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essential to make claim) 
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19. EZ Attached: Paper copy of Sequence Listing (separately numbered as pages 1-17) and a 3.5 inch 
computer diskette containing a computer readable copy of Sequence Listing. In compliance with 
37 C.F.R. § 1.821(f), Applicants' undersigned attorney hereby states that the content of the paper and 
computer readable copies of the Sequence Listing are the same. 
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Mailing Address 751 Aramis Drive, St. Louis, MO 63141, USA 
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Guanylate Cyclase Receptor Agonists for the Treatment of 
Tissue Inflammation and Carcinogenesis 

Cross Reference to Related Applications 

5 The present application claims the benefit of U.S. provisional application 

nos. 60/279,438, filed on March 29, 2001; 60/279,437, filed on March 29, 2001; 

60/300,850, filed on June 27, 2001; 60/303,806, filed on July 10, 2001; 60/307,358, filed on 

July 25, 2001; and 60/348,646, filed on January 17, 2002. 

10 Field of the Invention 

The present invention relates to the therapeutic use of guanylate cyclase receptor 

agonists as a means for enhancing the intracellular production of cGMP. The agonists may 

be used either alone or in combination with inhibitors of cGMP-specific phosphodiesterase 

to prevent or treat cancerous, pre-cancerous and metastatic growths, particularly in the 

ce 15 gastrointestinal tract and lungs. In addition, the agonists may be used in the treatment of 
RAC 

inflammatory disorders such as ulcerative colitis and asthma. 

Background of the Invention 

c el Uroguanylin, guanylin and bacterial ST peptides are structurally related peptides that 

20 bind to a guanylate cyclase receptor and stimulate intracellular production of cyclic 

guanosine monophosphate (cGMP) (1-6). This results in the activation of the cystic fibrosis 

transmembrane conductance regulator (CFTR), an apical membrane channel for efflux of 

chloride from enterocytes lining the intestinal tract (1-6). Activation of CFTR and the 

subsequent enhancement of transepithelial secretion of chloride leads to stimulation of 

25 sodium and water secretion into the intestinal lumen. Therefore, by serving as paracrine 

regulators of CFTR activity, cGMP receptor agonists regulate fluid and electrolyte transport 

in the GI tract (1-6; US patent 5,489,670). 

The process of epithelial renewal involves the proliferation, migration, 

30 differentiation, senescence, and eventual loss of GI cells in the lumen (7,8). The GI mucosa 

can be divided into three distinct zones based on the proliferation index of epithelial cells. 

One of these zones, the proliferative zone, consists of undifferentiated stem cells 

responsible for providing a constant source of new cells. The stem cells migrate upward 
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sodium and water secretion into the intestinal lumen. Therefore, by serving as paracrine 

regulators of CFTR activity, cGMP receptor agonists regulate fluid and electrolyte transport 
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The process of epithelial renewal involves the proliferation, migration, 

differentiation, senescence, and eventual loss of GI cells in the lumen (7.8). The GI mucosa 

can be divided into three distinct zones based on the proliferation index of epithelial cells. 

One of these zones, the proliferative zone, consists of undifferentiated stem cells 

responsible for providing a constant source of new cells. The stem cells migrate upward
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toward the lumen to which they are extruded. As they migrate, the cells lose their capacity 

to divide and become differentiated for carrying out specialized functions of the GI mucosa 

(9). Renewal of GI mucosa is very rapid with complete turnover occurring within a 24-48 

hour period (9). During this process mutated and unwanted cells are replenished with new 

5 cells. Hence, homeostasis of the GI mucosa is regulated by continual maintenance of the 

balance between proliferation and apoptotic rates (8). 

The rates of cell proliferation and apoptosis in the gut epithelium can be increased or 

decreased in a wide variety of different circumstances, e.g., in response to physiological 

stimuli such as aging, inflammatory signals, hormones, peptides, growth factors, chemicals 

10 and dietary habits. In addition, an enhanced proliferation rate is frequently associated with a 

reduction in turnover time and an expansion of the proliferative zone (10). The proliferation 

C. 

.3 

index has been observed to be much higher in pathological cases of ulcerative colitis and 

other GI disorders (11). Thus, intestinal hyperplasia is the major promoter of 

gastrointestinal inflammation and carcinogenesis. 

15 

In addition to a role for uroguanylin and guanylin as modulators of intestinal fluid 

and ion secretion, these peptides may also be involved in the continual renewal of GI 

mucosa. Previously published data in WO 01/25266 suggests a peptide with the active 

domain of uroguanylin may function as an inhibitor of polyp development in the colon and 

20 may constitute a treatment of colon cancer. However, the mechanism by which this is 

claimed to occur is questionable in that WO 01/25266 teaches uroguanylin agonist peptides 

that bind specifically to a guanylate cyclase receptor, termed GC-C, that was first described 

as the receptor for E. coli heat-stable enterotoxin (ST) (4). Knockout mice lacking this 

guanylate cyclase receptor show resistance to ST in intestine, but effects of uroguanylin and 

25 ST are not disturbed in the kidney in vivo (3). These results were further supported by the 

fact that membrane depolarization induced by guanylin was blocked by genistein, a tyrosine 

kinase inhibitor, whereas hyperpolarization induced by uroguanylin was not effected 

(12,13). Taken together these data suggest that uroguanylin also binds to a currently 

unknown receptor, which is distinct from GC-C. 

30 

Other papers have reported that production of uroguanylin and guanylin is 

dramatically decreased in pre-cancerous colon polyps and tumor tissues (14-17). In 

addition, genes for both uroguanylin and guanylin have been shown to be localized to 
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regions of the genome frequently associated with loss of heterozygosity in human colon 

carcinoma (18-20). Taken together, these findings indicate that uroguanylin, guanylin and 

other peptides with similar activity may be used in the prevention or treatment of abnormal 

colon growths. This proposal is bolstered by a recent study demonstrating oral 

5 administration of uroguanylin inhibits polyp formation in mice (15,16). 

Uroguanylin and guanylin peptides also appear to promote apoptosis by controlling 

cellular ion flux. Alterations in apoptosis have been associated with tumor progression to 

the metastatic phenotype. While a primary gastrointestinal (GI) cancer is limited to the 

10 small intestine, colon, and rectum, it may metastasize and spread to such localities as bone, 

log), lymph nodes, liver, lung, peritoneum, ovaries, brain. By enhancing the efflux of K+ and 

influx of Ca++, uroguanylin and related peptides may promote the death of transformed cells 

and thereby inhibit metastasis. 

rrT 

15 One of the clinical manifestations of reduced CFTR activity is the inflammation of 

airway passages (21). This effect may be due to CTFR regulating the expression of NF-kB, 

chemokines and cytokines (22-25). Recent reports have also suggested that the CFTR 

channel is involved in the transport and maintenance of reduced glutathione, an antioxidant 

that plays an important role in protecting against inflammation caused by oxidative stress 

20 (39). Enhancement of intracellular levels of cGMP by way of guanylate cyclase activation 

or by way of inhibition of cGMP-specific phosphodiesterase would be expected to down-

regulate these inflammatory stimuli. Thus, uroguanylin-type agonists should be useful in the 

prevention and treatment of inflammatory diseases of the lung (e.g., asthma), bowel (e.g., 

ulcerative colitis and Crohn's disease), pancreas and other organs. 

25 

Overall, it may be concluded that agonists of guanylate cyclase receptor such as 

uroguanylin have potential therapeutic value in the treatment of a wide variety of 

inflammatory conditions, cancer (particularly colon cancer) and as anti-metastatic agents. 

The development of new agonists is therefore of substantial clinical importance. 

30 

Summary of the Invention 

The present invention is based upon the development of new agonists of guanylate 

cyclase receptor, and new uses of naturally occurring agonists. The agonists are analogs of 

uroguanylin, many of which have superior properties either in terms of improved receptor 
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activation, stability, activity at low pH or reduced adverse effects. The peptides may be used 

to treat any condition that responds to enhanced intracellular levels of cGMP. Intracellular 

levels of cGMP can be increased by enhancing intracellular production of cGMP and/or by 

inhibition of its degradation by cGMP-specific phosphodiesterases. Among the specific 

5 conditions that can be treated or prevented are inflammatory conditions, cancer, polyps, and 

metastasis. 

In its first aspect, the present invention is directed to a peptide consisting essentially 

of the amino acid sequence of any one of SEQ ID NOs:2-21 and to therapeutic 

10 compositions which contain these peptides. The term "consisting essentially of includes 

peptides that are identical to a recited sequence identification number and other sequences 

that do not differ substantially in terms of either structure or function. For the purpose of the 

present application, a peptide differs substantially if its structure varies by more than three 

rti amino acids from a peptide of SEQ ID NOs:2-21 or if its activation of cellular cGMP 

15 production is reduced or enhanced by more than 50%. Preferably, substantially similar 

peptides should differ by no more than two amino acids and not differ by more than about 

,t! 25% with respect to activating cGMP production. The most preferred peptide is a bicycle ..) 

having the sequence of SEQ ID NO:20. 

20 The peptides may be in a pharmaceutical composition in unit dose form, together 

with one or more pharmaceutically acceptable excipients. The term "unit dose form" refers 

to a single drug delivery entity, e.g., a tablet, capsule, solution or inhalation formulation. 

The amount of peptide present should be sufficient to have a positive therapeutic effect 

when administered to a patient (typically, between 100 µg and 3 g). What constitutes a 

25 "positive therapeutic effect" will depend upon the particular condition being treated and will 

include any significant improvement in a condition readily recognized by one of skill in the 

art. For example, it may constitute a reduction in inflammation, a shrinkage of polyps or 

tumors, a reduction in metastatic lesions, etc. 

30 The invention also encompasses combination therapy utilizing a guanylate cyclase 

receptor agonist administered either alone or together with an inhibitor of cGMP-dependent 

phosphodiesterase, an anti-inflammatory agent or an anticancer agent. These agents should 

be present in amounts known in the art to be therapeutically effective when administered to 

a patient. Anti-neoplastic agents may include alkylating agents, epipodophyllotoxins, 
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compositions which contain these peptides. The term “consisting essentially of” includes 

peptides that are identical to a recited sequence identification number and other sequences 

that do not differ substantially in terms of either structure or function. For the purpose of the 

present application, a peptide differs substantially if its structure varies by more than three 

amino acids from a peptide of SEQ ID NOs:2-21 or if its activation of cellular cGMP 

production is reduced or enhanced by more than 50%. Preferably, substantially similar 

peptides should differ by no more than two amino acids and not differ by more than about 

25% with respect to activating cGMP production. The most preferred peptide is a bicycle 

having the sequence of SEQ ID NO:20. 

The peptides may be in a pharmaceutical composition in unit dose form, together 

with one or more pharmaceutically acceptable excipients. The term “unit dose form” refers 

toa single drug delivery entity, e.g., a tablet, capsule, solution or inhalation formulation. 

The amount of peptide present should be sufficient to have a positive therapeutic effect 

when administered to a patient (typically, between 100 ug and 3 g). What constitutes a 

“positive therapeutic effect” will depend upon the particular condition being treated and will 

include any significant improvement in a condition readily recognized by one of skill in the 

art. For example, it may constitute a reduction in inflammation, a shrinkage of polyps or 

tumors, a reduction in metastatic lesions, etc. 

The invention also encompasses combination therapy utilizing a guanylate cyclase 

receptor agonist administered either alone or together with an inhibitor of cGMP-dependent 

phosphodiesterase, an anti-inflammatory agent or an anticancer agent. These agents should 

be present in amounts known in the art to be therapeutically effective when administered to 

a patient. Anti-neoplastic agents may include alkylating agents, epipodophyllotoxins, 

4
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nitrosoureas, antimetabolites, vinca alkaloids, anthracycline antibiotics, nitrogen mustard 

agents, and the like. Particular anti-neoplastic agents may include tamoxifen, taxol, 

etoposide and 5-fluorouracil. Antiviral and monoclonal antibody therapies may be 

combined with chemotherapeutic compositions comprising at least one guanylate cyclase 

5 receptor agonist in devising a treatment regimen tailored to a patient's specific needs. 

In another aspect, the invention is directed to a method for preventing, treating or 

retarding the onset of cancer, particularly cancer of epithelial cells, or polyps in a subject by 

administering a composition comprising an effective amount of a guanylate cyclase receptor 

10 agonist, preferably a synthetic guanylate cyclase receptor agonist. The term "effective 

amount" refers to sufficient agonist to measurably increase intracellular levels of cGMP. 

The term "synthetic" refers to a peptide created to bind a guanylate cyclase receptor, but 

containing certain amino acid sequence substitutions not present in known endogenous 

guanylate cyclase agonists, such as uroguanylin. The agonist should be a peptide selected 

15 from those defined by SEQ ID NOs:2-21 and which are listed in Tables 2 and 3. Also 

included in the invention are methods of treating primary cancers, other than primary colon 

cancer, by administering an effective dosage of a peptide selected from the group consisting 

of: uroguanylin; guanylin; and E. coli ST peptide. Any known form of uroguanylin or 

guanylin can be used for this purpose, although the human peptides are preferred. 

20 

The invention also includes methods of preventing or treating tumor metastasis from 

a primary tumor mass. Metastatic tumor cells having guanylate cyclase receptors may be 

targeted by peptides generated according to the invention. In a preferred embodiment, the 

targeted receptor is found on cells of gastrointestinal (GI) cancers and on metastasized cells 

25 derived from those cancers. Such receptors are typically transmembrane proteins with an 

extracellular ligand-binding domain, a membrane-spanning domain, and an intracellular 

domain with guanylate cyclase activity. Although the invention is not bound by any 

particular mechanism of action, it is believed that the peptides will act by binding to these 

cellular receptors and inducing apoptosis. Metastatic tumors may also be treated by 

30 administering any known form of uroguanylin or guanylin (preferably human) or by 

administering E. coli ST peptide. 

Peptides may be administered either alone or together with one or more inhibitors of 

cGMP dependent phosphodiesterase. Examples of cGMP dependent phosphodiesterase 
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nitrosoureas, antimetabolites, vinca alkaloids, anthracycline antibiotics, nitrogen mustard 

agents, and the like. Particular anti-neoplastic agents may include tamoxifen, taxol, 

etoposide and S5-fluorouracil. Antiviral and monoclonal antibody therapies may be 

combined with chemotherapeutic compositions comprising at least one guanylate cyclase 

receptor agonist in devising a treatment regimen tailored to a patient’s specific needs. 

In another aspect, the invention is directed to a method for preventing, treating or 

retarding the onset of cancer, particularly cancer of epithelial cells, or polyps in a subject by 

administering a composition comprising an effective amount of a guanylate cyclase receptor 

agonist, preferably a synthetic guanylate cyclase receptor agonist. The term “effective 

amount” refers to sufficient agonist to measurably increase intracellular levels of cGMP. 

The term “synthetic” refers to a peptide created to bind a guanylate cyclase receptor, but 

containing certain amino acid sequence substitutions not present in known endogenous 

guanylate cyclase agonists, such as uroguanylin. The agonist should be a peptide selected 

from those defined by SEQ ID NOs:2-21 and which are listed in Tables 2 and 3. Also 

included in the invention are methods of treating primary cancers, other than primary colon 

cancer, by administering an effective dosage of a peptide selected from the group consisting 

of: uroguanylin; guanylin; and E. coli ST peptide. Any known form of uroguanylin or 

guanylin can be used for this purpose, although the human peptides are preferred. 

The invention also includes methods of preventing or treating tumor metastasis from 

a primary tumor mass. Metastatic tumor cells having guanylate cyclase receptors may be 

targeted by peptides generated according to the invention. In a preferred embodiment, the 

targeted receptor is found on cells of gastrointestinal (GI) cancers and on metastasized cells 

derived from those cancers. Such receptors are typically transmembrane proteins with an 

extracellular ligand-binding domain, a membrane-spanning domain, and an intracellular 

domain with guanylate cyclase activity. Although the invention is not bound by any 

particular mechanism of action, it is believed that the peptides will act by binding to these 

cellular receptors and inducing apoptosis. Metastatic tumors may also be treated by 

administering any known form of uroguanylin or guanylin (preferably human) or by 

administering E. coli ST peptide. 

Peptides may be administered either alone or together with one or more inhibitors of 

cGMP dependent phosphodiesterase. Examples of cGMP dependent phosphodiesterase 
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inhibitors include suldinac sulfone, zaprinast, and motapizone. Treatable forms of cancer 

include breast cancer, colorectal cancer, lung cancer, ovarian cancer, pancreatic cancer, 

prostate cancer, renal cancer, and testicular cancer. Colon carcinogenesis may be prevented 

by inhibiting pre-cancerous colorectal polyp development via administration of a 

5 composition according to the invention. It is believed that the peptides should be especially 

effective with respect to the treatment of colon cancer and in preventing the metastasis of 

colon tumors. 

In another aspect, the invention is directed to a method for treating, preventing, or 

10 retarding the onset of organ inflammation (e.g., inflammation associated with the GI tract, 

asthma, nephritis, hepatitis, pancreatitis, bronchitis, or cystic fibrosis) of a subject by 

administering a composition comprising an agonist of a guanylate cyclase receptor that 

enhances intracellular production of cGMP. Preferred peptide agonists are selected from the 

group defined by SEQ ID NOs:2-21 shown in Tables 2 and 3, or uroguanylin, or guanylin, 

15 or E.coli ST peptide. These peptides may optionally be administered with one or more 

inhibitors of cGMP dependent phosphodiesterase, e.g., suldinac sulfone, zaprinast, or 

motapizone. In a preferred embodiment, the invention is directed to a method of treating an 
Lsii 

inflammatory disorder in a mammalian gastrointestinal tract. The inflammatory disorder 

h,  may be classified as an inflammatory bowel disease, and more particularly may be Crohn's 
ru 

20 disease or ulcerative colitis. Administration may be enteric, and employ formulations 

tailored to target enterocytes. 

In a broader sense, the invention includes methods of inducing apoptosis in a patient 

by administering an effective amount of a peptide having the sequence of any one of SEQ 

25 ID NO:2 - SEQ ID NO:21, or uroguanylin, or guanylin or E. coli ST peptide. An "effective 

amount" of peptide, in this sense, refers to an amount sufficient to increase apoptosis in a 

target tissue. For example, sufficient peptide may be given to induce an increased rate of 

cell death in a neoplastic growth. 

30 The most preferred peptide for use in the methods described above is the peptide 

defined by SEQ ID NO:20. The sequence is as follows (see also Table 3): 

Asnl Asp2 Glu3 Cys4 Glu5 Leu6 Cys7 Vale Asn9 Val li) Alan Cys12 Thr13 Gly14 Cys15 Leu16
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inhibitors include suldinac sulfone, zaprinast, and motapizone. Treatable forms of cancer 

include breast cancer, colorectal cancer, lung cancer, ovarian cancer, pancreatic cancer, 

prostate cancer, renal cancer, and testicular cancer. Colon carcinogenesis may be prevented 

by inhibiting pre-cancerous colorectal polyp development via administration of a 

composition according to the invention. It is believed that the peptides should be especially 

effective with respect to the treatment of colon cancer and in preventing the metastasis of 

colon tumors. 

In another aspect, the invention is directed to a method for treating, preventing, or 

retarding the onset of organ inflammation (e.g., inflammation associated with the GI tract, 

asthma, nephritis, hepatitis, pancreatitis, bronchitis, or cystic fibrosis) of a subject by 

administering a composition comprising an agonist of a guanylate cyclase receptor that 

enhances intracellular production of cGMP. Preferred peptide agonists are selected from the 

group defined by SEQ ID NOs:2-21 shown in Tables 2 and 3, or uroguanylin, or guanylin, 

or E.coli ST peptide. These peptides may optionally be administered with one or more 

inhibitors of ¢cGMP dependent phosphodiesterase, e. g., suldinac sulfone, zaprinast, or 

motapizone. In a preferred embodiment, the invention is directed to a method of treating an 

inflammatory disorder in a mammalian gastrointestinal tract. The inflammatory disorder 

may be classified as an inflammatory bowel disease, and more particularly may be Crohn's 

disease or ulcerative colitis. Administration may be enteric, and employ formulations 

tailored to target enterocytes. 

In a broader sense, the invention includes methods of inducing apoptosis in a patient 

by administering an effective amount of a peptide having the sequence of any one of SEQ 

ID NO:2 - SEQ ID NO:21, or uroguanylin, or guanylin or E. coli ST peptide. An “effective 

amount” of peptide, in this sense, refers to an amount sufficient to increase apoptosis in a 

target tissue. For example, sufficient peptide may be given to induce an increased rate of 

cell death in a neoplastic growth. 

The most preferred peptide for use in the methods described above is the peptide 

defined by SEQ ID NO:20. The sequence is as follows (see also Table 3): 

Asn’ Asp? GI? Cys* Glu® Leu’ Cys’ Val® Asn® Val! Ala"! Cys" Thr'? Gly* Cys" Leu!® 
* * *% des
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c. 

and wherein there is one disulfide linkage between the cysteine at position 4 and the 

cysteine at position 12; and a second disulfide linkage between the cysteine at position 7 

and the cysteine at position 15 (SEQ ID NO:20). This peptide has been found to have 

enhanced biological activity as an agonist of cGMP production due to its enhanced binding 

5 constant for the guanylate cyclase receptor, and is superior to uroguanylin with regard to 

temperature and protease stability and with regard to its biological activity at the 

physiologically favorable pH range (pH 6 to 7) in the large intestine. 

The guanylate cyclase receptor agonists used in the methods described above may 

10 be administered either orally, systemically or locally. Dosage forms include preparations for 

inhalation or injection, solutions, suspensions, emulsions, tablets, capsules, topical salves 

and lotions, transdermal compositions, other known peptide formulations and pegylated 

ra peptide analogs. An effective dosage of the composition will typically be between about 1 

pg and about 10 mg per kilogram body weight, preferably between about 10 µg to 5 mg of 

15 the compound per kilogram body weight. Adjustments in dosage will be made using 

methods that are routine in the art and will be based upon the particular composition being 

used and clinical considerations. Agonists may be administered as either the sole active 

agent or in combination with other drugs, e.g., an inhibitor of cGMP-dependent 

phosphodiesterase. In all cases, additional drugs should be administered at a dosage that is 

NI 20 therapeutically effective using the existing art as a guide. Drugs may be administered in a 

single composition or sequentially. 

Detailed Description of the Invention 

The present invention is based upon several concepts. The first is that there is a 

25 cGMP-dependent mechanism which regulates the balance between cellular proliferation and 

apoptosis and that a reduction in cGMP levels, due to a deficiency of uroguanylin/guanylin 

and/or due to the activation of cGMP-specific phosphodiesterases, is an early and critical 

step in neoplastic transformation. A second concept is that the release of arachidonic acid 

from membrane phospholipids, which leads to the activation of cPLA2, COX-2 and possibly 

30 5-lipoxygenase during the process of inflammation, is down-regulated by a cGMP-

dependent mechanism, leading to reduced levels of prostaglandins and leukotrienes, and 

that increasing intracellular levels of cGMP may therefore produce an anti-inflammatory 

response. In addition, a cGMP-dependent mechanism, is thought to be involved in the 

control of proinflammatory processes. Therefore, elevating intracellular levels of cGMP 
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and wherein there is one disulfide linkage between the cysteine at position 4 and the 

cysteine at position 12; and a second disulfide linkage between the cysteine at position 7 

and the cysteine at position 15 (SEQ ID NO:20). This peptide has been found to have 

enhanced biological activity as an agonist of cGMP production due to its enhanced binding 

constant for the guanylate cyclase receptor, and is superior to uroguanylin with regard to 

temperature and protease stability and with regard to its biological activity at the 

physiologically favorable pH range (pH 6 to 7) in the large intestine. 

The guanylate cyclase receptor agonists used in the methods described above may 

be administered either orally, systemically or locally. Dosage forms include preparations for 

inhalation or injection, solutions, suspensions, emulsions, tablets, capsules, topical salves 

and lotions, transdermal compositions, other known peptide formulations and pegylated 

peptide analogs. An effective dosage of the composition will typically be between about 1 

pg and about 10 mg per kilogram body weight, preferably between about 10 ug to 5 mg of 

the compound per kilogram body weight. Adjustments in dosage will be made using 

methods that are routine in the art and will be based upon the particular composition being 

used and clinical considerations. Agonists may be administered as either the sole active 

agent or in combination with other drugs, e.g, an inhibitor of cGMP-dependent 

phosphodiesterase. In all cases, additional drugs should be administered at a dosage that is 

therapeutically effective using the existing art as a guide. Drugs may be administered in a 

single composition or sequentially. 

Detailed Description of the Invention 

The present invention is based upon several concepts. The first is that there is a 

cGMP-dependent mechanism which regulates the balance between cellular proliferation and 

apoptosis and that a reduction in cGMP levels, due to a deficiency of uroguanylin/guanylin 

and/or due to the activation of cGMP-specific phosphodiesterases, is an early and critical 

step in neoplastic transformation. A second concept is that the release of arachidonic acid 

from membrane phospholipids, which leads to the activation of ¢cPLA,, COX-2 and possibly 

5-lipoxygenase during the process of inflammation, is down-regulated by a cGMP- 

dependent mechanism, leading to reduced levels of prostaglandins and leukotrienes, and 

that increasing intracellular levels of cGMP may therefore produce an anti-inflammatory 

response. In addition, a cGMP-dependent mechanism, is thought to be involved in the 

control of proinflammatory processes. Therefore, elevating intracellular levels of cGMP 
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may be used as a means of treating and controlling inflammatory bowel diseases such as 

ulcerative colitis and Crohn's disease and other organ inflammation (e.g., associated with 

asthma, nephritis, hepatitis, pancreatitis, bronchitis, cystic fibrosis). 

rAFS 

cGMP mechanism (26-29). It is believed that binding of the present agonists to a guanylate 

cyclase receptor stimulates production of cGMP. This ligand-receptor interaction, via 

activation of a cascade of cGMP-dependent protein kinases and CFTR, is then expected to 

15 induce apoptosis in target cells. Therefore, administration of the novel peptides defined by 

5 Without intending to be bound by any theory, it is envisioned that ion transport 

across the plasma membrane may prove to be an important regulator of the balance between 

cell proliferation and apoptosis that will be affected by compositions altering cGMP 

concentrations. Uroguanylin has been shown to stimulate K+ efflux, Ca++ influx and water 

transport in the gastrointestinal tract (3). Moreover, atrial natriuretic peptide (ANP), a 

10 peptide that also binds to a specific guanylate cyclase receptor, has also been shown to 

induce apoptosis in rat mesangial cells, and to induce apoptosis in cardiac myocytes by a 

SEQ ID NOs:2-21, as shown in Tables 2 and 3, or uroguanylin, or guanylin or E. coli ST 

peptide is expected to eliminate or, at least retard, the onset of inflammatory diseases of the 

GI tract and general organ inflammation (e.g., asthma, nephritis, hepatitis, pancreatitis, 

Fa bronchitis, cystic fibrosis). 

ru 20 

In another aspect, the invention is directed to a method for preventing, treating or 

retarding the onset of cancer, particularly cancer of epithelial cells, in a subject by 

administering a composition comprising an effective amount of a guanylate cyclase receptor 

agonist, preferably a synthetic a guanylate cyclase receptor agonist. The term "effective 

25 amount" refers to sufficient agonist to measurably increase intracellular levels of cGMP. 

The term "synthetic" refers to a peptide created to bind a guanylate cyclase receptor, but 

containing certain amino acid sequence substitutions not present in known endogenous 

guanylate cyclase agonists, such as uroguanylin. The agonist should be a peptide selected 

from those defined by SEQ ID NOs:2-21 and which are listed in Tables 2 and 3. Also 

30 included in the invention are methods of treating primary and metastatic cancers, other than 

primary colon cancer, by administering an effective dosage of a peptide selected from the 

group consisting of: uroguanylin; guanylin; and E. coli ST peptide. Any known form of 

uroguanylin or guanylin can be used for this purpose, although the human peptides are 

preferred. 
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may be used as a means of treating and controlling inflammatory bowel diseases such as 

ulcerative colitis and Crohn's disease and other organ inflammation (e.g., associated with 

asthma, nephritis, hepatitis, pancreatitis, bronchitis, cystic fibrosis). 

Without intending to be bound by any theory, it is envisioned that ion transport 

across the plasma membrane may prove to be an important regulator of the balance between 

cell proliferation and apoptosis that will be affected by compositions altering cGMP 

concentrations. Uroguanylin has been shown to stimulate K* efflux, Ca™ influx and water 

transport in the gastrointestinal tract (3). Moreover, atrial natriuretic peptide (ANP), a 

peptide that also binds to a specific guanylate cyclase receptor, has also been shown to 

induce apoptosis in rat mesangial cells, and to induce apoptosis in cardiac myocytes by a 

cGMP mechanism (26-29). It is believed that binding of the present agonists to a guanylate 

cyclase receptor stimulates production of ¢cGMP. This ligand-receptor interaction, via 

activation of a cascade of cGMP-dependent protein kinases and CFTR, is then expected to 

induce apoptosis in target cells. Therefore, administration of the novel peptides defined by 

SEQ ID NOs:2-21, as shown in Tables 2 and 3, or uroguanylin, or guanylin or E. coli ST 

peptide is expected to eliminate or, at least retard, the onset of inflammatory diseases of the 

GI tract and general organ inflammation (e.g., asthma, nephritis, hepatitis, pancreatitis, 

bronchitis, cystic fibrosis). 

In another aspect, the invention is directed to a method for preventing, treating or 

retarding the onset of cancer, particularly cancer of epithelial cells, in a subject by 

administering a composition comprising an effective amount of a guanylate cyclase receptor 

agonist, preferably a synthetic a guanylate cyclase receptor agonist. The term “effective 

amount” refers to sufficient agonist to measurably increase intracellular levels of cGMP. 

The term “synthetic” refers to a peptide created to bind a guanylate cyclase receptor, but 

containing certain amino acid sequence substitutions not present in known endogenous 

guanylate cyclase agonists, such as uroguanylin. The agonist should be a peptide selected 

from those defined by SEQ ID NOs:2-21 and which are listed in Tables 2 and 3. Also 

_ included in the invention are methods of treating primary and metastatic cancers, other than 

primary colon cancer, by administering an effective dosage of a peptide selected from the 

group consisting of: uroguanylin; guanylin; and E. coli ST peptide. Any known form of 

uroguanylin or guanylin can be used for this purpose, although the human peptides are 

preferred.
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The cGMP-dependent mechanism that regulates the balance between cellular 

proliferation and apoptosis in metastatic tumor cells may serve as a mechanism for targeting 

and treating metastatic tumors. The liver is the most common site of metastasis from a 

primary colorectal cancer. Toward later stages of disease, colorectal metastatic cells may 

5 also invade other parts of the body. It is important to note that metastatic cells originating 

from the primary site in the gastrointestinal tract typically continue to express guanylate 

cyclase receptors and therefore, these cells should be sensitive to apoptosis therapy 

mediated by intestinal guanylate cyclase receptors. Peptides having uroguanylin activity, 

when used either alone or in combination with specific inhibitors of cGMP-

10 phosphodiesterase, also retard the onset of carcinogenesis in gut epithelium by restoring a 

healthy balance between cell proliferation and apoptosis via a cGMP-mediated mechanism. 

As used herein, the term "guanylate cyclase receptor" refers to the class of guanylate 

cyclase receptors on any cell type to which the inventive agonist peptides or natural agonists 

described herein bind. 

As used herein, the term "guanylate cyclase receptor-agonist" refers to peptides 

and/or other compounds that bind to a guanylate cyclase receptor and stimulate cGMP 

production. The term also includes all peptides that have amino acid sequences substantially 

20 equivalent to at least a portion of the binding domain comprising amino acid residues 3-15 

of SEQ ID NO:1. This term also covers fragments and pro-peptides that bind to guanylate 

cyclase receptor and stimulate cGMP production. The term "substantially equivalent" refers 

to a peptide that has an amino acid sequence equivalent to that of the binding domain where 

certain residues may be deleted or replaced with other amino acids without impairing the 

25 peptide's ability to bind to a guanylate cyclase receptor and stimulate cGMP production. 

Strategy and design of novel guanylate cyclase receptor agonists 

Uroguanylin is a peptide secreted by the goblet and other epithelial cells lining the 

gastrointestinal mucosa as pro-uroguanylin, a functionally inactive form. The human pro-

30 peptide is subsequently converted to the functionally active 16 amino acid peptide set forth 

in SEQ ID NO:1 (human uroguanylin sequence, see Table 2) in the lumen of the intestine 

by endogenous proteases. Since uroguanylin is a heat-resistant, acid-resistant, and 

proteolysis-resistant peptide, oral or systemic administration of this peptide and/or other 
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The cGMP-dependent mechanism that regulates the balance between cellular 

proliferation and apoptosis in metastatic tumor cells may serve as a mechanism for targeting 

and treating metastatic tumors. The liver is the most common site of metastasis from a 

primary colorectal cancer. Toward later stages of disease, colorectal metastatic cells may 

also invade other parts of the body. It is important to note that metastatic cells originating 

from the primary site in the gastrointestinal tract typically continue to express guanylate 

cyclase receptors and therefore, these cells should be sensitive to apoptosis therapy 

mediated by intestinal guanylate cyclase receptors. Peptides having wroguanylin activity, 

when used either alone or in combination with specific inhibitors of cGMP- 

phosphodiesterase, also retard the onset of carcinogenesis in gut epithelium by restoring a 

healthy balance between cell proliferation and apoptosis via a cGMP-mediated mechanism. 

As used herein, the term “guanylate cyclase receptor” refers to the class of guanylate 

cyclase receptors on any cell type to which the inventive agonist peptides or natural agonists 

described herein bind. 

As used herein, the term “guanylate cyclase receptor-agonist” refers to peptides 

and/or other compounds that bind to a guanylate cyclase receptor and stimulate cGMP 

production. The term also includes all peptides that have amino acid sequences substantially 

equivalent to at least a portion of the binding domain comprising amino acid residues 3-15 

of SEQ ID NO:1. This term also covers fragments and pro-peptides that bind to guanylate 

cyclase receptor and stimulate cGMP production. The term “substantially equivalent” refers 

to a peptide that has an amino acid sequence equivalent to that of the binding domain where 

certain residues may be deleted or replaced with other amino acids without impairing the 

peptide’s ability to bind to a guanylate cyclase receptor and stimulate cGMP production. 

Strategy and design of novel guanylate cyclase receptor agonists 

Uroguanylin is a peptide secreted by the goblet and other epithelial cells lining the 

gastrointestinal mucosa as pro-uroguanylin, a functionally inactive form. The human pro- 

peptide is subsequently converted to the functionally active 16 amino acid peptide set forth 

in SEQ ID NO:1 (human uroguanylin sequence, see Table 2) in the lumen of the intestine 

by endogenous proteases. Since uroguanylin is a heat-resistant, acid-resistant, and 

proteolysis-resistant peptide, oral or systemic administration of this peptide and/or other
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peptides similar to the functionally active 16 amino acid peptide sequence of SEQ ID NO:1 

may be effectively employed in treatment methods. 

Peptides similar to, but distinct from, uroguanylin are described below, including 

5 some which produce superior cGMP enhancing properties and/or other beneficial 

characteristics (e.g., improved temperature stability, enhanced protease stability, or superior 

activity at preferred pH's) compared to previously known uroguanylin peptides. The 

peptides may be used to inhibit GI inflammation and for treating or preventing the onset of 

polyp formation associated with gut inflammation. Epithelial tissues susceptible to cancer 

10 cell formation may also be treated. The guanylate cyclase receptor agonists described have 

the amino acid sequences shown in Tables 2 and 3. The "binding domain" for agonist-

receptor interaction includes the amino acid residues from 3-15 of SEQ ID NO:1. 

Molecular modeling was applied to the design of novel guanylate cyclase receptor 
,1 

co 15 agonists using methods detailed in (30). It consisted of energy calculations for three 

compounds known to interact with guanylate cyclase receptors, namely for human 

uroguanylin, bicyclo [4,12; 7,15]Asnl-Asp2-Asp3-Cys4-Glu5-Leu6-Cys7-Valg-Asn9-Val' °-

to Alan-Cys12-Thr13-Gly14-Cys15-Leul6 (UG, SEQ ID NO:1); human guanylin, bicyclo [4,12; 
7,15]Prol-Gly2-Thr3-Cys4-G1u5-11e6-Cys7-Ala8-Tyr9-A1P-Alall-Cys12-Thr13-Giyia_cysis 

LY) 20 (GU, SEQ ID NO:22); and E. coli small heat-stable enterotoxin, tricyclo [6,10; 7,15; 11-18] 
fi 

Asni-Seri-Sera Asnu_pro-Asn4-Tyr5-Cys6-Cys7-Glus-Leu9-Cys1°-Cys11- "-Ala14-Cys"- 

Thr16-G1y17-Cys'8-Tyr19 Cys"-TyrI9 (ST, SEQ ID NO:23). Geometrical comparisons of all possible 

low-energy conformations for these three compounds were used to reveal the common 3D 

structures that served as the "templates" for the bioactive conformation, i.e., for the 

25 conformation presumably adopted by GU, UG and ST during interaction with receptor. It 

allowed designing novel analogs with significantly increased conformational population of 

the bioactive conformation at the expense of other low-energy conformations by selecting 

individual substitutions for various amino acid residues. 

30 Energy calculations were performed by use of build-up procedures (30). The 

ECEPP/2 potential field (31,32) was used assuming rigid valence geometry with planar 

trans-peptide bonds, including that for Pro13 in ST. The e angle in Pre was allowed to 
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peptides similar to the functionally active 16 amino acid peptide sequence of SEQ ID NO:1 

may be effectively employed in treatment methods. 

Peptides similar to, but distinct from, uroguanylin are described below, including 

some which produce superior cGMP enhancing properties and/or other beneficial 

characteristics (e.g., improved temperature stability, enhanced protease stability, or superior 

activity at preferred pH’s) compared to previously known uroguanylin peptides. The 

peptides may be used to inhibit GI inflammation and for treating or preventing the onset of 

polyp formation associated with gut inflammation. Epithelial tissues susceptible to cancer 

cell formation may also be treated. The guanylate cyclase receptor agonists described have 

the amino acid sequences shown in Tables 2 and 3. The “binding domain” for agonist- 

receptor interaction includes the amino acid residues from 3-15 of SEQ ID NO:1. 

Molecular modeling was applied to the design of novel guanylate cyclase receptor 

agonists using methods detailed in (30). It consisted of energy calculations for three 

compounds known to interact with guanylate cyclase receptors, namely for human 

uroguanylin, bicyclo [4,12; 7,15]Asn'-Asp?-Asp*-Cys*-Glu’-Leu®-Cys’-Val®-Asn’-Val'’- 

Ala''-Cys'2-Thr-Gly'*-Cys'>-Leu’ (UG, SEQ ID NO:1); human guanylin, bicyclo [4,12; 

7,15]Pro’-Gly*-Thr’-Cys*-Glu’-Ile®-Cys’-Ala®-Tyr*-Ala!’-Ala"'-Cys!?-Thr'>-Gly'*-Cys'’ 

(GU, SEQ ID NO:22); and E. coli small heat-stable enterotoxin, tricyclo [6,10; 7,15; 11-18] 

Asn'-Ser’-Ser’-Asn*-Tyr’-Cys®-Cys’-Glu-Lev’-Cys!’-Cys!!-Asn'2-Pro'3-Ala"-Cys!5- 

Thr'S-Gly'’-Cys'®-Tyr" (ST, SEQ ID NO:23). Geometrical comparisons of all possible 

low-energy conformations for these three compounds were used to reveal the common 3D 

structures that served as the “templates” for the bioactive conformation, i.e., for the 

conformation presumably adopted by GU, UG and ST during interaction with receptor. It 

allowed designing novel analogs with significantly increased conformational population of 

the bioactive conformation at the expense of other low-energy conformations by selecting 

individual substitutions for various amino acid residues. 

Energy calculations were performed by use of build-up procedures (30). The 

ECEPP/2 potential field (31,32) was used assuming rigid valence geometry with planar 

trans-peptide bonds, including that for Pro” in ST. The o angle in Pro" was allowed to 
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vary. Aliphatic and aromatic hydrogens were generally included in united atomic centers of 

CHn type; Ha-atoms and amide hydrogens were described explicitly. 

t 

The main calculation scheme involved several successive steps. First, the sequences 

5 of the two monocyclic model fragments (three fragments for ST), Ac-cyclo (Cys' - 

NMe, were considered, where all residues except Cys, Gly and Pro were replaced by 

alanines; the i and j values corresponded to the sequences of GU, UG and ST. At this step, 

all possible combinations of local minima for the peptide backbone for each amino acid 

residue were considered, i.e., the minima in the Ramachandran map of E, F, C, D, A and A*

10 types (according to the notation in (33)) for the Ala residue; of E*, F*, C*, D*, A, E, F, C D 

and A* types for the Gly residue; and of F, C and A types for Pro. For each backbone 

conformation, one optimal possibility to close a cycle employing the parabolic potential 

functions, intrinsic to the ECEPP force field, was found by checking an energy profile of 

rotation around the dihedral angle xi for the D-Cys residue. 

15 

Totally, as many as ca. 180,000 conformations for each of the cyclic moieties were 
Soi 

considered. Then, the conformers satisfying the E - Emin < = 15 kcal/mol criterion and 
a:e

differing by more than 40° in at least one value of any backbone dihedral angle were 

selected (from ca. 3,000 to 8,000 conformations for different model fragments). At the next 

20 step, the selected conformations of the matching monocyclic fragments were overlapped to 

create possible conformations of the bicyclic model fragments (the tricyclic fragments in the 

case of ST). Typically, this procedure yielded ca. 20,000-30,000 conformations. All these 

conformations were submitted for a new cycle of energy calculations, which resulted in 191 

conformations satisfying the E - Emin < AF, = 20 kcal/mol criterion for the ST model 

25 fragment and in 6,965 conformations satisfying the same criterion for the GU/UG model 

fragment. After that, the missing side chains in the model fragments were restored, and 

energy calculations were performed again, the dihedral angle values of side chain groups 

(except the xi angle for the Cys residues) and of the terminal groups of the backbone being 

optimized before energy minimization to achieve their most favorable spatial arrangements, 

30 employing an algorithm previously described (34). For the UG 4-15 fragment, 632 

conformations satisfied the criterion of AE = 20 kcal/mol; 164 of them satisfied the more 

stringent criterion of AE = 12 kcal/mol, which corresponds to the accepted criterion of 1 
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vary. Aliphatic and aromatic hydrogens were generally included in united atomic centers of 

CHj, type; H*-atoms and amide hydrogens were described explicitly. 

The main calculation scheme involved several successive steps. First, the sequences 

of the two monocyclic model fragments (three fragments for ST), Ac-cyclo (Cys' -...-Cys') - 

NMe, were considered, where all residues except Cys, Gly and Pro were replaced by 

alanines; the i and j values corresponded to the sequences of GU, UG and ST. At this step, 

all possible combinations of local minima for the peptide backbone for each amino acid 

residue were considered, i.e., the minima in the Ramachandran map of E, F, C, D, 4 and 4 * 

types (according to the notation in (33)) for the Ala residue; of E *F* C* D* AE F,CD 

and A” types for the Gly residue; and of F, C and 4 types for Pro. For each backbone 

conformation, one optimal possibility to close a cycle employing the parabolic potential 

functions, intrinsic to the ECEPP force field, was found by checking an energy profile of 

rotation around the dihedral angle 1 for the D-Cys residue. 

Totally, as many as ca. 180,000 conformations for each of the cyclic moieties were 

considered. Then, the conformers satisfying the E - Emin < AE = 15 kcal/mol criterion and 

differing by more than 40° in at least one value of any backbone dihedral angle were 

selected (from ca. 3,000 to 8,000 conformations for different model fragments). At the next 

step, the selected conformations of the matching monocyclic fragments were overlapped to 

create possible conformations of the bicyclic model fragments (the tricyclic fragments in the 

case of ST). Typically, this procedure yielded ca. 20,000-30,000 conformations. All these 

conformations were submitted for a new cycle of energy calculations, which resulted in 191 

conformations satisfying the E - Emin < AE = 20 kcal/mol criterion for the ST model 

fragment and in 6,965 conformations satisfying the same criterion for the GU/UG model 

fragment. After that, the missing side chains in the model fragments were restored, and 

energy calculations were performed again, the dihedral angle values of side chain groups 

(except the x] angle for the Cys residues) and of the terminal groups of the backbone being 

optimized before energy minimization to achieve their most favorable spatial arrangements, 

employing an algorithm previously described (34). For the UG 4-15 fragment, 632 

conformations satisfied the criterion of AE = 20 kcal/mol; 164 of them satisfied the more 

stringent criterion of AE = 12 kcal/mol, which corresponds to the accepted criterion of 1 
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kcal/mol/residue (30). Subsequent elongation of the UG 4-15 fragment to 3-16, and then to 

the entire UG molecule was performed by the same build-up procedure. Finally, 31 

backbone conformations of UG were found as satisfying the criterion of AE = 16 kcal/mol. 

5 Geometrical comparison of conformers was performed in the following manner. The 

best fit in the superposition for the atomic centers in a pair of conformers was assessed to 

check the level of geometrical similarity between the two conformers, according to (35). 

The criterion for geometrical similarity was the rms value, which was calculated for a pair 

of conformations A and B as follows: 

/ins = (1/N) EN1=1 [((Ai - xB02 (yAi - yBi)2 + (zAi - zB02}1/2, 

where N is the number of the Ca-atom pairs chosen for superposition, and x, y and z are the 

Cartesian coordinates. By the criterion of geometrical similarity of rms < 2.0 A, low-energy 

conformations of the rigid conformational fragment UG 4-15 fell into seven conformational 

families. One of them consists of the same six conformers that are similar both to 1UYA 

and lETN; this family contains also the lowest-energy conformer of UG. (1UYA and lETN 

are the experimentally defined 3D structures of UG and ST, respectively, which are known 

to possess high biological activity (36,37); the 3D structures were available in the Protein 

Data Bank.) 

Table 1. The values of dihedral angles (in degrees) for peptide backbone in the "template" 
conformation of UG 

Conformer's # 
Residue Angle 1 3 9 22 25 27 

Cys4 y, -37 -41 -40 -55 -38 -54 

Glu5 4) -71 -67 -72 -69 -68 -70 

lif -50 -47 -48 -33 -43 -22 

Leu6 4) -86 -86 -85 -81 -88 -91 

W 163 165 160 153 160 156 

Cys7 4) -79 -82 -79 -83 -79 -81 

kV 74 68 78 67 75 72 

Val8 -120 -114 -126 -124 -125 -128 
-65 -57 -62 -55 -60 -64 

Asn9 -83 -95 -82 -88 -89 -82 
119 113 134 118 111 116 
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kcal/mol/residue (30). Subsequent elongation of the UG 4-15 fragment to 3-16, and then to 

the entire UG molecule was performed by the same build-up procedure. Finally, 31 

backbone conformations of UG were found as satisfying the criterion of AE = 16 kcal/mol. 

Geometrical comparison of conformers was performed in the following manner. The 

best fit in the superposition for the atomic centers in a pair of conformers was assessed to 

check the level of geometrical similarity between the two conformers, according to (35). 

The criterion for geometrical similarity was the rms value, which was calculated for a pair 

of conformations A and B as follows: 

ms = (1/N) ZNj=1 [(xAj - xB})2 + (yA; - yB})2 + (24 - zB))2]172, 

where N is the number of the C*-atom pairs chosen for superposition, and x, y and z are the 

Cartesian coordinates. By the criterion of geometrical similarity of rms < 2.0 A, low-energy 

conformations of the rigid conformational fragment UG 4-15 fell into seven conformational 

families. One of them consists of the same six conformers that are similar both to 1UYA 

and 1ETN; this family contains also the lowest-energy conformer of UG. (1UYA and 1ETN 

are the experimentally defined 3D structures of UG and ST, respectively, which are known 

to possess high biological activity (36,37); the 3D structures were available in the Protein 

Data Bank.) 

Table 1. The values of dihedral angles (in degrees) for peptide backbone in the “template” 
conformation of UG 
 
 

Conformer’s # 
 
 

 
 

Residue Angle 1 3 9 22 25 27 

Cys® v -37 -41 -40 -55 -38 -54 

GI’ é -71 -67 72 -69 -68 -70 
v -50 -47 -48 -33 -43 22 

Leu® d -86 -86 -85 -81 -88 -91 
y 163 165 160 153 160 156 

Cys’ ) -79 -82 -79 -83 -79 -81 
y 74 68 78 67 75 72 

Val® ¢ -120 -114 -126 -124 -125 -128 
y -65 -57 -62 -55 -60 -64 

Asn’ 0 -83 -95 -82 -88 -89 -82 
y 119 113 134 118 111 116 
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Val10 -84 -82 -97 -90 -82 -82 
yr -21 -13 -16 -4 -15 -16 

Ala11 -79 -86 -87 -89 -85 -80 
yr -32 -21 -35 -35 -18 -27 

Cys12 -86 -92 -78 -79 -95 -90 
yr -52 -53 -55 -57 -53 -54 

Thr13 -129 -121 -127 -119 -118 -130 
yr 111 153 141 155 141 119 

Gly14 -64 -78 -78 -80 -78 -68 

yr 83 64 68 62 67 78 

Cys15 -139 -160 -150 -156 -78 -131 

zes 

pEa 

Fs 

ft) 

The dihedral angles 4) and yr, values that determine the overall 3D shape of this UG 

fragment, are similar (Table 1). It allowed performing preliminary design of new analogs 

aimed at stabilizing this particular family of conformations employing the known local 

5 conformational limitations imposed by various types of amino acids. 

For instance, it is known that Gly is more conformationally flexible compared to any 

other L-amino acid residue, since Gly may adopt conformations with any of the four 

combinations of signs for 4) and yr, i.e., -,+; -,-; +,+; and +,-. The last combination is 

10 sterically forbidden for the L-amino acids, as Ala. Therefore, substitution of Gly14 for Ala14

should limit conformational flexibility in position 14 preserving the conformations 

described in Table 1. Also, substitution for Aib (a-Me-Ala, di-a-methyl-alanine) should 

limit the local conformational flexibility by two regions only, namely for -,- and +,+, the 

first one being compatible with conformers of Ala11 in Table 1. Therefore, one more 

15 desirable substitution is Aib11. In Pro, the 4) value is fixed at -75°; this residue is also similar 

to valine by its hydrophobic properties. Therefore, Val10 may be replaced by Pro10, which 

adds more local conformational constraints to the UG conformers in Table 1. Replacement 

by Pro also requires that the preceding residue possesses only positive W values; Asn9 in 

Table 1 fulfills this requirement. The Pro residue already exists in the corresponding 

20 position of ST. All suggested substitutions within SEQ ID NO:1 shown below (e.g., Pro10, 

Aibl 1 or Ala14) do not change the chemical nature of the non-aliphatic amino acids (such as 

Asn, Asp or Thr), which may be important for the actual interaction with receptor. The 
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Val ) -84 -82 -97 -90 -82 -82 
y 21 -13 -16 -4 -15 -16 

Ala"! ) -79 -86 -87 -89 -85 -80 
Wy -32 -21 -35 -35 -18 27 

Cys" ¢ -86 -92 -78 -79 -95 -90 
Wy -52 -53 -55 -57 -53 -54 

Thr" é -129 -121 -127 -119 -118 -130 
v 111 153 141 155 141 119 

Gly" ¢ -64 -78 -78 -80 -78 -68 
v 83 64 68 62 67 78 

Cys" ) -139 -160 -150 -156 -78 -131 
  

The dihedral angles ¢ and vy, values that determine the overall 3D shape of this UG 

fragment, are similar (Table 1). It allowed performing preliminary design of new analogs 

aimed at stabilizing this particular family of conformations employing the known local 

conformational limitations imposed by various types of amino acids. 

For instance, it is known that Gly is more conformationally flexible compared to any 

other L-amino acid residue, since Gly may adopt conformations with any of the four 

combinations of signs for ¢ and y, Le., -+; -~; ++; and +,-. The last combination is 

sterically forbidden for the L-amino acids, as Ala. Therefore, substitution of Gly'* for Ala'* 

should limit conformational flexibility in position 14 preserving the conformations 

described in Table 1. Also, substitution for Aib (0-Me-Ala, di-a-methyl-alanine) should 

limit the local conformational flexibility by two regions only, namely for -,- and +,+, the 

first one being compatible with conformers of Ala!' in Table 1. Therefore, one more 

desirable substitution is Aib''. In Pro, the ¢ value is fixed at -75°; this residue is also similar 

to valine by its hydrophobic properties. Therefore, Val may be replaced by Pro’, which 

adds more local conformational constraints to the UG conformers in Table 1. Replacement 

by Pro also requires that the preceding residue possesses only positive y values; Asn’ in 

Table 1 fulfills this requirement. The Pro residue already exists in the corresponding 

position of ST. All suggested substitutions within SEQ ID NO:1 shown below (e.g., Pro'’, 

Aib! or Ala") do not change the chemical nature of the non-aliphatic amino acids (such as 

Asn, Asp or Thr), which may be important for the actual interaction with receptor. The 
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former substitutions should lead only to conformational limitations shifting conformational 

equilibrium in UG towards the suggested "template" 3-D shape. 

Based on the 3D structures defined in Table 1, a three-dimensional pharmacophore 

5 for uroguanylin was defined, enabling the determination of distances between functional 

groups of uroguanylin thought to directly interact with the receptor. Those groups thought 

to directly interact with the receptor are side groups of residues in positions 3, 5, 9 and 13 of 

the backbone sequence. Preferably, the residues are Glu3, Glu5, Asn9, and Thr13, as shown 

in SEQ ID NO:2 and SEQ ID NO:20. Thus, a three dimensional pharmacophore of 

10 uroguanylin is described in which the spatial arrangement of the four side chains of the 

residues at positions 3, 5, 9 and 13 may be created such that the distances between these 

side chains enable optional biological activity. Those distances (measured as distances 
cpe
et 

between CO atoms of corresponding residues) are as follows: from 5.7 to 7.6 A for the 3-5 

distance, from 4.0 to 6.0 A for 3-9; from 7.7 to 8.3 A for 3-13, from 9.4 to 9.5 A for 5-9, 

" 15 from 9.4 to 9.5 A for 5-13, and from 5.8 to 6.3 A for 9-13. 

0 

The distances above depend only on conformations of the peptide backbone. In 

some cases, however, conformations of side chains themselves are also important. For 

instance, calculations showed that there is no conformational difference between the 

20 backbones of UG (SP301), [Glu2]-UG (SP303), [Glu3]-UG (SP304) and [Glu2, Glu3]-UG 

(SP302) in terms of their low-energy conformations. However, there is a distinct difference 

in the spatial positions of the f3-carboxyls of Asp and y-carboxyls of Glu in position 3. 

Namely, y-carboxyls of the Glu residues in position 3 are clearly stretched "outwards" of 

the bulk of the molecules farther than the corresponding 0-carboxyls of the Asp residues. 

25 The above observation strongly suggests that the negatively charged carboxyl group of the 

side chain in position 3 specifically interacts with a positively charged binding site on the 

receptor; therefore, analogs containing Glu3 instead of Asp3 should be more active. At the 

same time, to ensure efficiency of this particular interaction, an entire system of the long-

range electrostatic interactions between ligand and receptor should be well balanced. Since 

30 the G1u2 side chain presents more conformational possibilities compared to the Asp2 side 

chain, this balance may be slightly changed in SP302 (double substitution of Asp's for 

Glu's) compared to SP304 (single substitution of Asp3 for Glu3). 
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former substitutions should lead only to conformational limitations shifting conformational 

equilibrium in UG towards the suggested “template” 3-D shape. 

Based on the 3D structures defined in Table 1, a three-dimensional pharmacophore 

for uroguanylin was defined, enabling the determination of distances between functional 

groups of uroguanylin thought to directly interact with the receptor. Those groups thought 

to directly interact with the receptor are side groups of residues in positions 3, 5, 9 and 13 of 

the backbone sequence. Preferably, the residues are Glu3, Glu5, Asn9, and Thr13, as shown 

in SEQ ID NO:2 and SEQ ID NO:20. Thus, a three dimensional pharmacophore of 

uroguanylin is described in which the spatial arrangement of the four side chains of the 

residues at positions 3, 5, 9 and 13 may be created such that the distances between these 

side chains enable optional biological activity. Those distances (measured as distances 

between CP atoms of corresponding residues) are as follows: from 5.7 to 7.6 A for the 3-5 

distance, from 4.0 to 6.0 A for 3-9; from 7.7 to 8.3 A for 3-13, from 9.4 to 9.5 A for 5-9, 

from 9.4 to 9.5 A for 5-13, and from 5.8 t0 6.3 A for 9-13. 

The distances above depend only on conformations of the peptide backbone. In 

some cases, however, conformations of side chains themselves are also important. For 

instance, calculations showed that there is no conformational difference between the 

backbones of UG (SP301), [GIu’]-UG (SP303), [Glu*]-UG (SP304) and [Glu?, Glu3]-UG 

(SP302) in terms of their low-energy conformations. However, there is a distinct difference 

in the spatial positions of the B-carboxyls of Asp and y-carboxyls of Glu in position 3. 

Namely, y-carboxyls of the Glu residues in position 3 are clearly stretched “outwards” of 

the bulk of the molecules farther than the corresponding B-carboxyls of the Asp residues. 

The above observation strongly suggests that the negatively charged carboxyl group of the 

side chain in position 3 specifically interacts with a positively charged binding site on the 

receptor; therefore, analogs containing Glu3 instead of Asp3 should be more active. At the 

same time, to ensure efficiency of this particular interaction, an entire system of the long- 

range electrostatic interactions between ligand and receptor should be well balanced. Since 

the Glu? side chain presents more conformational possibilities compared to the Asp” side 

chain, this balance may be slightly changed in SP302 (double substitution of Asp’s for 

Glu’s) compared to SP304 (single substitution of Asp for Glu®). 
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Compounds capable of adopting low-energy conformations described in Table 1 are 

listed in Table 2. All compounds are [4,12; 7,15] bicycles. 

Table 2 

5 1. Parent compound: uroguanylin 

SEQ ID NO:1 
Asnl-Asp2-Asp3-Cys4-Glus-Leu6-Cys7-Va18-Asn9-Va11°-Alall-Cys12-Thro_Glyia_cys 15_ 

Leu16

10 2. Compounds without modifications of cvsteines: 

Common sequence (SEQ ID NO:2): 
Asnl-Aaa2-Bbb3-Cys4-Glus-Leu6-Cys7-Vals-Asn9_xxxio_yyyti_cys12_ T h r13_zzz14_cys 15_ 

Leul6

where Aaa = Asp, Glu; Bbb = Asp, Glu 

15 with the exception that Aaa and Bbb are not both Asp in same molecule 

And where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 

3. Compounds with mercaptoproline (Mpt) substituted for cysteine in position 7: 

s 20 Common sequence (SEQ ID NO:3): 

Ft)
Asnl-Aaa2-Bbb3-Cys4-Glu5-Leu6-Mpe-Vals-Asn9-x,xxio_yyyti_cysi2_Thri3..zzz14..cys15.. 

Leul 6

25 where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 

4. Compounds with penicillamines (B,B-dimethylcysteines, Pen) substituted for 
30 cvsteines: 

Common sequence (SEQ ID NO:4): 

Asnl-Aaa2-Bbb3-Klile-Glu5-Leu6-L117-Vals-Asn9-Xxxio_yyyti_Mmm12-Thr13-Zzz14-
35 Nnn15-Leu16

where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 
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Compounds capable of adopting low-energy conformations described in Table 1 are 

listed in Table 2. All compounds are [4,12; 7,15] bicycles. 

Table 2 

1. Parent compound: uroguanylin 
  

  

SEQ ID NO:1 

Asn'-Asp’-Asp>-Cys*-Glu’-Leu’-Cys’-Val®-Asn®-Val'%-Ala!'-Cys!2- Thr? -Gly"-Cys'>- 

Leu'® 

2. Compounds without modifications of cysteines: 

Common sequence (SEQ ID NO:2): 

Asn'-Aaa’-Bbb’-Cys*-Glu’-Leu®-Cys’-Val®-Asn’-Xxx'*- Yyy'!-Cys'?-Thr*-Zzz!*-Cys"® - 

  

where Aaa = Asp, Glu; Bbb = Asp, Glu 

with the exception that Aaa and Bbb are not both Asp in same molecule 

And where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 

3. Compounds with mercaptoproline t) substituted for cysteine in position 7: 
  

Common sequence (SEQ ID NO:3): 

Asn’-Aaa’-Bbb’-Cys'-Glu’-Leu’-Mpt’-Val’-Asn’-Xxx'*-Yyy"'-Cys'*-Thr'*-Zzz"-Cys'*- 
Leu 

where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 

4. Compounds with penicillamines (B,B-dimethylcysteines, Pen) substituted for 

cysteines: 
    

Common sequence (SEQ ID NO:4): 

Asn'-Aaa®-Bbb’-Kkk*-Glu’-Leu®-LI-Val®-Asn’-Xxx'*-Yyy'!-Mmm'?-Thr'*-Zzz'- 
Nnn'S-Leu!® 

where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala 
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and Kkk, L11, Mmm and Nnn are either Cys or Pen (except not all are Cys in the same 

conformer) 

5. Compounds with lactam bridges substituted for disulfide bridges: 
5 

Common sequence (SEQ ID NO:5): 

rgS

1:40 as 

Asnl-Aaa2 -Bbb3-Kkk4-Glu5-Leu6-L117-Va18-Asn9-xxx10_yyyll_mmm12_Thr"-ZZZ14- 
Nnn15-Leul6

10 
where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala; 

and all combinations of the following (Dpr is diaminopropionic acid): 

Kkk is Dpr and Mmm is either Asp or Glu; 

15 Kkk is either Asp or Glu, and Mmm is Dpr; 

Lll is either Cys or Pen; 

Nnn is either Cys or Pen; 

or: 

L11 is Dpr and Nnn is either Asp or Glu; 

20 L11 is either Asp or Glu, and Nnn is Dpr; 

Kkk is either Cys or Pen; 

Mmm is either Cys or Pen; 

Some of the peptides shown in Table 2 contain 16 amino acid residues in which 

25 cysteine residues form disulfide bridges between Cys4 and Cys12, and Cys? and Cysts, 

respectively. These peptides differ from the peptide sequences described in WO 01/25266, 

and are designed on the basis of peptide conformation and energy calculations. 

In addition, peptides, varying in length from 13 to 16 amino acids, shown in Table 3, 

30 are designed, based on energy calculations and three-dimensional structures, to promote 

stabilization of the biologically active conformer and minimize or eliminate interconversion 

to biologically inactive conformers. These peptides are also designed to promote stability 

against proteolysis and higher temperatures. The design of these peptides involves 

modifications of amino acid residues that contain ionic charges at lower pH values, such as 

35 glutamic and aspartic acids. 
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and Kkk, Ll, Mmm and Nnn are either Cys or Pen (except not all are Cys in the same 

conformer) 

S. Compounds with lactam bridges substituted for disulfide bridges: 

Common sequence (SEQ ID NO:5): 

Asn'-Aaa®-Bbb’-Kkk*-Glu’-Leu®-LI’-Val®-Asn’- Xxx! Yyy''-Mmm"-Thr>-Zzz"- 
Nnn!'’-Leu!¢ 

where Aaa = Asp, Glu; Bbb = Asp, Glu 

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala; 

and all combinations of the following (Dpr is diaminopropionic acid): 

Kkk is Dpr and Mmm is either Asp or Glu; 

KKkk is either Asp or Glu, and Mmm is Dpr; 

L1l is either Cys or Pen; 

Nnn is either Cys or Pen; 

or: 

Ll is Dpr and Nnn is either Asp or Glu; 

Ll is either Asp or Glu, and Nnn is Dpr; 

Kkk is either Cys or Pen; 

Mmm is either Cys or Pen; 

Some of the peptides shown in Table 2 contain 16 amino acid residues in which 

cysteine residues form disulfide bridges between Cys* and Cys'’, and Cys’ and Cys", 

respectively. These peptides differ from the peptide sequences described in WO 01/25266, 

and are designed on the basis of peptide conformation and energy calculations. 

In addition, peptides, varying in length from 13 to 16 amino acids, shown in Table 3, 

are designed, based on energy calculations and three-dimensional structures, to promote 

stabilization of the biologically active conformer and minimize or eliminate interconversion 

to biologically inactive conformers. These peptides are also designed to promote stability 

against proteolysis and higher temperatures. The design of these peptides involves 

modifications of amino acid residues that contain ionic charges at lower pH values, such as 

glutamic and aspartic acids. 
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SEQ ID NO:6 

SEQ ID NO:7 

SEQ ID NO:8 

SEQ ID NO:9 

SEQ ID NO:10 

SEQ ID NO:11 

SEQ ID NO:12 

SEQ ID NO:13 

SEQ ID NO:14 

SEQ ID NO:15 

SEQ ID NO:16 

SEQ ID NO: 17 

SEQ ID NO: 18 

SEQ ID NO: 19 

SEQ ID NO:20 

SEQ ID NO:21 

Table 3 

X1 Glu Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

X1 Glu Asp Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

X1 Asp Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

X1 Asp Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

Xl Glu Glu Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

X1 Asp Glu Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

X1 Glu Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

X1 Asp Asp Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

X1 Glu Glu Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

Xl Asp Glu Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

X1 Glu Asp Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys 

X1 Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

Glu Cys Giu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

X1 to X9 can be any amino acid. The disulfide bridges are formed between Cys residues at 4 and 12 
and between 7 and 15, respectively. SEQ ID NO:18 represents the minimum length requirement for 

40 these peptides to bind a guanylate cyclase receptor. 

Pharmaceutical Compositions and Formulations 

The guanylate cyclase receptor agonists of the present invention (Table 2; SEQ ID 

45 NOs:2-5 and Table 3; SEQ ID NOs:6-21), as well as uroguanylin, guanylin and/or bacterial 

enterotoxin ST, may be combined or formulated with various excipients, vehicles or 

adjuvants for oral, local or systemic administration. Peptide compositions may be 

administered in solutions, powders, suspensions, emulsions, tablets, capsules, transdermal 

patches, ointments, or other formulations. Formulations and dosage forms may be made 
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Table 3 

SEQIDNO:6  X1 Glu Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

5 SEQ ID NO:7 X1 Glu Asp Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

SEQ ID NO:8 X1 Asp Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:9  X1 Asp Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

10 SEQIDNO:10  X1 Glu Glu Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:11  X1 Asp Glu Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

15 SEQIDNO:12  X1 Glu Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:13  X1 Asp Asp Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:14  X1 Glu Glu Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:15  X1 Asp Glu Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

SEQIDNO:16  X1 Glu Asp Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 

SEQ ID NO: 17 Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

SEQ ID NO: 18 Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys 

SEQ ID NO: 19 X1 Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7 X8 Cys X9 

  

35 

1 2 3 4 5 6 7 8 9 1011121314 15 16 

SEQ ID NO:20 Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

SEQ ID NO:21 Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

X1 to X9 can be any amino acid. The disulfide bridges are formed between Cys residues at 4 and 12 

and between 7 and 15, respectively. SEQ ID NO:18 represents the minimum length requirement for 

40 these peptides to bind a guanylate cyclase receptor. 

Pharmaceutical Compositions and Formulations 

The guanylate cyclase receptor agonists of the present invention (Table 2; SEQ ID 

45 NOs:2-5 and Table 3; SEQ ID NOs:6-21), as well as uroguanylin, guanylin and/or bacterial 

enterotoxin ST, may be combined or formulated with various excipients, vehicles or 

adjuvants for oral, local or systemic administration. Peptide compositions may be 

administered in solutions, powders, suspensions, emulsions, tablets, capsules, transdermal 

patches, ointments, or other formulations. Formulations and dosage forms may be made 
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using methods well known in the art (see, e.g., Remington's Pharmaceutical Sciences, 16th

ed., A. Oslo ed., Easton, PA (1980)). 

Inhibitors of cGMP-dependent phosphodiesterase may be small molecules, peptides, 

5 proteins or other compounds that specifically prevent the degradation of cGMP. Inhibitory 

compounds include suldinac sulfone, zaprinast, motapizone and other compounds that block 

the enzymatic activity of cGMP-specific phosphodiesterases. One or more of these 

compounds may be combined with a guanylate cyclase receptor agonist exemplified in SEQ 

ID NOs:2-21, uroguanylin, guanylin and E. coli ST peptide. 

The selection of carriers (e.g., phosphate-buffered saline or PBS) and other 

components suitable for use in compositions is well within the level of skill in this art. In 

addition to containing one or more guanylate cyclase receptor agonists, such compositions 

may incorporate pharmaceutically acceptable carriers and other ingredients known to 

facilitate administration and/or enhance uptake. Other formulations, such as microspheres, 

nanoparticles, liposomes, pegylated protein or peptide, and immunologically-based systems 

may also be used. Examples include formulations employing polymers (e.g., 20% w/v 

polyethylene glycol) or cellulose, or enteric formulations and pegylated peptide analogs for 

increasing systemic half-life and stability. 

20 

Treatment Methods 

The term "treatment" refers to reducing or alleviating symptoms in a subject, 

preventing symptoms from worsening or progressing, or preventing disease development. 

For a given subject, improvement in a symptom, its worsening, regression, or progression 

25 may be determined by any objective or subjective measure typically employed by one of 

skill in the art. Efficacy of the treatment in the case of cancer may be measured as an 

improvement in morbidity or mortality (e.g., lengthening of the survival curve for a selected 

population). Thus, effective treatment would include therapy of existing disease, control of 

disease by slowing or stopping its progression, prevention of disease occurrence, reduction 

30 in the number or severity of symptoms, or a combination thereof. The effect may be shown 

in a controlled study using one or more statistically significant criteria. 

Combination therapy with one or more medical/surgical procedures and/or at least 

one other chemotherapeutic agent may be practiced with the invention. Other suitable 

agents useful in combination therapy include anti-inflammatory drugs such as, for example, 
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using methods well known in the art (see, e.g., Remington’s Pharmaceutical Sciences, 16™ 

ed., A. Oslo ed., Easton, PA (1980)). 

 
 

Inhibitors of cGMP-dependent phosphodiesterase may be small molecules, peptides, 

proteins or other compounds that specifically prevent the degradation of cGMP. Inhibitory 

compounds include suldinac sulfone, zaprinast, motapizone and other compounds that block 

the enzymatic activity of cGMP-specific phosphodiesterases. One or more of these 

compounds may be combined with a guanylate cyclase receptor agonist exemplified in SEQ 

ID NOs:2-21, uroguanylin, guanylin and E. coli ST peptide. 

The selection of carriers (e.g., phosphate-buffered saline or PBS) and other 

components suitable for use in compositions is well within the level of skill in this art. In 

addition to containing one or more guanylate cyclase receptor agonists, such compositions 

may incorporate pharmaceutically acceptable carriers and other ingredients known to 

facilitate administration and/or enhance uptake. Other formulations, such as microspheres, 

nanoparticles, liposomes, pegylated protein or peptide, and immunologically-based systems 

may also be used. Examples include formulations employing polymers (e.g., 20% w/v 

polyethylene glycol) or cellulose, or enteric formulations and pegylated peptide analogs for 

increasing systemic half-life and stability. 

Treatment Methods 

The term “treatment” refers to reducing or alleviating symptoms in a subject, 

preventing symptoms from worsening or progressing, or preventing disease development. 

For a given subject, improvement in a symptom, its worsening, regression, or progression 

may be determined by any objective or subjective measure typically employed by one of 

skill in the art. Efficacy of the treatment in the case of cancer may be measured as an 

improvement in morbidity or mortality (e.g., lengthening of the survival curve for a selected 

population). Thus, effective treatment would include therapy of existing disease, control of 

disease by slowing or stopping its progression, prevention of disease occurrence, reduction 

in the number or severity of symptoms, or a combination thereof. The effect may be shown 

in a controlled study using one or more statistically significant criteria. 

Combination therapy with one or more medical/surgical procedures and/or at least 

one other chemotherapeutic agent may be practiced with the invention. Other suitable 

agents useful in combination therapy include anti-inflammatory drugs such as, for example, 
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steroids or non-steroidal anti-inflammatory drugs (NSAIDS), such as aspirin and the like. 

Prophylactic methods for preventing or reducing the incidence of relapse are also 

considered treatment. 

5 Cancers expected to be responsive to compositions include breast, colorectal, lung, 

ovarian, pancreatic, prostatic, renal, stomach, bladder, liver, esophageal and testicular 

carcinoma. Further examples of diseases involving cancerous or precancerous tissues that 

should be responsive to a therapeutic comprising at least one guanylate cyclase receptor 

agonist include: carcinoma (e.g., basal cell, basosquamous, Brown-Pearce, ductal, Ehrlich 

10 tumor, in situ, Krebs, Merkel cell, small or non-small cell lung, oat cell, papillary, 

bronchiolar, squamous cell, transitional cell, Walker), leukemia (e.g., B-cell, T-cell, HTLV, 

acute or chronic lymphocytic, mast cell, myeloid), histiocytoma, histiocytosis, Hodgkin 
fr.d 

6 
disease, non-Hodgkin lymphoma, plasmacytoma, reticuloendotheliosis, adenoma, adeno-

Rl  adenofibroma, adenolymphoma, ameloblastoma, angiokeratoma, angiolymphoid 

15 hyperplasia with eosinophilia, sclerosing angioma, angiomatosis, apudoma, branchioma, 

malignant carcinoid syndrome, carcinoid heart disease, carcinosarcoma, cementoma, 

cholangioma, cholesteatoma, chondrosarcoma, chondroblastoma, chondrosarcoma, 

chordoma, choristoma, craniopharyngioma, chrondroma, cylindroma, cystadenocarcinoma, 

cystadenoma, cystosarcoma phyllodes, dysgerminoma, ependymoma, Ewing sarcoma, 

ill 20 fibroma, fibro-sarcoma, giant cell tumor, ganglioneuroma, glioblastoma, glomangioma, 

granulosa cell tumor, gynandroblastoma, hamartoma, hemangioendothelioma, hemangioma, 

hemangio-pericytoma, hemangiosarcoma, hepatoma, islet cell tumor, Kaposi sarcoma, 

leiomyoma, leiomyosarcoma, leukosarcoma, Leydig cell tumor, lipoma, liposarcoma, 

lymphangioma, lymphangiomyoma, lymphangiosarcoma, medulloblastoma, meningioma, 

25 mesenchymoma, mesonephroma, mesothelioma, myoblastoma, myoma, myosarcoma, 

myxoma, myxosarcoma, neurilemmoma, neuroma, neuroblastoma, neuroepithelioma, 

neurofibroma, neurofibromatosis, odontoma, osteoma, osteosarcoma, papilloma, 

paraganglioma, paraganglioma nonchromaffin, pinealoma, rhabdomyoma, 

rhabdomyosarcoma, Sertoli cell tumor, teratoma, theca cell tumor, and other diseases in 

30 which cells have become dysplastic, immortalized, or transformed. 

A bolus of the inventive composition may be administered over a short time. Once a 

day is a convenient dosing schedule to treat, inter alia, one of the above-mentioned disease 

states. Alternatively, the effective daily dose may be divided into multiple doses for 

purposes of administration, for example, two to twelve doses per day. The dose level 
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Prophylactic methods for preventing or reducing the incidence of relapse are also 
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hyperplasia with eosinophilia, sclerosing angioma, angiomatosis, apudoma, branchioma, 

malignant carcinoid syndrome, carcinoid heart disease, carcinosarcoma, cementoma, 

cholangioma, cholesteatoma, chondrosarcoma, chondroblastoma, chondrosarcoma, 

chordoma, choristoma, craniopharyngioma, chrondroma, cylindroma, cystadenocarcinoma, 

cystadenoma, cystosarcoma phyllodes, dysgerminoma, ependymoma, Ewing sarcoma, 
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granulosa cell tumor, gynandroblastoma, hamartoma, hemangioendothelioma, hemangioma, 

hemangio-pericytoma, hemangiosarcoma, hepatoma, islet cell tumor, Kaposi sarcoma, 

leiomyoma, leiomyosarcoma, leukosarcoma, Leydig cell tumor, lipoma, liposarcoma, 

lymphangioma, lymphangiomyoma, lymphangiosarcoma, medulloblastoma, meningioma, 

mesenchymoma, mesonephroma, mesothelioma, myoblastoma, myoma, myosarcoma, 

myxoma, myxosarcoma, neurilemmoma, neuroma, neuroblastoma, neuroepithelioma, 

neurofibroma, neurofibromatosis, odontoma, osteoma, osteosarcoma, papilloma, 

paraganglioma, paraganglioma nonchromaffin, pinealoma, rhabdomyoma, 

rhabdomyosarcoma, Sertoli cell tumor, teratoma, theca cell tumor, and other diseases in 

which cells have become dysplastic, immortalized, or transformed. 

A bolus of the inventive composition may be administered over a short time. Once a 

day is a convenient dosing schedule to treat, inter alia, one of the above-mentioned disease 

states. Alternatively, the effective daily dose may be divided into multiple doses for 

purposes of administration, for example, two to twelve doses per day. The dose level 
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selected for use will depend on the bioavailability, activity, and stability of the compound, 

the route of administration, the severity of the disease being treated, and the condition of the 

subject in need of treatment. It is contemplated that a daily dosage will typically be between 

about 10 µg and about 2 mg (e.g., about 100 µg to 1 mg) of the compound per kilogram 

5 body weight. The amount of compound administered is dependent upon factors known to a 

person skilled in this art such as, for example, chemical properties of the compound, route 

of administration, location and type of cancer, and the like. 

The subject mammal may be any animal or human patient. Thus, both veterinary and 

10 medical treatments are envisioned according to the invention. 

The invention will be further described by the following non-limiting example. 

C3 

CO EXAMPLE 

15 Materials and Methods 

Cell Culture: Human T84 colon carcinoma cells were obtained from the American 

Type Culture Collection at passage 52. Cells were grown in a 1:1 mixture of Ham's F-12 

medium and Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% fetal 

bovine serum, 100 U penicillin/ml, and 100 µg/m1 streptomycin. The cells were fed fresh 

20 medium every third day and split at a confluence of approximately 80%. 

T84 cell-based assay for determining the intracellular levels of cGMP: Peptide 

analogs were custom synthesized by Multiple Peptide Systems, San Diego, CA., and by 

Princeton Biomolecules, Langhorne, PA. Biological activity of the synthetic peptides was 

25 assayed as previously reported (15). Briefly, the confluent monolayers of T-84 cells in 24-

well plates were washed twice with 250 µl of DMEM containing 50 mM HEPES (pH 7.4), 

pre-incubated at 37°C for 10 min with 250 µ1 of DMEM containing 50 mM HEPES (pH 

7.4) and 1 mM isobutylmethylxanthine (IBMX), followed by incubation with peptide 

analogs (0.1 nM to 10 µM) for 30 min. The medium was aspirated, and the reaction was 

30 terminated by the addition of 3% perchloric acid. Following centrifugation, and 

neutralization with 0.1 N NaOH, the supernatant was used directly for measurements of 

cGMP using an ELISA kit (Caymen Chemical, Ann Arbor, MI.). 
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selected for use will depend on the bioavailability, activity, and stability of the compound, 

the route of administration, the severity of the disease being treated, and the condition of the 

subject in need of treatment. It is contemplated that a daily dosage will typically be between 

about 10 pg and about 2 mg (e.g., about 100 pg to 1 mg) of the compound per kilogram 

body weight. The amount of compound administered is dependent upon factors known to a 

person skilled in this art such as, for example, chemical properties of the compound, route 

of administration, location and type of cancer, and the like. 

The subject mammal may be any animal or human patient. Thus, both veterinary and 

medical treatments are envisioned according to the invention. 

The invention will be further described by the following non-limiting example. 

EXAMPLE 

Materials and Methods 

Cell Culture: Human T84 colon carcinoma cells were obtained from the American 

 
 

Type Culture Collection at passage 52. Cells were grown in a 1:1 mixture of Ham’s F-12 

medium and Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10% fetal 

bovine serum, 100 U penicillin/ml, and 100 pg/ml streptomycin. The cells were fed fresh 

medium every third day and split at a confluence of approximately 80%. 

