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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 March29, 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

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

inflammatory disorders such as ulcerative colitis and asthma.

Backgroundof the Invention

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

 
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 GItract (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

MSNExhibit 1004 - Page 4 of 444
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toward the lumen to which they are extruded. As they migrate, the cells lose their capacity

to divide and becomedifferentiated 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

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

balance betweenproliferation and apoptoticrates(8).

Therates 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

and dietary habits. In addition, an enhancedproliferation rate is frequently associated with a

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

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.

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

may constitute a treatment of colon cancer. However, the mechanism by whichthis 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 wasfirst described

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

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

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, whichis distinct from GC-C.

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

MSN Exhibit 1004 - Page 5 of 444
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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

administration ofuroguanylin 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

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

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.

Oneofthe clinical manifestations of reduced CFTRactivity 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

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

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

(39). Enhancementofintracellular 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.

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.

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

3 MSNExhibit 1004 - Page 6 of 444
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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 enhancedintracellular levels of cGMP.Intracellular

levels of cGMPcan 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

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 ofeither 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 aminoacids 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

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

include any significant improvementin 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,

4 MSNExhibit 1004 - Page 7 of 444
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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

receptor agonist in devising a treatment regimentailoredto 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 cancerofepithelial 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 methodsoftreating primary cancers, other than primary colon

cancer, by administering an effective dosage of a peptide selected from the groupconsisting
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 accordingto the invention. In a preferred embodiment, the

targeted receptor is found oncells of gastrointestinal (GI) cancers and on metastasizedcells

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 ofaction,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 administeredeither alone or together with one or more inhibitors of

cGMP dependent phosphodiesterase. Examples of cGMP dependent phosphodiesterase
MSNExhibit 1004 - Page 8 of 444
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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 Gl 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 and3, 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 inventionis directed to a method of treating an
inflammatory disorder in a mammalian gastrointestinal tract. The inflammatory disorder
maybeclassified 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 broadersense, the invention includes methods of inducing apoptosis in a patient
by administering an effective amountof 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 mostpreferred peptide for use in the methods described aboveis the peptide
defined by SEQ ID NO:20. The sequenceis as follows (see also Table 3):

Asn! Asp” Gl’ Cys* Glu’ Leu® Cys’ Val® Asn? Val'° Ala!! Cys” Thr? Gly* CysLeu!®
* #% * 2k

MSNExhibit 1004 - Page 9 of 444
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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 cGMPproduction dueto 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 (pH6to 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

ug and about 10 mg per kilogram body weight, preferably between about 10 1g to 5 mg of

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

methodsthat are routine in the art and will be based uponthe 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 betweencellular proliferation and

apoptosis and that a reduction in cGMPlevels, 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 cCPLA2, 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

7 MSN Exhibit 1004 - Page 10 of 444
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may be used as a means oftreating 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).

5 | Without intending to be bound by any theory, it is envisioned that ion transport
across the plasma membrane mayproveto 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

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 ofa 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 methodsof 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.

MSNExhibit 1004 - Page 11 of 444
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The cGMP-dependent mechanism that regulates the balance between cellular

proliferation and apoptosis in metastatic tumorcells may serve as a mechanism fortargeting

and treating metastatic tumors. The liver is the most commonsite 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.

Asused 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 includesall 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

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

MSNExhibit 1004 - Page 12 of 444
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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 usedto 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-
Bot 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'?-Thr'?-Gly'*-Cys'*-Leu’® (UG, SEQ ID NO:1); human guanylin, bicyclo [4,12;

7,15|Pro'-Gly?-Thr’-Cys*-Glu’-lle*-Cys’-Ala®-Tyr?-Ala!°-Ala"!-Cys!*-Thr'3-Gly"*-Cys!5

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

a Asn’-Ser’-Ser’-Asn*-Tyr’-Cys°-Cys’-Glu®-Lew’-Cys!?-Cys!"-Asn!?-Pro?-Ala!*-Cys!5-

Thr'®-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

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 Pro’? in ST. The @ angle in Pro! was allowed to

MSNExhibit 1004 - Page 13 of 444
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vary. Aliphatic and aromatic hydrogens were generally included in united atomic centers of

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

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

5.ofthe 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 correspondedto the sequences of GU, UG and ST.Atthis 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 mapofE, F, C, D, A and A *

10 types (accordingto the notation in (33)) for the Ala residue; of E*, F*, C* D* A,E, FE. CD

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 1 for the D-Cys residue.
 
15

: Totally, as many as ca. 180,000 conformations for each of the cyclic moieties were
considered. Then, the conformerssatisfying the E - Emin < AE = 15 kcal/molcriterion 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
 

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 < AE = 20 kcal/mol criterion for the ST model

25 fragment and in 6,965 conformations satisfying the samecriterion 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 %1 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

MSNExhibit 1004 - Page 14 of 444
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kcal/mol/residue (30). Subsequentelongation 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 ofAE = 16 kcal/mol.

5 Geometrical comparison of conformers was performedin 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:

10 mms = (1/N) ENj=y [(xAj- xBj)2 + (yAj - yBy2 + (zAj - 2B;)271/2,

where N is the numberof 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
conformationsof 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 IUYA

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

 
20 Table 1. The values of dihedral angles (in degrees) for peptide backbonein the “template”

conformation of UG

Conformer’s #

Residue Angle 1 3 9 22 25 27
Cys y -37 -41 -40 -55 -38 -54

Glu? 6 -71 -67 -72 -69 -68 -70
y -50 -47 -48 -33 -43 -22

Leu® 6 -86 -86 -85 -81 -88 -91
W 163 165 160 153 160 156

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

Val’ o -120 -114 -126 -124 -125 -128
y ~65 ~57 -62 ~55 -60 -64

Asn® b -83 -95 -82 -88 -89 -82
y 119 113 134 118 111 116

12|MSN Exhibit 1004 - Page 15 of 444
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Val'® o -84 -82 -97 -90 -82 -82
y -2) -13 ~16 ~4 -15 ~16

Ala!’ b -79 -86 -87 -89 -85 -80
y ~32 -21 -35 -35 -18 -27

Cys? b -86 -92 -78 -79 -95 -90
y -52 -53 ~55 -57 -53 ~54

Thr’? 6 ~129 -121 -127 -119 -118 -130
y 111 153 141 155 141 119

Gly" 6 -64 -78 -78 -80 -78 -68
w 83 64 68 62 67 78

Cys! o -139 -160 -150 -156 -78 -131

The dihedral angles » and w, 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 aminoacids.

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 Ws Le. +; --; ++; and +,-. The last combination is

10_sterically forbidden for the L-amino acids, as Ala. Therefore, substitution of Gly" for Ala'4
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 Ala!! in Table 1. Therefore, one more

15 desirable substitution is Aib''. In Pro, the valueis fixed at -75°; this residueis 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 w values; Asn’ 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., 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
13. MSN Exhibit 1004 - Page 16 of 444
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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 groupsof 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

between CB atoms of correspondingresidues) 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 to 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), [Glu’]-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 moleculesfarther than the corresponding B-carboxyls of the Aspresidues.

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

30. 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?).

MSNExhibit 1004 - Page 17 of 444
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5

10

 
25

30

35

Compounds capable of adopting low-energy conformations described in Table 1 are

listed in Table 2. All compoundsare [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!*-Thr3-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""-Vyy"-Cys!*-Thr?-Zzz!4-Cys)°-
Leu’®

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

with the exception that Aaa and Bbbare 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:

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 (8,8-dimethyleysteines, Pen) substituted for
cysteines:

Common sequence (SEQ ID NO:4):

Asn'-Aaa’-Bbb*-Kkk*-Glu’-Leu°-L-Val®-Asn’-Xxx°-Yyy!'"-Mmm”-Thr?-Zzz4-
Nnn**-Leu!®

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

where Xxx = Val, Pro; Yyy = Ala, Aib; Zzz = Gly, Ala MSNExhibit 1004 - Page 18 of 444
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and Kkk, Ll], 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):

Asn'-Aaa’-Bbb*-Kkk*-Glu’-Leu®-L’-Val®-Asn?-Xxx"”-Yyy"-Mmm?-Thr?-Zzz'4-
Nnn!*-Leu!®

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 iseither Asp or Glu;

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

Lil is either Cys or Pen;

Nnn is either Cys or Pen;

or:

Lil is Dpr and Nnn is either Asp or Glu;

LI] 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 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 ofpeptide conformation and energy calculations.

In addition, peptides, varying in length from 13 to 16 amino acids, shown in Table3,

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.

MSNExhibit 1004 - Page 19 of 444
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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—XI Asp Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9

. SEQ IDNO: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 SEQ IDNO:12—-X1 Glu Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys X9

SEQ IDNO:13 XI Asp Asp Cys X2 X3 Cys X4 Gin X5 X6 Cys X7 X8 Cys X9

SEQIDNO:14=-X1 Glu Glu Cys X2 X3 Cys X4 Gin 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

SEQ IDNO: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
12 3 4 5 6 7 8 9 10 11 12 13 14 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
35

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

X1 to X9 can be any aminoacid. 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 requirementfor

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

MSNExhibit 1004 - Page 20 of 444
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using methods well known in theart (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,

5 proteins or other compoundsthat specifically prevent the degradation of cGMP. Inhibitory
compoundsinclude suldinac sulfone, zaprinast, motapizone and other compoundsthat 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.

10

The selection of carriers (¢.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% wiv

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

improvementin morbidity or mortality (e.g., lengthening ofthe 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 numberorseverity of symptoms, or a combination thereof. The effect may be shown
in a controlled study using one or morestatistically significantcriteria.

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,
18 MSNExhibit 1004 - Page 21 of 444
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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, squamouscell, transitional cell, Walker), leukemia (e.g., B-cell, T-cell, HTLV,

acute or chronic lymphocytic, mast cell, myeloid), histiocytoma, histiocytosis, Hodgkin
disease, non-Hodgkin lymphoma, plasmacytoma, reticuloendotheliosis, adenoma, adeno-

carcinoma, adenofibroma, adenolymphoma, ameloblastoma, angiokeratoma, angiolymphoid

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,
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, thecacell 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

19 MSNExhibit 1004 - Page 22 of 444
MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 23 of 444
MSN v. Bausch - IPR2023-00016

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 ofthe

subject in need of treatment. It is contemplated that a daily dosagewill typically be between

about 10 yg and about 2 mg (e.g., about 100 pg 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 thelike.

The subject mammal may be any animal or human patient. Thus, both veterinary and
10 medical treatments are envisioned according to the invention.

Theinvention will be further described by the following non-limiting example.

EXAMPLE

Materials and Methods

Cell Culture: Human T84 colon carcinomacells 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%.

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 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
7.4) 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

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

cGMPusing an ELISA kit (Caymen Chemical, Ann Arbor, MI).

MSNExhibit 1004 - Page 23 of 444
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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 enhancementof intracellular cGMP ofall 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 componentofthe [7,15]

disulfide linkage, and that the Asn residue at position 9 cannot be changed to a Gin.

Table 4: Peptide agonists evaluated for biological activity in the T84 cell bioassay. 15 SEQ ID NO.* Compound Code cGMPLevel**
(pmol/well)

1 SP 301 205

20 6 SP 302 225

7 SP 303 195

20 SP 304 315
25

14 SP 306 0

4 SP 310 0

30 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.

35

** 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
wasstatistically significant with a p > 0.5.

40 To examineheatstability, 10 micromolar solutions ofpeptide 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,

MSNExhibit 1004 - Page 24 of 444
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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% oftheir

original values, whereasthe biological activity of SP304 remained unaltered. This indicates

that SP304 is more stable to heat denaturation compared to the other peptides tested. Based

> on energy calculations and 3D structure, we expected that the negatively charged carboxyl

group ofthe 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 Glu’ side chain presents more conformational possibilities

compared to the Asp’ side chain, this balance may beslightly changed in SP302 (double

substitution of Asp’s for Glu’s) compared to SP304 (single substitution of Asp’ for Glu’).

Indeed, biological activity of SP 304 is the best amongst the analogs evaluated.

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 enhancedintracellular production of cGMP at pH’s ranging from 5 to 7, SP304

showed the greatest enhancementin 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 expectedto be especially efficacious for colon cancer treatment.

Wealso 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

cGMPdependent phosphodiesterase with SP304 displayed a dramatic effect in enhancing

cGMP levels in these experiments. Synthetic peptide SP304 substantially increased the

cGMPlevel 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. MSNExhibit 1004 - Page 25 of 444
22 MSNv. Bausch - IPR2023-00016
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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 Claimedis:

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 ofeither 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 sequenceof any one of SEQ ID NO:2 - SEQ ID
NO:21.

5. A method fortreating 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 methodofclaim 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 memberselected from the

30 group consisting of the breast, colon, rectum, lung, ovary, pancreas, bladder,
prostate, kidneyortestis.

MSNExhibit 1004 - Page 28 of 444
MSNv. Bausch - IPR2023-00016
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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 methodof 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.

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.

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. coli 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.

25

15. The method of claim 12, wherein said patient is treated for an inflammatory disorder
of the gastrointestinaltract.

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.

MSNExhibit 1004 - Page 29 of 444
MSNv. Bausch - IPR2023-00016

26



MSN Exhibit 1004 - Page 30 of 444
MSN v. Bausch - IPR2023-00016

 

17.

5 18.

19.

10

20.

21.

25

30

—T.
’ *

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 compoundselected 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 compoundselected 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.

MSNExhibit 1004 - Page 30 of 444
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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.

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. coli ST peptide. 
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.

MSNExhibit 1004 - Page 31 of 444
MSNv. Bausch - IPR2023-00016
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10

15 

Abstract

A method oftreatment 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, 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.
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<110>

<120>

<130>

<140>
<141>

<160>

<170>

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

1

<210>
<211>
<212>

SEQUENCE LISTING

SHATLUBHAI, KUNWAR
NIKIFOROVICH, GREGORY
JACOB, GARY S.

GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT
OF TISSUE INFLAMMATION AND CARCINOGENESIS

81361/284943/MAS

23

PatentIn Ver. 2.1

1
16
PRT

Homo sapiens

DISULFID

(4).. (12)

DISULFID

(7) .. (15)

1

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu
5 10 15

2
16
PRT

Artificial Sequence<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide

DISULFID

(4).. (12)

DISULFID

(7).. (15)

MODRES
(2)

Asp or Glu

MOD_RES

Asp or Glu MSNExhibit 1004 - Page 33 of 444
MSNv. Bausch - IPR2023-00016
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MOD_RES
(10)
Val or Pro

MODRES
{11)
Ala or Aib

MOD_RES
(14)

Gly or Ala

2

Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu
51

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

10 15

3
16
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide

DISULFID

(4).. (12)

DISULFID

(7).. (15)

MODRES
(2)

Asp or Glu

MOD_RES
(3)

Asp or Glu

MOD_RES
(7)
Mpt

MOD_RES
(10)
Val or Pro

MOD_RES
(11)

Ala or Aib MSNExhibit 1004 - Page 34 of 444
MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 35 of 444
MSN v. Bausch - IPR2023-00016

<221> MOD_RES
<222> (14)
<223> Gly or Ala

<400> 3

Asn Xaa Kaa Cys Glu Leu Kaa Val Asn Xaa Xaa Cys Thr Xaa Cys Leu
1 5 10 15

<210> 4
<2Z211> 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> MODRES
<222> (2)
<223> Asp or Glu

<220>

<221> MODRES
<222> (3)

<223> Asp or Glu

<220>

<221> MODRES
<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> MSNExhibit 1004 - Page 35 of 444
<221> MOD_RES MSNv. Bausch - IPR2023-00016
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<222>
<223>

<220>
<221>
<222>
<223>

<400>

(14)
Gly or Ala

MOD_RES
(15)
Cys or Pen

4

Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa 4aa Leu
1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

5 10 15

5
16
PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide

DISULFID

(4)... (12)

DISULFID

(7)... (15)

MOD_RES
(2)

Asp or Glu

MOD_RES
(3)
Asp or Glu

MOD_RES
(4)

Dpr, Cys, Pen, Asp or Glu

MOD_RES
(7)

Dpr, Cys, Pen, Asp or Glu

MOD_RES
(10)
Val or Pro

MOD_RES
(11)
Ala or Aib

MSNExhibit 1004 - Page 36 of 444
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<223> Dpr, Cys, Pen, Asp or Giu

<220>

<221> MODRES
<222> (14)
<223> Gly or Alia

<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> MSNExhibit 1004 - Page 37 of 444
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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> MODRES
<222> (16)
<223> Any amino acid

<400> 7

Xaa Glu Asp Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Kaa
1 5 10 15

<Z10> 8
<211> 16
<212> PRT

22135 Artificial Sequence MSNExhibit 1004 - Page 38 of 444
MSNv. Bausch - IPR2023-00016
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<223> Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide

<220>
<221> DISULFID

<222> (4)..(12)

<220>
<221> DISULFID

<222> (7T)..(15)

<220>

<221> MOD_RES
<222> (1)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (5).. (6)
<223> Any amino acid

<220>

<221> MODRES
<222> (8)
<223> Any amino acid

<220>

<221> MOD RES
<222> (10)..(11)
<223> Any amino acid

 
S <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 Maa 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)

Seer DISULFID MSNExhibit 1004 - Page 39 of 444
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<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> MODRES
<222> (16)
<223> Any amino acid

<400> 9

Xaa Asp Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Kaa
1 5 10 15

<210> 10
<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) MSNExhibit 1004 - Page 40 of 444Any amino acid

<220> MSNv. Bausch - IPR2023-00016
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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> MODRES
<222> (13)..(14}
<223> Any amino acid

<220>

<221> MODRES
<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 MSNExhibit 1004 - Page 41 of 444
<220> MSNv. Bausch - IPR2023-00016
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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> PRE

<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> MODRES
<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> MODRES
<222> (13)..(14)
<223> Any amino acid

<220>

<221> MODRES
<222> (16)
<223> Any amino acid

<400> 12

Xaa Glu Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa
L 5 10 15

MSNExhibit 1004 - Page 42 of 444
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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> MODRES
<222> (1)
<223> Any amino acid

<220>

<221> MODRES
<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 Glin Xaa Xaa Cys Kaa 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

MSNExhibit 1004 - Page 43 of 444
11 MSNv. Bausch - IPR2023-00016
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<220>
<221> DISULFID

<222> (4)..(12)

<220>
<Z21> 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> MODRES
<222> (8)
<223> Any amino acid

 
<220>
<221> MOD RES

<222> (10)..(11)
<223> Any amino acid

<220>

<221> MODRES
<222> (13)..(14)

va Yeon <223> Any amino acid

<220>

<221> MOD_RES
<222> (16)
<223> Any amino acid

<400> 14

Xaa Glu Glu Cys Xaa Xaa Cys Xaa Gin 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)

£5215 MOD_RES MSNExhibit 1004 - Page 44 of 444
<22e> (1) MSNv.Bausch - IPR2023-00016

12



MSN Exhibit 1004 - Page 45 of 444
MSN v. Bausch - IPR2023-00016

<223> Any amino acid

<220>

<221> MODRES
<222> (5).. (6)
<223> Any amino acid

<220>

<221> MODRES
<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 Giu Cys Xaa Xaa Cys Xaa Gin Xaa Xaa Cys Xaa Xaa Cys Xaa
1 5 10 i5

<210> 16
<211> 16
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide

 
<220>
<221> DISULEFID

<222> (4).. (12)

<220> .
<221> DISULFID

<222> (7)..{15)

<220>

<221> MODRES
<222> (1)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (5)... (6)
<223> Any amino acid

<220>

<221> MODRES MSNExhibit 1004 - Page 45 of 444
<222> (8)
<223> Any amino acid MSN v. Bausch- IPR2023-00016
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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> PRY

<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> MODRES
<222> (3)..(4)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (6)

<223> Any amino acid

<220>

<221> MODRES
<222> (8)..(9)
<223> Any amino acid

<220> :

<221> MOD_RES
<222> (11)..(12)
<223> Any amino acid

<220>

<221> MOD_RES MSNExhibit 1004 - Page 46 of 444
SSo3 haw MSNv.Bausch - IPR2023-00016Any amino acid

<400> 17

14
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Glu Cys Xaa Xaa Cys Kaa 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> MODRES
<222> (3).. (4)
<223> Any amino acid

<220>

<221> MOD_RES
<222> (6)
<223> Any amino acid

<220>

<221> MODRES
<222> (8)..(9)
<223> Any amino acid

<220>

<221> MODRES
<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)

<221> DISULFID MSNExhibit 1004 - Page 47 of 444
<222> (0). « (TA) MSNv. Bausch - [PR2023-00016
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<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> MODRES
<222> (12)..(13)
<223> Any amino acid

<220>

<221> MODRES
<222> (15)
<223> Any amino acid

<400> 19

Xaa Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Kaa 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 Sequence
MSNExhibit 1004 - Page 48 of 444

MSNv. Bausch - IPR2023-00016
<220>
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<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 Vai 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)

<A00> 23

Asn Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr
1 5 10 15

MSNExhibit 1004 - Page 49 of 444
MSNv. Bausch - IPR2023-00016
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tS Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2001