184 cell-based assay for determining the intracellular levels of cGMP: Peptide 

analogs were custom synthesized by Multiple Peptide Systems, San Diego, CA., and by 

Princeton Biomolecules, Langhorne, PA. Biological activity of the synthetic peptides was 

assayed as previously reported (15). Briefly, the confluent monolayers of T-84 cells in 24- 

well plates were washed twice with 250 pl of DMEM containing 50 mM HEPES (pH 7.4), 

pre-incubated at 37°C for 10 min with 250 ul of DMEM containing 50 mM HEPES (pH 

74) and 1 mM isobutylmethylxanthine (IBMX), followed by incubation with peptide 

analogs (0.1 nM to 10 uM) for 30 min. The medium was aspirated, and the reaction was 

terminated by the addition of 3% perchloric acid. Following centrifugation, and 

neutralization with 0.1 N NaOH, the supernatant was used directly for measurements of 

¢GMP using an ELISA kit (Caymen Chemical, Ann Arbor, ML). 
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Results 

Peptides shown in Table 4 were custom synthesized and purified (>95% purity) 

using a published procedure (38). Peptide analogs were evaluated in the T84 cell-based 

assay for their ability to enhance intracellular levels of cGMP. As shown in Table 4, SP304 

5 (SEQ ID NO:20) gave the greatest enhancement of intracellular cGMP of all the analogs 

tested. SP316 (SEQ ID NO:21) was second in effectiveness, whereas the biological 

activities of SP301, SP302 and SP303 were all somewhat weaker. The peptide analogs 

SP306 and SP310 were not active in this assay. These results indicate that SP304 is the 

most potent peptide for enhancing cGMP. These results also suggest that the cysteine 

10 residue at position 7 cannot be substituted with penicillamine as a component of the [7,15] 

disulfide linkage, and that the Asn residue at position 9 cannot be changed to a Gln. 

Table 4: Peptide agonists evaluated for biological activity in the T84 cell bioassay. 

5 SEQ ID NO.* Compound Code cGMP Level** 
(pmol/well) 

fFs 1 SP 301 

20 6 SP 302 
zFp 

r,wrrg 7 SP 303 

20 SP 304 
25 

14 SP 306 

4 SP 310 

30 21 SP 316 

35 

205 

225 

195 

315 

0 

0 

275 

* SEQ ID's for SP301, SP304 and SP316 are the precise amino acid sequences for these 
analogs as given in the text. 

** Intracellular cGMP level observed in T84 cells following treatment with 1 micromolar 
solution of the respective peptide agonist for 30 minutes. The value observed for SP304 
was statistically significant with a p > 0.5. 

40 To examine heat stability, 10 micromolar solutions of peptide analogs were heated at 

95°C for up to 90 minutes. At specific times during the treatment, samples were tested for 

their biological activity in the T84 cell-based assay. Biological activity of SP301, SP3O2, 
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Peptides shown in Table 4 were custom synthesized and purified (>95% purity) 

using a published procedure (38). Peptide analogs were evaluated in the T84 cell-based 

assay for their ability to enhance intracellular levels of cGMP. As shown in Table 4, SP304 

(SEQ ID NO:20) gave the greatest enhancement of intracellular cGMP of all the analogs 
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most potent peptide for enhancing cGMP. These results also suggest that the cysteine 
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disulfide linkage, and that the Asn residue at position 9 cannot be changed to a Gin. 
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SEQ ID NO.* Compound Code cGMP Level** 
(pmol/well) 

1 SP 301 205 

6 SP 302 225 

7 SP 303 195 

20 SP 304 315 

14 SP 306 0 

4 SP 310 0 

21 SP 316 275 

  

* SEQ ID’s for SP301, SP304 and SP316 are the precise amino acid sequences for these 
analogs as given in the text. 

** Intracellular cGMP level observed in T84 cells following treatment with 1 micromolar 
solution of the respective peptide agonist for 30 minutes. The value observed for SP304 

was statistically significant with a p > 0.5. 

To examine heat stability, 10 micromolar solutions of peptide analogs were heated at 

95°C for up to 90 minutes. At specific times during the treatment, samples were tested for 

their biological activity in the T84 cell-based assay. Biological activity of SP301, SP302, 
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SP303 and SP304 did not change significantly after 60 minutes of heating. After 90 

minutes, the activities of SP301, SP302 and SP303 were reduced to about 80% of their 

original values, whereas the biological activity of SP304 remained unaltered. This indicates 

that SP304 is more stable to heat denaturation compared to the other peptides tested. Based 

5 on energy calculations and 3D structure, we expected that the negatively charged carboxyl 

group of the side chain in position 3 of SEQ ID NO:1 specifically interacts with a positively 

charged binding site on the receptor. In the case where this interaction can be enhanced, 

analogs containing Glu3 instead of Asp3 should be more active, as was found to be the case 

with SP304. At the same time, to ensure efficiency of this particular interaction, an entire 

10 system of the long-range electrostatic interactions between ligand and receptor should be 

well balanced. Since the Glue side chain presents more conformational possibilities 

compared to the Asp2 side chain, this balance may be slightly changed in SP302 (double 

substitution of Asp's for Glu's) compared to SP304 (single substitution of Asp3 for Glu3). 

Indeed, biological activity of SP 304 is the best amongst the analogs evaluated. 

15 

20 

Synthetic peptides SP301, SP302, SP303 and SP304 were also tested for their 

activities at different pH values of the T84 cell-based assay. Whereas all of these peptides 

showed enhanced intracellular production of cGMP at pH's ranging from 5 to 7, SP304 

showed the greatest enhancement in the range between 6.5 and 7. It is important to note that 

the physiological pH of the large intestine is in a similar range, and, therefore, SP304 would 

be expected to be especially efficacious for colon cancer treatment. 

We also evaluated peptides used either alone or in combination with inhibitors of 

cGMP dependent phosphodiesterase (e.g., zaprinast or sulindac sulfone) in T84 cell-based 

25 assays for enhancement of intracellular levels of cGMP. Combinations of an inhibitor of 

cGMP dependent phosphodiesterase with SP304 displayed a dramatic effect in enhancing 

cGMP levels in these experiments. Synthetic peptide SP304 substantially increased the 

cGMP level over the level reached in the presence of either zaprinast or sulindac sulfone 

alone. Treatment of wells with SP304 in combination with either Zaprinast or sulindac 

30 sulfone resulted in synergistic increases in intracellular cGMP levels. These increases were 

statistically significant, with p values of <0.5. These data indicate that treatments combining 

a peptide agonist of a guanylate cyclase receptor with one or more inhibitors of cGMP 

dependent phosphodiesterase result in a greater than additive increase in cGMP 

concentrations. 
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dependent phosphodiesterase result in a greater than additive increase in cGMP 
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While the invention has been described in detail and with reference to specific 

embodiments thereof, it will be apparent to those of ordinary skill in the art that various 

changes and modifications can be made without departing from the spirit and scope of the 

invention. 
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What is Claimed is: 

1. A peptide consisting essentially of the amino acid sequence of any one of SEQ ID 

NO:2 - SEQ ID NO:21. 

5 

2. The peptide of claim 1, wherein said peptide is a (4,12; 7,15) bicycle having the 

sequence of SEQ ID NO:20. 

3. The peptide of either claim 1 or claim 2, wherein said peptide consists of the amino 

10 acid sequence of any one of SEQ ID NO:2-SEQ ID NO:21. 

4. A method for preventing or treating primary or metastatic cancer or polyps in a 

patient comprising administering to said patient an effective dosage of a guanylate 

cyclase receptor agonist having the sequence of any one of SEQ ID NO:2 - SEQ ID 

NO:21. 

5. A method for treating metastatic cancer in a patient comprising administering to said 

patient an effective dosage of a guanylate cyclase receptor agonist selected from the 

group consisting of: uroguanylin; guanylin; and E. coli ST peptide. 

CI 20 

6. A method for treating primary cancers other than colon cancer in a patient, 

comprising administering to said patient an effective dosage of a guanylate cyclase 

receptor agonist selected from the group consisting of: uroguanylin; guanylin; and E. 

coli ST peptide. 

25 

7. The method of claim 4, wherein said peptide is a (4,12; 7,15) bicyclic peptide having 

the sequence of SEQ ID NO:20. 

8. The method of claim 4, wherein said primary cancer is a member selected from the 

30 group consisting of the breast, colon, rectum, lung, ovary, pancreas, bladder, 

prostate, kidney or testis. 

25 

What is Claimed is: 

1. A peptide consisting essentially of the amino acid sequence of any one of SEQ ID 

NO:2 - SEQ ID NO:21. 

5 

2. The peptide of claim 1, wherein said peptide is a (4,12; 7,15) bicycle having the 

sequence of SEQ ID NO:20. 

3. The peptide of either claim 1 or claim 2, wherein said peptide consists of the amino 

10 acid sequence of any one of SEQ ID NO:2-SEQ ID NO:21. 

4. A method for preventing or treating primary or metastatic cancer or polyps in a 

patient comprising administering to said patient an effective dosage of a guanylate 

cyclase receptor agonist having the sequence of any one of SEQ ID NO:2 - SEQ ID 

NO:21. 

5. A method for treating metastatic cancer in a patient comprising administering to said 

patient an effective dosage of a guanylate cyclase receptor agonist selected from the 

group consisting of: uroguanylin; guanylin; and E. coli ST peptide. 

  

6. A method for treating primary cancers other than colon cancer in a patient, 

comprising administering to said patient an effective dosage of a guanylate cyclase 

receptor agonist selected from the group consisting of: uroguanylin; guanylin; and E. 

coli ST peptide. 

25 

7. The method of claim 4, wherein said peptide is a (4,12; 7,15) bicyclic peptide having 

the sequence of SEQ ID NO:20. 

8. The method of claim 4, wherein said primary cancer is a member selected from the 

30 group consisting of the breast, colon, rectum, lung, ovary, pancreas, bladder, 

prostate, kidney or testis. 

25
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9. The method of any one of claims 4-8, further comprising administering to said 

patient an effective dose of an inhibitor of cGMP-dependent phosphodiesterase 

either concurrently or sequentially with said guanylate cyclase receptor agonist. 

5 10. A method of treating a patient for colon cancer or polyps comprising administering 

to said patient an effective dose of an inhibitor of cGMP-dependent 

phosphodiesterase either concurrently or sequentially with uroguanylin, guanylin or 

E. coil ST peptide. 

10 11. The method of claim 9 and 10, wherein said cGMP-dependent phosphodiesterase 

inhibitor is selected from the group consisting of suldinac sulfone, zaprinast, and 

motapizone. 

rx 

"0 15 

CO 
w 20 

25 

12. A method for preventing or treating inflammation in a patient comprising 

administering to said patient an effective dosage of a guanylate cyclase receptor 

agonist having the sequence of any one of: SEQ ID NO:2 - SEQ ID NO:21; 

uroguanylin; guanylin; or E. coil ST peptide. 

13. The method of claim 12, wherein said peptide is a (4,12; 7,15) bicyclic peptide 

having the sequence of SEQ ID NO:20. 

14. The method of claim 12, wherein said inflammation is an inflammatory disaese 

selected from the group consisting of: asthma; nephritis, hepatitis, pancreatitis, 

bronchitis and cystic fibrosis. 

15. The method of claim 12, wherein said patient is treated for an inflammatory disorder 

of the gastrointestinal tract. 

16. The method of claim 15, wherein said inflammatory disorder of the gastrointestinal 

30 tract is an inflammatory bowel disease selected from the group consisting of: 

ulcerative colitis and Crohn's disease. 

26 
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The method of any one of claims 4-8, further comprising administering to said 

patient an effective dose of an inhibitor of cGMP-dependent phosphodiesterase 

either concurrently or sequentially with said guanylate cyclase receptor agonist. 

A method of treating a patient for colon cancer or polyps comprising administering 

to said patient an effective dose of an inhibitor of cGMP-dependent 

phosphodiesterase either concurrently or sequentially with uroguanylin, guanylin or 

E. coli ST peptide. 

The method of claim 9 and 10, wherein said cGMP-dependent phosphodiesterase 

inhibitor is selected from the group consisting of suldinac sulfone, zaprinast, and 

motapizone. 

A method for preventing or treating inflammation in a patient comprising 

administering to said patient an effective dosage of a guanylate cyclase receptor 

agonist having the sequence of any one of: SEQ ID NO:2 - SEQ ID NO:21; 

uroguanylin; guanylin; or E. coli ST peptide. 

The method of claim 12, wherein said peptide is a (4,12; 7,15) bicyclic peptide 

having the sequence of SEQ ID NO:20. 

The method of claim 12, wherein said inflammation is an inflammatory disaese 

selected from the group consisting of: asthma; nephritis, hepatitis, pancreatitis, 

bronchitis and cystic fibrosis. 

The method of claim 12, wherein said patient is treated for an inflammatory disorder 

of the gastrointestinal tract. 

The method of claim 15, wherein said inflammatory disorder of the gastrointestinal 

tract is an inflammatory bowel disease selected from the group consisting of: 

ulcerative colitis and Crohn’s disease. 
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17. The method of claim 12, further comprising administering to said patient an 

effective dose of an inhibitor of cGMP-dependent phosphodiesterase either 

concurrently or sequentially with said guanylate cyclase receptor agonist. 

5 18. The method of claim 17, wherein said cGMP-dependent phosphodiesterase is 

selected from the group consisting of suldinac sulfone, zaprinast, and motapizone. 

19. A method of treating a patient for primary or metastatic cancer, polyps or 

inflammation comprising administering to said patient: 

10 a) a guanylate cyclase receptor agonist peptide having the sequence of any 

one o£ SEQ ID NOs:2-21; uroguanylin; guanylin; or E. coli ST 

peptide; and 

..6 15 

b) at least one compound selected from the group consisting of: a cGMP-

dependent phosphodiesterase inhibitor; an anti-inflammatory agent; an 

antiviral agent; and an anticancer agent; 

wherein said guanylate cyclase receptor agonist and said compound are each 

administered in a therapeutically effective amount. 

20. A pharmaceutical composition in unit dose comprising a guanylate cyclase receptor 

20 agonist peptide having the sequence of any one of SEQ ID NOs:2-21 present in a 

therapeutically effective amount. 

21. A pharmaceutical composition in unit dose form comprising: 

a) a guanylate cyclase receptor agonist peptide having the sequence of any 

25 one of: SEQ ID NOs:2-21; uroguanylin; guanylin; or E. coil ST peptide; 

and 

b) at least one compound selected from the group consisting of: a cGMP-

dependent phosphodiesterase inhibitor, an anti-inflammatory agent, an 

antiviral agent and an anticancer agent; 

30 wherein said guanylate cyclase receptor agonist and said compound are each 

present in a therapeutically effective amount. 

27 
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The method of claim 12, further comprising administering to said patient an 

effective dose of an inhibitor of cGMP-dependent phosphodiesterase either 

concurrently or sequentially with said guanylate cyclase receptor agonist. 

The method of claim 17, wherein said cGMP-dependent phosphodiesterase is 

selected from the group consisting of suldinac sulfone, zaprinast, and motapizone. 

A method of treating a patient for primary or metastatic cancer, polyps or 

inflammation comprising administering to said patient: 

a) a guanylate cyclase receptor agonist peptide having the sequence of any 

one of: SEQ ID NOs:2-21; uroguanylin; guanylin; or E. coli ST 

peptide; and 

b) at least one compound selected from the group consisting of: a cGMP- 

dependent phosphodiesterase inhibitor; an anti-inflammatory agent; an 

antiviral agent; and an anticancer agent; 

wherein said guanylate cyclase receptor agonist and said compound are each 

administered in a therapeutically effective amount. 

A pharmaceutical composition in unit dose comprising a guanylate cyclase receptor 

agonist peptide having the sequence of any one of SEQ ID NOs:2-21 present in a 

therapeutically effective amount. 

A pharmaceutical composition in unit dose form comprising: 

a) a guanylate cyclase receptor agonist peptide having the sequence of any 

one of: SEQ ID NOs:2-21; uroguanylin; guanylin; or E. coli ST peptide; 

and 

b) at least one compound selected from the group consisting of: a ¢cGMP- 

dependent phosphodiesterase inhibitor, an anti-inflammatory agent, an 

antiviral agent and an anticancer agent; 

wherein said guanylate cyclase receptor agonist and said compound are each 

present in a therapeutically effective amount. 
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22. The pharmaceutical composition of either claim 20 or 21, wherein the unit dose 

form is selected from the group consisting of a tablet, a capsule, a solution or 

inhalation formulation. 

5 23. The pharmaceutical composition of either claim 20 nor 21, further comprising one or 

more excipients. 

24. A method of inducing apoptosis in the cells of a subject, comprising administering 

to said subject an effective amount of agonist peptide having the sequence of any 

10 one of SEQ ID NO:2 - SEQ ID NO:21. 

25. A method of inducing apoptosis in the cells of a subject, comprising administering 

to said subject an effective amount of uroguanylin, guanylin or E. coli ST peptide 

for cancers other than colon cancer. 

15 

26. A peptide conjugate comprising polyethylene glycol (PEG) attached to a peptide 

having the sequence of any of: SEQ ID NO:2 - SEQ ID NO:21; uroguanylin; 

guanylin; or E. coil ST peptide. 

20 27. A method of treating cancer, inflammation or polyps in a patient comprising 

administering to said patient a therapeutically effective amount of the peptide 

conjugate of claim 26. 

28 
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22. 

23. 

24. 

25. 

26. 

27. 

The pharmaceutical composition of either claim 20 or 21, wherein the unit dose 

form is selected from the group consisting of a tablet, a capsule, a solution or 

inhalation formulation. 

The pharmaceutical composition of either claim 20 nor 21, further comprising one or 

more excipients. 

A method of inducing apoptosis in the cells of a subject, comprising administering 

to said subject an effective amount of agonist peptide having the sequence of any 

one of SEQ ID NO:2 - SEQ ID NO:21. 

A method of inducing apoptosis in the cells of a subject, comprising administering 

to said subject an effective amount of uroguanylin, guanylin or E. coli ST peptide 

for cancers other than colon cancer. 

A peptide conjugate comprising polyethylene glycol (PEG) attached to a peptide 

having the sequence of any of: SEQ ID NO:2 - SEQ ID NO:21; uroguanylin; 

guanylin; or E. coli ST peptide. 

A method of treating cancer, inflammation or polyps in a patient comprising 

administering to said patient a therapeutically effective amount of the peptide 

conjugate of claim 26. 
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Abstract 

A method of treatment of inflamed, pre-cancerous or cancerous tissue or polyps in a 

mammalian subject is disclosed. The treatment involves administration of a composition of 

at least one peptide agonist of a guanylate cyclase receptor and/or other small molecules 

5 that enhance intracellular production of cGMP. The at least one peptide agonist of a 

guanylate cyclase receptor may be administered either alone or in combination with an 

inhibitor of cGMP-dependent phosphodiesterase. The inhibitor may be a small molecule, 

peptide, protein or other compound that inhibits the degradation of cGMP. Without 

requiring a particular mechanism of action, this treatment may restore a healthy balance 

10 between proliferation and apoptosis in the subject's population of epithelial cells, and also 

suppress carcinogenesis. Thus, the method may be used to treat, inter alia, inflammation, 

including gastrointestinal inflammatory disorders, general organ inflammation and asthma, 

and carcinogenesis of the lung, gastrointestinal tract, bladder, testis, prostate and pancreas, 

or polyps. 

15 
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Abstract 

A method of treatment of inflamed, pre-cancerous or cancerous tissue or polyps in a 

mammalian subject is disclosed. The treatment involves administration of a composition of 

at least one peptide agonist of a guanylate cyclase receptor and/or other small molecules 

that enhance intracellular production of cGMP. The at least one peptide agonist of a 

guanylate cyclase receptor may be administered either alone or in combination with an 

inhibitor of cGMP-dependent phosphodiesterase. The inhibitor may be a small molecule, 

peptide, protein or other compound that inhibits the degradation of cGMP. Without 

requiring a particular mechanism of action, this treatment may restore a healthy balance 

between proliferation and apoptosis in the subject’s population of epithelial cells, and also 

suppress carcinogenesis. Thus, the method may be used to treat, infer alia, inflammation, 

including gastrointestinal inflammatory disorders, general organ inflammation and asthma, 

and carcinogenesis of the lung, gastrointestinal tract, bladder, testis, prostate and pancreas, 

or polyps. 
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SEQUENCE LISTING 

<110> SHAILUBHAI, KUNWAR 
NIKIFOROVICH, GREGORY 

JACOB, GARY S. 

<120> GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT 

OF TISSUE INFLAMMATION AND CARCINOGENESIS 

<130> 81361/284943/MAS 

<140> 
<141> 

<160> 23 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 16 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<400> 1 
Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

1 5 10 15 

<210> 2 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (2) 
<223> Asp or Glu 

<220> 
<221> MOD_RES 
<222> (3) 
<223> Asp or Glu 

SEQUENCE LISTING 

<110> SHAILUBHAI, KUNWAR 
NIKIFOROVICH, GREGORY 
JACOB, GARY S. 

<120> GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT 

OF TISSUE INFLAMMATION AND CARCINOGENESIS 

<130> 81361/284943/MAS 

<140> 
<141> 

<160> 23 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 16 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> DISULFID 
<222> (4)..(12) 

  

<220> 

<221> DISULFID 
<222> (7)..(15) 

  

<400> 1 

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
1 5 10 15 

<210> 2 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

  

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 

<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (2) 
<223> Asp or Glu 

<220> 

<221> MOD RES 
<222> (3) 
<223> Asp or Glu
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<220> 
<221> MOD_RES 
<222> (10) 
<223> Val or Pro 

<220> 
<221> MOD RES 
<222> (11)
<223> Ala or Aib 

<220> 
<221> MOD_RES 
<222> (14) 
<223> Gly or Ala 

<400> 2 
Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 
1 5 10 15 

<210> 3 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (2)-
<223> Asp or Glu 

<220> 
<221> MOD_RES 
<222> (3)—
<223> Asp or Glu 

<220> 
<221> MOD_RES 
<222> (7) 
<223> Mpt 

<220> 
<221> MOD RES 
<222> (10)
<223> Val or Pro 

<220> 
<221> MOD RES 
<222> (11)
<223> Ala or Aib 

<220> 

<220> 
<221> MOD_RES 
<222> (10) 
<223> Val or Pro 

<220> , 

<221> MOD RES 
<222> (11) 
<223> Ala or Aib 

<220> 
<221> MOD_RES 
<222> (14) 

<223> Gly or Ala 

<400> 2 
Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 

1 5 10 15 

<210> 3 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 

<222> (4)..(12) 

<220> 

<221> DISULFID 
<222> (7)..(15) 

  

<221> MOD RES 
<222> (2) 
<223> Asp or Glu 

<221> MOD_RES 
<222> (3) 
<223> Asp or Glu 

<221> MOD_RES 
<222> (7) 
<223> Mpt 

<221> MOD_RES 
<222> (10) 
<223> Val or Pro 

<221> MOD RES 
<222> (11) 

<223> Ala or Aib
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<221> MOD RES 
<222> (14) 
<223> Gly or Ala 

<400> 3 
Asn Xaa Xaa Cys Glu Leu Xaa Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 
1 5 10 15 

<210> 4 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

ck 

<220> 
<221> DISULFID 
<222> (7)..(15) 

U <220> 
i <221> MOD RES 

<222> (2)—
<223> Asp or Glu 

• <220> 
<221> MOD RES 
<222> (3)-

wy <223> Asp or Glu 

fel 
• ,47e.-

%.To. 

<220> 
<221> MOD_RES 
<222> (4) 
<223> Cys or Pen 

<220> 
<221> MOD_RES 
<222> (7) 
<223> Cys or Pen 

<220> 
<221> MOD RES 
<222> (10) 
<223> Val or Pro 

<220> 
<221> MOD_RES 
<222> (11) 
<223> Ala or Aib 

<220> 
<221> MOD RES 
<222> (12) 
<223> Cys or Pen 

<220> 
<221> MOD RES 

  

<221> MOD_RES 

<222> (14) 

<223> Gly or Ala 

<400> 3 
Asn Xaa Xaa Cys Glu Leu Xaa Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 

1 5 10 15 

<210> 4 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 
<222> (4)..(12) 

<220> 

<221> DISULFID 
<222> (7)..(15) 

<220> 

<221> MOD RES 
<222> (2) 
<223> Asp or Glu 

<220> 

<221> MOD RES 
<222> (3) 
<223> Asp or Glu 

<220> 
<221> MOD RES 
<222> (4) 
<223> Cys or Pen 

<220> 
<221> MOD_RES 
<222> (7) 
<223> Cys or Pen 

<220> 

<221> MOD RES 
<222> (10) 

<223> Val or Pro 

<220> 

<221> MOD RES 
<222> (11) 

<223> Ala or Aib 

<220> 

<221> MOD RES 

<222> (12) 
<223> Cys or Pen 

<220> 

<221> MOD RES
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<222> (14) 
<223> Gly or Ala 

<220> 
<221> MOD_RES 
<222> (15) 
<223> Cys or Pen 

<400> 4 
Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

1 5 10 15 

<210> 5 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

aFP <221> DISULFID 
44. <222> (4)..(12) 

rn 
<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (2) 

) <223> Asp or Glu 

ni sso <220> 
<221> MOD_RES 
<222> (3)—
<223> Asp or Glu 

<220> 
<221> MOD_RES 
<222> (4) 
<223> Dpr, Cys, Pen, Asp or Glu 

<220> 
<221> MOD_RES 
<222> (7)—
<223> Dpr, Cys, Pen, Asp or Glu 

<220> 

<221> MOD RES 
<222> (10)
<223> Val or Pro 

<220> 
<221> MOD_RES 
<222> (11) 
<223> Ala or Aib 

<220> 
<221> MOD_RES 
<222> (12) 

<222> (14) 
<223> Gly or Ala 

<220> 

<221> MOD RES 
<222> (15) 
<223> Cys or Pen 

<400> 4 

Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 
1 5 10 15 

<210> 5 

<211> 16 
<212> PRT 
<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 

<222> (4)..(12) 

<220> 
<221> DISULFID 

<222> (7) ..(15) 

<220> 

<221> MOD RES 
<222> (2) 
<223> Asp or Glu 

  

<220> 

<221> MOD_RES 
<222> (3) 
<223> Asp or Glu 

<220> 
<221> MOD_RES 
<222> (4) 
<223> Dpr, Cys, Pen, Asp or Glu 

<220> 

<221> MOD_RES 
<222> (7) 

<223> Dpr, Cys, Pen, Asp or Glu 

<220> 

<221> MOD RES 
<222> (10) 
<223> Val or Pro 

<220> 
<221> MOD_RES 
<222> (11) 
<223> Ala or Aib 

<220> 
<221> MOD_RES 
<222> (12)
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<223> Dpr, Cys, Pen, Asp or Glu 

<220> 
<221> MOD RES 
<222> (14) 
<223> Gly or Ala 

<220> 
<221> MOD_RES 
<222> (15) 
<223> Dpr, Cys, Pen, Asp or Glu 

<400> 5 
Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 
1 5 10 15 

<210> 6 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

Fr' 
F. 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> Ee 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)7.(6) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<223> Dpr, Cys, Pen, Asp or Glu 

<220> 

<221> MOD RES 
<222> (14) 
<223> Gly or Ala 

<220> 

<221> MOD RES 
<222> (15) 
<223> Dpr, Cys, Pen, Asp or Glu 

<400> 5 
Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

1 5 10 15 

<210> 6 
<211> 16 

<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

© <220> 

<221> DISULFID 
<222> (4)..(12) 

<220> 

© <221> DISULFID 

<222> (7)..(15) 

<220> 

<221> MOD _RES 
<222> (1) 
<223> Any amino acid 

  

<220> 
<221> MOD_RES 
<222> (5)..(6) 

<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 

<223> Any amino acid
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<400> 6 
Xaa Glu Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 7 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 7 
Xaa Glu Asp Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

<210> 8 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 

%,
 

<400> 6 
Xaa Glu Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 7 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7) ..{(15) 

<220> 
<221> MOD_RES 
<222> (1) 
<223> Any amino acid 

  

<220> 

<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10).. (11) 
<223> Any amino acid 

  

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 7 
Xaa Glu Asp Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 8 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220>

Pg.038



<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 8 
Xaa Asp Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

<210> 9 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7) ..(15) 

<220> 
<221> MOD RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10) ..(11) 
<223> Any amino acid 

  

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (le) 
<223> Any amino acid 

  

<400> 8 
Xaa Asp Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 9 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15)
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<220> 
<221> MOD_RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)7.(6) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

CP <220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 9 
Xaa Asp Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 10 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

#1V 
<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 

<220> 
<221> MOD_RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD _RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> {10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 9 
Xaa Asp Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

    

<210> 10 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

  

<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide 

<221> DISULFID 
<222> (4)..(12) 

<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1) 
<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid
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<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 10 
Xaa Glu Glu Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 11 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 

<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 10 
Xaa Glu Glu Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 11 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

  

<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide wes 

<221> DISULFID 
<222> (4)..(12) 

<221> DISULFID 

<222> (7)..(15) 

  

<221> MOD_RES 
<222> (1) 
<223> Any amino acid 

.<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<221> MOD RES 
<222> (8) 
<223> Any amino acid 

<221> MOD_RES 
<222> (10).. (11) 

<223> Any amino acid 

<221> MOD_RES
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<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 

<222> (16)
<223> Any amino acid 

<400> 11 
Xaa Asp Glu Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 12 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16)
<223> Any amino acid 

<400> 12 
Xaa Glu Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

10 

  

<222> (13)..(14) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (16) 

<223> Any amino acid 

<400> 11 

Xaa Asp Glu Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 12 

<211> 16 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 

<222> (4)..(12) 

<220> 

<221> DISULFID 

<222> (7)..(15) 

<220> 

<221> MOD RES 

<222> (1) 

<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (8) 
<223> Any amino acid 

<220> 
<221> MOD RES 

<222> (10).. (11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (16) 

<223> Any amino acid 

<400> 12 

Xaa Glu Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

10
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<210> 13 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 13 

Xaa Asp Asp Cys Xaa Xaa Cys Xaa Gin Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

<210> 14 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

11 

<210> 13 
<211> 16 

<212> PRT 

<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 

<222> {(4)..(12) 

<220> 

<221> DISULFID 

<222> (7)..(15) 

<220> 

<221> MOD RES 

<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8) 

  

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (10) ..(11) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

  

<220> 

<221> MOD _ RES 
<222> (16) 

<223> Any amino acid 

<400> 13 

Xaa Asp Asp Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 14 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide 

11
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<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1)—
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 14 
Xaa Glu Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

<210> 15 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 
<222> (1) 

12 

<220> 

<221> DISULFID 

<222> (4)..(12) 

<220> 

<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD_RES 

<222> (1) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 

<221> MOD _ RES 
<222> (8) 

<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (10)... (11) 

  

<223> Any amino acid 

<220> 

<221> MOD _RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 14 

Xaa Glu Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

  

<210> 15 

<211> 16 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<221> DISULFID 
<222> (4)..(12) 

<221> DISULFID 

<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1) 

12
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<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (5)7.(6) 
<223> Any amino acid 

<220> 
<221> MOD_ RES 
<222> (8)—
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
FS <221> MOD_RES 
k <222> (16) 

<223> Any amino acid 

U, 

<400> 15 
R. Xaa Asp Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 

z . 1 5 10 15 

<210> 16 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> MOD RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8) 
<223> Any amino acid 

13 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (8) 

<223> Any amino acid 

<220> 
<221> MOD _RES 
<222> (10) ..(11) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (13)..(14) 

<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 15 

Xaa Asp Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 16 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

  

<221> DISULFID 

<222> (4)..(12) 

<220> . 

<221> DISULFID 
<222> (7) ..(15) 

<220> 
<221> MOD _RES 
<222> (1) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (5)..(6) 
<223> Any amino acid 

<220> 
<221> MOD RES 

<222> (8) 
<223> Any amino acid 

13
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<220> 
<221> MOD RES 
<222> (10)..(11) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Any amino acid 

<400> 16 
Xaa Glu Asp Cys Xaa Xaa Cys Xaa Gin Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 17 
<211> 14 
<212> PRT 
<213> Artificial Sequence 

RFC 

k.1

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

ass <220> 
<221> DISULFID 
<222> (2)..(10) 

<220> 

₹I <221> DISULFID 
<222> (5)..(13) 

rrso. 

<220> 
<221> MOD RES 
<222> (3)..(4) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)..(9) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (11)..(12) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (14) 
<223> Any amino acid 

<400> 17 

14 

<220> 

<221> MOD RES 
<222> (10).. (11) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (13)..(14) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (16) 
<223> Any amino acid 

<400> 16 

Xaa Glu Asp Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa 
1 5 10 15 

<210> 17 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

  

<220> 
= <221> DISULFID 

wks <222> (2)..(10) 

: <220> 
<221> DISULFID 
<222> (5)..(13) 

  

<220> 

<221> MOD_RES 
<222> (3)..(4) 
<223> Any amino acid 

<221> MOD RES 
<222> (6) 
<223> Any amino acid 

<221> MOD RES 

<222> {(8)..(9) 
<223> Any amino acid 

<221> MOD_RES 
<222> (11)..(12) 
<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (14) 
<223> Any amino acid 

<400> 17 

14

Pg.046



Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 

<210> 18 
<211> 13 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (2)..(10) 

<220> 
<221> DISULFID 
<222> (5)..(13) 

<220> 
<221> MOD RES 
<222> (3)7.(4) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (6)
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (8)..(9) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (11)..(12) 
<223> Any amino acid 

<400> 18 
Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys 
1 5 10 

<210> 19 
<211> 15 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (3)..(11) 

<220> 
<221> DISULFID 
<222> (6)..(14) 

15 

Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 

<210> 18 
<211> 13 
<212> PRT 

<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (2)..(10) 

<220> 

<221> DISULFID 
<222> (5)..(13) 

<220> 
<221> MOD RES 
<222> (3)..(4) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (6) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (8)..(9) 
<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (11)..(12) 
<223> Any amino acid 

  

<400> 18 

Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys 
1 5 10 

<210> 19 
<211> 15 

<212> PRT 
<213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<221> DISULFID 
<222> (3)..(11) 

<221> DISULFID 
<222> (6).. (14) 

15

Pg.047



<220> 
<221> MOD_RES 
<222> (1) 
<223> Any amino acid 
<220> 
<221> MOD_RES 
<222> (4)..(5) 
<223> Any amino acid 

<220> 
<221> MOD_RES 
<222> (7)—
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (9)..(10) 
<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (12)..(13) 
<223> Any amino acid 

CI <220> 
<221> MOD RES 
<222> (15)
<223> Any amino acid 

<400> 19 
Xaa Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 20 
<211> 16 

= <212> PRT 
ti) <213> Artificial Sequence 

1 
. 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (4)..(12) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<400> 20 
Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
1 5 10 15 

<210> 21 
<211> 14 
<212> PRT 
<213> Artificial Sequence 

<220> 

16 

<220> 

<221> MOD_RES 
<222> (1) 
<223> Any amino acid 
<220> 
<221> MOD_RES 
<222> (4)..(5) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (7) 
<223> Any amino acid 

<220> 

<221> MOD RES 
<222> (9)..(10) 

<223> Any amino acid 

<220> 
<221> MOD RES 
<222> (12)..(13) 
<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (15) 
<223> Any amino acid 

<400> 19 
Xaa Glu Cys Xaa ¥Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa 

1 5 10 15 

<210> 20 
<211> 16 

<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

  

<220> 

<221> DISULFID 

<222> (4)..(12) 

<220> 
<221> DISULFID 

<222> (7)..(15) 

<400> 20 
Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

1 5 10 15 

<210> 21 
<211> 14 

<212> PRT 
<213> Artificial Seguence 

<220> 

16

Pg.048



<223> Description of Artificial Sequence: Synthetic 
guanylate cyclase receptor agonist peptide 

<220> 
<221> DISULFID 
<222> (2)..(10) 

<220> 
<221> DISULFID 
<222> (5)..(13) 

<400> 21 
Glu Cys Glu Leu Cys Val Mn Val Ala Cys Thr Gly Cys Leu 
1 5 10 

<210> 22 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> DISULFID 

f4 <222> (4)..(12) 
7.4 .7 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<400> 22 
Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys Thr Gly Cys 
1 5 10 15 

<210> 23 
€ <211> 19 

o ,  <212> PRT 
<213> Escherichia coli 

<220> 
<221> DISULFID 
<222> (6)..(10) 

<220> 
<221> DISULFID 
<222> (7)..(15) 

<220> 
<221> DISULFID 
<222> (11)..(18) 

<400> 23 
Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr 

1 5 10 15 

17 

<223> Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

<220> 

<221> DISULFID 

<222> (2)..(10) 

<220> 

<221> DISULFID 

<222> (5)..(13) 

<400> 21 
Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

1 5 10 

<210> 22 
<211> 15 

<212> PRT 
<213> Homo sapiens 

<220> 

<221> DISULFID 

<222> (4)..(12) 

  

<220> 

<221> DISULFID 
<222> (7)..(15) 

<400> 22 

Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys Thr Gly Cys 

1 5 10 15 

<210> 23 
<211> 19 

<212> PRT 
<213> Escherichia coli 

<220> 

<221> DISULFID 

<222> (6)..(10) 

<220> 

<221> DISULFID 
<222> (7)..(15) 

<220> 

<221> DISULFID 
<222> (11)..(18) 

<400> 23 
Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr 

1 5 10 15 

17

Pg.049
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BEST AVAIL % E rTp0ffdattelt5r Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 2001 

CLAIMS AS FILED - PART I 
Column 1) (Column 2 

TOTAL CLAIMS "2--9" I 

FOR NUMBER FILED NUMBER EXTRA 

TOTAL CHARGEABLE CLAIMS 311- minus 20= i !-1"..

INDEPENDENT CLAIMS r2, --- minus 3 = Cl 

MULTIPLE DEPENDENT CLAIM PRESENT 

* If the difference in column 1 is less than zero, enter "0" in column 2 

CLAIMS AS AMENDED - PART II 
Column 1) (Column 2 Column 3 

I

A
M

E
N

D
M

E
N

T
 A

 
I 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total * Minus *-* 

Independent * Minus *** = 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

Column 1 Column 2) (Column 3 

I 
A

M
E

N
D

M
E

N
T

 B
 

I 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total * Minus ** 

Independent Minus *** = 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

Column 1 Column 2) (Column 3 

I 
A

M
E

N
D

M
E

N
T

 C
 

I 

CLAIMS HIGHEST 
REMAINING NUMBER 

AFTER PREVIOUSLY 
AMENDMENT PAID FOR 

PRESENT 
EXTRA 

Total Minus ** . 

Independent Minus *** 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
**If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." 
***If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3 enter "3 " 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1 

SMALL ENTITY 
TYPE CI OR SMALL ENTITY 

OTHER THAN 

RATE FEE 

BASIC FEE 370.00 

X$ 9= 

X42= 

+140= 

TOTAL 

RATE 

OR BASIC FEE 

OR X$18= 

OR X84= 

OR 

FEE 

740.00 

r c6'‘.57)

+280= 

OR TOTAL 

P&C'oz 

 J2ic 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE 
ADDI-

TIONAL 
FEE 

X$ 9= 

X42= 

+140= 

TOTAL TOTAL 
ADDIT. FEE I OR ADDIT. FEE 

RATE 
ADDI-

TIONAL 
FEE 

OR X$18= 

OR X84= 

OR +280= 

RATE 
ADDI-

TIONAL 
FEE 

X$ 9= 

X42= 

+140= 

ADDIT. FEE / 
TOTAL 

OR 
TOTAL 

ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

OR X$18= 

OR X84= 

OR +280= 

ADDI-
RATE TIONAL 

FEE 

OR X$18= 

OR X84= 

OR +280= 

RATE 
ADDI-

TIONAL 
FEE 

XS 9= 

X42= 

+140= 

ADDIT FEE I 
TOTAL 

OR 
TOTAL 

ADDIT FEE 

FORM PTO-875 (Rev 8 01) Patent and Trademark Office. U S DEPARTMENT OF COMMERCE 

BEST AVA 4, 
    

Paros Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 

Effective October 1, 2001 

CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN 
(Column 1) Column 2 TYPE [1 OR SMALL ENTITY 

TOTAL CLAIMS 27 RATE | FEE RATE | FEE 

FOR NUMBER FILED NUMBER EXTRA BASIC FEE| 370.00 |r [BASIC FEE] 740.00 

TOTAL CHARGEABLE CLAIMS 34 minus 20= | ZF X$ 9= orl xs1e- Eos 

INDEPENDENT CLAIMS J 2-minus 3 = |” aq X42= orl x84= | acter 
MULTIPLE DEPENDENT CLAIM PRESENT id 

    

  

    

    

    

  

          

        +140= or| +280= | 28C 6D 

* If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL OR TOTAL | 

CLAIMS AS AMENDED - PART II OTHER THAN 

Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

HIGHEST 
REMAINING NUMBER PRESENT ADDI- ADDI- 

AFTER PREVIOUSLY EXTRA RATE |JTIONAL RATE | TIONAL 

AMENDMENT PAID FOR FEE FEE 

          
    

    

  
  

Total Minus - X$ 9= OR X$18= 
      

Independent | « Minus kek 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 
  A

M
E
N
D
M
E
N
T
 A 

      X42= OR X84= 
  

            
+140= OR| +280=         

TOTAL 

ADDIT. FEE 

TOTAL 
ADDIT. FEE OR   
  

(Column 2) (Column 3) 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT ADDI- ADDI- 
AFTER PREVIOUSLY EXTRA RATE [TIONAL RATE | TIONAL 

AMENDMENT PAID FOR FEE FEE 

  

    

    

Total * Minus xk X$ 9= X$18= 

Independent | « Minus Hook 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

  

      

A
M
E
N
D
M
E
N
T
 

B 

      X42= X84=   

            
+140= +280= 

TOTAL TOTAL 
ADDIT. FEE ADDIT. FEE 

        
    

(Column 2) (Column 3) 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT ADDI- ADDI- 
AFTER PREVIOUSLY EXTRA RATE ]JTIONAL RATE ] TIONAL 

AMENDMENT PAID FOR FEE FEE 

  

    

  

    

Total * Minus sx X$ 9= OR | X$18= 

Independent | x Minus Hoh 

  

              A
M
E
N
D
M
E
N
T
 

C 

X42= oR| *84= 
          FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 1] 

  

+140= OR | +280= 

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3 TOTAL TOTAL 

* If the "Highest Number Previously Paid For" IN THIS SPACE ts less than 20, enter 20." App T FEE OR ADDIT FEE 
**f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3 enter "3" 

The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1 
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APPLICANT(S) 
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Page 1 of 7 

II 

RAW SEQUENCE LISTING DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

Input Set : A:\usseq1st.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

3 <110> APPLICANT: SHAILUBHAI, KUNWAR 

4 NIKIFOROVICH, GREGORY 

5 JACOB, GARY S. 

7 <120> TITLE OF INVENTION: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT 

8 OF TISSUE INFLAMMATION AND CARCINOGENESIS 

10 <130> FILE REFERENCE: 81361/284943/MAS 

C--> 12 <140> CURRENT APPLICATION NUMBER: US/10/107,814 

C--> 13 <141> CURRENT FILING DATE: 2002-03-28 

15 <160> NUMBER OF SEQ ID NOS: 23 

17 <170> SOFTWARE: PatentIn Ver. 2.1 

19 <210> SEQ ID NO: 1 ENTERED 
20 <211> LENGTH: 16 

21 <212> TYPE: PRT 

22 <213> ORGANISM: Homo sapiens 

24 <220> FEATURE: 

25 <221> NAME/KEY: DISULFID 

26 <222> LOCATION: (4)..(12) 

28 <220> FEATURE: 

29 <221> NAME/KEY: DISULFID 

30 <222> LOCATION: (7)..(15) 

32 <:400> SEQUENCE: 1 

33 Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

34 1 5 10 15 

37 <210> SEQ ID NO: 2 

38 <211> LENGTH: 16 

39 <212> TYPE: PRT 

40 <213> ORGANISM: Artificial Sequence 

42 <220> FEATURE: 

43 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

44 guanylate cyclase receptor agonist peptide 

46 <220> FEATURE: 

47 <221> NAME/KEY: DISULFID 

48 <222> LOCATION: (4)..(12) 

50 <220> FEATURE: 

51 <221> NAME/KEY: DISULFID 

52 <222> LOCATION: (7)..(15) 

54 <220> FEATURE: 

55 <221> NAME/KEY: MOD_RES 

56 <222> LOCATION: (2) 

57 <223> OTHER INFORMATION: Asp or Glu 

59 <220> FEATURE: 

60 <221> NAME/KEY: MOD_RES 

61 <222> LOCATION: (3) 

OIPE 

file://C:\CrfMutholdWsr.1107814.htm 4/11/02   

<110> 

C--> 12 <140> 

C--> 13 <141> 

= Co é Page 1 of 7 

RAW SEQUENCE LISTING DATE: 04/11/2002 
PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

Input Set : A:\usseqlst.txt / 
Output Set: N:\CRF3\04112002\J107814.raw A 

APPLICANT: SHAILUBHAI, KUNWAR [ 

NIKIFOROVICH, GREGORY 
JACOB, GARY S. 
TITLE OF INVENTION: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT 

OF TISSUE INFLAMMATION AND CARCINOGENESIS 

FILE REFERENCE: 81361/284943/MAS 

CURRENT APPLICATION NUMBER: US/10/107,814 
CURRENT FILING DATE: 2002-03-28 

NUMBER OF SEQ ID NOS: 23 
SOFTWARE: PatentIn Ver. 2.1 

SEQ ID NO: 1 ENTERED 
LENGTH: 16 
TYPE: PRT 

ORGANISM: Homo sapiens 

FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (4)..(12) 
FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (7)..(15) 
SEQUENCE: 1 

33 Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 

34 1 

37 <210> 

38 <211> 

39 <212> 

40 <213> 

42 <220> 

43 <223> 

46 <220> 

47 <221> 

48 <222> 

50 <220> 

51 <221> 

52 <222> 

[
S
C
L
C
 

IC
, 

IN
C,

 
I
E
 

S
O
 
N
O
U
 

A
A
 

N
A
N
A
 

A 
N
B
D
 

ES
 

EO
 

PD
 

to
 

DD
 

P
O
R
 ED

 
BO
 

BD
 

BD
 

BO
 

N
H
 
O
W
 R
P
O
 

V
V
 

V
Y
V
Y
V
Y
V
Y
V
 

aN
 

f=
 

A 

5 10 15 

SEQ ID NO: 2 

LENGTH: 16 

TYPE: PRT 

ORGANISM: Artificial Sequence 

FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

FEATURE: 
NAME/KEY: DISULFID 
LOCATION: (4)..(12) 
FEATURE : 
NAME/KEY: DISULFID 
LOCATION: (7)..(15) 
FEATURE : 
NAME/KEY: MOD_RES 
LOCATION: (2) 
OTHER INFORMATION: Asp or Glu 
FEATURE : 
NAME/KEY: MOD_RES 
LOCATION: (3) 

file://C\Crf3\Outhold\VsrJ107814.htm 

OIPE 

4/11/02 
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• Page 2 of 7 

\le> 

RAW SEQUENCE LISTING DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

62 <223> OTHER INFORMATION: Asp or Glu 

64 <220> FEATURE: 

65 <221> NAME/KEY: MOD_RES 

66 <222> LOCATION: (10) 

67 <223> OTHER INFORMATION: Val or Pro 

69 <220> FEATURE: 

70 <221> NAME/KEY: MOD_RES 

71 <,222> LOCATION: (11) 

72 <223> OTHER INFORMATION: Ala or Aib 

74 <220> FEATURE: 

75 <221> NAME/KEY: MOD_RES 

76 <222> LOCATION: (14) 

77 <223> OTHER INFORMATION: Gly or Ala 

79 <400> SEQUENCE: 2 

80 Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 

81 1 5 10 15 

84 <210> SEQ ID NO: 3 

85 <21.1> LENGTH: 16 

86 ,212> TYPE: PRT 

87 <213> ORGANISM: Artificial Sequence 

89 <220> FEATURE: 

90 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

91 guanylate cyclase receptor agonist peptide 

93 <220> FEATURE: 

94 <221> NAME/KEY: DISULFID 

95 <222> LOCATION: (4)..(12) 

97 <2'20> FEATURE: 

98 <221> NAME/KEY: DISULFID 

99 <222> LOCATION: (7)..(15) 

101 <220> FEATURE: 

102 <221> NAME/KEY: MOD_RES 

103 <222> LOCATION: (2) 

104 <223> OTHER INFORMATION: Asp or Glu 

106 <220> FEATURE: 

107 <221> NAME/KEY: MOD_RES 

108 <222> LOCATION: (3) 

109 <223> OTHER INFORMATION: Asp or Glu 

111 <220> FEATURE: 

112 <221> NAME/KEY: MOD_RES 

113 <222> LOCATION: (7) 

114 <223> OTHER INFORMATION: Mpt 

116 <220> FEATURE: 

117 <221> NAME/KEY: MOD_RES 

118 <222> LOCATION: (10) 

119 <223> OTHER INFORMATION: Val or Pro 

121 <220> FEATURE: 

122 <221> NAME/KEY: MOD_RES 

123 <222> LOCATION: (11) 

124 <223> OTHER INFORMATION: Ala or Aib 
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RAW SEQUENCE LISTING DATE: 

PATENT APPLICATION: US/10/107,814 TIME: 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

A 
A to
 

to
 

to
 

to
 

to
 

bo
 

te
 

t
o
o
t
 OTHER INFORMATION: Asp or Glu 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (10) 
OTHER INFORMATION: 

FEATURE: 

NAME /KEY: MOD_RES 

LOCATION: (11) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (14) 
OTHER INFORMATION: Gly or Ala 

<400> SEQUENCE: 2 
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04/11/2002 

13:29:46 

Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 

1 5 10 15 

<210> SEQ ID NO: 3 

<:11> LENGTH: 16 

<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 

guanylate cyclase receptor agonist peptide 

<220> FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (4)..(12) 
FEATURE: 

NAME /KEY: DISULFID 

LOCATION: (7)..(15) 
FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (2) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (3) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (7) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (10) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (11) 
OTHER INFORMATION: 
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RAW SEQUENCE LISTING DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

126 

127 

128 

129 

131 

132 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

<220> FEATURE: 

<221> NAME/KEY: MOD_RES 

, 222> LOCATION: (14) 

<223> OTHER INFORMATION: Gly or Ala 

-100> SEQUENCE: 3 

Asn Xaa Xaa Cys Glu Leu Xaa Val Asn Xaa Xaa Cys Thr Xaa Cys Leu 

133 1 5 10 15 

136 ,'210> SEQ ID NO: 4 

137 <211> LENGTH: 16 

138 <212> TYPE: PRT 

139 , 213> ORGANISM: Artificial Sequence 

141 , 220> FEATURE: 

142 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

113 guanylate cyclase receptor agonist peptide 

145 <220> FEATURE: 

146 <221> NAME/KEY: DISULFID 

147 LOCATION: (4). .(12) 

149 <220> FEATURE: 

150 <221> NAME/KEY: DISULFID 

151 <222> LOCATION: (7). .(15) 

153 <220> FEATURE: 

154 .2.2.1> NAME/KEY: MOD_RES 

155 <212> LOCATION: (2) 

156 .f223> OTHER INFORMATION: Asp or Glu 

158 <220> FEATURE: 

159 <221> NAME/KEY: MOD_RES 

160 22> LOCATION: (3) 

161 <223> OTHER INFORMATION: Asp or Glu 

163 <220> FEATURE: 

164 <2..!1> NAME/KEY: MOD_RES 

165 <222> LOCATION: (4) 

166 <223> OTHER INFORMATION: Cys or Pen 

168 <220> FEATURE: 

169 -.221> NAME/KEY: MOD_RES 

170 <222> LOCATION: (7) 

171 <223> OTHER INFORMATION: Cys or Pen 

173 <220> FEATURE: 

174 <221> NAME/KEY: MOD_RES 

175 <222> LOCATION: (1.0) 

176 <2'3> OTHER INFORMATION: Val or Pro 

178 <220> FEATURE: 

179 <221> NAME/KEY: MOD_RES 

180 <222> LOCATION: (11) 

181 <223> OTHER INFORMATION: Ala or Aib 

183 <220> FEATURE: 

184 <221> NAME/KEY: MOD_RES 

185 <222> LOCATION: (12) 

186 <223> OTHER INFORMATION: Cys or Pen 

188 <220> FEATURE: 
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Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

FEATURE: 
NAME/KEY: MOD_RES 
LOCATION: (14) 
OTHER INFORMATION: Gly or Ala 
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1 5 10 15 

<210> SEQ ID NO: 4 

«211> LENGTH: 16 

<212> TYPE: PRT 

ORGANISM: Artificial Sequence 

FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (4)..(12) 
FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (7)..(15) 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (2) 

OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (3) 

OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (4) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (7) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (10) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 
LOCATION: (11) 
OTHER INFORMATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (12) 

OTHER INFORMATION: 

FEATURE: 
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RAW SEQUENCE LISTING DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

189 <221> NAME/KEY: MOD_RES 

190 <222> LOCATION: (14) 

191 <223> OTHER INFORMATION: Gly or Ala 

193 <220> FEATURE: 

194 <221> NAME/KEY: MOD_RES 

195 <222> LOCATION: (15) 

196 <223> OTHER INFORMATION: Cys or Pen 

198 <400> SEQUENCE: 4 

199 Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

200 1 5 10 15 

203 <210> SEQ II) NO: 5 

204 <211> LENGTH: 16 

205 <212> TYPE: PRT 

206 <213> ORGANISM: Artificial Sequence 

208 <220> FEATURE: 

209 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

210 guanylate cyclase receptor agonist peptide 

212 <220> FEATURE: 

213 <221> NAME/KEY: DISULFID 

214 ,222> LOCATION: (4). .(12) 

216 ,220> FEATURE: 

217 <221> NAME/KEY: DISULFID 

218 <222> LOCATION: (7)..(15) 

220 <220> FEATURE: 

221 <221> NAME/KEY: MOD_RES 

222 <222> LOCATION: (2) 

223 <223> OTHER INFORMATION: Asp or Glu 

225 <220> FEATURE: 

226 <221> NAME/KEY: MOD_RES 

227 <222> LOCATION: (3) 

228 <223> OTHER INFORMATION: Asp or Glu 

230 <220> FEATURE: 

231 <221> NAME/KEY: MOD_RES 

232 <222> LOCATION: (4) 

233 <223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

235 <220> FEATURE: 

236 <221> NAME/KEY: MOD_RES 

237 <222> LOCATION: (7) 

238 <223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

240 <220> FEATURE: 

241 <221> NAME/KEY: MOD_RES 

242 <222> LOCATION: (10) 

243 <223> OTHER INFORMATION: Val or Pro 

J45 <220> FEATURE: 

246 <221> NAME/KEY: MOD_RES 

247 <222> LOCATION: (11) 

248 <223> OTHER INFORMATION: Ala or Aib 

250 <220> FEATURE: 

251 <221> NAME/KEY: MOD_RES 
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RAW SEQUENCE LISTING 

PATENT APPLICATION: 

Input Set 

Output Set: 

NAME/KEY: MOD_RES 
LOCATION: (14) A
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FEATURE: 
NAME/KEY: MOD_RES 
LOCATION: (15) A
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SEQUENCE: 4 

Asn Xaa Xaa Xaa Glu Leu 

1 5 

<210> SEQ ID NO: 5 

<211> LENGTH: 1¢ 

<212> TYPE: PRT 

OTHER INFORMATION: 

OTHER INFORMATION: 

’ ® 
DATE: 04/11/2002 

US/10/107,814 TIME: 13:29:46 

A:\usseqlst.txt 

N:\CRF3\04112002\J107814.raw 

Gly or Ala 

Cys or Pen 

Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

10 15 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE: 

<223> OTHER INFORMATION 

guanylate cyclase 

FEATURE: 

NAME/KEY : 
LOCATION: 

FEATURE: 

NAME/KEY : 

LOCATION: 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (2) 
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FEATURE: 
NAME/KEY: MOD_RES 
LOCATION: (3) 
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FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (4) 

Vv
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FEATURE: 
NAME/KEY: MOD_RES 

LOCATION: (7) 

A 

FEATURE: 
NAME/KEY: MOD_RES 
LOCATION: (10) 
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FEATURE: 
NAME/KEY: MOD_RES 
LOCATION: (11) 
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FEATURE: 

NAME/KEY: MOD_RES bo
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DISULFID 
(4)..(12) 

DISULFID 
(7)..(15) 

OTHER INFORMATION: 

OTHER INFORMATION: 

OTHER INFORMATION: 

OTHER INFORMATION: 

OTHER INFORMATION: 

OTHER INFORMATION: 

Description of Artificial Sequence: Synthetic 

receptor agonist peptide 

Asp or Glu 

Asp or Glu 

Dpr, Cys, Pen, Asp or Glu 

Dpr, Cys, Pen, Asp or Glu 

Val or Pro 

Ala or Aib 
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RAW SEQUENCE LISTING DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

QC6\I(L>

252 <2-2> LOCATION: (12) 

253 <223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

255 <220> FEATURE: 

256 <221> NAME/KEY: MOD_RES 

257 <222> LOCATION: (14) 

258 <223> OTHER INFORMATION: Gly or Ala 

260 <220> FEATURE: 

261 <221> NAME/KEY: MOD_RES 

262 <222> LOCATION: (15) 

263 <223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

265 ,.400> SEQUENCE: 5 

266 Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

267 L 5 10 15 

270 --2,Ln> SEQ ID NO: 6 
271 -211> LENGTH: 16 

272 <212> TYPE: PRT 

273 -.213> ORGANISM: Artificial Sequence 

275 <220> FEATURE: 

276 - -2.:3> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

277 guanylate cyclase receptor agonist peptide 

279 <220> FEATURE: 

280 <221> NAME/KEY: DISULFID 

281 <222, LOCATION: (4). .(12) 

283 -220> FEATURE: 

284 <221> NAME/KEY: DISULFID 

285 <222> LOCATION: (7)..(15) 

287 <220> FEATURE: 

288 -221> NAME/KEY: MOD_RES 

289 <222> LOCATION: (1) 

290 <223> OTHER INFORMATION: Any amino acid 

292 <220> FEATURE: 

293 <221> NAME/KEY: MOD_RES 

294 <222> LOCATION: (5)..(6) 

295 <-23., OTHER INFORMATION: Any amino acid 

297 <'20> FEATURE: 

298 -.221> NAME/KEY: MOD_RES 

299 ,.222? LOCATION: (8) 

300 ,- 223> OTHER INFORMATION: Any amino acid 

302 ,2'0> FEATURE: 

303 <221> NAME/KEY: MOD_RES 

304 222> LOCATION: (10). .(11) 

305 <223> OTHER INFORMATION: Any amino acid 

307 ,220> FEATURE: 

308 -22l> NAME/KEY: MOD_RES 

309 LOCATION: (13)..(14) 

310 3> OTHER INFORMATION: Any amino acid 

312 <220> FEATURE: 

313 <221> NAME/KEY: MOD_RES 

314 <222> LOCATION: (16) 
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LOCATION: (12) 

OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (14) 

OTHER INFORMATION: Gly or Ala 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (15) 
OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu 

SEQUENCE: 5 

Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu 

1 5 10 15 

<210> SEQ ID NO: 6 

<211> LENGTH: 16 

~212> TYPE: PRT 

<.213> ORGANISM: Artificial Sequence 

~220> FEATURE: 

-:223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

guanylate cyclase receptor agonist peptide 

FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (4)..(12) 
FEATURE: 

NAME/KEY: DISULFID 

LOCATION: (7)..(15) 
FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (1) 

OTHER INFORMATION: Any 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (5)..(6) 
OTHER INFORMATION: Any amino 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (8) 
OTHER INFORMATION: Any amino 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (10)..(11) 
OTHER INFORMATION: Any amino 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (13)..(14) 

OTHER INFORMATION: Any amino 

FEATURE: 

NAME/KEY: MOD_RES 

LOCATION: (16) 
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L:13 

L:80 

L:132 

L:1Y9 

L:266 

L:318 

L:370 

L:122 

L:474 

L:578 

L:630 

L:682 

L:734 

L:786 

L:838 

L:885 

L:9:26 

L:950 

L:976 

VERIFICATION SUMMARY DATE: 04/11/2002 

PATENT APPLICATION: US/10/107,814 TIME: 13:29:47 

Input Set : A:\usseqlst.txt 

Output Set: N:\CRF3\04112002\J107814.raw 

M:270 C: Current Application Number differs, Replaced Application Number 

M:271 C: Current Filing Date differs, Replaced Current Filing Date 

M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:2 

M:341 "Xaa" used, for SEQ ID#:3 

M:311 "Xaa" used, for SEQ ID#:4 

M: 341 

M: 341 

M:341 

M:311 

M: 341 

M:341 

M:311 

M:341 

M:341 

M:341 

M:341 

M: 341 

M:341 

M:341 

M:283 

M:341 

W: 

W: 

W: 

w 

w 
W: 

W: 

W: 

(46) "n" or 

(16) "n" or 

(46) "n" or "Xaa" used, for SEQ ID#:5 

(46) "n" or "Xaa" used, for SEQ ID#:6 

(46) "n" or "Xaa" used, for SEQ ID#:7 

(46) "n" or "Xaa" used, for SEQ ID#:8 

(46) "n" or "Xaa" used, for SEQ ID#:9 

(46) "n" or "Xaa" used, for SEQ ID#:10 

(46) "n" or "Xaa" used, for SEQ ID#:11 

(46) "n" or "Xaa" used, for SEQ ID#:12 

(46) "n" or "Xaa" used, for SEQ ID#:13 

(46) "n" or "Xaa" used, for SEQ ID#:14 

(46) "n" or "Xaa" used, for SEQ ID#:15 

(46) "n" or "Xaa" used, for SEQ ID#:16 

(46) "n" or "Xaa" used, for SEQ ID#:17 

46) "n" or "Xaa" used, for SEQ ID#:18 

Missing Blank Line separator, <.220> field identifier 

(46) "n" or "Xaa" used, for SEQ ID#:19 
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VERIFICATION SUMMARY DATE: 04/11/2002 
PATENT APPLICATION: US/10/107,814 TIME: 13:29:47 

Input Set : A:\usseqlst.txt 
Output Set: N:\CRF3\04112002\J107814.raw 

2 M:270 C: Current Application Number differs, Replaced Application Number 
2:13 M:271 C: Current Filing Date differs, Replaced Current Filing Date 
180 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:2 
2132 M:341 W: (46) "n" "Xaa" used, for SEQ ID#: 
11499 M:3411 (46) " 

26h M: 341 (46) " 
1318 M:341 (46) " 

1370 M:341 (46) " 

n 

n" "Xaa" used, for SEQ ID#: 
n" "Xaa" used, for SEQ ID#: 
n "Xaa" used, for SEQ ID#: 
n "Xaa" used, for SEQ ID#: 

$3411 (46) "n "Xaa" used, for SEQ ID#: 
1341 (46) "n "Xaa" used, for SEQ ID#: 
1341 (46) "n "Xaa" used, for SEQ ID#: 

n 

n 

n 

n 

n 

n 

n 

122 

1474 

$3.06 

1578 

1630 

1682 

1734 

1786 

: 838 

1885 

92h 

: 950 

: 976 

1311 (46) " "Xaa" used, for SEQ ID#: 
1341 (46) "Xaa" used, for SEQ ID#: 
1341 (46) " "Xaa" used, for SEQ ID#: 
1341 (46) " "Xaa" used, for SEQ ID#: 
1341 (46) "Xaa" used, for SEQ ID#: 
0341 (46) " "Xaa" used, for SEQ ID#: 
1341 (46) "n" "Xaa" used, for SEQ ID#: 
1341 (46) "n" or "Xaa" used, for SEQ ID#: 
1283 Missing Blank Line separator, <220> field identifier 
1341 (46) "n" or "Xaa" used, for SEQ ID#:19 {r

u 
oe

 
EN

 
GN

 
e
e
 
e
t
 

e
e
 

a
 

e
e
 

T
R
I
E
R
 

R
I
E
Z
R
Z
I
R
Z
R
I
Z
E
R
 

T
L
D
 
R
I
T
T
E
R
 

  file://C:\Crt3\Outhold\VsrJ107814.htm 4/11/02    Pg.057



• • Page 1 of 2 

UNITED STATES PATENT AND TRADEMARK OFFICE 
COMMISSIONER FOR PATENTS 

UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D.C. 20231 

www.uspt0.gov 

APPLICATION NUMBER FILING/RECEIPT DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

10/107,814 

00909 
PILLSBURY WINTHROP, LLP 
P.O. BOX 10500 
MCLEAN, VA 22102 

03/28/2002 Kunwar Shailubhai P 284943 

CONFIRMATION NO. 9117 

FORMALITIES LETTER 

1111111111011 1111011101111111 11111111111111111 H1111111111 
*OC000000008017091* 

Date Mailed: 05/03/2002 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the 
above Application Number and Filing Date, is required. 

• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(1) of 
$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

Items Required To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• Additional claim fees of $1288 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2158 for a Large Entity 

• $740 Statutory basic filing fee.   
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COMMISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

WASHINGTON, D.C. 2023! 

www, uspto.gov 

  

I APPLICATION NUMBER FILING/RECEIPT DATE | FIRST NAMED APPLICANT 1 ATTORNEY DOCKET NUMBER | 
  

10/107,814 03/28/2002 

00909 
PILLSBURY WINTHROP, LLP 
P.O. BOX 10500 
MCLEAN, VA 22102 

Kunwar Shailubhai P 284943 

CONFIRMATION NO. 9117 

FORMALITIES LETTER 

JANE 0 EO 
*OC000000008017091* 

Date Mailed: 05/03/2002 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

e The statutory basic filing fee is missing. 

Applicant must submit $ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the 

above Application Number and Filing Date, is required. 

To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(1) of 

$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

items Required To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 

further processing delays. 

eo Additional claim fees of $1288 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 

are due. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2158 for a Large Entity 

¢ $740 Statutory basic filing fee.    Pg.058
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• $130 Late oath or declaration Surcharge. 
• Total additional claim fee(s) for this application is $1288 

■ $252 for 14 total claims over 20. 
■ $756 for 9 independent claims over 3. 
■ $280for multiple dependent claim surcharge. 

A copy of this notice MUST be returned with the reply. 

Customer Service Center 
Initial Patent Examination Division (703) 308-1202 

PART 3 - OFFICE COPY 

  

  

¢ $130 Late oath or declaration Surcharge. 

« Total additional claim fee(s) for this application is $1288 

mn $252 for 14 total claims over 20. 

nm $756 for 9 independent claims over 3. 

m $280for multiple dependent claim surcharge. 

Page 2 of 2 

  

A copy of this notice MUST be returned with the reply. 

Ve 
Customer Service Center 

Initial Patent Examination Division (703) 308-1202 
PART 3 - OFFICE COPY 
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I

p L., 
UNIT TES NT AND TRADEMARK OFFICE 

AU6 0 1 2002 

COMMISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

WAS,NGTON, D.C. 2O2.3i 
www.uspto gov 

APPLICATION NUMIINR I
‘`1 10/107,814 , A 03/28/2002 

00909 
PILLSBURY WINTHROP, LLP 
P.O. BOX 10500 
MCLEAN, VA 22102 

C1RECEIPT DATE 

F_:1t,c A 

Vi F 1V1 d3E. o LM 

4 FC:104 eu.5v Ch 
05 = C:105 130.00 CH 

NOTICE TO FILE Mi§gir46 PARTit°0FAONPROVISIONAL APPLICATION 
„ _ 

FIRST NAMED APPLICANT 

Kunwar Shailubhai 

ATTORNEY DOCKET NUMBER I 

P 284943 

CONFIRMATION NO. 9117 

FORM

IIIIIIII-i rlIgIllilli1111111111111111111111111E111 -oco,0000008017091* 

FILED UNDER 37 CFR 1.53(b) 

Date Mailed: 05/03/2002 

Filing Date Granted 
Adjusteent date: 08/12/2002 YGIZAW 
08702/2002 14MARZI1 00000082 033975 10107814 

Items Required To Avoid Abanddliniettle9 130.00 CR 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the 
above Application Number and Filing Date, is required. 

• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(1) of 
$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

Items Required To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• Additional claim fees of $1288 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2158 for a Large Entity 

• $740 Statutory basic filing fee. 
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COMMISSIONER FOR PATENTS 

UNITED STATES PATENT AND TRADEMARK OFFICE », 

0 WASHINGTON, D.C. 2023I AUG 6 1 2002 5 
www.uspto.gov 

  

| G/RECEIPT DATE FIRST NAMED APPLICANT | ArtorNEY DOCKET NUMBER | 

03/28/2002 Kunwar Shailubhai P 284943 
  

CONFIRMATION NO. 9117 

00909 FORMALITIES LETTER 

Sox 10800 | TOP. LLP AL EA 
MCLEAN, VA 22102 

_ 70€000000008017091* 

Cn Date Mailed: 05/03/2002 
: 0.00 Ch 
i" “: 105 130.00 CH 

NOTICE TO FILE MISES PARTS'GENONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 
Ad justaent date: 08/12/2002 YGIZAN 
08/02/2002 HMARZI{ 00000082 

Items Required To Avoid Abanddiénhsi89 130.00 CR 033975 10107814 
135% 

An application number and filing date have been accorded to this application. The item(s) indicated below, 

however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

o The statutory basic filing fee is missing. 
Applicant must submit $ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 

CFR 1.27). 

The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the 

above Application Number and Filing Date, is required. 

To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(l) of 

$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

items Required To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 

further processing delays. 

e Additional claim fees of $1288 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 

are due. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2158 for a Large Entity 

o $740 Statutory basic filing fee.   
 

Pg.060
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• $130 Late oath or declaration Surcharge. 
• Total additional claim fee(s) for this application is $1288 

• $252 for 14 total claims over 20. 
• $756 for 9 independent claims over 3. 
• $280for multiple dependent claim surcharge. 

A copy of this notice MUST be returned with the reply. 

Customer Service Center 
Initial Patent Examination Division (703) 308-1202 

PART 2 - COPY TO BE RETURNED WITH RESPONSE 

  

  

e $130 Late oath or declaration Surcharge. 

« Total additional claim fee(s) for this application is $1288 

s $252 for 14 total claims over 20. 
= $756 for 9 independent claims over 3. 

= $280for multiple dependent claim surcharge. 

Page 2 of 2 

  

A copy of this notice MUST be returned with the reply. 

f re 

bgt 
Customer Service Center 

Initial Patent Examination Division (703) 308-1202 
PART 2 - COPY TO BE RETURNED WITH RESPONSE 
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IN THE UNITED 

P FILING 

For 
AU6 0 1 2002 

yf
e4,/, 

STATES PATENT AND TRADEMARK 

COMPLETION UNDER RULE 
( NOT PCT Applications) 

Pagel of 2 

OFFICE 

53(f) 

PATENT Design, Provisional, or Utility Applications 
APPLICATJON 

COMPLETION Under 
Rule 53(f) MPQ

In re PATE ATION of 

107,814 Atty.Dkt. P 

Attn: Applicatidn Division 

0284943 
Inventor(s): Shailubhai et al. 
Appin. No.: 10 

I Series Code Serial No. 4 M# 
I 

Client Ref 
Filed: March 28, 2002 
Title: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation and Carcinogenesis 

Hon. Commisioner of Patents Date: August 1, 2002 
Washington,DC 20231 

Sir: 
The following completes the filing under Rule 53(f) of the above-identified patent application: 

1. Notice to File Missing Parts E copy attached 0 not yet received 

2. El Signed Declaration attached. E Original E Facsimile/Copy 

(Always "X" box 2 if filling signed Declaration and 

"X" box 2A only if top box of the Declaration is X'd and file application copy, or 

"X" box 2B only if none of the top three boxes of the Declaration is X'd.) 

2A. ❑ Attached: Original signed Declaration with attached specification (including claim(s)) which is a copy of 
specification and claim(s) originally filed to secure the above filing date. 

2B. El The original application as filed in the PTO on the above filing date is the application which each 
inventor executed by signing the attached Rule 63 Declaration. 

3. 0 Specification originally filed in non-English language; hence verified translation attached of: 
a. 0 Abstract 
b. #  pages of Specification(only spec. & claims) 
c. ❑ Drawing(s) 

No of Sheets 

❑ Fig(S). 

4. 0 Letter filing formal drawing attached 

5. E Attached is an assignment and cover sheet. Please return the recorded assignment to the undersigned. 

6. DOMESTIC/INTERNATIONAL priority is claimed under 35 USC 119(e)/120/365(c) based on the following 
rovisional, non rovisional and/or PCT international a lication(s): 

Application No. Filing Date Application No. Filing Date 
(1) 60/279,438 29 March 2001 (2) 60/279,437 29 March 2001 

(3) 60/300,850 27 June 2001 (4) 60/303,806 10 July 2001 

(5) 60/307,358 25 July 2001 (6) 60/348,646 
_ 

17 January 2002 

7. FOREIGN priority is claimed under 35 USC 119(a)-(d)/365(b) based on filing in 
8. 

Application No. Filing Date Application No. Filing Date 

(1) (2) 

(3) (4) 
_ 
- 

(5) (6) 

08/12/2002 YGIZAM 00000008 033975 10107814 
01 FC:115 110.00 CH 

PAT-106 5/02 

— ~~ 
. / fa PE 

[ ‘ id 

Page 1 of 2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

aN PEL FILING COMPLETION UNDER RULE 53(f) 
© 

( NOT PCT Applications) 

AGE 01 7002 
For Design, Provisional, or Utility Applications PATENT 

APPLICATION 
  

(3 

& COMPLETION Under 
X Rule 53(f)       

In re PATE Attn: Application Division 
Inventor(s): Shailubhai et al. 
Appin. No.: 10 | 

  

107,814 Atty. Dkt. P 0284943 | 
    

Series Code © | Serial No. © M# | Client Ref 

March 28, 2002 
Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation and Carcinogenesis 

Filed: 

Title: 

Date: August 1, 2002 Hon. Commisioner of Patents 

Washington,DC 20231 

Sir: 
The following completes the filing under Rule 53(f) of the above-identified patent application; 

Notice to File Missing Parts [-] copy attached [J not yet received 

Signed Declaration attached. [-] Original [] Facsimile/Copy 

(Always “X" box 2 if filling signed Declaration and 

“X" box 2A only if top box of the Declaration is X'd and file application copy, or 

“X" box 2B only if none of the top three boxes of the Declaration is X'd.) 

2A. [] Attached: Original signed Declaration with attached specification (including claim(s)) which is a copy of 

specification and claim(s) originally filed to secure the above filing date. 

2B. [] The original application as filed in the PTO on the above filing date is the application which each 

inventor executed by signing the attached Rule 63 Declaration. 

[] Specification originally filed in non-English language; hence verified translation attached of: 
a [] Abstract 
b. (# pages of Specification(only spec. & claims) 

Cc. [] Drawing(s) 

LU] Fig(s). 

  

No of Sheets 

  

[] Letter filing formal drawing attached. 

Attached is an assignment and cover sheet. Please return the recorded assignment to the undersigned. 
  

DOMESTIC/INTERNATIONAL priority 1s claimed under 35 USC 119(e)/120/365(c) based on the following 
provisional, nonprovisional and/or PCT international application(s): 
  

  

Application No. Filing Date Application No. Filing Date 
  

(1) 60/279,438 29 March 2001 (2) 60/279,437 29 March 2001 
  

(3) 60/300,850 27 June 2001 (4) 60/303,806 10 July 2001 
            (5) 60/307,358 25 July 2001 (6) 60/348,646 17 January 2002 
  

FOREIGN priority is claimed under 35 USC 119(a)-(d)/365(b) based on filing in 
  

  

Application No. Filing Date Application No. Filing Date 

(1) (2) 
  

  

  
(3) (4) 
  

(5)       (6)       

08/12/2002 YGIZAW 00000008 033975 

01 FC:115 110.00 CH 

10107814 
PAT-106 5/02 

y 
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Completion Under Rule 53(f) 

9 (No.) Certified copy (copies): 0 attached; 0 previously filed (date) 
in U.S. Application No. filed on 

10. Small Entity Status • El is Not claimed El is claimed (file PAT-256 if this is the first claim of 
Small Entity Status) 

11. 11] Attached: Information Disclosure Statement with PTO 1449 and references 

12. El Please see the attached Preliminary Amendment which reduces the number of claims for purposes of 
reducing the initial filing fee. 

THE FOLLOWING FILING FEE IS BASED ON CLAIMS AS FILED LESS ANY 
CHANGED BY PRELIMINARY AMENDMENT PER ITEM 12 ABOVE 

Large/Small 
Entity 

Fee 
Code 

13 Basic Filing Fee Design Application 
Not Desi n Application 

$330/$165 
$740/$370 +740 

106/26 

101/201 

14 Total Effective Claims 34 minus 20 = 14 x $18/$9 +252 103/203 

15 Independent Claims 12 minus 3 = 9 x $84/$42 +756 102/202 

16 If any proper multiple dependent claim (ignore improper) is present, $280/$140 +280 104/204 

(Leave this line blank if this is a reissue application) 
17 Surcharge for filing Declaration/filing fee late _ $130/$65 +130 105/205 

18 FILING FEE = $2158 
19 Original due date: July 3, 2002 
20. Petition is hereby made to extend the original due date to (1 mo) $110/$55 = 

$400/$200 = 
$920/$460 = 
$1,440/$720 = 

+110 115/215 
116/216 
117/217 

118/218 

cover the date this response is filed for which the requisite fee (2mos) 
is attached (3mos) 

(4mos) 
21 If "non-English" box 3 is X'd, add Rule 17(k) processing fee .  $130 +0 139 

22 If "assignment" box 5 is X'd, add recording fee  $40 +40 581 

23. Petition Fee for $130 +0 

24 TOTAL FEE = A $2308 

CHARGE Deposit Account No. 03-3975 
Our Order No. 081361 0284943 

PLEASE CHARGE 
DEPOSIT ACCOUNT 

C# M# 

CHARGE STATEMENT: The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient 
feels) filed, or asserted to be filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required 
under Rules 16-18 (missing or insufficiencies only) now or hereafter relative to this application and the resulting Official document under Rule 20, or 
credit any overpayment, to our Account/Order Nos. shown in the heading hereof for which purpose a duplicate copy of this sheet is attached. 
This CHARGE STATEMENT does not authorize charge of the issue fee until/unless an issue fee transmittal form is filed. 

Pillsbury Winthrop LLP 
Intellectual Property Group 

P.O. Box 10500 By Atty: Richard A. Steinber Reg. No. 26,588 
McLean, VA 22102 

Tel (703) 905-2000 Sig: /6 -aL40 Fax: (703) 905-2500 
Tel: (703) 905-2039 

Atty/Sec. RAS/kmh 
NOTE: File in duplicate with PTO receipt (PAT-103A) and attachments 

PAT 106 5/02 

& Page 2 of 2 

Completion Under Rule 53(f) 

(No.) Certified copy (copies): [] attached; [] previously filed (date) 
  

in U.S. Application No. filed on 
    

[1 is claimed (file PAT-256 if this is the first claim of 

Small Entity Status) 
Information Disclosure Statement with PTO 1449 and references 

Small Entity Status = is Not claimed 

Attached: 

[] Please see the attached Preliminary Amendment which reduces the number of claims for purposes of 
reducing the initial filing fee. 

THE FOLLOWING FILING FEE IS BASED ON CLAIMS AS FILED LESS ANY 
CHANGED BY PRELIMINARY AMENDMENT PER ITEM 12 ABOVE 
  

  

    

    

Large/Small Fee 
Entity Code             

  

$330/$165 106/26 

$740/$370 101/201 

x $18/3$9 103/203 

x $84/$42 102/202 

$280/$140 104/204 

Design Application 

Not Design Application 

14. Total Effective Claims minus 20 = 14 

15 Independent Claims minus 3 = 9 

16 If any proper multiple dependent claim (ignore improper) is present, 
(Leave this line blank if this is a reissue application) 

17 Surcharge for filing Declaration/filing fee late 

13 Basic Filing Fee 

  

  

      
  

  

$130/$65 105/205 
  

18 FILING FEE = 
  

19 Original due date: July 3, 2002 
  

20. Petition is hereby made to extend the original due date to 
cover the date this response is filed for which the requisite fee 

is attached 

$110/$55 = 
$400/$200 = 
$920/$460 = 
$1,440/$720 = 

115/215 

116/216 

117/217 

118/218 
  

21 If “non-English” box 3 is X'd, add Rule 17(k) processing fee $130 +0 139 
    

  

$40 +40 581 
$130 +0 

22 If “assignment” box 5 is X’d, add recording fee 

23. Petition Fee for 
        
  

  
  

24 TOTAL FEE = || $2308 
  

PLEASE CHARGE 
DEPOSIT ACCOUNT     CHARGE Deposit Account No. 03-3975       

| 0284943 
c# M# 

CHARGE STATEMENT: The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient 
fee(s) filed, or asserted to be filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required 
under Rules 16-18 (missing or insufficiencies only) now or hereafter relative to this application and the resulting Official document under Rule 20, or 

credit any overpayment, to our Account/Order Nos. shown in the heading hereof for which purpose a duplicate copy of this sheet is attached. 
This CHARGE STATEMENT does not authorize charge of the issue fee until/uniess an issue fee transmittal form is filed. 