CLAIMS AS FILED - PART| SMALL ENTITY OTHER THAN
TYPE C_) OR SMALL ENTITY

TOTAL CLAIMS De RATE RATE FEE
FOR

TOTAL CHARGEABLE CLAIMS|SHminus20-| L po
INDEPENDENT CLAIMS ‘ q P|
MULTIPLE DEPENDENT CLAIM PRESENT W

* If the difference tn column 1 is less than zero, enter “O” in column 2

Oo D
+ we) ©r

iOR TOTAL 2

CLAIMS AS AMENDED- PARTIl OTHER THAN

Column 1 SMALLENTITY OR SMALL ENTITY
HIGHEST

ADDI-
REMAINING NUMBER PRESENT

AFTER PREVIOUSLY EXTRA RATE [TIONAL RATE
AMENDMENT PAID FOR FEE

fotffsed fee|
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

x“ — @
nAMENDMENTA

elF®r

CLAIMS ADDI
REMAINING PRESENT -

AFTER PREVIOUSLY EXTRA RATE |JTIONAL RATE
AMENDMENT PAID FOR FEE

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM CJ

ADDI-

TIONAL

FEE

OR| X$18=AMENDMENTB
>Oo

Be
4 n m m

O D <@ir

CLAIMS

REMAINING PRESENT ADDI- ADDI-
AFTER PREVIOUSLY EXTRA RATE JTIONAL RATE|TIONAL

AMENDMENT PAID FOR FEEAMENDMENTC
OR|+280=

>Qo 9a nA mi m

7 mM m

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM a

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3 TOTAL
™ If the “Highest Number Previously Paid For’ IN THIS SPACE ts less than 20, enter "20."
“*lf the “Highest Number Previously Paid For” IN THIS SPACE Is fess 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

OR TOTALADDIT. FEE ADDIT. FEE

FORM PTO-875 (Rev 801) . a Patent ard Trademark Office. US DEPARTMENT OF COMMERCE
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AFTER

1st AMENDMENT|2nd AMENOMENT

oer|mo.|On|

  

   
  
 
 
 

  
   
  

 

  
  
  
  
 

  
  
  

 
  

  
  
 

  
  
  
  
  
   

  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  

      
TOTAL

(ND.
TOTAL

OEP,
FOTAL

[ccams|

* MAY BE USED FOR ADDITIONAL CLAIMS OR ADMENDMENTS
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Page | of 7

OIPE

RAW SEQUENCE LISTING DATE: 04/11/2002

PATENT APPLICATION: US/10/107,814 TIME: 13:29:46

Input Set : A:\usseqlst.txt /

rOutput Set: N:\CRF3\04112002\J107814.raw

APPLICANT: SHAILUBHAT, 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 ENTEREDLENGTH: 16
TYPE: PRT

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: DISULFID

LOCATION: (4)..(12)
FEATURE:

NAME/KEY: DISULFID

LOCATION: (7)..(15)
SEQUENCE: 1

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu
1

<210>
<211>

<212>

<213>
<220>
<223>

<220>
<221>
<222>

<220>

<221>
<222>

ANRANAAA Ntotetutytodb tomtoytytahbh NPOWMPROO VVVVVVVv

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 MSNExhibit 1004 - Page 52 of 444
LOCATION: (3) MSNv.Bausch - IPR2023-00016

file://C:\Crf3\Outhold\VsrJ 10781 4.htm 4/11/02
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. @ Page 2 of 7
RAW SEQUENCE LISTING DATE: 04/11/2002
PATENT APPLICATION: US/10/107, 814 TIME: 13:29:46

Input Set : A:\usseqist.txt
Output Set: N:z\CRF3\04112002\J107814.raw

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

Asn Xaa Xaa Cys Glu Leu Cys Val Asn Xaa Xaa Cys Thr Xaa Cys Leu
1 5 10 15

<10> SEQ ID NO: 3
<ill> LENGTH: 16

<2J1a> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<J20> 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: (2)
OTHER INFORMATION:
FEATURE:

NAME/KEY: MOD_RES
LOCATLON: (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:

AAA tote

tetstaetetetetetotetetutoA tvtyte
ANAAAA

te CwtePoWDIrow VVVVVVV
A

LA
Dretatetetote

~ Whip VVVVVVv
 

-]
i! Vv

A

AWNAONtoteteteto Dmty
Vv

WtrPowtrraaoyyvyv
A

A
VvVVVVvwetetotetebotybotetatotetetotA

MAONS, foobobotobobotetaobotoee VVV
Nos t b Vv
\ 2 2

to Vv

oa Vvy

ANNANNAS
t

CwRPOw VVVNVNVNV
vA betytetotutubyetabo bobotatotatoPatok

ALf Wtebh VV
MSNExhibit 1004 - Page 53 of 444

MSNv. Bausch - IPR2023-00016
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0 6 Page 3 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

~220> FEATURE:

-221> NAME/KEY: MOD_RES

<iu2> LOCATION: (14)
<223> OTHER INFORMATION: Gly or Ala
~400> SEQUENCE: 3

Asn Xaa Xaa Cys Glu Leu Xaa Val Asn Xaa Xaa Cys Thr Xaa Cys Leu
1 5 10 15

<2190> SEQ ID NO: 4
~ill> LENGTH: 16

“212> TYPE: PRT

~213> ORGANISM: Artificial Sequence
~220> FPEATURE:

23> 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:

NAMB/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:

BRATORE: MSNExhibit 1004 - Page 54 of 444
MSNv.Bausch - IPR2023-00016

4fofapafu 
‘N

wvfabatoete =te= VvVvVvVvVNMov
tae:moog fetetstetote

‘\ Vv

NOONRRRPR LO

be

VVVVY-fePoototeto ShDDWwtoAA 2“fofetotebota t to VvANA, t te Vv 
A,

”é“A tetote foteto
Vv

4

A OCwWhLPCOWts VVNVVNVVvtetete.to tStetstoA

file://C? Crf3' Outhold\VsrJ 10781 4.htm 4/11/02
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° 6 Page 4 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

NAME/KEY: MOD_RES
LOCATION: (14)

OTHER INFORMATION: Gly or Ala
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (15)
OTHER INFORMATION: Cys or Pen

<400> SEQUENCE: 4
Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu

1 5 10 15

<210> SEQ ID NO: 5
<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<i20> 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: (2)

OTHER INFORMATICN: Asp or Glu
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (3)

OTHER INFORMATION: Asp or Glu
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (4)
OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (7)

OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu
FEATURE:

NAME/KEY: MOD_RES
LOCATION: (10)
OTHER INFORMATION: Val or Pro
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (11)
OTHER INFORMATION: Ala or Aib
FEATURE:

NAME/KEY: MOD_RES

AA tetatetete GoWteak ¥VVVVv
AAKP

wvto
-tetetotatotau Wtsbk VVWVa t t

Vv

AAOA tytutytuto TePStuBoto®ttututubo VvVVMVDwrOtro VvANAAA v

i
Vv

twbo VVNV)Wwtoe¢

AAAAAAAAASK vtePetetetotat
~
7a
a“
4a
ao
+oo
”“
a)“

6
7

8

“po
a

2H
VVVY

t t PoBoPototutodot
VVVMVVVVVVVVt

> rR AANAAAAAAAAA Vv

tetststetetoatebetoetatutetetatototetetatotoatebytetetete
to

tobetotebo8foBDBSBODStoBe, FPOWNPFPOWhWIPrPOWlhFOWPrOAWMrPOo
VVVVAA
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® 6 Page 5 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

tu

VeVvVVOYv
to A

tstutete mM wosOoUwto A toutete
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
L 5 10 15

<2Z10> SEQ ID NO: 6
<2ll> LENGTH: 16
<2li2> TYPE: PRT

“14> ORGANISM: Artificial Sequence
a2i0> 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
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (8)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (10)..(11)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (13)..(14)
OTHER INFORMATION: Any
FEATURE:

NAME/KEY: MOD_RES

LOCATION: (16)

inA
2to

Ptu_t

mn te

atote ht.ft.toetetet-teteteta2

totetete resNANDAADWI wwtaRP ocowte vVVvVVNVoVvteet.tetetetu
oe

N
YO

a

“¢o.
te

bekroDteest vvvVeYv
‘

Vov

7
1

y“
y
a>
%

+a
’

1“
4“
1Ne
y“

m4“
.

~
te — v

to oO©© osoOo
Dobe

wowo

tabatsbotebe wo indeGSbe A
~ VvA --betet

bo v
4 t tt Vv

iowo
w to hb

PEMOTUV
te oO a

’

4 aoPota =wwta
co~) A“s. tefatefebetetetaetat t

Wstabk=
v

rbot.tut»tat.
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. eo Page 6 of 7
VERIFICATION SUMMARY DATE: 04/11/2002

PATENT APPLICATION: US/10/107,814 TIME: 13:29:47

Input Set : A:\usseqist.txt
Output Set: N:\CRF3\04112002\J107814.raw

2 oM:270 C: Current Application Number differs, Replaced Application Number
:13 M:271 C: Current Filing Date differs, Replaced Current Filing Date
:80 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:2
:132 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:
2199 M:341 (46) *

:266 M:341 (46) °"
:318 M:341 (46) "

2370 M:341 (46) "

n

n" or "Xaa" used, for SEQ ID#:

n" or "Xaa" used, for SEQ ID#:

n" or "Xaa" used, for SEQ ID#:
n" or "Xaa" used, for SEQ ID#:

2422 M: 341 (46) "n"™ or "Xaa" used, for SEQ ID#:
2474 M: 341 (46) "n" or “Xaa" used, for SEQ ID#:9
2526 M:341 (46) "n" or "Xaa" used, for SEQ ID#:10
2378 M: 341 (46) "n" or "Xaa" used, for SEQ I1D#:11
2630 M:341 (46) "n" or "Xaa" used, for SEQ ID#:12
2682 M: 341 (46) "n" or "Xaa" used, for SEQ ID#:13
2734 M:341 (46) "n® or "Xaa" used, for SEQ ID#:14
2786 M: 341 (46) "n" or "Xaa" used, for SEQ ID#:15
2838 M: 341 (46) "n" or "Xaa" used, for SEQ ID#:16
2885 M:341 (46) "n" or "Xaa" used, for SEQ ID#:17
:926 M:341 (46) "n" or "Xaa" used, for SEQ ID#:18
2950 M:283 Missing Blank Line separator, <220> field identifier
:976 M: 341 (46) “"n" or "Xaa" used, for SEQ ID#:19

L
L

L
L

L

L
L

L
L

L

L
L

L
L

L

L
L

L
L

L

L
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COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE

WASHINGTON, D.C. 2023}
www. uspto.gov

APPLICATION NUMBFR FILING/RECEIPT DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

10/107,814 03/28/2002 KunwarShailubhai P 284943

.
. ve
by c

CONFIRMATION NO. 9117

00909 FORMALITIES LETTER

BOBOX10800 UMNOOAE
MCLEAN, VA 22102 *0C000000008017091*

Date Mailed: 05/03/2002

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application numberand filing date have been accordedto this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfrom the date ofthis Notice within whichtofile 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 underthe provisions of 37 CFR 1.136(a).

e The statutory basic filing fee is missing.
Applicant must submit $ 740 to complete the basicfiling fee for a non-small entity. If appropriate, applicant
may make a written assertion of entitlement to smail 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 NumberandFiling Date, is required.
To avoid abandonment, a latefiling fee or oath or declaration surcharge as set forth in 37 CFR 1.16(|) 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 dependentclaim fee,
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

SUMMARYOFFEES DUE:

Total additional fee(s) required for this application is $2158 for a Large Entity

MSNExhibit 1004 - Page 58 of 444
¢ $740 Statutory basicfiling fee.
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© Page 2 of 2
e $130 Late oath or declaration Surcharge.
e Total additional claim fee(s) for this application is $1288

= $252 for 14 total claims over 20.

= $756 for 9 independentclaims over3.

= $280for multiple dependent claim surcharge.

 

A copy ofthis notice MUSTbe returned with the reply.

Vs Ge
Customer Service Center

Initial Patent Examination Division (703) 308-1202
PART 3 - OFFICE COPY

MSNExhibit 1004 - Page 59 of 444
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UNITED“ ates NT AND TRADEMARK OFFICE
/ COMMISSIONER FOR PATENTS

\ UNITED STATES PATENT AND TRADEMARK OFFICE
0 WASHINGTON, D.C. 20231

AUG81 2002 Eh Www. USpfo.gov

KunwarShailubhai P 284943

CONFIRMATION NO.9117

00909 FORMALITIES LETTER
PILLSBURY WINTHROP, LLPP.O. BOX 10500 MEQUON
MCLEAN, VA 22102 ; *0C00000000801709%"

Date Mailed: 05/03/2002

NOTICE TO FILE misSits PARTS'GENONPROVISIONAL APPLICATION
FILED UNDER37 CFR1.53(b)

Filing Date Granted

Fdjustaent date: 08/12/2002 YGIZAW08/02/2002 HAARZIY39soonReItems Required To Avoid Abandoténhés189 033975 10107814
13%

An application numberandfiling date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile 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 underthe 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 makea 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 Numberand Filing Date, is required.
To avoid abandonment,alatefiling fee or oath or declaration surcharge as set forth in 37 CFR 1.16(I) 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 dependentclaim fee,
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

SUMMARYOF FEES DUE:

Total additional fee(s) required for this application is $2158 for a Large Entity

* $740Statutory basic filing fee. MSNExhibit 1004 - Page 60 of 444
MSNv. Bausch - IPR2023-00016
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e $130 Late oath or declaration Surcharge.

e Total additional claim fee(s) for this application is $1288
= $252 for 14 total claims over 20.

s $756 for 9 independentclaims over3.

= $280for multiple dependent claim surcharge.

A copyofthis notice MUSTbe returned with the reply.

pF
\ be

Customer Service Center

Initial Patent Examination Division (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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Page 1 of 2

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE af

FILING COMPLETION UNDER RULE53(f)\PE>
oO “a i.

7, ( NOT PCT Applications)
a For Design, Provisional, or Utility Applications PATENT

aug 0 1 2002 APPLICATION
COMPLETION Under __

Rule 53(f

Inventor(s): Shailubhai et al.
Appin. No.: 10 107,814 Atty.Dkt. _P 0284943

Series Code % Serial No. 7 M# Client Ref

Filed: March 28, 2002

Title: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation and Carcinogenesis

Attn: Application Division

Hon. Commisioner of Patents Date: August 1, 2002
Washington,DC 20231

Sir:

The following completesthe filing under Rule 53(f) of the above-identified patent application:

Notice to File Missing Parts [-] copy attached (_] 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 andfile application copy, or

“X" box 2B only if none of the top three boxesof 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 abovefiling date.

2B. [] The original application as filed in the PTO on the abovefiling date is the application which each
inventor executed by signing the attached Rule 63 Declaration.

_] Specification originally filed in non-English language; henceverified translation attached of:
a L_] Abstract
b.[#_] pagesof Specification(only spec. & claims)
C. (_] Drawing(s)

L] Fig(s).

No of Sheets

_] Letter filing formal drawing attached.

Attached is an assignment and cover sheet. Please return the recorded assignmentto the undersigned.

DOMESTIC/INTERNATIONALpriority is claimed under 35 USC 119(e)/120/365(c) based on the following
provisional, nonprovisional and/or PCT international application(s):

FOREIGN priority is claimed under 35 USC 119(a)-(d)/365(b) based on filing in

Filing Date Application No.

Py fpP(2)
(3)

(5) pd

08/12/2002 YeIzAw 00000008 033975 10107414 ISN Exhibit 1004 - Page 62 of 444
Ot FC:115 110.00 CH MSNv. Bausch - IPR2023-00016

PAT-106 5/02
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é Page 2 of 2
Completion Under Rule 53(f)

(No.) Certified copy (copies): [_] attached: [_] previously fited (date)
in U.S. Application No. / filed on 

Small Entity Status » is Not claimed L] is claimed (file PAT-256if this is the first claim of
Small Entity Status)

Attached: Information Disclosure Statement with PTO 1449 and references

[_] Please see the attached Preliminary Amendment which reduces the numberof 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/Smail Fee
Entit Code

13 Basic Filing Fee...............0...22..000... Design Application|$330/$165 106/26
Not Design Application|$740/$370 +740 101/201

14. Total Effective Claims 3 14 x $18/$9 103/2034

15. Independent Claims 12 x $84/$42 102/202

16. If any proper multiple dependentclaim (ignore improper) is present, $280/$140 104/204
is li if this i i application

17_Surcharge forfiling Declaration/filing fee late $130/$65 705/205
18 FILING FEE =|$2158

19 Original due date: July 3, 2002

20. Petition is hereby madeto extend the original due date to (1 mo)|$110/$55 = 115/215
cover the date this responseisfiled for which the requisite fee (2mos)|$400/$200 = 116/216
is attached $920/$460 = 117/217

$1,440/$720 = 118/218

21 If “non-English” box 3 is X’d, add Rule 17(k

22 If “assignment” box 5 is X’d, add recording

23. Petition Fee for $130 iie
TOTAL FEE =||$2308

PLEASE CHARGE

CHARGEDeposit Account No. 03-3975 DEPOSIT ACCOUNT
Our Order No. 081361 | 0284943

C# M#

CHARGE STATEMENT: The Commissioneris hereby authorized to charge anyfee specifically authorized hereafter, or any missing or insufficient
feeis) filed, or asserted to befiled, or which should have beenfiled herewith or concerning any paperfiled 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. shownin the heading hereof for which purpose a duplicate copy of this sheetis attached.
This CHARGE STATEMENTdoesnot authorize chargeof the issue fee until/uniess 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 ’—_—OoTel (703) 905-2000 Sig: betail i Ly Wiberg Fax: (703) 905-2500

Tel: (703) 905-2039
Atty/Sec. RAS/kmh

NOTE:File in duplicate with PTO receipt (PAT-103A) and attachments

MSNExhibit 1004 - Page 63 of 444
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FOR UTILITY/DESIGN © RULE63 (37 C.F@jit.63). CIP/PCT NATIONAL/PLAN RATION AND POW F ATTORNEY
ORIGINAL/SUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION

DECLARATIONS % UTED STATES PATENT AND TRADEMARK OFFICE
As a below namedinventor, | hereby declare thahy Z J
believe | am the original, first and sole inventor(if onl¥
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 Treatmentof Tissue Inflammation and Carcinogenesis 

the specification of which (CHECK applicable BOX(ES) }
x A. (] is attached hereto

BOX(ES) > B. id wasfiled on March 28, 2002 as U.S. Application No. 10/107 ,814
> > C. (wasfiled 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 aboveidentified specification, including the claims, as amended by any amendment referred to
adove. | acknowledgethe duty to discloseall 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. 119(a)-(d) or 365(b) of any foreign appiication(s) for patent or inventor's certificate, or 365(a) of any PCTinternational
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 claimedin this application and havingafiling 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) Datefirst 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 claimedin this
applicationis in addition to that disclosed in such prior applications, | acknowledge the duty to discloseail information known to me to be material to patentability as
defined in 37 C F_R. 1.56 which becameavailable between thefiling date of each such prior application and the national or PCTinternational 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 thatall statements made herein of my own knowledgearetrue and that ail statements made on information and belief are beltevedto be true: and
further that these statements were made with the knowledge thatwillful false statements and the like so made are punishablebyfine or imprisonment, or both, under
Section 1091 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 whomall communications are to be directed), and
personsof that firm who are associated with USPTO Customer No. 909 (see belowlabel) individually and collectively my attorneys to prosecutethis 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.
namesof persons no longerwith their firm, to add new personsof their Firm to that Customer No., andto act and rely on instructions from and communicate directly with
the person’assignee/attorney/firm/ organization who/which first sends/sentthis case to them and by whom/which | hereby declare that | have consentedafter full
disciosure to be represented unless/until | instruct the above Firm and/or an attorney of that Firm in writing to the contrary.

UscontyroR A
PILLSBURY WINTHROP > 00909

(1) INVENTOR’S SIGNATURE: _ CL. NOU
Name [KunwssSHILA

First Middle Initial Family Name

Residence USA

600 Wick Lane, Blue Bell, PA, USA

[includeZipCode)[1942219422 6

NY A
(2) INVENTOR'’S SIGNATURE: oN, *

Grego Ydikiforovich
First Middle Initial Family Name

USA

[J] FOR ADDITIONAL INVENTORSseeattached page.
(_] See additional foreign priorities on attached page (incorporated herein by reference).

MSNExhibit 1004 - Page 64 of 444 Atty. Okt No. _P284943
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® DECLARATION AND POWER OF wrroi®
(continued)

ADDITIONAL INVENTORS:
ren .

(3) INVENTOR’S SIGNATURE:SerJACOB
First Middle Initial Family Name

Residence[GreveGoeueg
State/Foreign Count Country of Citizenship

Mailing Address 12541 Mason Forest Drive. Creve Coeur, MO, USA

(include Zip Code)

(4) INVENTOR’S SIGNATURE: :

Po

peeseneeTPState/Foreign Count Country of Citizenship

Fe
[includeZipCode)|

) INVENTOR'S SIGNATURE:

First Middle Initial Family Name

ResidenceaaState/Foreign Count Country of Citizenship

Mailing Address ee
(include Zip Code |

) INVENTOR'S SIGNATURE:

First Middle Initial Family Name

fResidence[CO
ci State/Foreign Count Country of Citizenship

Mailing Address
(include Zip Code FS

(7) INVENTOR’S SIGNATURE: :

mnSOO
First MiddleInitial Family Name

[ResidenceYP
es

(8) INVENTOR’S SIGNATURE: :

MiddleInitial Family Name

Residence

State/Foreign Count Country of Citizenship

Mailing Address 88OO
(include Zip Code Pp

) INVENTOR'S SIGNATURE: :

jBeskioree|__|State/Foreign Count Country of Citizenship

ea
[uncudeZipCode) MSNExhibit 1004 - Page 65 of 444

MSNv. Bausch - IPR2023-00016
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o Rule 56(a) & (b) = 37 C.F.R. 1.56(a) x
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 knownto that individual to be material to patentability...(b) information is material to patentability
whenit is not cumulative and (1) It also establishes byitself, 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: (1)
Opposing an argument of unpatentability relied on by the Office, or (ji) Asserting an argument of patentability

PATENT LAWS35 U.S.C.