Our Order No. 081361 
  

  

  

  

Pillsbury Winthrop LLP 
Intellectual Property Group 

P.O. Box 10500 By Atty: Richard A. Steinberg Reg. No. 26,588 
    

McLean, VA 22102 

Tel (703) 905-2000 Sig: | / Fax: (703) 905-2500 
Tel: (703) 905-2039 

  

Atty/Sec. RAS/kmh 
NOTE: File in duplicate with PTO receipt (PAT-103A) and attachments 

PAT 106 5/02  Pg.063



. . 
FOA UTILITY/DESIGN * RULE 63 (37 C.Fik.63) PW 

PC'. CIP/ T NATIONAL/PLAN O q 1 TOD ARATION AND POW F ATTORNEY FORM 
ORIGIN&L/SUBSTITUTE/SUPPLEME AL CZ. it FOR PATENT APPLICATION 

DECLARATIONS % IN THE Ut  ED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare tha i iitteit4• st office address and citizenship are as stated below next to my name, and I 
believe I am the original, first and sole inventor (if on e is listed below) or an original , first and joint inventor Of plural names are listed 
below) of the subject matter which is claimed and for which a patent is sought on the INVENTION ENTITLED Guanylate Cyclase Receptor 
Agonists for the Treatment of Tissue Inflammation and Carcinogenesis 

the specification of which (CHECK  applicable BOX(ES) ) 
X A. E is attached hereto. 

BOX(ES) 4. B. E was filed on March 28, 2002  as U.S. Application No.  10/107,814

4 C. E was filed as PCT International Application No PCT/   on  

and (if applicable to U.S. or PCT application) was amended on  
I nereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment referred to 

aoove I acknowledge the duty to disclose all information known to me to be material to patentability as defined in 37 C F.R. 1.56. Except as noted below, I hereby claim 

foreign priority benefits under 35 U S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, or 365(a) of any PCT International 
Application which designated at least one other country than the United States, listed below and have also identified below any foreign application for patent or inventor's 

certificate, or PCT International Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1) before that of 

the application on which priority is claimed, or (2) if no priority claimed, before the filing date of this application: 

PRIOR FOREIGN APPLICATION(S) Date first Laid- Date Patented 
Number Country Day/MONTH/Year Filed open or Published or Granted Priority NOT Claimed 

If more prior foreign applications, X box at bottom and continue on attached page. 
Except as noted below, I hereby claim domestic priority benefit under 35 U S C 119(e) or 120 and/or 365(c) of the indicated United States applications listed below and 

PCT international applications listed above or below and, if this is a continuation-in-part (CIP ) application, insofar as the subject matter disclosed and claimed in this 

application is in addition to that disclosed in such prior applications, I acknowledge the duty to disclose all information known to me to be material to patentability as 

defined in 37 C F.R. 1.56 which became available between the filing date of each such prior application and the national or PCT international filing date of this 

application' 

PRIOR U.S. PROVISIONAL, NONPROVISIONAL AND/OR PCT APPLICATION(S) Status Priority NOT Claimed 
Application No. (series code/serial no.) Day/MONTH/Year Filed pending, abandoned, patented 
60/279,438 29/03/2001 
60/279,437 29/03/2001 
60/300,850 27/6/2001 
60/303,806 10/7/2001 
60/307,358 25/7/2001 
60/348,646 17/1/2002 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true, and 

further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code and that such willful false statements may Jeopardize the validity of the application or any patent issued thereon. 

And I hereby appoint Pillsbury Winthrop LLP, Intellectual Property Group, telephone number (703) 905-2000 (to whom all communications are to be directed), and 

persons of that firm who are associated with USPTO Customer No. 909 (see below label) individually and collectively my attorneys to prosecute this application and to 

transact all business in the Patent and Trademark Office connected therewith and with the resulting patent, and I hereby authorize them to delete from that Customer No. 

names of persons no longer with their firm, to add new persons of their Firm to that Customer No , and to act and rely on instructions from and communicate directly with 

the person'assignee/attorney/firm/ organization who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full 

disciosure to be represented unless/until I instruct the above Firm and/or an attorney o that Firm in writing to the contrary. 

USE ONLY FOR 
PILLSBURY WINTHROP / 

(1) !NVENTOR'S SIGNATURE: \./ 

uiuiuummimsuii 
009,09 

Date: 

Name Kunwar SHAILUBHAI 

First Middle Initial Family Name 

Residence I Blue Bell I PA I USA 

City State/Foreign Country Country of Citizenship 

Mailing Address 600 Wick Lane, Blue Bell, PA, USA 

(include Zip Code) 19422 N 1 - - 

2) INVENTOR'S SIGNATURE: Date: G iq OZ. 

Name Gregory \------- NIKIFOROVICH 

First Middle Initial Family Name 

Residence I St. Louis I MO USA 

City State/Foreign Country Country of Citizenship 

Mailing Address 751 Aramis Drive, St. Louis, MO, USA 

(include Zip Code) 63141 

FOR ADDITIONAL INVENTORS see attached page. 

E See additional foreign priorities on attached page (incorporated herein by reference). 

Atty. Dkt. No.  P284943

30286406_1 DOC PAT-116CN 2102 

FOR UTILITY/DESIGN ® RULE 63 (37 C.F .63) 
i CIP/FCT NATIONAL/PLAN RATION AND POW F ATTORNEY 
ORIGINAL/SUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION 

DECLARATIONS b, JNIFED STATES PATENT AND TRADEMARK OFFICE 
As a below named inventor. | hereby declare tha 2% ¢ drm 

believe | am the original, first and sole inventor (if only e is listed below) or an original, first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and for which a patent is sought on the INVENTION ENTITLED _ Guanylate Cyclase Receptor 
Agonists for the Treatment of Tissue Inflammation and Carcinogenesis 

  

  

the specification of which (CHECK applicable BOX(ES) ) 

X A. [J is attached hereto 
BOX(ES) 2 B.[X was filed on March 28, 2002 as U.S. Application No. 10/107,814 

    

> = C.[] was filed as PCT International Application No PCT/ / on 
  

and (if applicable to U.S. or PCT application) was amended on 
    

| nereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment referred to 
apove | acknowledge the duty to disclose all information known to me to be material to patentability as defined in 37 C.F.R. 1.56. Except as noted below, | hereby claim 
foreign priority benefits under 35 U.S.C. 118(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, or 365(a) of any PCT international 
Application which designated at least one other country than the United States, listed below and have also identified below any foreign application for patent or inventor's 
certificate. or PCT International Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1) before that of 

the application on which priority Is claimed, or (2) if no priority claimed, before the filing date of this application 

PRIOR FOREIGN APPLICATION(S) Date first Laid- Date Patented 
Number Country Day/MONTH/Year Filed open or Published or Granted Priority NOT Claimed 
  

    

If more prior foreign applications, X box at bottom and continue on attached page. 
Except as noted below, | hereby claim domestic priority benefit under 35 U.S.C. 119(e) or 120 and/or 365(c) of the indicated United States applications listed below and 
PCT international applications listed above or below and, if this 1s a continuation-in-part (CIP ) application, insofar as the subject matter disclosed and claimed in this 
application is in addition to that disclosed in such prior applications. | acknowledge the duty to disclose all information known to me to be material to patentability as 
defined in 37 C F.R. 1.56 which became available between the filing date of each such prior application and the national or PCT international filing date of this 

application: 

  

PRIOR U.S. PROVISIONAL, NONPROVISIONAL AND/OR PCT APPLICATION(S) Status Priority NOT Claimed 

Application No. (series code/serial no.) Day/MONTH/Year Filed pending, abandoned, patented 

60/279,438 29/03/2001 

60/279,437 29/03/2001 
60/300,850 27/6/2001 

60/303,806 10/7/2001 
60/307,358 25/7/2001 
60/348,646 17/1/2002 

  

  

  
  

  

| hereby deciare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true: and 

further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

And | hereby appoint Pillsbury Winthrop LLP, Intellectual Property Group, telephone number (703) 905-2000 (to whom all communications are to be directed), and 

persons of that firm who are associated with USPTO Customer No. 909 (see below label) individually and collectively my attorneys to prosecute this application and to 

transact all business in the Patent and Trademark Office connected therewith and with the resulting patent, and | hereby authorize them to delete from that Customer No. 

names of persons no longer with their firm, to add new persons of their Firm to that Customer No., and to act and rely on instructions from and communicate directly with 
the person’assignee/attorney/firm/ organization who/which first sends/sent this case to them and by whom/which | hereby declare that | have consented after full 

disclosure to be represented unless/untif | instruct the above Firm and/or an attorney of that Firm in writing to the contrary. 

a ~~ WIRE 
PILLSBURY WINTHROP h 

= . yy -~ 00909 ¢ hy 

(1) INVENTOR’S SIGNATURE: ~ “CC Id SY ~~ Date: ( /¢ itl 

  

  

Name Kunwai | SHAILUBHALI 
  

First Middle Initial Family Name 
  

Residence | Biue Bell | PA | USA 
  

City State/Foreign Country Country of Citizenship 
  

Mailing Address 600 Wick Lane, Blue Bell, PA, USA 
  

  (include Zip Code) 19422 ~ A 
  

(2) INVENTOR'S SIGNATURE: ENN Date: © /1a/og. 
  

Name | Gregory NIKIFOROVICH 
  

First Middle Initial Family Name 
  

Residence | St. Louis [ MO | USA 
  

City State/Foreign Country Country of Citizenship 
  

Mailing Address 751 Aramis Drive, St. Louis, MO, USA 
      (include Zip Code) 63141 
  

[x] FOR ADDITIONAL INVENTORS see attached page. 
[] See additional foreign priorities on attached page (incorporated herein by reference). 
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(3) INVENTOR'S SIGNATURE: 

0 DECLARATION AND POWER OF ATTORN OP 
(continued) 

ADDITIONAL INVENTORS:

,-., _, 
Date: 

Gary S. I JACOB 

First Middle Initial Family Name 

Residence I Creve Coeur I MO I USA 

City State/Foreign Country Country of Citizenship 

Mailing Address 12541 Mason Forest Drive. Creve Coeur, MO, USA 

(include Zip Code) 63141 I 

4 INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 
City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) 

(5 INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 

City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) I 
6 INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 

City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) 

7) INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 

City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) 

(8) INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 

City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) 

(9) INVENTOR'S SIGNATURE: Date: 

First Middle Initial Family Name 

Residence I I I 
City State/Foreign Country Country of Citizenship 

Mailing Address 

(include Zip Code) 
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Middle Initial Family Name 
  

Residence | 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
  

(include Zip Code)     

(5) INVENTOR'S SIGNATURE: 
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Middle Initial Family Name 
  

Residence 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
  

(include Zip Code)     

(6) INVENTOR'’S SIGNATURE: 
  

1 
  

Middle Initial Family Name 
  

Residence | 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
  

(include Zip Code)     

(7) INVENTOR’S SIGNATURE: 
  

  

Middle Initial Family Name 
  

Residence | 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
  

{include Zip Code)     

(8) INVENTOR'S SIGNATURE: 
  

  

Middle Initial Family Name 
  

Residence | 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
  

(include Zip Code)     

(9) INVENTOR'S SIGNATURE: 
  

1 

a 1 
  

Middle Initial Family Name 
  

Residence | ] 
  

State/Foreign Country Country of Citizenship 
  

Mailing Address 
    (include Zip Code)     
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41 Rule 56(a) & (b) = 37 C.F.R. 1.56(a) 8,40 
PATENT AND TRADEMARK CASES - RULES OF PRACTICE 

DUTY OF DISCLOSURE 

(a) . . .Each individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the [Patent and Trademark] Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability. ..(b) information is material to patentability 
when it is not cumulative and (1) It also establishes by itself, or in combination with other information, a prima 
facie case of unpatentability of a claim or (2) refutes, or is inconsistent with, a position the applicant takes in: (i) 
Opposing an argument of unpatentability relied on by the Office, or (ii) Asserting an argument of patentability 

PATENT LAWS 35 U.S.C. 

§102. Conditions for patentability; novelty and loss of right to patent 

A person shall be entitled to a patent unless--
(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 

or a foreign country, before the invention thereof by the applicant for patent or 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of the application for patent in the United States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by the 
applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent 
in this country on an application for patent or inventor's certificate filed more than twelve months* before the filing 
of the application in the United States, or 

(e) the invention was described in 
(1) an application for patent, published under section 122(b), by another filed in the United States before the 

invention by the applicant for patent, except that an international application filed under the treaty defined 
in section 351(a) shall have the effect under this subsection of a national application published under 
section 122(b) only if the international application designating the United States was published under 
Article 21(2)(a) of such treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by 
the applicant for patent, except that a patent shall not be deemed filed in the United States for the 
purposes of this subsection based on the filing of an international application filed under the treaty 
defined in section 351(a); or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) (1) during the course of an interference conducted under section 135 or section 291, another inventor 
involved therein establishes, to the extent permitted in section 104, that before such person's invention 
thereof the invention was made by such other inventor and not abandoned, suppressed, or concealed, or 

(2) before such person's invention thereof, the invention was made in this country by another inventor who 
had not abandoned. suppressed, or concealed it. In determining priority of invention under this 
subsection there shall be considered not only the respective dates of conception and reduction to 
practice of the invention, but also the reasonable diligence of one who was first to conceive and last to 
reduce to practice, from a time prior to conception by the other 

§103. Condition for patentability; non-obvious subject matter 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. . . 

(c) Subject matter developed by another person, which qualified as prior art only under one or more of 
subsections (e), (f) and (g) of section 102 of this title, shall not preclude patentability under this section 
where the subject matter and the claimed invention were, at the time the invention was made, owned by 
the same person or subject to an obligation of assignment to the same person. 

Six months for Design Applications (35 U.S.C. 172). 
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DUTY OF DISCLOSURE 

(a) Each individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the [Patent and Trademark] Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability...(b) information is material to patentability 

when it is not cumulative and (1) It also establishes by itself, or in combination with other information, a prima 

facie case of unpatentability of a claim or (2) refutes, or is inconsistent with, a position the applicant takes in: (i) 

Opposing an argument of unpatentability relied on by the Office, or (ii) Asserting an argument of patentability 

PATENT LAWS 35 U.S.C. 
  

§102. Conditions for patentability; novelty and loss of right to patent 

A person shall be entitled to a patent unless-- 

the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for patent or 

the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of the application for patent in the United States, or 

he has abandoned the invention, or 

the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by the 

applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent 
in this country on an application for patent or inventor's certificate filed more than twelve months* before the filing 
of the application in the United States, or 

the invention was described in 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 

invention by the applicant for patent, except that an international application filed under the treaty defined 
in section 351(a) shall have the effect under this subsection of a national application published under 

section 122(b) only if the international application designating the United States was published under 
Article 21(2)(a) of such treaty in the English language; or 

a patent granted on an application for patent by another filed in the United States before the invention by 

the applicant for patent, except that a patent shall not be deemed filed in the United States for the 
purposes of this subsection based on the filing of an international! application filed under the treaty 

defined in section 351(a), or 

he did not himself invent the subject matter sought to be patented, or 

(1) during the course of an interference conducted under section 135 or section 291, another inventor 
involved therein establishes, to the extent permitted in section 104, that before such person's invention 
thereof the inventicn was made by such other inventor and not abandoned, suppressed, or concealed, or 

(2) before such person's invention thereof, the invention was made in this country by another inventor who 

had not abandoned. suppressed, or concealed it. In determining priority of invention under this 

subsection there shall be considered not only the respective dates of conception and reduction to 
practice of the invention, but also the reasonable diligence of one whe was first to conceive and last to 
reduce to practice, from a time prior to conception by the other. 

§103. Condition for patentability; non-obvious subject matter 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior 

art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 

not be negatived by the manner in which the invention was made. . . . 
(c) Subject matter developed by another person, which qualified as prior art only under one or more of 

subsections (e), (f) and (g) of section 102 of this title, shall not preclude patentability under this section 

where the subject matter and the claimed invention were, at the time the invention was made, owned by 

the same person or subject to an obligation of assignment to the same person. 

  

* Six months for Design Applications (35 U.S.C. 172). 
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IN THE UNIT STATEV• TENT AND TRADEMARK OFFICE 
44Aote 

In re PA1EN APPL1CA HO Confirmation No. 9117 

K. Shailubhai et al. Group Art Unit: 1646 

Application Serial No. 10/107,814 Examiner: unassigned 

Filed: March 28, 2002 

Title: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation 
and Carcinogenesis 

* * * * * 

INFORMATION DISCLOSURE STATEMENT 

Hon. Commissioner of Patents 
Washington, D.C. 20231 

Sir: 
Applicants respectfully submit herewith prior art as cited on the attached PTO Form-

1449 for consideration by the Examiner in the above-identified application. 

This Information Disclosure Statement is intended to be in full compliance with the 

rules, but should the Examiner find any part of its required content to have been omitted, 

prompt notice to that effect is earnestly solicited to enable Applicants to comply fully. 

Any deficiencies in the fees may be charged to Deposit Account No. 03-3975 under 

Order No. 081361/0284943.

Consideration of the foregoing and enclosures plus the return of a copy of the 

enclosed Form PTO-1449 with the Examiner's initials in the left column per MPEP 609 are 

earnestly solicited along with an early action on the merits. 

Respectfully submitted, 

PILLSBURY WINTHROP LLP 

By: 

1600 Tysons Boulevard 
McLean, VA 22102 
(703) 905-2000 Telephone 
(703) 905-2500 Facsimile 

Attorney Reference: 081361/0284943 
Date: August 1, 2002 

et,(Le ti) -irj0(4/4&ii-

Richard A. Steinberg 
Registration No. 26,588 

AUG 0 1 2002 

IN THE UNIT  STATES® TENT AND TRADEMARK OFFICE 
{4 w 

In re PATENT APPLICATIO oes Confirmation No. 9117 

K. Shailubhai et al. Group Art Unit: 1646 

Application Serial No. 10/107.814 Examiner: unassigned 

Filed: March 28. 2002 

Title: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation 

and Carcinogenesis 

INFORMATION DISCLOSURE STATEMENT 
  

Hon. Commissioner of Patents 

Washington, D.C. 20231 

Sir:   
Applicants respectfully submit herewith prior art as cited on the attached PTO Form- 

1449 for consideration by the Examiner in the above-identified application. 

This Information Disclosure Statement is intended to be in full compliance with the 

rules. but should the Examiner find any part of its required content to have been omitted. 

prompt notice to that effect is earnestly solicited to enable Applicants to comply fully. 

Any deficiencies in the fees may be charged to Deposit Account No. 03-3975 under 

Order No. 081361/0284943. 

Consideration of the foregoing and enclosures plus the return of a copy of the 

  

enclosed Form PTO-1449 with the Examiner's initials in the left column per MPEP 609 are 

earnestly solicited along with an early action on the merits. 

Respectfully submitted. 

PILLSBURY WINTHROP LLP 

By: bed ad) dlrnides 
y [4 

Richard A. Steinberg 

Registration No. 26,588 

  

1600 Tysons Boulevard 

McLean, VA 22102 

(703) 905-2000 Telephone 

(703) 905-2500 Facsimile 

Attorney Reference: 081361/0284943 
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Atty 
Dkt. No. 

M# Client Ref. 

0284943 

Applicant: Shailubhai et al. 

Application Serial No. 10/107,814 

Filing Date: March 28, 2002 
1 1 Examiner: unassigned Group Art Unit: unassigned 

U.S. PATENT DOCUMENTS 

Examiner's 

Initials* 

Document 
Number 

Date 
MM/YYYY 

Name 
(Family Name of First Inventorl 

Class Sub 
Class 

Filing Date 
(if appropriate) 

AR 5,489,670 Feb 1996 Currie et al. 

BR 5,518,888 May 1996 Waldman 

CR 5,601,990 Feb 1997 Waldman 

DR 5,731,159 Mar 1998 Waldman 

ER 5,879,656 Mar 1999 Waldman 

FR 5,928,873 Jul 1999 Waldman 

GR 5,969,097 Oct 1999 Wiegand et al. 

HR 

IR 

JR 

KR 

LR 

FOREIGN PATENT DOCUMENTS English 
Abstract 

Translation 
Readily 
Available Document 

Number 
Date 
MM/YYYY 

Country Inventor Name 

Enclosed No Enclosed No 

MR 

NR 

OR 

PR 

QR 

RR 

SR 

OTHER (Including in this order Author, Title, Periodical Name, Date, Pertinent Pages, etc.) 
TR Shailubhai et al. , "Uroguanylin Treatment Suppresses Polyp Formation in the Apc Min/+ 

Mouse and Induces Apoptosis in Human Colon Adenocarcinoma Cells via Cyclic GMP" 
Cancer Research 60 (September 15, 2000) 5151-5157. 

\ UR Carrithers et al., "Guanylyl cyclase C is a selective marker for metastatic colorectal tumors 
in human extraintestinal tissues" Proc. Natl. Acad. Sci. USA 93 (December 1996) 14827-
14832. 

\ VR Hill et al., "Analysis of the human guanylin gene and the processing and cellular 
localization of the peptide" Proc. Natl. Acad. Sci. USA 92 (March 1995) 2046-2050. 

\ WR Hamra et al., "Uroguanylin: Structure and activity of a second endogenous peptide that 
stimulates intestinal guanylate cyclase" Proc. Natl. Acad. Sci. USA 90 (November 1993) 
10464-10468. 

\ XR De Sauvage et al., "Precursor structure, expression and tissue distribution of human 
guanylin" Proc. Natl. Acad. Sci. USA 89 (October 1992) 9089-9093. 

N YR Currie et al., "Guanylin. An endogenous activator of intestinal guanylate cyclase" Proc. 
Natl. Acad. Sci. USA 89 (February 1992) 947-951. 

Examiner Date Considered: 
*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if 
not in conformance and not considered. Include copy of this form with next communication to Applicant. 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
.0.., 4 Itk.. 

s ',/h.cilera J17,4 .lication Number : 10/107,814 Confirmation No. 9117 

Applicant Kunwar Shailubhai et al. 

Filed March 28, 2002 

Tech Cntr/AU 1646 

Examiner (unknown) 

Entitled Guanylate Cyclase Receptor Agonists for the Treatment 
of Tissue Inflammation and Carcinogenesis 

Attorney Reference 019089-0284943 
Customer Number 00909 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

STATUS REQUEST 

Sir: 

Please advise, in writing, of the status of the above-identified application for patent in 

that no initial Official Action has been received by our office. 

Respectfully submitted, 

PILLSBURY WINTHROP L.L.P. 

By: 
Paul L. Sharer 
Registration No. 36,004 

1600 Tysons Boulevard 
McLean, Virginia 22102 
(703) 905-2000 Telephone 
(703) 905-2500 Facsimile 

Date: November 24, 2003 

...wilt.   

: 10/107,814 Confirmation No. 9117 

| Applicant : Kunwar Shailubhai et al. 

Filed : March 28, 2002 

Tech Cntr/AU : 1646 

Examiner : (unknown) 

Entitled : Guanylate Cyclase Receptor Agonists for the Treatment 

of Tissue Inflammation and Carcinogenesis 
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Application No. Applicant(s) 

Office Action Summary 
10/107,814 SHAILUBHAI ET AL. 

Examiner 

Stephen L. Rawlings, Ph.D. 

Art Unit 

1642 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE / MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)❑ Responsive to communication(s) filed on  

2a)111 This action is FINAL. 2b)Ill This action is non-final. 

3)O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)Z Claim(s) 1-27 is/are pending in the application. 

4a) Of the above claim(s)  is/are withdrawn from consideration. 

5)O Claim(s)  is/are allowed. 

6)O Claim(s)  is/are rejected. 

7)O Claim(s)  is/are objected to. 

8)Z Claim(s) 1-27 are subject to restriction and/or election requirement. 

Application Papers 

9)O The specification is objected to by the Examiner. 

10)O The drawing(s) filed on is/are: a)11 accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)LI All b)ElSome * c)ID None of: 

1.❑ Certified copies of the priority documents have been received. 

2.O Certified copies of the priority documents have been received in Application No. 

3.O Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) ❑ Notice of References Cited (PTO-892) 
2) ❑ Notice of Draftsperson's Patent Drawing Review (PTO-948) 
3) ❑ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date

4) ❑ Interview Summary (PTO-413) 
Paper No(s)/Mail Date. 

5) ❑ Notice of Informal Patent Application (PTO-152) 
6) ❑ Other: 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20041209 
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Application Papers 
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Application/Control Number: 10/107,814 Page 2 

Art Unit: 1642 

DETAILED ACTION 

1. Claims 1-27 are pending in the application and are currently subject to restriction. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

Group I. Claims 1-3, 20-23, and 26, insofar as the claims are drawn to a peptide 

and/or a composition thereof, and a conjugate thereof further comprising 

polyethylene glycol attached to said peptide, wherein said peptide consists 

essentially of the amino acid sequence of any one of SEQ ID NOs: 2-21 or 

wherein the peptide is uroguanylin, guanylin, or E. coli ST peptide, 

classified, for example, in class 530, subclass 317. 

Group II. Claims 4-11, 19, 24, 25, and 27, insofar as the claims are drawn to a 

method for preventing or treating cancer or polyps in a patient comprising 

administering to the patient a composition comprising a guanylate cyclase 

receptor agonist, or a conjugate thereof, selected from the group 

consisting of a peptide having any one of the amino acid sequences set 

forth as SEQ ID NOs: 2-21, uroguanylin, guanylin, and E. coli ST peptide, 

wherein said conjugate further comprises polyethylene glycol attached to 

said peptide, classified, for example, in class 514, subclass 10. 

Group III. Claims 12-19, 24, 25, and 27, insofar as the claims are drawn to a 

method for preventing or treating inflammation in a patient comprising 

administering to the patient a composition comprising a guanylate cyclase 

receptor agonist, or a conjugate thereof, selected from the group 

consisting of a peptide having any one of the amino acid sequences set 

forth as SEQ ID NOs: 2-21, uroguanylin, guanylin, and E. coli ST peptide, 
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1. Claims 1-27 are pending in the application and are currently subject to restriction. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

Group |. Claims 1-3, 20-23, and 26, insofar as the claims are drawn to a peptide 

and/or a composition thereof, and a conjugate thereof further comprising 

polyethylene glycol attached to said peptide, wherein said peptide consists 

essentially of the amino acid sequence of any one of SEQ ID NOs: 2-21 or 

wherein the peptide is uroguanylin, guanylin, or E. coli ST peptide, 

classified, for example, in class 530, subclass 317. 

Group II. Claims 4-11, 19, 24, 25, and 27, insofar as the claims are drawn to a 

method for preventing or treating cancer or polyps in a patient comprising 

administering to the patient a composition comprising a guanylate cyclase 

receptor agonist, or a conjugate thereof, selected from the group 

consisting of a peptide having any one of the amino acid sequences set 

forth as SEQ ID NOs: 2-21, uroguanylin, guanylin, and E. coli ST peptide, 

wherein said conjugate further comprises polyethylene glycol attached to 

said peptide, classified, for example, in class 514, subclass 10. 

Group lll. Claims 12-19, 24, 25, and 27, insofar as the claims are drawn to a 

method for preventing or treating inflammation in a patient comprising 

administering to the patient a composition comprising a guanylate cyclase 

receptor agonist, or a conjugate thereof, selected from the group 

consisting of a peptide having any one of the amino acid sequences set 

forth as SEQ ID NOs: 2-21, uroguanylin, guanylin, and E. coli ST peptide,
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Application/Control Number: 10/107,814 Page 3 

Art Unit: 1642 

wherein said conjugate further comprises polyethylene glycol attached to 

said peptide, classified, for example, in class 514, subclass 10. 

3. The inventions are distinct, each from the other because of the following reasons: 

The inventions of Groups II and III are methods, whereas the inventions of Group 

I are products. 

Inventions in Group I and inventions in Groups II and III are related as product 

and process of use. The inventions can be shown to be distinct if either or both of the 

following can be shown: (1) the process for using the product as claimed can be 

practiced with another materially different product or (2) the product as claimed can be 

used in a materially different process of using that product (MPEP § 806.05(h)). In the 

instant case, the product as claimed, namely the peptide or conjugate thereof can be 

used in a materially different process of using that product, such as the process of using 

the peptide or conjugate thereof as an immunogen to produce antibodies that bind to 

said peptide or conjugate thereof; or alternatively, where the product is a composition 

comprising said peptide or conjugate thereof, which further comprises a cGMP-

dependent phosphodiesterase inhibitor, an anti-inflammatory agent, an antiviral agent, 

or an anticancer agent, the product as claimed is disclosed as useful in materially 

different processes for treating different diseases or conditions (e.g., cancer and cystic 

fibrosis). 

Groups II and III are patentably distinct inventions, since the inventions are 

methods for treating or preventing etiologically and pathologically distinct diseases or 

conditions. The inventions of Group II are methods for treating or preventing cancer or 

polyps (i.e., usually benign, but possibly precancerous protuberances of a mucous 

membrane). "Cancer" is a general term for more than 100 diseases that are 

characterized by uncontrolled, abnormal growth of cells. Cancer cells can spread 

locally or through the bloodstream and lymphatic system to other parts of the body. 

In contrast, the inventions of Group III are method for treating or preventing 

inflammatory diseases, including asthma, nephritis, pancreatitis, bronchitis, cystic 

fibrosis, ulcerative colitis, and Crohn's disease. Although Crohn's disease and 

Application/Control Number: 10/107,814 Page 3 

Art Unit: 1642 

wherein said conjugate further comprises polyethylene glycol attached to 

said peptide, classified, for example, in class 514, subclass 10. 

3. The inventions are distinct, each from the other because of the following reasons: 

The inventions of Groups Il and Ill are methods, whereas the inventions of Group 

| are products. 

Inventions in Group | and inventions in Groups Il and lll are related as product 

and process of use. The inventions can be shown to be distinct if either or both of the 

following can be shown: (1) the process for using the product as claimed can be 

practiced with another materially different product or (2) the product as claimed can be 

used in a materially different process of using that product (MPEP § 806.05(h)). In the 

instant case, the product as claimed, namely the peptide or conjugate thereof can be 

used in a materially different process of using that product, such as the process of using 

the peptide or conjugate thereof as an immunogen to produce antibodies that bind to 

said peptide or conjugate thereof; or alternatively, where the product is a composition 

comprising said peptide or conjugate thereof, which further comprises a cGMP- 

dependent phosphodiesterase inhibitor, an anti-inflammatory agent, an antiviral agent, 

or an anticancer agent, the product as claimed is disclosed as useful in materially 

different processes for treating different diseases or conditions (e.g., cancer and cystic 

fibrosis). 

| Groups Il and Ill are patentably distinct inventions, since the inventions are 

methods for treating or preventing etiologically and pathologically distinct diseases or 

conditions. The inventions of Group Il are methods for treating or preventing cancer or 

polyps (i.e., usually benign, but possibly precancerous protuberances of a mucous 

membrane). “Cancer” is a general term for more than 100 diseases that are 

characterized by uncontrolled, abnormal growth of cells. Cancer cells can spread 

locally or through the bloodstream and lymphatic system to other parts of the body. 

In contrast, the inventions of Group Ill are method for treating or preventing 

inflammatory diseases, including asthma, nephritis, pancreatitis, bronchitis, cystic 

fibrosis, ulcerative colitis, and Crohn's disease. Although Crohn's disease and
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Art Unit: 1642 

ulcerative colitis, for example, are chronic, non-specific disorders of unknown etiology, 

which among other inflammatory bowel diseases have extracolonic manifestations that 

are often associated and involve the liver, joints and skin. 

Accordingly, the objective to practicing the claimed methods in each group 

differs. As such, the outcome or endpoint determined or measured in practicing the 

claimed methods in each group differs. Furthermore, the probability of success in 

practicing the claimed methods in each group differs, such that each group has 

achieved a different status in the art and the examination of any one group would 

require considerations not required for examination of any other. 

In addition, the methods of Groups II and III are disclosed as materially different 

methods, since the methods of Groups II are disclosed as comprising administering to a 

patient diagnosed with cancer a composition comprising an anticancer agent; whereas 

the methods of Groups III are disclosed as comprising administering to a patient 

diagnosed with cancer a composition comprising an anti-inflammatory agent. While one 

might administer an anti-inflammatory agent to a cancer patient, one would not typically 

administer an anticancer agent to a patient afflicted with cystic fibrosis, for example. 

Because of the different products, and their different modes of action, used in 

practicing the different methods for treating different diseases or conditions, the search 

required to consider any one of the inventions of Group II and any one of the inventions 

of Group III is not the same, nor is it coextensive with the search necessary to consider 

any of the others. 

Since any one of the inventions of Group II and any one of the inventions of 

Group III are patentably distinct, each from the other, and because the examination of 

more than one of the inventions could not be made without serious burden, it is proper 

to restrict each from the other. See MPEP § 803. 

4. Because these inventions are distinct for the reasons given above and also 

because the search required for any one group is not required for any other group 

and/or the inventions have acquired a separate status in the art as shown by their 

different classification or their recognized divergent subject matter, searching more than 
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ulcerative colitis, for example, are chronic, non-specific disorders of unknown etiology, 

which among other inflammatory bowel diseases have extracolonic manifestations that 

are often associated and involve the liver, joints and skin. 

Accordingly, the objective to practicing the claimed methods in each group 

differs. As such, the outcome or endpoint determined or measured in practicing the 

claimed methods in each group differs. Furthermore, the probability of success in 

practicing the claimed methods in each group differs, such that each group has 

achieved a different status in the art and the examination of any one group would 

require considerations not required for examination of any other. 

In addition, the methods of Groups Il and Ill are disclosed as materially different 

methods, since the methods of Groups Il are disclosed as comprising administering to a 

patient diagnosed with cancer a composition comprising an anticancer agent; whereas 

the methods of Groups Ill are disclosed as comprising administering to a patient 

diagnosed with cancer a composition comprising an anti-inflammatory agent. While one 

might administer an anti-inflammatory agent to a cancer patient, one would not typically 

administer an anticancer agent to a patient afflicted with cystic fibrosis, for example. 

Because of the different products, and their different modes of action, used in 

practicing the different methods for treating different diseases or conditions, the search 

required to consider any one of the inventions of Group Il and any one of the inventions 

of Group lll is not the same, nor is it coextensive with the search necessary to consider 

any of the others. 

Since any one of the inventions of Group Il and any one of the inventions of 

Group lll are patentably distinct, each from the other, and because the examination of 

more than one of the inventions could not be made without serious burden, it is proper 

to restrict each from the other. See MPEP § 803. 

4. Because these inventions are distinct for the reasons given above and also 

because the search required for any one group is not required for any other group 

and/or the inventions have acquired a separate status in the art as shown by their 

different classification or their recognized divergent subject matter, searching more than
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one invention encompassed by the claim would constitute a serious burden; therefore, 

restriction for examination purposes as indicated is proper. 

5. This application is further subject a requirement to elect a single species of 

invention, since the inventions of each of the above groups include patentably distinct 

species of invention. 

The claims of each group of inventions are directed to patentably distinct species 

of the claimed inventions, wherein said peptide consists essentially of, or comprises the 

amino acid sequence of any one of SEQ ID NOs: 2-21 or wherein the peptide is 

uroguanylin, guanylin, or E. coli ST peptide. Claims 1, 20-23, and 26 of Group I are 

generic; claims 4-6, 8-11, 19, 24, 25, and 27 of Group II are generic; and claims 12, 14-

19, 24, 25, and 27 of Group III are generic. Notably, many of the sequence 

identification numbers specified in the claims correspond to a genus of amino acid 

sequences, so the generic claims link a multitude of different species of invention. 

Each peptide having an amino acid sequence that differs from that of the others 

is distinct in structure from the others. Therefore, each species of invention comprising 

one of these peptides is distinct from the others comprising one of the other peptides. 

Accordingly, the examination of each species of invention would require a unique 

search that is not required for examination of any of the other species, because the 

search of any one peptide will not provide adequate information regarding any other. 

Moreover, the search required to consider any one of the species of invention is not the 

same, nor is it coextensive with the search necessary to consider any of the others. 

Since each species of invention is patentably distinct from the others, and because the 

examination of more than one species could not be made without serious burden, it is 

proper to require election of a single species. See MPEP § 809. 

Applicant is required under 35 U.S.C. 121 to specifically elect a single species of 

invention by identifying one amino acid sequence of which the peptide comprises or 

consists, which species of invention will be considered for prosecution on the merits and 

to which the claims shall be restricted if no generic claim is finally held to be allowable. 

The Examiner notes that a novel and nonobvious species of invention, although 
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allowable over the prior art, may not necessarily be allowable over the requirements set 

forth in 35 U.S.C. §§ 101 and 112. 

Applicant is advised that a reply to this requirement must include an identification 

of the species that is elected consonant with this requirement, and a listing of all claims 

readable thereon, including any claims subsequently added. An argument that a claim 

is allowable or that all claims are generic is considered nonresponsive unless 

accompanied by an election. 

Upon the allowance of a generic claim, Applicant will be entitled to consideration 

of claims to additional species, which are written in dependent form, or otherwise, 

include all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If 

claims are added after the election, applicant must indicate which are readable upon the 

elected species. MPEP § 809.02(a). 

Should Applicant traverse on the ground that the species are not patentably 

distinct, Applicant should submit evidence or identify such evidence now of record 

showing the species to be obvious variants or clearly admit on the record that this is the 

case. In either instance, if the Examiner finds one of the inventions unpatentable over 

the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. § 

103(a) of the other invention. 

6. Claims 4-11, 19, 24, 25, and 27 of Group II are generic to a plurality of disclosed 

patentably distinct species of invention, wherein said cancer is of an organ selected 

from the group consisting of (a) breast, (b) colon, (c) rectum, (d) lung, (e) ovary, (f) 

pancreas, (g) bladder, (h) prostate, (i) kidney, and (j) testis. 

Recognizing that the claims are drawn to a method for treating or preventing a 

primary cancer, or a metastasis thereof, the claims are drawn to patentably distinct 

species of invention for treating or preventing primary or metastatic cancer or polyps of 

(a) breast, (b) colon, (c) rectum, (d) lung, (e) ovary, (f) pancreas, (g) bladder, (h) 

prostate, (i) kidney, or (j) testis. Each of the different organs listed in the Markush group 

has unique biologic and physiologic properties. Each different type of cancer or benign 

or precancerous growth affecting a different organ has unique pathologic properties. 
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Accordingly, the search required to examine the species of invention, for example, 

wherein the organ is breast, would not be the same as, or coextensive with the search 

necessary to examine the species of invention, wherein the organ is colon. Each 

species of invention requires a separate search. Searching more than one species of 

invention would therefore be burdensome. 

Claims 12-19, 24, 25, and 27 of Group III are generic to a plurality of disclosed 

patentably distinct species of invention, wherein said inflammatory disease is (a) 

asthma, (b) nephritis, (c) pancreatitis, (d) bronchitis, (d) cystic fibrosis, (e) ulcerative 

colitis, and (f) Crohn's disease. 

Recognizing that the claims are drawn to a method for treating or preventing an 

inflammatory disease, the claims are drawn to patentably distinct species of invention 

for treating or preventing (a) asthma, (b) nephritis, (c) pancreatitis, (d) bronchitis, (d) 

cystic fibrosis, (e) ulcerative colitis, or (f) Crohn's disease. Each different type of 

inflammatory disease affects a different tissue or organ and has unique pathologic and 

etiologic properties. Accordingly, the search required to examine the species of 

invention, for example, wherein disease is asthma, would not be the same as, or 

coextensive with the search necessary to examine the species of invention, wherein the 

disease is Crohn's disease. Each species of invention requires a separate search. 

Searching more than one species of invention would therefore be burdensome. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, 

even though this requirement is traversed. See MPEP § 803.02. 

Following election, the Markush-type claim will be examined fully with respect to 

the elected species and further to the extent necessary to determine patentability. If the 

Markush-type claim is not allowable over, the prior art, examination will be limited to the 

Markush-type claim and claims to the elected species, with claims drawn to species 

patentably distinct from the elected species held withdrawn from further consideration. 

Should no prior art be found that anticipates or renders obvious the elected species, the 

search of the Markush-type claim will be extended. If prior art is then found that 

anticipates or renders obvious the Markush-type claim with respect to a nonelected 

species, the Markush-type claim shall be rejected and claims to the nonelected species 
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held withdrawn from further consideration. The prior art search, however, will not be 

extended unnecessarily to cover all nonelected species. Should applicant, in response 

to this rejection of the Markush-type claim, overcome the rejection, as by amending the 

Markush-type claim to exclude the species anticipated or rendered obvious by the prior 

art, the amended Markush-type claim will be reexamined. The prior art search will be 

extended to the extent necessary to determine patentability of the Markush-type claim. 

In the event prior art is found during the reexamination that anticipates or renders 

obvious the amended Markush-type claim, the claim will be rejected and the action 

made final. Amendments submitted after the final rejection further restricting the scope 

of the claim may be denied entry. 

Should applicant traverse on the ground that the species are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the species to be obvious variants or clearly admit on the record that this is the 

case. In either instance, if the examiner finds one of the inventions unpatentable over 

the prior art, the evidence or admission may be used in a rejection under 35 

U.S.C. 103(a) of the other invention. 

7. Applicant is advised that the reply to this requirement to be complete must 

include an election of the invention to be examined even though the requirement be 

traversed (37 CFR 1.143). 

8. The examiner has required restriction between product and process claims. 

Where applicant elects claims directed to the product, and a product claim is 

subsequently found allowable, withdrawn process claims that depend from or otherwise 

include all the limitations of the allowable product claim will be rejoined in accordance 

with the provisions of MPEP § 821.04. Process claims that depend from or 

otherwise include all the limitations of the patentable product will be entered as a 

matter of right if the amendment is presented prior to final rejection or allowance, 

whichever is earlier. Amendments submitted after final rejection are governed by 37 

CFR 1.116; amendments submitted after allowance are governed by 37 CFR 1.312. 
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In the event of rejoinder, the requirement for restriction between the product 

claims and the rejoined process claims will be withdrawn, and the rejoined process 

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to 

be allowable, the rejoined claims must meet all criteria for patentability including the 

requirements of 35 U.S.C. 101, 102, 103, and 112. Until an elected product claim is 

found allowable, an otherwise proper restriction requirement between product claims 

and process claims may be maintained. Withdrawn process claims that are not 

commensurate in scope with an allowed product claim will not be rejoined. See 

"Guidance on Treatment of Product and Process Claims in light of In re Ochiai, In re 

Brouwer and 35 U.S.C. § 103(b)," 1184 O.G. 86 (March 26, 1996). Additionally, in order 

to retain the right to rejoinder in accordance with the above policy, Applicant is advised 

that the process claims should be amended during prosecution either to maintain 

dependency on the product claims or to otherwise include the limitations of the product 

claims. Failure to do so may result in a loss of the right to rejoinder. 

Further, note that the prohibition against double patenting rejections of 35 U.S.C. 

121 does not apply where the restriction requirement is withdrawn by the examiner 

before the patent issues. See MPEP § 804.01. 

9. Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 

remaining in the application. Any amendment of inventorship must be accompanied by 

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i). 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Stephen L. Rawlings, Ph.D. whose telephone number is 

(571) 272-0836. The examiner can normally be reached on Monday-Friday, 8:30AM-

5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffrey Siew can be reached on (571) 272-0787. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Stephen L. Rawlings, Ph.D. 
Examiner 
Art Unit 1642 

slr 
December 9, 2004 
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Confirmation No. 9117 

Transmitted herewith is an amendment/response for this application. 

EXTENSION OF TIME 

A petition for extension of time under 37 C.F.R. 1.136 is not believed necessary. 

CLAIM FEES 
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TOTAL ADDITIONAL CLAIM FEE DUE 

= $ 0.00 

$ 0.00 

FEE PAYMENT 

Authorization is given herein to charge the any deficiencies in the fees not specifically 

authorized herein, or to further credit any overpayments, to Deposit Account No. 503-121 in order to 

maintain the pendency of this application. 

Intellectual Property Department 
Mayer Brown Rowe & Maw LLP 
1909 K Street, N.W. 
Washington, D.C. 20006-1101 
(202) 263-3000 Telephone 
(202) 263-3300 Facsimile 

Cl rist her M. Beck 
Registration No. 52,603 

Date: January 13, 2005 

en” 

SREP    
    JAN 1 3 2005 

IN THEYNITED STATES PATENT & TRADEMARK OFFICE 

Lanmeet Apps 
Application Num = 10/107,814 Confirmation No. 9117 

Applicant : Kunwar Shailubhai et al. 

Filed : March 28, 2002 

Tech Cntr/AU : 1642 

Examiner : Stephen L. Rawlings 

Entitled : Guanylate Cyclase Receptor Agonists for the Treatment 
of Tissue Inflammation and Carcinogenesis 

Attorney Reference : 121634-40284943 
Customer Number : 43569 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

AMENDMENT/RESPONSE TRANSMITTAL 

Transmitted herewith is an amendment/response for this application. 

EXTENSION OF TIME 

A petition for extension of time under 37 C.F.R. 1.136 is not believed necessary. 

  

  

  

  

i CLAIM FEES 

The claim fees have been calculated as follows: 
CLAIMS 

REMAINING HIGHEST NO. 
AFTER PREVIOUSLY PRESENT ADDITIONAL 

AMENDMENT PAID FOR EXTRA RATE FEE 

Total 34 — 34 = 0 x $ 50.00 = $ 0.00 

Independent 12 - 12 = 0 x $ 200.00 = $ 0.00 

FIRST PRESENTATION OF MULTIPLE DEP. CLAIM+ $ 360.00 = $ 0.00 

TOTAL ADDITIONAL CLAIM FEE DUE $ 0.00 

FEE PAYMENT 

Authorization is given herein to charge the any deficiencies in the fees not specifically 

authorized herein, or to further credit any overpayments, to Deposit Account No. 503-121 in order to 

maintain the pendency of this application. 

  

  

intellectual Property Department Cfiristgpher M. Beck 
Mayer Brown Rowe & Maw LLP Registration No. 52,603 
1909 K Street, N.W. 
Washington, D.C. 20006-1101 Date: January 13, 2005 

(202) 263-3000 Telephone 
(202) 263-3300 Facsimile
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`C) 
JAN 1 3 2005 r," 

dIN TH TED STATES PATENT & TRADEMARK OFFICE 
•,,A 

Application Number 

Applicant 

Filed 

Tech Cntr/AU 

Examiner 

Entitled 

Attorney Reference 
Customer Number 

10/107,814 

Kunwar Shailubhai et al. 

March 28, 2002 

1642 

Stephen L. Rawlings 

Guanylate Cyclase Receptor Agonists for the Treatment 
of Tissue Inflammation and Carcinogenesis 

121634-40284943 
43569 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

Confirmation No. 9117 

RESPONSE TO RESTRICTION/ELECTION REQUIREMENT 

In response to the Official Action [Restriction/Election Requirement] mailed 

December 13, 2004 for the above-identified application, amendments and/or remarks 

submitted herewith include: 

• Remarks and arguments. 

Bor 

    TED STATES PATENT & TRADEMARK OFFICE 

Application Number : 10/107,814 Confirmation No. 9117 

Applicant : Kunwar Shailubhai et al. 

Filed : March 28, 2002 

Tech Cntr/AU : 1642 

Examiner : Stephen L. Rawlings 

Entitled : Guanylate Cyclase Receptor Agonists for the Treatment 
of Tissue Inflammation and Carcinogenesis 

Attorney Reference : 121634-40284943 
Customer Number : 43569 

MAIL STOP AMENDMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, Virginia 22313-1450 

RESPONSE TO RESTRICTION/ELECTION REQUIREMENT 
  

Sir: 

In response to the Official Action [Restriction/Election Requirement] mailed 

December 13, 2004 for the above-identified application, amendments and/or remarks 

submitted herewith include: 

e Remarks and arguments.
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Application No. 10/107,814 Is% ti6 
Amendment dated January 13, 2005 Ai 3 

‘!, 

Page 2 

4 TRAOt11: 1:-

REMARKS/ARGUMENTS 

In response to the Restriction Requirement dated December 13, 2004, Applicants 

elect Group I (claims 1-3, 20-23 and 26). 

With respect to the required species election, Applicants elect the species of 

Sequence ID NO: 20. Claims 1-3, 20-23 and 26 read on the elected species. 

In view of the foregoing, the claims are now believed to be in form for allowance, and 

such action is hereby solicited. If any points remain in issue which the Examiner feels may 

be best resolved through a personal or telephone interview, he is kindly requested to contact 

the undersigned at the telephone number listed below. 

All objections and rejections having been addressed, it is respectfully submitted that 

the present application is in a condition for allowance and a Notice to that effect is earnestly 

solicited. 

Respectfully submitted, 

MAYER BROWN ROWE & MAW LLP 

By: 
C ristojoher M. Beck 

egi fation No. 52,603 
Dir t No. (202) 263-3374 

Paul L. Sharer 
Registration No. 36,004 
Direct No. (202) 263-3340 

Intellectual Property Group 
1909 K Street, N.W. 
Washington, D.C. 20006-1101 
(202) 263-3000 Telephone 
(202) 263-3300 Facsimile 

Date: January 13, 2005 

Application No. 10/107.814 
Amendment dated January 13, 2005 
Page 2 

    

REMARKS/ARGUMENTS 

In response to the Restriction Requirement dated December 13, 2004, Applicants 

elect Group | (claims 1-3, 20-23 and 26). 

With respect to the required species election, Applicants elect the species of 

Sequence ID NO: 20. Claims 1-3, 20-23 and 26 read on the elected species. 

In view of the foregoing, the claims are now believed to be in form for allowance, and 

such action is hereby solicited. If any points remain in issue which the Examiner feels may 

be best resolved through a personal or telephone interview, he is kindly requested to contact 

the undersigned at the telephone number listed below. 

All objections and rejections having been addressed, it is respectfully submitted that 

the present application is in a condition for allowance and a Notice to that effect is earnestly 

solicited. | 

Respectfully submitted, 

MAYER BROWN ROWE & MAw LLP 

By: is [ - 

Chfistopfier M. Beck 
egistfation No. 52,603 

Direct No. (202) 263-3374 

Paul L. Sharer 
Registration No. 36,004 
Direct No. (202) 263-3340 

  

Intellectual Property Group 
1909 K Street, N.W. 
Washington, D.C. 20006-1101 
(202) 263-3000 Telephone 
(202) 263-3300 Facsimile 

Date: January 13, 2005
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c
e
 

2
0
2
4
1
5
,
 

1: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
7
_
P
U
B
C
O
M
B
.
s
e
q
:
*
 

42 
50 

5
2
.
6
 

1
3
9
6
 

9 
U
S
-
0
9
-
7
6
4
-
8
6
4
-
4
0
8
 

S
e
q
u
e
n
c
e
 

408, 
A
p
p
 

2: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
n
a
/
P
C
T
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

. 
43 

50 
52.6 

2040 
18 

U
S
-
1
0
-
4
2
5
-
1
1
5
-
6
3
3
7
8
 

S
e
q
u
e
n
c
e
 

63378, 
A 

3: 
/
e
g
n
2
_
 
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
6
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

Cc 
44 

50 
5
2
.
6
 

2
1
4
5
 

17 
U
S
-
1
0
-
1
0
8
-
2
6
0
A
-
9
 

S
e
q
u
e
n
c
e
 

9, 
A
p
p
l
i
 

4: 
/
c
g
n
2
_
 
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
6
_
P
U
B
C
O
M
B
.
s
e
q
:
 

* 
4s 

50 
5
2
.
6
 

3
1
3
4
 

18 
U
S
-
1
0
-
7
2
3
-
8
6
0
-
5
8
4
9
 

S
e
q
u
e
n
c
e
 

5
8
4
9
,
 

Ap 
Ss: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
n
a
/
U
S
0
7
_
]
 
N
E
W
_
P
U
B
.
s
e
q
:
*
 

6: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
P
C
T
U
S
_
P
U
B
C
O
M
B
.
s
e
q
:
*
 

. 
7: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
8
 
N
E
W
 
_
P
U
B
.
s
e
q
:
*
 

A
L
I
G
N
M
E
N
T
S
 

8: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
8
_
P
U
B
C
O
M
B
.
s
e
q
:
*
 

9: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
9
A
_
P
U
B
C
O
M
B
.
s
e
q
:
 

* 
R
E
S
U
L
T
 

1 
10: 

/
e
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
O
9
B
_
P
U
B
C
O
M
B
.
 

seq: 
* 

U
S
-
1
0
-
3
3
5
-
0
5
3
-
2
8
1
 

11: 
/
e
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
0
9
C
_
P
U
B
C
O
M
B
.
s
e
q
:
*
 

; 
S
e
q
u
e
n
c
e
 

281, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
3
3
5
0
5
3
 

12: 
/
c
g
n
2
_
 
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
s
o
9
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

; 
P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
4
0
2
4
1
6
5
3
A
l
1
 

13: 
/
c
g
n
2
”
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
A
_
P
U
B
C
O
M
B
.
s
e
q
:
*
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

14: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
B
_
P
U
B
C
O
M
B
.
 
s
e
q
:
 * 

; 
A
P
P
L
I
C
A
N
T
:
 

Q
u
a
r
k
 

B
i
o
t
e
c
h
,
 

Inc. 
. 

15: 
/
c
g
n
2
 
~
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
s
S
1
0
C
_
 
P
U
B
C
O
M
B
.
 
seq: 

* 
; 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

M
e
t
h
o
d
s
 

for 
i
d
e
n
t
i
f
y
i
n
g
 

m
a
r
k
e
r
 

g
e
n
e
s
 

for 
c
a
n
c
e
r
 

16: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
D
_
P
U
B
C
O
M
B
.
s
e
q
:
 

* 
; 

FILE 
R
E
F
E
R
E
N
C
E
:
 

68733-A; 
0
7
0
/
U
S
1
 

17: 
/
c
g
n
2
 
—
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
E
_
|
 
P
U
B
C
O
M
B
.
 
seq: 

* 
; 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
3
3
5
,
0
5
3
 

18: 
/
c
g
n
2
 
—
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
F
_
 
P
U
B
C
O
M
B
.
 
s
e
q
:
 * 

; 
C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
0
3
-
2
7
 

19: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
0
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

; 
PRIOR 

A
P
P
L
I
C
A
T
I
O
N
 

NUMBER: 
6
0
/
3
4
5
,
3
1
7
 

20: 
/
c
g
n
2
_
 
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
1
1
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

; 
P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
1
2
-
3
1
 

21: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
6
0
_
N
E
W
_
P
U
B
.
s
e
q
:
*
 

; 
N
U
M
B
E
R
 

OF 
SEQ 

ID 
NOS: 

319 
22: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
n
a
/
U
S
6
0
_
P
U
B
C
O
M
B
.
s
e
q
:
 

* 
; 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

v
e
r
s
i
o
n
 

3.2 
; 

SEQ 
ID 

NO 
281 

P
r
e
d
.
 

No. 
is 

the 
n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
3 

L
E
N
G
T
H
:
 

596 
s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

; 
T
Y
P
E
:
 

D
N
A
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

i 
O
R
G
A
N
I
S
M
:
 

H
o
m
o
 

s
a
p
i
e
n
s
 

: 
U
S
-
1
0
-
3
3
5
-
0
5
3
-
2
8
1
 

S
U
M
M
A
R
I
E
S

Pg.089



M
o
n
 
F
e
b
 
1
4
 
1
2
:
2
7
:
4
5
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
n
p
b
 

P
a
g
e
 
2
 

A
l
i
g
n
m
e
n
t
 
S
c
o
r
e
s
:
 

P
r
e
d
.
 
N
o
.
:
 

S
c
o
r
e
:
 

P
e
r
c
e
n
t
 
S
i
m
i
l
a
r
i
t
y
:
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
:
 

Q
u
e
r
y
 
M
a
t
c
h
:
 

D
B
:
 

4
.
1
4
e
-
0
5
 

9
2
.
0
0
 

1
0
0
.
0
0
%
 

9
3
.
7
5
%
 

9
6
.
8
4
%
 

1
8
 

L
e
n
g
t
h
:
 

5
9
6
 

M
a
t
c
h
e
s
:
 

1
5
 

C
o
n
s
e
r
v
a
t
i
v
e
:
 
1
 

M
i
s
m
a
t
c
h
e
s
:
 

0
 

I
n
d
e
l
s
:
 

0
 

G
a
p
s
:
 

0
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 
(
1
-
1
6
)
 
x
 
U
S
-
1
0
-
3
3
5
-
0
5
3
-
2
8
1
 
(
1
-
5
9
6
)
 

Q
Y
 

1
 
A
s
n
A
s
p
G
l
u
C
y
s
G
l
u
L
e
u
C
y
s
V
a
l
A
s
n
V
a
l
A
l
a
C
y
s
T
h
r
G
l
y
C
y
s
L
e
u
 
1
6
 

I
I

I
I

I
I:
:
:
11

I
I

I
I

I
I

I
I
1

I
I

I
I

I
I

I
I

I
I

I
I

I
I
1
I

I
I

I
I
II

I
I

I
I

I
I 

D
b
 

3
1
8
 
A
A
C
G
A
C
G
A
C
T
G
T
G
A
G
C
T
G
T
G
T
G
T
G
A
A
C
G
T
T
G
C
G
T
G
T
A
C
C
G
G
C
T
G
C
C
T
C
 
3
6
5
 

R
E
S
U
L
T
 
2
 

U
S
-
0
9
-
9
1
7
-
8
0
0
A
-
1
7
0
0
 

;
 
S
e
q
u
e
n
c
e
 
1
7
0
0
,
 
A
p
p
l
i
c
a
t
i
o
n
 
u
s
/
o
9
9
1
7
8
0
0
A
 

P
a
t
e
n
t
 
N
o
.
 
U
S
2
0
0
2
0
1
1
9
4
6
2
A
1
 

;
 
G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
M
e
n
d
r
i
c
k
,
 
D
o
n
n
a
 

A
P
P
L
I
C
A
N
T
:
 
P
o
r
t
e
r
,
 
M
a
r
k
 

A
P
P
L
I
C
A
N
T
:
 
J
o
h
n
s
o
n
,
 
K
o
r
y
 

A
P
P
L
I
C
A
N
T
:
 
C
a
s
t
l
e
,
 
A
r
t
h
u
r
 

A
P
P
L
I
C
A
N
T
:
 
E
l
a
s
h
o
f
f
,
 
M
i
c
h
a
e
l
 

A
P
P
L
I
C
A
N
T
:
 
G
e
n
e
 
L
o
g
i
c
,
 
I
n
c
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
M
o
l
e
c
u
l
a
r
 
T
o
x
i
c
o
l
o
g
y
 
M
o
d
e
l
i
n
g
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
4
4
9
2
1
-
5
0
3
8
-
U
S
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
9
/
9
1
7
,
8
0
0
A
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
7
-
3
1
 

O
R
G
A
N
I
S
M
:
 
R
a
t
t
u
s
 
n
o
r
v
e
g
i
c
u
s
 

F
E
A
T
U
R
E
:
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
G
e
n
b
a
n
k
 
A
c
c
e
s
s
i
o
n
 
N
o
.
 
U
S
2
0
0
2
0
1
1
9
4
6
2
A
1
 
N
M
 
0
2
2
2
8
4
 

U
S
-
0
9
-
9
1
7
-
8
0
0
A
-
1
7
0
0
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
2
2
,
0
4
0
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
0
-
0
7
-
3
1
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
2
2
,
8
8
0
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
0
-
1
1
-
0
2
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
0
,
0
2
9
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
5
-
1
1
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
0
,
6
4
5
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
5
-
1
5
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
2
,
3
3
6
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
5
-
2
2
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
5
,
7
9
8
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
0
6
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
7
,
4
5
7
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
1
3
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
2
9
8
,
8
8
4
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
1
9
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
6
0
/
3
0
3
,
4
5
9
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
7
-
0
9
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
1
7
4
0
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
i
n
 
V
e
r
.
 
2
.
1
 

S
E
Q
 
I
D
 
N
O
 
1
7
0
0
 

L
E
N
G
T
H
:
 
6
5
1
 

T
Y
P
E
:
 
D
N
A
 

A
l
i
g
n
m
e
n
t
 
S
c
o
r
e
s
:
 

P
r
e
d
.
 
N
o
.
:
 

S
c
o
r
e
:
 

P
e
r
c
e
n
t
 
S
i
m
i
l
a
r
i
t
y
:
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
:
 

Q
u
e
r
y
 
M
a
t
c
h
:
 

D
B
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 
(
1
-
1
6
)
 

Q
Y
 

D
b
 

R
E
S
U
L
T
 
3
 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
6
2
 

0
.
0
0
0
8
1
4
 

8
4
.
0
0
 

1
0
0
.
0
0
%
 

9
2
.
8
6
%
 

8
8
.
4
2
%
 

9
 

L
e
n
g
t
h
:
 

6
5
1
 

M
a
t
c
h
e
s
:
 

1
3
 

C
o
n
s
e
r
v
a
t
i
v
e
:
 
1
 

M
i
s
m
a
t
c
h
e
s
:
 

0
 

I
n
d
e
l
s
:
 

0
 

G
a
p
s
:
 

0

x
 
U
S
-
0
9
-
9
1
7
-
8
0
0
A
-
1
7
0
0
 
(
1
-
6
5
1
)
 

2
 
A
s
p
G
l
u
C
y
s
G
l
u
L
e
u
C
y
s
V
a
l
A
s
n
V
a
l
A
l
a
C
y
s
T
h
r
G
l
y
C
y
s
 
1
5
 

I
I

I
I

I
I
I1

I
I

I
I

I
I

I
I1

1:
:
:

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I
I
1
Il

l 
4
4
0
 
G
A
T
G
A
A
T
G
T
G
A
G
C
T
G
T
G
T
A
T
A
A
A
T
G
T
T
G
C
C
T
G
T
A
C
G
G
G
C
T
G
C
 
4
8
1
 

S
e
q
u
e
n
c
e
 
6
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
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-
W
A
I
T
 

-
D
S
P
B
L
O
C
K
=
1
0
0
 

-
L
O
N
G
L
O
G
 

-
D
E
V
 
_
T
I
M
E
Q
U
T
=
1
2
0
 

-
W
A
R
N
_
T
I
M
E
O
U
T
=
 =30 

-
T
H
R
E
A
D
S
=
1
 

-
X
G
A
P
O
P
=
1
0
 

-
X
G
A
P
E
X
T
=
0
.
5
 

-
F
G
A
P
O
P
=
6
 

-
F
G
A
P
E
X
T
=
7
 

-
Y
G
A
P
O
P
=
1
0
 

-
Y
G
A
P
E
X
T
=
0
.
5
 

-
D
E
L
O
P
=
6
 

-
D
E
L
E
X
T
=
7
 

D
a
t
a
b
a
s
e
 

: 
s
s
u
e
d
_
P
a
t
e
n
t
s
_
N
A
:
*
 

: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
5
A
_
C
O
M
B
.
s
e
q
:
*
 

: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
5
B
_
C
O
M
B
.
s
e
q
:
*
 

: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
6
A
_
C
O
M
B
.
s
e
q
:
*
 

: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
6
B
_
C
O
M
B
.
s
e
q
:
*
 

: 
/
e
g
n
2
_
 
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
P
C
T
U
S
 

_ COMB. 
sgeq:* 

: 
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
n
a
/
b
a
c
k
f
i
l
e
s
l
.
s
e
q
:
*
 

P
r
e
d
.
 

No. 
is 

the 
n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

S
U
M
M
A
R
I
E
S
 

% 
R
e
s
u
l
t
 

Q
u
e
r
y
 

No. 
S
c
o
r
e
 

M
a
t
c
h
 

L
e
n
g
t
h
 

DB 
ID 

D
e
s
c
r
i
p
t
i
o
n
 

1 
58 

6
1
.
1
 

57 
1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

2 
58 

6
1
.
1
 

57 
1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
 

3 
58 

6
1
.
1
 

57 
2 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

4 
58 

6
1
.
1
 

57 
2 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
 

5 
58 

61.1 
57 

2 
US-08-467-920-1 

Sequence 
1, 

Appli 
6 

58 
6
1
.
1
 

57 
2 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
 

7 
58 

6
1
.
1
 

57 
3 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

8 
58 

6
1
.
1
 

57 
3 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
 

9 
58 

6
1
.
1
 

57 
3 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

10 
58 

6
1
.
1
 

57 
3 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
 

11 
58 

6
1
.
1
 

57 
3 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

12 
58 

6
1
.
1
 

57 
3 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
   u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
n
i
 

i3 
56 

5
8
.
9
 

14 
56 

5
8
.
9
 

c 
15 

53 
5
5
.
8
 

c 
16 

53 
5
5
.
8
 

c 
17 

53 
5
5
.
8
 

18 
52 

5
4
.
7
 

19 
50 

5
2
.
6
 

20 
50 

5
2
.
6
 

21 
49 

5
1
.
6
 

c 
22 

49 
5
1
.
6
 

c 
23 

48 
5
0
.
5
 

c 
24 

48 
5
0
.
5
 

25 
48 

5
0
.
5
 

26 
48 

5
0
.
5
 

27 
48 

5
0
.
5
 

28 
4
7
.
5
 

5
0
.
0
 

29 
4
7
.
5
 

5
0
.
0
 

30 
4
7
.
5
 

5
0
.
0
 

31 
47 

4
9
.
5
 

32 
47 

4
9
.
5
 

33 
47 

4
9
.
5
 

34 
47 

4
9
.
5
 

35 
47 

4
9
.
5
 

c 
36 

47 
4
9
.
5
 

c 
37 

47 
4
9
.
5
 

c¢ 
38 

47 
4
9
.
5
 

39 
47 

4
9
.
5
 

40 
47 

4
9
.
5
 

41 
47 

439.5 
42 

47 
4
9
.
5
 

43 
47 

4
9
.
5
 

44 
4
6
.
5
 

4
8
.
9
 

45 
4
6
.
5
 

4
8
.
9
 

R
E
S
U
L
T
 

1 
U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
1
 

P
a
t
e
n
t
 

No. 
5
5
1
8
8
8
8
 

A
P
P
L
I
C
A
N
T
:
 

A
D
D
R
E
S
S
E
E
:
 

S
T
R
E
E
T
:
 

C
I
T
Y
:
 

S
T
A
T
E
:
 

C
O
U
N
T
R
Y
 : 

ZIP: 
1
9
1
0
3
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

C
O
M
P
U
T
E
R
:
 

S
O
F
T
W
A
R
E
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

45 
589 

1
1
1
9
 

7
8
7
2
0
 

7
8
7
2
0
 

1
3
6
9
1
7
 

7
4
5
2
7
 

7
4
5
2
8
 

4
8
9
4
 

1
3
4
8
9
0
 

601 
601 
789 

2
4
1
9
 

6
2
3
5
4
 

3
3
1
8
 

3
7
0
3
0
 

2
4
5
2
8
6
 

601 
601 
601 
601 
809 

6
9
0
6
2
 

6
9
0
6
2
 

6
9
6
8
7
 

9
0
7
2
4
 

3
2
5
0
3
4
 

3
8
9
5
0
4
 

4
4
0
3
7
6
5
 

4
4
1
1
5
2
9
 

8
7
6
2
9
 

8
7
6
2
9
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

W
a
l
d
m
a
n
,
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

54 
C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

and 
No. 

5
5
1
8
8
8
8
r
i
s
 

One 
L
i
b
e
r
t
y
 

P
l
a
c
e
 

- 
4
6
t
h
 

F
l
o
o
r
 

P
h
i
l
a
d
e
l
p
h
i
a
 

P
e
n
n
s
y
l
v
a
n
i
a
 

U
.
S
.
A
.
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

LE EE EE RN IE IE ER SN) 3 3 

U
S
-
0
7
-
9
0
3
-
0
2
9
-
3
 

U
S
-
0
7
-
9
0
3
-
0
2
9
-
2
 

U
S
-
0
9
-
5
4
3
-
6
8
1
A
-
3
2
9
9
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
2
7
1
0
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
7
2
8
3
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
6
3
6
9
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
2
3
3
9
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
3
2
7
5
 

U
S
-
0
9
-
9
7
6
-
5
9
4
-
1
5
5
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
6
0
2
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
8
9
3
3
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
8
9
3
4
 

U
S
-
0
9
-
6
2
7
-
5
3
6
-
1
1
 

U
S
-
0
9
-
6
2
7
-
5
3
6
-
1
0
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
6
1
8
8
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
3
7
5
5
 

U
S
-
0
8
-
3
1
1
-
7
3
1
A
-
2
5
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
4
9
7
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
4
0
5
2
7
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
6
3
8
6
6
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
6
3
9
4
1
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
1
7
0
0
9
 

U
S
-
0
9
-
2
7
0
-
7
6
7
-
1
2
2
7
6
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
3
6
0
8
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
3
6
0
9
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
2
8
9
0
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
6
6
0
1
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
4
9
5
7
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
1
7
7
4
 

U
S
-
0
9
-
1
0
3
-
8
4
0
A
-
2
 

U
S
-
0
9
-
1
0
3
-
8
4
0
A
-
1
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
2
6
2
 

U
S
-
0
9
-
9
4
9
-
0
1
6
-
1
5
2
6
3
 

A
L
I
G
N
M
E
N
T
S
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
1
4
1
8
9
2
A
 

S
c
o
t
t
 

A. 
ST 

R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

and 
M
e
t
h
o
d
s
 

of 
U
s
i
n
g
 

the 
S
a
m
e
 

.5 
i
n
c
h
 

d
i
s
k
,
 

720 
Kb 

435 

i H 
R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

H 
R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

i ; 
T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

i 
T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

; 
I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

M
a
r
k
 

1: 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

W
o
r
d
P
e
r
f
e
c
t
 

5.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
1
4
1
,
8
9
2
A
 

2
6
-
0
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

T
J
U
-
0
9
0
3
 

P
a
g
e
 

1 

S
e
q
u
e
n
c
e
 

3, 
A
p
p
l
i
 

S
e
q
u
e
n
c
e
 

2, 
A
p
p
l
i
 

S
e
q
u
e
n
c
e
 

3
2
9
9
,
 

Ap 
S
e
q
u
e
n
c
e
 

1
2
7
1
0
,
 

S
e
q
u
e
n
c
e
 

1
7
2
8
3
,
 

S
e
q
u
e
n
c
e
 

1
6
3
6
9
,
 

S
e
q
u
e
n
c
e
 

1
2
3
3
9
,
 

S
e
q
u
e
n
c
e
 

1
3
2
7
5
,
 

S
e
q
u
e
n
c
e
 

155, 
A
p
p
 

S
e
q
u
e
n
c
e
 

1
5
6
0
2
,
 

A 

S
e
q
u
e
n
c
e
 

1
5
8
9
3
3
,
 

S
e
q
u
e
n
c
e
 

1
5
8
9
3
4
,
 

S
e
q
u
e
n
c
e
 

11, 
A
p
p
l
 

S
e
q
u
e
n
c
e
 

10, 
A
p
p
l
 

S
e
q
u
e
n
c
e
 

1
6
1
8
8
,
 

A 
S
e
q
u
e
n
c
e
 

3
7
5
5
,
 

Ap 
S
e
q
u
e
n
c
e
 

25, 
A
p
p
l
 

S
e
q
u
e
n
c
e
 

1
5
4
9
7
,
 

A 
S
e
q
u
e
n
c
e
 

4
0
5
2
7
,
 

S
e
q
u
e
n
c
e
 

6
3
8
6
6
,
 

S
e
q
u
e
n
c
e
 

6
3
9
4
1
,
 

S
e
q
u
e
n
c
e
 

117009, 
S
e
q
u
e
n
c
e
 

1
2
2
7
6
,
 

S
e
q
u
e
n
c
e
 

1
3
6
0
8
,
 

S
e
q
u
e
n
c
e
 

1
3
6
0
9
,
 

S
e
q
u
e
n
c
e
 

1
2
8
9
0
,
 

S
e
q
u
e
n
c
e
 

1
6
6
0
1
,
 

S
e
q
u
e
n
c
e
 

1
4
9
5
7
,
 

S
e
q
u
e
n
c
e
 

1
1
7
7
4
,
 

S
e
q
u
e
n
c
e
 

2, 
A
p
p
l
i
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

S
e
q
u
e
n
c
e
 

1
5
2
6
2
,
 

A 
S
e
q
u
e
n
c
e
 

1
5
2
6
3
,
 

A PEPPY PPP PY

Pg.091



M
o
n
 
F
e
b
 
1
4
 
1
2
:
2
7
:
4
5
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
n
i
 

P
a
g
e
 
2
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
5
7
 
b
a
s
e
 
p
a
i
r
s
 

T
Y
P
E
:
 
n
u
c
l
e
i
c
 
a
c
i
d
 

S
T
R
A
N
D
E
D
N
E
S
S
:
 
d
o
u
b
l
e
 

T
O
P
O
L
O
G
Y
:
 
b
o
t
h
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
c
D
N
A
 

F
E
A
T
U
R
E
:
 

N
A
M
E
/
K
E
Y
:
 
C
D
S
 

L
O
C
A
T
I
O
N
:
 
1
.
.
5
7
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
1
 

A
l
i
g
n
m
e
n
t
 
S
c
o
r
e
s
:
 

P
r
e
d
.
 
N
o
.
:
 

0
.
1
5
2
 

L
e
n
g
t
h
:
 

5
7
 

S
c
o
r
e
:
 

5
8
.
0
0
 

M
a
t
c
h
e
s
:
 

9
 

P
e
r
c
e
n
t
 
S
i
m
i
l
a
r
i
t
y
:
 

7
5
.
0
0
%
 

C
o
n
s
e
r
v
a
t
i
v
e
:
 
0
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
:
 
7
5
.
0
0
%
 

M
i
s
m
a
t
c
h
e
s
:
 

3
 

Q
u
e
r
y
 
M
a
t
c
h
:
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A
D
D
R
E
S
S
 : 

. 
bb 

19 
J
A
 

L
U
L
L
 
d
L
 

54 
ADDRESSEE: 

Woodcock 
Washburn 

Kurtz 
Mackiewicz 

& 
No. 

5879656ris 
S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

p
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

Z
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

NUMBER: 
U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 

D
A
T
E
:
 

0
5
-
J
A
N
-
1
9
9
6
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

US 
0
8
/
1
4
1
,
8
9
2
 

FILING 
DATE: 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

F
O
R
 

S
E
Q
 

I
D
 

N
O
:
 

1: 

S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

57 
b
a
s
e
 

p
a
i
r
s
 

TYPE: 
n
u
c
l
e
i
c
 

acid 
S
T
R
A
N
D
E
D
N
E
S
S
:
 

d
o
u
b
l
e
 

T
O
P
O
L
O
G
Y
:
 

b
o
t
h
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

c
D
N
A
 

F
E
A
T
U
R
E
:
 

. 

N
A
M
E
/
K
E
Y
:
 

C
D
S
 

L
O
C
A
T
I
O
N
:
 

1
.
.
5
7
 

R
E
S
U
L
T
 

2 
U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
4
 

S
e
q
u
e
n
c
e
 

4, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
1
4
1
8
9
2
A
 

P
a
t
e
n
t
 

No. 
5
5
1
8
8
8
8
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

ST 
R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

and 
M
e
t
h
o
d
s
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

of 
U
s
i
n
g
 

the 
S
a
m
e
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
U
E
N
C
E
S
:
 

54 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

a
n
d
 

No. 
5
5
1
8
8
8
8
r
i
s
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
 

- 
4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U.S.A. 
ZIP: 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

~ 
M
E
D
I
U
M
 

T
Y
P
E
:
 

3.5 
i
n
c
h
 

d
i
s
k
,
 

720 
Kb 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

5.1 
C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
1
4
1
,
8
9
2
A
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
 : 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
0
9
0
3
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

i ; 
T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
1
 

; 
I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

4: 
: 

i 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

Rk 
A
l
i
g
n
m
e
n
t
 

S
c
o
r
e
s
:
 

H 
L
E
N
G
T
H
:
 

57 
b
a
s
e
 

p
a
i
r
s
 

P
r
e
d
.
 

N
o
.
:
 

© 
0
.
1
5
2
 

L
e
n
g
t
h
:
 

57 
- 

: 
TYPE: 

n
u
c
l
e
i
c
 

acid 
Score: 

58.00 
M
a
t
c
h
e
s
:
 

9 
H 

S
T
R
A
N
D
E
D
N
E
S
S
:
 

d
o
u
b
l
e
 

P
e
r
c
e
n
t
 

S
i
m
i
l
a
r
i
t
y
:
 

7
5
.
0
0
%
 

C
o
n
s
e
r
v
a
t
i
v
e
:
 

0 
H 

T
O
P
O
L
O
G
Y
:
 

b
o
t
h
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
:
 

7
5
.
0
0
%
 

M
i
s
m
a
t
c
h
e
s
:
 

3 
H 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

C
D
N
A
 

Q
u
e
r
y
 

M
a
t
c
h
:
 

6
1
.
0
5
%
 

I
n
d
e
l
s
:
 

0 
i 

F
E
A
T
U
R
E
:
 

DB: 
2 

G
a
p
s
:
 

0 
; 

N
A
M
E
/
K
E
Y
:
 

C
D
S
 

: 
i 

L
O
C
A
T
I
O
N
:
 

1
.
.
5
7
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

(
1
-
1
6
)
 

x 
U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
1
 

(
1
-
5
7
)
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
4
 

  
Qy 

4 
S
Y
 

f
r
a
l
f
o
p
v
a
l
i
o
e
 

F
R
E
Y
 

i 
15 

A
l
i
g
n
m
e
n
t
 

S
c
o
r
e
s
:
 

T
A
A
 

T
E
A
 

 

Pg.092



M
o
n
 
F
e
b
 
1
4
 
1
2
:
2
7
:
4
5
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
n
g
 

P
a
g
e
 
1
 

G
e
n
C
o
r
e
 
v
e
r
s
i
o
n
 
5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 
(
c
)
 
1
9
9
3
 
-
 
2
0
0
5
 
C
o
m
p
u
g
e
n
 
L
t
d
.
 