§102. Conditions for patentability; novelty and loss of right to patent

A personshall be entitled to a patent unless--
the invention was knownor used by othersin 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 yearprior to the date of the application for patent in the United States, or

he has abandonedthe 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* beforethefiling
of the application in the United States, or

the invention was describedin

(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 deemedfiled in the United States for the
purposes of this subsection based onthe 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 who wasfirst 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 mannerin 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.

MSNExhibit 1004 - Page 66 of 444
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* Six months tor Design Applications (35 U.S.C. 172).
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O\PE

AUG O 4 2002

IN THE UNIT STATES TENT AND TRADEMARKOFFICE
apewh

Inre PATENT APPLICATIO — Confirmation No. 9117

K. Shailubhaiet 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

me Applicants respectfully submit herewith prior art as cited on the attached PTO Form-
1449 for consideration by the Examinerin the above-identified application.

This Information Disclosure Statement is intended to be in full compliance with the

rules, but should the Examinerfind anypart ofits 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 609are

earnestly solicited along with an early action on the merits.

Respectfully submitted,

PILLSBURY WINTHROP LLP

By: hutadbtober
Richard A. Steinberg
Registration No. 26,588

1600 Tysons Boulevard
McLean, VA 22102

(703) 905-2000 Telephone

(703) 905-2500 Facsimile MSNExhibit 1004 - Page 67 of 444
Attorney Reference: 081361/0284943 MSNv. Bausch - IPR2023-00016
Date: August 1, 2002
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FORM PTO-1449(modified) APE~ Mi Client Ref.
To: U.S. Department of Commerce /O @® No. MSN Exhibit 1004 - Page 68 of 444
(PW FORM PAT-1449)

Patent and Trademark Office =| AUG 9 1 2002 MSNv. Bausch - IPR2023-00016

=
>

&aw

Sse%,
S Qe ; - ,

INFORMATION DISCLOSURE STA] EMEWT Applicant: Shailubhai etal.
BY APPLICANT

 

Application Serial No. 10/107,814

Filing Date: March 28, 2002

Date: August 1, 2002 Page|1___jof 1 Examiner: unassigned Group Art Unit: unassigned
U.S. PATENT DOCUMENTS

Examiner's Document Date Name Class {Sub Filing Date
Initials* Number MM/YYYY |(Family Nameof First Inventor Class __|(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 etal.
HR

IR

JR

KR

LR

FOREIGN PATENT DOCUMENTS English Translation
Abstract Readily

Document Date Country Inventor Name Available
Number MM/YYYY

Enclosed |No |Enclosed |No

MR

NR

OR

PR

QR

RR

SR

OTHER (Including in this order Author, Title, Periodical Name, Date, Pertinent Pages, etc.

\ TTR. |Shailubhaiet al., “Uroguanylin Treatment Suppresses Polyp Formation in the Apc Min/+
Mouseand Induces Apoptosis in Human Colon AdenocarcinomaCells via Cyclic GMP”
Cancer Research 60 (September 15, 2000) 5151-5157.

NjuR |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.

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.
Hamraet 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.

De Sauvageet al., "Precursor structure, expression and tissue distribution of human
uanylin” Proc. Natl. Acad. Sci. USA 89 (October 1992) 9089-9093.

Currie et al., “Guanylin: An endogenousactivatorof intestinal guanylate cyclase” Proc.
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Applicant : Kunwar Shailubhaietal.

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 ouroffice.

Respectfully submitted,

PILLSBURY WINTHROP L.L.P.
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Paul L. Sharer

Registration No. 36,004
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

4 rave” pplication Number: 10/107,814 Confirmation No. 9117
Applicant : Kunwar Shailubhaiet 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 No. : 43569

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 patentin

that noinitial Official Action has been received byouroffice.

Filed concurrently herewith is a Change of Correspondence Address (PTO/SB/122).

Respectfully submitted,

MAYER BROWN ROWE & MAw LLP

ypZBON
Paul L. Sharer

Registration No. 36,004
Direct No. (202) 263-3340

Intellectual Property Group
Mayer Brown Rowe & Maw LLP
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PTO/SB/122 (09-03)
Approved for use through 11/30/2005. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unless it displays a valid OMB control number.

Aoslcaon Number
CHANGE OF :

CORRESPONDENC

First Named Inventor

 
 
 

 
 

 
 

 
  

  

 
 

pt poe
 

  
  
 

 

Addressto:
Commissioner for Paten

%
Alexandria, VA 22313-1450°"7¢ rp anew’ Attorney Docket Number 121634-40284943

Please change the Correspondence Addressfor the above-identified patent applicationto:

Customer Number: 43569

OR

Firm or
Individual Name

Py|—C—SCidttePdip

rs
This form cannot be used to changethe data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data
Change” (PTO/SB/124).

 

lam the:

L] Applicant/Inventor

[} Assignee of record of the entire interest.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or Agent of record. Registration Number__36,004

CL] Registered practitioner namedin the application transmittalletter in an application without an
executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number.

Typed or Printed
Name Paul L. Sharer

eeeee
Date September7, 2004 Telephone (299) 263-3340
NOTE:Signaturesofall the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
formsif more than one signature is required, see below’.

 
CJ “Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 3 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. D0 NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s) 
 10/107,814 SHAILUBHAIET AL.

Office Action Summary Examiner Art UnitStephen L. Rawlings, Ph.D. 1642 |
-- The MAILING DATEofthis communication appears on the coversheetwith the correspondenceaddress--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions oftime may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply betimely filed
after SIX (6) MONTHSfrom the mailing date of this communication.

- Ifthe period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) dayswill be consideredtimely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom 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).

Anyreply received by the Office later than three monthsafter the mailing date of this communication, even if timely filed, may reduce any
earned patentterm adjustment. See 37 CFR 1.704(b).

Status

 

1)L) Responsive to communication(s) filed on

2a)L] This action is FINAL. 2b)L] This action is non-final.
3)C] Sincethis 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)X] Claim(s) 1-27 is/are pendingin the application.
4a) Of the above claim(s)___ is/are withdrawn from consideration.

5)L] Claim(s)__is/are allowed.

6)L] Claim(s)____is/are rejected.
7)L) Claim(s) is/are objected to.

8)X] Claim(s) 1-27 are subjectto restriction and/or election requirement.

 

Application Papers

9)LJ The specification is objected to by the Examiner.
10)] The drawing(s) filed on _ is/are: a)_] accepted or b)L_] objected to by the Examiner.

Applicant may not requestthat 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)L] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)_LJAll b)-] Some*c)[_] 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.L] Copiesof 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 actionfor a list of the certified copies not received.
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1) CJ Notice of References Cited (PTO-892) 4) L] interview Summary (PTO-413)
2) L] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.__.
3) C] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of InformalPatent Application (PTO-152)

Paper No(s)/Mail Date____. 6) L] other:
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1.

2.

DETAILED ACTION

Claims 1-27 are pendingin the application and are currently subjectto restriction.

Election/Restrictions

Restriction to one ofthe 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.

GroupII. Claims 4-11, 19, 24, 25, and 27, insofar as the claims are drawnto 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 sequencesset

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.

GroupIll. 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 oneof the amino acid sequences set
forth as SEQ ID NOs: 2-21, uroguanylin, guanylin, and E. coli ST peptide,

MSN Exhibit 1004 - Page 74 of 444
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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 becauseofthe following reasons:

Theinventions of GroupsII andIII are methods, whereasthe inventions of Group
| are products. .

Inventions in Group | and inventions in GroupsII and Ill are related as product

and process of use. The inventions can be shownto bedistinct 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 processof 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 processesfor treating different diseases or conditions (e.g., cancer and cystic

fibrosis).

| Groups II 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 II are methodsfor 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 otherparts 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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ulcerative colitis, for example, are chronic, non-specific disorders of unknownetiology,

which among otherinflammatory bowel diseases have extracolonic manifestations that

are often associated and involvetheliver, joints andskin.

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 GroupsII andIII are disclosed as materially different
methods, since the methods of GroupsII 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 nottypically

administer an anticancer agentto a patientafflicted with cystic fibrosis, for example.

Because of the different products, and their different modes of action, used in

practicing the different methodsfor treating different diseases or conditions, the search

required to consider any oneof the inventions of Group II and any oneofthe inventions

of GroupIll is not the same,noris it coextensive with the search necessary to consider

any of the others.

Since any one of the inventions of Group I! and any one of the inventions of

Group Ill 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 shownbytheir

different classification or their recognized divergent subject matter, searching more than
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one invention encompassed bythe claim would constitute a serious burden; therefore,

restriction for examination purposesasindicated 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

speciesof 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 | are

generic; claims 4-6, 8-11, 19, 24, 25, and 27 of GroupII are generic; and claims 12, 14-

19, 24, 25, and 27 of Group Ill 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 sequencethat differs from that of the others

is distinct in structure from the others. Therefore, each species of invention comprising

one of these peptidesis 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 oneof 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 overthe 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 mustinclude an identification
of the species that is elected consonant with this requirement, andalisting 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 addedafter 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 obviousvariants or clearly admit on the record thatthis 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 GroupII 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 canceror 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 organslisted 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 onespecies of

invention would therefore be burdensome.

Claims 12-19, 24, 25, and 27 of Grouplil 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 methodfor 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 speciesof 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 requirementis 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 noprior 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 toa 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, overcomethe rejection, as by amending the

Markush-type claim to exclude the species anticipated or rendered obviousbythe 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

madefinal. Amendments submitted after the final rejection further restricting the scope

of the claim may be deniedentry.

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 obviousvariants or clearly admit on the recordthatthis 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 includeall the limitations of the patentable productwill be entered as a

matter of right if the amendment is presented prior to final rejection or allowance,

whicheveris 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 meetall 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 properrestriction 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 Claimsin 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

dependencyonthe productclaimsor to otherwiseinclude the limitations of the product

claims. Failure to do so mayresult 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 amendedin compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventorof at least one claim

remaining in the application. Any amendmentof 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 numberis

(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 numberfor
the organization wherethis 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
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JAN 1 3 2005 n
IN THEXYNITED STATES PATENT & TRADEMARK OFFICE

Ja, maa ON, .Application NuMBSE=>=“10/107,814 Confirmation No. 9117
Applicant : Kunwar Shailubhaietal.

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/responseforthis application.

EXTENSION OF TIME

A petition for extension of time under 37 C.F.R. 1.136 is not believed necessary.