O
M
 
p
r
o
t
e
i
n
.
-
 
n
u
c
l
e
i
c
 
s
e
a
r
c
h
,
 
u
s
i
n
g
 
f
r
a
m
e
_
p
l
u
s
_
p
2
n
 
m
o
d
e
l
 

R
u
n
 
o
n
:
 

F
e
b
r
u
a
r
y
 
1
1
,
 
2
0
0
5
,
 
2
1
:
3
3
:
1
6
 
;
 
S
e
a
r
c
h
 
t
i
m
e
 
3
6
0
 
S
e
c
o
n
d
s
 

(
w
i
t
h
o
u
t
 
a
l
i
g
n
m
e
n
t
s
)
 

2
6
3
.
1
0
0
 
M
i
l
l
i
o
n
 
c
e
l
l
 
u
p
d
a
t
e
s
/
s
e
c
 

T
i
t
l
e
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

P
e
r
f
e
c
t
 
s
c
o
r
e
:
 
9
5
 

S
e
q
u
e
n
c
e
:
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

S
c
o
r
i
n
g
 
t
a
b
l
e
:
 
B
L
O
S
U
M
6
2
 

X
g
a
p
o
p
 
1
0
.
0
 
,
 
X
g
a
p
e
x
t
 
0
.
5
 

Y
g
a
p
o
p
 
1
0
.
0
 
,
 
Y
g
a
p
e
x
t
 
0
.
5
 

F
g
a
p
o
p
 
6
.
0
 ,
 
F
g
a
p
e
x
t
 
7
.
0
 

D
e
l
o
p
 

6
.
0
 ,
 
D
e
l
e
x
t
 

7
.
0
 

S
e
a
r
c
h
e
d
:
 

4
3
9
0
2
0
6
 
s
e
q
s
,
 
2
9
5
9
8
7
0
6
6
7
 
r
e
s
i
d
u
e
s
 

T
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
h
i
t
s
 
s
a
t
i
s
f
y
i
n
g
 
c
h
o
s
e
n
 
p
a
r
a
m
e
t
e
r
s
:
 

8
7
8
0
4
1
2
 

M
i
n
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
0
 

M
a
x
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
-
p
r
o
c
e
s
s
i
n
g
:
 
M
i
n
i
m
u
m
 
M
a
t
c
h
 
0
%
 

M
a
x
i
m
u
m
 
M
a
t
c
h
 
1
0
0
%
 

L
i
s
t
i
n
g
 
f
i
r
s
t
 
4
5
 
s
u
m
m
a
r
i
e
s
 

C
o
m
m
a
n
d
 
l
i
n
e
 
p
a
r
a
m
e
t
e
r
s
:
 

-
M
O
D
E
L
=
f
r
a
m
e
,
_
p
2
n
.
m
o
d
e
l
 
-
D
E
V
=
x
l
h
 

-
Q
=
/
c
g
n
2
_
1
/
U
S
P
T
O
_
s
p
o
o
l
/
U
S
1
0
1
0
7
8
1
4
/
r
u
n
a
t
_
0
7
0
2
2
0
0
5
_
1
5
5
1
5
4
_
2
1
8
0
1
/
a
p
p
_
q
u
e
r
y
.
f
a
s
t
a
_
1
.
1
9
9
 

-
D
B
=
N
_
G
e
n
e
s
e
q
_
1
6
D
e
c
0
4
 
-
Q
F
M
T
=
f
a
s
t
a
p
 
-
S
U
F
F
I
X
=
r
n
g
 
-
M
I
N
M
A
T
C
H
=
0
.
1
 
-
L
O
O
P
C
L
=
0
 

-
L
O
O
P
E
X
T
=
0
 
-
U
N
I
T
S
=
b
i
t
s
 
-
S
T
A
R
T
=
1
 
-
E
N
D
=
-
1
 
-
M
A
T
R
I
X
=
b
l
o
s
u
m
6
2
 
-
T
R
A
N
S
=
h
u
m
a
n
4
0
.
c
d
i
 

-
L
I
S
T
=
4
5
 
-
D
O
C
A
L
I
G
N
=
2
0
0
 
-
T
H
R
_
S
C
O
R
E
=
p
c
t
 
-
T
H
R
 
M
A
X
=
1
0
0
 
-
T
H
R
_
M
I
N
=
0
 
-
A
L
I
G
N
=
4
0
 

-
M
O
D
E
=
L
O
C
A
L
 
-
O
U
T
F
M
T
=
p
t
o
 
-
N
O
R
M
=
e
x
t
 
-
H
E
A
P
S
I
Z
E
=
5
0
0
 
-
M
I
N
L
E
N
=
0
 
-
M
A
X
L
E
N
=
2
0
0
0
0
0
0
0
0
0
 

-
U
S
E
R
=
U
S
1
0
1
0
7
8
1
4
@
C
G
N
1
1
_
4
7
0
 
@
r
u
n
a
t
0
7
0
2
2
0
0
5
_
1
5
5
1
5
4
_
2
1
8
0
1
 
-
N
C
P
U
=
6
 
-
I
C
P
U
=
3
 

-
N
O
 
M
M
A
P
 
-
L
A
R
G
E
Q
U
E
R
Y
 
-
N
E
G
 
S
C
O
K
E
S
=
0
 
-
W
A
I
T
 
-
D
S
P
B
L
O
C
K
=
1
0
0
 
-
L
O
N
G
L
O
G
 

-
D
E
V
_
T
I
M
E
O
U
T
=
1
2
0
 
-
W
A
R
N
 
T
I
M
E
O
U
T
=
3
0
 
-
T
H
R
E
A
D
S
=
1
 
-
X
G
A
P
O
P
=
1
0
 
-
X
G
A
P
E
X
T
=
0
.
5
 
-
F
G
A
P
O
P
=
6
 

-
F
G
A
P
E
X
T
=
7
 
-
Y
G
A
P
O
P
=
1
0
 
-
Y
G
A
P
E
X
T
=
0
.
5
 
-
D
E
L
O
P
=
6
 
-
D
E
L
E
X
T
=
7
 

D
a
t
a
b
a
s
e
 
:
 

N
G
e
n
e
s
e
q
_
1
6
D
e
c
0
4
:
*
 

1
:
 
g
e
n
e
s
e
q
n
1
9
8
0
s
:
*
 

2
:
 
g
e
n
e
s
e
q
n
1
9
9
0
s
:
*
 

3
:
 
g
e
n
e
s
e
q
n
2
0
0
0
s
:
*
 

4
:
 
g
e
n
e
s
e
q
n
2
0
0
1
a
s
:
*
 

5
:
 
g
e
n
e
s
e
q
n
2
0
0
1
b
s
:
*
 

6
:
 
g
e
n
e
s
e
q
n
2
0
0
2
a
s
:
*
 

7
:
 
g
e
n
e
s
e
q
n
2
0
0
2
b
s
:
*
 

8
:
 
g
e
n
e
s
e
q
n
2
0
0
3
a
s
:
*
 

9
:
 
g
e
n
e
s
e
q
n
2
0
0
3
b
s
:
*
 

1
0
:
 
g
e
n
e
s
e
q
n
2
0
0
3
c
s
:
*
 

1
1
:
 
g
e
n
e
s
e
q
n
2
0
0
3
d
s
:
*
 

1
2
:
 
g
e
n
e
s
e
q
n
2
0
0
4
a
s
:
*
 

1
3
:
 
g
e
n
e
s
e
q
n
2
0
0
4
b
s
:
*
 

P
r
e
d
.
 
N
o
.
 
i
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
e
s
u
l
t
s
 
p
r
e
d
i
c
t
e
d
 
b
y
 
c
h
a
n
c
e
 
t
o
 
h
a
v
e
 
a
 

s
c
o
r
e
 
g
r
e
a
t
e
r
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
 
t
h
e
 
s
c
o
r
e
 
o
f
 
t
h
e
 
r
e
s
u
l
t
 
b
e
i
n
g
 
p
r
i
n
t
e
d
,
 

a
n
d
 
i
s
 
d
e
r
i
v
e
d
 
b
y
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
t
o
t
a
l
 
s
c
o
r
e
 
d
i
s
t
r
i
b
u
t
i
o
n
.
 

S
U
M
M
A
R
I
E
S
 

R
e
s
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1: 

u
n
i
p
r
o
t
_
s
p
r
o
t
:
*
 

OC 
E
u
k
a
r
y
o
t
a
;
 

M
e
t
a
z
o
a
;
 

C
h
o
r
d
a
t
a
;
 

C
r
a
n
i
a
t
a
;
 

V
e
r
t
e
b
r
a
t
a
;
 

E
u
t
e
l
e
o
s
t
o
m
i
;
 

2: 
u
n
i
p
r
o
t
_
t
r
e
m
b
l
:
*
 

oc 
M
a
m
m
a
l
i
a
;
 

B
u
t
h
e
r
i
a
;
 

P
r
i
m
a
t
e
s
;
 

C
a
t
a
r
r
h
i
n
i
;
 

H
o
m
i
n
i
d
a
e
;
 

H
o
m
o
.
 

ox 
N
C
B
I
_
T
a
x
I
D
=
9
6
0
6
;
 

P
r
e
d
.
 

No. 
is 

t
h
e
 

n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
R
N
 

[1] 
s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

RP 
S
E
Q
U
E
N
C
E
 

F
R
O
M
 

N
.
A
.
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

RC 
T
I
S
S
U
E
=
C
o
l
o
n
;
 

RX 
M
E
D
L
I
N
E
=
9
6
1
9
3
7
0
5
;
 

P
u
b
M
e
d
=
8
6
0
5
0
4
1
;
 

D
O
I
=
1
0
.
1
0
0
6
/
b
b
r
c
.
1
9
9
6
.
0
2
8
7
;
 

S
U
M
M
A
R
I
E
S
 

RA 
 
M
i
y
a
z
a
t
o
 

M., 
N
a
k
a
z
a
t
o
 

M., 
Y
a
m
a
g
u
c
h
i
 

H., 
D
a
t
e
 

Y., 
K
o
j
i
m
a
 

M., 
% 

RA 
 
K
a
n
g
a
w
a
 

K., 
M
a
t
s
u
o
 

H., 
M
a
t
s
u
k
u
r
a
 

S.; 
R
e
s
u
l
t
 

Q
u
e
r
y
 

RT. 
"
C
l
o
n
i
n
g
 

a
n
d
 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 

of 
a 

c
D
N
A
 

e
n
c
o
d
i
n
g
 

a 
p
r
e
c
u
r
s
o
r
 

f
o
r
 

h
u
m
a
n
 

No. 
S
c
o
r
e
 

M
a
t
c
h
 

L
e
n
g
t
h
 

DB 
ID 

D
e
s
c
r
i
p
t
i
o
n
 

RT 
u
r
o
g
u
a
n
y
l
i
n
.
"
;
 

E
E
 
e
l
 

E
E
 

L
E
E
 

EL 
E
E
 

a
a
 

EEL 
EEE 

EEE 
ET 

. 
RL 

B
i
o
c
h
e
m
.
 

B
i
o
p
h
y
s
.
 

R
e
s
.
 

C
o
m
m
u
n
.
 

2
1
9
:
6
4
4
-
6
4
8
(
1
9
9
6
)
.
 

1 
92 

9
6
.
8
 

112 
1 

G
U
A
U
_
H
U
M
A
N
 

Q
1
6
6
6
1
 

h
o
m
o
 

s
a
p
i
e
n
 

R
N
 

[2] 
2 

S0 
9
4
.
7
 

111 
1 

G
U
A
U
_
C
A
V
P
O
 

P
7
0
1
0
7
 

c
a
v
i
a
 

p
o
r
c
e
 

RP 
S
E
Q
U
E
N
C
E
 

F
R
O
M
 

N
.
A
.
 

3 
84 

88.4 
106 

1 
GUAU 

M
O
U
S
E
 

0
0
9
0
5
1
 

mus 
m
u
s
c
u
l
u
 

RC 
 
T
I
S
S
U
E
=
C
o
l
o
n
;
 

4 
84 

8
8
.
4
 

106 
1 

G
U
A
U
_
R
A
T
 

P
7
0
6
6
8
 

r
a
t
t
u
s
 

n
o
r
v
 

RX 
M
E
D
L
I
N
E
=
9
6
1
0
6
4
2
4
;
 

P
u
b
M
e
d
=
8
5
%
1
9
7
9
5
;
 

D
O
I
=
1
0
.
1
0
1
6
/
0
1
6
7
-
4
8
3
8
(
9
5
)
0
0
2
0
4
-
4
;
 

5 
84 

8
8
.
4
 

106 
2 

Q
9
Q
U
Q
3
 

Q
9
q
u
g
3
 

m
u
s
 

m
u
s
c
u
l
u
 

R
A
 

H
i
l
l
 

O., 
C
e
t
i
n
 

Y., 
C
i
e
s
l
a
k
 

A., 
M
a
e
g
e
r
t
 

H
.
-
J
.
,
 

F
o
r
s
s
m
a
n
n
 

W
.
-
G
.
;
 

6 
84 

8
8
.
4
 

107 
2 

QB8R5GS8 
Q
8
r
5
g
8
 

n
o
t
o
m
y
s
 

ale 
RT 

"A 
n
e
w
 

h
u
m
a
n
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
-
a
c
t
i
v
a
t
i
n
g
 

p
e
p
t
i
d
e
 

(
G
C
A
P
-
I
I
,
 

7 
82 

8
6
.
3
 

113 
1 

G
U
A
U
_
P
I
G
 

0
1
3
0
0
9
 

sus 
s
c
r
o
f
a
 

RT 
u
r
o
g
u
a
n
y
l
i
n
)
 

: 
p
r
e
c
u
r
s
o
r
 

c
D
N
A
 

and 
c
o
l
o
n
i
c
 

e
x
p
r
e
s
s
i
o
n
.
"
;
 

8 
77 

8
1
.
1
 

109 
1 

G
U
A
U
_
D
I
D
M
A
 

Q
2
8
3
5
8
 

d
i
d
e
l
p
h
i
s
 

m 
RL 

B
i
o
c
h
i
m
.
 

B
i
o
p
h
y
s
.
 

A
c
t
a
 

1
2
5
3
:
1
4
6
-
1
4
9
(
1
9
9
5
)
.
 

9 
73 

7
6
.
8
 

108 
2 

Q
9
8
T
I
O
 

Q
9
8
t
i
0
 

a
n
g
u
i
l
l
a
 

an 
. 

R
N
 

[3] 
10 

73 
7
6
.
8
 

108 
2 

Q
7
z
z
Z
S
0
 

Q
7
z
z
s
8
0
 

a
n
g
u
i
l
l
a
 

ja 
RP 

S
E
Q
U
E
N
C
E
 

F
R
O
M
 

N
.
A
.
 

11 
73 

7
6
.
8
 

116 
2 

(
Q
9
8
T
H
9
 

Q
9
8
t
h
9
 

a
n
g
u
i
l
l
a
 

an 
RC 

T
I
S
S
U
E
=
P
l
a
c
e
n
t
a
;
 

12 
67 

7
0
.
5
 

109 
2 

Q
7
2
Z
s
2
 

Q
7
z
z
s
2
 

a
n
g
u
i
l
l
a
 

ja 
RA 

 
M
a
e
g
e
r
t
 

H
.
-
J
.
,
 

H
i
l
l
 

O., 
F
o
r
s
s
m
a
n
n
 

W
.
-
G
.
;
 

13 
64 

6
7
.
4
 

78 
2 

Q
9
3
G
0
1
 

Q
9
3
g
0
1
 

v
i
b
r
i
o
 

m
i
m
i
 

RL 
S
u
b
m
i
t
t
e
d
 

(
A
U
G
-
1
9
9
6
)
 

to 
the 

E
M
B
L
/
G
e
n
B
a
n
k
/
D
D
B
J
 

d
a
t
a
b
a
s
e
s
.
 

14 
63 

6
6
.
3
 

61 
2 

Q
6
V
E
G
?
 

Q
6
v
e
g
7
 

e
s
c
h
e
r
i
c
h
i
a
 

R
N
 

[4] 
15 

63 
6
6
.
3
 

61 
2 

Q
6
V
E
G
S
 

Q
6
v
e
g
8
 

e
s
c
h
e
r
i
c
h
i
a
 

RP 
S
E
Q
U
E
N
C
E
 

F
R
O
M
 

N
.
A
.
 

16 
63 

6
6
.
3
 

72 
1 

H
S
T
2
_
E
C
O
L
I
 

Q
4
7
1
8
5
 

e
s
c
h
e
r
i
c
h
i
a
 

RX 
M
E
D
L
I
N
E
=
9
7
4
2
2
6
1
3
;
 

P
u
b
M
e
d
=
9
2
6
8
6
3
9
;
 

D
0
I
=
1
0
.
1
0
0
6
/
g
e
n
o
.
1
9
9
7
.
4
8
0
8
;
 

17 
63 

6
6
.
3
 

72 
1 

H
S
T
3
_
E
C
O
L
I
 

P
0
7
9
6
5
 

e
s
c
h
e
r
i
c
h
i
a
 

R
A
 

M
i
y
a
z
a
t
o
 

M., 
N
a
k
a
z
a
t
o
 

M., 
M
a
t
s
u
k
u
r
a
 

S., 
K
a
n
g
a
w
a
 

K., 
M
a
t
s
u
o
 

H.; 
18 

62 
65.3 

110 
2 

Q72Z81 
Q7zzs1 

a
n
g
u
i
l
l
a
 

ja 
RT 

"
G
e
n
o
m
i
c
 

s
t
r
u
c
t
u
r
e
 

and 
c
h
r
o
m
o
s
o
m
a
l
 

l
o
c
a
l
i
z
a
t
i
o
n
 

of 
human 

19 
60 

6
3
.
2
 

17 
2 

Q
9
R
5
8
1
 

Q
9
r
s
5
8
1
 

v
i
b
r
i
o
 

c
h
o
l
 

RT 
u
r
o
g
u
a
n
y
l
i
n
.
”
;
 

20 
60 

6
3
.
2
 

18 
2 

Q
9
R
5
8
0
 

Q
9
r
5
8
0
 

v
i
b
r
i
o
 

c
h
o
l
 

RL 
G
e
n
o
m
i
c
s
 

4
3
:
3
5
9
-
3
6
5
(
1
9
9
7
)
.
 

21 
60 

6
3
.
2
 

19 
2 

Q
9
R
5
7
8
%
 

Q
9
r
5
7
9
 

v
i
b
r
i
o
 

c
h
o
l
 

R
N
 

[5] 
22 

60 
6
3
.
2
 

28 
2 

Q
9
R
5
7
8
 

Q
9
r
5
7
8
 

v
i
b
r
i
o
 

c
h
o
l
 

R
P
 

S
E
Q
U
E
N
C
E
 

O
F
 

8
9
-
1
1
2
,
 

A
N
D
 

D
I
S
U
L
F
I
D
E
 

B
O
N
D
S
.
 

23 
60 

6
3
.
2
 

78 
1 

H
S
T
N
_
V
I
B
C
H
 

P
0
4
4
2
9
 

v
i
b
r
i
o
 

c
h
o
l
 

RC 
T
I
S
S
U
E
=
B
l
o
o
d
;
 

24 
60 

6
3
.
2
 

78 
1 

H
S
T
O
_
V
I
B
C
H
 

Q
0
7
4
2
5
 

v
i
b
r
i
o
 

c
h
o
l
 

R
X
 

M
E
D
L
I
N
E
=
9
6
0
4
9
5
5
0
;
 

P
u
b
M
e
d
=
7
5
8
9
5
0
7
;
 

D
O
I
=
1
0
.
1
0
1
6
/
0
0
1
4
-
5
7
9
3
(
9
5
)
0
1
0
7
5
-
P
;
 

25 
58 

6
1
.
1
 

18 
2 

Q
7
M
0
U
3
 

Q
7
m
o
O
u
3
 

c
i
t
r
o
b
a
c
t
e
r
 

RA 
H
e
s
s
 

R., 
K
u
h
n
 

M., 
S
c
h
u
l
z
-
K
n
a
p
p
e
 

P., 
R
a
i
d
a
 

M., 
F
u
c
h
s
 

M., 
K
l
o
d
t
 

J., 
26 

58 
6
1
.
1
 

71 
1 

H
S
T
B
_
Y
E
R
E
N
 

P
7
4
9
7
7
 

y
e
r
s
i
n
i
a
 

en 
R
A
 

A
d
e
r
m
a
n
n
 

K., 
K
a
e
v
e
r
 

V., 
C
e
t
i
n
 

Y., 
F
o
r
s
s
m
a
n
n
 

W
.
-
G
.
;
 

27 
58 

61.1 
72 

1 
H
S
T
1
_
E
C
O
L
I
 

P01559 
e
s
c
h
e
r
i
c
h
i
a
 

RT 
 "GCAP-II: 

i
s
o
l
a
t
i
o
n
 

and 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 

of 
the 

c
i
r
c
u
l
a
t
i
n
g
 

form 
of 

28 
56 

5
8
.
9
 

72 
1 

H
S
T
C
_
Y
E
R
E
N
 

0
5
0
3
1
9
 

y
e
r
s
i
n
i
a
 

en 
RT 

h
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
.
®
;
 

29 
56 

5
8
.
9
 

115 
1 

G
U
A
N
_
H
U
M
A
N
 

Q
0
2
7
4
7
 

h
o
m
o
 

s
a
p
i
e
n
 

RL 
F
E
B
S
 

L
e
t
t
.
 

3
7
4
:
3
4
-
3
8
(
1
9
9
5
)
.
 

30 
56 

5
8
.
9
 

115 
1 

G
U
A
N
_
R
A
T
 

P
2
8
9
0
2
 

r
a
t
t
u
s
 

n
o
r
v
 

R
N
 

(el 
31 

S56 
5
8
.
9
 

1
1
5
 

2 
Q
B
8
R
5
G
9
 

Q
8
r
5
g
9
 

n
o
t
o
m
y
s
 

a
l
e
 

R
P
 

S
E
Q
U
E
N
C
E
 

O
F
 

9
7
-
1
1
2
,
 

A
N
D
 

D
I
S
U
L
F
I
D
E
 

B
O
N
D
S
.

Pg.097



M
o
n
 
F
e
b
 
1
4
 
1
2
:
2
7
:
4
6
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
u
p
 

P
a
g
e
 
2
 

R
X
 

R
A
 

R
A
 

R
A
 

R
T
 

R
T
 

R
L
 

R
N
 

R
P
 

R
X
 

R
A
 

R
A
 

R
T
 

R
T
 

R
L
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

C
C
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

D
R
 

K
W
 

F
T
 

F
T
 

F
T
 

F
T
 

F
T
 

F
T
 

F
T
 

F
T
 

S
Q
 

M
E
D
L
I
N
E
=
9
4
1
8
9
7
7
5
;
 
P
u
b
M
e
d
=
8
1
4
1
3
3
4
;
 

K
i
t
a
 
T
.
,
 
S
m
i
t
h
 
C
.
E
.
,
 
F
o
k
 
K
.
F
.
,
 
D
u
f
f
i
n
 
K
.
L
.
,
 
M
o
o
r
e
 
W
.
M
.
,
 

K
a
r
a
b
a
t
s
o
s
 
P
.
J
.
,
 
K
a
c
h
u
r
 
J
.
F
.
,
 
H
a
m
r
a
 
F
.
K
.
,
 
P
i
d
h
o
r
o
d
e
c
k
y
j
 
N
.
V
.
,
 

F
o
r
t
e
 
L
.
R
.
,
 
C
u
r
r
i
e
 
M
.
G
.
;
 

"
C
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
o
f
 
h
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
:
 
a
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
g
u
a
n
y
l
i
n
 

p
e
p
t
i
d
e
 
f
a
m
i
l
y
.
"
;
 

A
m
.
 
J
.
 
P
h
y
s
i
o
l
.
 
2
6
6
:
F
3
4
2
-
F
3
4
8
(
1
9
9
4
)
.
 

(71 
S
T
R
U
C
T
U
R
E
 
B
Y
 
N
M
R
 
O
F
 
9
7
-
1
1
2
.
 

M
E
D
L
I
N
E
=
9
8
4
4
5
2
2
0
;
 
P
u
b
M
e
d
=
9
7
7
4
2
3
6
;
 

M
a
r
x
 
U
.
C
.
,
 
K
l
o
d
t
 
J
.
,
 
M
e
y
e
r
 
M
.
,
 
G
e
r
l
a
c
h
 
H
.
,
 
R
o
e
s
c
h
 
P
.
,
 
F
o
r
s
s
m
a
n
n
 
W
.
-
G
.
,
 

A
d
e
r
m
a
n
n
 
K
.
;
 

"
O
n
e
 
p
e
p
t
i
d
e
,
 
t
w
o
 
t
o
p
o
l
o
g
i
e
s
:
 
s
t
r
u
c
t
u
r
e
 
a
n
d
 
i
n
t
e
r
c
o
n
v
e
r
s
i
o
n
 
d
y
n
a
m
i
c
s
 

o
f
 
h
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
 
i
s
o
m
e
r
s
.
"
;
 

J
.
 
P
e
p
t
.
 
R
e
s
.
 
5
2
:
2
2
9
-
2
4
0
(
1
9
9
8
)
.
 

-
I
-
 
F
U
N
C
T
I
O
N
:
 
E
n
d
o
g
e
n
o
u
s
 
a
c
t
i
v
a
t
o
r
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
.
 
I
t
 

s
t
i
m
u
l
a
t
e
s
 
t
h
i
s
 
e
n
z
y
m
e
 
t
h
r
o
u
g
h
 
t
h
e
 
s
a
m
e
 
r
e
c
e
p
t
o
r
 
b
i
n
d
i
n
g
 
r
e
g
i
o
n
 
a
s
 

t
h
e
 
h
e
a
t
-
s
t
a
b
l
e
 
e
n
t
e
r
o
t
o
x
i
n
s
.
 
M
a
y
 
b
e
 
a
 
p
o
t
e
n
t
 
p
h
y
s
i
o
l
o
g
i
c
a
l
 

r
e
g
u
l
a
t
o
r
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 
f
l
u
i
d
 
a
n
d
 
e
l
e
c
t
r
o
l
y
t
e
 
t
r
a
n
s
p
o
r
t
.
 
M
a
y
 
b
e
 
a
n
 

a
u
t
o
c
r
i
n
e
/
p
a
r
a
c
r
i
n
e
 
r
e
g
u
l
a
t
o
r
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 
s
a
l
t
 
a
n
d
 
w
a
t
e
r
 

t
r
a
n
s
p
o
r
t
.
 

-
I
-
 
S
U
B
C
E
L
L
U
L
A
R
 
L
O
C
A
T
I
O
N
:
 
S
e
c
r
e
t
e
d
.
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u
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,
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p
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.
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1
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7
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,
 
A
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p
 

3
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.
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1
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1
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9
6
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p
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l
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1
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A
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l
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A
p
p
 

3
9
 

6
0
 

6
3
.
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1
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1
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p
l
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u
e
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4
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1
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1
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-
1
0
-
7
9
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-
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1
9
-
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S
e
q
u
e
n
c
e
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A
p
p
l
i
 

4
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6
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.
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1
7
 
1
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U
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-
1
0
-
7
9
6
-
7
1
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1
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S
e
q
u
e
n
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e
 
1
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,
 
A
p
p
l
 

4
3
 

6
0
 

6
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.
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1
7
 
1
7
 
U
S
-
1
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7
9
6
-
7
1
9
-
1
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S
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q
u
e
n
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e
 
1
4
,
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p
l
 

4
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.
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1
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1
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U
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-
1
0
-
6
2
1
-
6
8
4
-
4
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4
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p
l
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.
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9
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1
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7
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-
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1
9
-
9
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n
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e
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p
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L
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N
M
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N
T
S
 

R
E
S
U
L
T
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-
1
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-
1
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7
-
8
1
4
-
2
0
 

S
e
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u
e
n
c
e
 
2
0
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A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
1
0
1
0
7
8
1
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P
u
b
l
i
c
a
t
i
o
n
 
N
o
.
 
U
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2
0
0
3
0
0
7
3
6
2
8
A
1
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
S
H
A
I
L
U
B
H
A
I
,
 
K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 
N
I
K
I
F
O
R
O
V
I
C
H
,
 
G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 
J
A
C
O
B
,
 
G
A
R
Y
 
S
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
G
U
A
N
Y
L
A
T
E
 
C
Y
C
L
A
S
E
 
R
E
C
E
P
T
O
R
 
A
G
O
N
I
S
T
S
 
F
O
R
 
T
H
E
 
T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
O
F
 
T
I
S
S
U
E
 
I
N
F
L
A
M
M
A
T
I
O
N
 
A
N
D
 
C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
1
0
7
,
8
1
4
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
2
-
0
3
-
2
8
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
2
3
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
i
n
 
V
e
r
.
 
2
.
1
 

S
E
Q
 
I
D
 
N
O
 
2
0
 

L
E
N
G
T
H
:
 
1
6
 

T
Y
P
E
:
 
P
R
T
 

O
R
G
A
N
I
S
M
:
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
 

F
E
A
T
U
R
E
:
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
:
 
S
y
n
t
h
e
t
i
c
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
:
 
(
4
)
.
.
(
1
2
)
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
:
 
(
7
)
.
.
(
1
5
)
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

Q
u
e
r
y
 
M
a
t
c
h
 

1
0
0
.
0
%
;
 
S
c
o
r
e
 
9
5
;
 
D
B
 
1
4
;
 
L
e
n
g
t
h
 
1
6
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

1
0
0
.
0
%
;
 
P
r
e
d
.
 
N
o
.
 
3
.
2
e
-
0
6
;
 

M
a
t
c
h
e
s
 

1
6
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I

I
I

I
I

I
I
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I

I
I

I
I

I
I 

D
b
 

1
 
N
D
E
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E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

   

on 
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14 
1
2
:
2
7
:
4
4
 

2
0
0
5
 

G
e
n
C
o
r
e
 

v
e
r
s
i
o
n
 

5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 

(c) 
1
9
9
3
 

- 
2
0
0
5
 

C
o
m
p
u
g
e
n
 

L
t
d
.
 

OM 
p
r
o
t
e
i
n
 

- 
p
r
o
t
e
i
n
 

s
e
a
r
c
h
,
 

u
s
i
n
g
 

sw 
m
o
d
e
l
 

R
u
n
 

on: 
F
e
b
r
u
a
r
y
 

11, 
2
0
0
5
,
 

2
1
:
3
2
:
2
6
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S
e
a
r
c
h
 

t
i
m
e
 

34 
S
e
c
o
n
d
s
 

(without 
a
l
i
g
n
m
e
n
t
s
)
 

1
5
3
.
7
6
4
 

M
i
l
l
i
o
n
 

c
e
l
l
 

u
p
d
a
t
e
s
/
s
e
c
 

T
i
t
l
e
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

P
e
r
f
e
c
t
 

s
c
o
r
e
:
 

95 
S
e
q
u
e
n
c
e
:
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N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

S
c
o
r
i
n
g
 

t
a
b
l
e
:
 

B
L
O
S
U
M
6
2
 

G
a
p
o
p
 

1
0
.
0
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G
a
p
e
x
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0.5 

S
e
a
r
c
h
e
d
:
 

1
3
7
6
8
7
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s
e
g
s
,
 

3
2
6
7
4
9
1
1
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r
e
s
i
d
u
e
s
 

T
o
t
a
l
 

n
u
m
b
e
r
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h
i
t
s
 

s
a
t
i
s
f
y
i
n
g
 

c
h
o
s
e
n
 

p
a
r
a
m
e
t
e
r
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1
3
7
6
8
7
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M
i
n
i
m
u
m
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s
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e
n
g
t
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M
a
x
i
m
u
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s
e
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l
e
n
g
t
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2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
 
-
p
r
o
c
e
s
s
i
n
g
:
 

M
i
n
i
m
u
m
 

M
a
t
c
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0% 
M
a
x
i
m
u
m
 

M
a
t
c
h
 

1
0
0
%
 

L
i
s
t
i
n
g
 

f
i
r
s
t
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m
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i
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u
b
l
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s
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e
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_
A
p
p
l
i
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a
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n
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_
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:
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c
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p
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o
d
a
t
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u
b
p
a
a
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S
0
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P
U
B
C
O
M
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p
e
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g
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p
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o
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/
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u
b
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a
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C
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N
E
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U
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p
e
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p
t
o
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/
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u
b
p
a
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S
0
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N
E
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P
U
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e
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:
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/
e
g
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p
t
o
d
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t
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/
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b
p
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0
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O
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e
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2
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/
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o
d
a
t
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/
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/
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u
b
p
a
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S
0
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E
W
_
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/
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b
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a
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/
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E
W
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U
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b
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a
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_
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O
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_
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U
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O
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2
_
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a
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_
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:
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b
p
a
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S
1
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U
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O
M
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n
2
_
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t
o
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u
b
p
a
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U
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O
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e
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/
e
g
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a
t
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/
p
u
b
p
a
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S
1
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C
_
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U
B
C
O
M
B
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/
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g
n
2
_
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o
d
a
t
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/
1
/
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u
b
p
a
a
/
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S
1
0
D
_
P
U
B
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O
M
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.
p
e
p
:
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n
2
_
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/
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t
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d
a
t
a
/
1
/
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u
b
p
a
a
/
U
S
1
0
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

18: 
/
e
c
g
n
2
_
6
/
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t
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d
a
t
a
/
1
/
p
u
b
p
a
a
/
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S
1
1
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N
E
W
_
P
U
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e
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/
c
g
n
2
_
6
/
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t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
6
0
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N
E
W
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U
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p
e
p
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/
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u
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e
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P
r
e
d
.
 

No. 
is 

the 
n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
-
8
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
t
h
e
 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

P
a
g
e
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63 

6
6
.
3
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15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
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S
e
q
u
e
n
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A
p
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l
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E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
6
2
1
,
6
8
4
 

F
I
L
I
N
G
 

D
A
T
E
:
 

1
7
-
J
u
l
-
2
0
0
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
PRIOR 

A
P
P
L
I
C
A
T
I
O
N
 

DATA: 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 

D
A
T
E
:
 

0
5
-
J
A
N
-
1
9
9
6
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
 

0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
0
C
T
-
1
9
9
3
 

. 
A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

56: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

16 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

S
E
Q
U
E
N
C
E
 

D
E
S
C
R
I
P
T
I
O
N
:
 

SEQ 
ID 

NO: 
56: 

om EE 
  

$
-
1
0
-
6
2
1
-
6
8
4
-
5
6
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

15; 
L
e
n
g
t
h
 

16; 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
8
.
l
e
-
0
6
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

or 
S
E
T
 

: 
[1] 

D
b
 

1 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

R
E
S
U
L
T
 

5 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
1
 

; 
S
e
q
u
e
n
c
e
 

21, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
1
0
7
8
1
4
 

; 
P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

; 
A
P
P
L
I
C
A
N
T
:
 

S
H
A
I
L
U
B
H
A
I
,
 

K
U
N
W
A
R
 

; 
A
P
P
L
I
C
A
N
T
:
 

N
I
K
I
F
O
R
O
V
I
C
H
,
 

G
R
E
G
O
R
Y
 

; 
A
P
P
L
I
C
A
N
T
:
 

J
A
C
O
B
,
 

G
A
R
Y
 

S. 
; 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

G
U
A
N
Y
L
A
T
E
 

C
Y
C
L
A
S
E
 

R
E
C
E
P
T
O
R
 

A
G
O
N
I
S
T
S
 

F
O
R
 

T
H
E
 

T
R
E
A
T
M
E
N
T
 

; 
T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

O
F
 

T
I
S
S
U
E
 

I
N
F
L
A
M
M
A
T
I
O
N
 

A
N
D
 
C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

; 
F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

; 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
1
0
7
,
8
1
4
 

; 
C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
3
-
2
8
 

; 
N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

23 
; 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

V
e
r
.
 

2
.
1
 

; 
SEQ 

ID 
NO 

21 
i 

L
E
N
G
T
H
:
 

14 
H 

T
Y
P
E
:
 

P
R
T

Pg.102



M
o
n
 
F
e
b
 
1
4
 
1
2
:
2
7
:
4
4
 
2
0
0
5
 

G
e
n
C
o
r
e
 
v
e
r
s
i
o
n
 
5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 
(
c
)
 
1
9
9
3
 
-
 
2
0
0
5
 
C
o
m
p
u
g
e
n
 
L
t
d
.
 

O
M
 
p
r
o
t
e
i
n
 
-
 
p
r
o
t
e
i
n
 
s
e
a
r
c
h
,
 
u
s
i
n
g
 
s
w
 
m
o
d
e
l
 

R
u
n
 
o
n
:
 

P
a
g
e
 
1
 

2
6
 

9
2
 

9
6
.
8
 

3
7
 
2
 
A
A
W
2
3
2
4
0
 

A
a
w
2
3
2
4
0
 
G
C
A
P
-
I
I
 
C
 

2
7
 

9
2
 

9
6
.
8
 

3
8
 
2
 
A
A
W
1
8
4
7
5
 

A
a
w
1
8
4
7
5
 
H
u
m
a
n
 
G
C
A
 

2
8
 

9
2
 

9
6
.
8
 

3
8
 
2
 
A
A
W
2
3
2
2
9
 

A
a
w
2
3
2
2
9
 
G
C
A
P
-
I
I
 
C
 

2
9
 

9
2
 

9
6
.
8
 

4
3
 
2
 
A
A
W
1
8
4
8
9
 

A
a
w
1
8
4
8
9
 
H
u
m
a
n
 
G
C
A
 

3
0
 

9
2
 

9
6
.
8
 

4
3
 
2
 
A
A
W
2
3
2
3
6
 

A
a
w
2
3
2
3
6
 
G
C
A
P
-
I
I
 
C
 

3
1
 

9
2
 

9
6
.
8
 

5
6
 
2
 
A
A
W
1
8
4
6
9
 

A
a
w
1
8
4
6
9
 
H
u
m
a
n
 
G
C
A
 

3
2
 

9
2
 

9
6
.
8
 

5
6
 
2
 
A
A
W
2
3
2
2
3
 

A
a
w
2
3
2
2
3
 
G
C
A
P
-
I
I
 
C
 

3
3
 

9
2
 

9
6
.
8
 

6
4
 
2
 
A
A
W
1
8
4
9
2
 

A
a
w
1
8
4
9
2
 
H
u
m
a
n
 
G
C
A
 

3
4
 

9
2
 

9
6
.
8
 

6
4
 
2
 
A
A
W
2
3
2
3
9
 

A
a
w
2
3
2
3
9
 
G
C
A
P
-
I
I
 
C
 

3
5
 

9
2
 

9
6
.
8
 

6
6
 
2
 
A
A
W
1
8
4
9
1
 

A
a
w
1
8
4
9
1
 
H
u
m
a
n
 
G
C
A
 

3
6
 

9
2
 

9
6
.
8
 

6
6
 
2
 
A
A
W
2
3
2
3
8
 

A
a
w
2
3
2
3
8
 
G
C
A
P
-
I
I
 
C
 

3
7
 

9
2
 

9
6
.
8
 

6
7
 
2
 
A
A
W
1
8
4
7
4
 

A
a
w
1
8
4
7
4
 
H
u
m
a
n
 
G
C
A
 

3
8
 

9
2
 

9
6
.
8
 

6
7
 
2
 
A
A
W
2
3
2
2
8
 

A
a
w
2
3
2
2
8
 
G
C
A
P
-
I
I
 
C
 

3
9
 

9
2
 

9
6
.
8
 

6
9
 
2
 
A
A
W
1
8
4
7
2
 

A
a
w
1
8
4
7
2
 
H
u
m
a
n
 
G
C
A
 

4
0
 

9
2
 

9
6
.
8
 

6
9
 
2
 
A
A
W
1
8
4
8
1
 

A
a
w
1
8
4
8
1
 
H
u
m
a
n
 
G
C
A
 

4
1
 

9
2
 

9
6
.
8
 

6
9
 
2
 
A
A
W
1
8
4
8
8
 

A
a
w
1
8
4
8
8
 
H
u
m
a
n
 
G
C
A
 

4
2
 

9
2
 

9
6
.
8
 

6
9
 
2
 
A
A
W
2
3
2
2
6
 

A
a
w
2
3
2
2
6
 
G
C
A
P
-
I
I
 
C
 

4
3
 

9
2
 

9
6
.
8
 

7
0
 
2
 
A
A
W
1
8
4
7
1
 

A
a
w
1
8
4
7
1
 
H
u
m
a
n
 
G
C
A
 

4
4
 

9
2
 

9
6
.
8
 

7
0
 
2
 
A
A
W
1
8
4
8
0
 

A
a
w
1
8
4
8
0
 
H
u
m
a
n
 
G
C
A
 

4
5
 

9
2
 

9
6
.
8
 

7
0
 
2
 
A
A
W
2
3
2
2
5
 

A
a
w
2
3
2
2
5
 
G
C
A
P
-
I
I
 
C
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

F
e
b
r
u
a
r
y
 
1
1
,
 
2
0
0
5
,
 
2
1
:
2
1
:
5
2
 
;
 
S
e
a
r
c
h
 
t
i
m
e
 
4
4
 
S
e
c
o
n
d
s
 

(
w
i
t
h
o
u
t
 
a
l
i
g
n
m
e
n
t
s
)
 

1
4
0
.
6
4
0
 
M
i
l
l
i
o
n
 
c
e
l
l
 
u
p
d
a
t
e
s
/
s
e
c
 

T
i
t
l
e
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

P
e
r
f
e
c
t
 
s
c
o
r
e
:
 
9
5
 

S
e
q
u
e
n
c
e
:
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

S
c
o
r
i
n
g
 
t
a
b
l
e
:
 
B
L
O
S
U
M
6
2
 

G
a
p
o
p
 
1
0
.
0
 
,
 
G
a
p
e
x
t
 
0
.
5
 

S
e
a
r
c
h
e
d
:
 

2
1
0
5
6
9
2
 
s
e
q
s
,
 
3
8
6
7
6
0
3
8
1
 
r
e
s
i
d
u
e
s
 

T
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
h
i
t
s
 
s
a
t
i
s
f
y
i
n
g
 
c
h
o
s
e
n
 
p
a
r
a
m
e
t
e
r
s
:
 

2
1
0
5
6
9
2
 

M
i
n
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
0
 

M
a
x
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
-
p
r
o
c
e
s
s
i
n
g
:
 
M
i
n
i
m
u
m
 
M
a
t
c
h
-
0
%
 

M
a
x
i
m
u
m
 
M
a
t
c
h
 
1
0
0
%
 

L
i
s
t
i
n
g
 
f
i
r
s
t
 
4
5
 
s
u
m
m
a
r
i
e
s
 

D
a
t
a
b
a
s
e
 
:
 

A
_
G
e
n
e
s
e
q
_
1
6
D
e
c
0
4
:
*
 

1
:
 
g
e
n
e
s
e
q
p
1
9
8
0
8
:
.
 

2
:
 
g
e
n
e
s
e
q
p
1
9
9
0
9
:
.
 

3
:
 
g
e
n
e
s
e
q
p
2
0
0
0
s
:
.
 

4
:
 
g
e
n
e
s
e
q
p
2
0
0
1
9
:
.
 

5
:
 
g
e
n
e
s
e
q
p
2
0
0
2
8
:
.
 

6
:
 
g
e
n
e
s
e
q
p
2
0
0
3
a
s
:
*
 

7
:
 
g
e
n
e
s
e
q
p
2
0
0
3
b
s
:
*
 

8
:
 
g
e
n
e
s
e
q
p
2
0
0
4
8
:
.
 

R
e
s
u
l
t
 P
r
e
d
.
 
N
o
.
 
i
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
e
s
u
l
t
s
 
p
r
e
d
i
c
t
e
d
 
b
y
 
c
h
a
n
c
e
 
t
o
 
h
a
v
e
 
a
 

s
c
o
r
e
 
g
r
e
a
t
e
r
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
 
t
h
e
 
s
c
o
r
e
 
o
f
 
t
h
e
 
r
e
s
u
l
t
 
b
e
i
n
g
 
p
r
i
n
t
e
d
,
 

a
n
d
 
i
s
 
d
e
r
i
v
e
d
 
b
y
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
t
o
t
a
l
 
s
c
o
r
e
 
d
i
s
t
r
i
b
u
t
i
o
n
.
 

S
U
M
M
A
R
I
E
S
 

Q
u
e
r
y
 

N
o
.
 

S
c
o
r
e
 
M
a
t
c
h
 
L
e
n
g
t
h
 
D
B
 
I
D
 

D
e
s
c
r
i
p
t
i
o
n
 

1
 

9
5
 
1
0
0
.
0
 

1
6
 
6
 
A
A
O
1
6
2
0
1
 

A
a
o
1
6
2
0
1
 
G
u
a
n
y
l
a
t
e
 

2
 

9
2
 

9
6
.
8
 

1
6
 
2
 
A
A
R
9
0
2
0
4
 

A
a
r
9
0
2
0
4
 
U
r
o
g
u
a
n
y
l
 

3
 

9
2
 

9
6
.
8
 

1
6
 
2
 
A
A
Y
0
2
3
9
0
 

A
a
y
0
2
3
9
0
 
H
e
a
t
 
s
t
a
b
 

4
 

9
2
 

9
6
.
8
 

1
6
 
2
 
A
A
Y
2
9
6
1
2
 

A
a
y
2
9
6
1
2
 
U
r
o
g
u
a
n
y
l
 

5
 

9
2
 

9
6
.
8
 

1
6
 
2
 
A
A
Y
0
6
9
7
6
 

A
a
y
0
6
9
7
6
 
H
e
a
t
 
s
t
a
b
 

6
 

9
2
 

9
6
.
8
 

1
6
 
2
 
A
A
Y
0
2
4
0
2
 

A
a
y
0
2
4
0
2
 
H
e
a
t
 
s
t
a
b
 

7
 

9
2
 

9
6
.
8
 

1
6
 
4
 
A
A
B
9
2
0
7
3
 

A
a
b
9
2
0
7
3
 
G
u
a
n
y
l
i
n
 

8
 

9
2
 

9
6
.
8
 

1
6
 
4
 
A
A
B
8
3
2
1
4
 

A
a
b
8
3
2
1
4
 
H
u
m
a
n
 
u
r
o
 

9
 

9
2
 

9
6
.
8
 

1
6
 
6
 
A
A
O
1
6
1
8
2
 

A
a
o
1
6
1
8
2
 
H
u
m
a
n
 
u
r
o
 

1
0
 

9
2
 

9
6
.
8
 

1
6
 
6
 
A
B
G
7
4
8
2
0
 

A
b
g
7
4
8
2
0
 
H
u
m
a
n
 
u
r
o
 

1
1
 

9
2
 

9
6
.
8
 

1
6
 
8
 
A
D
N
0
3
4
1
4
 

A
d
n
0
3
4
1
4
 
E
x
e
m
p
l
a
r
y
 

1
2
 

9
2
 

9
6
.
8
 

1
6
 
8
 
A
D
R
4
2
2
4
9
 

A
d
r
4
2
2
4
9
 
U
r
o
g
u
a
n
y
l
 

1
3
 

9
2
 

9
6
.
8
 

1
9
 
2
 
A
A
W
1
8
4
7
0
 

A
a
w
1
8
4
7
0
 
H
u
m
a
n
 
G
C
A
 

1
4
 

9
2
 

9
6
.
8
 

1
9
 
2
 
A
A
W
1
8
4
8
3
 

A
a
w
1
8
4
8
3
 
H
u
m
a
n
 
G
C
A
 

1
5
 

9
2
 

9
6
.
8
 

1
9
 
2
 
A
A
W
2
3
2
2
4
 

A
a
w
2
3
2
2
4
 
G
C
A
P
-
I
I
 
C
 

1
6
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
1
8
4
8
2
 

A
a
w
1
8
4
8
2
 
H
u
m
a
n
 
G
C
A
 

1
7
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
1
8
4
7
3
 

A
a
w
1
8
4
7
3
 
H
u
m
a
n
 
G
C
A
 

1
8
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
2
3
2
2
7
 

A
a
w
2
3
2
2
7
 
G
C
A
P
-
I
I
 
C
 

1
9
 

9
2
 

9
6
.
8
 

2
3
 
2
 
A
A
W
1
8
4
8
7
 

A
a
w
1
8
4
8
7
 
H
u
m
a
n
 
G
C
A
 

2
0
 

9
2
 

9
6
.
8
 

2
3
 
2
 
A
A
W
2
3
2
3
5
 

A
a
w
2
3
2
3
5
 
G
C
A
P
-
I
I
 
C
 

2
1
 

9
2
 

9
6
.
8
 

2
4
 
2
 
A
A
W
1
8
4
6
5
 

A
a
w
1
8
4
6
5
 
H
u
m
a
n
 
G
C
A
 

2
2
 

9
2
 

9
6
.
8
 

2
4
 
5
 
A
A
M
4
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l
 

; 
R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

0
7
-
2
1
(
8
0
8
)
A
 

10 
63 

6
6
.
3
 

13 
3 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
2
 

S
e
q
u
e
n
c
e
 

3
2
,
 

A
p
p
l
 

H 
T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

11 
63 

6
6
.
3
 

14 
1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

H 
T
E
L
E
P
H
O
N
E
:
 

(
7
0
8
)
4
7
0
-
6
5
0
1
 

12 
63 

6
6
.
3
 

14 
1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

i 
T
E
L
E
F
A
X
:
 

(
7
0
8
)
4
7
0
-
6
8
8
1
 

13 
63 

6
6
.
3
 

14 
2 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

; 
I
N
F
O
R
M
A
T
I
O
N
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S
E
Q
 

ID 
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1: 
14 

63 
6
6
.
3
 

14 
2 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

] 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

15 
63 

6
6
.
3
 

14 
2 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
1
 

S
e
q
u
e
n
c
e
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A
p
p
l
 

H 
L
E
N
G
T
H
:
 

16 
a
m
i
n
o
 

a
c
i
d
s
 

16 
63 

6
6
.
3
 

14 
2 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
7
 

S
e
q
u
e
n
c
e
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A
p
p
l
 

; 
T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

17 
63 

6
6
.
3
 

14 
3 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

; 
T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

18 
63 

6
6
.
3
 

14 
3 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

; 
M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

19 
63 

6
6
.
3
 

14 
3 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
1
 

S
e
q
u
e
n
c
e
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A
p
p
l
 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
1
 

20 
63 

6
6
.
3
 

14 
3 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
7
 

S
e
q
u
e
n
c
e
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A
p
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l
 

21 
63 

6
6
.
3
 

14 
3 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
1
 

S
e
q
u
e
n
c
e
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A
p
p
l
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

1; 
L
e
n
g
t
h
 

16; 
22 

63 
6
6
.
3
 

14 
3 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
2
.
9
e
-
0
6
;
 

23 
63 

6
6
.
3
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1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
0
 

S
e
q
u
e
n
c
e
 

30, 
A
p
p
l
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
1
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 
24 

63 
6
6
.
3
 

15 
1 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
6
 

S
e
q
u
e
n
c
e
 

36, 
A
p
p
l
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63 

66.3 
15 
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6
6
.
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U
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-
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A
p
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l
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N
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C
E
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C
V
N
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C
T
G
C
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1
6
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n
 
F
e
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1
4
 
1
2
:
2
7
:
4
4
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

P
a
g
e
 
2
 

R
E
S
U
L
T
 
2
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
5
6
 

;
 
S
e
q
u
e
n
c
e
 
5
6
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
5
8
3
4
4
7
A
 

;
 
P
a
t
e
n
t
 
N
o
.
 
5
8
7
9
6
5
6
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
W
a
l
d
m
a
n
,
 
S
c
o
t
t
 
A
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
S
T
 
R
e
c
e
p
t
o
r
 
B
i
n
d
i
n
g
 
C
o
m
p
o
u
n
d
s
 
a
n
d
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
M
e
t
h
o
d
s
 
o
f
 
U
s
i
n
g
 
t
h
e
 
S
a
m
e
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
5
6
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 
W
a
s
h
b
u
r
n
 
K
u
r
t
z
 
M
a
c
k
i
e
w
i
c
z
 
&
 
N
o
.
 
5
8
7
9
6
5
6
r
i
s
 

S
T
R
E
E
T
:
 
O
n
e
 
L
i
b
e
r
t
y
 
P
l
a
c
e
,
 
4
6
t
h
 
F
l
o
o
r
 

C
I
T
Y
:
 
P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 
P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 
U
S
A
 

Z
I
P
:
 
1
9
1
0
3
 

C
O
M
P
U
T
E
R
 
R
E
A
D
A
B
L
E
 
F
O
R
M
:
 

M
E
D
I
U
M
 
T
Y
P
E
:
 

F
l
o
p
p
y
 
d
i
s
k
 

C
O
M
P
U
T
E
R
:
 
I
B
M
 
P
C
 
c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 
S
Y
S
T
E
M
:
 
W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 
6
.
1
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 
D
A
T
E
:
 
0
5
-
J
A
N
-
1
9
9
6
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
4
3
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 
D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
4
3
5
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 
I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 
D
e
L
u
c
a
,
 
M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 
N
U
M
B
E
R
:
 
3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 
N
U
M
B
E
R
:
 
T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 
2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 
2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 
F
O
R
 
S
E
Q
 
I
D
 
N
O
:
 
5
6
:
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
1
6
 
a
m
i
n
o
 
a
c
i
d
s
 

T
Y
P
E
:
 
a
m
i
n
o
 
a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 
l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
p
e
p
t
i
d
e
 

0
8
-
5
8
3
-
4
4
7
A
-
5
6
 

U
S
-Q
u
e
r
y
 
M
a
t
c
h
 

9
6
.
8
%
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 
S
c
o
r
e
 
9
2
;
 
D
B
 
2
;
 
L
e
n
g
t
h
 
1
6
;
 

P
r
e
d
.
 
N
o
.
 
2
.
9
e
-
0
6
;
 

M
a
t
c
h
e
s
 

1
5
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I:

I
I

I
I

I
I

I
I

I
I

I
I

I 
D
b
 

1
 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

R
E
S
U
L
T
 
3
 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
2
 

;
 
S
e
q
u
e
n
c
e
 
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
1
4
5
9
4
0
 

;
 
P
a
t
e
n
t
 
N
o
.
 
5
4
8
9
6
7
0
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
C
u
r
r
i
e
,
 
M
a
r
k
 
G
.
 

A
P
P
L
I
C
A
N
T
:
 
K
i
t
a
,
 
T
o
s
h
i
h
i
r
o
 

A
P
P
L
I
C
A
N
T
:
 
S
m
i
t
h
,
 
C
h
r
i
s
t
i
n
e
 
E
.
 

A
P
P
L
I
C
A
N
T
:
 

F
o
k
,
 
K
a
m
 
F
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
H
u
m
a
n
 
U
r
o
g
u
a
n
y
l
i
n
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
2
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 
D
e
n
n
i
s
 
A
.
 
B
e
n
n
e
t
t
,
 
G
.
D
.
 
S
e
a
r
l
e
 
&
 
C
o
.
,
 

A
D
D
R
E
S
S
E
E
:
 
C
o
r
p
o
r
a
t
e
 
P
a
t
e
n
t
 
D
e
p
t
.
 

S
T
R
E
E
T
:
 
P
.
 
O
.
 
B
o
x
 
5
1
1
0
 

C
I
T
Y
:
 

C
h
i
c
a
g
o
 

S
T
A
T
E
:
 
I
l
l
i
n
o
i
s
 

C
O
U
N
T
R
Y
:
 
U
S
A
 

0
1
1
1
0
1
 

Z
I
P
:
 
6
0
6
8
0
 

C
O
M
P
U
T
E
R
 
R
E
A
D
A
B
L
E
 
F
O
R
M
:
 

M
E
D
I
U
M
 
T
Y
P
E
:
 
F
l
o
p
p
y
 
d
i
s
k
 

C
O
M
P
U
T
E
R
:
 
I
B
M
 
P
C
 
c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 
S
Y
S
T
E
M
:
 
P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
l
n
 
R
e
l
e
a
s
e
 
#
1
.
0
,
 
V
e
r
s
i
o
n
 
#
1
.
2
5
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
8
/
1
4
5
,
9
4
0
 

F
I
L
I
N
G
 
D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
5
3
0
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 
I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 
B
e
n
n
e
t
t
,
 
D
e
n
n
i
s
 
A
.
 

R
E
G
I
S
T
R
A
T
I
O
N
 
N
U
M
B
E
R
:
 
3
4
,
5
4
7
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 
N
U
M
B
E
R
:
 
0
7
-
2
1
(
8
0
8
)
A
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 
(
7
0
8
)
4
7
0
-
6
5
0
1
 

T
E
L
E
F
A
X
:
 
(
7
0
8
)
4
7
0
-
6
8
8
1
 

I
N
F
O
R
M
A
T
I
O
N
 
F
O
R
 
S
E
Q
 
I
D
 
N
O
:
 
2
:
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
1
5
 
a
m
i
n
o
 
a
c
i
d
s
 

T
Y
P
E
:
 
a
m
i
n
o
 
a
c
i
d
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T
O
P
O
L
O
G
Y
:
 
l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
p
e
p
t
i
d
e
 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
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Q
u
e
r
y
 
M
a
t
c
h
 

9
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.
5
%
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
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i
l
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r
i
t
y
 

9
3
.
3
%
;
 

M
a
t
c
h
e
s
 

1
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;
 
C
o
n
s
e
r
v
a
t
i
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Q
y
 

2
 
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
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I
I

I
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I
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I
I

I
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C
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L
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V
A
C
T
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L
 
1
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S
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e
 
8
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;
 
D
B
 
1
;
 
L
e
n
g
t
h
 
1
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;
 

P
r
e
d
.
 
N
o
.
 
1
.
7
e
-
0
5
;
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

R
E
S
U
L
T
 
4
 

U
S
-
0
8
-
5
8
3
-
4
4
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A
-
5
5
 

;
 
S
e
q
u
e
n
c
e
 
5
5
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
5
8
3
4
4
7
A
 

;
 
P
a
t
e
n
t
 
N
o
.
 
5
8
7
9
6
5
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E
N
E
R
A
L
 
I
N
F
O
R
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A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
W
a
l
d
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,
 
S
c
o
t
t
 
A
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
S
T
 
R
e
c
e
p
t
o
r
 
B
i
n
d
i
n
g
 
C
o
m
p
o
u
n
d
s
 
a
n
d
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
M
e
t
h
o
d
s
 
o
f
 
U
s
i
n
g
 
t
h
e
 
S
a
m
e
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
5
6
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 
W
o
o
d
c
o
c
k
 
W
a
s
h
b
u
r
n
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upon issuance of the present application as a patent. 

BASIS FOR CONSIDERATION 

This Information Disclosure Statement is filed: 

❑ within three months of the filing date of the application and/or before the mailing date of 
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C.F.R. §1.97(c)]. 

❑ with a Request for Continued Examination (RCE), and no fee is required [37 C.F.R. 
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prosecution of this application, and that the reference(s) be made of record therein and appear 

among the "References Cited" on any patent to issue therefrom. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

Ilia international searchreport has not be= established inrespect ofcertain claims under Article 17(2)(a) for the following reasons : 

1. M ClaimsNos • 
because they relate to subject matter not required to be searched by this Authority, namely: 

See supplemental sheet FURTHER INFORMATION PCTIISA/210 

2. Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carded out, specifically: 

See supplemental sheet FURTHER INFORMATION PCT/ISA/210 

3. ri Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1. O As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. O As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite paynaent 
of any additional fee. 

3. Ei As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 

4. ri No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
' ' restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest The additional search fees were accompanied by the applicant's protest. 

ri No protest accompanied the payment of additional search fees. 
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International application Na. 
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FURTHER INFORMATION 

Continuation of I.1 

Although Claims 12-15 relate to a diagnostic method practiced on the human 
or animal body, the search was carried out on the basis of the alleged 
properties of the compound or composition. 

----------------------
Continuation of I.1 

PCT Rule 39.1(iv) — diagnostic methods practiced on the human or animal 
body. 

Continuation of I.2 

The current Claims 1, 2, 4-6, 8-12, 14, 15 relate to peptides characterized in 
each case by a desirable characteristic or property, namely the activation of 
guanylate cyclase C, or relate to compounds similar to the peptides guanylin, 
uroguanylin, lymphoguanylin or heat-resistant enterotoxin, also 
characterized by the activation of guanylate cyclase C. 
The claims therefore encompass all products, etc., that have this 
characteristic or property, but the application provides support by the 
description (PCT Article 5) for only a limited number of such products, etc. 
In the present case the claims lack the proper support and the application 
lacks the requisite disclosure to such an extent that it appears impossible to 
carry out a meaningful search covering the entire range of protection sought. 
Moreover, the claims also lack the requisite clarity (PCT Article 6) since 
they attempt to define the product in terms of the desired result. This lack of 
clarity too is such that it is impossible to carry out a meaningful search 
covering the entire scope of protection sought. Therefore, the search was 
directed to the parts of the claims that appear to be clear, supported or 
disclosed in the above sense, that is the parts concerning the peptides 
guanylin, uroguanylin, lymphoguanylin and heat-resistant enterotoxin 
(according to Claims 3, 7 and 13 and SEQ ID 1-7). 

The applicant is advised that claims or parts of claims relating to inventions 
in respect of which no international search report has been established 
normally cannot be the subject of an international preliminary examination 
(PCT Rule 66.1(e)). In its capacity as International Preliminary Examining 
Authority the EPO generally will not carry out a preliminary examination for 
subjects that have not been searched. This also applies to cases where the 
claims were amended after receipt of the international search report (PCT 
Article 19) or where the applicant submits new claims in the course of the 
procedure under PCT Chapter II. 
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A. KLASSIFIZIERUNG DE$ ANMELCUNGSGEGENSTANDES 
IPK 7 C07K14/47 A61P11/00 A61K38/17 G01N33/68 A61M15/O0 

Mach der interr.ationatc,n PatentiCaselfaation (IPK) oder mach der nationa!en Kiessffikal%tn und der [PK 

B. RECHERCHIERTE GEBIETE 

Recherchierter Mindestitrufetoft (idase'M:Ertertssyeern and Ki=l1Retionyrr.bole ) 

IPK 7 CO7K A61M 

Recherch%rte aber nicht zum MindestprOtstoff gehOrende Vereffentnchurtgen, sowoil these unter die rechetchierten Gablete fallen 

Warend der Inlemationalen Recherche konsuItlorte etektronIscho Datonbank (Name der Datenbank and evil. venvendate Suchbegriffe) 

BIOSIS, MEDLINE, EMBASE, EPO -Internal, WPI Data, PAJ 

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 

Kategorle° Bezetchnung der Veraffentilchung, sowed erforderlich unter Angabe der In Betracht kommenden Tette Betr. Anspuch Nr. 

X OHBAYASHI HIROYUKI ET AL: "Both inhalant 
and intravenous uroguanylin inhibit 
leukotriene C4-induced airway changes." 
PEPTIDES (NEW YORK), 
Bd. 21, Nr. 10, Oktober 2000 (2000-10), 
Seiten 1467-1472, XP002230927 
ISSN: 0196-9781 
Zusammenfassung 
Seite 1467, linke Spalte -Seite 1468, 
linke Spalte, Absatz 2 
Seite 1468, rechte Spalte, Absatz 2 
Seite 1468, rechte Spalte, letzter Absatz 
Seite 1469, rechte Spalte, letzter Absatz 
-Seite 1470, linke Spalte, Zeile 6 
Seite 1470, rechte Spalte, Absatz 1 -
Absatz 2 
Abbildungen 1,2 
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Veraffentlichungen strut der Fortsetzung von Feld C zu Patentiamlite x Weitere 
entnehmen 

X SieheAnhang 
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DE 195 43 628 A (FORSSMANN WOLF GEORG) 
28. Mai 1997 (1997-05-28) 
AnsprUche 1,2,10,17,19 

---
OHBAYASHI HIROYUKI ET AL: "Effects of 
uroguanylin and guanylin against 
antigen—induced bronchoconstriction and 
airway microvascular leakage in sensitized 
guinea—pigs." 
LIFE SCIENCES, 
Bd. 62, Nr. 20, 
10. April 1998 (1998-04-10), Seiten 
1833-1844, XP002230928 
ISSN: 0024-3205 
Zusammenfassung 
Seite 1834, Absatz 1 — Absatz 2 
Seite 1841, Absatz 2 -Seite 1842, Absatz 4 

---
HOENSCHEID M ET AL: "Guanylin activates 
chloride currents in H441 lung epithelial 
cells." 
PFLUEGERS ARCHIV EUROPEAN JOURNAL OF 
PHYSIOLOGY, • 
Bd. 441, Nr. 6 Supplement, 2001, Seite 
R270 XP009005486 
Joint Congress of the Scandinavian and the 
German Physiological Societies;Berlin, 
Germany; March 10-13, 2001 
ISSN: 0031-6768 
das gauze Dokument 

---
CETIN YALCIN ET AL: "Bronchiolar 
nonciliated secretory (Clara) cells: 
Source of guanylin in the mammalian lung." 
PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF THE UNITED STATES, 
Bd. 92, Nr. 13, 1995, Seiten 5925-5929, 
XP002230929 
1995 
ISSN: 0027-8424 
Zusammenfassung 
Seite 5925, linke Spalte, letzter Absatz 
—rechte Spalte, Absatz 1 
Seite 5928, linke Spalte, Zeile 18 -rechte 
Spalte, Zeile 7 
Seite 5929, linke Spalte 

---
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C.(Fortsetzurrg) ALS WESENTLICH ANGESEHENE UNTERLAGEN 

Etz.tegads° Ezzechnung der VereffordEchung, sovra erfarderlIch enter Anger der In Bcdredrd ImrrErmenden Tel:° Beta. Ansi:me, Nr. 

A 

A 

A 

A 

ZHANG ZHI HAO ET AL: "The 
airway—epithelium: A novel site of action 
by guanylin." 
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mationales Alexnzeichen 
PCT/DE 02/02040 

Fe:d I Bemerkungen zu den Ansprachen, die etch ais nicht recherchletar envies-en haben (Fortsetzung von Punkt 2 auf Blatt 1) 

Gemar3 Artkel 17(2)3) wurde aus folgenden Granden far bestimmte Ansprache kein Recherchenbertcht erstelit: 

1. A• nsprache Nr. 
wet ale slch auf Gegenstande beziehen, zu deren Recherche die Beharde nicht verpffichtet 1st, narnach 

slehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210 

2. Ansprache Nr. 
well ste eich auf Tete der intemationalen Anmeldung bezlehen, die den vorgeschrtebenen Anforderungen SO wertlg entsprechen, 
daf3 eine einnvolie Internationale Recherche nicht durchgefahrt warden kenn, namlIch 

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210 

3. n Ansprache Nr. 
  wall es etch dabs) urn abhangige Ansprache handeit, die nicht entsprechend Satz 2 and 3 der Regal 6.4 a) abgefal3t sand. 

Feld i1 Bemerkungen bet mangetnder Einheitlichkelt der Ertindung (Fortsetzung von Punkt 3 auf Blatt 1) 

Dle Internationale Recherchenbeharde hat festgesteilt, daft dose Internationale Anmeldung mehrere Erfindungen enthalt 

1. O Da der Anmelder ate erforderfichen zusatzlIchen Recherchengebtihren rechtzeltig entrIchtet hat, erstreckt etch dieser 
Internationale Recherchenberlcht auf alle recherchierbaren Ansprache. 

2.1 Da far ate recherchIerbaren Ansprache die Recherche ohne einen ArbeltsaufWand durchgefahrt warden konnte, der eine 
zusatzliche Recherchengebahr gerechtfertlgt hatte, hat die BehOrde nicht zur Zahlung etner solchen Gebahr aufgefordert. 

3. ri D• a der Anmelder nur elnlge der erforderlIchen zusatzlIchen Recherchengebahren rechtzeltlg entrichtet hat, erstreckt etch dleser 
  Internationale Recherchenbertcht nur auf die Ansprache, far die Gebiihren entrIchtet worden stnd, namlIch auf die 

Ansprache Nr. 

4. ri D• er Anmelder hat die erfordertichen zusatzlichen Recherchengebahren nicht rechtzeldg entrIchtet. Dar Internationale Recher—
chenberIcht beschrankt etch daher auf die In den Ansprachen zuerst erwahnte Ertindung; dlese let In folgenden Ansprachen er-
faf3t: 

Bemerkungen htnetchtlich etnes Iffiderspruche Die zusatzlIchen Gebahren warden vom Anmelder unter INkterspruch gezahit. 

Die Zahlung zusatzlicher Recherchengebahren erfolgte ohne Widerspruch. 

Fermi:daft PCT/1SA/210 (Fortsetzung von Blatt 1 (1))(Jui1 1898) 
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Feidi Bemerkungen zu den Anspriichen, die sich als nicht recherchlerbar enviesen haben (Fortsetzung von Punkt 2 auf Blatt 1) 

 
 

Cemin Artikel 17(2)a) wurde aus folgenden Grinden fir bestimmt Anspriiche kein Recharchenbsricht erstelit: 

1. [x] Anspriche Nr. - 

~~ well sle eich auf Gegenstiinde beziehen, zu deren Recherche die Beh8rde nicht verpfilchtst Ist, némiich 

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210 

2. [x] Ansprlche Nr. 
well ste sich aut Telle der Intemationalen Anmeldung bezlehen, die den vorgeschrisbansn Anforderungen so wenlg entsprechen, 

das eine ginnvolle Internationals Recherche nicht durchgefithrt werden kann, n&émlich 

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210 

3. [] Anspriche Nr. 

well es sich dabel um abhang!ge Ansprilche handel, dis nicht entsprechand Satz 2 und 3 der Regel 6.4 a) abgstait ind. 

 
 

Feld tl Bemerkungen bei mangelinder Einheitlichkelt der Erfindung (Forisetzung von Punkt 3 auf Blatt 1) 

 
 

  
le Internationale Recherchenbehdrde hat festgestelit, das diess internationale Anmsldung mehrere Erfindungen enthait: 

1. [] Da der Anmelder alle erforderiichen zusétziichen Recherchengebiihren rechtzeltig entrichtet hat, erstreckt sich dieser 
Internationale Recherchenbericht auf alle recherchierbaren Anspriiche. 

2. [] Da fir alle recherchierbaren Anspriiche die Recherche ohne einen Arbeltsaufwand durchgefithrt werden konnte, der eine 
zuséitzliche Recherchengsbithr gerechtfertigt hitte, hat dle Behérde nicht zur Zahlung einer solchen Gebithr aufgefordert. 

3. [] Da der Anmelder nur elnlge der erforderlichen zuséitzilchen Recherchengebihren rechtzeitig entrichtst hat, erstreckt sich dleser 
Internationals Recherchenbericht nur auf dle Ansprilche, fOr die Gebilhren entrichtet worden sind, namlich auf die 
Ansprilche Nr. 

4, [] Dar Anmelder hat dle erforderlichen zusatziichen Recherchengsbihren nicht rechtzsitig entrichtet, Der Internationale Recher— 
chenbericht beschrénkt sich daher aut dle In den Anspriichen zuerst erwéhnte Erfindung; disse Ist In folgendsn Anspriichen er- 

fant: 

Bemerkungen hinsichtilch eines Widerspruchs 0] Die zusétziichen Gebthren wurden vom Anmeldsr unter Widerspruch gezahit. 

[] Die Zahlung zusétzlicher Recherchengeblhren ertolgte ohne Widerspruch.   
 
 

Formblatt PCT/ISA/210 (Fortsetzung von Blatt 1 (1))(Jull 1888) 
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Internatona!zsAktenze!chenPCTAE 02 A2O40 

VIEITERE ANGABEN PCTASN 210 

Fortsetzung von Feld I.1 

Obwohl die AnsprOche 12-15 sich auf ein Diagnostizierverfahren, das am 
menschlichen/tierischen KOrper vorgenommen wird, beziehen, wurde die 
Recherche durchgefOhrt und grOndete sich auf die angefOhrten Wirkungen 
der Verbindung/Zusammensetzung. 

Fortsetzung von Feld I.1 

Regel 39.1(iv) PCT - Diagnostizierverfahren, die am menschl1chen oder 
tierischen KOrper vorgenommen werden 

Fortsetzung von Feld I.2 

Die geltenden PatentansprOche 1,2,4-6,8-12,14,15 beziehen sich auf 
Peptide, jeweils charakterisiert durch eine erstrebenswerte Elgenheit 
oder Eigenschaft, namlich die Aktivierung von Guanylat Cyclase C 
beziehungsweise beziehen sich auf den Peptiden Guanylin, Uroguanylin, 
Lymphoguanylin oder hitzebestandigem Enterotoxin Ihnlichen Verbindungen, 
ebenfalls charakterisiert durch die Aktivierung von Guanylat Cyclase C. 
Die PatentansprOche umfassen daher alle Produkte etc., die diese 
Eigenheit oder Eigenschaft aufweisen, wohingegen die Patentanmeldung 
StOtze durch die Beschreibung im Sinne von Art. 5 PCT nur fOr eine 
begrenzte Zahl solcher Produkte etc. liefert. Im vorliegenden Fall fehlen 
den PatentansprOchen die entsprechende StOtze bzw. der Patentanmeldung 
die nOtige Offenbarung in einem solchen MaBe, daB eine sinnvolle 
Recherche Ober den gesamten erstrebten Schutzbereich uneoglich 
erscheint. Desungeachtet fehlt den PatentansprOchen auch die in Art. 6 
PCT geforderte Klarheit, nachdem in ihnen versucht wird, das Produkt Ober 
das jeweils erstrebte Ergebnis zu definieren. Auch dieser Mangel an 
Klarheit 1st dergestalt, daB er eine sinnvolle Recherche Ober den 
gesamten erstrebten Schutzbereich unmOglich macht. Daher wurde die 
Recherche auf die Teile der PatentansprOche gerichtet, welche im o.a. 
Sinne als klar, gestUtzt oder offenbart erscheinen, namlich die Teile 
betreffend die Peptide Guanylin, Uroguanylin, Lymphoguanylin und 
hitzebestandiges Enterotoxin (entsprechend der AnsprOche 3,7 und 13 und 
den SEQ ID 1-7). 

Der Anmelder wird darauf hingewiesen, daB PatentansprOche, oder Teile von 
Patentanspr0chen, auf Erfindungen, far die kein internationaler 
Recherchenbericht ersteilt wurde, normalerweise nicht Gegenstand einer 
internationalen vorlaufigen PrOfung sein kOnnen (Regel 66.1(e) PCT). In 
seiner Eigenschaft als mit der internationalen vorlaufigen Pr0fung 
beauftragte BehOrde wird das EPA also in der Regel keine vorlaufige 
PrOfung far Gegenstande durchfOhren, zu denen keine Recherche vorliegt. 
Dies gilt auch fOr den Fall, daB die PatentansprOche nach Erhalt des 
internationalen Recherchenberichtes geandert wurden (Art. 19 PCT), oder 
fOr den Fall, daB der Anmelder im Zuge des Verfahrens gemaB Kapitel II 
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Fortsetzung von Feld 1.2 

Die geltenden Patentanspriiche 1,2,4-6,8-12,14,15 beziehen sich auf 
Peptide, jeweils charakterisiert durch eine erstrebenswerte Eigenheit 
oder Eigenschaft, namlich die Aktivierung von Guanylat Cyclase C 
beziehungsweise beziehen sich auf den Peptiden Guanylin, Urocguanylin, 
Lymphoguanylin oder hitzebestandigem Enterotoxin &hnlichen Verbindungen, 
ebenfalls charakterisiert durch die Aktivierung von Guanylat Cyclase C. 
Die Patentansprilche umfassen daher alle Produkte etc., die diese 
Eigenheit oder Eigenschaft aufweisen, wohingegen die Patentanmeldung 
Stiitze durch die Beschreibung im Sinne von Art. 5 PCT nur flr eine 
begrenzte Zahl solcher Produkte etc. liefert. Im vorliegenden Fall fehlen 
den Patentansprichen die entsprechende Stiitze bzw. der Patentanmeldung 
die notige Offenbarung in einem solchen MaBe, daB eine sinnvolle 
Recherche liber den gesamten erstrebten Schutzbereich unmdglich 
erscheint. Desungeachtet fehlt den Patentanspriichen auch die in Art. 6 
PCT geforderte Klarheit, nachdem in ihnen versucht wird, das Produkt liber 
das Jjeweils erstrebte Ergebnis zu definieren. Auch dieser Mangel an 
Klarheit ist dergestalt, daB er eine sinnvolle Recherche lber den 
gesamten erstrebten Schutzbereich unmdglich macht. Daher wurde die 
Recherche auf die Teile der Patentansprlche gerichtet, welche im o.a. 
Sinne als klar, gestiltzt oder offenbart erscheinen, namlich die Teile 
betreffend die Peptide Guanylin, Uroguanylin, Lymphoguanylin und 
hitzebestindiges Enterotoxin (entsprechend der Anspriiche 3,7 und 13 und 
den SEQ ID 1-7). 

Der Anmelder wird darauf hingewiesen, daB Patentanspriiche, oder Teile von 
Patentansprichen, auf Erfindungen, fir die kein internationaler 
Recherchenbericht erstelit wurde, normalerweise nicht Gegenstand einer 
internationalen vorlaufigen Prifung sein konnen (Regel 66.1(e) PCT). In 
seiner Eigenschaft als mit der internationalen vorldufigen Pridfung 
beauftragte Behtrde wird das EPA also in der Regel keine vorlaufige 
Prifung fir Gegenstdnde durchfiihren, zu denen keine Recherche vorliegt. 
Dies gilt auch fir den Fall, daB die Patentanspriiche nach Erhalt des 
internationalen Recherchenberichtes geidndert wurden (Art. 19 PCT), oder 
fiir den Fall, daB der Anmelder im Zuge des Verfahrens gemaB Kapitel II 
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(25) Einreichungssprache: 

(26) Vertiffentlichungsspnache: 

(30) Angaben zur 
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[Fortsetzung auf der rukhsten Seite] 

(54) Title: USE OF A PEPTIDE WHICH ACTIVATES GUANYLATE-CYCLASE C FOR THE TREATMENT OF RESPIRATORY 
AIRWAY PROBLEMS VIA THE AIRWAYS, MEDICAMENT, INHALATION DEVICES AND METHOD OF DIAGNOSIS 

(54) Bezeichnung: VERWENDUNG EINES PEPTIDS, WELCHES GUANYLAT CYCLASE C AKTIVIERT, FUR DIE 
BEHANDLUNG VON ATEMWEGSERICRANKUNGEN USER DIE LLTFTWEGE, ARZNEIMITTEL, INHALATIONSVOR-
RICHTUNG UND DIAGNOSEVERFAHREN 

A 
extralsimor 

CT\ 
OO 
CN (57) Abstract: The invention relates to the use of a guanylate cyclase C activated peptide for the treatment of respiratory airway 
CD problems and problems associated with ventilation disorder and/or mucous secretion disorders via the airways, in addition to a 
e...1 medicament which is fed via the airways. The invention also relates to an inhalation device which contains the medicament and a 
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Verwendung eines Peptids, weiches Guanylat Cyclase C aktiviert, fOr die Be-
handlung von Atemwegserkrankungen Ober die Luftwege, Arzneimittel, Inhala-
tionsvorrichtung und Dlagnoseverfahren 

Die Erfindung betrifft die Verwendung eines Peptids, welches Guanylat Cyclase C 
aktiviert, far die Behandlung von Atemwegserkrankungen und Erkrankungen, die mit 
VentilationsstOrungen und/oder StOrungen der Schleimsekretion einhergehen, ein 
zugehOriges Arzneimittel, eine lnhalationsvorrichtung und ein Verfahren zur Diagno-
se der vorgenannten Erkrankungen. 

Die obstruktiven Ventilationsstorungen sind ein ernstes klinisches Problem. Sie ge-
hen mit einer Einengung der Atemwege und damit einer Erhethung des StrOmungs-
widerstands, Spasmen der Bronchialmuskulatur, odemattisen Schwellungen der 
Bronchialwand sowie gesteigerter Sekretion (Hyperkrinie) von Schleim zaher Konsi-
stenz einher. Die Erkrankungen, die mit VentilationsstOrungen und/oder Storungen 
der Schleimsekretion einhergehen, umfassen u.a. Asthma bronchiale, chronische 
Bronchitis und Mukoviszidose. 

Es stehen zur Zeit keine Substanzen zur VerfOgung, die nachhaltig und effizient wirk-
sam sind und zur wesentiichen Verbesserung der Symptome fUhren. 

Als Sekretolytika oder Mukolytika - die auch unter Expektorantien zusammengefasst 
werden - sind u.a. Bromhexin, Ambroxol, Acetylcystein und Carbocistein im Einsatz. 
Der therapeutische Wert dieser Substanzen ist jedoch laut Mutschler, "Arzneimittel-
wirkungen", -Wissenschaftiiche Verlagsgesellschaft mbH Stuttgart, 1996, zweifeihaft. 

Der Erfindung Iiegt die Aufgabe zugrunde, ein neues effektives Mittel zur Behandlung 
von Atemwegserkrankungen und allgemein von Erkrankungen, die mit Ventilations-
storungen und/oder StOrungen der Schleimsekretion einhergehen, bereitzustellen, 
wobei dieses Mittel die VerflOssigung und den besseren Abtransport insbesondere 
von Bronchialschleim ermogiichen soil. 

Die Aufgabe wird gelost durch die Verwendung eines Peptids, weiches Guanylat Cy-

clase C aktiviert, far die Herstellung eines Arzneimittels zur Behandlung von Atem-

wegserkrankungen und Erkrankungen, die mit Ventilationsstorungen und/oder Sta-

rungen der Schleimsekretion einhergehen, Ober die Luftwege, wobei das Arzneimittel 
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rungen der Schieimsekretion einhergehen, liber die Luftwege, wobei das Arzneimittel
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so formuliert ist, dass die Zufuhrung des Peptids auf der Luftseite der Atemwege, 

namlich zur apikalen Membran der Schleimhaut-Epithelzellen gerichtet, erfolgt. 

Mehrere dieser Peptide kOnnen auch gemeinsam oder In Folge verabreicht werden. 

Aquivalent zur Verwendung dieser Peptide selbst ist die Verwendung homologer, im 

wesentlichen funktionsgleicher Peptide, insbesondere soicher Peptidvarianten mit 

durch Deletion, Insertion oder Austausch einzelner und/oder mehrerer Aminosauren, 

sequenzverlangerndes AnfOgen von einzelnen und/oder mehreren Aminosauren 

und/oder chemischer Derivatisierung (insbesondere der terminalen Aminosauren) 

verbundener Sequenz-Modifikation. 

Pharmakologisch vertragliche Derivate sind vorzugsweise amidierte, acetylierte. 

phosphorylierte und glycosylierte Formen der Peptide und andere posttranslationale 

Derivatisierungen, einschlieBlich Saize dieser Peptide und Peptidderivate. 

Es kOnnen natOrliche, beispielsweise aus Blut, Lymphe, Urin oder humanen oder tie-

rischen Geweben isolierte Peptide oder Peptidgemische, die aufgereinigt seien soil-

ten, oder synthetische oder gentechnisch gewonnene (rekombinante) Peptide einge-

setzt werden. 

Bei dem Peptid handeit es sich insbesondere urn wenigstens eines der als Guanylin, 
Uroguanylin und Lymphoguanylin bezeichneten Peptide oder urn ein hitzebestandi-
ges Enterotoxin. Diese Peptide sind als soiche bekannt. Es kann auch ein zu den 
genannten Peptiden homologes Peptid mit im wesentlichen gleicher Funktion ver-
wendet werden. Unter den Homologen werden hier soiche Peptide verstanden, die 
weitgehend mit den nachfoigend noch beschriebenen Sequenzen Ubereinstimmen 
und vom Fachmann aufgrund ihrer Funktion und Sequenzhomologie noch den 
Guanylin-Peptiden zugerechnet werden. Dem Fachmann 1st bekannt, dass z.B. 
Punktmutationen, Deletionen und Insertionen die Funktion eines Peptids nicht beein-
trachtigen mUssen. Derartig veranderte Peptide warden daher zu den Homologen 
gerechnet. 

Bevorzugt wird derzeit ein Guanylin-Peptid mit 15 Aminosauren in folgender Se-
quenz: 
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Seq. ID 1 (Guanylin, 15 AS): PGTCEICAYAACTGC 

Pro-Gly-Thr-Cys-Glu-Ile-Cys-Ala-Thr-Ala-Ala-Cys-Thr-Gly-Cys 

Ein 115 Aminosauren langes Vorlaufermolek0I, das die vorstehende Sequenz ent-
halt, wird haufig ebenfalls als "Guanylin" bezeichnet. Beide Peptide sind im Sinne der 
Erfindung geeignet, bevorzugt ist das Peptid mit Seq. ID 1, das rich als relativ kleines 
Peptid gut fiber die Inhalation zufahren !asst. 

Ein 15-AS-Peptid mit der Sequenz PGTCEICAYAACTGC wurde zunachst aus 
Darmextrakten der Ratte isoliert und als "Guanylin" bezeichnet. Nach der Klonierung 
und Charakterisierung der cDNA fur das menschliche Guanylin war es offensichtlich, 
dass das Guanylin als Vorlaufer-Molela mit 115 AS (Seq. ID 4: MNAFLLFALC 
LLGAWAALAG GVTVQDGNFS FSLESVKKLK DLQEPQEPRV GKLRNFAPIP 
GEPVVPILCS NPNFPEELKP LCKEPNAQEI LQRLEEIAED PGTCEICAYAACTGC) 
synthetisiert wird. Inzwischen ist bekannt, dass nicht das Vorlaufer-Moiek0l als bio-
aktives Protein im Blut zirkuliert, sondern das Guanylin mit 94 AS (Proguanylin 22-
115: VTVQDGNFS PGTCEICAYA ACTGC). Der in der Literatur etablierte Begriff 
"Guanylin" umschreibt sowohl das 15-AS-Peptid als auch das langere 94-AS-Peptid. 

Humanes Uroguanylin ist ein Peptid, dem folgende Aminosauresequenzen zugeord-
net wurde: 

Seq. ID 2 (Uroguanylin, 16 AS): NDDCELCVNVACTGCL 

Asn-Asp-Asp-Cys-Glu-Leu-Cys-Val-Asn-Val-Ala-Cys-Thr-Gly-Cys-Leu 

und wurde urspr0nglich aus menschlichem Urin isoliert, worauf die Namensgebung 
beruht. Die US 5 489 670 beschreibt die Isotierung und Synthese von humanem 
Uroguanylin und sieht eine Verwendung als Laxans gegen Obstipationen vor. 

Das Uroguanylin wurde zunachst als ein 16-AS-Peptid (NDDC ELCVNVACTG CL) 
aus dem Ham isoliert. Die Klonierung und Charakterisierung der cDNA fur menschli-
ches Uroguanylin ergab ein Uroguanylin Vorlaufer-Molela mit 112 AS (Seq. ID 5: 
MGCRAASGLL PGVAVVLLLL LQSTQSVYIQ YQGFRVQLES MKKLSDLEAQ 
WAPSPRLQAQSLLPAVCHHP ALPQDLQPVC ASQEASSI FKTLRTIA NDDC 
EL-CVNVACTG CL). Nach Abspaltung des Signalpeptids entsteht ein 86 AS-
Uroguanylin (unterstrichene Sequenz). Das 16-AS- und das 86-AS-Peptid werden als 
Uroguanylin bezeichnet. 
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Asn-Asp-Asp-Cys-Glu-Leu-Cys-Val-Asn-Val-Ala-Cys-Thr-Gly-Cys-Leu 

und wurde urspriinglich aus menschlichem Urin isoliert, worauf die Namensgebung 

beruht. Die US 5 489 670 beschreibt die Isolierung und Synthese von humanem 

Uroguanylin und sieht eine Verwendung als Laxans gegen Obstipationen vor. 

Das Uroguanylin wurde zunéchst als ein 16-AS-Peptid (NDDC ELCVNVACTG CL.) 

aus dem Harn isoliert. Die Klonierung und Charakterisierung der cDNA fiir menschli- 

ches Uroguanylin ergab ein Uroguanylin Vorlaufer-Molekiil mit 112 AS (Seq. ID 5: 

MGCRAASGLL PGVAVVLLLL HQSTASVYIQ YQGERVALES MKKLSDLEAQ 

  

CVNV, CT: Nach Abspaltung des Signalpeptids entsteht ein 86 AS- 

Uroguanylin (unterstrichene Sequenz). Das 16-AS- und das 86-AS-Peptid werden als 

Uroguanylin bezeichnet.
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Lymphoguanylin ist ein in Lymphgeweben exprimiertes Guanylin-Peptid, das von 
Forte et al. gefunden wurde (Forte et al. Endocrinology 1999, 140, 1800-1806). Es 
handelt sich urn ein 15 Aminosauren langes Peptid mit folgender Aminosaurese-
quenz: 

Seq. ID 3 (Lymphoguanylin, 15 AS): QEECELCINMACTGY 
Gln-GIu-Glu-Cys-Glu-Leu-Cys-Ile-Asn-Met-Ala-Cys-Thr-Gly-Tyr 

Das Vorlaufer-MolekOl fOr Lymphoguanylin umfasst 109 Aminosauren (Seq. ID 6: 
MKVLALPMAV TAMLLIL AQN TQSVYIQYEG FQVNLDSVKK LDKLLEQLRG 
FHHQMGDQRD PSILCSDPALPSDLQPVCEN SQAVNIFRAL RYIN 
QEECELCINMACTGY). 

Die Mr Lymphoguanylin angegebenen Sequenzen stammen aus dem Opossum. Die 
menschliche Sequenz ist bisher nicht bekannt. Das 15-Aminosauren-
Lymphoguanylin aktiviert ebenso die menschliche Guanylat Cyclase C. 

Von den vorgenannten Peptiden ist seit Iangerer Zeit bekannt, dass sie Guanylat-
Cyclase stimulieren oder aktivieren, einen G-Protein-gekoppelten Rezeptor, der die 
Bildung von zyklischem Guanosinmonophosphat (cGMP) aus Guanosintriphosphat 
(GTP) katalysiert. Es wurden nacheinander mehrere Guanylat-Cyclase aktivierende 
Peptide entdeckt, die als endogene Liganden far die Guanylat Cyclase C betrachtet 
werden. Das erste dieser Peptide wurde Guanylin genannt (Currie, H.G. et al. Proc. 
Natl. Acad. Sci. USA 1992, 89, 947-951). 

Im Dami rufen hitzstabile Enterotoxine - kleine Peptide, die u.a. von pathogenen 
Escherichia coli Stammen produziert werden - sekretorische DiarrhOen hervor. Auch 
diese Toxine entfalten ihre Wirkung durch Stimulation der Guanylat Cyclase C, die 
von Darmepithellzellen exprimiert wird. Wie die hitzestabilen Enterotoxine fuhren die 
Guanylin-Peptide zu einer erhOhten Elektrolyt/Wasser-Sekretion an der Darm-
schleimhaut. Damit fungiert die Guanylat Cyclase C nicht nur als Rezeptor fUr die 
hitzestabilen Enterotoxine, sondem sie stellt den genuinen Rezeptor der endogenen 
Guanylin-Peptide dar. 

Eine im Rahmen der Erfindung geeignete Sequenz eines hitzestabilen Enterotoxins 
ist: 
Seq. ID 7 (hitzestabiles Enterotoxin): NS S N YCC E LCCNPACTGCY (19 
AS) aus enteropathogenen E. coli. 
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Gerneinsarner Wirkmechanismus der hitzestabilen Entetotoxine. Guanylin. Uro-

guanylin und Lymphoguanylin an der Darmschleimhaut. 

In der Darmschleimhaut fOhren diese oben aufgelisteten Guanylin-Peptide und die 

hitzestabilen Enterotoxine Ober die Aktivierung des gemeinsamen Rezeptors zu ei-
nem Anstieg von cGMP in den Enterozyten. Durch den erhohten cGMP-Spiegel wird 

in den Enterozyten die cGMP-abhangige Proteinkinase II (cGKII) aktiviert. Diese akti-
vierte Proteinkinase phosphoryliert und offnet dadurch den CFTR-Chloridkanal in der 

apikalen Membran der Enterozyten. Dadurch kommt es zu elner Sekretion von Chlo-
rid-lonen und Wasser in das Lumen des Darms. Der CFTR-Chloridkanal gilt heute 

als der finale Effektor der Signaltransduktionskette der Guanylin-Peptide. Damit stel-

len diese Peptide einen direkten Regulator des CFTR-Chlorid-Kanals dar. 

Besonderes Augenmerk gilt der Sekretion von Bikarbonat, die auch durch die 
Guanylin-Peptide vermittelt wird. Nach den bisherigen Erkenntnissen erfolgt die 
Bikarbonat-Sekretion Ober einen spezifischen - Austauscher (AE-2). Auf-
grund bisheriger Befunde kann gefolgert werden, dass das Ober CFTR luminal se-
zernierte Cl- wieder in die jeweiligen Zellen aufgenommen und durch HCO3- ausge-
tauscht wird. Damit kann festgehaiten werden, dass die Guanylin-Peptide in den ge-
nannten Enterozyten eine zentrale Rolle in der Regulation von CI' und HCO3- spielen. 
Der Wirkmechanismus der Guanylin-Peptide 1st in Abbildung 1 dargestellt. 

Die genannten Peptide zirkulieren ais endogene Aktivatoren im Blut. Sie konnen 
auch aus Blut bzw. Haemofiltrat gewonnen werden. So wird in der DE 195 28 544 ein 
Guanylin-Peptid beschrieben, das aus menschlichem Blut gewonnen wurde und fur 
die diagnostische, medizinische und gewerbliche Verwendung als Arzneimittel vor-
gesehen ist. Dieses Peptid wurde ais GCAP-II bezeichnet. Auf Grund der bekannten 
Wirkung der Guanylin-Peptide auf Guanylat Cylase C (s.o.) wurde GCAP-II speziell 
fur die Behandlung von Erkrankungen, die mit Storungen des Elektrolyttransportes in 
den Zellen einhergehen vorgesehen. Die Anwendung soil vorzugsweise per Injektion 
erfolgen. 

Der endogene Aktivator Guanylin wird an verschiedenen Orten im Kiirper gefunden. 
Nachgewiesen wurde Guanylin z. B. in der menschlichen BauchspeicheldrOse (Ku-
laksiz et al, Histochem Cell Biol. (2001) 115, 131-145), in der Niere (Forte et al, Annu 
Rev. Physiol 2000, 62, 673-695) , im Intestinaltrakt (Quian et al, Endocrinology 2000, 
141, 3210-24) und in der Lunge (Cetin et al, Proc. Natl. Acad. Sci. USA, 92, 5925 -
5929, 1995). 
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Durch die Anmelder konnte nun gefunden werden, dass der gemeinsame Rezeptor 

fOr hitzestabile Enterotoxine und Guanylin-Peptide, die Guanylat Cyclase C, in der 

Schleimhaut der Luftwege lokalisiert ist und don in hohem Mal3e auf der apikalen 

Membran (Luftseite) der jeweiligen Epitheizellen exprimiert wird, nicht jedoch auf der 

basolateralen Membran (Blutseite). Der in der Lunge lokalisierte Rezeptor kann da-

her nicht Ober die Blutbahn, sondem ausschlieillich Ober die Luftwege stimuliert wer-

den. 

Der Wirkungsmechanismus auf zellularer und molekularer Ebene wird in der Figur 1 

dargestelit, die schematisch die Signaltransduktion der Guanylin-Peptide an Epithel-

zellen zeigt. 

Guanlyat Cyclase (GC-C) ist ein Enzym-Rezeptor-Komplex, der als Membranprotein 

ausschliefIlich in der apikalen, zur Atemwege-Lichtung hin gerichteten Zelldomane 

lokalisiert ist. Er fehit an der basolateralen Membran der Zellen (Blutseite), die be-

kanntlich in Kontakt mit dem zirkulierenden Blut steht. 

Guanylin-Peptide, die Ober die Lichtung der Atemwege an den Rezeptor (GC-C) bin-

den, setzen einen spezifischen intrazellularen Mechanismus in Gang, der verschie-

dene Proteinmodule enthalt. Die durch die Guanylin-Peptide von auilen aktivierte 

GC-C bildet intrazellular in hohen Mengen cGMP aus GTP. Dieser second messen-

ger (cGMP) aktiviert eine membranassoziierte cGMP-abhangige Proteinkinase Typ II 

(cKGII), die die Phosphorylierung und damit Aktivierung des CFTR-Proteins an sei-

ner regulatorischen (R-) Domane vornimmt. CFTR ist ein Membranprotein in der api-

kalen Membran der Epitheizellen und ist ein wichtiger Chlorid-Kanal, der nach Akti-

vierung Chlorid-lonen aus der Zelle in Richtung Lichtung der Atemwege sezemiert. 

Aufgrund des so entstandenen ionischen Gradienten folgt das Wasser den sezer-

nierten Chlordi-lonen und Seat in die Lichtung der Atemwege. Das Wasser stammt 

aus den Epitheizellen und aus den Zwischenraumen zwischen den Zellen (parazel-

lular). Ein Tell der in die Lichtung sezernierten Chlorid-lonen wird erneut in die Zellen 

aufgenommen; dafOr werden Bikarbonat-lonen aus den Zellen sezerniert. Dieser 

Austauch von lonen wird durch den Anionen-Austauscher Typ II (AE2) bewerkstelligt. 

Auch das AE2-Protein 1st in der apikalen Membran der Epitheizellen lokalisiert. Intra-

zellular werden die Bikarbonat-lonen durch das Enzym Carboanhydrase Typ II (CAII) 

aus Wasser und Kohlendioxid hergestellt. 

Damit ist die luftseitige Membran der Epitheizellen der Schleimhaut die entscheiden-

de Stelle der Signal-Rezeption, regulatorischen Aktivitat und ElektrolytNVasser-

sezernierenden Kapazitat in den Atemwegen. 
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Insgesamt werden aufgrund dieses Wirkmechanismus der Guanylin-Peptide lonen 

und FlOssigkeit in die Lichtung der Atemwege sezerniert, die die Qualitat und FlieBei-

genschaften des Bronchialschieims mallgeblich beeinflussen und bestimmen. 

In der Figur werden folgende AbkOrzungen verwendet: GC-C = Guanylat Cyclase C; 

cGKII = cGMP-abhangige Proteinkinase Typ II; CFTR = cystic fibrosis transmembra-

ne conductance regulator; AE-2 = Anionenaustauscher Typ 2; CAII = Carboanhydra-

se Typ II. 

Die ALAI<Wrung des der Erfindung zugrundeliegenden Wirkmechanismus wurde ver-

offentlicht in "Kulaksiz, H., Schmid, A., Honscheld, M., Ramaswamy, A., Cetin, Y., 

PNAS, May 2002, Vol. 99, Seiten 6796-6801", "Kulaksiz et al., Histochem Cell Biol. 

(2001 115,131-145", 

Eine zentrale Erkenntnis des erfindungsgemallen Konzepts ist, dass die Aktivierung 

des Rezeptors durch Applikation der endogenen Liganden gezielt Ober die Luftwege 

zu erfolgen hat. Der Fachmann muss daher die Zuf0hrung des Peptids oder des Arz-

neimittels, das das Peptid enthalt, so einstellen, dass das Peptid - mOglichst 

- auf der Luftseite zur apikalen Membran der Atemwege zugefuhrt wird 

und nicht etwa in groBerem Ausmail in die Blutbahn gelangt. Gerade hierdurch wird 

die gezielte lokale therapeutische Anwendung im Atemtrakt ermoglicht, zumal der 

Rezeptor in den Atemwegen ausschlielllich luftseitig lokalisiert ist. 

Bei der Zufuhrung der erfindungsgemallen Peptide, namlich der Guanylat Cyclase C-

Liganden Ober die Luftwege handelt es rich um eine gerichtete und unmittelbare Zu-

fOhrung zu dem luftseitig gelegenen Rezeptor. Eine ErhOhung der Blutkonzentration 

des Peptids durch Aufnahme Ober die Lunge, wie bei der Inhalation andere Peptide 

(die systemisch wirden, z.B. Insulin) angestrebt, soil hier gerade strikt vermieden 

werden. 

Dem Fachmann stehen hierfUr die geeigneten Mittel zur VerfOgung. Er kann die ge-

richtete Zufuhrung zur Luftseite Uber die Einstellung der Peptidkonzentration in der 

Arzneimittelformulierung, die Dosierung und die Einstellung der PartikelfTropfchen-

grofle innerhalb der Formulierung oder des Inhalationsmittels so beeinflussen, dass 

praktisch kein Peptid zur Blutseite der Atemwege (zur basolateralen Membran) und 

damit in die Blutbahn durchtritt. Die optimalen Bedingungen konnen fur jedes ge-
wahlte Peptid in gezielten Vorversuchen ermittelt werden. 
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Die Erfindung ermOglicht eine Therapie mit Dosen, die sehr viel geringer sind als so--

the, die fur die ErhOhung der Blutkonzentration erforderlich waren, unter Minimierung 

bis Ausschaltung der systemischen Nebenwirkungen der jeweiligen Peptide. 

Nur bei einer Applikation Ober die Luft fuhren die hitzestabilen Enterotoxine und die 

genannten Guanylin-Peptide zu einer ausreichenden Aktivierung des Rezeptors 

Guanylat Cyclase C und dadurch zu einer erhohten FlOssigkeitssekretion in den 

Atemwegen. Bei einer systemischen Applikation ware auflerdem mit unerwOnschten 

Nebenreaktionen zu rechnen, beispielsweise fOhrt das Enterotoxin zu sehr unange-

nehmen sekretorischen Durchfallerkrankungen. 

Weiterhin wirken die erfindungsgemallen Peptide als Stimulantien im Sinne einer 

Sekretolyse durch Aufiosen des in den Luftwegen vorliegenden zahen Schleims, wo-

bei die Ionen-Zusammensetzung und der pH-Wert der FlOssigkeit unmittelbar auf den 
Epithelzellen ("Mikroklima") so eingestellt werden, dass der zahe Schleim sich zu-

nehmend "verflOssigt". 

Der Abtransport von Schleim und Mikropartikeln aus den Atemwegen wird durch 

Epithelzellen ermOglicht, die auf ihrer apikalen Seite (Luftseite) Flimmerharchen (Zili-

en) tragen. Die "reinigende" Funktion wird durch Schlagen (rachenwarts) der Zilien 
erreicht. 

Da die Guanylin-Peptide nebst ihrer Funktion, die Elektrolyt- und Wasser-Sekretion 
zu erhohen, insbesondere such die Zilien-tragenden Epithelzellen aktivieren, kommt 

es an diesen Zellen zu einer erhahten Schlagfrequenz der Zilien. Damit wird im Sinne 
einer konzertierten Aktion das Sekret und kleinste Partikel auf der Schleimhaut der 
Atemwege wesentlich effizienter abtransportiert, was die physiologische und thera-
peutische Bedeutung der Guanylin-Peptide unterstreicht. 

Weiterhin ist anzufUhren, dass die genannten Substanzen relaxierend auf die gtatte 
Muskulatur in der Wand der Bronchien und Bronchioli wirken. Dies fuhrt insgesamt 
zu einer wesentlich verbesserten Atmung. 

Die vorgenannten neugefundenen Eigenschaften der erfindungsgemailen Peptide 
wirken synergistisch im Sinne der Erfindung zusammen und fuhren zu der sehr guten 
Wirkung der durch die Luftwegen zugefOhrten Peptide zur Behandlung der eingangs 
genannten Storung und Erkrankungen. 
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Die erfindungsgemaRen Peptide konnen auf Basis dieser Erkenntnisse zusatzlich fur 

die Herstellung von Diagnostika fitr Atemwegserkrankungen und Erkrankungen, die 

mit VentilationsstOrungen und/oder Storungen der Schleimsekretion einhergehen, 

verwendet werden. 

Zunachst sind hied& die Peptide selbst als Referenzsubstanzen Mr die Diagnostik 

geeignet. Ein Fehlen/Mangel oder ein Uberschuss dieser Peptide beispielsweise in 

Bronchialschleim, Exsudat oder Lavage kann das Vorhandensein behandlungsbe-

dEirftiger StOrungen anzeigen. Der Nachweis der Peptide kann mit den Oblichen und 

bekannten Mitteln, wie spektrokopisch, chromatographisch oder chemisch gesche-

hen. 

Weiterhin kOnnen fur diesen Nachweis vom Fachmann mit Hilfe datal. Ublicher Ver-

fahren und Mittel AntikOrper gegen die erfindungsgemallen Peptide hergestelit wer-

den, die dann innerhaib molekularbiologischer bzw. enzymatischer Assays eingesetzt 

werden k6nnen. 

Zur Losung der Aufgabe der Erfindung tragt daher auch ein Verfahren zur Diagnose 
der genannten Erkrankungen bei, bei welchem wenigstens eines der Peptide, das 
Guanylat Cyclase C aktiviert, nachgewiesen wird, und zwar vorzugsweise im Bron-
chialschleim, Exsudat, Lavage, Nasensekret oder Speichel. 

Der Nachweis kann durch Nachweis einer der Sequenzen zu Seq. ID 1 bis ID 6 

Seq. ID 1 (Guanylin): PGTCEICAYA ACTGC 

Seq. ID 4 (Guanylin-Vorlaufer-Molekill): MNAFLLFALC LLGAWAALAG 
GVTVQDGNFS FSLESVKKLK DLQEPQEPRV GKLRNFAPIP GEPWPILCS 
NPNFPEELKPLCKEPNAQEI LQRLEEIAED PGTCEICAYA ACTGC 

Seq. ID 2 (Uroguanylin): NDDC ELCVNVACTGCL 

Seq. ID 5 (Uroguanylin-Vorlaufer-MolekOl): MGCRAASGLLPGVAVVLLLL 
LQSTQSVYIQ YQGFRVQLES MKKLSDLEAQ WAPSPRLQAQ 
SLLPAVCHHPALPQDLQPVC ASQEASSIFK TLRTIAN DDC ELCVNVACTG CL 

Seq. ID 3 (Lymphoguanylin): QEECELCINMACTGY 
Seq. ID 6 (Lymphoguanylin-Vorlaufer-Molekul): MKVLALPMAVTAMLLILAQN 
TQSVYIQYEG FQVNLDSVKK LDKLLEQLRG FHHQMGDQRD 
PSILCSDPALPSDLQPVCEN SQAVNIFRAL RYIN QEECELCINMACTGY 
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Seq. ID 7 (hitzestabiles Enterotoxin): NSSNYCCELCCNPACTGCY (19 

AS) aus enteropathogenen E. coll. 

erfolgen. Als positives Testergebnis fOr den Nachweis einer Stoning wird gewertet, 

wenn eine von Vergleichsproben gesunder Probanden abweichende Konzentration 

wenigstens eines der Peptide, die Guanylat Cyclase C aktivieren, gefunden wird. 

Die erfindungsgemaile Verwendung der Peptide besteht welter darin, dass ein Arz-

neimittel formuliert wird. weiches Ober die Luftwege zugefOhrt wird und wenigstens 

ein Peptid enthalt, das Guanylat Cyclase C aktiviert. Diese Peptide wurden oben be-

reits ausfuhrlich beschrieben. 

Neben dem Peptid oder dem Peptidgemisch kann wenigstens ein weiterer Wirkstoff 

sowie gegebenenfalls Hilfs- und Zusatzstoffe in dem Amzeimittel enthalten sein. Als 

weitere Wirkstoffe kommen hier beispielsweise muskeirelaxierende Mitteln, Lokalan-

tibiotika, vorwiegend fur die Behandlung gleichzeitig aufgepfropfter bakterieller Infek-

tionen, oder such zusatzliche Mukolytika, Sekretolytike, Antitussiva oder bronchodi-

latierende Substanzen in Betracht. Die Auswahl wird der Fachmann auf Basis der 

jeweiligen BedOrfnisse bei der Behandlung der eingangs genannten Erkrankungen 

treffen. 

Das Arzneimittel kann in fester oder flussiger Form zubereitet werden und wird vom 

Benutzer in geeigneter Weise Ober die Luftwege zugefOhrt. HiedOr kann es mit einem 

handelsOblichen Zerstauber oder Inhalationsgerat verabreicht werden. 

In bevorzugter Ausfuhrungsform liegt das Arzneimittel als Inhalationsmittel vor und 

enthalt wenigstens ein Treibmittel. Als Treibmittel eignen sich besonders Fluorchlor-

kohlenwasserstoffe. Geeignete Treibmittel sind dem Fachmann auf diesem Gebiet 

bekannt. Allgemein kOnnen elle geeigneten Aerosolbildner oder auch Rauchbildner 

verwendet werden. Je nach Hilfsstoff wird ein Aerosol oder ein Rauch inhaliert, wobei 

ein Aerosol bevorzugt ist. 

Zur Losung der Aufgabe ist schlieBlich eine Inhalationsvorrichtung vorgesehen, die 

das Arzneimittel enthalt, d.h. dass das Arzneimittel in der Inhalationsvorrichtung fertig 

konfektioniert vorliegt. Eine solche Inhalationsvorrichtung kann aus einer SprOhvor-

richtung, insbesondere einer Dosier-Spruhvorrichtung oder einem Dosier-Inhalator 

(englisch: MDI, metered dose inhaler) bestehen. Geeignete Inhalatoren sind dem 

Fachmann bekannt und beispielsweise beschrieben in US 3 915 165, EP 166476 
und US 6 099 517. Geeignet sind auch Ultraschallvernebler. 
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Die erfindungsgemaaen Peptide soiiten far die Verabreichung zunachst in eine fein-
disperse Form UberfOhrt werden. Hierfar konnen sie zunachst in LOsung oder Sus-
pension gebracht und gegebenenfalls mit pharmazeutischen vertraglichen Zusatzen 
in dieser Form stabilisiert werden. Zur Stabilisierung konnen vertragliche Tenside, 
z.B. Tween verwendet werden. Geeignet sind je nach inhalationsverfahren auch 
handelsabliche als Lebensmittel zugelassene Emulgatoren, z.B. Lecithin. Als weitere 
Zusatzstoffe konnen Seize, Puffer, Zucker, Sorbitol, Aminosauren u.a.m. vorhanden 
sein. Die Gesamtzubereitung sollte isotonisch sein. Zur Stabilisierung der Feinver-
teilung kann ebenfails eine Mikroverkapselung der betreffenden Peptide oder eine 
Verkapselung in Liposome vorgesehen sein. 

Die zu verabreichenden Peptide konnen auch im festen Zustand pulverisiert, bei-
spielsweise aus Losung gefriergetrocknet, spruhgetrocknet oder kristailisiert, vorlie-
gen und werden dann bevorzugt mit trockenen Fluorchlorkohlenwasserstoffen als 
Treibmittel und Aerosolbildner gemischt. Bei pulverformiger Verabreichung konnen 
feste Zusatze, insbesondere Stabilisatoren, beispielsweise Zucker oder zuckerartige 
Stoffe, Lactose und dergleichen, zugesetzt sein. 

Es sind auch Inhalationsvorrichtungen bekannt, in denen die Aerosolbildner oder 
Treibmittel einerseits und die eigentliche Arzneimittelzubereitung andererseits in ver-
schiedenen Kammern aufbewahrt und gemeinsam in vorgegebener Dosierung abge-
geben werden. Dies vermeidet ungenaue Dosierung durch Entmischung bei Lage-
rung. 

Die Groae der zu inhalierenden Partikel ist weniger kritisch als bei vielen anderen 
Anwendungen, da die erfindungsgemallen Peptide nicht transmembran ins Blut 
transportiert werden sollen, sondern lediglich den in der Lunge apikal lokalisierten 
Rezeptor Guanylat Cyclase C erreichen massen. Teilchengroaen zwischen 0,5 und 
10 µm erscheinen geeignet. 

Im folgenden wird die Erfindung anhand eines Beispiels erlautert: 

Die Anwendung der Peptide soil am Beispiel der "obstruktiven und restriktiven Venti-
Iationsstorungen" erlautert werden. Diese Atemwegserkrankungen sind gekenn-
zeichnet durch eine endobronchiale Obstruktion mit Bronchospasmus, Schleimhau-
tddem und durch eine Hypersekretion eines zahen Schleims (Dyskrinie). Diese Er-
scheinungen fahren dazu, dass der betroffene Patient durch vermehrte und insuffizi-
ente Atemarbeit regelrecht erschOpft. Als restriktive Komponente wird der Gasaus-
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tausch durch das Schfeimhautodem wesent₹ich verschiechtert, die Sauerstoffauf-

nahme der Lungen deut₹ich vermindert. 

Die Anwendung der Peptide zieit auf eine diesen Pathomechanismen entgegenste-

hende Wirkung ab. Die inhalative Applikation fUhrt zu einer Relaxierung der glatten 

Atemwegs-Muskulatur, so dass der bronchiale Widerstand und damit die Atemarbeit 

des Patienten abnimmt. Mit der Erleichterung der Atemarbeit wird eine Erschapfung 

des Patienten gemindert bzw. verhindert. 

Aufgrund von Elektrolyt/Wasser-sezernierenden Wirkungen dieser Peptide wird eine 
vermehrte Wasserausschwemmung aus der Schleimhaut der Atemwege induz₹ert, 

die im Sinne einer Abnahme des Schleimhautodems (Abschwellung) wirkt und damit 
zu einer verbesserten Atmung fuhrt. Durch den vermehrten Wasseraustritt aus der 

Schleimhaut wird die Dyskrinie vermindert, der zahe Schleim verfkissigt und der Ab-
transport des Sekretes durch erhohten Zilienschlag verbessert. 

Somit Oben die Peptide unterschiedliche Funktionen aus, die in ihrer Kombination 
und Synergie zu einer deutlichen Verbesserung der Atmung fuhren. 
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Patentanspriiche: 

1. Verwendung eines Peptids, weiches Guanylat Cyclase C aktiviert, far die Herstel-

lung eines Arzneimittels zur Behandlung von Atemwegserkrankungen und Erkran-

kungen, die mit VentilationsstOrungen und/oder Storungen der Schleimsekretion ein-

hergehen, Ober die Luftwege, wobei das Arzneimittel so formuliert ist, dass die Zufah-

rung des Peptids auf der Luftseite der Atemwege, namlich zur apikalen Membran der 

Schleimhaut-Epithelzellen gerichtet, erfolgt. 

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dass das Peptid ein na-

tOrliches oder rekombinantes Guanylin, Uroguanylin, Lymphoguanylin oder hitzebe-

standiges Enterotoxin ist, oder ein zu diesen homologes, im wesentlichen funktions-

gleiches Peptid, insbesondere eine soiche Peptidvariante mit durch Deletion, Inserti-

on oder Austausch einzelner und/oder mehrerer Aminosauren, sequenzverlangern-

des Antligen von einzelnen und/oder mehreren Aminosauren und/oder chemischer 

Derivatisierung insbesondere der terminalen Aminosauren verbundener Sequenz-

Modifikation. 

3. Verwendung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Peptid 

eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 umfasst. 

4. Verwendung eines Peptids, wie in einem der Anspruche 1 bis 3 angegeben, far die 

Herstellung eines Diagnostikums far Atemwegserkrankungen und Erkrankungen, die 

mit Ventilationsstorungen und/oder Storungen der Schleimsekretion einhergehen. 

5. Arzneimittel in einer Zubereitung, weiche Ober die Luftwege an der apikalen Mem-

bran zugefuhrt wird, dadurch gekennzeichnet, dass es wenigstens ein Peptid enthalt, 

das Guanylat Cyclase C aktiviert. 

6. Arzneimittel nach Anspruch 5, dadurch gekennzeichnet, dass das Peptid Guanylin, 

Uroguanylin, Lymphoguanylin oder ein hitzebestandiges Enterotoxin ist, oder ein zu 

diesen homologes, im wesentlichen funktionsgleiches Peptid, insbesondere ein sol-

cher Peptidvarianten mit durch Deletion, Insertion oder Austausch einzelner und/oder 

mehrerer Aminosauren, sequenzverlangemdes Anfagen von einzelnen und/oder 

WO 02/098912 PCT/DE02/02040 
13 

Patentanspriiche: 

1. Verwendung eines Peptids, welches Guanylat Cyclase C aktiviert, fiir die Herstel- 

lung eines Arzneimittels zur Behandlung von Atemwegserkrankungen und Erkran- 

kungen, die mit Ventilationsstérungen und/oder Stérungen der Schleimsekretion ein- 

hergehen, uber die Luftwege, wobei das Arzneimittel so formuliert ist, dass die Zufih- 

rung des Peptids auf der Luftseite der Atemwege, namlich zur apikalen Membran der 

Schleimhaut-Epithelzellen gerichtet, erfolgt. 

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dass das Peptid ein na- 

turliches oder rekombinantes Guanylin, Uroguanylin, Lymphoguanylin oder hitzebe- 

standiges Enterotoxin ist, oder ein zu diesen homologes, im wesentlichen funktions- 

gleiches Peptid, insbesondere eine solche Peptidvariante mit durch Deletion, Inserti- 

on oder Austausch einzelner und/oder mehrerer Aminosauren, sequenzveriangern- 

des Anfiigen von einzelnen und/oder mehreren Aminosauren und/oder chemischer 

Derivatisierung insbesondere der terminalen Aminoséuren verbundener Sequenz- 

Modifikation. 

3. Verwendung nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Peptid 

eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 umfasst. 

4. Verwendung eines Peptids, wie in einem der Anspriiche 1 bis 3 angegeben, fiir die 

Herstellung eines Diagnostikums fir Atemwegserkrankungen und Erkrankungen, die 

mit Ventilationsstérungen und/oder Stérungen der Schleimsekretion einhergehen. 

5. Arzneimittel in einer Zubereitung, welche liber die Luftwege an der apikalen Mem- 

bran zugefOhrt wird, dadurch gekennzeichnet, dass es wenigstens ein Peptid enthalt, 

das Guanylat Cyclase C aktiviert. 

6. Arzneimittel nach Anspruch 5, dadurch gekennzeichnet, dass das Peptid Guanylin, 

Uroguanylin, Lymphoguanylin oder ein hitzebesténdiges Enterotoxin ist, oder ein zu 

diesen homologes, im wesentlichen funktionsgleiches Peptid, insbesondere ein sol- 

cher Peptidvarianten mit durch Deletion, Insertion oder Austausch einzelner und/oder 

mehrerer Aminosduren, sequenzveridngerndes Anfiigen von einzelnen und/cder
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mehreren Aminosauren and/oder chemischer Derivatisierung insbesondere der ter-

minalen Aminosauren verbundener Sequenz-Modifikation, 

oder ein wenigstens eines dieser Peptide enthaltendes Peptidgemisch. 

7. Arzneimittel nach Anspruch 5 oder 6, dadurch gekennzeichnet, dass wenigstens 

eines der Peptide eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 umfasst. 

8. Arzneimittel nach einem der AnsprOche 5 bis 7, dadurch gekennzeichnet, dass des 

Arzneimittel neben dem wenigstens einen Peptid als Wirkstoff wenigstens einen 

weiteren Wirkstoff enthalt, sowie gegebenenfalls Ifs- und Zusatzstoffe. 

9. Arzneimittel nach einem der AnsprOche 5 bis 8, dadurch gekennzeichnet, dass das 

Arzneimittel in Form eines Inhalationsmiftels vorliegt und wenigstens ein Treibmittel, 

wenigstens einen Aerosolbildner oder wenigstens einen Rauchbildner enthalt. 

10. Inhalationsvorrichtung, enthaltend das Arzneimittel nach einem der AnsprOche 5 

bis 9. 

11. Inhalationsvorrichtung nach Anspruch 10, dadurch gekennzeichnet, dass sie eine 

Spruhvorrichtung, insbesondere eine Dosier-SprQhvorrichtung oder einen Dosier-

Inhalator umfasst. 

12. Verfahren zur Diagnose von Erkrankungen, die mit Ventilationsstorungen und 

Storungen der Schleimsekretion in den Atemwegen einhergehen, durch Nachweis 

wenigstens eines Peptids, das Guanylat Cyclase C aktiviert. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, dass der Nachweis auf 

wenigstens eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 gerichtet ist. 

14. Verfahren nach Anspruch 12 oder 13, dadurch gekennzeichnet, dass das Peptid 
in Exsudat, Bronchialschleim oder Lavage nachgewiesen wird. 

15. Verfahren nach einem der AnsprOche 12 bis 14, dadurch gekennzeichnet, dass 
eine von Vergleichsproben gesunder Probanden abweichende Konzentration wenig-

WO 02/098912 PCT/DE02/02040 
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mehreren Aminosduren und/oder chemischer Derivatisierung insbesondere der ter- 

minalen Aminoséuren verbundener Sequenz-Maodifikation, 

oder ein wenigstens eines dieser Peptide enthaltendes Peptidgemisch. 

7. Arzneimittel nach Anspruch 5 oder 6, dadurch gekennzeichnet, dass wenigstens 

eines der Peptide eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 umfasst. 

8. Arzneimitte! nach einem der Anspriche 5 bis 7, dadurch gekennzeichnet, dass das 

Arzneimittel neben dem wenigstens einen Peptid als Wirkstoff wenigstens einen 

weiteren Wirkstoff enthalt, sowie gegebenenfalls Hilfs- und Zusatzstoffe. 

9. Arzneimittel nach einem der Anspriche 5 bis 8, dadurch gekennzeichnet, dass das 

Arzneimittel in Form eines Inhalationsmitteis vorliegt und wenigstens ein Treibmittel, 

wenigstens einen Aerosolbildner oder wenigstens einen Rauchbildner enthéit. 

10. Inhalationsvorrichtung, enthaltend das Arzneimittel nach einem der Anspriiche 5 

bis 9. 

11. Inhalationsvorrichtung nach Anspruch 10, dadurch gekennzeichnet, dass sie eine 

Sprihvorrichtung, insbesondere eine Dosier-Sprithvorrichtung oder einen Dosier- 

Inhalator umfasst. 

12. Verfahren zur Diagnose von Erkrankungen, die mit Ventilationsstérungen und 

Stérungen der Schleimsekretion in den Atemwegen einhergehen, durch Nachweis 

wenigstens eines Peptids, das Guanylat Cyclase C aktiviert. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, dass der Nachweis auf 

wenigstens eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 gerichtet ist. 

14. Verfahren nach Anspruch 12 oder 13, dadurch gekennzeichnet, dass das Peptid 

in Exsudat, Bronchialschleim oder Lavage nachgewiesen wird. 

15. Verfahren nach einem der Anspriiche 12 bis 14, dadurch gekennzeichnet, dass 

eine von Vergleichsproben gesunder Probanden abweichende Konzentration wenig-
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stens eines der Peptide, die Guanylat Cyclase C aktivieren, als positives Testergeb-

nis far den Nachweis einer Stoning gewertet wird. 
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15 

stens eines der Peptide, die Guanylat Cyclase C aktivieren, als positives Testergeb- 

nis fir den Nachweis einer Strung gewertet wird.
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SEQUENCE LISTING 

<110> Cetin, Y. 

Savas, Y. 

<120> Verwendung eines Peptids, welches Guanylat Cyclase C aktiviert, fir die Be-
handlung von Atemwegserkrankungen Ober die Luftwege, Arzneimittel, Inhalations-
vorrichtung and Diagnoseverfahren 

<130> 3147-1 PCT-1 

<150> DE10127119.0 

<151> 2001-06-05 

<160> 7 

<170> PatentIn version 3.1 

<210> 1 

<211> 15 

<212> PRT 

<213> Ratte 

<400> 1 

Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys Thr Gly Cys 
1 5 10 15 

WO 02/098912 PCT/DE02/02040 
1/5 

SEQUENCE LISTING 

<110> Cetin, Y. 

Savas, Y. 

<120> Verwendung eines Peptids, welches Guanylat Cyclase C aktiviert, fir die Be- 
handlung von Atemwegserkrankungen Uber die Luftwege, Arzneimittel, Inhalations- 
vorrichtung und Diagnoseverfahren 

<130> 3147-1 PCT-1 

<150> DE10127119.0 

<151> 2001-06-05 

<160> 7 

<170> Patentin version 3.1 

<210> 1 

<211> 15 

<212> PRT 

<213> Ratte 

<400> 1 

Pro Gly Thr Cys Glu lle Cys Ala Tyr Ala Ala Cys Thr Gly Cys 
1 5 10 15
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<210> 2 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<400> 2 

2/5 

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
1 5 10 15 

<210> 3 

<211> 15 

<212> PRT 

<213> Opossum (Lymphgewebe) 

<400> 3 

Gln Glu Glu Cys Glu Leu Cys Ile Asn Met Ala Cys Thr Gly Tyr 
1 5 10 15 

<210> 4 

<211> 115 

<212> PRT 

<213> Ratte oder Homo sapiens (Guanylin) 

<400> 4 

Met Asn Ala Phe Leu Leu Phe Ala Leu Cys Leu Leu Gly Ala Trp Ala 
1 5 10 15 

Ala Leu Ala Gly Gly Val Thr Val Gin Asp Gly Asn Phe Ser Phe Ser 
20 25 30 

PCT/DE02102040 WO 02/098912 
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<211> 16 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
1 5 10 15 

<210> 3 

<211> 15 

<212> PRT 

<213> Opossum (Lymphgewebe) 

<400> 3 

Gin Glu Glu Cys Glu Leu Cys lle Asn Met Ala Cys Thr Gly Tyr 
1 5 10 16 

<212> PRT 

<213> Ratte oder Homo sapiens (Guanylin) 

<400> 4 

Met Asn Ala Phe Leu Leu Phe Ala Leu Cys Leu Leu Gly Ala Trp Ala 
1 5 10 15 

Ala Leu Ala Gly Gly Val Thr Val GIn Asp Gly Asn Phe Ser Phe Ser 
20 25 30 

PCT/DE02/02040
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Leu Glu SerVal Lys Lys Leu Lys Asp Leu Gin Glu Pro Gln Glu Pro 
35 40 45 

Arg Val Gly Lys Leu Arg Asn Phe Ala Pro Ile Pro Giy Glu Pro Val 
50 55 60 

Val Pro Ile Leu Cys Ser Asn Pro Asn Phe Pro Glu Glu Leu Lys Pro 
65 70 75 80 

Leu Cys Lys Glu Pro Asn Ala Gin Glu Ile Leu Gin Arg Leu Glu Glu 
85 90 95 

Ile Ala Glu Asp Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys 
100 105 110 

Thr Gly Cys 
115 

<210> 5 

<211> 112 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Gly Cys Arg Ala Ala Ser Gly Leu Leu Pro Gly Val Ala Val Val 
1 5 10 15 

WO 02/098912 
3/5 

Leu Glu SerVal Lys Lys Leu Lys Asp Leu G!n Glu Pro G!n Glu Pro 
35 40 45 

Arg Val Gly Lys Leu Arg Asn Phe Ala Pro lle Pro Gly Glu Pro Val 
50 55 60 

Val Pro lle Leu Cys Ser Asn Pro Asn Phe Pro Glu Glu Leu Lys Pro 
65 70 75 80 

Leu Cys Lys Glu Pro Asn Ala Gin Glu lle Leu GIn Arg Leu Glu Glu 
85 S0 95 

lle Ala Glu Asp Pro Gly Thr Cys Glu lle Cys Ala Tyr Ala Ala Cys 
100 105 110 

Thr Gly Cys 
115 

<210> 5 

<211> 112 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Gly Cys Arg Ala Ala Ser Gly Leu Leu Pro Gly Val Ala Val Val 
1 5 10 16 

PCT/DE(G2/02040
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Leu Leu Leu Leu Leu Gin Ser Thr Gin Ser Val Tyr He Gin Tyr Gln 
20 25 30 

Gly Phe Arg Val Gin Leu Glu Ser Met Lys Lys Leu Ser Asp Leu Glu 
35 40 45 

Ala Gin Trp Ala Pro Ser Pro Arg Leu Gln Ala Gln Ser Leu Leu Pro 
50 55 60 

Ala Val Cys His His Pro Ala Leu Pro Gln Asp Leu Gin Pro Val Cys 
65 70 75 80 

Ala Ser Gln Glu Ala Ser Ser Ile Phe Lys Thr Leu Arg Thr Ile Ala 
85 90 95 

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
100 105 110 

<210> 6 

<211> 109 

<212> PRT 

<213> Opossum 

<400> 6 

Met Lys Val Leu Ala Leu Pro Met Ala Vai Thr Ala Met Leu Leu Ile 
1 5 10 15 

Leu Ala Gln Asn Thr Gln Ser Val Tyr Ile Gln Tyr Glu Gly Phe Gin 
20 25 30 

Val Asn Leu Asp Ser Val Lys Lys Leu Asp Lys Leu Leu Glu Gln Leu 
35 40 45 

Arg Gly Phe His His Gin Met Gly Asp Gln Arg Asp Pro Ser Ile Leu 
50 55 60 

WO 02/098912 PCT/DE02/02040 
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Leu Leu Leu Leu Leu Gin Ser Thr Gin Ser Val Tyr lle Gin Tyr Gin 
20 25 30 

Gly Phe Arg Val Gin Leu Glu Ser Met Lys Lys Leu Ser Asp Leu Glu 
35 40 45 

Ala GIn Trp Ala Pro Ser Pro Arg Leu Gin Ala Gin Ser Leu Leu Pro 

50 55 60 : 

Ala Val Cys His His Pro Ala Leu Pro Gin Asp Leu Gin Pro Val Cys 
65 70 75 80 

Ala Ser GIn Glu Ala Ser Ser lle Phe Lys Thr Leu Arg Thr lle Ala 
85 90 95 

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu 
100 105 110 

<210> 6 

<211> 109 

<212> PRT 

<213> Opossum 

<400> 6 

Met Lys Val Leu Ala Leu Pro Met Ala Val Thr Ala Met Leu Leu lle 
1 5 10 15 

Leu Ala Gin Asn Thr Gin Ser Val Tyr lle Gin Tyr Glu Gly Phe Gin 
20 25 30 

Val Asn Leu Asp Ser Val Lys Lys Leu Asp Lys Leu Leu Glu Gin Leu 
© 35 40 45 

Arg Gly Phe His His Gin Met Gly Asp Gin Arg Asp Pro Ser lle Leu 
50 55 60
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Cys Ser Asp Pro Ala Leu Pro Ser Asp Leu Gln Pro Val Cys Glu Asn 
65 70 75 80 

Ser Gln Ala Val Asn Ile Phe Arg Ala Leu Arg Tyr Ile Asn Gin Glu 
85 90 95 

Glu Cys Glu Leu Cys Ile Asn Met Ala Cys Thr Gly Tyr 
100 105 

<210> 7 

<211> 19 

<212> PRT 

<213> Escherichia coli 

<400> 7 

Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr 
1 5 10 15 

Gly Cys Tyr 

WO 02/098912 
S/5 

\ 

Cys Ser Asp Pro Ala Leu Pro Ser Asp Leu Gin Pro Val Cys Glu Asn 
65 70 75 80 

Ser Gin Ala Val Asn lle Phe Arg Ala Leu Arg Tyr lle Asn Gin Glu 
85 90 95 

Glu Cys Glu Leu Cys lle Asn Met Ala Cys Thr Gly Tyr 
100 105 

<210> 7 

<211> 19 

<212> PRT 

<213> Escherichia coli 

<400> 7 

Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr 
1 5 10 15 

Gly Cys Tyr 

PCT/DE02/02040
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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1X Responsive to communication(s) filed on 13 January 2005. 

2a)] This action is FINAL. 2b)X] This action is non-final. 

3) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

  

Disposition of Claims 

4) Claim(s) 1-27 is/are pending in the application. 

42a) Of the above claim(s) 4-18,24,25 and 27 is/are withdrawn from consideration. 
  

  

5) Claim(s) _____ is/are allowed. 

6) Claim(s) 1-3,20-23 and 26 is/are rejected. 

7) Claim(s) _____ is/are objected to. 

8) Claim(s) _______ are subject to restriction and/or election requirement. 

Application Papers 

9)[X The specification is objected to by the Examiner. 

10)[J The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

  

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) JAI ©) Some * ¢)[] None of: 

1.0 Certified copies of the priority documents have been received. 

2.[] Certified copies of the priority documents have been received in Application No. _____ 

3. Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

  

  Attachment(s) 1) [Xl Notice of References Cited (PTO-892) 4) [1 Interview Summary (PTO413) 
2) [J Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____ 

3) IX Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [] Notice of Informal Patent Application (PTO-152) 
Paper No(s)/Mail Date 20020801;20050307. 6) X Other: Notice to Comply.   
  
U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050405
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DETAILED ACTION 

1. The election filed January 13, 2005 is acknowledged and has been entered. 

Because Applicant did not distinctly and specifically point out the supposed errors in the 

restriction requirement, the election has been treated as an election without traverse 

(MPEP § 818.03(a)). 

Applicant has elected the invention of Group I, claims 1-3, 20-23, and 26, drawn 

to a peptide and/or a composition thereof, and a conjugate thereof further comprising 

polyethylene glycol attached to said peptide, wherein said peptide consists essentially of 

the amino acid sequence of any one of SEQ ID NOs: 2-21 or wherein the peptide is 

uroguanylin, guanylin, or E. coli ST peptide. 

In addition, Applicant has elected the species of the invention of Group I, wherein 

said peptide consists essentially of SEQ ID NO: 20. 

2. Claims 1-27 are pending in the application. Claims 4-19, 24, 25, and 27 have 

been withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being drawn 

to a nonelected invention, there being no allowable generic or linking claim. 

3. Claims 1-3, 20-23, and 26 are currently under prosecution. 

Information Disclosure Statement 

4. The information disclosures filed August 1, 2002 and March 7, 2005 have been 

considered. An initialed copy of each is enclosed. 

Priority 

5. Applicant's claim to the benefit of the earlier filing dates of U.S. Provisional 

Application Nos. 60/279,438, 60/300,850, 60/307,358, 60/279,437, 60/303,806, and 

60/348,646. However, Applicant have not complied with one or more conditions for 

receiving the benefit of the earlier filing dates of U.S. Provisional Application Nos. 
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60/279,438, 60/300,850, 60/307,358, 60/279,437, and 60/303,806 under 35 U.S.C. § • 

119(e) as follows: 

The disclosures of U.S. Provisional Application Nos. 60/279,438, 60/300,850, 

60/307,358, 60/279,437, and 60/303,806 do not disclose the claimed invention in a 

manner that would satisfy the requirements set forth under 35 U.S.C. § 112, first 

paragraph. In particular, it is noted that none of these provisional applications disclose 

the peptide of SEQ ID NO: 20. 

To receive benefit of the earlier filing date under 35 USC § 119(e), the later-filed 

application must be an application for a patent for an invention which is also disclosed in 

the prior application (the parent or original nonprovisional application or provisional 

application); the disclosure of the invention in the parent application and in the later-filed 

application must be sufficient to comply with the requirements of the first paragraph of 

35 U.S.C. § 112. See Transco Products, Inc. v. Performance Contracting, Inc., 38 F.3d 

551, 32 USPQ2d 1077 (Fed. Cir. 1994). 

Accordingly, the effective filing date of this application is considered to be the 

date U.S. Provisional Application No. 60/348,646 was filed, namely January 17, 2002. 

Specification 

6. This application fails to comply with requirements of 37 C.F.R. §§ 1.821-1.825. 

Applicant's attention is directed to the final rulemaking notice published at 55 FR 18230 

(May 1, 1990), and 1114 OG 29 (May 15, 1990). If the effective filing date is on or after 

July 1, 1998, see the final rulemaking notice published at 63 FR 29620 (June 1, 1998) 

and 121 1 OG 82 (June 23, 1998). if the effective filing date is on or after September 8, 

2000, see the final rulemaking notice published in the Federal Register at 65 FR 54604 

(September 8, 2000) and 1238 OG 145 (September 19, 2000). 

In particular, the disclosures of amino acid sequences (e.g., page 15, lines 12-16) 

use symbols that are not provided for by 37 CFR § 1 .822. See MPEP § 2423. 
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Furthermore, it is noted that the symbols used in the specification are not the 

symbols used in the Sequence Listing; so the sequences in the disclosure and the 

Sequence Listing are discrepant. 

As also noted in the attached Notice to Comply, Applicant must provide 

appropriate amendments to the specification, as correction of the deficiencies are 

required. See MPEP §§ 2420- 2426. See 37 CFR §§ 1 .821-1 .825. 

7. The specification is objected to because the use of improperly demarcated 

trademarks has been noted in this application. Although the use of trademarks is 

permissible in patent applications, the proprietary nature of the marks should be respected 

and every effort made to prevent their use in any manner that might adversely affect their 

validity as trademarks. See MPEP § 608.01(v). 

An example of such an improperly demarcated trademark is TaxolTM (page 5, line 

2). 

Appropriate correction is required. Each letter of a trademark should be 

capitalized or otherwise the trademark should be demarcated with the appropriate symbol 

indicating its proprietary nature (e.g., TM, ®), and accompanied by generic terminology. 

Applicants may identify trademarks using the "Trademark" search engine under "USPTO 

Search Collections" on the Internet at http://www.uspto.gov/web/menu/searchitml.

8. The disclosure is objected to because the disclosure refers to embedded 

hyperlinks and/or other forms of browser-executable code and to the Internet contents so 

identified. Reference to hyperlinks and/or other forms of browser-executable code and to 

the Internet contents so identified is impermissible and therefore requires deletion. 

An example of such an impermissible disclosure appears in the specification at 

page 23, line 31. 

The attempt to incorporate essential or non-essential subject matter into the patent 

application by reference to a hyperlink and/or other forms of browser-executable code is 

considered to be an improper incorporation by reference. See MPEP § 608.01(p), 

paragraph I regarding acceptable incorporation by reference. See 37 CFR § 1.57. 
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Claim Objections 

9. Claims 1, 3, 20-23, and 26 are objected to as being drawn in the alternative to the 

subject matter of non-elected species of invention. 

10. Claim 2 is objected to under 37 CFR 1.75(c), as being of improper dependent 

form for failing to further limit the subject matter of a previous claim. Applicant is 

required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 

dependent form, or rewrite the claim(s) in independent form. 

Claim 1 is drawn to a peptide consisting essentially of the amino acid sequence of 

SEQ ID NO: 20 (in this instance, "consisting essentially of is interpreted to mean 

"comprising", such that the claim is drawn to a peptide having the amino acid sequence 

set forth as SEQ ID NO: 20). SEQ ID NO: 20 is disclosed in the Sequence Listing as an 

artificial (4,12; 7,15) bicyclic amino acid sequence in which the amino acids at positions 

4 and 12 and 7 and 15 are bridged by disulfide bonds. Claim 2 is drawn to the peptide of 

claim 1, wherein said peptide is a (4,12; 7,15) bicycle having the sequence of SEQ ID 

NO: 20. Because a peptide consisting essentially of SEQ ID NO: 20 is a peptide having 

the (4,12; 7,15) bicyclic amino acid sequence set forth as SEQ ID NO: 20, claim 2 fails to 

further limit the subject matter of claim 1. 

Claim Rejections - 35 USC1 112 

11. The following is a quotation of the first paragraph of 35 U.S.C. 112 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use 
the same and shall set forth the best mode contemplated by the inventor of carrying out his 
invention. 

12. Claims 1, 2, 20-23, and 26 are rejected under 35 U.S.C. 112, first paragraph, as 

failing to comply with the written description requirement. The claim(s) contains subject 

matter which was not described in the specification in such a way as to reasonably 
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convey to one skilled in the relevant art that the inventor(s), at the time the application 

was filed, had possession of the claimed invention. 

This is a "written description" rejection. 

The considerations that are made in determining whether a claimed invention is 

supported by an adequate written description are outlined by the published Guidelines for 

Examination of Patent Applications Under the 35 U.S.C. 112, para. 1, "Written 

Description" Requirement (Federal Register; Vol. 66, No. 4, January 5, 2001). A copy of 

this publication can be viewed or acquired on the Internet at the following address: 

<http://www. gpoaccess. gov/>. 

Claim 1 is directed to a genus of peptides consisting essentially of the amino acid 

sequence set forth as SEQ ID NO: 20. 

The Office ordinarily interprets "consisting essentially .of' as "comprising". 

However, it is noted that the term "consisting essentially of is defined in the 

specification. At page 4 (lines 10-15), the specification reads (emphasis added): 

The term "consisting essentially of includes peptides that are identical to 
a recited sequence identification number and other sequences that do not 
differ substantially in terms of either structure or function. For the purpose 
of the present application, a peptide differs substantially if its structure 
varies by more than three amino acids from a peptide of SEQ ID NOs:2-
21 or if its activation of cellular cGMP production is reduced or enhanced 
by more than 50%. 

Notably, therefore, the recitation of the term "consisting essentially of in the 

claims does not exclude peptides that are not identical to identical to a recited sequence' -• 

identification number and other sequences that do not differ substantially in terms of 

either structure or function, since the term is meant only to include such peptides that are.

Moreover, the term is defined to include peptides that do not vary substantially in terms 

of either structure or function, not both. 

Accordingly, the broadest reasonable interpretation of claim 1, which is consistent 

with the supporting disclosure, is that the invention includes a genus of peptides that are 

not necessarily identical to a recited sequence identification number or other sequences 

that do not differ substantially in terms of either their structure or their function, but not 
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necessarily both (i.e., the peptides encompassed the claims vary substantially in structure 

and function). 

Claims 2 and 26 are directed to a genus of peptides haying the amino acid 

sequence set forth as SEQ ID NO: 20; whereas claims 20-23 are directed to a genus of 

"guanylate cyclase receptor agonist peptides" having the amino acid sequence set forth as 

SEQ ID NO: 20. 

A peptide that has the amino acid sequence of SEQ ID NO: 20 necessarily 

comprise the amino acid sequence but may also comprise additional amino acid 

sequences. 

The specification defines the terms "guanylate cyclase receptor" and "guanylate 

cyclase receptor agonist". At page 9, lines 13-15, the term "guanylate cyclase receptor" 

is defined as referring to "the class of guanylate cyclase receptors on any cell type to 

which the inventive agonist peptides or natural agonists described herein bind". Then at 

page 9, lines 17-25, the specification reads (emphasis added): 

As used herein, the term "guanylate cyclase receptor-agonist" refers to 
peptides and/or other compounds that bind to a guanylate cyclase receptor 
and stimulate cGMP production. The term also includes all peptides that 
have amino acid sequences substantially equivalent to at least a portion 
of the binding domain comprising amino acid residues 3-15 of SEQ ID 
NO: 1. This term also covers fragments and pro-peptides that bind to 
guanylate cyclase receptor and stimulate cGMP production. The term 
"substantially equivalent" refers to a peptide that has an amino acid 
sequence equivalent to that of the binding domain where certain residues 
may be deleted or replaced with other amino acids without imparing the 
peptide's ability to bind to a guanylate cyclase receptor and stimulate 
cGMP production. 

Notably, therefore, the recitation of the term "guanylate cyclase receptor-agonist 

peptide" in the claims does not exclude peptides that do not bind a guanylate cyclase 

receptor and stimulate cGMP production, since the term is expressly defined to include 

peptides that have amino acid sequences substantially equivalent to at least a portion of 

the binding domain comprising amino acid residues 3-15 of SEQ ID NO: 1. Substituting 

the definition of the term "substantially equivalent" into the definition of the term 

"guanylate cyclase receptor-agonist" yields a definition reading, in essence, "peptides 
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that have amino acid sequences equivalent to that of at least a portion of the binding 

domain comprising amino acid residues 3-15 of SEQ ID NO: 1, where certain residues 

may be deleted or replaced with other amino acids without imparing the peptide's ability 

to bind to a guanylate cyclase receptor and stimulate cGMP production. A peptide that 

has only a portion of a binding domain or a substantial equivalent thereof does not bind 

the receptor, since given its plain meaning, "a binding domain" coniprisei the amino 

acids necessary for binding and a portion thereof would lack at least some of the 

necessary amino acids. 

Accordingly, despite the fact that the peptides of claims 2, 20-23, and 26 

necessarily comprise the amino acid sequence of SEQ ID NO: 20, the broadest 

reasonable interpretation of claims 2, 20-23, and 26, which is consistent with the 

supporting disclosure, is that the invention includes a genus of peptides that commonly 

comprise at least only a portion of a binding domain comprising amino acids 3-15 or a 

substantial equivalent thereof (i.e., the amino acid sequence of SEQ ID NO: 20), but 

which do not necessarily bind a guanylate cyclase receptor and thereby stimulate cGMP 

production (i.e., the peptides encompassed the claims vary substantially in structure and 

function). 

The specification describes an artificial peptide consisting of the (4,12; 7,15) 

bicyclic amino acid sequence of SEQ ID NO: 20 in which the amino acids at positions 4 

and 12 and 7 and 15 are bridged by disulfide bonds. The specification teaches that this 

peptide binds to a guanylate cyclase receptor and thereby stimulates the production of 

cGMP. 

However, the peptide consisting of SEQ ID NO: 20 is not representative of the 

genus as a whole, since, as explained above, the genus includes peptides that comprise 

amino acid sequences that either bear no requisite degree of similarity io the amino acid 

sequence set forth as SEQ ID NO: 20, or which comprise the amino acid sequence of 

SEQ ID NO: 2 but do not necessarily have any particular function that is attributable to 

this structural feature. Moreover, the peptide consisting of SEQ ID NO: 20 is not 

representative of the genus as a whole, since the genus includes peptides that comprise 
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The specification describes an artificial peptide consisting of the (4,12; 7,15) 
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and 12 and 7 and 15 are bridged by disulfide bonds. The specification teaches that this 

peptide binds to a guanylate cyclase receptor and thereby stimulates the production of 

cGMP. 

However, the peptide consisting of SEQ ID NO: 20 is not representative of the 

genus as a whole, since, as explained above, the genus includes peptides that comprise 

amino acid sequences that either bear no requisite degree of similarity to the amino acid 

sequence set forth as SEQ ID NO: 20, or which comprise the amino acid sequence of 

SEQ ID NO: 2 but do not necessarily have any particular function that is attributable to 

this structural feature. Moreover, the peptide consisting of SEQ ID NO: 20 is not 

representative of the genus as a whole, since the genus includes peptides that comprise
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additional amino acid sequences, and so vary in structure, despite having a common 

amino acid sequence, and also vary in function. 

For example, the members of the claimed genus include polypeptides that are the 

"pre-pro-" and "pro-forms" of peptides, such as uroquanylin and guaynlin, which 

comprise a bioactive amino acid sequence and additional amino acid sequences. Forte 

(Regul. Pept. 1999 May 31; 81 (1-3): 25-39), for example, teaches these forms of 

peptides, such as uroguanylin and guanylin, are not bioactive (i.e., lack the ability to bind 

to guanylate cyclase receptor and stimulate production of cGMP); see, e.g., page 26, 

column 2. Thus, despite comprising the amino acid sequence of bioactive guanylin or 

uroguanylin (i.e., the 15 or 16 carboxy (C)-terminal amino acids of the peptides), they are 

lack the activity of their bioactive forms. Because the amino acid sequence of which the 

claimed peptides are comprised (i.e., SEQ ID NO: 20) is a variant of the amino acid 

sequence, the presence of additional amino acid sequences in the peptides is expected to 

affect their function, such that the claimed peptides vary in function. 

In addition, Hikada et al. (J. Biol. Chem. 2000 Aug 18; 275 (33): 25155-25162) 

teaches a peptide comprising the amino acid sequence of uroguanylin; see entire 

document. This peptide is a "circulating plasma form of uroguanylin", which consists of 

24 amino acids. While the full-length peptide is bioactive, a mutant peptide in which the 

first two amino (N)-terminal amino acids have been deleted nearly completely lacked the 

ability to form the correct disulfide pairing to form the bioactive bicyclic peptide (page 

25158, column 1). The correct disulfide pairing of peptide is an absolute requirement for 

its biological activity; see, e.g., Hikada et al. (Biochemistry. 1998; 37: 8498-8507, e.g., 

the abstract). Thus, despite sharing the amino acid sequence of bioactive uroguanylin 

(i.e., the 16 carboxy (C)-terminal amino acids of the naturally occurring peptide), the 

mutant peptide is inactive. 

The peptide consisting of SEQ ID NO: 20 is not representative of the genus as a 

whole, since the members of the claimed genus include peptides comprising amino acid 

sequences, in whole or in part, that are variants of SEQ ID NO: 20. For example, the 

specification describes a peptide consisting of the (4,12; 7,15) bicyclic amino acid 

sequence of SEQ ID NO: 14 in which the amino acids at positions 4 and 12 and 7 and 15 
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are bridged by disulfide bonds. SEQ ID NO: 14 represents a genus of (4,12; 7,15) 

bicyclic amino acid sequence peptide sequences; the peptides having this sequence vary 

at positions 1, 5, 6, 8, 10, 11, 13, 14, and 16 and any amino acid can occur at any of these 

positions. However, the specification discloses that peptides consisting of the (4,12; 

7,15) bicyclic amino acid sequence of SEQ ID NO: 14 are inactive, despite the formation 

of the appropriate disulfide bridging, since such peptides failed to stimulate the 

production of cGMP; see, e.g., page 21, lines 7 and 8; and Table 4. This disclosure 

indicates that while formation of the correct disulfide bonds is essential to the bioactivity 

of the peptides, it is not the sole requirement. Thus, the structural features of SEQ ID 

NO: 20 are not particularly representative of the claimed genus of peptides. 

Because the members of the claimed genus of peptides are both structurally and 

functionally disparate, there is no disclosed correlation between any one particularly 

identifying structural feature of the peptides and any one particularly identifying 

functional feature that is also shared by at least a substantial number of the members of 

the claimed genus. 

Guidelines for Examination of Patent Applications Under. the 35 U.S.C. 112, 

paragraph 1, "Written Description" Requirement (supra) states, "[p]ossession may be 

shown in a variety of ways including description of an actual reduction to practice, or by 

showing the invention was `ready for patenting' such as by disclosure of drawings or 

structural chemical formulas that show that the invention was complete, or by describing 

distinguishing identifying characteristics sufficient to show that the applicant was in 

possession of the claimed invention" (Id. at 1104). "Guidelines" further states, "[f]or 

inventions in an unpredictable art, adequate written description of a genus which 

embraces widely variant species cannot be achieved by disclosing only one species 

within the genus" (Id. at 1106); accordingly, it follows that an adequate written 

description of a genus cannot be achieved in the absence of a disclosure of at least one 

species within the genus. 

As explained above, the claims are directed to a genus of polypeptides, which 

includes members that vary markedly in both structure and function. Because the claims 

encompass a genus of variant species, an adequate written description of the claimed 
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invention must include sufficient description of at least a representative number of 

species by actual reduction to practice, reduction to drawings, or by  disclosure of 

relevant, identifying characteristics sufficient to show that Applicant was in possession of 

the claimed genus. Furthermore, factual evidence of an actual reduction to practice has 

not been disclosed by Applicant in the specification; nor has Applicant shown the 

invention was "ready for patenting" by disclosure of drawings or structural chemical 

formulas that show that the invention was complete; nor has Applicant described 

distinguishing identifying characteristics sufficient to show that Applicant had possession 

of the claimed invention at the time the application was filed. 

13. Claims 1, 2, 20-23, and 26 are rejected under 35 U.S.C. 112, first paragraph,. 

because the specification, while being enabling for making and using a peptide 

consisting of a (4,12; 7,15) bicyclic peptide of the amino acid sequence set forth as SEQ 

ID NO: 20, wherein said cysteine residues at positions 4 and 12 form a disulfide bond 

and said cysteine residues at positions 7 and 15 form a disulfide bond, a composition 

thereof, and a conjugate of said peptide and polyethylene glycol, does not reasonably 

provide enablement for making and using a peptide consisting of, consisting 

essentially of, or having the amino acid sequence set forth as SEQ ID NO: 20, a 

pharmaceutical composition thereof, or a conjugate of said peptide and polyethylene 

glycol. The specification does not enable any person skilled in the art to which it 

pertains, or with which it is most nearly connected, to make and use the invention 

commensurate in scope with these claims. 

The amount of guidance, direction, and exemplification set forth in the 

specification would not sufficient to enable the skilled artisan to make and use the. 

claimed invention without undue experimentation. Factors to be considered in 

determining whether undue experimentation is required are summarized in Ex parte 

Forman, 230 USPQ 546 (BPAI 1986). These factors include the nature of the invention, 

the state of the prior art, the relative skill of those in the art, the amount of direction or 

guidance disclosed in the specification, the presence or absence of working examples, the 
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predictability or unpredictability of the art, the breadth of the claims, and the quantity of 

experimentation which would be required in order to practice the invention as claimed. 

The prior art teaches various members of the "guanylin" family of peptides, 

which bind to a guanylate cyclase receptor and thereby, stimulate the production of 

cGMP; see, e.g., Forte (supra). The family includes uroguanylin. 

As explained above, the specification teaches a variant of uroguanuylin consisting 

of the amino acid sequence set forth as SEQ ID NO: 20, which retains the activity of 

uroguanylin; see, e.g., page 21, Table 4. 

The claims, however, are not limited to a peptide consisting of SEQ ID NO: 20; 

rather as explained above in section 12 the claims encompass members of a genus of 

peptides that vary substantially both in terms of their structures and their functions. 

A peptide that is encompassed by the claims, which does not retain the activity of 

uroguanylin and its functionally related peptides, could not be used without the need to 

first discover how such a peptide can be used, which would require the skilled artisan to 

perform undue experimentation before using the claimed invention. 

Provided that the peptides retain the specific biological activity of uroguanylin, 

the amount of guidance, direction, and exemplification provided by the supporting 

disclosure would not be sufficient to enable the skilled artisan to make the claimed 

invention. 

As explained above in section 12, the claims encompass peptides that comprise 

SEQ ID NO: 20, or unrelated sequences, and additional amino acid sequences. The 

amount of guidance, direction, and exemplification disclosed would not enable the skilled 

artisan to make peptides that retain the activity of uroguanylin but lack structural 

similarity to uroguanylin or other members of the family of guanylin-like peptides; but 

moreover, the disclosure would not enable the skilled artisan to make peptides, which 

despite sharing the structural features of SEQ ID NO: 20, are bioactive. 

In addition to those references cited above, which show the unpredictable nature 

of the art, Klodt et al. (J. Pept. Res. 1997 Sep; 50 (3): 222-230) teaches that amino acid 

substitutions among different members of the family of guanylin-like peptides have 

unexpected effects; see entire document (e.g., the abstract). 
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Further regarding the lack of predictability in peptides comprising the amino acid 

sequences of bioactive peptides, Garcia et al. (J. Biol. Chem. 1993 Oct 25; 268 (30): 

22397-22401) teaches a peptide comprising the 22 or 32 C-terminal amino acids of 

proguanylin are bioactive but a peptide comprising the 63 C-terminal amino acids is not; 

see entire document (e.g., the abstract). Garcia et al. disclose that very little is known 

about the structure of prohormones (page 22401, column 1) and admit that certain,

discrepancies between the activities of these different peptides is not yet understood 

(page 22400, column 2). 

As noted above, the specification teaches similar levels of unpredictability, since 

even peptides that form the characteristic bicyclic structure that is essential to the 

bioactivity of uroguanylin and guanylin fail to exhibit such activity. The specification 

also shows that the peptides of SEQ ID NO: 4, for example, in which the cysteine 

residues at positions 4, 7, 12, and 15 are substituted by I3,0-dimethylcysteines 

(penicillamine), are inactive, despite having the potential to form the essential bicyclic 

structure of uroguanylin and its bioactive variant set forth as SEQ ID NO: 20; see, e.g., 

page 21, lines 9-11; and page 21, Table 4. 

Upon the basis of this factual evidence, it is apparent that the skilled artisan.

cannot reliably and accurately predict whether any given peptide comprising the amino 

acid sequence of SEQ ID NO: 20 or a variant thereof will retain the bioactivity of 

uroguanylin and other guanlyin-like peptides. Therefore, the activity of even structurally .
related peptides can only be determined empirically. The need to empirically determine 

how to make such peptides comprising the amino acid sequence of SEQ ID NO: 20 or a 

variant thereof that retain the bioactivity of uroguanylin and other guanlyin-like peptides 

falls into the realm of undue experimentation. 

Echoing these facts, Takada et al. (Mol. Endocrinol. 2060; 14 (5): 733-740) 

teaches that the lack of predictability in the art remains, despite technological advances 

and a better understanding of the structure-function relationship; see entire document 

(e.g., the abstract). Takada et al. teaches their work illustrates that a single amino acid 

change may be sufficient to cause the acquisition of a new ligand binding specificity as 

well as to suppress recognition of a previous ligand, extending observations by others 

Application/Control Number: 10/107,814 Page 13 

Art Unit: 1642 

Further regarding the lack of predictability in peptides comprising the amino acid 

sequences of bioactive peptides, Garcia et al. (J. Biol. Chem. 1993 Oct 25; 268 (30): 

22397-22401) teaches a peptide comprising the 22 or 32 C-terminal amino acids of 

proguanylin are bioactive but a peptide comprising the 63 C-terminal amino acids is not; 

see entire document (e.g., the abstract). Garcia et al. disclose that very little is known : 

about the structure of prohormones (page 22401, column 1) and admit that certain 

discrepancies between the activities of these different peptides is not yet understood | 

(page 22400, column 2). | 

As noted above, the specification teaches similar levels of unpredictability, since 

even peptides that form the characteristic bicyclic structure that is essential to the 

bioactivity of uroguanylin and guanylin fail to exhibit such activity. The specification 

also shows that the peptides of SEQ ID NO: 4, for example, in which the cysteine 

residues at positions 4, 7, 12, and 15 are substituted by B,B-dimethylcysteines 

(penicillamine), are inactive, despite having the potential to form the essential bicyclic 

structure of uroguanylin and its bioactive variant set forth as SEQ ID NO: 20; see, e.g, 

page 21, lines 9-11; and page 21, Table 4. 

Upon the basis of this factual evidence, it is apparent that the skilled artisan 

cannot reliably and accurately predict whether any given peptide comprising the amino | 

acid sequence of SEQ ID NO: 20 or a variant thereof will retain the bioactivity of 

uroguanylin and other guanlyin-like peptides. Therefore, the activity of even structurally 

related peptides can only be determined empirically. The need to empirically determine 

how to make such peptides comprising the amino acid sequence of SEQ ID NO: 20 or a 

variant thereof that retain the bioactivity of uroguanylin and other guanlyin-like peptides 

falls into the realm of undue experimentation. 

Echoing these facts, Takada et al. (Mol. Endocrinol. 2000, 14 (5): 733-740) 

teaches that the lack of predictability in the art remains, despite technological advances 

and a better understanding of the structure-function relationship; see entire document’ 

(e.g, the abstract). Takada et al. teaches their work illustrates that a single amino acid 

change may be sufficient to cause the acquisition of a new ligand binding specificity as 

well as to suppress recognition of a previous ligand, extending observations by others

Pg.168



Application/Control Number: 10/107,814 Page 14 

Art Unit: 1642 

who showed that changes in one or several amino acids can result in marked alterations 

in activity and function of nuclear receptors (page 738, column 1). Notably, Takada et al. 

teaches that the functional consequence of amino acid substitution may be rather subtle, 

since the variants of the receptors were still able to bind to the promoter of the reporter 

construct and activate transcription in the presence of some ligands but not others; see, 

e.g., page 739, Figure 5. Takada et al. teaches the difference in ligand binding specificity 

caused by the amino acid changes results in the variants having the activity of different 

'member of the family of proteins; see, e.g., the abstract. Thus, Takada et al. discloses 

that seemingly subtle differences resulting from amino acid differences, such as changes 

in ligand binding specificity, may cause variants of a protein to have a function that 

differs markedly from that of the protein. Accordingly, depending upon the assay used to 

assess the activity of the proteins and its variants, the effects of amino acid sequence 

variation may not be immediately recognized or appreciated, since the variants may 

appear to function normally otherwise, but in actuality have substantially different 

functions. In this instance, a peptide may bind a guanylate cyclase receptor but not 

stimulate the production of cGMP, or as Takada et al. found, the peptide may bind to a 

functionally distinct receptor to cause even more unexpected results. 

With particular regard to claims 20-23, drawn to pharmaceutical compositions 

comprising such peptides, the specification discloses that the claimed invention is used to 

reduce, alleviate, or prevent the symptoms of disease, or even to prevent the disease; see, 

e.g., page 18, lines 22 and 23. The diseases the invention is used to treat or prevent 

notably include a wide variety of cancers; see, e.g., page 19, lines 5-30. However, the 

disclosure does not include exemplification of the use of the invention to treat or prevent 

any disease. 

Baxter (Basic Res. Cardiol. 2004 Mar; 99 (2): 71-75), for example, teaches that 

the relevance of the "natriuretic peptides", such as uroguanylin, to human physiology and 

pathology remain uncertain; see entire document (e.g., the abstract). Therefore, despite 

the advances made in the prior art toward understanding the roles of these peptides in 

disease, there is still no consensus as to whether or not, and how these peptides might be 

used therapeutically or prophylactically. 
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One cannot extrapolate the teachings of the specification to the enablement of the 

invention, particularly in the absence of exemplification that is commensurate in scope 

with the claims, because it is well known that the art of drug discovery for is highly 

unpredictable. With regard to anticancer drug discovery, for example, Gura (Science. 

1997; 278: 1041-1042) teaches that researchers face the problem of sifting through 

potential anticancer agents to find ones promising enough to make human clinical trials 

worthwhile (abstract). Gura teaches that since formal screening began in 1955, many 

thousands of drugs have shown activity in either cell or animal models, but that only 39 

have actually been shown to be useful for chemotherapy (page 1041, first and second 

paragraphs). Moreover, because of the lack of predictability in the art, Gura discloses 

that often researchers merely succeed in developing a 'therapeutic agent that is useful for 

treating the animal or cell that has been used as a model, but which is ineffective in 

humans, indicating that the results acquired during pre-clinical studies are often non-

correlative with the results acquired during clinical trials (page 1041, column 2). 

Although the teachings of Bergers, et al (Current Opinion in Genetics and 

Development. 2000; 10: 120-127) are drawn to specific antitumor agents, namely matrix 

metalloproteinase inhibitors, the great extent of unpredictability in the art is underscored 

by the disclosures of Berger, et al. Bergers, et al teach, "a body of data over the past few 

years indicate [...] that proteinases and proteinase inhibitors may, under special 

circumstance, either favor or block tumor progression. For example, ectopic expression 

of TIMP-1 [a natural inhibitor of metalloproteinases] allows for some tumors to grow, 

while inhibiting others" (page 125, column 2). In fact, Bergers, et al, disclose that the 

Bayer Corporation recently halted a clinical trial of a metalloproteinase inhibitor because.

patients given the drug experienced greater progression of cancer than did patients given 

a placebo (page 125, column 1). Bergers, et al comments, "these results are somewhat 

surprising and contrary to Bayers' preclinical data, which confirmed that the drug 

inhibited tumor activity in rodents" (page 124, columns 1-2). Bergers, et al also teaches 

that the absence of a metalloproteinase activity in mice actually predisposes the mice to 

de novo squamous carcinomas. Thus, it is relatively clear that one skilled in the art 

cannot predict the effect of administering a pharmaceutical composition or a combination 

Application/Control Number: 10/107,814 Page 15 

Art Unit: 1642 

One cannot extrapolate the teachings of the specification to the enablement of the 

invention, particularly in the absence of exemplification that is commensurate in scope 

with the claims, because it is well known that the art of drug discovery for is highly 

unpredictable. With regard to anticancer drug discovery, for example, Gura (Science. 

1997, 278: 1041-1042) teaches that researchers face the problem of sifting through 

potential anticancer agents to find ones promising enough to make human clinical trials 

worthwhile (abstract). Gura teaches that since formal screening began in 1955, many 

thousands of drugs have shown activity in either cell or animal models, but that only 39 | 

have actually been shown to be useful for chemotherapy (page 1041, first and second 

paragraphs). Moreover, because of the lack of predictability in the art, Gura discloses 

that often researchers merely succeed in developing a therapeutic agent that is useful for - 

treating the animal or cell that has been used as a model, but which is ineffective in 

humans, indicating that the results acquired during pre-clinical studies are often non- 

correlative with the results acquired during clinical trials (page 1041, column 2). 

Although the teachings of Bergers, et al (Current Opinion in Genetics and 

Development. 2000; 10: 120-127) are drawn to specific antitumor agents, namely matrix 

metalloproteinase inhibitors, the great extent of unpredictability in the art is underscored 

| by the disclosures of Berger, et al. Bergers, et al teach, “a body of data over the past few 

years indicate [...] that proteinases and proteinase inhibitors may, under special 

circumstance, either favor or block tumor progression. For example, ectopic expression 

of TIMP-1 [a natural inhibitor of metalloproteinases] allows for some tumors to grow, 

while inhibiting others” (page 125, column 2). In fact, Bergers, et al, disclose that the 

Bayer Corporation recently halted a clinical trial of a metalloproteinase inhibitor because” 

patients given the drug experienced greater progression of cancer than did patients given 

a placebo (page 125, column 1). Bergers, et al comments, “these results are somewhat 

surprising and contrary to Bayers’ preclinical data, which confirmed that the drug 

inhibited tumor activity in rodents” (page 124, columns 1-2). Bergers, et al also teaches 

that the absence of a metalloproteinase activity in mice actually predisposes the mice to 

de novo squamous carcinomas. Thus, it is relatively clear that one skilled in the art 

cannot predict the effect of administering a pharmaceutical composition or a combination

Pg.170



Application/Control Number: 10/107,814 Page 16.