 

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 = O 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 pendencyof this application.

 
Intellectual Property Department
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 MSNExhibit 1004 - Page 84 of 444
(202) 263-3300 Facsimile

MSNv.Bausch - IPR2023-00016
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TED STATES PATENT & TRADEMARK OFFICE

Application Number—: 10/107,814 Confirmation No. 9117

Applicant : KunwarShailubhaiet 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
CustomerNumber—: 43569

MAIL STOP AMENDMENT

Commissionerfor Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

RESPONSETO RESTRICTION/ELECTION REQUIREMENT

Sir:

In responseto the Official Action [Restriction/Election Requirement] mailed

December13, 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
Amendment dated January 13, 2005
Page 2

  
REMARKS/ARGUMENTS

In responseto the Restriction Requirement dated December 13, 2004, Applicants
elect Group| (claims 1-3, 20-23 and 26).

With respectto 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 Examinerfeels may

be best resolved through a personal or telephoneinterview,he is kindly requested to contact

the undersigned at the telephone numberlisted 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: 2
Ghtristopher M. Beck

rect ation No. 52,603
 

Direét 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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 MonFeb1412:27:462005us-10-107-814-20.rsatPage1108892.64274BM446293BM4462931IL6A7.abGenCoreversion5.1.6.¢118488.42527CR460021CR460021CR460021Copyright(c)1993-2005CompugenLtd.128488.42681AV061512AV061512AV061512138488.42811Av062212AV062212AV062212148488.42861AV061769AV061769AV061769OMprotein-nucleicsearch,usingframe_plus_p2nmodelec158488.4291SBxX640323BX640323BX640323168488.42921AA623232AA623232vil4£0l.rRunon:February11,2005,21:36:32;Searchtime2132Seconds178488.42981AVv068378AV068378AV068378(withoutalignments)188488.43251AAS18536AAS18536vil7b09.r285.661Millioncellupdates/sec198488.43371AA871087AA871087vq44h09.r208488.43397H00004HO00041783-1ZincTitle:US-10-107-814-20218488.43399AY410927AY410927MusmuscuPerfectscore:95228488.43471AA616951AA616951vi20e09.rSequence:1NDECELCVNVACTGCL16238488.43826CB809177CB809177AMGNNUC:C248488.43855BY079705BY079705BY079705Scoringtable:BLOSUM62258488.44001AA107073AA107073m191bll.rXgapop10.0,Xgapext0.5268488.44101AVv066530AV066530AV066530Ygapop10.0,Ygapext0.5.278488.44107W34409W34409magsa0S.r1l|Fgapop6.0,Fgapext7.0288488.44141AA084972AA084972zn1l3gil.rDelop6.0,Delext7.0298488.44167W30607W30607mcl0bl2.r1308468.44251AA690362AA690362vt31ibli.rSearched:34239544seqs,19032134700residues318488.44371AAQ97740AAO97740mk17al0.r’328488.44511AA734245AA734245vt26c08.rTotalnumberofhitssatisfyingchosenparameters:68479088c338488.44511AA107035AA107035ml94h08.r348488.44611AA606495AA606495vo52g02.rMinimumDBseqlength:0358488.44651AA123180AA123180mq09b07.rMaximumDBseqlength:2000000000368488.44651AA463144AA463144vg85e05.r378488.4§231AA139503AA139503mq36d09.rPost-processing:MinimumMatch0%388488.4§251AA623166AAG23166vil3e0S5.rMaximumMatch100%398488.4§331AAS18016.AAS18016vil8f0l.rListingfirst45summaries40848a.45531AA929498AA929498vt40a07.rce418488.4§637CNS542531CNS42531UI-R-EBO-Commandlineparameters:428488.45686BY702902BY702902BY702902-MODEL=frame+_p2n.model-DEV«xlh:438488.4$703AK002364AK002364Musmuscu-Q=/ogn2_1/USPTO_spool/US10107814/runat_07022005155155_21818/appquery.fasta_1.199448488.46054BG969327BG969327602836804-DB=EST-QFMT=fastap-SUFFIX=ret-MINMATCH=0.1-LOOPCL=0-LOOPEXT=0458488.46087CF423670CF423670lac97h04.-UNITS=bits-STARTs1-END=-1-MATRIX=blosum62-TRANS=human40.cdi-LIST=45-DOCALIGN=200-THR_SCORE=pct-THR_MAX=100-THR_MIN=0-ALIGN=40-MODEsLOCAL’-OUTFMT=pto-NORM=ext-HEAPSIZE=S00-MINLEN=0-MAXLEN=2000000000ALIGNMENTS,-USER=US10107814_@CGN_1_1_3437_@runat_07022005_155155_21818-NCPU=6-ICPU=3_-NO_MMAP~LARGEQUERY=NEG_SCORES=0-WAIT-DSPBLOCK=100-LONGLOGRESULT1-DEV_'TIMEOUT=120-WARN_TIMEOUT=30-THREADS=1-XGAPOP=10-XGAPEXT=0.5-FGAPOP=6AY410926-FGAPEXT=7-YGAPOP=10-YGAPEXT<0.5-DELOP=6-DELEXT=7LOCUSAY410926194bpDNAlinearGSS16-DEC-2003.DEFINITIONPantroglodytesGUCA2Bgene,VIRTUALTRANSCRIPT,partialsequence,—pDatabase:EST:*genomicsurveysequence.wz1:gb_esti:*ACCESSIONAY410926wz2:gb_est2:*VERSIONAY410926.1G1I:39766894Cm3:gb_htc:*KEYWORDSGss.}4:gb_est3:*SOURCEPantroglodytes(chimpanzee)5:gbest4:*ORGANISMPantroglodytes>6:gb_est5:*Eukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;io)7:gb_est6:*Mammalia;Eutheria;Primates;Catarrhini;Hominidae;Pan.o8:gb_gssi:*REFERENCE1(bases1to194)en9:gb_gss2:*AUTHORSClark,A.G.,Glanowski,S.,Nielson,R.,Thomas,P.,Kejariwal,A.,3Todd,M.A.,Tanenbaum,D.M.,Civello,D.R.,Lu,F.,Murphy,B.,AaPred.No.isthenumberofresultspredictedbychancetohaveaFerriera,S.,Wang,G.,Zheng,X.H.,White,T.J.,Sninsky,J.J.,scoregreaterthanorequaltothescoreoftheresultbeingprinted,Adams,M.D.andCargill,M.'andisderivedbyanalysisofthetotalscoredistribution.TITLEInferringnonneutralevolutionfromhuman-chimp-mouseorthologous=fgenetriosSoSUMMARIESJOURNALScience302(5652),1960-1963(2003)Sex.PUBMED14671302=ResultQueryREFERENCE2(bases1to194)—No.ScoreMatchLengthDBIDDescriptionAUTHORSClark,A.G.,Glanowski,S.,Nielson,R.,Thomas,P.,Kejariwal,A.,omtnnnnnnrnennnneeeenenee-Todd,M.A.,Tanenbaum,D.M.,Civello,D.R.,Lu,F.,Murphy,B.,19296.81949AY410926AY410926PantroglFerriera,S.,Wang,G.,Zheng,X.H.,White,T.J.,Sninsky,J.J.,=¢c29296.83021AI721056AI721056as69e05.xAdams,M.D.andCargill,M.>39296.83399AY410925AY410925HomosapiTITLEDirectSubmission49296.83675SBx092859BX092859BxX092859JOURNALSubmitted(16-NOV-2003)CeleraGenomics,45WestGudeDrive,eac59296.84552Awoo9510AW009510ws83f10.xRockville,MD20850,USAfo}69296.84965BQ027704BQ027704UI-H-CO0-COMMENTThissequencewasmadebysequencinggenomicexonsandorderingZ.79296.8703°#7(C0S81337€0581337ILLUMIGENthembasedonalignment.N89296.8716#7©€C0580213C0580213ILLUMIGENFEATURESLocation/Qualifiers>990: 94.73161AA689133AA689133vq52b01.rsource1..194
MSNv. Bausch - IPR2023-00016
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MonFeb1412:27:462005/organism="Pantroglodytes"/mol_type="genomicDNA"/db_xref="taxon:9598"
gene°<1..>194/gene="GUCA2B"/locus_tag="HCM4053"

ORIGINAlignmentScores:Pred.No.:0.000186Length:194Score:92.00Matches:15PercentSimilarity:100.00%Conservative:1BestLocalSimilarity:93.75%Mismatches:0QueryMatch:96.84%Indels:0DB:9Gaps:0US-10-107-814-20(1-16)xAY410926(1-194)
 

”TeeHULLLTpore||Db144AAcGAccactercamenorapereancahcedshetdiGtLLITLT|191
RESULT2AI721056/c

LocusAI721056302bpmRNAlinearEST10-JUN-1999DEFINITIONas69e05.x1BarsteadcolonHPLRB7HomosapienscDNAcloneIMAGE:23339843'similartoSW:GUAU_HUMANQ16661_UROGUANYLINPRECURSOR;,mRNAsequence.
ACCESSIONAI721056VERSIONAI721056.1G1I:5038312KEYWORDSEST.SOURCEHomosapiens(human)ORGANISMHomosapiens

Eukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;Mammalia;Eutheria;Primates;Catarrhini;Hominidae;Homo.
REFERENCE1(bases1to302}AUTHORSHillier,L.,Allen,M.,Bowles,L.,Dubuque,T.,Geisel,G.,Jost,S.,\Krizman,D.,Kucaba,T.,Lacy,M.,Le,N.,Lennon,G.,Marra,M.Martin,J.,Moore,B.,Schellenberg,K.,Steptoe,M.,Tan,F.,Theising,B.,White,Y.,Wylie,T.,Waterston,R.andWilson,R.TITLEWashU-NCIhumanESTProjectJOURNALUnpublished(1997)COMMENTContact:WilsonRKWashingtonUniversitySchoolofMedicine4444ForestParkParkway,Box8501,St.Louis,MO63108Tel:3142861800Pax:3142861810Email:est@watson.wustl.eduThiscloneisavailableroyalty-freethroughLLNL;contacttheIMAGEConsortium(info@image.linl.gov)forfurtherinformation.Seqprimer:-40UPfromGibco.FEATURESLocation/Qualifierssource1..302

/organism="Homosapiens"/mol_type="mRNA"/db_xref="taxon:9606"/clone="IMAGE:23339849/sex="male"/dev_stage="adult,age25"/lab_host="DH10B(phageresistant)"/clone_lib="BarsteadcolonHPLRB7"/note="Organ:colon;Vector:pT7T3D-Pac(Pharmacia)withamodifiedpolylinker;Site_1:EcoRI;Site_2:NotI;lststrandcDNAwasprimedwithaNotI-oligo(dT)primer[5’TGTTACGAATCTGAAGTGGGAGCGGCCGCCCTTTTTITTTTTTITTTTTTITTITT3'];double-strandedcDNAwasligatedtoEcoRIadaptors(5'AATTCACTAGTAAT3’and5‘ATTACTAGTG3'],digestedwithNotIandclonedintotheNotIandEcoRIsitesofthemodifiedpT7T3vector.LibraryconstructedbyBob
Barstead."