Art Unit: 1642 

of such compositions purported to have a desired pharmacological effect to a subject. 

Always the efficacy of any unproven drug regimen must be determined empirically. 

Therefore, in such an unpredictable art as this, the disclosure of such empirical 

determinations (i.e., working exemplification) must be commensurate in scope with its 

expected and indicated uses if the specification is to be considered enabling; otherwise, in 

the absence of sufficient exemplification, the skilled artisan would have to perform undue 

experimentation to use the claimed invention to treat or prevent a disease, such as cancer. 

Unpredictability aside, the art of preventing cancer is for the most part intractable. 

In this regard, it is noted that Shailubhai et al. (Cancer Res. 2000 Sep 15; 60: 5151-5157) 

(of record) teaches that uroguanylin treatment suppressed polyp formation in a mouse 

model but did not prevent their formation, nor their progression to adenocarcinoma; see 

entire document (e.g., the abstract). In as much as uroguanylin therapy cannot prevent 

colorectal cancer in mice, it is unlikely that the claimed invention will prove capable of 

doing so in any animal, including a human. 

Summarizing, as the claims are drawn to variants of uroquanylin having structures 

(and functions) that vary significantly, the amount of guidance, direction and 

exemplification disclosed is not reasonably commensurate in scope with the claims. Yet, 

in order to satisfy the enablement provision set forth under 35 U.S.C. § 112, first 

paragraph, reasonable correlation must exist between the scope of the claims and scope of 

enablement set forth. 

In deciding In re Fisher, 166 USPQ 18, 24 (CCPA 1970), the Court indicated the 

more unpredictable an area is, the more specific enablement is necessary in order to 

satisfy the statute. 

"Tossing out the mere germ of an idea does not constitute enabling disclosure. 

While every aspect of a generic claim certainly need not have been carried out by an 

inventor, or exemplified in the specification, reasonable detail must be provided in order 

to enable members of the public to understand and carry out the invention." Genentech 

Inc. v. Novo Nordisk A/S, 42 USPQ2d 1001, 1005 (CA FC 1997). 

Thus, the overly broad scope of the claims would merely serve as an invitation to 

one skilled in the art to identify a peptide having a useful bioactivity, such as the 
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bioactivity of uroguanylin; yet, defining a substance by its principal biological activity 

amounts to an alleged conception having no more specificity than that of a wish to know 

the identity of any material with that biological property. See Colbert v. Lofdahl, 21 

USPQ2d 1068, 1071 (BPAI 1991). 

In conclusion, upon careful consideration of the factors used to determine whether 

undue experimentation is required, in accordance with Ex parte Forman, 230 USPQ 546 

(BPAI 1986), the amount of guidance, direction, and exemplification contained in the 

supporting disclosure would not be sufficient to enable the skilled artisan to use the 

claimed invention without undue experimentation. 

Claim Rejections - 35 USC 11 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Offide action: 
A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

15. Claim 1 rejected under 35 U.S.C. 102(b) as being anticipated by Hikada et al. 

(Biochemistry. 1998; 37: 8498-8507). 

Claim 1 is drawn to a peptide consisting essentially of the amino acid sequence of 

SEQ ID NO: 20. 

As explained above in section 12 above, in light of the supporting disclosure, and 

particularly the definition of the term "consisting essentially of', the broadest reasonable 

interpretation of claim 1 is that the invention includes the members of a genus of peptides 

that are not necessarily identical to the recited sequence identification number (i.e., SEQ 

ID NO: 20), or not necessarily identical to other sequences that do not differ substantially 

in terms of either their structure or their function (i.e., the peptides encompassed the 

claim vary substantially in structure and function and are not limited to a peptide 

comprising the amino acid sequence of SEQ ID NO: 20). 
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Hikada et al. teaches several peptides, including uroguanylin; see entire document 

(e.g., page 8499, Figure 1). 

Conclusion 

16. Claims 1-3, 20-23, and 26 are free of the prior art of record, as the prior art of 

record does not teach or fairly suggest a peptide comprising the amino acid sequence set 

forth as SEQ ID NO: 20. More particularly, while the prior art teaches uroguanylin, the 

prior art does not teach or suggest a variant of uroguanylin having a glutamate residue at 

position 3, rather than the naturally occurring aspartate residue. 

17. No claim is allowed. 

18. The prior art made of record and not relied upon is considered pertinent to 

Applicant's disclosure. Shailubhai et al. (Clinical Cancer Res. (Proc. 1999 AACR NCI 

EORTC International Conference) 1999; 5 (Suppl.); Abstract #0734) teaches oral 

administration of uroguanylin inhibits polyps in mice. Pitari et al. (Proc. Natl. Acad. Sci. 

USA. 2001; 98: 7846-7851) suggests the combination of uroguanylin-like peptides and 

zaprinast or other inhibitors of cGMP-dependent phosphodiesterases. 'Nathan et al. 

(Bioconjug. Chem. 1993 Jan-Feb; 4 (1): 54-62), Caliceti et al. (Biochimica et Biophysica 

Acta. 2001; 1528: 177-186), and Hinds K, et al. (Bioconjug. Cheni. 2000; 11: 195-201) 

teach conjugates of polyethylene glycol. U.S. Patent Application Publication No. 2002/ 

teaches C-Type natriuretic polypeptide (CNP) as a monotherapy or in combination with 

phosphodiesterase inhibitors. 

Shailubhai K. (Curr. Opin. Drug Discov. Devel. 2002 Mar; 5 (2): 261-268) 

reviews the potential of therapeutic application of guanylate cyclase-C receptor agonists. 

19. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Stephen L. Rawlings, Ph.D. whose telephone number is 
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(571) 272-0836. The examiner can normally be reached on Monday-Friday, 8:30AM-

5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jeffrey Siew can be reached on (571) 272-0787. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through PriVate PAIR only. For - 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). 

Stephen L. Rawlings, Ph.D. 
Examiner 
Art Unit 1642 

slr 
April 7, 2005 
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Express Mail Label No.: EV463107857US 

of Deposit: August 15, 2005 Attorney Docket No: 33357-503 

AM 1 5 20115 S IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

.r
MAO, PPLICANTS: Shailubhai et al. 

71, 
SERIAL NUMBER: 10/107,814 EXAMINER : Stephen L. Rawlings 

FILING DATE: March 28, 2002 ART UNIT 1642 

FOR: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue 
Inflammation and Carcinogenesis 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT AND RESPONSE 

This paper is in response to the Office Action of April 13, 2005, in the above-identified 

patent application. A petition for a one-month extension of time and the required fee are filed 

herewith. With the extension of time, this response is due on Monday, August 15, 2005 (August 

13, 2005 being a Saturday). The Commissioner is hereby authorized to charge any additional 

fees that may be due, or credit any overpayment of same, to Deposit Account No. 50-0311, 

Reference No. 23357-500. 

Please amend the above-identified application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims that begins on page 5 of this 

paper. 

Remarks/Arguments begin on page 6 of this paper. 
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Remarks/Arguments begin on page 6 of this paper.
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

Amendments to the Specification: 

Please amend the paragraph beginning on page 1, line 4 as follows: 

The present application claims the benefit of U.S. provisional application Is4e, 

60/279,138, filed on March29, 2001; No. 60/279,437, filed on March29, 2001; No. 60/300,850, 

filed on Jun. 27, 2001; No. 60/303,806, filed on Jul. 10, 2001; No. 60/307,358, filed on Jul. 25,

2001; and No. 60/348,646, filed on Jan. 17, 2002.--

Please amend the paragraph beginning on page 4, line 30 as follows: 

The invention also encompasses combination therapy utilizing a guanylate cyclase 

receptor agonist administered either alone or together with an inhibitor of cGMP-dependent 

phosphodiesterase, an anti-inflammatory agent or an anticancer agent. These agents should be 

present in amounts known in the art to be therapeutically effective when administered to a 

patient. Anti-neoplastic agents may include alkylating agents, epipodophyllotoxins, nitrosoureas, 

antimetabolites, vinca alkaloids, anthracycline antibiotics, nitrogen mustard agents, and the like. 

Particular anti-neoplastic agents may include tamoxifen, TAXOLTM taxol, etoposide and 5-

fluorouracil. Antiviral and monoclonal antibody therapies may be combined with 

chemotherapeutic compositions comprising at least one guanylate cyclase receptor agonist in 

devising a treatment regimen tailored to a patient's specific needs.--

Please amend Table 2 beginning on page 15 as follows: 

Table 2 

1. Parent compound, uroguanylin 

SEQ ID NO:1 

Asni-Asp2-Asp3-Cys4-G1u5-Leu6-Cys7-Va18-Asn9-Vall°-Alal I -Cysu_Thri 3_G iy 14_cys l 5_ 

Leul6

2. Compounds without modifications of cysteines: 

Common sequence (SEQ ID NO:2): 

Asn l-Xaa2Atta2-Xaa3Bb133-Cys4-Glu5-Leu6-Cys7-Va18-Asn9-Xaal°Xxx-14-XaallY-yy11-
Cys12-Thr13-Xaa1477m14_cys15_Leul6 

where AaaXaa2=Asp, Glu; Xaa3Bbb=Asp, Glu 
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Applicant: Shailubhai et al. 

USSN: 10/107,814 

Amendments to the Specification: 

Please amend the paragraph beginning on page 1, line 4 as follows: 

- The present application claims the benefit of U.S. provisional application Ne- 

  

200+and No. 60/348,646, filed on Jan. 17, 2002.-- 

Please amend the paragraph beginning on page 4, line 30 as follows: 

-- The invention also encompasses combination therapy utilizing a guanylate cyclase 

receptor agonist administered either alone or together with an inhibitor of cGMP-dependent 

phosphodiesterase, an anti-inflammatory agent or an anticancer agent. These agents should be 

present in amounts known in the art to be therapeutically effective when administered to a 

patient. Anti-neoplastic agents may include alkylating agents, epipodophyllotoxins, nitrosoureas, 

antimetabolites, vinca alkaloids, anthracycline antibiotics, nitrogen mustard agents, and the like. 

Particular anti-neoplastic agents may include tamoxifen, TAXOL™ taxel, etoposide and 5- 

fluorouracil. Antiviral and monoclonal antibody therapies may be combined with 

chemotherapeutic compositions comprising at least one guanylate cyclase receptor agonist in 

devising a treatment regimen tailored to a patient's specific needs.-- 

Please amend Table 2 beginning on page 15 as follows: 

  

Table2 

1. Parent compound, uroguanylin 

SEQ ID NO:1 

Asn'-Asp’-Asp’-Cys*-Glu® -Leu®-Cys’-Val-Asn’-Val'’-Ala' I_Cys'>-Thr'*-Gly'*-Cys' 3. 

Leu's 

2. Compounds without modifications of cysteines: 
  

Common sequence (SEQ ID NO:2): 

  

Asn'-Xaa’Aaa®-Xaa’Bbb*-Cys’-Glu’-Leu’-Cys’-Val®-Asn’-Xaa'"Xoex**-Xaa' '¥yy'- 
Cys'2-Thr"*-Xaa'*Zzz'*-Cys">-Leu'® 

where AaaXaa’=Asp, Glu; Xaa® Bbb=Asp, Glu
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

with the exception that Xaa2 Ass and Xaa3 Bb are not both Asp in same molecule 
And where Xaa10Xxx—Val, Pro; XaallY-”=Ala, Aib; Xaa14Zzz—Gly, Ala 

3. Compounds with mercaptoproline (Mpt) substituted for cysteine in position 7: 

Common sequence (SEQ ID NO:3): 

Asni-Xaa2Aaa2-Xaa3-11b133-Cys4-Glu5-Leu6-Xaa7Mpe-Va18-Asn9-Xaal°X-x-x44- 
Xaa"Yyy41-Cys12-Thr13 X 

14,-. 4-4 15 • 16 - aa fat -Lys -Leu 

where Xaa2Aaa—Asp, Glu; Xaa3Bbb=Asp, Glu 
where Xaa10Xxx—Val, Pro; XaallY-yt=Ala, Aib; Xaa14 Zzz—Gly, Ala 

4. Compounds with penicillamines (B, 13-dimethylcysteines, Pen) substituted for 
cysteines: 

Common sequence (SEQ ID NO:4): 

Asni-Xaa2Aftfe-Xaa3Bbb3-Xaa4Kide-Glu5-Leu6-Xaa7L117-Va18-Asn9-Xaal°Xxx" 
44 Xaal1Y-W4-Xaa121klnim-Thr13-Xaa I4Zzz -Xaa15 4S NMI -Leul6 

where Xaa2Aaa—Asp, Glu; Xaa3B131)=Asp, Glu 
where Xaa10Xxx—Val, Pro; XaallY- Ala, Aib; Xaal4Zzz—Gly, Ala 
and Xaa4K1Eli, Xaa7141, Xaa12 Mwitn, Xaa15 MITI are either Cys or Pen (except not all are 
Cys in the same conformer) 

5. Compounds with lactam bridges substituted for disulfide bridges: 

Common sequence (SEQ ID NO:5): 

Asni -Xaa2Aita2-Xaa3BW-Xaa4IGEIE4-Glu5-Leu6-Xaa71.117-Va18-Asn9-Xaal°Xesi-x44- 
11 yyyi-i_xaa lzmnint4-2_,Thr 13_xaa a zz.z4-4 Xaa -Xaal5Nanis-Leul6

where Xaa2Aaa—Asp, Glu; Xaa3Bbb=Asp, Glu 
where XaaI°Xxx—Val, Pro; Xaal  Ala, Aib; Xaal4Zzz=Gly, Ala 

and all combinations of the following (Dpr is diaminopropionic acid): 

Xaa4Klek is either Asp or Glu, and Xaa12Miiirit is Dpr; 
Xaa71.11 is either Cys or Pen; 
Xaa151  is either Cys or Pen; 
or: 
Xaa71.14 is Dpr and Xaal5Nfui is either Asp or Glu; 
Xaa71,11 is either Asp or Glu, and Xaa15  is Dpr; 
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Applicant: Shailubhai et al. 

USSN: 10/107,814 

with the exception that Xaa” Ass and Xaa® Bbb are not both Asp in same molecule 

And where Xaa'%Xxx=Val, Pro; Xaa' 'Yyre=Ala, Aib; Xaa'*Zzz=Gly, Ala 

3. Compounds with mercaptoproline (Mpt) substituted for cysteine in position 7: 
  

Common sequence (SEQ ID NO:3): 

Asn'-Xaa’Aaa’-Xaa’ Bbb’-Cys*-Glu’ -Leu®-Xaa Mpt’-Val®-Asn’-Xaa' "Xoex™- 

Xaa''¥yy''-Cys'2-Thr'-Xaa'*Zzz"-Cys"-Leu'® 
  

where Xaa’Aaa=Asp, Glu; Xaa’Bbb=Asp, Glu 
where Xaa'’Xxx=Val, Pro; Xaa' 'Yyr=Ala, Aib; Xaa'*-Zzz=Gly, Ala 

4. Compounds with penicillamines (8, 8-dimethylcysteines, Pen) substituted for 

cysteines: 
  

Common sequence (SEQ ID NO:4): 

Asn'-Xaa’Aaa’-Xaa’Bbb’-Xaa' Kidk*-Glu® -Leu’-Xaa LW -Val®-Asn’-Xaa'"Xoex- 

Xaa''¥yy*-Xaal’Mmm®™-Thr’-Xaa' Zzz"*- Xaa "Nan'-Leu'® 
  

    

where Xaa’Aaa=Asp, Glu; Xaa’Bbb=Asp, Glu 
where Xaa'"Xxx=Val, Pro; Xaa' 'Yyy=Ala, Aib; Xaa'*Zzz=Gly, Ala 
and Xaa*Kkk, Xaa'LH, Xaa'? Mmm, Xaa'® Nan are either Cys or Pen (except not all are 

Cys in the same conformer) 

5. Compounds with lactam bridges substituted for disulfide bridges: 
  

Common sequence (SEQ ID NO:5): 

Asn'-Xaa’Aae®-Xaa’Bbb’-Xaa Kkk*-Glu’-Leu’-Xaa EW -Val®-Asn’-Xaa' "Xxx*- 

Xaa''¥yy**-Xaa"Mmm*-Thr' 3-Xaa'*Zzz"*-Xaa ’Nan*®-Leu'® 
  

    

where Xaa’Aaa=Asp, Glu; Xaa’Bbb=Asp, Glu 
where Xaa'"Xxx=Val, Pro; Xaa''¥y=Ala, Aib; Xaa'Zzz=Gly, Ala 

and all combinations of the following (Dpr is diaminopropionic acid): 

Xaa*Kkk is either Asp or Glu, and Xaa'*Mmm is Dpr; 
Xaa'HH is either Cys or Pen; 
Xaa'’Nana is either Cys or Pen; 

or: 
Xaa EH is Dpr and Xaa'*Naa is either Asp or Glu; 
Xaa'LH is either Asp or Glu, and Xaa'*Naa is Dpr;
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

Xaa4Klck is either Cys or Pen; 
Xaa12A4mifi is either Cys or Pen; 

Please amend the paragraph beginning on page 23, line 30 as follows: 

--12. Basoglu, et al., in: Proceedings of the Second FEPS Congress, June 29-Jul. 4, 1999, Prague, 

Czech Republic., http://wkvwdf2.cuni.cz/ physiolres/feps/basoglu.htm.--
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Applicant: Shailubhai et al. 

USSN: 10/107,814 

Xaa*Kkk is either Cys or Pen; 

Xaa'’Mmm is either Cys or Pen; 

Please amend the paragraph beginning on page 23, line 30 as follows: 

--12. Basoglu, et al., in: Proceedings of the Second FEPS Congress, June 29-Jul. 4, 1999, Prague, 

Czech Republic., http://waww=112.cuni.cz/ physiolres/feps/basoglu.htm.--
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

Listing of Claims: 

The following list of claims shall replace all previous versions. 

1. (Currently amended). A peptide consisting of eonsisting-essentially-ef the amino acid 

sequence of SEQ ID NO: 20 any one of SEQ ID NO:2 SEQ ID NO:21. 

2-19. (Canceled). 

20. (Currently amended). A pharmaceutical composition in unit dose comprising a guanylate 

cyclase receptor agonist peptide consisting of having the amino acid  sequence of SEQ ID NO: 20 

any one of SEQ ID NOs:2 21 present in a therapeutically effective amount. 

21. (Currently amended). A pharmaceutical composition in unit dose form comprising: 

a) a guanylate cyclase receptor agonist peptide consisting of having-the amino acid  sequence of 

SEQ ID NO: 20 any ono of: SEQ ID NOs:2 21; uroguanylin; guanylin; or E. coli ST pcptidc; and 

b) at least one compound selected from the group consisting of: a cGMP-dependent 

phosphodiesterase inhibitor, an anti-inflammatory agent, an antiviral agent and an anticancer 

agent; wherein said guanylate cyclase receptor agonist and said compound are each present in a 

therapeutically effective amount. 

22. (original) The pharmaceutical composition of either claim 20 or 21, wherein the unit dose 

form is selected from the group consisting of a tablet, a capsule, a solution or inhalation 

formulation. 

23. (original) The pharmaceutical composition of either claim 20 nor 21, further comprising one 

or more excipients. 

24-25. (Canceled). 

26. (Currently amended). A peptide conjugate comprising polyethylene glycol (PEG) attached to 

a peptide consisting of having-the amino acid  sequence of SEQ ID NO: 20 any of: SEQ ID NO:2 

SEQ ID NO:21; ur-eg-tia er--E,eeli-ST-pepti:de. 

27. (Canceled). 
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Applicant: Shailubhai ef al. 

USSN: 10/107,814 

Listing of Claims: 

The following list of claims shall replace all previous versions. 

1. (Currently amended). A peptide consisting of eensisting-essentialy-of the amino acid 

sequence of SEQ ID NO: 20 any-ene-of SEQ ID-NO2-SEQIDNO:2Z1. 

2-19. (Canceled). 

  

20. (Currently amended). A pharmaceutical composition in unit dose comprising a guanylate 

cyclase receptor agonist peptide consisting of having the amino acid sequence of SEQ ID NO: 20 

any-one-of SEQIDNOs:2-21 present in a therapeutically effective amount. 

21. (Currently amended). A pharmaceutical composition in unit dose form comprising; 

  

a) a guanylate cyclase receptor agonist peptide consisting of having-the amino acid sequence of 

SEQ ID NO: 20 any-ene-ofESEQID NOs: —uroguanylin-guanylin-orE—coli-ST-peptide; and 
  

b) at least one compound selected from the group consisting of: a cGMP-dependent 

phosphodiesterase inhibitor, an anti-inflammatory agent, an antiviral agent and an anticancer 

agent; wherein said guanylate cyclase receptor agonist and said compound are each present in a 

therapeutically effective amount. 

22. (original) The pharmaceutical composition of either claim 20 or 21, wherein the unit dose 

form is selected from the group consisting of a tablet, a capsule, a solution or inhalation 

formulation. 

23. (original) The pharmaceutical composition of either claim 20 nor 21, further comprising one 

or more excipients. 

24-25. (Canceled). 

26. (Currently amended). A peptide conjugate comprising polyethylene glycol (PEG) attached to 

a peptide consisting of havirg-the amino acid sequence of SEQ ID NO: 20 any-of-SEQIB-NO:2 

HO TD NO- [3 0-09 - “Cle. = n°. nal ST mnantida T t Hay Ha —€6 pte. 

  

  

27. (Canceled).
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

REMARKS 

Amendments to the Claims 

Upon entry of the present amendments, claims 1, 20-23, and 26 are pending. Claims 2-

19, 24-25 and 27 have been canceled herein without prejudice or disclaimer as directed to non-

elected inventions. Claims 1, 20, 21 and 26 have been amended herein. Support for the 

amendment to claim 1 can be found in the originally filed specification at, e.g., page 9, lines 17-

25; and page 17, line 32. The specification has been amended to meet the requirements of 37 

CFR §§ 1.821-1.825 in regard to amino acid sequences, to properly label trademarks, and 

remove hyperlinks. No new matter is added. 

Information Disclosure Statements 

Applicants note that the Examiner has considered the information disclosure statements 

filed August 1, 2002 and March 7, 2005. Applicants file herewith a Supplemental IDS along 

with the required fee of $180.00 as set forth in 37 C.F.R. §1.17(p). 

Priority 

The Examiner has indicated that Applicants are entitled to the priority date of U.S. 

Provisional Application 60/348,646, filed January 17, 2002 but not entitled to priority under 35 

U.S.C. § 119(e) for US Provisional Application numbers 60/279,438; 60/300,850; 60/307,358; 

60/279,437; and 60/303,806, stating that these provisional applications do not disclose the 

claimed invention in a manner satisfying 35 U.S.C. § 112, first paragraph, because none of these 

provisional applications disclose the peptide of SEQ ID NO: 20. Applicants have amended the 

priority section of the specification to indicate that the present application claims priority only to 

provisional application No. 60/348,646. This objection should be withdrawn. 

Specification 

The Examiner has indicated that the application fails to comply with the sequence listing 

requirements of 37 CFR §§ 1.821-1.825, stating that the disclosure of amino acid sequences uses 

symbols not provided for by 37 CFR § 1.822, and that the symbols used in the specification are 

not identical to the symbols used in the sequence listing. Applicants have amended Table 2 of 

the specification to meet the requirements of 37 CFR § 1.821-1.825. 
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USSN: 10/107,814 

REMARKS 

Amendments to the Claims 

Upon entry of the present amendments, claims 1, 20-23, and 26 are pending. Claims 2- 

19, 24-25 and 27 have been canceled herein without prejudice or disclaimer as directed to non- 

elected inventions. Claims 1, 20, 21 and 26 have been amended herein. Support for the 

amendment to claim 1 can be found in the originally filed specification at, e.g., page 9, lines 17- 

25; and page 17, line 32. The specification has been amended to meet the requirements of 37 

CFR §§ 1.821-1.825 in regard to amino acid sequences, to properly label trademarks, and 

remove hyperlinks. No new matter is added. 

Information Disclosure Statements 

Applicants note that the Examiner has considered the information disclosure statements 

filed August 1, 2002 and March 7, 2005. Applicants file herewith a Supplemental IDS along 

with the required fee of $180.00 as set forth in 37 C.F.R. §1.17(p). 

Priority 

The Examiner has indicated that Applicants are entitled to the priority date of U.S. 

Provisional Application 60/348,646, filed January 17, 2002 but not entitled to priority under 35 

U.S.C. § 119(e) for US Provisional Application numbers 60/279,438; 60/300,850; 60/307,358; 

60/279,437; and 60/303,806, stating that these provisional applications do not disclose the 

claimed invention in a manner satisfying 35 U.S.C. § 112, first paragraph, because none of these 

provisional applications disclose the peptide of SEQ ID NO: 20. Applicants have amended the 

priority section of the specification to indicate that the present application claims priority only to 

provisional application No. 60/348,646. This objection should be withdrawn. 

Specification 

The Examiner has indicated that the application fails to comply with the sequence listing 

requirements of 37 CFR §§ 1.821-1.825, stating that the disclosure of amino acid sequences uses 

symbols not provided for by 37 CFR § 1.822, and that the symbols used in the specification are 

not identical to the symbols used in the sequence listing. Applicants have amended Table 2 of 

the specification to meet the requirements of 37 CFR § 1.821-1.825.
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

The Examiner has also objected to the specification because of improperly demarcated 

trademarks, including TaxolTM. Applicants have amended the specification herein to properly 

demarcate trademarks. This objection can be withdrawn. 

The Examiner has also objected to the specification because of the presence of embedded 

hyperlinks. Applicants have amended the specification herein to remove embedded hyperlinks. 

This objection can be withdrawn. 

Claim Objections 

The Examiner has indicated that claims 1, 3, 20-23 and 26 are objected to as being drawn 

in the alternative to non-elected species of the invention. Applicants have canceled claim 3 and 

amended claims 1 and 20-21 herein to delete the phrase, "any one of SEQ ID NO:2- SEQ ID 

NO:21," and Applicants have amended claim 26 herein to delete the phrase, "any of: SEQ ID 

NO:2 - SEQ ID NO:21; uroguanylin; guanylin; or E. coli ST peptide." Claims 22-23 depend 

from claims 20 and 21. Thus, Applicants assert that pending claims 1, 20-23 and 26, as amended 

herein, are not drawn to non-elected species of the invention. 

The Examiner has also indicated that claim 2 is objected to under 37 CFR § 1.75(c) for 

failing to further limit the subject matter of claim 1. Applicants have canceled claim 2 herein. 

Thus this objection is moot. 

For the above-stated reasons, these objections have been overcome and can be 

withdrawn. 

Claim Rejections — 35 U.S.C. § 112, first paragraph 

Written description 

The Examiner has indicated that claims 1, 2, 20-23 and 26 are rejected under 35 U.S.C. § 

112, first paragraph for lack of written description. Applicants have canceled claim 2 herein. 

Thus this objection is moot in regard to claim 2. The Examiner states that the broadest 

interpretation of claim 1 that is consistent with the supporting disclosure is that the invention 

includes a genus of peptides that are not necessarily identical to a recited sequence identification 

number or other sequences that do not differ substantially in terms of either their structure or 

their function, but not necessarily both (i.e., the peptides encompassed by the claims vary 

substantially in structure and function). (See, Office action, paragraph bridging pages 6 and 7). 
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The Examiner has also objected to the specification because of improperly demarcated 

trademarks, including Taxol™. Applicants have amended the specification herein to properly 

demarcate trademarks. This objection can be withdrawn. 

The Examiner has also objected to the specification because of the presence of embedded 

hyperlinks. Applicants have amended the specification herein to remove embedded hyperlinks. 

This objection can be withdrawn. 

Claim Objections 

The Examiner has indicated that claims 1, 3, 20-23 and 26 are objected to as being drawn 

in the alternative to non-elected species of the invention. Applicants have canceled claim 3 and 

amended claims 1 and 20-21 herein to delete the phrase, “any one of SEQ ID NO:2- SEQ ID 

NO:21,” and Applicants have amended claim 26 herein to delete the phrase, “any of: SEQ ID 

NO:2 - SEQ ID NO:21; uroguanylin; guanylin; or E. coli ST peptide.” Claims 22-23 depend 

from claims 20 and 21. Thus, Applicants assert that pending claims 1, 20-23 and 26, as amended 

herein, are not drawn to non-elected species of the invention. 

The Examiner has also indicated that claim 2 is objected to under 37 CFR § 1.75(c) for 

failing to further limit the subject matter of claim 1. Applicants have canceled claim 2 herein. 

Thus this objection is moot. 

For the above-stated reasons, these objections have been overcome and can be 

withdrawn. 

Claim Rejections — 35 U.S.C. § 112, first paragraph 

Written description 

The Examiner has indicated that claims 1, 2, 20-23 and 26 are rejected under 35 U.S.C. § 

112, first paragraph for lack of written description. Applicants have canceled claim 2 herein. 

Thus this objection is moot in regard to claim 2. The Examiner states that the broadest 

interpretation of claim 1 that is consistent with the supporting disclosure is that the invention 

includes a genus of peptides that are not necessarily identical to a recited sequence identification 

number or other sequences that do not differ substantially in terms of either their structure or 

their function, but not necessarily both (i.e., the peptides encompassed by the claims vary 

substantially in structure and function). (See, Office action, paragraph bridging pages 6 and 7).
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Applicants respectfully disagree with the Examiner's interpretation of claim 1. Claim 1 

has been amended herein to require a peptide consisting of the amino acid sequence of SEQ ID 

NO: 20. The peptide of SEQ ID NO: 20 is explicitly disclosed at, e.g., page 17, line 32. 

Therefore, Applicants assert that one skilled in the art would recognize that the Applicants were 

in possession of the peptide of claim 1 when the application was filed. 

In regard to claims 20-23 and 26, the Examiner indicates that the broadest reasonable 

interpretation of claims 20-23 and 26 consistent with the supporting disclosure is a genus of 

peptides that commonly comprise only a portion of amino acids 3-15 of SEQ ID NO: 20 or a 

substantial equivalent thereof, which do not necessarily bind a guanylate cyclase receptor and 

thereby stimulate cGMP production. 

This rejection has been mooted, as the pending claims have been limited to peptides 

consisting of SEQ ID NO: 20. Claims 20 and 21, as amended herein, specifically require a 

guanylate cyclase receptor agonist peptide consisting of the amino acid sequence of SEQ ID NO: 

20 present in a therapeutically effective amount. Similarly, claim 26 requires a peptide conjugate 

comprising polyethylene glycol (PEG) attached to a peptide consisting of the amino acid 

sequence of SEQ ID NO: 20. Therefore, these claims also cannot include only a portion of 

amino acids 3-15 of SEQ ID NO: 20. Claims 22 and 23 depend from claims 20 and 21 and 

necessarily contain all the limitations of these claims. The originally filed application discloses 

the peptide of SEQ ID NO: 20 at, e.g., page 17, line 32. Thus, Applicants assert that one of skill 

in the art would recognize that Applicants were in possession of the subject matter of claims 20-

23 and 26 when the application was filed. 

This rejection has been overcome and should be withdrawn. 

Enablement 

The Examiner has indicated that claims 1, 2, 20-23 and 26 are rejected under 35 U.S.C. § 

112, first paragraph for lack of enablement. Claim 2 has been canceled herein. Thus, this 

rejection is moot in regard to claim 2. The Examiner acknowledges that the specification is 

enabled for making and using a peptide consisting of a (4,12; 7,15) bicycle peptide of the amino 

acid sequence set forth as SEQ ID NO: 20. The pending claims have been limited to the peptide 

of SEQ ID NO: 20. Thus, one of ordinary skill in the art would be able to use the claimed 

invention without undue experimentation. 
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Applicants respectfully disagree with the Examiner’s interpretation of claim 1. Claim 1 

has been amended herein to require a peptide consisting of the amino acid sequence of SEQ ID 

NO: 20. The peptide of SEQ ID NO: 20 is explicitly disclosed at, e.g., page 17, line 32. 

Therefore, Applicants assert that one skilled in the art would recognize that the Applicants were 

in possession of the peptide of claim 1 when the application was filed. 

In regard to claims 20-23 and 26, the Examiner indicates that the broadest reasonable 

interpretation of claims 20-23 and 26 consistent with the supporting disclosure is a genus of 

‘peptides that commonly comprise only a portion of amino acids 3-15 of SEQ ID NO: 20 or a 

substantial equivalent thereof, which do not necessarily bind a guanylate cyclase receptor and 

thereby stimulate cGMP production. 

This rejection has been mooted, as the pending claims have been limited to peptides 

consisting of SEQ ID NO: 20. Claims 20 and 21, as amended herein, specifically require a 

guanylate cyclase receptor agonist peptide consisting of the amino acid sequence of SEQ ID NO: 

20 present in a therapeutically effective amount. Similarly, claim 26 requires a peptide conjugate 

comprising polyethylene glycol (PEG) attached to a peptide consisting of the amino acid 

sequence of SEQ ID NO: 20. Therefore, these claims also cannot include only a portion of 

amino acids 3-15 of SEQ ID NO: 20. Claims 22 and 23 depend from claims 20 and 21 and 

necessarily contain all the limitations of these claims. The originally filed application discloses 

the peptide of SEQ ID NO: 20 at, e.g., page 17, line 32. Thus, Applicants assert that one of skill 

in the art would recognize that Applicants were in possession of the subject matter of claims 20- 

23 and 26 when the application was filed. 

This rejection has been overcome and should be withdrawn. 

Enablement 

The Examiner has indicated that claims 1, 2, 20-23 and 26 are rejected under 35 U.S.C. § 

112, first paragraph for lack of enablement. Claim 2 has been canceled herein. Thus, this 

rejection is moot in regard to claim 2. The Examiner acknowledges that the specification is 

enabled for making and using a peptide consisting of a (4,12; 7,15) bicycle peptide of the amino 

acid sequence set forth as SEQ ID NO: 20. The pending claims have been limited to the peptide 

of SEQ ID NO: 20. Thus, one of ordinary skill in the art would be able to use the claimed 

invention without undue experimentation.
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

For all these reasons, Applicants believe that the pending claims are fully enabled by the 

originally filed application. Thus, this rejection can be withdrawn. 

Claim Rejections - 35 U.S.C. § 102 

The Examiner has indicated that claim 1 is rejected under 35 U.S.C. § 102(b) as 

anticipated by Hikada et al., ("Hikada") Biochemistry 37:8498-8507 (1998). Claim 1, as 

amended herein, is drawn to a peptide consisting of the amino acid sequence of SEQ ID NO: 20, 

which has a glutamic acid at position 3. Hikada teaches a peptide sequence of uroguanylin 15 

amino acids in length where the residue at position 3 is an aspartic acid, but does not teach the 

peptide sequence of SEQ ID NO: 20. Since Hikada does not teach all the elements of claim 1, it 

cannot anticipate this claim. Thus, this rejection has been overcome and should be withdrawn. 
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Applicant: Shailubhai et al. 

USSN: 10/107,814 

For all these reasons, Applicants believe that the pending claims are fully enabled by the 

originally filed application. Thus, this rejection can be withdrawn. 

Claim Rejections — 35 U.S.C. § 102 

The Examiner has indicated that claim 1 is rejected under 35 U.S.C. § 102(b) as 

anticipated by Hikada et al., (“Hikada”) Biochemistry 37:8498-8507 (1998). Claim 1, as 

amended herein, is drawn to a peptide consisting of the amino acid sequence of SEQ ID NO: 20, 

which has a glutamic acid at position 3. Hikada teaches a peptide sequence of uroguanylin 15 

amino acids in length where the residue at position 3 is an aspartic acid, but does not teach the 

peptide sequence of SEQ ID NO: 20. Since Hikada does not teach all the elements of claim 1, it 

cannot anticipate this claim. Thus, this rejection has been overcome and should be withdrawn.

Pg.192



Applicant: Shailubhai et al. 
USSN: 10/107,814 

CONCLUSION 

Applicant respectfully requests that a timely notice of Allowance be issued in this case. 

If there are any questions regarding these amendments and remarks, the Examiner is encouraged 

to contact the undersigned at the telephone number provided below. 

Respectfully submitted, 

I or n R . No. 39,529 
Gregory J. Siecz iewicz, Reg. No. 48,223 
Attorneys for Applicant 
c/o MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND POPEO, P.C. 
Customer No. 30623 
Tel: (617) 542-6000 
Fax: (617) 542-2241 

Dated: August 15, 2005 

TRA 2056585v2 
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Applicant: Shailubhai ef al. 
USSN: 10/107,814 

CONCLUSION 

Applicant respectfully requests that a timely notice of Allowance be issued in this case. 

If there are any questions regarding these amendments and remarks, the Examiner is encouraged 

to contact the undersigned at the telephone number provided below. 

Respectfully submitted, 

  

  

Gregory J. Sieczkiewicz, Reg. No. 48,223 
Attorneys for Applicant 
c/o MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND POPEO, P.C. 
Customer No. 30623 
Tel: (617) 542-6000 
Fax: (617) 542-2241 

Dated: August 15, 2005 

TRA 2056585v2 
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Attorney Docket No: 33357-503 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

rw. APPLICANTS: Shailubhai et al. 

SERIAL NUMBER: 10/107,814 

FILING DATE: March 28, 2002 

EXAMINER : Stephen L. Rawlings 

ART UNIT 1642 

FOR: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue 
Inflammation and Carcinogenesis 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

PETITION FOR EXTENSION OF TIME 

Pursuant to 37 C.F.R. § 1.136(a), Applicant hereby petitions for a one-month extension of 

time to respond to the April 13, 2005 Office Action in the above-identified application. With the 

extension, this Response is due on or before Monday, August 15, 2005 (August 13, 2005 being a 

Saturday). A check in the amount of $120.00, in payment of the fee required by 37 C.F.R. § 

1.17(a)(1), is enclosed herewith. 

The Commissioner is hereby authorized to charge payment of any fees required in 

connection with the papers transmitted herewith, or credit any overpayment of same, to Deposit 

Account No. 50-0311, (Reference No. 33357-503). 

08/17/2005 EFLORES 00000142 10107814 

01 FC:1251 120.00 OP 

Dated: August 15, 2005 

TRA 2064015v1 
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vor R. El fl, r eg. No. 39,529 
Gregory J. Sieczkiewicz, Reg. No. 48,223 
Attorneys for Applicant 
C/0 MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND POPEO, P.C. 
Customer No. 30623 
Tel: (617) 542-6000 
Fax: (617) 542-2241 
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    IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

v/ APPLICANTS: Shailubhai ef al. 

SERIAL NUMBER: 10/107,814 EXAMINER : Stephen L. Rawlings 

FILING DATE: March 28, 2002 ART UNIT 1642 

For: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue 
Inflammation and Carcinogenesis 

Mail Stop AMENDMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

PETITION FOR EXTENSION OF TIME 

Pursuant to 37 C.F.R. § 1.136(a), Applicant hereby petitions for a one-month extension of 

time to respond to the April 13, 2005 Office Action in the above-identified application. With the 

extension, this Response is due on or before Monday, August 15, 2005 (August 13, 2005 being a 

Saturday). A check in the amount of $120.00, in payment of the fee required by 37 C.F.R. § 

1.17(a)(1), is enclosed herewith. 

The Commissioner is hereby authorized to charge payment of any fees required in 

connection with the papers transmitted herewith, or credit any overpayment of same, to Deposit 

Account No. 50-0311, (Reference No. 33357-503). 

Rggpectfully submitted, 

Wl 
vor R. Eliffi, Heg. No. 39,529 
Gregory J. Sieczkiewicz, Reg. No. 48,223 
Attorneys for Applicant 
c/o MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND PoOPEO, P.C. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

PLICANTS: 

RIAL NUMBER: 

FILING DATE: 

FOR: 

Shailubhai et al. 

10/107,814 

March 28, 2002 

EXAMINER : Stephen L. Rawlings 

ART UNIT 1642 

Guanylate Cyclase Receptor Agonists for the Treatment of Tissue 
Inflammation and Carcinogenesis 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT 

Pursuant to the duty of disclosure under 37 C.F.R. §§§1.56, 1.97 and 1.98, Applicants 

hereby make of record the documents listed on the attached modified Form PTO-1449, as well as 

copies of the listed documents. 

This Information Disclosure Statement is being filed after the mailing date of the first 

Office Action, but before the mailing date of either a final action under 37 C.F.R. §1.113 or a 

Notice of Allowance under 37 C.F.R. §1.311. The fee of $180.00 as set forth in 37 C.F.R. 

§1.17(p) is enclosed. 

It is respectfully requested that the Examiner consider completely the cited information, 

along with any other information, in reaching a determination concerning the patentability of the 

present claims, and sign the enclosed form PTO-1449 to evidence that the cited information has 

been fully considered by the Patent and Trademark Office during the examination of this 

application. 

By submitting this Information Disclosure Statement, the Applicants make no 

representation that: (1) a search has been performed, of the extent of any search performed, or 

that more relevant information does not exist; (2) the information cited in the Statement is, or is 

considered to be, material to patentability as defined in 37 C.F.R. §1.56(b); and (3) the 

information cited in the Statement is, or is considered to be, in fact, prior art as defined by 

35 U.S.C. §102. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

PLICANTS: Shailubhai et al. 

RIAL NUMBER: 10/107,814 EXAMINER : Stephen L. Rawlings 

FILING DATE: March 28, 2002 ART UNIT 1642 

FOR: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue 

Inflammation and Carcinogenesis 

Mail Stop AMENDMENT 
Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

INFORMATION DISCLOSURE STATEMENT 

Pursuant to the duty of disclosure under 37 C.F.R. §§§1.56, 1.97 and 1.98, Applicants 

hereby make of record the documents listed on the attached modified Form PTO-1449, as well as 

copies of the listed documents. 

This Information Disclosure Statement is being filed after the mailing date of the first 

Office Action, but before the mailing date of either a final action under 37 C.F.R. §1.113 ora 

Notice of Allowance under 37 C.F.R. §1.311. The fee of $180.00 as set forth in 37 C.F.R. 

§1.17(p) is enclosed. 

It is respectfully requested that the Examiner consider completely the cited information, 

along with any other information, in reaching a determination concerning the patentability of the 

present claims, and sign the enclosed form PTO-1449 to evidence that the cited information has 

been fully considered by the Patent and Trademark Office during the examination of this 

application. 

By submitting this Information Disclosure Statement, the Applicants make no 

representation that: (1) a search has been performed, of the extent of any search performed, or 

that more relevant information does not exist; (2) the information cited in the Statement is, or is 

considered to be, material to patentability as defined in 37 C.F.R. §1.56(b); and (3) the 

information cited in the Statement is, or is considered to be, in fact, prior art as defined by 

35 U.S.C. §102. 
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

Notwithstanding any statements by the Applicants, the Examiner is urged to form his/her 

own conclusion regarding the relevance of the cited information. An early and favorable action 

is hereby requested. 

Please charge any fees that may be due, or credit any overpayment of same, to Deposit 

Account No. 50-0311, Reference No. 33357-503. 

Respectfully submitted, 

Iv . Elrifi, Re . No. 39,529 
Gregory J. Sieczkiewicz, Reg. No. 48,223 
Attorneys for Applicant 
do MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND POPEO, P.C. 
Customer No. 30623 
Tel: (617) 542-6000 
Fax: (617) 542-2241 

Dated: August 15, 2005 

TRA 2064006v1 
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Applicant: Shailubhai et al. 
USSN: 10/107,814 

Notwithstanding any statements by the Applicants, the Examiner is urged to form his/her 

own conclusion regarding the relevance of the cited information. An early and favorable action 

is hereby requested. 

Please charge any fees that may be due, or credit any overpayment of same, to Deposit 

Account No. 50-0311, Reference No. 33357-503. 

Respectfully submitted, 

  

(= Elrifi\Reg. No. 39,529 
Gregory J. Sieczkiewicz, Reg. No. 48,223 
Attorneys for Applicant 
c/o MINTZ, LEVIN, COHN, FERRIS, GLOVSKY 
AND POPEO, P.C. 
Customer No. 30623 
Tel: (617) 542-6000 
Fax: (617) 542-2241 

Dated: August 15, 2005 

TRA 2064006v1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

4.• APPLICANTS: Shailubhai et al. se• 

SERIAL NUMBER: 10/107,814 EXAMINER : Stephen L. Rawlings 

FILING DATE: March 28, 2002 ART UNIT 1642 

FOR: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation 
and Carcinogenesis 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER 

Enclosed herewith for filing in the above-identified application please find the following 
documents: 

1. Amendment and Response (10 pages); 

2. Petition for Extension of Time (1 page); 

3. Check No. 20992 in the amount of $120.00 to cover the Extension fee; 

4. Information Disclosure Statement (2 pages) 

5. Reference ZR (7 pages) and Form 1449 (1 page); 

6. Check No. 20993 in the amount of $180.00; and 

7. Return Postcard 

The Commissioner is hereby authorized to charge payment of any fees required in connection 
with the papers transmitted herewith, or credit any overpayment of same, to Deposit Account No. 
50-0311, (Reference No. 33357-503). 

Dated: August 15, 2005 

TRA 2064024v1 
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9
 
2
 
A
A
W
1
8
4
7
0
 

A
a
w
1
8
4
7
0
 
H
u
m
a
n
 
G
C
A
 

1
4
 

9
2
 

9
6
.
8
 

1
9
 
2
 
A
A
W
1
8
4
8
3
 

A
a
w
1
8
4
8
3
 
H
u
m
a
n
 
G
C
A
 

1
5
 

9
2
 

9
6
.
8
 

1
9
 
2
 
A
A
W
2
3
2
2
4
 

A
a
w
2
3
2
2
4
 
G
C
A
P
-
I
I
 
C
 

1
6
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
1
8
4
8
2
 

A
a
w
1
8
4
8
2
 
H
u
m
a
n
 
G
C
A
 

1
7
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
1
8
4
7
3
 

A
a
w
1
8
4
7
3
 
H
u
m
a
n
 
G
C
A
 

1
8
 

9
2
 

9
6
.
8
 

2
2
 
2
 
A
A
W
2
3
2
2
7
 

A
a
w
2
3
2
2
7
 
G
C
A
P
-
I
I
 
C
 

1
9
 

9
2
 

9
6
.
8
 

2
3
 
2
 
A
A
W
1
8
4
8
7
 

A
a
w
1
8
4
8
7
 
H
u
m
a
n
 
G
C
A
 

2
0
 

9
2
 

9
6
.
8
 

2
3
 
2
 
A
A
W
2
3
2
3
5
 

A
a
w
2
3
2
3
5
 
G
C
A
P
-
I
I
 
C
 

2
1
 

9
2
 

9
6
.
8
 

2
4
 
2
 
A
A
W
1
8
4
6
5
 

A
a
w
1
8
4
6
5
 
H
u
m
a
n
 
G
C
A
 

2
2
 

9
2
 

9
6
.
8
 

2
4
 
5
 
A
A
M
4
7
2
5
6
 

A
a
m
4
7
2
5
6
 
G
u
a
n
y
l
a
t
e
 

2
3
 

9
2
 

9
6
.
8
 

2
8
 
2
 
A
A
W
1
8
4
9
4
 

A
a
w
1
8
4
9
4
 
H
u
m
a
n
 
G
C
A
 

2
4
 

9
2
 

9
6
.
8
 

2
8
 
2
 
A
A
W
2
3
2
4
1
 

A
a
w
2
3
2
4
1
 
G
C
A
P
-
I
I
 
C
 

2
5
 

9
2
 

9
6
.
8
 

3
7
 
2
 
A
A
W
1
8
4
9
3
 

A
a
w
1
8
4
9
3
 
H
u
m
a
n
 
G
C
A
 

A
L
I
G
N
M
E
N
T
S
 

R
E
S
U
L
T
 
1
 

A
A
O
1
6
2
0
1
 

I
D
 

A
A
O
1
6
2
0
1
 
s
t
a
n
d
a
r
d
;
 
p
e
p
t
i
d
e
;
 
1
6
 
A
A
.
 

X
X
 

A
C
 

A
A
O
1
6
2
0
1
;
 

X
X
 

D
T
 

2
8
-
M
A
R
-
2
0
0
3
 
(
f
i
r
s
t
 
e
n
t
r
y
)
 

X
X
 

D
E
 

G
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
,
 
S
E
Q
 
I
D
 
N
o
 
2
0
.
 

X
X
 

K
W
 

G
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
;
 
a
p
o
p
t
o
s
i
s
 
i
n
d
u
c
t
i
o
n
;
 
c
a
n
c
e
r
;
 
p
o
l
y
p
s
;
 

K
W
 

i
n
f
l
a
m
m
a
t
i
o
n
;
 
a
s
t
h
m
a
;
 
n
e
p
h
r
i
t
i
s
;
 
h
e
p
a
t
i
t
i
s
;
 
b
r
o
n
c
h
i
t
i
s
;
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
;
 

K
W
 

i
n
f
l
a
m
m
a
t
o
r
y
 
b
o
w
e
l
 
d
i
s
e
a
s
e
;
 
p
a
n
c
r
e
a
t
i
t
i
s
;
 
u
l
c
e
r
a
t
i
v
e
 
c
o
l
i
t
i
s
;
 

K
W
 

C
r
o
h
n
'
s
 
d
i
s
e
a
s
e
;
 
K
a
p
o
s
i
'
s
 
s
a
r
c
o
m
a
.
 

X
X
 

O
S
 

U
n
i
d
e
n
t
i
f
i
e
d
.
 

X
X
 

F
H
 

K
e
y
 

L
o
c
a
t
i
o
n
/
Q
u
a
l
i
f
i
e
r
s
 

F
T
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 
4
.
 
.
1
2
 

F
T
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 
7
.
 
.
1
5
 

X
X
 

P
N
 

W
O
2
0
0
2
7
8
6
8
3
-
A
l
.
 

X
X
 

P
D
 

1
0
-
O
C
T
-
2
0
0
2
.
 

X
X
 

P
F
 

2
8
-
M
A
R
-
2
0
0
2
;
 
2
0
0
2
W
O
-
U
S
0
0
9
5
5
1
.
 

X
X
 

P
R
 

2
9
-
M
A
R
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
2
7
9
4
3
7
P
.
 

P
R
 

2
9
-
M
A
R
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
2
7
9
4
3
8
P
.
 

P
R
 

2
7
-
J
U
N
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
3
0
0
8
5
0
P
.
 

P
R
 

1
0
-
J
U
L
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
3
0
3
8
0
6
P
.
 

P
R
 

2
5
-
J
U
L
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
3
0
7
3
5
8
P
.
 

P
R
 

1
7
-
J
A
N
-
2
0
0
2
;
 
2
0
0
2
U
S
-
0
3
4
8
6
4
6
P
.
 

X
X
 

P
A
 

(
S
Y
N
E
-
)
 
S
Y
N
E
R
G
Y
 
P
H
A
R
M
 
I
N
C
.
 

X
X
 

P
I
 

S
h
a
i
l
u
b
h
a
i
 
K
,
 
N
i
k
i
f
o
r
o
v
i
c
h
 
G
,
 
J
a
c
o
b
 
G
S
;
 

x
x
 

D
R
 

W
P
I
;
 
2
0
0
3
-
1
4
8
2
5
1
/
1
4
.
 

X
X
 

P
T
 

N
o
v
e
l
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
 
u
s
e
f
u
l
 
f
o
r
 
p
r
e
v
e
n
t
i
n
g
 
o
r
 

P
T
 

t
r
e
a
t
i
n
g
 
p
r
i
m
a
r
y
 
o
r
 
m
e
t
a
s
t
a
t
i
c
 
c
a
n
c
e
r
 
a
n
d
 
p
o
l
y
p
s
 
i
n
 
a
 
p
a
t
i
e
n
t
,
 
a
n
d
 
f
o
r
 

P
T
 

i
n
d
u
c
i
n
g
 
a
p
o
p
t
o
s
i
s
 
i
n
 
t
h
e
 
c
e
l
l
s
 
o
f
 
a
 
s
u
b
j
e
c
t
.
 

X
X
 

P
S
 

C
l
a
i
m
 
1
;
 
P
a
g
e
 
6
;
 
4
7
p
p
;
 
E
n
g
l
i
s
h
.
 

X
X
 

C
C
 

T
h
e
 
i
n
v
e
n
t
i
o
n
 
c
o
m
p
r
i
s
e
s
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
s
 
t
h
a
t
 

C
C
 

a
r
e
 
u
s
e
f
u
l
 
f
o
r
 
i
n
d
u
c
i
n
g
 
a
p
o
p
t
o
s
i
s
 
i
n
 
t
h
e
 
c
e
l
l
s
 
o
f
 
a
 
s
u
b
j
e
c
t
.
 
T
h
e
 
p
e
p
t
i
d
e
s
 1
 

Id 

y 

Thu 
Sep 

1 
1
1
:
2
5
:
1
8
 

2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

G
e
n
C
o
r
e
 

v
e
r
s
i
o
n
 

5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 

(c) 
1
9
9
3
 

- 
2
0
0
5
 

C
o
m
p
u
g
e
n
 

Ltd. 

OM 
p
r
o
t
e
i
n
 

- 
p
r
o
t
e
i
n
 

s
e
a
r
c
h
,
 

u
s
i
n
g
 

sw 
m
o
d
e
l
 

R
u
n
 

on: 
A
u
g
u
s
t
 

26, 
2
0
0
5
,
 

1
8
:
5
0
:
5
5
 

; 
S
e
a
r
c
h
 

t
i
m
e
 

163 
S
e
c
o
n
d
s
 

) 
(without 

a
l
i
g
n
m
e
n
t
s
)
 

3
7
.
9
6
4
 

M
i
l
l
i
o
n
 

c
e
l
l
 

u
p
d
a
t
e
s
/
s
e
c
 

P
e
r
f
e
c
t
 

s
c
o
r
e
:
 

95 
S
e
q
u
e
n
c
e
:
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Sc 
o
r
i
n
g
 

t
a
b
l
e
:
 

B
L
O
S
U
M
6
2
 

G
a
p
o
p
 

1
0
.
0
 

, 
G
a
p
e
x
t
 

0.5 

S
e
a
r
c
h
e
d
:
 

2
1
0
5
6
9
2
 

s
e
q
s
,
 

3
8
6
7
6
0
3
8
1
 

r
e
s
i
d
u
e
s
 

T
o
t
a
l
 

n
u
m
b
e
r
 

of 
h
i
t
s
 

s
a
t
i
s
f
y
i
n
g
 

c
h
o
s
e
n
 

p
a
r
a
m
e
t
e
r
s
:
 

2
1
0
5
6
9
2
 

M
i
n
i
m
u
m
 

DB 
s
e
q
 

l
e
n
g
t
h
:
 

0 
M
a
x
i
m
u
m
 

DB 
s
e
q
 

l
e
n
g
t
h
:
 

2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
-
p
r
o
c
e
s
s
i
n
g
:
 

M
i
n
i
m
u
m
 

M
a
t
c
h
 

0% 
M
a
x
i
m
u
m
 

M
a
t
c
h
 

1
0
0
%
 

L
i
s
t
i
n
g
 

f
i
r
s
t
 

45 
s
u
m
m
a
r
i
e
s
 

D
a
t
a
b
a
s
e
 

: 
A
_
G
e
n
e
s
e
q
_
l
6
D
e
c
0
4
:
*
 

: 
 
g
e
n
e
s
e
q
p
l
9
8
0
s
:
*
 

g
e
n
e
s
e
q
p
l
9
9
0
s
:
*
 

g
e
n
e
s
e
q
p
2
0
0
0
s
:
*
 

g
e
n
e
s
e
q
g
p
2
0
0
1
s
:
*
 

g
e
n
e
s
e
q
p
2
0
0
2
s
:
*
 

g
e
n
e
s
e
g
p
2
0
0
3
a
s
:
*
 

g
e
n
e
s
e
q
p
2
0
0
3
b
s
:
 * 

g
e
n
e
s
e
q
g
p
2
0
0
4
s
:
*
 

HONM Snr oo 

Pred. 
No. 

is 
the 

n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
chance 

to 
have 

a 
s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

S
U
M
M
A
R
I
E
S
 

3 
R
e
s
u
l
t
 

Q
u
e
r
y
 

No. 
S
c
o
r
e
 

M
a
t
c
h
 

L
e
n
g
t
h
 

DB 
ID 

D
e
s
c
r
i
p
t
i
o
n
 

A
A
O
1
6
2
0
1
 

R
A
a
o
l
6
2
0
1
 

G
u
a
n
y
l
a
t
e
 

A
A
R
9
0
2
0
4
 

A
a
r
9
0
2
0
4
 

U
r
o
g
u
a
n
y
l
 

A
A
Y
0
2
3
9
0
 

A
a
y
0
2
3
9
0
 

H
e
a
t
 

s
t
a
b
 

A
A
Y
2
9
6
1
2
 

R
A
a
y
2
9
6
1
2
 

U
r
o
g
u
a
n
y
l
 

A
A
Y
0
6
9
7
6
 

A
a
y
0
6
9
7
6
 

H
e
a
t
 

s
t
a
b
 

A
A
Y
0
2
4
0
2
 

R
A
a
y
0
2
4
0
2
 

H
e
a
t
 

s
t
a
b
 

A
A
B
9
2
0
7
3
 

A
a
b
9
2
0
7
3
 

G
u
a
n
y
l
i
n
 

A
A
B
8
3
2
1
4
 

A
a
b
8
3
2
1
4
 

H
u
m
a
n
 

u
r
o
 

A
A
O
1
6
1
8
2
 

A
a
o
l
6
1
8
2
 

H
u
m
a
n
 

u
r
o
 

A
B
G
7
4
8
2
0
 

A
b
g
7
4
8
2
0
 

H
u
m
a
n
 

u
r
o
 

A
D
N
0
3
4
1
4
 

A
d
n
0
3
4
1
4
 

E
x
e
m
p
l
a
r
y
 

A
D
R
4
2
2
4
9
 

A
d
r
4
2
2
4
9
 

U
r
o
g
u
a
n
y
l
 

A
A
W
1
8
4
7
0
 

A
a
w
l
8
4
7
0
 

H
u
m
a
n
 

G
C
A
 

A
A
W
1
8
4
8
3
 

A
a
w
l
B
4
8
3
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
4
 

A
a
w
2
3
2
2
4
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
8
2
 

A
a
w
l
8
4
8
2
 

H
u
m
a
n
 

G
C
A
 

A
A
W
1
8
4
7
3
 

A
a
w
l
8
4
7
3
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
7
 

A
a
w
2
3
2
2
7
 

G
C
A
P
-
1
I
 

C 
A
A
W
1
8
4
8
7
 

A
a
w
l
8
4
8
7
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
3
5
 

A
a
w
2
3
2
3
5
 

G
C
A
P
-
I
I
 

C 
A
A
W
1
8
4
6
5
 

A
a
w
l
8
4
6
5
 

H
u
m
a
n
 

G
C
A
 

A
A
M
4
7
2
5
6
 

A
a
m
4
7
2
5
6
 

G
u
a
n
y
l
a
t
e
 

A
R
W
1
8
4
9
4
 

A
a
w
l
8
4
9
4
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
4
1
 

A
a
w
2
3
2
4
1
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
5
9
3
 

A
a
w
l
1
8
4
9
3
 

H
u
m
a
n
 

G
C
A
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(4) 
~ 

© 

wo 
on 

oN 
oa 

™m 
Lal 

  

P
a
g
e
 

1 

A
A
W
2
3
2
4
0
 

A
a
w
2
3
2
4
0
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
7
5
 

A
a
w
l
8
4
7
5
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
9
 

A
a
w
2
3
2
2
9
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
B
8
4
8
9
 

A
a
w
l
8
4
8
9
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
3
6
 

A
a
w
2
3
2
3
6
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
B
8
4
6
9
 

A
a
w
l
B
8
4
6
9
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
3
 

A
a
w
2
3
2
2
3
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
9
2
 

A
a
w
l
8
4
9
2
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
3
9
 

A
a
w
2
3
2
3
9
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
9
1
 

A
a
w
l
8
4
9
1
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
3
8
 

A
a
w
2
3
2
3
8
 

G
C
A
P
-
I
I
 

C 

A
R
W
1
8
4
7
4
 

A
a
w
i
B
8
4
7
4
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
8
 

A
a
w
2
3
2
2
8
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
7
2
 

A
a
w
l
8
4
7
2
 

H
u
m
a
n
 

G
C
A
 

A
A
W
1
B
8
4
8
1
 

A
a
w
l
1
B
8
4
8
1
 

H
u
m
a
n
 

G
C
A
 

A
A
W
1
8
4
8
8
 

A
a
w
l
8
4
8
8
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
6
 

A
a
w
2
3
2
2
6
 

G
C
A
P
-
I
I
 

C 

A
A
W
1
8
4
7
1
 

A
a
w
l
8
4
7
1
 

H
u
m
a
n
 

G
C
A
 

A
A
W
1
8
4
8
0
 

A
a
w
l
1
8
4
8
0
 

H
u
m
a
n
 

G
C
A
 

A
A
W
2
3
2
2
5
 

A
a
w
2
3
2
2
5
 

G
C
A
P
-
I
I
 

C 

26 
92 

9
6
.
8
 

37 
27 

92 
9
6
.
8
 

38 
28 

92 
9
6
.
8
 

38 
29 

92 
9
6
.
8
 

43 
30 

92 
9
6
.
8
 

43 
31 

92 
9
6
.
8
 

56 
32 

92 
9
6
.
8
 

56 
33 

92 
9
6
.
8
 

64 
34 

92 
9
6
.
8
 

64 

35 
92 

9
6
.
8
 

66 
36 

92 
9
6
.
8
 

66 
37 

92 
9
6
.
8
 

67 

38 
92 

9
6
.
8
 

67 
39 

92 
9
6
.
8
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8
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41 
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8
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8
 

69 
43 

92 
9
6
.
8
 

70 
44 

92 
9
6
.
8
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9
6
.
8
 

70 

ANNAN ANNNNNNNNNNNNNNNNN 

A
L
I
G
N
M
E
N
T
S
 

R
E
S
U
L
T
 

1 
A
R
O
1
6
2
0
1
 

iD 

RRNRHENEC PENNER ANEHRH 

A
A
0
1
6
2
0
1
 

s
t
a
n
d
a
r
d
;
 

p
e
p
t
i
d
e
;
 

16 
AA. 

A
A
Q
O
1
6
2
0
1
;
 

2
8
-
M
A
R
-
2
0
0
3
 

(
f
i
r
s
t
 

e
n
t
r
y
)
 

G
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
,
 

S
E
Q
 

ID 
No 

20. 

G
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
;
 

a
p
o
p
t
o
s
i
s
 

i
n
d
u
c
t
i
o
n
;
 

c
a
n
c
e
r
;
 

p
o
l
y
p
s
;
 

i
n
f
l
a
m
m
a
t
i
o
n
;
 

a
s
t
h
m
a
;
 

n
e
p
h
r
i
t
i
s
;
 

h
e
p
a
t
i
t
i
s
;
 

b
r
o
n
c
h
i
t
i
s
;
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
;
 

i
n
f
l
a
m
m
a
t
o
r
y
 

b
o
w
e
l
 

d
i
s
e
a
s
e
;
 

p
a
n
c
r
e
a
t
i
t
i
s
;
 

u
l
c
e
r
a
t
i
v
e
 

c
o
l
i
t
i
s
;
 

C
r
o
h
n
’
s
 

d
i
s
e
a
s
e
;
 

K
a
p
o
s
i
'
’
s
 

s
a
r
c
o
m
a
.
 

U
n
i
d
e
n
t
i
f
i
e
d
.
 

Key 
L
o
c
a
t
i
o
n
/
Q
u
a
l
i
f
i
e
r
s
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 

4. 
.12 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 

7. 
.15 

W
0
2
0
0
2
7
8
6
8
3
-
A
1
.
 

1
0
-
O
C
T
-
2
0
0
2
.
 

2
8
-
M
A
R
-
2
0
0
2
;
 

2
0
0
2
W
O
-
U
S
0
0
9
5
5
1
.
 

2
9
-
M
A
R
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
2
7
9
4
3
7
P
.
 

2
9
-
M
A
R
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
2
7
9
4
3
8
P
.
 

2
7
-
J
U
N
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
0
8
5
0
P
.
 

1
0
-
J
U
L
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
3
8
0
6
P
.
 

2
5
-
J
U
L
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
7
3
5
8
P
.
 

1
7
-
J
A
N
-
2
0
0
2
;
 

2
0
0
2
U
S
-
0
3
4
8
6
4
6
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.
 

(SYNE-) 
S
Y
N
E
R
G
Y
 

PHARM 
INC. 

S
h
a
i
l
u
b
h
a
i
 

K, 
N
i
k
i
f
o
r
o
v
i
c
h
 

G, 
J
a
c
o
b
 

GS; 

W
P
I
;
 

2
0
0
3
-
1
4
8
2
5
1
/
1
4
.
 

N
o
v
e
l
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
 

u
s
e
f
u
l
 

for 
p
r
e
v
e
n
t
i
n
g
 

or 

t
r
e
a
t
i
n
g
 

p
r
i
m
a
r
y
 

or 
m
e
t
a
s
t
a
t
i
c
 

c
a
n
c
e
r
 

a
n
d
 

p
o
l
y
p
s
 

in 
a 

p
a
t
i
e
n
t
,
 

and 
for 

i
n
d
u
c
i
n
g
 

a
p
o
p
t
o
s
i
s
 

in 
the 

c
e
l
l
s
 

of 
a 

s
u
b
j
e
c
t
.
 

Claim 
1; 

Page 
6; 

47pp; 
E
n
g
l
i
s
h
.
 

T
h
e
 

i
n
v
e
n
t
i
o
n
 

c
o
m
p
r
i
s
e
s
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
s
 

t
h
a
t
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u
s
e
f
u
l
 

for 
i
n
d
u
c
i
n
g
 

a
p
o
p
t
o
s
i
s
 

in 
t
h
e
 

c
e
l
l
s
 

of 
a 

s
u
b
j
e
c
t
.
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h
e
 
p
e
p
t
i
d
e
s
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T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
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1
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2
0
0
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u
s
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1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
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a
g
e
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C
C
 

o
f
 
t
h
e
 
i
n
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n
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b
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s
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d
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o
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r
e
a
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:
 
c
a
n
c
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;
 
p
o
l
y
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s
;
 
i
n
f
l
a
m
m
a
t
i
o
n
;
 

C
C
 

a
s
t
h
m
a
;
 
n
e
p
h
r
i
t
i
s
;
 
h
e
p
a
t
i
t
i
s
;
 
p
a
n
c
r
e
a
t
i
t
i
s
;
 
b
r
o
n
c
h
i
t
i
s
;
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
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;
 

C
C
 

i
n
f
l
a
m
m
a
t
o
r
y
 
b
o
w
e
l
 
d
i
s
e
a
s
e
;
 
u
l
c
e
r
a
t
i
v
e
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o
l
i
t
i
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;
 
C
r
o
h
n
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s
 
d
i
s
e
a
s
e
;
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n
d
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C
 

K
a
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o
s
i
'
s
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r
c
o
m
a
.
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h
e
 
p
r
e
s
e
n
t
 
a
m
i
n
o
 
a
c
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d
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u
e
n
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e
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e
p
r
e
s
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n
t
s
 
a
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a
n
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C
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e
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t
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n
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t
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t
h
e
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n
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n
 

X
X
 

S
Q
 

S
e
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u
e
n
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e
 
1
6
 
A
A
;
 

Q
u
e
r
y
 
M
a
t
c
h
 

1
0
0
.
0
%
;
 
S
c
o
r
e
 
9
5
;
 
D
B
 
6
;
 
L
e
n
g
t
h
 
1
6
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

1
0
0
.
0
%
;
 
P
r
e
d
.
 
N
o
.
 
3
.
3
e
-
0
6
;
 

M
a
t
c
h
e
s
 

1
6
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

O
Y
 

D
b
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
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1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

R
E
S
U
L
T
 
2
 

A
A
R
9
0
2
0
4
 

I
D
 

A
A
R
9
0
2
0
4
 
s
t
a
n
d
a
r
d
;
 
p
e
p
t
i
d
e
;
 
1
6
 
A
A
.
 

X
X
 

A
C
 

A
A
R
9
0
2
0
4
;
 

X
X
 

D
T
 

0
1
-
A
U
G
-
1
9
9
6
 
(
f
i
r
s
t
 
e
n
t
r
y
)
 

X
X
 

D
E
 

U
r
o
g
u
a
n
y
l
i
n
.
 

X
X
 

K
W
 

i
n
t
e
s
t
i
n
a
l
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
g
u
l
a
t
o
r
;
 
l
a
x
a
t
i
v
e
;
 
c
o
n
s
t
i
p
a
t
i
o
n
.
 

X
X
 

O
S
 

H
o
m
o
 
s
a
p
i
e
n
s
.
 

X
X
 

F
H
 

K
e
y
 

L
o
c
a
t
i
o
n
/
Q
u
a
l
i
f
i
e
r
s
 

F
T
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 
4
.
 
.
1
2
 

F
T
 

/
n
o
t
e
=
 
"
t
h
i
s
 
b
o
n
d
 
i
s
 
a
b
s
e
n
t
 
i
n
 
t
h
e
 
n
o
n
-
a
c
t
i
v
e
 
f
o
r
m
 
o
f
 
t
h
e
 

F
T
 

p
e
p
t
i
d
e
"
 

F
T
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 
7
.
 
.
1
5
 

F
T
 

/
n
o
t
e
=
 
"
t
h
i
s
 
b
o
n
d
 
i
s
 
a
b
s
e
n
t
 
i
n
 
t
h
e
 
n
o
n
-
a
c
t
i
v
e
 
f
o
r
m
 
o
f
 
t
h
e
 

F
T
 

p
e
p
t
i
d
e
"
 

X
X
 

P
N
 

U
S
5
4
8
9
6
7
0
-
A
.
 

X
X
 

P
D
 

0
6
-
F
E
B
-
1
9
9
6
.
 

X
X
 

P
F
 

2
9
-
O
C
T
-
1
9
9
3
;
 

9
3
U
S
-
0
0
1
4
5
9
4
0
.
 

X
X
 

P
R
 

2
9
-
O
C
T
-
1
9
9
3
;
 

9
3
U
S
-
0
0
1
4
5
9
4
0
.
 

X
X
 

P
A
 

(
S
E
A
R
 
)
 
S
E
A
R
L
E
 
&
 
C
O
 
G
 
D
.
 

X
X
 

P
I
 

S
m
i
t
h
 
C
E
,
 
F
o
k
 
K
F
,
 
C
u
r
r
i
e
 
M
G
,
 
K
i
t
a
 
T
;
 

X
X
 

D
R
 

W
P
I
;
 
1
9
9
6
-
1
1
5
6
6
3
/
1
2
.
 

X
X
 

P
T
 

N
e
w
 
i
s
o
l
a
t
e
d
 
h
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
 
p
e
p
t
i
d
e
 
-
 
a
n
 
e
n
d
o
g
e
n
o
u
s
 
s
t
i
m
u
l
a
t
o
r
 
o
f
 

P
T
 

i
n
t
e
s
t
i
n
a
l
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
,
 
u
s
e
d
 
f
o
r
 
t
h
e
 
c
o
n
t
r
o
l
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 

P
T
 

a
b
s
o
r
p
t
i
o
n
.
 

X
X
 

P
S
 

C
l
a
i
m
 
1
;
 
C
o
l
 
7
;
 
9
p
p
;
 
E
n
g
l
i
s
h
.
 

X
X
 

C
C
 

T
h
e
 
p
e
p
t
i
d
e
,
 
d
e
s
i
g
n
a
t
e
d
 
h
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
,
 
h
a
s
 
b
e
e
n
 
i
s
o
l
a
t
e
d
 
f
r
o
m
 
h
u
m
a
n
 

C
C
 

u
r
i
n
e
.
 
I
t
 
i
s
 
a
n
 
e
n
d
o
g
e
n
o
u
s
 
s
t
i
m
u
l
a
t
o
r
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
a
n
d
 

C
C
 

a
c
t
s
 
t
o
 
i
n
c
r
e
a
s
e
 
c
y
c
l
i
c
 
G
M
P
 
l
e
v
e
l
s
,
 
t
o
 
c
o
n
t
r
o
l
 
i
n
t
e
s
t
i
n
a
l
 
a
b
s
o
r
p
t
i
o
n
,
 
t
o
 

C
C
 

r
e
g
u
l
a
t
e
 
f
l
u
i
d
 
a
n
d
 
e
l
e
c
t
r
o
l
y
t
e
 
t
r
a
n
s
p
o
r
t
,
 
t
o
 
d
i
s
p
l
a
c
e
 
h
e
a
t
 
s
t
a
b
l
e
 

C
C
 

e
n
t
e
r
o
t
o
x
i
n
s
,
 
t
o
 
e
l
i
c
i
t
 
c
h
l
o
r
i
d
e
 
s
e
c
r
e
t
i
o
n
 
a
n
d
 
t
o
 
d
e
c
r
e
a
s
e
 
w
a
t
e
r
 

C
C
 

a
b
s
o
r
p
t
i
o
n
.
 
I
t
 
m
a
y
 
t
h
u
s
 
a
c
t
 
a
s
 
a
 
l
a
x
a
t
i
v
e
 
a
n
d
 
b
e
 
u
s
e
f
u
l
 
i
n
 
p
a
t
i
e
n
t
s
 

C
C
 

s
u
f
f
e
r
i
n
g
 
f
r
o
m
 
c
o
n
s
t
i
p
a
t
i
o
n
,
 
e
.
g
.
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
 
p
a
t
i
e
n
t
s
 
w
h
o
 
s
u
f
f
e
r
 

C
C
 

w
i
t
h
 
s
e
v
e
r
e
 
i
n
t
e
s
t
i
n
a
l
 
c
o
m
p
l
i
c
a
t
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
i
p
a
t
i
o
n
 

X
X
 

S
Q
 

S
e
q
u
e
n
c
e
 
1
6
 
A
A
;
 

Q
u
e
r
y
 
M
a
t
c
h
 

9
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8
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;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
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M
a
t
c
h
e
s
 

1
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;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

S
c
o
r
e
 
9
2
;
 
D
B
 
2
;
 
L
e
n
g
t
h
 
1
6
;
 

P
r
e
d
.
 
N
o
.
 
8
.
5
e
-
0
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;
 
M
i
s
m
a
t
c
h
e
s
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;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
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I
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I
I

I
I

I
I

I
I

I
I
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D
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1
 
N
D
D
C
E
L
C
V
N
V
A
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T
G
C
L
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R
E
S
U
L
T
 
3
 

A
A
Y
0
2
3
9
0
 

I
D
 

A
A
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0
2
3
9
0
 
s
t
a
n
d
a
r
d
;
 
p
e
p
t
i
d
e
;
 
1
6
 
A
A
.
 

X
X
 

A
C
 

A
A
Y
0
2
3
9
0
;
 

X
X
 

D
T
 

0
9
-
J
U
L
-
1
9
9
9
 
(
f
i
r
s
t
 
e
n
t
r
y
)
 

X
X
 

D
E
 

H
e
a
t
 
s
t
a
b
l
e
 
S
T
 
e
n
t
e
r
o
t
o
x
i
n
 
u
r
o
g
u
a
n
y
l
i
n
 
p
e
p
t
i
d
e
.
 

X
X
 

K
W
 

S
e
l
e
c
t
i
o
n
;
 
c
a
n
d
i
d
a
t
e
 
d
r
u
g
;
 
c
e
l
l
 
r
e
c
e
p
t
o
r
 
b
i
n
d
i
n
g
;
 
a
f
f
i
n
i
t
y
;
 

K
W
 

b
i
o
l
o
g
i
c
a
l
 
r
e
c
e
p
t
o
r
;
 
r
a
t
i
o
n
a
l
 
d
r
u
g
 
d
e
s
i
g
n
;
 
c
o
m
b
i
n
a
t
o
r
i
a
l
 
d
r
u
g
 
d
e
s
i
g
n
;
 

K
W
 

r
e
c
e
p
t
o
r
 
a
n
t
a
g
o
n
i
s
t
;
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
;
 
S
T
 
e
n
t
e
r
o
t
o
x
i
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;
 
b
e
t
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t
u
r
n
 
m
i
m
e
t
i
c
;
 

K
W
 

g
a
m
m
a
-
t
u
r
n
 
m
i
m
e
t
i
c
;
 
b
e
t
a
 
s
h
e
e
t
 
m
i
m
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t
i
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;
 
d
i
s
u
l
p
h
i
d
e
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r
i
d
g
e
 
m
i
m
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t
i
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.
 

X
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S
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n
i
d
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t
i
f
i
e
d
.
 

X
X
 

P
N
 

W
O
9
9
0
9
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1
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A
2
.
 

X
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1
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9
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.
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O
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.
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9
7
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.
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N
Y
C
O
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)
 
N
Y
C
O
M
E
D
 
I
M
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G
I
N
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.
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C
K
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)
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O
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I
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.
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X
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l
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X
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P
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;
 
1
9
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X
X
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T
 

M
e
t
h
o
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o
f
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r
u
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e
l
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o
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a
n
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s
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a
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a
c
e
t
a
m
i
d
o
m
e
t
h
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-
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o
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T
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o
l
y
m
e
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a
s
 
a
 
s
u
b
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a
t
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i
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o
l
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t
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h
u
m
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n
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r
o
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u
a
n
y
l
i
n
 

p
e
p
t
i
d
e
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an 

e
n
d
o
g
e
n
o
u
s
 

s
t
i
m
u
l
a
t
o
r
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i
n
t
e
s
t
i
n
a
l
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
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,
 

u
s
e
d
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c
o
n
t
r
o
l
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i
n
t
e
s
t
i
n
a
l
 

a
b
s
o
r
p
t
i
o
n
.
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i
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n
o
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i
s
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o
n
d
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a
b
s
e
n
t
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the 
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o
n
-
a
c
t
i
v
e
 

f
o
r
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h
e
 

p
e
p
t
i
d
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,
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e
s
i
g
n
a
t
e
d
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u
m
a
n
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r
o
g
u
a
n
y
l
i
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b
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s
o
l
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t
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r
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m
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r
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.
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n
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e
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i
n
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i
n
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p
e
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t
i
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o
d
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i
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a
m
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b
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t
e
s
 
a
s
 
t
h
e
y
 
r
e
q
u
i
r
e
 
f
r
e
q
u
e
n
t
 

C
C
 

a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
d
u
e
 
t
o
 
r
a
p
i
d
 
d
e
g
r
a
d
a
t
i
o
n
 
b
y
 
p
e
p
t
i
d
a
s
e
s
 
i
n
 
t
h
e
 
b
o
d
y
.
 

C
C
 

M
o
d
i
f
y
i
n
g
 
a
n
d
 
a
t
t
a
c
h
i
n
g
 
t
h
e
r
a
p
e
u
t
i
c
 
p
e
p
t
i
d
e
s
 
t
o
 
a
l
b
u
m
i
n
 
p
r
e
v
e
n
t
s
 
o
r
 

C
C
 

r
e
d
u
c
e
s
 
t
h
e
 
a
c
t
i
o
n
 
o
f
 
p
e
p
t
i
d
a
s
e
s
 
t
o
 
i
n
c
r
e
a
s
e
 
l
e
n
g
t
h
 
o
f
 
a
c
t
i
v
i
t
y
 
(
h
a
l
f
 

C
C
 

l
i
f
e
)
 
a
n
d
 
s
p
e
c
i
f
i
c
i
t
y
 
a
s
 
b
o
n
d
i
n
g
 
t
o
 
l
a
r
g
e
 
m
o
l
e
c
u
l
e
s
 
d
e
c
r
e
a
s
e
s
 

C
C
 

i
n
t
r
a
c
e
l
l
u
l
a
r
 
u
p
t
a
k
e
 
a
n
d
 
i
n
t
e
r
f
e
r
e
n
c
e
 
w
i
t
h
 
p
h
y
s
i
o
l
o
g
i
c
a
l
 
p
r
o
c
e
s
s
e
s
.
 

C
C
 

A
A
B
9
0
8
2
9
 
t
o
 
A
A
B
9
2
4
4
1
 
r
e
p
r
e
s
e
n
t
 
p
e
p
t
i
d
e
s
 
w
h
i
c
h
 
c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 

C
C
 

e
x
e
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
i
n
v
e
n
t
i
o
n
 

X
X
 

S
Q
 

S
e
q
u
e
n
c
e
 
1
6
 
A
A
;
 

Q
u
e
r
y
 
M
a
t
c
h
 

9
6
.
8
%
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

M
a
t
c
h
e
s
 

1
5
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I:

I
I

I
I

I
I

I
I

I
I

I
I

I 
D
b
 

1
 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

S
c
o
r
e
 
9
2
;
 
D
B
 
4
;
 
L
e
n
g
t
h
 
1
6
;
 

P
r
e
d
.
 
N
o
.
 