ORIGINAlignmentScores:

 

us-10-107-814-20.rst
US-10-107-814-20(1-16)xA¥410925(1-339)

  

Page2

Pred.No.:0.000304Length:302Score:92.00Matches:15PercentSimilarity:100.00%'Conservative:1BestLocalSimilarity:93.75%Mismatches:0QueryMatch:96.94%Indels:0DB:1Gaps:0US-10-107-814-20(1-16)xAI721056(1-302)Qy1waionyiiniyNinisThrGlTiith16(TLLtitHTTTELEYetiIL]Db268CeeSoeeeeeeTLL221
RESULT3AY410925

LocusAY410925339bpDNAlinearGSS16-DEC-2003DEFINITIONHomosapiensGUCA2Bgene,VIRTUALTRANSCRIPT,partialsequence,genomicsurveysequence.
ACCESSIONAY410925VERSIONAY410925.1GI:39766893KEYWORDSGss.SOURCEHomosapiens(human)ORGANISMHomosapiens

Eukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;Mammalia;Eutheria;Primates;Catarrhini;Hominidae;Homo.
REFERENCE1(bases1to339)AUTHORSClark,A.G.,Glanowski,S.,Nielson,R.,Thomas,P.,Kejariwal,A.,Todd,M.A.,Tanenbaum,D.M.,Civello,D.R.,Lu,F.,Murphy,B.,Ferriera,S.,Wang,G.,Zheng,X.H.,White,T.J.,Sninsky,J.J.,Adams,M.D.andCargill,M.TITLEInferringnonneutralevolutionfromhuman-chimp-mouseorthologousgenetriosJOURNALScience302(5652),1960-1963(2003)PUBMED14671302REFERENCE2(bases1to339)AUTHORSClark,A.G.,Glanowski,S.,Nielson,R.,Thomas,P.,Kejariwal,A.,Todd,M.A.,Tanenbaum,D.M.,Civello,D.R.,Lu,F.,Murphy,B.,Ferriera,S.,Wang,G.,Zheng,X.H.,White,T.J.,Sninsky,J.J.,Adams,M.D.andCargill,M.TITLEDirectSubmission+JOURNALSubmitted(16-NOV-2003)CeleraGenomics,45WestGudeDrive,+Rockville,MD20850,USA=\SCOMMENTThissequencewasmadebysequencinggenomicexonsandorderingCie=thembasedonalignment.=oCFEATURESLocation/Qualifiersoesource1..339eae/organism="Homosapiens"ceI/mol_type="genomicDNA"Ymn“"/db_:xref="taxon:9606"5DNgene<1..>339aSeS/gene="GUCA2B"A./locus_tag="HCM4053"ORIGINIA.,r_AlignmentScores:—Pred.No.:0.000345Length:339oeScore:92.00Matches:15==PercentSimilarity:100.00%Conservative:1oeBestLocalSimilarity:93.75%Mismatches:0=2QueryMatch:96.84%Indels:0=DB:9Gaps:0om&

5mea]>5

*eHLdIY:TitDb289AesAEELEMME336
RESULT4Bx092859

LOCUSBX092859367bpmRNAlinearEST23-JAN-2003DEFINITIONBX092859BarsteadcolonHPLRB7HomosapienscDNAcloneIMAGp998G095790;IMAGE:2333984,mRNAsequence.
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MonFeb1412:27:452005
GenCoreversion5.1.6Copyright(c)1993-2005CompugenLtd.OMprotein-nucleicsearch,usingframe_plus_p2nmodelRunon:February11,2005,22:26:42;Searchtime375Seconds(withoutalignments)251.753Millioncellupdates/sec

Title:US-10-107-814-20Perfectscore:95Sequence:1NDECELCVNVACTGCL16Scoringtable:BLOSUM62
Xgapop10.0,Xgapext0.5Ygapop10.0,Ygapext0.5Fgapop6.0,Fgapext7.0Delop6.0,Delext7.0Searched:5378673seqs,2950229984residuesTotalnumberofhitssatisfyingchosenparameters:10757346MinimumDBseqlength:0MaximumDBseqlength:2000000000Post-processing:MinimumMatch0%MaximumMatch100%Listingfirst45summaries

Commandlineparameters:-MODEL=frame+_p2n.model-DEV=xlh-Q=/egn2_1/USPTO_spoo1/US10107814/runat_07022005_155156_21881/appquery.fasta_1.199-DB=Published|Applications_|NA-QFMT=fastap-SUFFIX=rnpb-MINMATCH=0.1-LOOPCL=0-LOOPEXT=0-UNITS=bits-START=1-END=-1-MATRIX=blosum62-TRANSshuman40.cdi-LIST=45-DOCALIGN=200-THR.SCORE=pct-THR_MAX=100-THR_MIN=0-ALIGN=40-MODE=LOCAL-OUTFMT=pto-NORM=ext-HEAPSIZE=S500-MINLEN=0-MAXLEN=2000000000-USER=US10107814@CGN_1_1_480_@runat_07022005_155156_21881-NCPUs6-ICPU=3-NO_MMAP-LARGEQUERY-NEG| SCORES=0-WAIT-DSPBLOCK=100-LONGLOG-DEV_TIMEOUT=120-WARN_TIMEOUT=30-THREADS=1-XGAPOP=10-XGAPEXT=0.5-FGAPOP=6-FGAPEXT=7-YGAPOP=10-YGAPEXT=0.5-DELOP=6-DELEXT=7Database:Published_Applications_NA:*1:/cgn2_6/ptodata/1/pubpna/US07_PUBCOMB.seq:*2:/cgn2_6/ptodata/1/pubpna/PCT_NEW_PUB.seq:*3:/egn2_6/ptodata/1/pubpna/US06_NEW_PUB.seq:*4:/egn2_6/ptodata/1/pubpna/US06_PUBCOMB.seq:*5S:/egn2_6/ptodata/1/pubpna/US07_]NEW_PUB.seq:*6:/cgn2_6/ptodata/1/pubpna/PCTUS_PUBCOMB.seq:*7:/cegn2_6/ptodata/1/pubpna/US08_NEW_PUB.seq:*8:/cgn2_6/ptodata/1/pubpna/US08_PUBCOMB.seq:*9:/egn2_6/ptodata/1/pubpna/US09A_PUBCOMB.seq:*10:/egn2_6/ptodata/1/pubpna/US09B_PUBCOMB.seq:*11:/cegn2_6/ptodata/1/pubpna/US09C_PUBCOMB.seq:*12:/egn2_6/ptodata/1/pubpna/US09_NEW_PUB.seq:*13:/cgn2_6/ptodata/1/pubpna/US10A_PUBCOMB.seq:*14;/cegn2_6/ptodata/1/pubpna/US10B_PUBCOMB.seq:*18:/cgn2_6/ptodata/1/pubpna/US10C_PUBCOMB.seq:*16:/cgn2_6/ptodata/1/pubpna/US10D_PUBCOMB.seq:*17:/egn2_~6/ptodata/1/pubpna/US10E_!PUBCOMB.seq:*18:/cgn2_6/ptodata/1/pubpna/US10F_PUBCOMB.seq:*19:/cgn2_6/ptodata/1/pubpna/US10_NEW_PUB.seq:*20:/egn2_6/ptodata/1/pubpna/US11_NEW_PUB.seq:*21:/cgn2_6/ptodata/1/pubpna/US60_NEW_PUB.seq:*22:/cegn2_6/ptodata/1/pubpna/US60_PUBCOMB.seq:*Pred.No.isthenumberofresultspredictedbychanceto'haveascoregreaterthanorequaltothescoreoftheresultbeingprinted,andisderivedbyanalysisofthetotalscoredistribution.SUMMARIES

aanaRUve me se ee se ee ee se se ne ee te ne we us-10-107-814-20.rnpb
&esultQueryNo.ScoreMatch19296.828488.436366.3¢46366.356366.3c66366.376366.386063.295861.1105861.1115861.1125861.1135861.1c145861.1155861.1ec165861.1175658.9185658.9195658.9205658.9215658.9225658.9235658.9245658.9255658.9265456.8275355.82852.555.3295254.7305153.7¢315153.7c32$153.733.50$2.6345052.6355052.6ce3650$2.6c375052.6c385052.6ce395052.6c405052.6ec415052.6425052.6435052.6c445052.6455052.6

ESULT1S-10-335-053-281Sequence281,ApplicPublicationNo.US20GENERALINFORMATION:APPLICANT:QuarkBiTITLEOFINVENTION:FILEREFERENCE:687CURRENTAPPLICATIONCURRENTFILINGDATE:

Page1

LengthDBIDDescription59618US-10-335-053-281Sequence281,App6519US-09-917-800A-1700Sequence1700,Ap6918US-10-766-735-62Sequence62,Appl6918US-10-766-735-63Sequence63,Appl6919US-10-796-719-62Sequence62,Appl6919US-10-796-719-63Sequence63,Appl214#18US-10-425-821-88Sequence88,Appl32516US-10-262-473-15Sequence15,Appl5717US-10-621-684-1Sequence1,Appli5717US-10-621-684-4Sequence4,Appli5718US-10-775-481A-1Sequence1,Appli5718US-10-775-481A-4Sequence4,Appli6918US-10-766-735-64Sequence64,Appl6918US-10-766-735-65Sequence65,Appl6919US-10-796-719-64Sequence64,Appl6919US-10-796-719-65Sequence65,Appl6510US-09-908-975-3802Sequence3802,Ap36716US-10-262-473-13Sequence13,Appl40916US-10-262-473-11Sequence11,Appl56717US-10-152-319A-1607Sequence1607,Ap57110US-09-873-367C-174Sequence174,App57118US-10-335-053-44Sequence44,Appl65014US-10-158-646-41Sequence41,Appl6559US-09-981-353-60Sequence60,Appl65515US-10-235-994-21Sequence21,Appl160317US-10-424-599-44415Sequence44415,A9472017US-10-052-482-160Sequence160,App93518US-10-425-115-21919Sequence21919,A25290718US-10-417-375-66Sequence66,Appl66318US-10-767-701-25585Sequence25585,A168918US-10-425-115-105712Sequence105712,15709018US-10-672-764A-34Sequence34,Appl44013US-10-027-632-278769Sequence278769,44017US-10-027-632-278769Sequence278769,47610US-09-918-995-442Sequence442,App59813US-10-027-632-202413Sequence202413,59813US-10-027-632-202414Sequence202414,59813US-10-027-632-202415Sequence202415,59817US-10-027-632-202413Sequence202413,$9817US-10-027-632-202414Sequence202414,59817US-10-027-632-202415Sequence202415,13969US-09-764-864-408Sequence408,App2040128US-10-425-115-63378Sequence63378,A214517US-10-108-260A-9Sequence9,Appli313418US-10-723-860-5849Sequence5849,ApALIGNMENTS
ationUS/10335053040241653A1Lotech,Inc.