8
.
5
e
-
0
6
;
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

R
E
S
U
L
T
 
8
 

A
A
B
8
3
2
1
4
 

I
D
 

A
A
B
8
3
2
1
4
 
s
t
a
n
d
a
r
d
;
 
p
e
p
t
i
d
e
;
 
1
6
 
A
A
.
 

X
X
 

A
C
 

A
A
B
8
3
2
1
4
;
 

X
X
 

D
T
 

0
6
-
J
U
L
-
2
0
0
1
 
(
f
i
r
s
t
 
e
n
t
r
y
)
 

X
X
 

D
E
 

H
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
.
 

X
X
 

K
W
 

I
n
t
e
s
t
i
n
a
l
 
p
o
l
y
p
;
 
h
u
m
a
n
;
 
c
o
l
o
n
 
c
a
n
c
e
r
;
 
i
n
t
e
s
t
i
n
a
l
 
c
a
n
c
e
r
;
 
u
r
o
g
u
a
n
y
l
i
n
;
 

K
W
 

a
p
o
p
t
o
s
i
s
;
 
c
h
r
o
m
o
s
o
m
e
 
9
p
3
4
-
3
5
.
 

X
X
 

O
S
 

H
o
m
o
 
s
a
p
i
e
n
s
.
 

X
X
 

P
N
 

W
O
2
0
0
1
2
5
2
6
6
-
A
l
.
 

X
X
 

P
D
 

1
2
-
A
P
R
-
2
0
0
1
.
 

X
X
 

P
F
 

0
4
-
O
C
T
-
2
0
0
0
;
 
2
0
0
0
W
O
-
U
S
0
2
1
9
9
8
.
 

X
X
 

P
R
 

0
6
-
O
C
T
-
1
9
9
9
;
 

9
9
U
S
-
0
1
5
7
9
5
0
P
.
 

X
X
 

P
A
 

(
P
H
A
A
 
)
 
P
H
A
R
M
A
C
I
A
 
C
O
R
P
.
 

X
X
 

P
I
 

S
h
a
i
l
u
b
h
a
i
 
K
,
 

C
u
r
r
i
e
 
M
G
;
 

X
X
 

D
R
 

W
P
I
;
 
2
0
0
1
-
3
2
8
3
2
3
/
3
4
.
 

X
X
 

P
T
 

M
o
d
u
l
a
t
i
n
g
 
o
r
 
p
r
e
v
e
n
t
i
n
g
 
f
o
r
m
a
t
i
o
n
 
o
f
 
p
o
l
y
p
s
 
i
n
 
t
h
e
 
i
n
t
e
s
t
i
n
e
,
 
o
r
 

P
T
 

t
r
e
a
t
i
n
g
 
c
a
n
c
e
r
 
o
f
 
t
h
e
 
i
n
t
e
s
t
i
n
e
 
c
o
m
p
r
i
s
e
s
 
a
d
m
i
n
i
s
t
e
r
i
n
g
 
h
u
m
a
n
 

P
T
 

u
r
o
g
u
a
n
y
l
i
n
 
p
o
l
y
p
e
p
t
i
d
e
.
 

X
X
 

P
S
 

E
x
a
m
p
l
e
 
3
;
 
F
i
g
 
7
;
 
5
5
p
p
;
 
E
n
g
l
i
s
h
.
 

X
X
 

C
C
 

T
h
e
 
p
r
e
s
e
n
t
 
i
n
v
e
n
t
i
o
n
 
d
e
s
c
r
i
b
e
s
 
a
 
m
e
t
h
o
d
 
o
f
 
m
o
d
u
l
a
t
i
n
g
 
p
o
l
y
p
s
 
i
n
 
t
h
e
 

C
C
 

i
n
t
e
s
t
i
n
e
,
 
i
n
v
o
l
v
i
n
g
 
a
d
m
i
n
i
s
t
e
r
i
n
g
 
t
o
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
a
 
c
o
m
p
o
s
i
t
i
o
n
 

C
C
 

c
o
m
p
r
i
s
i
n
g
 
t
h
e
 
p
e
p
t
i
d
e
 
s
h
o
w
n
 
i
n
 
A
A
B
8
3
2
1
3
 
a
n
d
 
a
 
c
a
r
r
i
e
r
.
 
P
e
p
t
i
d
e
s
 
s
u
c
h
 
a
s
 

C
C
 

u
r
o
g
u
a
n
y
l
i
n
,
 
s
h
o
w
n
 
h
e
r
e
,
 
(
t
h
e
 
g
e
n
e
 
f
o
r
 
w
h
i
c
h
 
i
s
 
f
o
u
n
d
 
o
n
 
c
h
r
o
m
o
s
o
m
e
 
1
p
3
4
-

C
C
 

3
5
,
 
a
n
 
a
r
e
a
 
c
l
o
s
e
 
t
o
 
w
h
e
r
e
 
t
h
e
 
A
P
C
 
g
e
n
e
 
i
s
 
f
o
u
n
d
)
 
a
r
e
 
c
a
p
a
b
l
e
 
o
f
 
b
i
n
d
i
n
g
 

C
C
 

t
o
 
a
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
k
n
o
w
n
 
a
s
 
G
C
-
C
.
 
T
h
i
s
 
c
a
u
s
e
s
 
t
h
e
 
i
n
d
u
c
t
i
o
n
 
o
f
 

C
C
 

a
p
o
p
t
o
s
i
s
,
 
a
n
d
 
p
r
e
v
e
n
t
s
 
p
o
l
y
p
 
f
o
r
m
a
t
i
o
n
.
 
A
s
 
p
o
l
y
p
s
 
c
a
n
 
b
e
c
o
m
e
 
c
a
n
c
e
r
o
u
s
,
 

C
C
 

i
t
 
i
s
 
a
l
s
o
 
u
s
e
f
u
l
 
i
n
 
t
h
e
 
p
r
e
v
e
n
t
i
o
n
 
a
n
d
 
t
r
e
a
t
m
e
n
t
 
o
f
 
i
n
t
e
s
t
i
n
a
l
 
a
n
d
 
c
o
l
o
n
 

C
C
 

c
a
n
c
e
r
s
 

Thu 
Sep 

1 
1
1
:
2
5
:
1
8
 

2
0
0
5
 

(NYCO-) 
N
Y
C
O
M
E
D
 

I
M
A
G
I
N
G
 

AS. 
(COCK/) 

C
O
C
K
B
A
I
N
 

J. 

W
o
l
f
e
 

HR; 

X
X
 

P. P. 

X
X
 

XX 
W
P
I
;
 

1
9
9
9
-
1
8
1
1
5
7
/
1
5
.
 

X
X
 

M
e
t
h
o
d
 

of 
d
r
u
g
 

s
e
l
e
c
t
i
o
n
 

- 
u
s
i
n
g
 

a 
c
o
m
b
i
n
a
t
i
o
n
 

of 
r
a
t
i
o
n
a
l
 

a
n
d
 

c
o
m
b
i
n
a
t
o
r
i
a
l
 

d
r
u
g
 

d
e
s
i
g
n
 

t
e
c
h
n
i
q
u
e
s
.
 

D
i
s
c
l
o
s
u
r
e
;
 

P
a
g
e
 

2; 
3
5
p
p
;
 

E
n
g
l
i
s
h
.
 

C 
T
h
e
 

s
p
e
c
i
f
i
c
a
t
i
o
n
 

d
e
s
c
r
i
b
e
s
 

a 
m
e
t
h
o
d
 

for 
s
e
l
e
c
t
i
n
g
 

a 
c
a
n
d
i
d
a
t
e
 

d
r
u
g
 

C 
c
o
m
p
o
u
n
d
 

h
a
v
i
n
g
 

a
f
f
i
n
i
t
y
 

for 
b
i
o
l
o
g
i
c
a
l
 

r
e
c
e
p
t
o
r
s
.
 

The 
m
e
t
h
o
d
 

u
s
e
s
 

a 
C 

c
o
m
b
i
n
a
t
i
o
n
 

of 
r
a
t
i
o
n
a
l
 

a
n
d
 
c
o
m
b
i
n
a
t
o
r
i
a
l
 

d
r
u
g
 

d
e
s
i
g
n
 

t
e
c
h
n
i
q
u
e
s
.
 

At 
C 

l
e
a
s
t
 

1 
r
e
s
i
d
u
e
 

in 
the 

o
r
i
g
i
n
a
l
 

c
e
l
l
 

r
e
c
e
p
t
o
r
 

b
i
n
d
i
n
g
 

p
e
p
t
i
d
e
 

is 
m
o
d
i
f
i
e
d
 

CC 
to 

a 
n
o
n
-
n
a
t
u
r
a
l
 

a
m
i
n
o
 

a
c
i
d
,
 

p
r
e
f
e
r
a
b
l
y
 

a 
b
e
t
a
 

t
u
r
n
 

m
i
m
e
t
i
c
,
 

a 
g
a
m
m
a
-
t
u
r
n
 

C 
m
i
m
e
t
i
c
,
 

a 
beta 

sheet 
m
i
m
e
t
i
c
 

or 
a 

d
i
s
u
l
p
h
i
d
e
 

b
r
i
d
g
e
 

m
i
m
e
t
i
c
.
 

The 
m
e
t
h
o
d
 

C 
is 

u
s
e
d
 

for 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

of 
a 

c
a
n
d
i
d
a
t
e
 

r
e
c
e
p
t
o
r
 

a
n
t
a
g
o
n
i
s
t
 

or 
a
g
o
n
i
s
t
.
 

C 
The 

p
r
e
s
e
n
t
 

p
e
p
t
i
d
e
 

is 
a 

c
e
l
l
 

r
e
c
e
p
t
o
r
 

b
i
n
d
i
n
g
 

p
e
p
t
i
d
e
,
 

a
n
d
 

c
a
n
 

t
h
u
s
 

be 
C 

u
s
e
d
 

as 
a 

s
t
a
r
t
i
n
g
 

p
o
i
n
t
 

for 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

of 
c
a
n
d
i
d
a
t
e
 

d
r
u
g
 

c
o
m
p
o
u
n
d
s
,
 

C 
u
s
i
n
g
 

the 
m
e
t
h
o
d
 

of 
the 

i
n
v
e
n
t
i
o
n
 

XX 
S 

S
e
q
u
e
n
c
e
 

16 
AA; 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

2; 
L
e
n
g
t
h
 

16; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
8
.
5
e
-
0
6
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
1
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

Qy 
1 

N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

  

R
E
S
U
L
T
 

7 

A
A
B
9
2
0
7
3
 

A
A
B
9
2
0
7
3
 

s
t
a
n
d
a
r
d
;
 

p
e
p
t
i
d
e
;
 

16 
AA. 

A
A
R
B
9
2
0
7
3
;
 

2
2
-
J
U
N
-
2
0
0
1
 

(
f
i
r
s
t
 

e
n
t
r
y
)
 

G
u
a
n
y
l
i
n
 

a
n
d
 
u
r
o
g
u
a
n
y
l
i
n
 

p
e
p
t
i
d
e
 

S
E
Q
 

ID 
N
O
:
1
2
4
9
.
 

P
r
o
t
e
c
t
i
o
n
;
 

e
n
d
o
g
e
n
o
u
s
 

t
h
e
r
a
p
e
u
t
i
c
 

p
e
p
t
i
d
e
;
 

p
e
p
t
i
d
a
s
e
;
 

c
o
n
j
u
g
a
t
i
o
n
;
 

b
l
o
o
d
 

c
o
m
p
o
n
e
n
t
;
 

m
o
d
i
f
i
c
a
t
i
o
n
;
 

s
u
c
c
i
n
i
m
i
d
y
l
;
 

m
a
l
e
i
m
i
d
o
 

g
r
o
u
p
;
 

a
m
i
n
o
;
 

h
y
d
r
o
x
y
l
;
 

t
h
i
o
l
;
 

h
o
r
m
o
n
e
;
 

g
r
o
w
t
h
 

f
a
c
t
o
r
;
 

n
e
u
r
o
t
r
a
n
s
m
i
t
t
e
r
.
 

H
o
m
o
 

s
a
p
i
e
n
s
.
 

S
y
n
t
h
e
t
i
c
.
 

W
O
2
0
0
0
6
9
9
0
0
-
A
2
.
 

2
3
-
N
O
V
-
2
0
0
0
.
 

1
7
-
M
A
Y
-
2
0
0
0
;
 

2
0
0
0
W
O
-
U
S
0
1
3
5
7
6
.
 

1
7
-
M
A
Y
-
1
9
9
9
;
 

9
9
U
S
-
0
1
3
4
4
0
6
P
.
 

1
0
-
S
E
P
-
1
9
9
9
;
 

9
9
U
S
-
0
1
5
3
4
0
6
P
.
 

1
5
-
O
C
T
-
1
9
9
9
;
 

9
9
U
S
-
0
1
5
9
7
8
3
P
.
 

(CONJ-) 
C
O
N
J
U
C
H
E
M
 

INC. 

B
r
i
d
o
n
 

DP, 
Ezrin 

AM, 
M
i
l
n
e
r
 

PG, 
H
o
l
m
e
s
 

DL, 
T
h
i
b
a
u
d
e
a
u
 

K; 

W
P
I
;
 

2
0
0
1
-
1
1
2
0
5
9
/
1
2
.
 

M
o
d
i
f
y
i
n
g
 

a
n
d
 

a
t
t
a
c
h
i
n
g
 

t
h
e
r
a
p
e
u
t
i
c
 

p
e
p
t
i
d
e
s
 

to 
a
l
b
u
m
i
n
 

p
r
e
v
e
n
t
s
 

p
e
p
t
i
d
a
s
e
 

d
e
g
r
a
d
a
t
i
o
n
,
 

useful 
for 

i
n
c
r
e
a
s
i
n
g
 

length 
of 

in 
vivo 

a
c
t
i
v
i
t
y
.
 

D
i
s
c
l
o
s
u
r
e
;
 

P
a
g
e
 

603; 
7
3
3
p
p
;
 

E
n
g
l
i
s
h
.
 

CREE I RE Fl TERRE Es EE ei oF: 

  u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

P
a
g
e
 

4 

cc 
The 

p
r
e
s
e
n
t
 

i
n
v
e
n
t
i
o
n
 

d
e
s
c
r
i
b
e
s
 

a 
m
o
d
i
f
i
e
d
 

t
h
e
r
a
p
e
u
t
i
c
 

p
e
p
t
i
d
e
 

(I) 
cc 

c
o
m
p
r
i
s
i
n
g
 

a 
t
h
e
r
a
p
e
u
t
i
c
a
l
l
y
 

a
c
t
i
v
e
 

a
m
i
n
o
 

a
c
i
d
 

r
e
g
i
o
n
 

(III) 
a
n
d
 

a 

cc 
r
e
a
c
t
i
v
e
 

g
r
o
u
p
 

(II) 
(e.g. 

s
u
c
c
i
n
i
m
i
d
y
l
 

a
n
d
 
m
a
l
e
i
m
i
d
o
 

g
r
o
u
p
s
)
 

a
t
t
a
c
h
e
d
 

to 
cc 

a 
l
e
s
s
 

t
h
e
r
a
p
e
u
t
i
c
a
l
l
y
 

a
c
t
i
v
e
 

a
m
i
n
o
 

a
c
i
d
 

r
e
g
i
o
n
 

(IV), 
w
h
i
c
h
 

c
o
v
a
l
e
n
t
l
y
 

CC 
b
o
n
d
s
 

w
i
t
h
 

a
m
i
n
o
/
h
y
d
r
o
x
y
l
/
t
h
i
o
l
 

g
r
o
u
p
s
 

on 
b
l
o
o
d
 

c
o
m
p
o
n
e
n
t
s
 

to 
f
o
r
m
 

a 
cc 

p
e
p
t
i
d
a
s
e
 

s
t
a
b
i
l
i
s
e
d
 

t
h
e
r
a
p
e
u
t
i
c
 

p
e
p
t
i
d
e
 

c
o
m
p
o
s
e
d
 

of 
3
-
5
0
 

a
m
i
n
o
 

a
c
i
d
s
.
 

cc 
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a
n
 
u
r
o
g
u
a
n
y
l
i
n
 
d
e
r
i
v
e
d
 
p
e
p
t
i
d
e
 
S
E
Q
 
I
D
 
2
.
 

X
X
 

K
W
 

A
p
i
c
a
l
 
m
e
m
b
r
a
n
e
;
 
m
u
c
o
s
a
l
 
e
p
i
t
h
e
l
i
a
l
 
c
e
l
l
;
 
r
e
s
p
i
r
a
t
o
r
y
 
t
r
a
c
t
;
 

K
W
 

g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
C
;
 
G
 
p
r
o
t
e
i
n
-
c
o
u
p
l
e
d
 
r
e
c
e
p
t
o
r
;
 
g
u
a
n
o
s
i
n
e
 
t
r
i
p
h
o
p
h
a
t
e
;
 

K
W
 

c
y
c
l
i
c
 
g
u
a
n
o
s
i
n
e
 
m
o
n
o
p
h
o
s
p
h
a
t
e
;
 
c
G
M
P
;
 
c
h
l
o
r
i
d
e
 
i
o
n
 
s
e
c
r
e
t
i
o
n
;
 
i
n
h
a
l
a
t
i
o
n
;
 

K
W
 

m
e
m
b
r
a
n
e
-
a
s
s
o
c
i
a
t
e
d
 
t
y
p
e
 
I
I
 
p
r
o
t
e
i
n
 
k
i
n
a
s
e
;
 
m
u
c
u
s
 
f
l
u
i
d
i
s
a
t
i
o
n
;
 

K
W
 

c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
 
t
r
a
n
s
m
e
m
b
r
a
n
e
 
c
o
n
d
u
c
t
a
n
c
e
 
r
e
g
u
l
a
t
o
r
;
 
b
r
e
a
t
h
i
n
g
 
d
i
s
o
r
d
e
r
;
 

K
W
 

m
u
c
u
s
 
s
e
c
r
e
t
i
o
n
;
 
a
n
t
i
a
s
t
h
m
a
t
i
c
;
 
a
n
t
i
i
n
f
l
a
m
m
a
t
o
r
y
;
 
b
r
o
n
c
h
i
a
l
 
a
s
t
h
m
a
;
 

K
W
 

c
h
r
o
n
i
c
 
b
r
o
n
c
h
i
t
i
s
;
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
;
 
u
r
o
g
u
a
n
y
l
i
n
;
 
h
u
m
a
n
.
 

X
X
 

O
S
 

H
o
m
o
 
s
a
p
i
e
n
s
.
 

X
X
 

P
N
 

W
O
2
0
0
2
9
8
9
1
2
-
A
2
.
 

X
X
 

P
D
 

1
2
-
D
E
C
-
2
0
0
2
.
 

X
X
 

P
F
 

0
5
-
J
U
N
-
2
0
0
2
;
 
2
0
0
2
W
O
-
D
E
0
0
2
0
4
0
.
 

X
X
 

P
R
 

0
5
-
J
U
N
-
2
0
0
1
;
 
2
0
0
1
D
E
-
0
1
0
2
7
1
1
9
.
 

X
X
 

P
A
 

(
C
E
T
I
/
)
 
C
E
T
I
N
 
Y
.
 

P
A
 

(
S
A
V
A
/
)
 
S
A
V
A
S
 
Y
.
 

X
X
 

P
I
 

C
e
t
i
n
 
Y
,
 
S
a
v
e
s
 
Y
;
 

X
X
 

D
R
 

W
P
I
;
 
2
0
0
3
-
1
5
6
8
4
2
/
1
5
.
 

X
X
 

P
T
 

C
o
m
p
o
s
i
t
i
o
n
 
u
s
e
f
u
l
 
f
o
r
 
t
r
e
a
t
i
n
g
 
r
e
s
p
i
r
a
t
o
r
y
 
d
i
s
e
a
s
e
,
 
c
o
m
p
r
i
s
e
s
 
a
 
p
e
p
t
i
d
e
 

P
T
 

t
h
a
t
 
a
c
t
i
v
a
t
e
s
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
C
,
 
a
n
d
 
i
s
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 
a
p
i
c
a
l
 

P
T
 

m
e
m
b
r
a
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
r
e
s
p
i
r
a
t
o
r
y
 
t
r
a
c
t
.
 

X
X
 

P
S
 

C
l
a
i
m
 
3
;
 
P
a
g
e
 
3
;
 
2
3
p
p
;
 
G
e
r
m
a
n
.
 

X
X
 

C
C
 

T
h
i
s
 
i
n
v
e
n
t
i
o
n
 
d
e
s
c
r
i
b
e
s
 
a
 
n
o
v
e
l
 
m
e
d
i
c
a
m
e
n
t
 
i
n
 
a
 
f
o
r
m
u
l
a
t
i
o
n
 
t
h
a
t
 
i
s
 

C
C
 

d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 
a
p
i
c
a
l
 
m
e
m
b
r
a
n
e
 
o
f
 
m
u
c
o
s
a
l
 
e
p
i
t
h
e
l
i
a
l
 
c
e
l
l
s
 
t
h
r
o
u
g
h
 
t
h
e
 

C
C
 

r
e
s
p
i
r
a
t
o
r
y
 
t
r
a
c
t
.
 
T
h
e
 
m
e
d
i
c
a
m
e
n
t
 
c
o
n
t
a
i
n
s
 
a
t
 
l
e
a
s
t
 
o
n
e
 
p
e
p
t
i
d
e
 
t
h
a
t
 

C
C
 

a
c
t
i
v
a
t
e
s
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
C
 
(
G
C
C
)
.
 
G
C
C
 
i
s
 
a
 
G
 
p
r
o
t
e
i
n
-
c
o
u
p
l
e
d
 
r
e
c
e
p
t
o
r
 

C
C
 

t
h
a
t
 
c
a
t
a
l
y
s
e
s
 
c
o
n
v
e
r
s
i
o
n
 
o
f
 
g
u
a
n
o
s
i
n
e
 
t
r
i
p
h
o
p
h
a
t
e
 
t
o
 
c
y
c
l
i
c
 
g
u
a
n
o
s
i
n
e
 

C
C
 

m
o
n
o
p
h
o
s
p
h
a
t
e
 
(
c
G
M
P
)
 
a
n
d
 
i
s
 
p
r
e
s
e
n
t
 
o
n
 
t
h
e
 
a
p
i
c
a
l
 
(
a
i
r
)
 
s
i
d
e
 
o
f
 

C
C
 

r
e
s
p
i
r
a
t
o
r
y
 
e
p
i
t
h
e
l
i
a
l
 
c
e
l
l
s
 
b
u
t
 
n
o
t
 
o
n
 
t
h
e
 
b
a
s
o
l
a
t
e
r
a
l
 
(
b
l
o
o
d
)
 
s
i
d
e
.
 

C
C
 

c
G
M
P
 
a
c
t
i
v
a
t
e
s
 
m
e
m
b
r
a
n
e
-
a
s
s
o
c
i
a
t
e
d
 
t
y
p
e
 
I
I
 
p
r
o
t
e
i
n
 
k
i
n
a
s
e
 
w
h
i
c
h
 
i
n
 
t
u
r
n
 

C
C
 

a
c
t
i
v
a
t
e
s
 
t
h
e
 
r
e
g
u
l
a
t
o
r
y
 
d
o
m
a
i
n
 
o
f
 
t
h
e
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
 
t
r
a
n
s
m
e
m
b
r
a
n
e
 

c
c
 

c
o
n
d
u
c
t
a
n
c
e
 
r
e
g
u
l
a
t
o
r
,
 
r
e
s
u
l
t
i
n
g
 
i
n
 
s
e
c
r
e
t
i
o
n
 
o
f
 
c
h
l
o
r
i
d
e
 
i
o
n
s
 
a
n
d
 
w
a
t
e
r
 

C
C
 

f
r
o
m
 
t
h
e
 
c
e
l
l
s
,
 
c
a
u
s
i
n
g
 
f
l
u
i
d
i
s
a
t
i
o
n
 
o
f
 
t
h
e
 
m
u
c
u
s
.
 
T
h
e
 
p
r
o
d
u
c
t
s
 
o
f
 
t
h
e
 

C
C
 

i
n
v
e
n
t
i
o
n
 
a
r
e
 
u
s
e
d
 
t
o
 
m
a
k
e
 
a
n
 
i
n
h
a
l
a
t
i
o
n
 
d
e
v
i
c
e
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
m
e
d
i
c
a
m
e
n
t
 

C
C
 

f
o
r
 
d
i
a
g
n
o
s
i
n
g
 
d
i
s
e
a
s
e
s
 
t
h
a
t
 
a
r
e
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
b
r
e
a
t
h
i
n
g
 
d
i
s
o
r
d
e
r
s
 
o
r
 

C
C
 

d
i
s
o
r
d
e
r
s
 
o
f
 
m
u
c
u
s
 
s
e
c
r
e
t
i
o
n
 
i
n
 
t
h
e
 
r
e
s
p
i
r
a
t
o
r
y
 
t
r
a
c
t
,
 
b
y
 
d
e
t
e
c
t
i
n
g
 
a
t
 

C
C
 

l
e
a
s
t
 
o
n
e
 
G
C
C
 
a
c
t
i
v
a
t
o
r
.
 
T
h
e
 
p
r
o
d
u
c
t
s
 
o
f
 
t
h
e
 
i
n
v
e
n
t
i
o
n
 
h
a
v
e
 
a
n
t
i
a
s
t
h
m
a
t
i
c
 

C
C
 

a
n
d
 
a
n
t
i
i
n
f
l
a
m
m
a
t
o
r
y
 
a
c
t
i
v
i
t
y
.
 
T
h
e
 
m
e
t
h
o
d
 
i
s
 
u
s
e
f
u
l
 
f
o
r
 
d
i
a
g
n
o
s
i
n
g
 
a
n
d
 

C
C
 

t
r
e
a
t
i
n
g
 
d
i
s
e
a
s
e
s
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
b
r
e
a
t
h
i
n
g
 
d
i
s
o
r
d
e
r
s
 
o
r
 
d
i
s
o
r
d
e
r
s
 
o
f
 

C
C
 

m
u
c
u
s
 
s
e
c
r
e
t
i
o
n
 
i
n
 
t
h
e
 
r
e
s
p
i
r
a
t
o
r
y
 
t
r
a
c
t
 
p
a
r
t
i
c
u
l
a
r
l
y
 
b
r
o
n
c
h
i
a
l
 
a
s
t
h
m
a
,
 

C
C
 

c
h
r
o
n
i
c
 
b
r
o
n
c
h
i
t
i
s
 
a
n
d
 
c
y
s
t
i
c
 
f
i
b
r
o
s
i
s
.
 
T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
i
n
v
e
n
t
i
o
n
 

C
C
 

i
m
p
r
o
v
e
s
 
f
l
u
i
d
i
t
y
 
a
n
d
 
e
v
a
c
u
a
t
i
o
n
 
o
f
 
b
r
o
n
c
h
i
a
l
 
m
u
c
u
s
 
a
n
d
 
a
c
t
s
 
l
o
c
a
l
l
y
 

C
C
 

(
s
i
n
c
e
 
t
h
e
 
m
e
d
i
c
a
m
e
n
t
 
d
o
e
s
 
n
o
t
 
e
n
t
e
r
 
t
h
e
 
b
l
o
o
d
s
t
r
e
a
m
)
,
 
s
o
 
s
y
s
t
e
m
i
c
 
s
i
d
e
 

C
C
 

e
f
f
e
c
t
s
 
a
r
e
 
m
i
n
i
m
i
s
e
d
.
 
O
n
l
y
 
v
e
r
y
 
s
m
a
l
l
 
d
o
s
e
s
 
o
f
 
t
h
e
 
m
e
d
i
c
a
m
e
n
t
 
a
r
e
 

C
C
 

r
e
q
u
i
r
e
d
.
 
T
h
i
s
 
s
e
q
u
e
n
c
e
 
r
e
p
r
e
s
e
n
t
s
 
a
 
f
r
a
g
m
e
n
t
 
o
f
 
t
h
e
 
h
u
m
a
n
 
g
u
a
n
y
l
a
t
e
 

C
C
 

c
y
c
l
a
s
e
 
C
 
a
c
t
i
v
a
t
o
r
 
p
e
p
t
i
d
e
,
 
u
r
o
g
u
a
n
y
l
i
n
,
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
d
i
s
c
l
o
s
u
r
e
 
o
f
 

C
C
 

t
h
e
 
i
n
v
e
n
t
i
o
n
 

X
X
 

S
Q
 

S
e
q
u
e
n
c
e
 
1
6
 
A
A
;
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sQ 
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1
1
:
2
5
:
1
8
 

2005 

S
e
q
u
e
n
c
e
 

16 
A
A
;
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

4; 
L
e
n
g
t
h
 

16; 

M 

Qy 

Db 

+4 EERE ERAT EA Es fob ERA of of of 5 

E
S
U
L
 

0
1
6
1
8
2
 

est 
L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
8
.
5
e
-
0
6
;
 

a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

VEEEVLEERLLTET 
1 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

T 
9 

A
A
O
1
6
1
8
2
 

s
t
a
n
d
a
r
d
;
 

p
e
p
t
i
d
e
;
 

16 
AA. 

A
A
O
1
6
1
8
2
;
 

2
8
-
M
A
R
-
2
0
0
3
 

(first 
entry) 

H
u
m
a
n
 
u
r
o
g
u
a
n
y
l
i
n
 

b
i
c
y
c
l
o
 

p
e
p
t
i
d
e
,
 

S
E
Q
 

ID 
No 

1. 

H
u
m
a
n
;
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
;
 

a
p
o
p
t
o
s
i
s
 

i
n
d
u
c
t
i
o
n
;
 

c
a
n
c
e
r
;
 

p
o
l
y
p
s
;
 

i
n
f
l
a
m
m
a
t
i
o
n
;
 

a
s
t
h
m
a
;
 

n
e
p
h
r
i
t
i
s
;
 

h
e
p
a
t
i
t
i
s
;
 

u
r
o
g
u
a
n
y
l
i
n
 

b
i
c
y
c
l
o
;
 

b
r
o
n
c
h
i
t
i
s
;
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
;
 

i
n
f
l
a
m
m
a
t
o
r
y
 

b
o
w
e
l
 

d
i
s
e
a
s
e
;
 

p
a
n
c
r
e
a
t
i
t
i
s
;
 

u
l
c
e
r
a
t
i
v
e
 

c
o
l
i
t
i
s
;
 

C
r
o
h
n
’
s
 

d
i
s
e
a
s
e
;
 

K
a
p
o
s
i
'
s
 

s
a
r
c
o
m
a
.
 

H
o
m
o
 

s
a
p
i
e
n
s
.
 

K
e
y
 

L
o
c
a
t
i
o
n
/
Q
u
a
l
i
f
i
e
r
s
 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 

4. 
.12 

D
i
s
u
l
f
i
d
e
-
b
o
n
d
 

7. 
.15 

W
O
2
0
0
2
7
8
6
8
3
-
A
1
.
 

1
0
-
0
C
T
-
2
0
0
2
.
 

2
8
-
M
A
R
-
2
0
0
2
;
 

2
0
0
2
W
O
-
U
S
0
0
9
5
5
1
.
 

2
9
-
M
A
R
-
~
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
2
7
9
4
3
7
P
.
 

2
9
-
M
A
R
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
2
7
9
4
3
8
P
.
 

2
7
-
J
U
N
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
0
8
5
0
P
.
 

1
0
-
J
U
L
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
3
8
0
6
P
.
 

2
5
-
J
U
L
-
2
0
0
1
;
 

2
0
0
1
U
S
-
0
3
0
7
3
5
8
P
.
 

1
7
-
J
A
N
-
2
0
0
2
;
 

2
0
0
2
U
S
-
0
3
4
8
6
4
6
P
.
 

(
S
Y
N
E
-
)
 

S
Y
N
E
R
G
Y
 

P
H
A
R
M
 

I
N
C
.
 

S
h
a
i
l
u
b
h
a
i
 

K, 
N
i
k
i
f
o
r
o
v
i
c
h
 

G, 
J
a
c
o
b
 

GS; 

W
P
I
;
 

2
0
0
3
-
1
4
8
2
5
1
/
1
4
.
 

N
o
v
e
l
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
 

u
s
e
f
u
l
 

for 
p
r
e
v
e
n
t
i
n
g
 

or 
t
r
e
a
t
i
n
g
 

p
r
i
m
a
r
y
 

or 
m
e
t
a
s
t
a
t
i
c
 

c
a
n
c
e
r
 

a
n
d
 

p
o
l
y
p
s
 

in 
a 

p
a
t
i
e
n
t
,
 

and 
for 

i
n
d
u
c
i
n
g
 

a
p
o
p
t
d
s
i
s
 

in 
the 

c
e
l
l
s
 

of 
a 

s
u
b
j
e
c
t
.
 

E
x
a
m
p
l
e
;
 

P
a
g
e
 

10; 
4
7
p
p
;
 

E
n
g
l
i
s
h
.
 

T
h
e
 

i
n
v
e
n
t
i
o
n
 

c
o
m
p
r
i
s
e
s
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
s
 

t
h
a
t
 

are 
u
s
e
f
u
l
 

f
o
r
 

i
n
d
u
c
i
n
g
 

a
p
o
p
t
o
s
i
s
 

in 
the 

c
e
l
l
s
 

of 
a 

s
u
b
j
e
c
t
.
 

T
h
e
 

p
e
p
t
i
d
e
s
 

of 
the 

i
n
v
e
n
t
i
o
n
 

m
a
y
 

be 
u
s
e
d
 

to 
t
r
e
a
t
:
 

c
a
n
c
e
r
;
 

p
o
l
y
p
s
;
 

i
n
f
l
a
m
m
a
t
i
o
n
;
 - 

a
s
t
h
m
a
;
 

n
e
p
h
r
i
t
i
s
;
 

h
e
p
a
t
i
t
i
s
;
 

p
a
n
c
r
e
a
t
i
t
i
s
;
 

b
r
o
n
c
h
i
t
i
s
;
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
;
 

i
n
f
l
a
m
m
a
t
o
r
y
 

b
o
w
e
l
 

d
i
s
e
a
s
e
;
 

u
l
c
e
r
a
t
i
v
e
 

c
o
l
i
t
i
s
;
 

C
r
o
h
n
’
s
 

d
i
s
e
a
s
e
;
 

and 
Kaposi‘’s 

s
a
r
c
o
m
a
.
 

The 
p
r
e
s
e
n
t
 

amino 
acid 

s
e
q
u
e
n
c
e
 

r
e
p
r
e
s
e
n
t
s
 

a 
human 

u
r
o
g
u
a
n
y
l
i
n
 

b
i
c
y
c
l
o
 

p
e
p
t
i
d
e
 

w
h
i
c
h
 

was 
u
s
e
d
 

in 
an 

e
x
a
m
p
l
e
 

of 
the 

i
n
v
e
n
t
i
o
n
 

S
e
q
u
e
n
c
e
 

16 
AA; 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

9
2
;
 

D
B
 

6; 
L
e
n
g
t
h
 

1
6
;
 

Best 
Local 

S
i
m
i
l
a
r
i
t
y
 

93.8%; 
Pred. 

No. 
8
.
5
e
-
0
6
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

Qy 

i 0; 
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 
  u

s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

Db 

P
a
g
e
 

5 

1 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

R
E
S
U
L
T
 

10 
A
B
G
7
4
8
2
0
 

iD 

5 AC 

SEI AERE ER EE ESE PoE TE PS 

A
B
G
7
4
8
2
0
 

s
t
a
n
d
a
r
d
;
 

p
e
p
t
i
d
e
;
 

16 
AA. 

A
B
G
7
4
8
2
0
;
 

1
2
-
J
U
N
-
2
0
0
3
 

(
f
i
r
s
t
 

e
n
t
r
y
)
 

H
u
m
a
n
 

u
r
o
g
u
a
n
y
l
i
n
 

d
e
r
i
v
e
d
 

p
e
p
t
i
d
e
 

S
E
Q
 

1D 
2. 

A
p
i
c
a
l
 

m
e
m
b
r
a
n
e
;
 

m
u
c
o
s
a
l
 

e
p
i
t
h
e
l
i
a
l
 

c
e
l
l
;
 

r
e
s
p
i
r
a
t
o
r
y
 

t
r
a
c
t
;
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

C; 
G 

p
r
o
t
e
i
n
-
c
o
u
p
l
e
d
 

r
e
c
e
p
t
o
r
;
 

g
u
a
n
o
s
i
n
e
 

t
r
i
p
h
o
p
h
a
t
e
;
 

c
y
c
l
i
c
 

g
u
a
n
o
s
i
n
e
 

m
o
n
o
p
h
o
s
p
h
a
t
e
;
 

c
G
M
P
;
 

c
h
l
o
r
i
d
e
 

ion 
s
e
c
r
e
t
i
o
n
;
 

i
n
h
a
l
a
t
i
o
n
;
 

m
e
m
b
r
a
n
e
-
a
s
s
o
c
i
a
t
e
d
 

t
y
p
e
 

II 
p
r
o
t
e
i
n
 

k
i
n
a
s
e
;
 

m
u
c
u
s
 

f
l
u
i
d
i
s
a
t
i
o
n
;
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
 

t
r
a
n
s
m
e
m
b
r
a
n
e
 

c
o
n
d
u
c
t
a
n
c
e
 

r
e
g
u
l
a
t
o
r
;
 

b
r
e
a
t
h
i
n
g
 

d
i
s
o
r
d
e
r
;
 

m
u
c
u
s
 

s
e
c
r
e
t
i
o
n
;
 

a
n
t
i
a
s
t
h
m
a
t
i
c
;
 

a
n
t
i
i
n
f
l
a
m
m
a
t
o
r
y
;
 

b
r
o
n
c
h
i
a
l
 

a
s
t
h
m
a
;
 

c
h
r
o
n
i
c
 

b
r
o
n
c
h
i
t
i
s
;
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
;
 

u
r
o
g
u
a
n
y
l
i
n
;
 

h
u
m
a
n
.
 

H
o
m
o
 

s
a
p
i
e
n
s
.
 

W
0
2
0
0
2
9
8
9
1
2
-
A
2
.
 

1
2
-
D
E
C
-
2
0
0
2
.
 

0
5
-
J
U
N
-
2
0
0
2
;
 

2
0
0
2
W
O
-
D
E
0
0
2
0
4
0
.
 

0
5
-
J
U
N
-
2
0
0
1
;
 

2
0
0
1
D
E
-
0
1
0
2
7
1
1
8
9
.
 

(CETI/) 
CETIN 

Y. 
(SAVA/) 

SAVAS 
Y. 

C
e
t
i
n
 

¥, 
S
a
v
a
s
 

Y; 

W
P
I
;
 

2
0
0
3
-
1
5
6
8
4
2
/
1
5
.
 

C
o
m
p
o
s
i
t
i
o
n
 

u
s
e
f
u
l
 

for 
t
r
e
a
t
i
n
g
 

r
e
s
p
i
r
a
t
o
r
y
 

d
i
s
e
a
s
e
,
 

c
o
m
p
r
i
s
e
s
 

a 
p
e
p
t
i
d
e
 

t
h
a
t
 

a
c
t
i
v
a
t
e
s
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

C, 
a
n
d
 

is 
d
e
l
i
v
e
r
e
d
 

to 
the 

a
p
i
c
a
l
 

m
e
m
b
r
a
n
e
 

t
h
r
o
u
g
h
 

the 
r
e
s
p
i
r
a
t
o
r
y
 

t
r
a
c
t
.
 

C
l
a
i
m
 

3; 
P
a
g
e
 

3; 
2
3
p
p
;
 

G
e
r
m
a
n
.
 

T
h
i
s
 

i
n
v
e
n
t
i
o
n
 

d
e
s
c
r
i
b
e
s
 

a 
n
o
v
e
l
 

m
e
d
i
c
a
m
e
n
t
 

in 
a 

f
o
r
m
u
l
a
t
i
o
n
 

t
h
a
t
 

is 

d
e
l
i
v
e
r
e
d
 

to 
the 

a
p
i
c
a
l
 

m
e
m
b
r
a
n
e
 

of 
m
u
c
o
s
a
l
 

e
p
i
t
h
e
l
i
a
l
 

c
e
l
l
s
 

t
h
r
o
u
g
h
 

the 

r
e
s
p
i
r
a
t
o
r
y
 

t
r
a
c
t
.
 

T
h
e
 

m
e
d
i
c
a
m
e
n
t
 

c
o
n
t
a
i
n
s
 

at 
l
e
a
s
t
 

one 
p
e
p
t
i
d
e
 

t
h
a
t
 

a
c
t
i
v
a
t
e
s
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

C 
(
G
C
C
)
.
 

G
C
C
 

is 
a 

G 
p
r
o
t
e
i
n
-
c
o
u
p
l
e
d
 

r
e
c
e
p
t
o
r
 

t
h
a
t
 

c
a
t
a
l
y
s
e
s
 

c
o
n
v
e
r
s
i
o
n
 

of 
g
u
a
n
o
s
i
n
e
 

t
r
i
p
h
o
p
h
a
t
e
 

to 
c
y
c
l
i
c
 

g
u
a
n
o
s
i
n
e
 

m
o
n
o
p
h
o
s
p
h
a
t
e
 

(cGMP) 
and 

is 
p
r
e
s
e
n
t
 

on 
the 

apical 
(air) 

side 
of 

r
e
s
p
i
r
a
t
o
r
y
 

e
p
i
t
h
e
l
i
a
l
 

c
e
l
l
s
 

but 
not 

on 
the 

b
a
s
o
l
a
t
e
r
a
l
 

(
b
l
o
o
d
)
 

s
i
d
e
.
 

C
G
M
P
 

a
c
t
i
v
a
t
e
s
 

m
e
m
b
r
a
n
e
-
a
s
s
o
c
i
a
t
e
d
 

t
y
p
e
 

II 
p
r
o
t
e
i
n
 

k
i
n
a
s
e
 

w
h
i
c
h
 

in 
t
u
r
n
 

a
c
t
i
v
a
t
e
s
 

the 
r
e
g
u
l
a
t
o
r
y
 

d
o
m
a
i
n
 

of 
the 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
 

t
r
a
n
s
m
e
m
b
r
a
n
e
 

c
o
n
d
u
c
t
a
n
c
e
 

r
e
g
u
l
a
t
o
r
,
 

r
e
s
u
l
t
i
n
g
 

in 
s
e
c
r
e
t
i
o
n
 

of 
c
h
l
o
r
i
d
e
 

i
o
n
s
 

a
n
d
 

w
a
t
e
r
 

f
r
o
m
 

the 
c
e
l
l
s
,
 

c
a
u
s
i
n
g
 

f
l
u
i
d
i
s
a
t
i
o
n
 

of 
the 

m
u
c
u
s
.
 

The 
p
r
o
d
u
c
t
s
 

of 
the 

i
n
v
e
n
t
i
o
n
 

are 
u
s
e
d
 

to 
m
a
k
e
 

an 
i
n
h
a
l
a
t
i
o
n
 

d
e
v
i
c
e
 

c
o
n
t
a
i
n
i
n
g
 

the 
m
e
d
i
c
a
m
e
n
t
 

for 
d
i
a
g
n
o
s
i
n
g
 

d
i
s
e
a
s
e
s
 

t
h
a
t
 

are 
a
c
c
o
m
p
a
n
i
e
d
 

by 
b
r
e
a
t
h
i
n
g
 

d
i
s
o
r
d
e
r
s
 

or 

d
i
s
o
r
d
e
r
s
 

of 
m
u
c
u
s
 

s
e
c
r
e
t
i
o
n
 

in 
the 

r
e
s
p
i
r
a
t
o
r
y
 

t
r
a
c
t
,
 

by 
d
e
t
e
c
t
i
n
g
 

at 

l
e
a
s
t
 

o
n
e
 

G
C
C
 

a
c
t
i
v
a
t
o
r
.
 

T
h
e
 

p
r
o
d
u
c
t
s
 

of 
the 

i
n
v
e
n
t
i
o
n
 

h
a
v
e
 

a
n
t
i
a
s
t
h
m
a
t
i
c
 

and 
a
n
t
i
i
n
f
l
a
m
m
a
t
o
r
y
 

a
c
t
i
v
i
t
y
.
 

T
h
e
 

m
e
t
h
o
d
 

is 
u
s
e
f
u
l
 

for 
d
i
a
g
n
o
s
i
n
g
 

a
n
d
 

t
r
e
a
t
i
n
g
 

d
i
s
e
a
s
e
s
 

a
c
c
o
m
p
a
n
i
e
d
 

by 
b
r
e
a
t
h
i
n
g
 

d
i
s
o
r
d
e
r
s
 

or 
d
i
s
o
r
d
e
r
s
 

of 

m
u
c
u
s
 

s
e
c
r
e
t
i
o
n
 

in 
the 

r
e
s
p
i
r
a
t
o
r
y
 

t
r
a
c
t
 

p
a
r
t
i
c
u
l
a
r
l
y
 

b
r
o
n
c
h
i
a
l
 

a
s
t
h
m
a
,
 

c
h
r
o
n
i
c
 

b
r
o
n
c
h
i
t
i
s
 

a
n
d
 

c
y
s
t
i
c
 

f
i
b
r
o
s
i
s
.
 

T
h
e
 

p
r
o
d
u
c
t
 

of 
the 

i
n
v
e
n
t
i
o
n
 

i
m
p
r
o
v
e
s
 

f
l
u
i
d
i
t
y
 

and 
e
v
a
c
u
a
t
i
o
n
 

of 
b
r
o
n
c
h
i
a
l
 

m
u
c
u
s
 

and 
a
c
t
s
 

l
o
c
a
l
l
y
 

(
s
i
n
c
e
 

the 
m
e
d
i
c
a
m
e
n
t
 

d
o
e
s
 

not 
e
n
t
e
r
 

the 
b
l
o
o
d
s
t
r
e
a
m
)
,
 

so 
s
y
s
t
e
m
i
c
 

s
i
d
e
 

e
f
f
e
c
t
s
 

are 
m
i
n
i
m
i
s
e
d
.
 

O
n
l
y
 

v
e
r
y
 

s
m
a
l
l
 

d
o
s
e
s
 

of 
the 

m
e
d
i
c
a
m
e
n
t
 

a
r
e
 

r
e
q
u
i
r
e
d
.
 

T
h
i
s
 

s
e
q
u
e
n
c
e
 

r
e
p
r
e
s
e
n
t
s
 

a 
f
r
a
g
m
e
n
t
 

of 
the 

h
u
m
a
n
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

C 
a
c
t
i
v
a
t
o
r
 

p
e
p
t
i
d
e
,
 

u
r
o
g
u
a
n
y
l
i
n
,
 

d
e
s
c
r
i
b
e
d
 

in 
the 

d
i
s
c
l
o
s
u
r
e
 

of 

the 
i
n
v
e
n
t
i
o
n
 

S
e
q
u
e
n
c
e
 

16 
A
A
;
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T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
8
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

P
a
g
e
 
6
 

Q
u
e
r
y
 
M
a
t
c
h
 

9
6
.
8
%
;
 
S
c
o
r
e
 
9
2
;
 
D
B
 
6
;
 
L
e
n
g
t
h
 
1
6
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 
P
r
e
d
.
 
N
o
.
 
8
.
5
e
-
0
6
;
 

M
a
t
c
h
e
s
 

1
5
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I:

I
I

I
I

I
I

I
I

I
I

I
I

I 
D
b
 

1
 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

R
E
S
U
L
T
 
1
1
 

A
D
N
0
3
4
1
4
 

I
D
 

A
D
N
0
3
4
1
4
 
s
t
a
n
d
a
r
d
;
 
p
e
p
t
i
d
e
;
 
1
6
 
A
A
.
 

X
X
 

A
C
 

A
D
N
0
3
4
1
4
;
 

X
X
 

D
T
 

1
7
-
J
U
N
-
2
0
0
4
 
(
f
i
r
s
t
 
e
n
t
r
y
)
 

X
X
 

D
E
 

E
x
e
m
p
l
a
r
y
 
p
e
p
t
i
d
e
 
l
i
g
a
n
d
 
f
o
r
 
p
r
o
t
e
o
m
e
 
a
n
a
l
y
s
i
s
 
#
1
4
1
.
 

X
X
 

K
W
 

P
e
p
t
i
d
e
 
l
i
g
a
n
d
;
 
p
r
o
t
e
o
m
e
;
 
c
a
p
t
u
r
e
 
c
o
m
p
o
u
n
d
;
 
m
a
s
s
 
s
p
e
c
t
r
o
m
e
t
r
y
;
 

K
W
 

p
r
o
t
e
i
n
 
s
e
p
a
r
a
t
i
o
n
;
 

K
W
 

m
a
t
r
i
x
 
a
s
s
i
s
t
e
d
 
l
a
s
e
r
 
d
e
s
o
r
p
t
i
o
n
 
i
o
n
i
s
a
t
i
o
n
-
t
i
m
e
 
o
f
 
f
l
i
g
h
t
;
 
M
A
L
D
I
-
T
O
F
.
 

X
X
 

O
S
 

U
n
i
d
e
n
t
i
f
i
e
d
.
 

X
X
 

P
N
 

U
S
2
0
0
3
1
1
9
0
2
1
-
A
l
.
 

X
X
 

P
D
 

2
6
-
J
U
N
-
2
0
0
3
.
 

X
X
 

P
F
 

1
6
-
J
U
L
-
2
0
0
2
;
 
2
0
0
2
U
S
-
0
0
1
9
7
9
5
4
.
 

X
X
 

P
R
 

1
6
-
J
U
L
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
3
0
6
0
1
9
P
.
 

P
R
 

2
1
-
A
U
G
-
2
0
0
1
;
 
2
0
0
1
U
S
-
0
3
1
4
1
2
3
P
.
 

P
R
 

1
1
-
M
A
R
-
2
0
0
2
;
 
2
0
0
2
U
S
-
0
3
6
3
4
3
3
P
.
 

X
X
 

P
A
 

(
K
O
S
T
/
)
 
K
O
S
T
E
R
 
H
.
 

P
A
 

(
S
I
D
D
/
)
 
S
I
D
D
I
Q
I
 
S
.
 

P
A
 

(
L
I
T
T
/
)
 
L
I
T
T
L
E
 
D
 
P
.
 

X
X
 

P
I
 

K
o
s
t
e
r
 
H
,
 
S
i
d
d
i
q
i
 
S
,
 
L
i
t
t
l
e
 
D
P
;
 

X
X
 

D
R
 

W
P
I
;
 
2
0
0
4
-
0
5
9
1
8
5
/
0
6
.
 

X
X
 

P
T
 

C
o
l
l
e
c
t
i
o
n
 
o
f
 
c
a
p
t
u
r
e
 
c
o
m
p
o
u
n
d
s
 
c
a
p
a
b
l
e
 
o
f
 
b
i
n
d
i
n
g
 
t
o
 
b
i
o
m
o
l
e
c
u
l
e
s
 
t
o
 

P
T
 

f
o
r
m
 
c
o
m
p
l
e
x
e
s
 
t
h
a
t
 
a
r
e
 
s
t
a
b
l
e
 
u
n
d
e
r
 
m
a
s
s
 
s
p
e
c
t
r
o
m
e
t
r
y
 
c
o
n
d
i
t
i
o
n
s
,
 
u
s
e
f
u
l
 

P
T
 

f
o
r
 
a
n
a
l
y
s
i
s
 
o
f
 
b
i
o
m
o
l
e
c
u
l
e
s
,
 
e
s
p
e
c
i
a
l
l
y
 
p
r
o
t
e
i
n
s
.
 

X
X
 

P
S
 

D
i
s
c
l
o
s
u
r
e
;
 
S
E
Q
 
I
D
 
N
O
 
1
4
1
;
 
1
6
5
p
p
;
 
E
n
g
l
i
s
h
.
 

X
X
 

C
C
 

T
h
e
 
i
n
v
e
n
t
i
o
n
 
r
e
l
a
t
e
s
 
t
o
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
c
a
p
t
u
r
e
 
c
o
m
p
o
u
n
d
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p
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p
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p
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p
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p
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p
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p
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c
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c
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r
s
s
m
a
n
n
 
W
;
 

X
X
 

D
R
 

W
P
I
;
 
1
9
9
7
-
1
1
0
0
3
2
/
1
1
.
 

X
X
 

P
T
 

G
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
a
c
t
i
v
a
t
i
n
g
 
p
e
p
t
i
d
e
 
I
I
 
-
 
i
n
c
r
e
a
s
e
s
 
c
G
M
P
 
f
o
r
m
a
t
i
o
n
,
 
a
n
d
 

P
T
 

c
o
n
t
r
o
l
s
 
t
r
a
n
s
p
o
r
t
 
o
f
 
w
a
t
e
r
 
a
n
d
 
e
l
e
c
t
r
o
l
y
t
e
s
 
a
c
r
o
s
s
 
e
p
i
t
h
e
l
i
a
l
 
c
e
l
l
s
.
 

X
X
 

P
S
 

C
l
a
i
m
 
3
;
 
P
a
g
e
 
5
;
 
1
5
p
p
;
 
G
e
r
m
a
n
.
 

X
X
 

C
C
 

T
h
e
 
p
r
e
s
e
n
t
 
s
e
q
u
e
n
c
e
 
i
s
 
a
 
c
a
r
b
o
x
y
-
t
e
r
m
i
n
a
l
 
f
r
a
g
m
e
n
t
 
o
f
 
t
h
e
 
h
u
m
a
n
 

C
C
 

g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
a
c
t
i
v
a
t
i
n
g
 
p
e
p
t
i
d
e
 
I
I
 
(
G
C
A
P
-
I
I
)
 
p
r
e
c
u
r
s
o
r
,
 
p
r
e
p
a
r
e
d
 
b
y
 

C
C
 

e
n
d
o
p
r
o
t
e
o
l
y
t
i
c
 
c
l
e
a
v
a
g
e
 
w
i
t
h
 
e
n
d
o
p
r
o
t
e
i
n
a
s
e
 
A
r
g
-
C
.
 
G
C
A
P
-
I
I
 
i
n
c
r
e
a
s
e
s
 

C
C
 

c
G
M
P
 
f
o
r
m
a
t
i
o
n
,
 
a
n
d
 
i
s
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
o
f
 
t
r
a
n
s
e
p
i
t
h
e
l
i
a
l
 
w
a
t
e
r
 

C
C
 

a
n
d
 
e
l
e
c
t
r
o
l
y
t
e
 
t
r
a
n
s
p
o
r
t
.
 
G
C
A
P
-
I
I
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
t
r
e
a
t
 
a
 
v
a
r
i
e
t
y
 
o
f
 

C
C
 

k
i
d
n
e
y
,
 
i
n
t
e
s
t
i
n
a
l
,
 
r
e
s
p
i
r
a
t
o
r
y
,
 
u
r
o
g
e
n
i
t
a
l
,
 
c
i
r
c
u
l
a
t
o
r
y
 
a
n
d
 
n
e
r
v
o
u
s
 

C
C
 

s
y
s
t
e
m
 
d
i
s
o
r
d
e
r
s
,
 
d
i
s
e
a
s
e
s
 
o
f
 
t
h
e
 
e
n
d
o
c
r
i
n
e
 
a
n
d
 
s
e
n
s
o
r
y
 
s
y
s
t
e
m
s
 
(
e
.
g
.
 

C
C
 

o
s
t
e
o
p
o
r
o
s
i
s
,
 
a
n
d
 
d
e
n
t
a
l
 
d
i
s
e
a
s
e
)
,
 
d
i
s
o
r
d
e
r
s
 
o
f
 
t
h
e
 
p
a
n
c
r
e
a
s
 
(
e
.
g
.
 

C
C
 

d
i
a
b
e
t
e
s
,
 
a
n
d
 
h
y
p
o
p
h
y
s
i
s
)
 
o
r
 
t
h
e
 
e
n
d
o
c
r
i
n
e
 
g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
 
t
r
a
c
t
 
a
n
d
 
f
o
r
 

C
C
 

t
h
e
 
l
o
n
g
 
t
e
r
m
 
t
r
e
a
t
m
e
n
t
 
o
f
 
d
i
a
r
r
h
o
e
a
,
 
w
i
t
h
o
u
t
 
i
n
d
u
c
i
n
g
 
a
n
 
i
m
m
u
n
e
 

C
C
 

r
e
s
p
o
n
s
e
.
 
T
h
e
 
G
C
A
P
-
I
I
 
c
D
N
A
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
t
r
e
a
t
 
t
h
e
 
s
a
m
e
 
c
o
n
d
i
t
i
o
n
s
,
 

C
C
 

c
l
o
n
e
 
t
h
e
 
G
C
A
P
-
I
I
-
e
n
c
o
d
i
n
g
 
g
e
n
e
 
f
o
r
 
u
s
e
 
i
n
 
g
e
n
e
 
t
h
e
r
a
p
y
,
 
a
s
 
a
 

C
C
 

h
y
b
r
i
d
i
s
a
t
i
o
n
 
p
r
o
b
e
 
a
n
d
 
f
o
r
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
 
o
f
 
r
e
c
o
m
b
i
n
a
n
t
 
G
C
A
P
-
I
I
 
o
r
 

C
C
 

t
r
a
n
s
g
e
n
i
c
 
a
n
i
m
a
l
 
c
r
e
a
t
i
o
n
.
 
A
n
t
i
b
o
d
i
e
s
 
r
a
i
s
e
d
 
a
g
a
i
n
s
t
 
G
C
A
P
-
I
I
 
a
r
e
 
u
s
e
f
u
l
 

C
C
 

a
s
 
i
m
m
u
n
o
a
s
s
a
y
 
r
e
a
g
e
n
t
s
.
 
G
C
A
P
-
I
I
,
 
o
r
 
a
 
f
r
a
g
m
e
n
t
,
 
a
r
e
 
a
d
m
i
n
i
s
t
e
r
e
d
 
a
t
,
 

C
C
 

e
.
g
.
 
1
0
0
-
1
2
0
0
 
m
i
c
r
o
g
/
d
a
y
 
b
y
 
i
n
t
r
a
v
e
n
o
u
s
 
o
r
 
i
n
t
r
a
m
u
s
c
u
l
a
r
 
i
n
j
e
c
t
i
o
n
 
o
r
 
3
0
0
 

C
C
 

-
1
2
0
0
 
m
i
c
r
o
g
/
d
a
y
 
s
u
b
c
u
t
a
n
e
o
u
s
l
y
.
 
T
h
e
y
 
m
a
y
 
a
l
s
o
 
b
e
 
g
i
v
e
n
 
o
r
a
l
l
y
,
 

C
C
 

i
n
t
r
a
n
a
s
a
l
l
y
 
o
r
 
b
y
 
i
n
h
a
l
a
t
i
o
n
,
 
i
n
 
t
y
p
i
c
a
l
 
u
n
i
t
 
d
o
s
e
s
 
o
f
 
0
.
3
-
3
0
 
m
g
.
 
G
C
A
P
-

C
C
 

I
I
 
w
a
s
 
c
h
e
m
i
c
a
l
l
y
 
s
y
n
t
h
e
s
i
s
e
d
,
 
o
r
 
i
s
o
l
a
t
e
d
 
b
y
 
c
h
r
o
m
a
t
o
g
r
a
p
h
y
 
f
r
o
m
 

C
C
 

t
r
a
n
s
f
o
r
m
e
d
 
e
u
k
a
r
y
o
t
i
c
 
o
r
 
p
r
o
k
a
r
y
o
t
i
c
 
c
e
l
l
s
,
 
o
r
 
h
u
m
a
n
 
b
l
o
o
d
.
 
W
h
e
n
 
T
8
4
 

C
C
 

c
e
l
l
s
 
w
e
r
e
 
i
n
c
u
b
a
t
e
d
 
w
i
t
h
 
s
y
n
t
h
e
t
i
c
 
G
C
A
P
-
I
I
,
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
c
G
M
P
 
w
a
s
 

C
C
 

i
n
c
r
e
a
s
e
d
 
i
n
 
a
 
d
o
s
e
 
d
e
p
e
n
d
e
n
t
 
m
a
n
n
e
r
.
 
G
C
A
P
-
I
I
 
i
n
f
l
u
e
n
c
e
s
 
c
G
M
P
 
p
r
o
d
u
c
t
i
o
n
 

C
C
 

v
i
a
 
a
 
k
n
o
w
n
 
r
e
c
e
p
t
o
r
 
f
o
r
 
h
e
a
t
 
s
t
a
b
l
e
 
e
n
t
e
r
o
t
o
x
i
n
.
 
O
t
h
e
r
 
s
t
o
m
a
c
h
,
 

C
C
 

i
n
t
e
s
t
i
n
a
l
,
 
p
a
n
c
r
e
a
t
i
c
 
a
n
d
 
l
i
v
e
r
 
c
e
l
l
s
 
a
l
s
o
 
r
e
s
p
o
n
d
e
d
 
t
o
 
G
C
A
P
-
I
I
,
 
e
.
g
.
 

C
C
 

v
i
a
 
c
h
a
n
g
e
s
 
i
n
 
i
n
t
r
a
c
e
l
l
u
l
a
r
 
C
a
2
+
 
i
o
n
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 

X
X
 

S
Q
 

S
e
q
u
e
n
c
e
 
1
9
 
A
A
;
 

Q
u
e
r
y
 
M
a
t
c
h
 

9
6
.
8
%
;
 
S
c
o
r
e
 
9
2
;
 
D
B
 
2
;
 
L
e
n
g
t
h
 
1
9
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 
N
o
.
 
l
e
-
0
5
;
 

M
a
t
c
h
e
s
 

1
5
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

I
I:

I
I

I
I

I
I

I
I

I
I

I
I

I 
D
b
 

4
 
N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
9
 

S
e
a
r
c
h
 
c
o
m
p
l
e
t
e
d
:
 
A
u
g
u
s
t
 
2
6
,
 
2
0
0
5
,
 
1
9
:
0
0
:
5
2
 

J
o
b
 
t
i
m
e
 
:
 
1
6
4
 
s
e
c
s
 

Thu 
Sep 

1 
1
1
:
2
5
:
1
8
 

2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
g
 

P
a
g
e
 

8 

(FORS/) 
F
O
R
S
S
M
A
N
N
 

W. 

F
o
r
s
s
m
a
n
n
 

W; 

EXER DR 
W
P
I
;
 

1
9
9
7
-
1
1
0
0
3
2
/
1
1
.
 

G
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

a
c
t
i
v
a
t
i
n
g
 

p
e
p
t
i
d
e
 

II 
- 

i
n
c
r
e
a
s
e
s
 

c
G
M
P
 

f
o
r
m
a
t
i
o
n
,
 

a
n
d
 

c
o
n
t
r
o
l
s
 

t
r
a
n
s
p
o
r
t
 

of 
w
a
t
e
r
 

and 
e
l
e
c
t
r
o
l
y
t
e
s
 

a
c
r
o
s
s
 

e
p
i
t
h
e
l
i
a
l
 

c
e
l
l
s
.
 

HEEd PS 
C
l
a
i
m
 

3; 
P
a
g
e
 

5; 
1
5
p
p
;
 

G
e
r
m
a
n
.
 

T
h
e
 

p
r
e
s
e
n
t
 

s
e
q
u
e
n
c
e
 

is 
a 

c
a
r
b
o
x
y
-
t
e
r
m
i
n
a
l
 

f
r
a
g
m
e
n
t
 

of 
the 

h
u
m
a
n
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

a
c
t
i
v
a
t
i
n
g
 

p
e
p
t
i
d
e
 

II 
(
G
C
A
P
-
1
1
)
 

p
r
e
c
u
r
s
o
r
,
 

p
r
e
p
a
r
e
d
 

by 
e
n
d
o
p
r
o
t
e
o
l
y
t
i
c
 

c
l
e
a
v
a
g
e
 

w
i
t
h
 

e
n
d
o
p
r
o
t
e
i
n
a
s
e
 

A
r
g
-
C
.
 

G
C
A
P
-
I
I
 

i
n
c
r
e
a
s
e
s
 

c
G
M
P
 

f
o
r
m
a
t
i
o
n
,
 

a
n
d
 

is 
i
n
v
o
l
v
e
d
 

in 
the 

c
o
n
t
r
o
l
 

of 
t
r
a
n
s
e
p
i
t
h
e
l
i
a
l
 

w
a
t
e
r
 

a
n
d
 

e
l
e
c
t
r
o
l
y
t
e
 

t
r
a
n
s
p
o
r
t
.
 

G
C
A
P
-
I
I
 

c
a
n
 

be 
u
s
e
d
 

to 
t
r
e
a
t
 

a 
v
a
r
i
e
t
y
 

of 
k
i
d
n
e
y
,
 

i
n
t
e
s
t
i
n
a
l
,
 

r
e
s
p
i
r
a
t
o
r
y
,
 

u
r
o
g
e
n
i
t
a
l
,
 

c
i
r
c
u
l
a
t
o
r
y
 

a
n
d
 

n
e
r
v
o
u
s
 

s
y
s
t
e
m
 

d
i
s
o
r
d
e
r
s
,
 

d
i
s
e
a
s
e
s
 

of 
the 

e
n
d
o
c
r
i
n
e
 

a
n
d
 

s
e
n
s
o
r
y
 

s
y
s
t
e
m
s
 

(e.g. 
o
s
t
e
o
p
o
r
o
s
i
s
,
 

and 
d
e
n
t
a
l
 

d
i
s
e
a
s
e
)
,
 

d
i
s
o
r
d
e
r
s
 

of 
the 

p
a
n
c
r
e
a
s
 

(e.g. 
d
i
a
b
e
t
e
s
,
 

a
n
d
 

h
y
p
o
p
h
y
s
i
s
)
 

or 
the 

e
n
d
o
c
r
i
n
e
 

g
a
s
t
r
o
i
n
t
e
s
t
i
n
a
l
 

t
r
a
c
t
 

and 
for 

the 
long 

term 
t
r
e
a
t
m
e
n
t
 

of 
d
i
a
r
r
h
o
e
a
,
 

w
i
t
h
o
u
t
 

i
n
d
u
c
i
n
g
 

an 
immune 

r
e
s
p
o
n
s
e
.
 

T
h
e
 

G
C
A
P
-
I
I
 

c
D
N
A
 

c
a
n
 

be 
u
s
e
d
 

to 
t
r
e
a
t
 

the 
s
a
m
e
 

c
o
n
d
i
t
i
o
n
s
,
 

c
l
o
n
e
 

the 
G
C
A
P
-
I
I
-
e
n
c
o
d
i
n
g
 

g
e
n
e
 

for 
u
s
e
 

in 
g
e
n
e
 

t
h
e
r
a
p
y
,
 

as 
a 

h
y
b
r
i
d
i
s
a
t
i
o
n
 

p
r
o
b
e
 

a
n
d
 

for 
the 

p
r
o
d
u
c
t
i
o
n
 

of 
r
e
c
o
m
b
i
n
a
n
t
 

G
C
A
P
-
I
I
 

or 
t
r
a
n
s
g
e
n
i
c
 

a
n
i
m
a
l
 

c
r
e
a
t
i
o
n
.
 

A
n
t
i
b
o
d
i
e
s
 

r
a
i
s
e
d
 

a
g
a
i
n
s
t
 

G
C
A
P
-
I
I
 

are 
u
s
e
f
u
l
 

as 
i
m
m
u
n
o
a
s
s
a
y
 

r
e
a
g
e
n
t
s
.
 

G
C
A
P
-
I
I
,
 

or 
a 

f
r
a
g
m
e
n
t
,
 

are 
a
d
m
i
n
i
s
t
e
r
e
d
 

at, 
e
.
g
.
 

1
0
0
-
1
2
0
0
 

m
i
c
r
o
g
/
d
a
y
 

by 
i
n
t
r
a
v
e
n
o
u
s
 

or 
i
n
t
r
a
m
u
s
c
u
l
a
r
 

i
n
j
e
c
t
i
o
n
 

or 
300 

-
1
2
0
0
 

m
i
c
r
o
g
/
d
a
y
 

s
u
b
c
u
t
a
n
e
o
u
s
l
y
.
 

T
h
e
y
 

m
a
y
 

a
l
s
o
 

be 
g
i
v
e
n
 

o
r
a
l
l
y
,
 

i
n
t
r
a
n
a
s
a
l
l
y
 

or 
by 

i
n
h
a
l
a
t
i
o
n
,
 

in 
t
y
p
i
c
a
l
 

u
n
i
t
 

d
o
s
e
s
 

of 
0
.
3
-
3
0
 

mg. 
G
C
A
P
-
 

II 
w
a
s
 

c
h
e
m
i
c
a
l
l
y
 

s
y
n
t
h
e
s
i
s
e
d
,
 

or 
i
s
o
l
a
t
e
d
 

by 
c
h
r
o
m
a
t
o
g
r
a
p
h
y
 

f
r
o
m
 

t
r
a
n
s
f
o
r
m
e
d
 

e
u
k
a
r
y
o
t
i
c
 

or 
p
r
o
k
a
r
y
o
t
i
c
 

c
e
l
l
s
,
 

or 
h
u
m
a
n
 

b
l
o
o
d
.
 

W
h
e
n
 

T84 
c
e
l
l
s
 

w
e
r
e
 

i
n
c
u
b
a
t
e
d
 

w
i
t
h
 

s
y
n
t
h
e
t
i
c
 

G
C
A
P
-
1
I
,
 

g
e
n
e
r
a
t
i
o
n
 

of 
c
G
M
P
 

was 
i
n
c
r
e
a
s
e
d
 

in 
a 

d
o
s
e
 

d
e
p
e
n
d
e
n
t
 

m
a
n
n
e
r
.
 

G
C
A
P
-
I
I
 

i
n
f
l
u
e
n
c
e
s
 

c
G
M
P
 

p
r
o
d
u
c
t
i
o
n
 

v
i
a
 

a 
k
n
o
w
n
 

r
e
c
e
p
t
o
r
 

for 
h
e
a
t
 

s
t
a
b
l
e
 

e
n
t
e
r
o
t
o
x
i
n
.
 

O
t
h
e
r
 

s
t
o
m
a
c
h
,
 

i
n
t
e
s
t
i
n
a
l
,
 

p
a
n
c
r
e
a
t
i
c
 

a
n
d
 

l
i
v
e
r
 

c
e
l
l
s
 

a
l
s
o
 

r
e
s
p
o
n
d
e
d
 

to 
G
C
A
P
-
I
I
,
 

e.g. 
cc 

v
i
a
 

c
h
a
n
g
e
s
 

in 
i
n
t
r
a
c
e
l
l
u
l
a
r
 

C
a
2
+
 

ion 
c
o
n
c
e
n
t
r
a
t
i
o
n
 

~~ 
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S
e
q
u
e
n
c
e
 

19 
AA; 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

2; 
L
e
n
g
t
h
 

19; 
B
e
s
t
 

L
o
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.
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,
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k
a
g
u
c
h
i
 
S
.
,
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k
e
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m
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,
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a
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h
i
w
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.
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e
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a
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z
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a
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,
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.
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.
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.
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.
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u
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c
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p
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u
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;
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o
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;
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y
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%
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r
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;
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i
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r
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.
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t
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;
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v
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;
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t
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0
;
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p
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R
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P
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.
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D
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-
J
U
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2
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(
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r
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M
B
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r
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.
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)
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(
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r
E
M
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.
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(
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r
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B
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p
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;
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t
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;
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r
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;
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b
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;
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;
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e
r
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;
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;
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;
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r
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(
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.
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b
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e
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9
3
-
9
9
7
-
3
6
 

S
e
q
u
e
n
c
e
 

36, 
A
p
p
l
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
0
 

S
e
q
u
e
n
c
e
 

30, 
A
p
p
l
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
6
 

S
e
q
u
e
n
c
e
 

36, 
A
p
p
l
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
~
2
9
 

S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
5
 

S
e
q
u
e
n
c
e
 

35, 
A
p
p
l
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
2
9
 

. 
S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
5
 

S
e
q
u
e
n
c
e
 

35, 
A
p
p
l
.
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
2
9
 

S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
5
 

S
e
q
u
e
n
c
e
 

35, 
A
p
p
l
 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
2
9
 

S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
5
 

S
e
q
u
e
n
c
e
 

35, 
A
p
p
l
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
2
9
 

S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
5
 

S
e
q
u
e
n
c
e
 

35, 
A
p
p
l
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
2
9
 

S
e
q
u
e
n
c
e
 

29, 
A
p
p
l
 

28 
63 

6
6
.
3
 

1s 

G
e
n
C
o
r
e
 

v
e
r
s
i
o
n
 

5
.
1
.
6
 

29 
63 

6
6
.
3
 

15 
C
o
p
y
r
i
g
h
t
 

(c) 
1
9
9
3
 

- 
2
0
0
5
 

C
o
m
p
u
g
e
n
 

L
t
d
.
 

30 
63 

6
6
.
3
 

15 
31 

63 
6
6
.
3
 

15 
32 

63 
6
6
.
3
 

15 
OM 

p
r
o
t
e
i
n
 

- 
p
r
o
t
e
i
n
 

s
e
a
r
c
h
,
 

u
s
i
n
g
 

sw 
m
o
d
e
l
 

33 
63 

6
6
.
3
 

15 
34 

63 
6
6
.
3
 

15 
R
u
n
 

on: 
A
u
g
u
s
t
 

26, 
2
0
0
5
,
 

1
8
:
5
5
:
2
2
 

; 
S
e
a
r
c
h
 

t
i
m
e
 

42 
S
e
c
o
n
d
s
 

35 
63 

6
6
.
3
 

16 
(
w
i
t
h
o
u
t
 

a
l
i
g
n
m
e
n
t
s
)
 

36 
63 

6
6
.
3
 

16 
28.438 

M
i
l
l
i
o
n
 

cell 
u
p
d
a
t
e
s
/
s
e
c
 

37 
63 

66.3 
16 

38 
63 

66.3 
16 

T
i
t
l
e
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

39 
63 

6
6
.
3
 

16 
P
e
r
f
e
c
t
 

s
c
o
r
e
:
 

95 
40 

63 
6
6
.
3
 

16 
S
e
q
u
e
n
c
e
:
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 
. 

41 
63 

6
6
.
3
 

16 
42 

63 
6
6
.
3
 

16 
S
c
o
r
i
n
g
 

t
a
b
l
e
:
 

B
L
O
S
U
M
6
2
 

43 
63 

6
6
.
3
 

16 
G
a
p
o
p
 

1
0
.
0
 

, 
G
a
p
e
x
t
 

0.5 
44 

63 
6
6
.
3
 

16 
45 

63 
6
6
.
3
 

16 

NOON MNMONAANNNNMOMMOm 

S
e
a
r
c
h
e
d
:
 

5
1
3
5
4
5
 

s
e
g
s
,
 

7
4
6
4
9
0
6
4
 

r
e
s
i
d
u
e
s
 

T
o
t
a
l
 

n
u
m
b
e
r
 

of 
h
i
t
s
 

s
a
t
i
s
f
y
i
n
g
 

c
h
o
s
e
n
 

p
a
r
a
m
e
t
e
r
s
:
 

5
1
3
5
4
5
 

A
L
I
G
N
M
E
N
T
S
 

M
i
n
i
m
u
m
 

DB 
seq 

l
e
n
g
t
h
:
 

0 
M
a
x
i
m
u
m
 

DB 
seg 

l
e
n
g
t
h
:
 

2
0
0
0
0
0
0
0
0
0
 

R
E
S
U
L
T
 

1 
U
S
-
0
8
-
1
4
5
-
9
4
0
-
1
 

P
o
s
t
 
-
p
r
o
c
e
s
s
i
n
g
:
 

M
i
n
i
m
u
m
 

M
a
t
c
h
 

0% 
; 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
1
4
5
9
4
0
 

M
a
x
i
m
u
m
 

M
a
t
c
h
 

1
0
0
%
 

; 
P
a
t
e
n
t
 

No. 
5
4
8
9
6
7
0
 

L
i
s
t
i
n
g
 

f
i
r
s
t
 

45 
s
u
m
m
a
r
i
e
s
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

; 
A
P
P
L
I
C
A
N
T
:
 

C
u
r
r
i
e
,
 

M
a
r
k
 

G. 
A
P
P
L
I
C
A
N
T
:
 

K
i
t
a
,
 

T
o
s
h
i
h
i
r
o
 

_ 
- 

A
P
P
L
I
C
A
N
T
:
 

Smith, 
C
h
r
i
s
t
i
n
e
 

E. 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
a
a
/
S
B
_
C
O
M
B
.
p
e
p
:
*
 

A
P
P
L
I
C
A
N
T
:
 

Fok, 
Kam 

F. 

= 
5 

i 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
i
a
a
/
S
A
_
C
O
M
B
.
p
e
p
:
*
 

i 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
i
a
a
/
6
A
_
C
O
M
B
.
p
e
p
:
*
 

i 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

H
u
m
a
n
 

U
r
o
g
u
a
n
y
l
i
n
 

i i 

D
a
t
a
b
a
s
e
 

: 
I
s
s
u
e
d
 

P
a
t
e
n
t
s
 

A
A
:
*
 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
a
a
/
6
B
_
C
O
M
B
.
p
e
p
:
*
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

2 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
a
a
/
P
C
T
U
S
_
C
O
M
B
.
p
e
p
:
*
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
i
a
a
/
b
a
c
k
f
i
l
e
s
l
.
p
e
p
:
*
 

: 
A
D
D
R
E
S
S
E
E
:
 

D
e
n
n
i
s
 

A. 
B
e
n
n
e
t
t
,
 

G
.
D
.
 

S
e
a
r
l
e
 

& 
Co., 

; 
A
D
D
R
E
S
S
E
E
:
 

C
o
r
p
o
r
a
t
e
 

P
a
t
e
n
t
 

D
e
p
t
.
 

P
r
e
d
.
 

No. 
is 

the 
n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
; 

S
T
R
E
E
T
:
 

P. 
O. 

B
o
x
 

5
1
1
0
 

s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

; 
C
I
T
Y
:
 

C
h
i
c
a
g
o
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

: 
S
T
A
T
E
:
 

I
l
l
i
n
o
i
s
 

i i 

~“ONM no 

C
O
U
N
T
R
Y
:
 

U
S
A
 

S
U
M
M
A
R
I
E
S
 

Z
I
P
:
 

6
0
6
8
0
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

i i 
No. 

S
c
o
r
e
 

M
a
t
c
h
 

L
e
n
g
t
h
 

DB 
ID 

D
e
s
c
r
i
p
t
i
o
n
 

i 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
 

B 
S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

R
e
l
e
a
s
e
 

#
1
.
0
,
 

V
e
r
s
i
o
n
 

#
1
.
2
5
 

i 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
5
6
 

S
e
q
u
e
n
c
e
 

56, 
A
p
p
l
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
2
 

S
e
q
u
e
n
c
e
 

2, 
A
p
p
l
i
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
1
4
5
,
9
4
0
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
5
5
 

S
e
q
u
e
n
c
e
 

55, 
A
p
p
l
 

F
I
L
I
N
G
 

D
A
T
E
:
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

530 
U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

; 
A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

i 
N
A
M
E
:
 

B
e
n
n
e
t
t
,
 

D
e
n
n
i
s
 

A. 
U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

i 
R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
4
,
5
4
7
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

i 
R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

0
7
-
2
1
(
8
0
8
)
A
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
 

; 
T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

H 
T
E
L
E
P
H
O
N
E
 

: 
{
7
0
8
)
4
7
0
-
6
5
0
1
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

i 
T
E
L
E
F
A
X
:
 

(
7
0
8
)
4
7
0
-
6
8
8
1
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

; 
I
N
F
O
R
M
A
T
I
O
N
 

FOR 
SEQ 

ID 
NO: 

1: 
U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

; 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

; 
L
E
N
G
T
H
:
 

16 
a
m
i
n
o
 

a
c
i
d
s
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

i 
T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

F 
T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

i 
M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

U
S
-
0
8
-
1
4
5
-
9
4
0
-
1
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
A
p
p
l
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

1; 
L
e
n
g
t
h
 

16; 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
7
 

S
e
q
u
e
n
c
e
 

37, 
Appl 

Best 
Local 

S
i
m
i
l
a
r
i
t
y
 

93.8%; 
Pred. 

No. 
2
.
9
e
-
0
6
;
 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
0
 

S
e
q
u
e
n
c
e
 

30, 
A
p
p
l
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

U
S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
6
 

S
e
q
u
e
n
c
e
 

36, 
Appl 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
0
 

S
e
q
u
e
n
c
e
 

30, 
A
p
p
l
 

Qy 
1 

N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
6
 

S
e
q
u
e
n
c
e
 

36, 
Appl 

F
E
R
R
E
R
 

RARER 
U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
0
 

S
e
q
u
e
n
c
e
 

30, 
A
p
p
l
 

Db 
1 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 
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T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

P
a
g
e
 
2
 

R
E
S
U
L
T
 
2
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
5
6
 

S
e
q
u
e
n
c
e
 
5
6
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
5
8
3
4
4
7
A
 

P
a
t
e
n
t
 
N
o
.
 
5
8
7
9
6
5
6
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
W
a
l
d
m
a
n
,
 
S
c
o
t
t
 
A
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
S
T
 
R
e
c
e
p
t
o
r
 
B
i
n
d
i
n
g
 
C
o
m
p
o
u
n
d
s
 
a
n
d
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
M
e
t
h
o
d
s
 
o
f
 
U
s
i
n
g
 
t
h
e
 
S
a
m
e
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
5
6
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 
W
o
o
d
c
o
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C
E
L
C
C
N
P
A
C
T
G
C
 
1
3
 

S
c
o
r
e
 
6
3
;
 
D
B
 
1
;
 
L
e
n
g
t
h
 
1
3
;
 

P
r
e
d
.
 
N
o
.
 
0
.
0
1
7
;
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

2
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

R
E
S
U
L
T
 
6
 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
2
 

;
 
S
e
q
u
e
n
c
e
 
3
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
5
8
3
4
4
7
A
 

;
 
P
a
t
e
n
t
 
N
o
.
 
5
8
7
9
6
5
6
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
W
a
l
d
m
a
n
,
 
S
c
o
t
t
 
A
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
S
T
 
R
e
c
e
p
t
o
r
 
B
i
n
d
i
n
g
 
C
o
m
p
o
u
n
d
s
 
a
n
d
 

U
S
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 

M
e
t
h
o
d
s
 
o
f
 
U
s
i
n
g
 
t
h
e
 
S
a
m
e
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
5
6
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 
W
o
o
d
c
o
c
k
 
W
a
s
h
b
u
r
n
 
K
u
r
t
z
 
M
a
c
k
i
e
w
i
c
z
 
&
 
N
o
.
 
5
8
7
9
6
5
6
r
i
s
 

S
T
R
E
E
T
:
 
O
n
e
 
L
i
b
e
r
t
y
 
P
l
a
c
e
,
 
4
6
t
h
 
F
l
o
o
r
 

C
I
T
Y
:
 
P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 
U
S
A
 

Z
I
P
:
 
1
9
1
0
3
 

C
O
M
P
U
T
E
R
 
R
E
A
D
A
B
L
E
 
F
O
R
M
:
 

M
E
D
I
U
M
 
T
Y
P
E
:
 
F
l
o
p
p
y
 
d
i
s
k
 

C
O
M
P
U
T
E
R
:
 
I
B
M
 
P
C
 
c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 
S
Y
S
T
E
M
:
 
W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 
W
o
r
d
P
e
r
f
e
c
t
 
6
.
1
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 
D
A
T
E
:
 
0
5
-
J
A
N
-
1
9
9
6
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
4
3
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
 
0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 
D
A
T
E
:
 
2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
4
3
5
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 
I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 
D
e
L
u
c
a
,
 
M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 
N
U
M
B
E
R
:
 
3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 
N
U
M
B
E
R
:
 
T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 
2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 
2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 
F
O
R
 
S
E
Q
 
I
D
 
N
O
:
 
3
2
:
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
1
3
 
a
m
i
n
o
 
a
c
i
d
s
 

T
Y
P
E
:
 
a
m
i
n
o
 
a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 
l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
p
e
p
t
i
d
e
 

0
8
-
5
8
3
-
4
4
7
A
-
3
2
 

Q
u
e
r
y
 
M
a
t
c
h
 

6
6
.
3
%
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

M
a
t
c
h
e
s
 

1
0
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

Q
Y
 

4
 
C
E
L
C
V
N
V
A
C
T
G
C
 
1
5
 

I
I

I
I 

I 
I

I
I

I
I 

D
b
 

2
 
C
E
L
C
C
N
P
A
C
T
G
C
 
1
3
 

R
E
S
U
L
T
 
7
 

S
c
o
r
e
 
6
3
;
 

D
B
 
2
;
 
L
e
n
g
t
h
 
1
3
;
 

P
r
e
d
.
 
N
o
.
 
0
.
0
1
7
;
 

0
;
 

M
i
s
m
a
t
c
h
e
s
 

2
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
2
 

;
 
S
e
q
u
e
n
c
e
 
3
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
8
4
6
7
9
2
0
 

;
 
P
a
t
e
n
t
 
N
o
.
 
5
9
6
2
2
2
0
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
W
a
l
d
m
a
n
,
 
S
c
o
t
t
 
A
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
C
o
m
p
o
s
i
t
i
o
n
s
 
T
h
a
t
 
S
p
e
c
i
f
i
c
a
l
l
y
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
B
i
n
d
 
T
o
 
C
o
l
o
r
e
c
t
a
l
 
C
a
n
c
e
r
 
C
e
l
l
s
 

T
I
T
L
E
 
O
F
 INVENTION: 

A
n
d
 
M
e
t
h
o
d
s
 
O
f
 
U
s
i
n
g
 
T
h
e
 
S
a
m
e
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
U
E
N
C
E
S
:
 
5
4
 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 
A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 
W
o
o
d
c
o
c
k
 
W
a
s
h
b
u
r
n
 
K
u
r
t
z
 
M
a
c
k
i
e
w
i
c
z
 
&
 

A
D
D
R
E
S
S
E
E
:
 

N
o
.
 
5
9
6
2
2
2
0
r
1
5
 

S
T
R
E
E
T
:
 
O
n
e
 
L
i
b
e
r
t
y
 
P
l
a
c
e
,
 
4
6
t
h
 
F
l
o
o
r
 

C
I
T
Y
:
 
P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 
P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 
U
S
A
 

Z
I
P
:
 
1
9
1
0
3
 

C
O
M
P
U
T
E
R
 
R
E
A
D
A
B
L
E
 
F
O
R
M
:
 

M
E
D
I
U
M
 
T
Y
P
E
:
 

F
l
o
p
p
y
 
d
i
s
k
 

C
O
M
P
U
T
E
R
:
 
I
B
M
 
P
C
 
c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 
S
Y
S
T
E
M
:
 
P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 
W
o
r
d
P
e
r
f
e
c
t
 
5
.
0
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
8
/
4
6
7
,
9
2
0
 

F
I
L
I
N
G
 
D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 
4
3
5
 

Pd 

», 
Thu 

Sep 
1 

1
1
:
2
5
:
1
9
 

2
0
0
5
 

i 
T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

; 
T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

; 
M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

Q
u
e
r
y
 

M
a
t
c
h
 

8
1
.
1
%
;
 

S
c
o
r
e
 

77; 
DB 

2; 
L
e
n
g
t
h
 

15; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

7
8
.
6
%
;
 

P
r
e
d
.
 

No. 
0
.
0
0
0
2
7
;
 

M
a
t
c
h
e
s
 

11; 
C
o
n
s
e
r
v
a
t
i
v
e
 

3; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

0; 

2 
D
E
C
E
L
C
V
N
V
A
C
T
G
C
 

15 

Db 
2 

E
D
C
E
L
C
I
N
V
A
C
T
G
C
 

15 

E
S
U
L
T
 

5 

S
-
0
8
-
1
4
1
-
8
9
2
A
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
1
4
1
8
9
2
A
 

P
a
t
e
n
t
 

No. 
5
5
1
8
8
8
8
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

ST 
R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

a
n
d
 

M
e
t
h
o
d
s
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

of 
U
s
i
n
g
 

the 
S
a
m
e
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

54 
C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
 

- 
4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
.
S
.
A
.
 

2
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

3
.
5
 

i
n
c
h
 

d
i
s
k
,
 

7
2
0
 

K
b
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

5.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
1
4
1
,
8
9
2
A
 

P
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
PRIOR 

A
P
P
L
I
C
A
T
I
O
N
 

DATA: 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
0
9
0
3
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
SEQ 

ID 
NO: 

32: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

13 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

S
-
0
8
-
1
4
1
~
8
9
2
A
-
3
2
 

[oo = J TO te tL en ha tm ta ns ae ea ee a ae ee ee ve ee ba em a ee ee ee D3 

Q
u
e
r
y
 

M
a
t
c
h
 

6
6
.
3
%
;
 

S
c
o
r
e
 

63; 
DB 

1; 
L
e
n
g
t
h
 

13; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

P
r
e
d
.
 

No. 
0
.
0
1
7
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

0; 
M
i
s
m
a
t
c
h
e
s
 

2; 
I
n
d
e
l
s
 

0; 

4 
C
E
L
C
V
N
V
A
C
T
G
C
 

15 

Db 
2 

C
E
L
C
C
N
P
A
C
T
G
C
 

13 

R
E
S
U
L
T
 

6 

U
S
-
0
8
-
5
8
3
-
4
4
7
A
-
3
2
 

; 
S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
5
8
3
4
4
7
A
 

; 
P
a
t
e
n
t
 

No. 
5
8
7
9
6
5
6
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

ST 
R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

a
n
d
 

i i i 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

and 
No. 

5
5
1
8
8
8
8
r
i
s
   u

s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

M
e
t
h
o
d
s
 

of 
U
s
i
n
g
 

the 
S
a
m
e
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
U
E
N
C
E
S
:
 

56 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

CITY: 
P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

2
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 
C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
5
8
3
,
4
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O
F
T
W
A
R
E
:
 
W
o
r
d
P
e
r
f
e
c
t
 
5
.
0
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
0
9
/
1
9
3
,
9
9
7
 

F
I
L
I
N
G
 
D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
0
8
/
4
6
7
,
9
2
0
 

F
I
L
I
N
G
 
D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 
I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 
M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 
N
U
M
B
E
R
:
 
3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 
N
U
M
B
E
R
:
 
T
J
U
-
1
5
8
9
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 
2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 
F
O
R
 
S
E
Q
 
I
D
 
N
O
:
 
3
2
:
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
1
3
 
a
m
i
n
o
 
a
c
i
d
s
 

T
Y
P
E
:
 
a
m
i
n
o
 
a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 
l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
p
e
p
t
i
d
e
 

U
S
-
0
9
-
1
9
3
-
9
9
7
-
3
2
 

Q
u
e
r
y
 
M
a
t
c
h
 

6
6
.
3
%
;
 
S
c
o
r
e
 
6
3
;
 
D
B
 
3
;
 
L
e
n
g
t
h
 
1
3
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 
P
r
e
d
.
 
N
o
.
 
0
.
0
1
7
;
 

M
a
t
c
h
e
s
 

1
0
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

2
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
Y
 

4
 
C
E
L
C
V
N
V
A
C
T
G
C
 
1
5
 

I
I

I
I 

I 
I

I
I

I
I 

D
b
 

2
 
C
E
L
C
C
N
P
A
C
T
G
C
 
1
3
 

R
E
S
U
L
T
 
1
0
 

U
S
-
0
9
-
1
3
8
-
2
3
7
A
-
3
2
 

;
 
S
e
q
u
e
n
c
e
 
3
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
0
9
1
3
8
2
3
7
A
 

;
 
P
a
t
e
n
t
 
N
o
.
 
6
2
6
8
1
5
9
 

;
 
G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
h
u
 

S
e
p
 

1 
1
1
:
2
5
:
1
9
 

2
0
0
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

0
8
/
1
4
1
,
 

892 
2
6
-
0
C
T
-
1
9
9
3
 

i i i i i 
3
3
,
2
2
9
 

; 
R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
5
8
9
 

; 
T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

: 
T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

; 
T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

i 
I
N
F
O
R
M
A
T
I
O
N
 

F
O
R
 

S
E
Q
 

I
D
 

N
O
:
 

3
2
:
 

; 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

i 
L
E
N
G
T
H
:
 

13 
a
m
i
n
o
 

a
c
i
d
s
 

i 
T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

i 
T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

: 
M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
2
 

p
e
p
t
i
d
e
 

Q
u
e
r
y
 

M
a
t
c
h
 

6
6
.
3
%
;
 

S
c
o
r
e
 

63; 
DB 

2; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

P
r
e
d
.
 

No. 
0
.
0
1
7
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

0; 
M
i
s
m
a
t
c
h
e
s
 

2; L
e
n
g
t
h
 

13; 

I
n
d
e
l
s
 

0; 
G
a
p
s
 

Qy 
4 

C
E
L
C
V
N
V
A
C
T
G
C
 

15 

Db 
2 

C
E
L
C
C
N
P
A
C
T
G
C
 

13 

R
E
S
U
L
T
 

8 
U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
6
3
5
9
3
0
 

P
a
t
e
n
t
 

No. 
6
0
6
0
0
3
7
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
m
p
o
s
i
t
i
o
n
s
 

T
h
a
t
 

S
p
e
c
i
f
i
c
a
l
l
y
 

B
i
n
d
 

To 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
l
o
r
e
c
t
a
l
 

C
a
n
c
e
r
 

C
e
l
l
s
 

A
n
d
 

M
e
t
h
o
d
s
 

Of 
U
s
i
n
g
 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

T
h
e
 

S
a
m
e
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

54 
C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

& 
No. 

6
0
6
0
0
3
7
r
i
s
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

N 
C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

ZIP: 
1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
I
N
D
O
W
S
 

3.1 
S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6
.
0
/
6
.
1
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
6
3
5
,
9
3
0
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
A
P
R
-
1
9
9
6
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
0
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

0
8
/
3
0
5
,
0
5
6
 

F
I
L
I
N
G
 

D
A
T
E
:
 

1
3
-
S
E
P
-
1
9
5
4
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
3
6
0
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

32: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

13 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

0;   

; 
T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

; 
M
O
L
E
C
U
L
E
 

T
Y
P
B
:
 

p
e
p
t
i
d
e
 

U
S
-
0
8
-
6
3
5
-
9
3
0
-
3
2
 

S
c
o
r
e
 

63; 
DB 

3; 
P
r
e
d
.
 

No. 
0
.
0
1
7
;
 

M
i
s
m
a
t
c
h
e
s
 

2; 

Q
u
e
r
y
 

M
a
t
c
h
 

6
6
.
3
%
;
 

L
e
n
g
t
h
 

13; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

0; 
I
n
d
e
l
s
 

0; 

Qy 
4 

C
E
L
C
V
N
V
A
C
T
G
C
 

15 

Db 
2 

C
E
L
C
C
N
P
A
C
T
G
C
 

13 

R
E
S
U
L
T
 

9 
U
8
-
0
9
-
1
9
3
-
9
9
7
-
3
2
 

S
e
q
u
e
n
c
e
 

32, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
9
1
9
3
9
9
7
 

P
a
t
e
n
t
 

No. 
6
0
8
7
1
0
9
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
m
p
o
s
i
t
i
o
n
s
 

T
h
a
t
 

S
p
e
c
i
f
i
c
a
l
l
y
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

B
i
n
d
 

To 
C
o
l
o
r
e
c
t
a
l
 

C
a
n
c
e
r
 

C
e
l
l
s
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

A
n
d
 

M
e
t
h
o
d
s
 

Of 
U
s
i
n
g
 

T
h
e
 

S
a
m
e
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

54 
C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

& 

A
D
D
R
E
S
S
E
E
:
 

No. 
6
0
8
7
1
0
9
r
i
s
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

Z
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

5.0 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

DATA: 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
9
/
1
9
3
,
9
9
7
 

F
I
L
I
N
G
 

D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

F
I
L
I
N
G
 

D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
5
8
9
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
SEQ 

ID 
NO: 

32: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

13 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

$
-
0
9
-
1
9
3
-
9
9
7
-
3
2
 

0
8
/
4
6
7
,
9
2
0
 

fa ta ta sn tm a em fa fa ta tm ta ba ta ta tm a tm sm fm ta a te te ta te en en em om tw en 1D 

S
c
o
r
e
 

63; 
DB 

3; 
P
r
e
d
.
 

No. 
0
.
0
1
7
;
 

0; 
M
i
s
m
a
t
c
h
e
s
 

2; 

Q
u
e
r
y
 

M
a
t
c
h
 

6
6
.
3
%
;
 

L
e
n
g
t
h
 

13; 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

I
n
d
e
l
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4
4
7
A
 

P
a
t
e
n
t
 

No. 
5
8
7
9
6
5
6
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

ST 
R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

a
n
d
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

M
e
t
h
o
d
s
 

of 
U
s
i
n
g
 

the 
S
a
m
e
 

N
U
M
B
E
R
 

OF 
S
E
Q
U
E
N
C
E
S
:
 

56 
C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

G
a
p
s
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

Kurtz 
M
a
c
k
i
e
w
i
c
z
 

& 
No. 

5
8
7
9
6
5
6
r
i
s
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

USA 

0;   
DE pe 1 

Q
u
e
r
y
 

M
a
t
c
h
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

M
a
t
c
h
e
s
 

10; 

Qy 

Db 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 ZIP: 

19103 
: 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 

D
A
T
E
:
 

0
5
-
J
A
N
-
1
9
9
6
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
 

0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

37: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

14 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

8
-
0
8
-
5
8
3
-
4
4
7
A
-
3
7
 

6
6
.
3
%
;
 

S
c
o
r
e
 

63; 
DB 

2; 
8
3
.
3
%
;
 

P
r
e
d
.
 

No. 
0
.
0
1
8
;
 

C
o
n
s
e
r
v
a
t
i
v
e
 

0; 
M
i
s
m
a
t
c
h
e
s
 

2; L
e
n
g
t
h
 

14; 

I
n
d
e
l
s
 

0; 

4 
C
E
L
C
V
N
V
A
C
T
G
C
 

15 

2 
C
E
L
C
C
N
P
A
C
T
G
C
 

13 

R
E
S
U
L
T
 

15 
U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
1
 

S
e
q
u
e
n
c
e
 

31, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
0
8
4
6
7
9
2
0
 

P
a
t
e
n
t
 

No. 
5
9
6
2
2
2
0
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
m
p
o
s
i
t
i
o
n
s
 

T
h
a
t
 

S
p
e
c
i
f
i
c
a
l
l
y
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

B
i
n
d
 

To 
C
o
l
o
r
e
c
t
a
l
 

C
a
n
c
e
r
 

C
e
l
l
s
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

A
n
d
 

M
e
t
h
o
d
s
 

Of 
U
s
i
n
g
 

The 
S
a
m
e
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
U
E
N
C
E
S
:
 

54 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

& 
A
D
D
R
E
S
S
E
E
:
 

N
o
.
 

5
9
6
2
2
2
0
r
i
s
 

S
T
R
E
E
T
:
 

One 
L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

Z
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

TYPE: 
Floppy 

disk 
C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

P
C
-
D
O
S
/
M
S
-
D
O
S
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

5.0 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

NUMBER: 
U
S
/
0
8
/
4
6
7
,
9
2
0
 

F
I
L
I
N
G
 

D
A
T
E
:
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

T
J
U
-
1
5
8
9
 

P
a
g
e
 

6
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T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

P
a
g
e
 
7
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 
I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 
2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 
2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 
F
O
R
 
S
E
Q
 
I
D
 
N
O
:
 
3
1
:
 

S
E
Q
U
E
N
C
E
 
C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 
1
4
 
a
m
i
n
o
 
a
c
i
d
s
 

T
Y
P
E
:
 
a
m
i
n
o
 
a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 
l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 
T
Y
P
E
:
 
p
e
p
t
i
d
e
 

U
S
-
0
8
-
4
6
7
-
9
2
0
-
3
1
 

Q
u
e
r
y
 
M
a
t
c
h
 

6
6
.
3
%
;
 
S
c
o
r
e
 
6
3
;
 
D
B
 
2
;
 
L
e
n
g
t
h
 
1
4
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 
P
r
e
d
.
 
N
o
.
 
0
.
0
1
8
;
 

M
a
t
c
h
e
s
 

1
0
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

2
;
 
i
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
Y
 

4
 
C
E
L
C
V
N
V
A
C
T
G
C
 
1
5
 

I
I

I
I 

I 
I

I
I

I
I 

D
b
 

3
 
C
E
L
C
C
N
P
A
C
T
G
C
 
1
4
 

S
e
a
r
c
h
 
c
o
m
p
l
e
t
e
d
:
 
A
u
g
u
s
t
 
2
6
,
 
2
0
0
5
,
 
1
9
:
0
5
:
2
1
 

J
o
b
 
t
i
m
e
 
:
 
4
2
 
s
e
c
s
 

Ep Db 

S
e
a
 

J
o
b
 Thu 

Sep 
1 

1
1
:
2
5
:
1
9
 

2
0
0
5
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

F
O
R
 

S
E
Q
 

ID 
N
O
:
 

3
1
:
 

S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

14 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

MOLECULE 
TYPE: 

peptide 
S
-
0
8
-
4
6
7
-
9
2
0
-
3
1
 

Q
u
e
r
y
 

M
a
t
c
h
 

6
6
.
3
%
;
 

S
c
o
r
e
 

63; 
DB 

2; 
L
e
n
g
t
h
 

14; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
3
.
3
%
;
 

P
r
e
d
.
 

No. 
0
.
0
1
8
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

0; 
M
i
s
m
a
t
c
h
e
s
 

2; 
I
n
d
e
l
s
 

0; 

4 
C
E
L
C
V
N
V
A
C
T
G
C
 

15 

3 
C
E
L
C
C
N
P
A
C
T
G
C
 

14 

rch 
c
o
m
p
l
e
t
e
d
:
 

A
u
g
u
s
t
 

26, 
2005, 

1
9
:
0
5
:
2
1
 

t
i
m
e
 

: 
42 

s
e
c
s
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
i
 

  

P
a
g
e
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T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

G
e
n
C
o
r
e
 
v
e
r
s
i
o
n
 
5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 
(
c
)
 
1
9
9
3
 
-
 
2
0
0
5
 
C
o
m
p
u
g
e
n
 
L
t
d
.
 

O
M
 
p
r
o
t
e
i
n
 
-
 
p
r
o
t
e
i
n
 
s
e
a
r
c
h
,
 
u
s
i
n
g
 
s
w
 
m
o
d
e
l
 

R
u
n
 
o
n
:
 

T
i
t
l
e
:
 

P
e
r
f
e
c
t
 
s
c
o
r
e
:
 

S
e
q
u
e
n
c
e
:
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

P
a
g
e
 
1
 

A
u
g
u
s
t
 
2
6
,
 
2
0
0
5
,
 
1
9
:
0
3
:
5
8
 
;
 S
e
a
r
c
h
 
t
i
m
e
 
1
6
2
 
S
e
c
o
n
d
s
 

(
w
i
t
h
o
u
t
 
a
l
i
g
n
m
e
n
t
s
)
 

3
8
.
8
0
8
 
M
i
l
l
i
o
n
 
c
e
l
l
 
u
p
d
a
t
e
s
/
s
e
c
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

9
5
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

S
c
o
r
i
n
g
 
t
a
b
l
e
:
 
B
L
O
S
U
M
6
2
 

G
a
p
o
p
 
1
0
.
0
 
,
 
G
a
p
e
x
t
 
0
.
5
 

S
e
a
r
c
h
e
d
:
 

1
7
6
7
1
4
9
 
s
e
q
s
,
 
3
9
2
9
2
6
2
0
9
 
r
e
s
i
d
u
e
s
 

T
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
h
i
t
s
 
s
a
t
i
s
f
y
i
n
g
 
c
h
o
s
e
n
 
p
a
r
a
m
e
t
e
r
s
:
 

1
7
6
7
1
4
9
 

M
i
n
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
0
 

M
a
x
i
m
u
m
 
D
B
 
s
e
q
 
l
e
n
g
t
h
:
 
2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
-
p
r
o
c
e
s
s
i
n
g
:
 
M
i
n
i
m
u
m
 
M
a
t
c
h
 
0
%
 

M
a
x
i
m
u
m
 
M
a
t
c
h
 
1
0
0
%
 

L
i
s
t
i
n
g
 
f
i
r
s
t
 
4
5
 
s
u
m
m
a
r
i
e
s
 

P
u
b
l
i
s
h
e
d
 
A
p
p
l
i
c
a
t
i
o
n
s
 
A
A
:
*
 

1
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
7
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

2
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
P
C
T
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

3
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
6
_
N
E
W
P
U
B
.
p
e
p
:
*
 

4
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
6
_
P
u
B
C
O
m
B
.
p
e
p
:
*
 

5
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
7
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

6
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
P
C
T
U
S
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

7
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
8
_
N
E
W
P
U
B
.
p
e
p
:
*
 

8
:
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
l
/
p
u
b
p
a
a
/
U
S
0
8
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

9
:
 
/
c
g
n
2
_
6
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I
I

I
I

I
I

I
I

I
I

I
I

I
I 

-
 

y 
Thu 

Sep 
1 

1
1
:
2
5
:
1
9
 

2
0
0
5
 

G
e
n
C
o
r
e
 

v
e
r
s
i
o
n
 

5
.
1
.
6
 

C
o
p
y
r
i
g
h
t
 

(c) 
1
9
9
3
 

- 
2
0
0
5
 

C
o
m
p
u
g
e
n
 

Ltd. 

OM 
p
r
o
t
e
i
n
 

- 
p
r
o
t
e
i
n
 

s
e
a
r
c
h
,
 

u
s
i
n
g
 

sw 
m
o
d
e
l
 

R
u
n
 

on: 
A
u
g
u
s
t
 

26, 
2
0
0
5
,
 

1
9
:
0
3
:
5
8
 

; 
S
e
a
r
c
h
 

t
i
m
e
 

162 
S
e
c
o
n
d
s
 

(
w
i
t
h
o
u
t
 

a
l
i
g
n
m
e
n
t
s
)
 

38.808 
M
i
l
l
i
o
n
 

cell 
u
p
d
a
t
e
s
/
s
e
c
 

T
i
t
l
e
:
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

P
e
r
f
e
c
t
 

s
c
o
r
e
:
 

95 
S
e
q
u
e
n
c
e
:
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

S
c
o
r
i
n
g
 

table: 
B
L
O
S
U
M
6
2
 

G
a
p
o
p
 

1
0
.
0
 

, 
G
a
p
e
x
t
 

0.5 

S
e
a
r
c
h
e
d
:
 

1
7
6
7
1
4
9
 

s
e
q
s
,
 

3
9
2
9
2
6
2
0
9
 

r
e
s
i
d
u
e
s
 

T
o
t
a
l
 

n
u
m
b
e
r
 

of 
h
i
t
s
 

s
a
t
i
s
f
y
i
n
g
 

c
h
o
s
e
n
 

p
a
r
a
m
e
t
e
r
s
:
 

1
7
6
7
1
4
9
 

M
i
n
i
m
u
m
 

DB 
seq 

l
e
n
g
t
h
:
 

0 
M
a
x
i
m
u
m
 

DB 
s
e
q
 

l
e
n
g
t
h
:
 

2
0
0
0
0
0
0
0
0
0
 

P
o
s
t
 
-
p
r
o
c
e
s
s
i
n
g
:
 

M
i
n
i
m
u
m
 

M
a
t
c
h
 

0% 
M
a
x
i
m
u
m
 

M
a
t
c
h
 

1
0
0
%
 

L
i
s
t
i
n
g
 

f
i
r
s
t
 

45 
s
u
m
m
a
r
i
e
s
 

D
a
t
a
b
a
s
e
 

: 
P
u
b
l
i
s
h
e
d
 
|
_
A
p
p
l
i
c
a
t
i
o
n
s
_
A
A
:
*
 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
7
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
P
C
T
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

/
c
a
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
6
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
6
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
7
_
)
 
N
E
W
_
P
U
B
.
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
P
C
T
U
S
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
8
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

/
c
g
n
2
_
 "
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
8
_
|
 
P
U
B
C
O
M
B
.
 
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
9
A
_
P
U
B
C
O
M
B
.
p
e
p
:
 * 

: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
9
B
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
9
C
_
P
U
B
C
O
M
B
.
p
e
p
:
 * 

: 
 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
0
S
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

13: 
/
e
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
A
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

14: 
/
e
g
n
2
_
 ~
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
B
_
|
 
P
U
B
C
O
M
B
.
 
p
e
p
:
 

* 
15: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
C
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
16: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
D
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
17: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
E
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

18: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
0
_
N
E
W
_
P
U
B
.
p
e
p
:
 

* 
19: 

/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
1
1
A
_
P
U
B
C
O
M
B
.
p
e
p
:
 

* 
20: 

/
e
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
l
l
_
N
E
W
_
P
U
B
.
p
e
p
:
*
 

21: 
/
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
6
0
_
 
N
E
W
 
P
U
B
.
p
e
p
:
*
 

22: 
/
e
c
g
n
2
_
6
/
p
t
o
d
a
t
a
/
1
/
p
u
b
p
a
a
/
U
S
6
0
_
P
U
B
C
O
M
B
.
p
e
p
:
*
 

BE NE YS A 

“oe ee OAHAN 
~~ 

P
r
e
d
.
 

No. 
is 

the 
n
u
m
b
e
r
 

of 
r
e
s
u
l
t
s
 

p
r
e
d
i
c
t
e
d
 

by 
c
h
a
n
c
e
 

to 
h
a
v
e
 

a 
s
c
o
r
e
 

g
r
e
a
t
e
r
 

t
h
a
n
 

or 
e
q
u
a
l
 

to 
the 

s
c
o
r
e
 

of 
the 

r
e
s
u
l
t
 

b
e
i
n
g
 

p
r
i
n
t
e
d
,
 

a
n
d
 

is 
d
e
r
i
v
e
d
 

by 
a
n
a
l
y
s
i
s
 

of 
the 

t
o
t
a
l
 

s
c
o
r
e
 

d
i
s
t
r
i
b
u
t
i
o
n
.
 

S
U
M
M
A
R
I
E
S
 

% 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

7 
7
4
.
7
 

14 
18 

U
S
-
1
0
-
5
0
5
-
2
3
9
-
1
5
 

6 
7
1
.
6
 

15 
17 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
3
 

6 
7
1
.
6
 

109 
17 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
6
 

6 
6
9
.
5
 

16 
14 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
 

16 
64 

6
7
.
4
 

17 
16 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
1
5
 

6 
6
7
.
4
 

17 
17 

U
S
-
1
0
-
7
9
6
-
7
1
9
-
1
5
 

6 
6
6
.
3
 

13 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
2
 

6 
6
6
.
3
 

13 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
2
 

63 
6
6
.
3
 

14 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
1
 

21 
63 

6
6
.
3
 

14 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
7
 

22 
63 

6
6
.
3
 

14 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
1
 

23 
63 

6
6
.
3
 

14 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
7
 

24 
63 

6
6
.
3
 

14 
16 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
2
9
 

25 
63 

6
6
.
3
 

14 
17 

U
S
-
1
0
-
7
9
6
-
7
1
9
-
2
9
 

26 
63 

6
6
.
3
 

15 
15 

U
S
-
1
0
-
3
7
1
-
9
6
6
-
3
 

27 
63 

6
6
.
3
 

15 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
0
 

28 
63 

6
6
.
3
 

15 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
6
 

29 
63 

6
6
.
3
 

15 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
0
 

30 
63 

6
6
.
3
 

15 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
6
 

31 
63 

6
6
.
3
 

15 
16 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
3
2
 

32 
63 

6
6
.
3
 

15 
17 

U
S
-
1
0
-
7
9
6
-
7
1
9
-
3
2
 

33 
63 

6
6
.
3
 

16 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
2
9
 

34 
63 

6
6
.
3
 

16 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
5
 

35 
63 

6
6
.
3
 

16 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
2
9
 

36 
63 

6
6
.
3
 

16 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
5
 

37 
63 

6
6
.
3
 

16 
16 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
4
6
 

38 
63 

6
6
.
3
 

16 
17 

U
S
-
1
0
-
7
9
6
-
7
1
9
-
4
6
 

39 
63 

6
6
.
3
 

16 
18 

U
S
-
1
0
-
5
0
5
-
2
3
9
-
1
6
 

40 
63 

6
6
.
3
 

17 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
2
8
 

41 
63 

6
6
.
3
 

17 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
3
4
 

42 
63 

6
6
.
3
 

17 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
2
8
 

43 
63 

6
6
.
3
 

17 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
3
4
 

44 
63 

6
6
.
3
 

17 
16 

U
S
-
1
0
-
7
6
6
-
7
3
5
-
5
3
 

45 
63 

6
6
.
3
 

17 
17 

U
S
-
1
0
-
7
9
6
-
7
1
9
-
5
3
 

A
L
I
G
N
M
E
N
T
S
 

R
E
S
U
L
T
 

1 
U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

S
e
q
u
e
n
c
e
 

20, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
1
0
7
8
1
4
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

S
H
A
I
L
U
B
H
A
I
,
 

K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 

N
I
K
I
F
O
R
O
V
I
C
H
,
 

G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 

J
A
C
O
B
,
 

G
A
R
Y
 

S. 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

S
e
q
u
e
n
c
e
 

P
a
g
e
 

1 

15, 
A
p
p
l
 

3, 
A
p
p
l
i
 

6, 
A
p
p
l
i
 

2, 
A
p
p
l
i
 

15, 
15, 
32, 
32, 
31, 
37, 
31, 
37, 
29, 
29, 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

3, 
A
p
p
l
i
 

30, 
3s, 
30, 
36, 
32, 
32, 
29, 

35, 
29, 
35, 
46, 
46, 
1s, 
28, 
34, 
28, 
34, 
53, 
53, 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

A
p
p
l
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
U
A
N
Y
L
A
T
E
 

C
Y
C
L
A
S
E
 

R
E
C
E
P
T
O
R
 

A
G
O
N
I
S
T
S
 

FOR 
T
H
E
 

T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

OF 
T
I
S
S
U
E
 

I
N
F
L
A
M
M
A
T
I
O
N
 

A
N
D
 

C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
1
0
7
,
8
1
4
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
3
-
2
8
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
 

I
D
 

N
O
S
:
 

23 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

V
e
r
.
 

2.1 
S
E
Q
 

ID 
NO 

20 

T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

A
r
t
i
f
i
c
i
a
l
 

S
e
q
u
e
n
c
e
 

F
E
A
T
U
R
E
:
 

R
e
s
u
l
t
 

Q
u
e
r
y
 

No. 
S
c
o
r
e
 

M
a
t
c
h
 

L
e
n
g
t
h
 

DB 
ID 

D
e
s
c
r
i
p
t
i
o
n
 

95 
1
0
0
.
0
 

16 
14 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
0
 

92 
9
6
.
8
 

16 
14 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
1
 

92 
9
6
.
8
 

16 
14 

U
S
-
1
0
-
1
9
7
-
9
5
4
-
1
4
1
 

92 
9
6
.
8
 

16 
15 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
5
6
 

92 
9
6
.
8
 

16 
17 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
2
 

U
S
-
1
0
-
7
6
0
-
0
8
5
-
1
4
1
 

92 
9
6
.
8
 

112 
16 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
5
6
 

92 
9
6
.
8
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N
T
I
O
N
:
 
G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 
C
 
l
i
g
a
n
d
,
 
a
d
m
i
n
i
s
t
e
r
e
d
 
v
i
a
 
t
h
e
 
a
i
r
w
a
y
s
,
 
f
o
r
 
t
h
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
t
r
e
a
t
m
e
n
t
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
a
i
r
w
a
y
 
p
r
o
b
l
e
m
s
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
0
3
1
0
0
1
9
2
a
a
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
D
E
1
0
1
2
7
1
1
9
.
0
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
0
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
p
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
2
-
0
6
-
0
5
 

Thu 
Sep 

1 
1
1
:
2
5
:
1
9
 

2
0
0
5
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

R
E
S
U
L
T
 

2 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
1
 

S
e
q
u
e
n
c
e
 

1, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
1
0
7
8
1
4
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

S
H
A
I
L
U
B
H
A
I
,
 

K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 

N
I
K
I
F
O
R
O
V
I
C
H
,
 

G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 

J
A
C
O
B
,
 

G
A
R
Y
 

S. 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

G
U
A
N
Y
L
A
T
E
 

C
Y
C
L
A
S
E
 

R
E
C
E
P
T
O
R
 

A
G
O
N
I
S
T
S
 

F
O
R
 

T
H
E
 

T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

OF 
T
I
S
S
U
E
 

I
N
F
L
A
M
M
A
T
I
O
N
 

A
N
D
 

C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
1
0
7
,
8
1
4
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
3
-
2
8
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
 

I
D
 

N
O
S
:
 

23 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
l
n
 

V
e
r
.
 

2.1 
S
E
Q
 

ID 
NO 

1 
L
E
N
G
T
H
:
 

16 

T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

H
o
m
o
 

s
a
p
i
e
n
s
 

F
E
A
T
U
R
E
:
 

N
A
M
E
/
K
E
Y
:
 

D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
:
 

(
4
)
.
.
(
1
2
)
 

N
A
M
E
/
K
E
Y
:
 

D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
:
 

(
7
)
.
.
(
1
5
)
 

S
$
-
1
0
-
1
0
7
-
8
1
4
-
1
 

EE Ey] 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

14; 
L
e
n
g
t
h
 

16; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
l
e
-
0
5
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
1Indels 

0; 
G
a
p
s
 

0; 

Qy 
1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

R
E
S
U
L
T
 

3 
U
S
-
1
0
-
1
9
7
-
9
5
4
-
1
4
1
 

; 
S
e
q
u
e
n
c
e
 

141, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
1
9
7
9
5
4
 

; 
P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
3
0
1
1
9
0
2
1
A
1
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

i; 
A
P
P
L
I
C
A
N
T
:
 

K"ster, 
Hubert 

; 
A
P
P
L
I
C
A
N
T
:
 

S
i
d
d
i
q
i
,
 

S
u
h
a
i
b
 

; 
A
P
P
L
I
C
A
N
T
:
 

L
i
t
t
l
e
,
 

D
a
n
i
e
l
 

; 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
a
p
t
u
r
e
 

C
o
m
p
o
u
n
d
s
,
 

C
o
l
l
e
c
t
i
o
n
s
 

T
h
e
r
e
o
f
 

; 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

A
n
d
 

M
e
t
h
o
d
s
 

F
o
r
 
A
n
a
l
y
z
i
n
g
 

The 
P
r
o
t
e
o
m
e
 

A
n
d
 

C
o
m
p
l
e
x
 

; 
T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
m
p
o
s
i
t
i
o
n
s
 

; 
F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

2
4
7
4
3
-
2
3
0
5
 

; 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
1
9
7
,
9
5
4
 

; 
C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
7
-
1
6
 

; 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
3
0
6
,
0
1
9
%
 

; 
P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
0
7
-
1
6
 

; 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
3
1
4
,
1
2
3
 

; 
P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
0
8
-
2
1
 

; 
P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
3
6
3
,
4
3
3
 

; 
P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
3
-
1
1
 

; 
N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

149 
; 

S
O
F
T
W
A
R
E
:
 

F
a
s
t
S
E
Q
 

for 
W
i
n
d
o
w
s
 

V
e
r
s
i
o
n
 

4.0 
; 

SEQ 
ID 

NO 
141 

; 
L
E
N
G
T
H
:
 

16 

i 
T
Y
P
E
:
 

P
R
T
 

; 
O
R
G
A
N
I
S
M
:
 

H
o
m
o
 

S
a
p
i
e
n
 

U
S
-
1
0
-
1
9
7
-
9
5
4
-
1
4
1
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

14; 
L
e
n
g
t
h
 

16; 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
l
e
-
0
5
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
1Indels 

0; 
G
a
p
s
 

0; 

Q
y
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

    

Id 

  u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

RE. 
us 

LT TT JT Tu PA VA VA A S 

Qy 

Db 

RE 
us 

i 

P
a
g
e
 

2 

S
U
L
T
 

4 

-
1
0
-
6
2
1
-
6
8
4
-
5
6
 

S
e
q
u
e
n
c
e
 

56, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
6
2
1
6
8
4
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
4
0
0
2
9
1
8
2
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

ST 
R
e
c
e
p
t
o
r
 

B
i
n
d
i
n
g
 

C
o
m
p
o
u
n
d
s
 

a
n
d
 

M
e
t
h
o
d
s
 

of 
U
s
i
n
g
 

t
h
e
 

S
a
m
e
 

N
U
M
B
E
R
 

O
F
 
S
E
Q
U
E
N
C
E
S
:
 

56 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

& 
No. 

U
S
2
0
0
4
0
0
2
9
1
8
2
A
l
r
i
s
 

S
T
R
E
E
T
:
 

One 
L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

Z
I
P
:
 

1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 
U
S
/
1
0
/
6
2
1
,
 

6
8
4
 

F
I
L
I
N
G
 

D
A
T
E
:
 

1
7
-
J
u
l
-
2
0
0
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

4
3
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

F
I
L
I
N
G
 

D
A
T
E
:
 

0
5
-
J
A
N
-
1
9
9
6
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

US 
0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
0
C
T
-
1
9
9
3
 

A
T
T
O
R
N
E
Y
 
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
7
0
2
 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

56: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

16 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

TYPE: 
p
e
p
t
i
d
e
 

S
E
Q
U
E
N
C
E
 

D
E
S
C
R
I
P
T
I
O
N
:
 

S
E
Q
 

I
D
 

N
O
:
 

5
6
:
 

-
1
0
-
6
2
1
-
6
8
4
-
5
6
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

15; 
L
e
n
g
t
h
 

16; 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
1le-0S; 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

[
E
L
L
E
 

L
H
L
 

1 
NDDCELCVNVACTGCL 

16 

S
U
L
T
 

5 

-
1
0
-
4
7
9
-
6
0
6
-
2
 

S
e
q
u
e
n
c
e
 

2, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
4
7
9
6
0
6
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
5
0
0
3
2
6
8
4
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

C
e
t
i
n
,
 

Y
a
l
c
i
n
 

A
P
P
L
I
C
A
N
T
:
 

S
a
v
a
s
,
 

Y
u
k
s
e
l
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 

C 
l
i
g
a
n
d
,
 

a
d
m
i
n
i
s
t
e
r
e
d
 

v
i
a
 

the 
a
i
r
w
a
y
s
,
 

for 
th 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

t
r
e
a
t
m
e
n
t
 

of 
r
e
s
p
i
r
a
t
o
r
y
 

a
i
r
w
a
y
 

p
r
o
b
l
e
m
s
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
3
1
0
0
1
9
2
a
a
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

D
E
1
0
1
2
7
1
1
9
.
0
 

PRIOR 
F
I
L
I
N
G
 

DATE: 
2
0
0
1
-
0
6
-
0
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
6
-
0
5

Pg.229



/
 
T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

P
a
g
e
 
3
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
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A
P
P
L
I
C
A
N
T
:
 

D
a
n
i
e
l
 

P
a
u
l
 

L
i
t
t
l
e
 

A
P
P
L
I
C
A
N
T
:
 

S
u
h
a
i
b
 

M
a
h
m
o
o
d
 

S
i
d
d
i
q
i
 

A
P
P
L
I
C
A
N
T
:
 

M
a
t
t
e
w
 

P
e
t
e
r
 

G
r
e
a
l
i
s
h
 

A
P
P
L
I
C
A
N
T
:
 

S
u
b
r
a
m
a
n
i
a
m
 

M
a
r
a
p
p
a
n
 

A
P
P
L
I
C
A
N
T
:
 

C
h
e
s
t
e
r
 

F
r
e
d
e
r
i
c
k
 

H
a
s
s
m
a
n
 

III 
APPLICANT: 

Ping 
Yip 

: 
T
I
T
L
E
 

OP 
I
N
V
E
N
T
I
O
N
:
 

C
a
p
t
u
r
e
 

C
o
m
p
o
u
n
d
s
,
 

C
o
l
l
e
c
t
i
o
n
s
 

T
h
e
r
e
o
f
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
o
m
p
o
s
i
t
i
o
n
s
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

2
4
7
4
3
-
2
3
0
9
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 
U
S
/
1
0
/
7
6
0
,
 

0
8
5
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
4
-
0
1
-
1
6
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
4
4
1
,
3
9
8
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
0
1
-
1
6
 

N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

149 
S
O
F
T
W
A
R
E
:
 

F
a
s
t
S
E
Q
 

for 
W
i
n
d
o
w
s
 

V
e
r
s
i
o
n
 

4.0 
S
E
Q
 

I
D
 

N
O
 

1
4
1
 

L
E
N
G
T
H
:
 

16 
T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

H
o
m
o
 

S
a
p
i
e
n
 

§
-
1
0
-
7
6
0
-
0
8
5
-
1
4
1
 

LT TE TEEN 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

S
c
o
r
e
 

92; 
DB 

17; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

P
r
e
d
.
 

No. 
l
e
-
0
5
;
 

M
a
t
c
h
e
s
 

1S; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 

L
e
n
g
t
h
 

16; 

I
n
d
e
l
s
 

0; 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

    

R
E
S
U
L
T
 

7 

U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
5
6
 

S
e
q
u
e
n
c
e
 

56, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
7
7
5
4
8
1
A
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
4
0
2
5
8
6
8
7
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

A
P
P
L
I
C
A
N
T
:
 

A
P
P
L
I
C
A
N
T
:
 

A
P
P
L
I
C
A
N
T
:
 

S
c
o
t
t
 

A. 
P
i
t
a
r
i
,
 

G
i
o
v
a
n
n
i
 

M
a
r
i
o
 

P
a
r
k
,
 

J
a
s
o
n
 

S
c
h
u
l
z
,
 

S
t
e
p
h
a
n
i
e
 

A
P
P
L
I
C
A
N
T
:
 

W
o
l
f
e
,
 

H
e
n
r
y
 

R. 
A
P
P
L
I
C
A
N
T
:
 

L
u
b
b
e
,
 

W
i
l
h
e
l
m
 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

T
h
e
 

U
s
e
 

O
f
 

G
C
C
 

L
i
g
a
n
d
s
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
8
3
2
1
-
0
1
6
8
 

U
S
1
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
7
7
5
,
4
8
1
A
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
4
-
0
2
-
1
0
 

PRIOR 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

US 
6
0
/
4
4
6
,
7
3
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
0
2
-
1
0
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
 

I
D
 

N
O
S
:
 

56 

S
O
F
T
W
A
R
E
:
 

F
a
s
t
S
E
Q
 

for 
W
i
n
d
o
w
s
 

V
e
r
s
i
o
n
 

4.0 

I
n
d
e
l
s
 

0; 
G
a
p
s
 

A
n
d
 

M
e
t
h
o
d
s
 

For 
A
n
a
l
y
z
i
n
g
 

T
h
e
 

P
r
o
t
e
o
m
e
 

A
n
d
 

C
o
m
p
l
e
x
 u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

; 
SEQ 

ID 
NO 

56 
i 

LENGTH: 
112 

i 
T
Y
P
E
:
 

PRT 
i 

O
R
G
A
N
I
S
M
:
 

H
o
m
o
 

s
a
p
i
e
n
s
 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; S
c
o
r
e
 

92; 

M
i
s
m
a
t
c
h
e
s
 

0; 
Q
y
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
97 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

112 

    

R
E
S
U
L
T
 

8 
U
S
-
1
0
-
4
7
9
-
6
0
6
-
~
5
 

S
e
q
u
e
n
c
e
 

5, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
4
7
9
6
0
6
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
5
0
0
3
2
6
8
4
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

C
e
t
i
n
,
 

Y
a
l
c
i
n
 

A
P
P
L
I
C
A
N
T
:
 

S
a
v
a
s
,
 

Y
u
k
s
e
l
 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
3
1
0
0
1
9
2
a
a
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

D
E
1
0
1
2
7
1
1
9
.
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
0
6
-
0
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
6
-
0
5
 

N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

7 
S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

v
e
r
s
i
o
n
 

3.2 
S
E
Q
 

ID 
NO 

5 
L
E
N
G
T
H
:
 

112 
T
Y
P
E
:
 

PRT 
O
R
G
A
N
I
S
M
:
 

h
o
m
o
 

s
a
p
i
e
n
s
 

S
-
1
0
-
4
7
9
-
6
0
6
-
5
 

teen ne ha se tm de de ta sm sa ta a te te de te ee BD 

Q
u
e
r
y
 

M
a
t
c
h
 

9
6
.
8
%
;
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

9
3
.
8
%
;
 

M
a
t
c
h
e
s
 

15; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; S
c
o
r
e
 

92; 

M
i
s
m
a
t
c
h
e
s
 

oy 
1 

NDECELCVNVACTGCL 
16 

JE 
L
P
L
L
E
E
T
E
 

Db 
97 

N
D
D
C
E
L
C
V
N
V
A
C
T
G
C
L
 

112 

R
E
S
U
L
T
 

9 
0
U
S
-
1
0
-
7
7
5
-
4
8
1
A
-
5
5
 

; 
S
e
q
u
e
n
c
e
 

55, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
7
7
5
4
8
1
A
 

; 
P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
4
0
2
5
8
6
8
7
A
l
1
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

; 
A
P
P
L
I
C
A
N
T
:
 

W
a
l
d
m
a
n
,
 

S
c
o
t
t
 

A. 
; 

A
P
P
L
I
C
A
N
T
:
 

P
i
t
a
r
i
,
 

G
i
o
v
a
n
n
i
 

M
a
r
i
o
 

; 
A
P
P
L
I
C
A
N
T
:
 

P
a
r
k
,
 

J
a
s
o
n
 

; 
A
P
P
L
I
C
A
N
T
:
 

S
c
h
u
l
z
,
 

S
t
e
p
h
a
n
i
e
 

; 
A
P
P
L
I
C
A
N
T
:
 

W
o
l
f
e
,
 

H
e
n
r
y
 

R. 
; 

A
P
P
L
I
C
A
N
T
:
 

L
u
b
b
e
,
 

W
i
l
h
e
l
m
 

;- 
T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

T
h
e
 

U
s
e
 

O
f
 

G
C
C
 

L
i
g
a
n
d
s
 

; 
F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
8
3
2
1
-
0
1
6
8
 

U
S
1
 

; 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
7
7
S
5
,
4
8
1
A
 

; 
C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
4
-
0
2
-
1
0
 

; 
P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
 

6
0
/
4
4
6
,
7
3
0
 

; 
P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
0
2
-
1
0
 

; 
N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

56 
; 

S
O
F
T
W
A
R
E
:
 

F
a
s
t
S
E
Q
 

for 
W
i
n
d
o
w
s
 

V
e
r
s
i
o
n
 

4.0 

; 
S
E
Q
 

ID 
NO 

55 
; 

L
E
N
G
T
H
:
 

106 
: 

T
Y
P
E
:
 

PRT 
i 

O
R
G
A
N
I
S
M
:
 

R
a
t
t
u
s
 

n
o
r
v
e
g
i
c
u
s
 

U
8
-
1
0
-
7
7
5
-
4
8
1
A
-
5
5
 

  

DB 
16; 

P
r
e
d
.
 

No. 
5
.
9
e
-
0
5
;
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 

C 
l
i
g
a
n
d
,
 

t
r
e
a
t
m
e
n
t
 

of 
r
e
s
p
i
r
a
t
o
r
y
 

a
i
r
w
a
y
 

p
r
o
b
l
e
m
s
 

D
B
 

1
7
;
 

P
r
e
d
.
 

No. 
5
.
9
%
e
-
0
5
;
 0; 0; 

L
e
n
g
t
h
 

112; 

I
n
d
e
l
s
 

L
e
n
g
t
h
 

1
1
2
;
 

I
n
d
e
l
s
 

0; 

0; 

P
a
g
e
 

3 

G
a
p
s
 

G
a
p
s
 

0; 

a
d
m
i
n
i
s
t
e
r
e
d
 

v
i
a
 

the 
a
i
r
w
a
y
s
,
 

0; 

f
o
r
 
t
h

Pg.230



T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

P
a
g
e
 
4
 

Q
u
e
r
y
 
M
a
t
c
h
 

8
8
.
4
%
;
 

B
e
e
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

9
2
.
9
%
;
 
S
c
o
r
e
 
8
4
;
 
D
B
 
1
6
;
 
L
e
n
g
t
h
 
1
0
6
;
 

P
r
e
d
.
 
N
o
.
 
0
.
0
0
0
6
6
;
 

M
a
t
c
h
e
s
 

1
3
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

1
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Q
y
 

2
 
D
E
C
E
L
C
V
N
V
A
C
T
G
C
 
1
5
 

I
I

I
I

I
I:

I
I

I
I

I
I

I 
D
b
 

9
3
 
D
E
C
E
L
C
I
N
V
A
C
T
G
C
 
1
0
6
 

R
E
S
U
L
T
 
1
0
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
1
 

;
 
S
e
q
u
e
n
c
e
 
2
1
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
1
0
1
0
7
8
1
4
 

;
 
P
u
b
l
i
c
a
t
i
o
n
 
N
o
.
 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

;
 
G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
S
H
A
I
L
U
B
H
A
I
,
 
K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 
N
I
K
I
F
O
R
O
V
I
C
H
,
 
G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 
J
A
C
O
B
,
 
G
A
R
Y
 
S
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
G
U
A
N
Y
L
A
T
E
 
C
Y
C
L
A
S
E
 
R
E
C
E
P
T
O
R
 
A
G
O
N
I
S
T
S
 
F
O
R
 
T
H
E
 
T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
O
F
 
T
I
S
S
U
E
 
I
N
F
L
A
M
M
A
T
I
O
N
 
A
N
D
 
C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
1
0
7
,
8
1
4
 

C
U
R
R
E
N
T
 
P
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
2
-
0
3
-
2
8
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
2
3
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
l
n
 
V
e
r
.
 
2
.
1
 

;
 S
E
Q
 
I
D
 
N
O
 
2
1
 

L
E
N
G
T
H
:
 
1
4
 

T
Y
P
E
:
 
P
R
T
 

O
R
G
A
N
I
S
M
:
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
 

F
E
A
T
U
R
E
:
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
:
 
S
y
n
t
h
e
t
i
c
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
:
 
(
2
)
.
.
(
1
0
)
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

L
O
C
A
T
I
O
N
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U
s
i
n
g
 

the 
S
a
m
e
 

N
U
M
B
E
R
 

O
F
 
S
E
Q
U
E
N
C
E
S
:
 

56 

C
O
R
R
E
S
P
O
N
D
E
N
C
E
 

A
D
D
R
E
S
S
:
 

A
D
D
R
E
S
S
E
E
:
 

W
o
o
d
c
o
c
k
 

W
a
s
h
b
u
r
n
 

K
u
r
t
z
 

M
a
c
k
i
e
w
i
c
z
 

& 
No. 

U
S
2
0
0
4
0
0
2
9
1
8
2
A
l
r
i
s
 

S
T
R
E
E
T
:
 

O
n
e
 

L
i
b
e
r
t
y
 

P
l
a
c
e
,
 

4
6
t
h
 

F
l
o
o
r
 

C
I
T
Y
:
 

P
h
i
l
a
d
e
l
p
h
i
a
 

S
T
A
T
E
:
 

P
e
n
n
s
y
l
v
a
n
i
a
 

C
O
U
N
T
R
Y
:
 

U
S
A
 

ZIP: 
1
9
1
0
3
 

C
O
M
P
U
T
E
R
 

R
E
A
D
A
B
L
E
 

F
O
R
M
:
 

M
E
D
I
U
M
 

T
Y
P
E
:
 

F
l
o
p
p
y
 

d
i
s
k
 

C
O
M
P
U
T
E
R
:
 

IBM 
PC 

c
o
m
p
a
t
i
b
l
e
 

O
P
E
R
A
T
I
N
G
 

S
Y
S
T
E
M
:
 

W
i
n
d
o
w
s
 

S
O
F
T
W
A
R
E
:
 

W
o
r
d
P
e
r
f
e
c
t
 

6.1 
C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
6
2
1
,
6
8
4
 

F
I
L
I
N
G
 

D
A
T
E
:
 

1
7
-
J
u
l
-
2
0
0
3
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N
:
 

435 
P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

D
A
T
A
:
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
0
8
/
5
8
3
,
4
4
7
A
 

  u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

F
I
L
I
N
G
 

D
A
T
E
:
 

0
5
-
J
A
N
-
1
9
9
6
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
 

0
8
/
1
4
1
,
8
9
2
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
6
-
O
C
T
-
1
9
9
3
 

A
T
T
O
R
N
E
Y
/
A
G
E
N
T
 

I
N
F
O
R
M
A
T
I
O
N
:
 

N
A
M
E
:
 

D
e
L
u
c
a
,
 

M
a
r
k
 

R
E
G
I
S
T
R
A
T
I
O
N
 

N
U
M
B
E
R
:
 

3
3
,
2
2
9
 

R
E
F
E
R
E
N
C
E
/
D
O
C
K
E
T
 

N
U
M
B
E
R
:
 

T
J
U
-
1
7
0
2
 

. 

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
 

I
N
F
O
R
M
A
T
I
O
N
:
 

T
E
L
E
P
H
O
N
E
:
 

2
1
5
-
5
6
8
-
3
1
0
0
 

T
E
L
E
F
A
X
:
 

2
1
5
-
5
6
8
-
3
4
3
9
 

I
N
F
O
R
M
A
T
I
O
N
 

FOR 
S
E
Q
 

ID 
NO: 

S55: 
S
E
Q
U
E
N
C
E
 

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
:
 

L
E
N
G
T
H
:
 

15 
a
m
i
n
o
 

a
c
i
d
s
 

T
Y
P
E
:
 

a
m
i
n
o
 

a
c
i
d
 

T
O
P
O
L
O
G
Y
:
 

l
i
n
e
a
r
 

M
O
L
E
C
U
L
E
 

T
Y
P
E
:
 

p
e
p
t
i
d
e
 

S
E
Q
U
E
N
C
E
 

D
E
S
C
R
I
P
T
I
O
N
:
 

S
E
Q
 

I
D
 

N
O
:
 

5
5
:
 

U
S
-
1
0
-
6
2
1
-
6
8
4
-
5
5
 

8
1
.
1
%
;
 

S
c
o
r
e
 

77; 
DB 

15; 
L
e
n
g
t
h
 

15; 
7
8
.
6
%
;
 

P
r
e
d
.
 

No. 
0
.
0
0
0
9
8
;
 

3; 
M
i
s
m
a
t
c
h
e
s
 

0; 
1
I
n
d
e
l
s
 

0; 

Q
u
e
r
y
 

M
a
t
c
h
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

M
a
t
c
h
e
s
 

11; 
C
o
n
s
e
r
v
a
t
i
v
e
 

Qy 
2 

D
E
C
E
L
C
V
N
V
A
C
T
G
C
 

15 

Db 
2 

E
D
C
E
L
C
I
N
V
A
C
T
G
C
 

15 

  

R
E
S
U
L
T
 

12 

U
S
-
1
0
-
5
0
5
-
2
3
9
-
1
5
 

S
e
q
u
e
n
c
e
 

15, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
5
0
5
2
3
9
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
5
0
1
7
1
0
1
4
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

T
A
R
A
S
O
V
A
,
 

N
a
d
y
a
 

I 

A
P
P
L
I
C
A
N
T
:
 

M
I
C
H
E
J
D
A
,
 

C
h
r
i
s
t
o
p
h
e
r
 

J 
A
P
P
L
I
C
A
N
T
:
 

D
Y
B
A
,
 

M
a
r
c
i
n
 

A
P
P
L
I
C
A
N
T
:
 

C
O
H
R
A
N
,
 

C
a
r
o
l
y
n
 

T
I
T
L
E
 

O
F
 

I
N
V
E
N
T
I
O
N
:
 

C
O
M
P
O
S
I
T
I
O
N
S
 

A
N
D
 

M
E
T
H
O
D
S
 

O
F
 

U
S
E
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

2
2
9
6
9
4
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
5
0
5
,
2
3
9
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
4
-
0
8
-
1
9
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

P
C
T
/
U
S
0
3
/
0
6
3
4
4
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
0
2
-
2
7
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
3
6
0
,
5
4
3
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
2
-
2
7
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

6
0
/
3
7
0
,
1
8
9
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
4
-
0
5
 

N
U
M
B
E
R
 

O
F
 

S
E
Q
 

I
D
 

N
O
S
:
 

28 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

v
e
r
s
i
o
n
 

3.2 
SEQ 

ID 
NO 

15 
LENGTH: 

14 
TYPE: 

PRT 
O
R
G
A
N
I
S
M
:
 

A
r
t
i
f
i
c
i
a
l
 

S
e
q
u
e
n
c
e
 

F
E
A
T
U
R
E
:
 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

S
y
n
t
h
e
t
i
c
 

-
1
0
-
5
0
5
-
2
3
9
-
1
5
 

tn tn eh sa a ha ta te a te be ba ta a ta ba ta te de a a te te te ie DD) 

Q
u
e
r
y
 

M
a
t
c
h
 

7
4
.
7
%
;
 

S
c
o
r
e
 

71; 
DB 

18; 
L
e
n
g
t
h
 

14; 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

8
1
.
2
%
;
 

P
r
e
d
.
 

No. 
0
.
0
0
5
8
;
 

M
a
t
c
h
e
s
 

13; 
C
o
n
s
e
r
v
a
t
i
v
e
 

1; 
M
i
s
m
a
t
c
h
e
s
 

0; 
I
n
d
e
l
s
 

2; 

Qy 
1 

N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 

N
D
D
C
E
L
C
-
-
V
A
C
T
G
C
L
 

14 

R
E
S
U
L
T
 

13 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
3
 

; 
S
e
q
u
e
n
c
e
 

3, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
4
7
9
6
0
6
 

; 
P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
5
0
0
3
2
6
8
4
A
1
 

; 
G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

; 
A
P
P
L
I
C
A
N
T
:
 

C
e
t
i
n
,
 

Y
a
l
c
i
n
 

P
a
g
e
 

4 

G
a
p
s
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

C
O
N
J
U
G
A
T
E
S
 

OF 
L
I
G
A
N
D
,
 

L
I
N
K
E
R
 

A
N
D
 

C
Y
T
O
T
O
X
I
C
 

A
G
E
N
T
 

A
N
D
 

R
E
L
A
T
E
D
 

1
;

Pg.231



/
 
T
h
u
 
S
e
p
 
1
 
1
1
:
2
5
:
1
9
 
2
0
0
5
 

u
a
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

P
a
g
e
 
5
 

A
P
P
L
I
C
A
N
T
:
 
S
a
v
a
s
,
 
Y
u
k
s
e
l
 

;
 
N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
2
3
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 
C
 
l
i
g
a
n
d
,
 
a
d
m
i
n
i
s
t
e
r
e
d
 
v
i
a
 
t
h
e
 
a
i
r
w
a
y
s
,
 
f
o
r
 
t
h
 

;
 
S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
i
n
 
V
e
r
.
 
2
.
1
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 

t
r
e
a
t
m
e
n
t
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
a
i
r
w
a
y
 
p
r
o
b
l
e
m
s
 

;
 
S
E
Q
 
I
D
 
N
O
 
2
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
0
3
1
0
0
1
9
2
a
a
 

;
 

L
E
N
G
T
H
:
 
1
6
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
4
7
9
,
6
0
6
 

;
 

T
Y
P
E
:
 
P
R
T
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
3
-
1
2
-
0
4
 

;
 

O
R
G
A
N
I
S
M
:
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
D
E
1
0
1
2
7
1
1
9
.
0
 

;
 

F
E
A
T
U
R
E
:
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
0
5
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
A
r
t
i
f
i
c
i
a
l
 
S
e
q
u
e
n
c
e
:
 
S
y
n
t
h
e
t
i
c
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
g
u
a
n
y
l
a
t
e
 
c
y
c
l
a
s
e
 
r
e
c
e
p
t
o
r
 
a
g
o
n
i
s
t
 
p
e
p
t
i
d
e
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
2
-
0
6
-
0
5
 

;
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
7
 

;
 

L
O
C
A
T
I
O
N
:
 
(
4
)
.
.
(
1
2
)
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
l
n
 
v
e
r
s
i
o
n
 
3
.
2
 

;
 

N
A
M
E
/
K
E
Y
:
 
D
I
S
U
L
F
I
D
 

;
 
S
E
Q
 
I
D
 
N
O
 
3
 

;
 

L
O
C
A
T
I
O
N
:
 
(
7
)
.
.
(
1
5
)
 

L
E
N
G
T
H
:
 
1
5
 

;
 

N
A
M
E
/
K
E
Y
:
 
M
O
D
_
R
E
S
 

T
Y
P
E
:
 
P
R
T
 

;
 

L
O
C
A
T
I
O
N
:
 
(
2
)
 

O
R
G
A
N
I
S
M
:
 
o
p
p
o
s
s
u
m
 
(
l
y
m
p
h
o
i
d
 
t
i
s
s
u
e
)
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
A
s
p
 
o
r
 
G
l
u
 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
3
 

;
 

N
A
M
E
/
K
E
Y
:
 
M
O
D
_
R
E
S
 

L
O
C
A
T
I
O
N
:
 
(
3
)
 

L
e
n
g
t
h
 
1
5
;
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
A
s
p
 
o
r
 
G
l
u
 

;
 

N
A
M
E
/
K
E
Y
:
 
M
O
D
_
R
E
S
 

Q
u
e
r
y
 
M
a
t
c
h
 

7
1
.
6
%
;
 
S
c
o
r
e
 
6
8
;
 
D
B
 
1
7
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

7
6
.
9
%
;
 
P
r
e
d
.
 
N
o
.
 
0
.
0
1
6
;
 

M
a
t
c
h
e
s
 

1
0
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

3
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

;
 

L
O
C
A
T
I
O
N
:
 
(
1
0
)
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
V
a
l
 
o
r
 
P
r
o
 

;
 

N
A
M
E
/
K
E
Y
:
 
M
O
D
 
R
E
S
 

;
 

L
O
C
A
T
I
O
N
:
 
(
1
1
7
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
A
l
a
 
o
r
 
A
i
b
 

;
 

. N
A
M
E
/
K
E
Y
:
 
M
O
D
 
R
E
S
 

L
O
C
A
T
I
O
N
:
 
(
1
4
7
 

;
 

O
T
H
E
R
 
I
N
F
O
R
M
A
T
I
O
N
:
 
G
l
y
 
o
r
 
A
l
a
 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
6
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
 

;
 
S
e
q
u
e
n
c
e
 
6
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
1
0
4
7
9
6
0
6
 

;
 
P
u
b
l
i
c
a
t
i
o
n
 
N
o
.
 
U
S
2
0
0
5
0
0
3
2
6
8
4
A
1
 

Q
u
e
r
y
 
M
a
t
c
h
 

6
9
.
5
%
;
 
S
c
o
r
e
 
6
6
;
 
D
B
 
1
4
;
 
L
e
n
g
t
h
 
1
6
;
 

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

6
8
.
8
%
;
 
P
r
e
d
.
 
N
o
.
 
0
.
0
3
1
;
 

A
P
P
L
I
C
A
N
T
:
 
C
e
t
i
n
,
 
Y
a
l
c
i
n
 

M
a
t
c
h
e
s
 

1
1
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

0
;
 
M
i
s
m
a
t
c
h
e
s
 

5
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

A
P
P
L
I
C
A
N
T
:
 
S
a
v
a
s
,
 
Y
u
k
s
e
l
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 
C
 
l
i
g
a
n
d
,
 
a
d
m
i
n
i
s
t
e
r
e
d
 
v
i
a
 
t
h
e
 
a
i
r
w
a
y
s
,
 
f
o
r
 
t
h
 

Q
y
 

1
 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 
1
6
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
t
r
e
a
t
m
e
n
t
 
o
f
 
r
e
s
p
i
r
a
t
o
r
y
 
a
i
r
w
a
y
 
p
r
o
b
l
e
m
s
 

I 
I 

t
I

l
l 

I
I 

I
I 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
0
3
1
0
0
1
9
2
a
a
 

D
b
 

1
 
N
X
X
C
E
L
C
V
N
X
X
C
T
X
C
L
 
1
6
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
D
E
1
0
1
2
7
1
1
9
.
0
 

S
e
a
r
c
h
 
c
o
m
p
l
e
t
e
d
:
 
A
u
g
u
s
t
 
2
6
,
 
2
0
0
5
,
 
1
9
:
1
7
:
4
9
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
1
-
0
6
-
0
5
 

J
o
b
 
t
i
m
e
 
:
 
1
6
3
 
s
e
c
s
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 
F
I
L
I
N
G
 
D
A
T
E
:
 
2
0
0
2
-
0
6
-
0
5
 

N
U
M
B
E
R
 
O
F
 
S
E
Q
 
I
D
 
N
O
S
:
 
7
 

S
O
F
T
W
A
R
E
:
 
P
a
t
e
n
t
l
n
 
v
e
r
s
i
o
n
 
3
.
2
 

;
 S
E
Q
 
I
D
 
N
O
 
6
 

L
E
N
G
T
H
:
 
1
0
9
 

T
Y
P
E
:
 
P
R
T
 

O
R
G
A
N
I
S
M
:
 
o
p
p
o
s
s
u
m
 

U
S
-
1
0
-
4
7
9
-
6
0
6
-
6
 

Q
y
 

2
 
D
E
C
E
L
C
V
N
V
A
C
T
G
 
1
4
 

:
I

I
I

I
I:

I
:

I
I

I
I 

D
b
 

2
 
E
E
C
E
L
C
I
N
M
A
C
T
G
 
1
4
 

R
E
S
U
L
T
 
1
4
 

Q
u
e
r
y
 
M
a
t
c
h
 

7
1
.
6
%
;
 
S
c
o
r
e
 
6
8
;
 
D
B
 
1
7
;
 
L
e
n
g
t
h
 
1
0
9
;
 

B
e
s
t
 
L
o
c
a
l
 
S
i
m
i
l
a
r
i
t
y
 

7
6
.
9
%
;
 
P
r
e
d
.
 
N
o
.
 
0
.
0
9
4
;
 

M
a
t
c
h
e
s
 

1
0
;
 
C
o
n
s
e
r
v
a
t
i
v
e
 

3
;
 
M
i
s
m
a
t
c
h
e
s
 

0
;
 
I
n
d
e
l
s
 

0
;
 
G
a
p
s
 

0
;
 

Qy 
2
 
D
E
C
E
L
C
V
N
V
A
C
T
G
 
1
4
 

;
I

I
I

I
I:

I:
I

I
I

I 
D
b
 

9
6
 
E
E
C
E
L
C
I
N
M
A
C
T
G
 
1
0
8
 

R
E
S
U
L
T
 
1
5
 

U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
 

;
 
S
e
q
u
e
n
c
e
 
2
,
 
A
p
p
l
i
c
a
t
i
o
n
 
U
S
/
1
0
1
0
7
8
1
4
 

;
 
P
u
b
l
i
c
a
t
i
o
n
 
N
o
.
 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

;
 
G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 
S
H
A
I
L
U
B
H
A
I
,
 
K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 
N
I
K
I
F
O
R
O
V
I
C
H
,
 
G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 
J
A
C
O
B
,
 
G
A
R
Y
 
S
.
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
G
U
A
N
Y
L
A
T
E
 
C
Y
C
L
A
S
E
 
R
E
C
E
P
T
O
R
 
A
G
O
N
I
S
T
S
 
F
O
R
 
T
H
E
 
T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 
O
F
 
I
N
V
E
N
T
I
O
N
:
 
O
F
 
T
I
S
S
U
E
 
I
N
F
L
A
M
M
A
T
I
O
N
 
A
N
D
 
C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 
R
E
F
E
R
E
N
C
E
:
 
8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 
A
P
P
L
I
C
A
T
I
O
N
 
N
U
M
B
E
R
:
 
U
S
/
1
0
/
1
0
7
,
8
1
4
 

C
U
R
R
E
N
T
 
F
I
L
I
N
G
 
D
A
T
E
:
 

2
0
0
2
-
0
3
-
2
8
 

i i ; i i i i i i H i i i U
S
-
1
0
-
4
7
9
-
6
0
6
-
3
 

Qy 
2 

D
E
C
E
L
C
V
N
V
A
C
T
G
 

14 

Db 
2 

E
E
C
E
L
C
I
N
M
A
C
T
G
 

14 

R
E
S
U
L
T
 

14 
U
S
-
1
0
-
4
7
9
-
6
0
6
-
6
 

TT TT 1 

Qy 
2 

D
E
C
E
L
C
V
N
V
A
C
T
G
 

14 

Db 
96 

E
E
C
E
L
C
I
N
M
A
C
T
G
 

108 

R
E
S
U
L
T
 

15 
U
S
-
1
0
-
1
0
7
-
8
1
4
-
2
 

S
-
1
0
-
4
7
9
-
6
0
6
-
6
 

/ 

Thu 
Sep 

1 
1
1
:
2
5
:
1
9
 

2
0
0
5
 

A
P
P
L
I
C
A
N
T
:
 

S
a
v
a
s
,
 

Y
u
k
s
e
l
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 

C 
l
i
g
a
n
d
,
 

a
d
m
i
n
i
s
t
e
r
e
d
 

v
i
a
 

the 
a
i
r
w
a
y
s
,
 

for 
ths 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

t
r
e
a
t
m
e
n
t
 

of 
r
e
s
p
i
r
a
t
o
r
y
 

a
i
r
w
a
y
 

p
r
o
b
l
e
m
s
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
3
1
0
0
1
9
2
a
a
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

D
E
1
0
1
2
7
1
1
9
.
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
0
6
-
0
5
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
6
-
0
5
 

N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

7 
S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

v
e
r
s
i
o
n
 

3.2 
S
E
Q
 

ID 
NO 

3 
L
E
N
G
T
H
:
 

15 
T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

o
p
p
o
s
s
u
m
 

(
l
y
m
p
h
o
i
d
 

t
i
s
s
u
e
)
 

Q
u
e
r
y
 

M
a
t
c
h
 

7
1
.
6
%
;
 

S
c
o
r
e
 

68; 
DB 

17; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

7
6
.
9
%
;
 

P
r
e
d
.
 

No. 
0
.
0
1
6
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

3; 
M
i
s
m
a
t
c
h
e
s
 

0; 

L
e
n
g
t
h
 

15; 

I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

S
e
q
u
e
n
c
e
 

6, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
4
7
9
6
0
6
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
5
0
0
3
2
6
8
4
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

C
e
t
i
n
,
 

Y
a
l
c
i
n
 

A
P
P
L
I
C
A
N
T
:
 

S
a
v
a
s
,
 

Y
u
k
s
e
l
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
u
a
n
y
l
a
t
e
-
c
y
c
l
a
s
e
 

C 
l
i
g
a
n
d
,
 

a
d
m
i
n
i
s
t
e
r
e
d
 

v
i
a
 

the 
a
i
r
w
a
y
s
,
 

for 
thd 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

t
r
e
a
t
m
e
n
t
 

of 
r
e
s
p
i
r
a
t
o
r
y
 

a
i
r
w
a
y
 

p
r
o
b
l
e
m
s
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

0
3
1
0
0
1
9
2
a
a
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
4
7
9
,
6
0
6
 

C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
3
-
1
2
-
0
4
 

P
R
I
O
R
 
A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

D
E
1
0
1
2
7
1
1
9
.
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
1
-
0
6
-
0
5
 

P
R
I
O
R
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

P
C
T
/
D
E
0
2
/
0
2
0
4
0
 

P
R
I
O
R
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
6
-
0
5
 

N
U
M
B
E
R
 

OF 
S
E
Q
 

ID 
N
O
S
:
 

7 
S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

v
e
r
s
i
o
n
 

3.2 
S
E
Q
 

I
D
 

N
O
 

6 

L
E
N
G
T
H
:
 

109 
T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

o
p
p
o
s
s
u
m
 

Q
u
e
r
y
 

M
a
t
c
h
 

7
1
.
6
%
;
 

B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

7
6
.
9
%
;
 

M
a
t
c
h
e
s
 

10; 
C
o
n
s
e
r
v
a
t
i
v
e
 

3; S
c
o
r
e
 

68; 
DB 

17; 
P
r
e
d
.
 

No. 
0
.
0
9
4
;
 

M
i
s
m
a
t
c
h
e
s
 

0; 

L
e
n
g
t
h
 

109; 

I
n
d
e
l
s
 

0; 
G
a
p
s
 

0; 

  

S
e
q
u
e
n
c
e
 

2, 
A
p
p
l
i
c
a
t
i
o
n
 

U
S
/
1
0
1
0
7
8
1
4
 

P
u
b
l
i
c
a
t
i
o
n
 

No. 
U
S
2
0
0
3
0
0
7
3
6
2
8
A
1
 

G
E
N
E
R
A
L
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
P
P
L
I
C
A
N
T
:
 

S
H
A
I
L
U
B
H
A
I
,
 

K
U
N
W
A
R
 

A
P
P
L
I
C
A
N
T
:
 

N
I
K
I
F
O
R
O
V
I
C
H
,
 

G
R
E
G
O
R
Y
 

A
P
P
L
I
C
A
N
T
:
 

J
A
C
O
B
,
 

G
A
R
Y
 

S. 
TITLE 

OF 
I
N
V
E
N
T
I
O
N
:
 

G
U
A
N
Y
L
A
T
E
 

C
Y
C
L
A
S
E
 

R
E
C
E
P
T
O
R
 

A
G
O
N
I
S
T
S
 

FOR 
THE 

T
R
E
A
T
M
E
N
T
 

T
I
T
L
E
 

OF 
I
N
V
E
N
T
I
O
N
:
 

OF 
T
I
S
S
U
E
 

I
N
F
L
A
M
M
A
T
I
O
N
 

A
N
D
 
C
A
R
C
I
N
O
G
E
N
E
S
I
S
 

F
I
L
E
 

R
E
F
E
R
E
N
C
E
:
 

8
1
3
6
1
/
2
8
4
9
4
3
/
M
A
S
 

C
U
R
R
E
N
T
 

A
P
P
L
I
C
A
T
I
O
N
 

N
U
M
B
E
R
:
 

U
S
/
1
0
/
1
0
7
,
8
1
4
 

  
C
U
R
R
E
N
T
 

F
I
L
I
N
G
 

D
A
T
E
:
 

2
0
0
2
-
0
3
-
2
8
 

u
s
-
1
0
-
1
0
7
-
8
1
4
-
2
0
.
r
a
p
b
 

; 
N
U
M
B
E
R
 

OF 
SEQ 

ID 
NOS: 

23 
; 

S
O
F
T
W
A
R
E
:
 

P
a
t
e
n
t
I
n
 

V
e
r
.
 

2.1 
; 

S
E
Q
 

I
D
 

N
O
 

2 

L
E
N
G
T
H
:
 

16 

T
Y
P
E
:
 

P
R
T
 

O
R
G
A
N
I
S
M
:
 

A
r
t
i
f
i
c
i
a
l
 

S
e
q
u
e
n
c
e
 

F
E
A
T
U
R
E
:
 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

D
e
s
c
r
i
p
t
i
o
n
 

of 
A
r
t
i
f
i
c
i
a
l
 

S
e
q
u
e
n
c
e
:
 

S
y
n
t
h
e
t
i
c
 

i i i : 
O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

g
u
a
n
y
l
a
t
e
 

c
y
c
l
a
s
e
 

r
e
c
e
p
t
o
r
 

a
g
o
n
i
s
t
 

p
e
p
t
i
d
e
 

; 
N
A
M
E
/
K
E
Y
:
 

D
I
S
U
L
F
I
D
 

; 
L
O
C
A
T
I
O
N
:
 

(4)..(12) 
H 

N
A
M
E
/
K
E
Y
:
 

D
I
S
U
L
F
I
D
 

; 
L
O
C
A
T
I
O
N
:
 

(
7
)
.
.
(
1
5
)
 

i 
N
A
M
E
/
K
E
Y
:
 

M
O
D
_
R
E
S
 

; 
L
O
C
A
T
I
O
N
:
 

(2) 

i 
O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
s
p
 

o
r
 

G
l
u
 

; 
 NAME/KEY: 

MOD_RES 
; 

L
O
C
A
T
I
O
N
:
 

(3) 
i 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
s
p
 

or 
G
l
u
 

; 
N
A
M
E
/
K
E
Y
:
 

M
O
D
_
R
E
S
 

; 
L
O
C
A
T
I
O
N
:
 

(10) 
; 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

V
a
l
 

o
r
 

P
r
o
 

; 
N
A
M
E
/
K
E
Y
:
 

M
O
D
 

R
E
S
 

; 
LOCATION: 

(11) 
H 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

A
l
a
 

or 
A
i
b
 

; 
.
N
A
M
E
/
K
E
Y
:
 

M
O
D
 

R
E
S
 

; 
LOCATION: 

(14) 
; 

O
T
H
E
R
 

I
N
F
O
R
M
A
T
I
O
N
:
 

G
l
y
 

o
r
 

A
l
a
 

U
8
-
1
0
-
1
0
7
-
8
1
4
-
2
 

S
c
o
r
e
 

66; 
DB 

14; 
P
r
e
d
.
 

No. 
0
.
0
3
1
;
 

0; 
M
i
s
m
a
t
c
h
e
s
 

5; 

Q
u
e
r
y
 

M
a
t
c
h
 

6
9
.
5
%
;
 

L
e
n
g
t
h
 

16; 
B
e
s
t
 

L
o
c
a
l
 

S
i
m
i
l
a
r
i
t
y
 

6
8
.
8
%
;
 

M
a
t
c
h
e
s
 

11; 
C
o
n
s
e
r
v
a
t
i
v
e
 

I
n
d
e
l
s
 

0; 

Q
y
 

1 
N
D
E
C
E
L
C
V
N
V
A
C
T
G
C
L
 

16 

Db 
1 
N
X
X
C
E
L
C
V
N
X
X
C
T
X
C
L
 

16 

S
e
a
r
c
h
 

c
o
m
p
l
e
t
e
d
:
 

A
u
g
u
s
t
 

26, 
2005S, 

1
9
:
1
7
:
4
9
 

J
o
b
 

t
i
m
e
 

: 
163 

s
e
c
s
 

P
a
g
e
 

5
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