Methodsforidentifyingmarkergenesforcancer
33-A;070/US1NUMBER:US/10/335,0532003-03-27PRIORAPPLICATIONNUMBER:60/345,317PRIORFILINGDATE:NUMBEROFSEQIDNO.

2001-12-31iS:319SOFTWARE:PatentInversion3.2SEQIDNO281LENGTH:596TYPE:DNAORGANISM:HomosapiS-10-335-053-281
iens
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MonFeb1412:27:452005AlignmentScores:Pred.No.:4.14e-05Length:596Score:92.00Matches:15PercentSimilarity:100.00%Conservative:1BestLocalSimilarity:93.75%Mismatches:0QueryMatch:96.84%Indels:0DB:18Gaps:0US-10-107-814-20(1-16)xUS-10-335-053-281(1-596)
 

Qy1MTTTTTiit16Db318eeeeeeeeeeeeeeects365
RESULT2US-09-917-800A-1700;Sequence1700,ApplicationUS/09917800A;PatentNo.US20020119462A1;GENERALINFORMATION:APPLICANT:Mendrick,DonnaAPPLICANT:Porter,MarkAPPLICANT:Johnson,KoryAPPLICANT:Castle,ArthurAPPLICANT:Elashoff,MichaelAPPLICANT:GeneLogic,Inc.TITLEOFINVENTION:MolecularToxicologyModelingFILEREFERENCE:44921-5038-USCURRENTAPPLICATIONNUMBER:US/09/917,800ACURRENTFILINGDATE:2001-07-31PRIORAPPLICATIONNUMBER:US60/222,040PRIORFILINGDATE:2000-07-31PRIORAPPLICATIONNUMBER:US60/222,880PRIORFILINGDATE:2000-11-02PRIORAPPLICATIONNUMBER:US60/290,029PRIORFILINGDATE:2001-05-11PRIORAPPLICATIONNUMBER:US60/290,645PRIORFILINGDATE:2001-05-15PRIORAPPLICATIONNUMBER:US60/292,336PRIORFILINGDATE:2001-05-22PRIORAPPLICATIONNUMBER:US60/295,798PRIORFILINGDATE:2001-06-06PRIORAPPLICATIONNUMBER:US60/297,457PRIORFILINGDATE:2001-06-13PRIORAPPLICATIONNUMBER:US60/298,884PRIORFILINGDATE:2001-06-19PRIORAPPLICATIONNUMBER:US60/303,459PRIORFILINGDATE:2001-07-09NUMBEROFSEQIDNOS:1740SOFTWARE:PatentInVer.2.1SEQIDNO1700LENGTH:651TYPE:DNAORGANISM:RattusnorvegicusPEATURE:US-09-917-800A-1700AlignmentScores:Pred.No.:0.000814Length:651Score:84.00Matches:13PercentSimilarity:100.00%Conservative:1BestLocalSimilarity:92.86%Mismatches:0QueryMatch:88.42%Indels:0DB:9Gaps:0US-10-107-814-20(1-16)xUS-09-917-800A-1700(1-651)Qy2TTTteettittiinnAnenhl15Db°440eeeeeeetoeeet481

  

RESULT3US-10-766-735-62

OTHERINFORMATION:GenbankAccessionNo.US20020119462A1NM_022284
us-10-107-814-20.rnpb

Sequence62,ApplicationUS/10766735PublicationNo.US20040266989A1GENERALINFORMATION:APPLICANT:Currie,MarkG.APPLICANT:Mahajan-Miklos,ShalinaTITLEOFINVENTION:METHODSANDCOMPOSITIONSFORTHETITLEOFINVENTION:TREATMENTOFGASTROINTESTINALDISORDERSFILEREFERENCE:14184-039001CURRENTAPPLICATIONNUMBER:US/10/766,735CURRENTFILINGDATE:2004-01-28PRIORAPPLICATIONNUMBER:US60/443,098PRIORFILINGDATE:2003-01-28PRIORAPPLICATIONNUMBER:US60/471,288PRIORFILINGDATE:2003-05-15PRIORAPPLICATIONNUMBER:US60/519,460PRIORFILINGDATE:2003-11-12NUMBEROFSEQIDNOS:124SOFTWARE:FastSEQforWindowsVersion4.0
SEQIDNO62LENGTH:69TYPE:DNAORGANISM:ArtificialSequence

FEATURE:

OTHERINFORMATION:Syntheticallygeneratedoligonucleotide
US-10-766-735-62AlignmentScores:Pred.No.:0.125Length:69Score:63.00Matches:10PercentSimilarity:83.33%Conservative:0BestLocalSimilarity:83.33%Mismatches:2QueryMatch:66.32%Indels:0DB:18Gaps:0US-10-107-814-20(1-16)xUS-10-766-735-62(1-69)Qy4riteetmie815iIititiDb24eeTLrtdcoadlthehheatltL59

RESULT4US-10-766-735-63/cSequence63,ApplicationUS/10766735PublicationNo.US20040266989A1GENERALINFORMATION:APPLICANT:Currie,MarkG.APPLICANT:Mahajan-Miklos,ShalinaTITLEOFINVENTION:METHODSANDCOMPOSITIONSFORTHE.TITLEOFINVENTION:TREATMENTOFGASTROINTESTINALDISORDERSFILEREFERENCE:14184-039001CURRENTAPPLICATIONNUMBER:US/10/766,735CURRENTFILINGDATE:2004-01-28PRIORAPPLICATIONNUMBER:US60/443,098PRIORFILINGDATE:2003-01-28PRIORAPPLICATIONNUMBER:US60/471,288PRIORFILINGDATE:2003-05-15PRIORAPPLICATIONNUMBER:US60/519,460PRIORFILINGDATE:2003-11-12NUMBEROFSEQIDNOS:124SOFTWARE:FastSEQforWindowsVersion4.0
SEQIDNO63LENGTH:69TYPE:DNAORGANISM:ArtificialSequence

FEATURE:

}.OTHERINFORMATION:Syntheticallygeneratedoligonucleotide
US-10-766-735-63AlignmentScores:Pred.No.:0.125Length:69Score:63.00Matches:10PercentSimilarity:83.33%Conservative:0BestLocalSimilarity:83.33%Mismatches:2

MSNExhibit 1004 - Page 90 of 444
MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 91 of 444
MSN v. Bausch - IPR2023-00016

MonFeb1412:27:452005
GenCoreversion5.1.6Copyright(c}1993-2005CompugenLtd.OMprotein-nucleicsearch,usingframe_plus_p2nmodelRunon:February11,2005,21:44:07;Searchtime365Seconds(withoutalignments)71.727Millioncellupdates/sec

Title:US-10-107-814-20Perfectscore:95Sequence:1NDECELCVNVACTGCL16Scoringtable:BLOSUM62
Xgapop10.0,Xgapext0.5Ygapop10.0,Ygapext0.5Fgapop6.0,Fgapext7.0Delop6.0,Delext7.0Searched:1202784seqs,818138359residuesTotalnumberofhitssatisfyingchosenparameters:2405568MinimumDBseqlength:0MaximumDBseqlength:2000000000Post-processing:MinimumMatch0%MaximumMatch100%Listingfirst45summaries

Commandlineparameters:-MODEL=frame+_p2n.model-DEV=xlh-Q=/cgn2_1/USPTO_spool/US10107814/runat_07022005_155155_21829/app_query.fasta_1.199-DB=Issued_| PatentsNA-QFMT=fastap-SUFFIX=rni-MINMATCH=0.1-LOOPCL=0-LOOPEXT=0-UNITS=bits-START=1-ENDs-1-MATRIX=blosum62-TRANS=human40.cdi-LIST=45-DOCALIGN=200-THR_SCORE=pct-THR_MAX=100-THR_MIN=0-ALIGN=40-MODE=LOCAL-OUTFMT=pto-NORM=ext-HEAPSIZE=500-MINLEN=0-MAXLEN=2000000000-USER=US10107814_@CGN_1_1_69_@runat_07022005_155155_21829-NCPU=6-ICPU=3-NO_MMAP-LARGEQUERY“NEG_SCORES=0-WAIT-DSPBLOCK=100-LONGLOG-DEV| TIMEOQUT=120-WARN_'TIMEOUT=30-THREADS=1-XGAPOP=10-XGAPEXT=0.5-FGAPOP=6-PGAPEXT=7-YGAPOP=10-YGAPEXT=0.5-DELOP=6-DELEXT=7Database:ssued_Patents_NA:*:/egn2_6/ptodata/1/ina/S5A_COMB.seq:*:/cegn2_6/ptodata/1/ina/5B_COMB.seq:*:/egn2_6/ptodata/1/ina/6A_COMB.seq:*:/egn2_6/ptodata/1/ina/6B_COMB.seq:*:/egn2_6/ptodata/1/ina/PCTUS_COMB.seq:*:/egn2_6/ptodata/1/ina/backfilesl.seq:*Pred.No.isthenumberofresultspredictedbychancetohaveascoregreaterthanorequaltothescoreoftheresultbeingprinted,andisderivedbyanalysisofthetotalscoredistribution.SUMMARIES

%ResultQuery

No.ScoreMatchLengthDBIDDescription15861.1571US-08-141-892A-1Sequence1,Appli25861.1571US-08-141-892A-4Sequence4,Appli35861.1572US-08-583-447A-1Sequence1,Appli45861.1S72US-08-583-447A-4Sequence4,Appli55861.1572US-08-467-920-1Sequence1,Appli65861.1572US-08-467-920-4Sequence4,Appli75861.1573US-08-635-930-1Sequence1,Appli85861.1573US-08-635-930-4Sequence4,Appli95861.1573US-09-193-997-1Sequence1,Appli105861.1573US-09-193-997-4Sequence4,Appli125861.1573US-09-138-237A-1Sequence1,Appli125861.1573US-09-138-237A-4Sequence4,Appli
us-10-107-814-20.rni

135658.9145658.9ec155355.8ec16$355.8ec17$355.818$254.7195052.6205052.62149$1.6c224951.6c234850.5c244850.5254850.5264850.5274850.52847.550.02947.550.03047.550.0314749.5324749.5334749.5344749.5354749.5c364749.5c¢374749.5c384749.5394749.5404749.5414749.5424749.5434749.54446.548.94s46.548.9
RESULT1US-08-141-892A-1Sequence1,ApplicationUS/08141892APatentNo.5518888

455891119787207872013691774S2774528489413489060160178924196235433183703024528660160160160180969062690626968790724325034389504440376544115298762987629

GENERALINFORMATION:APPLICANT:WaldmTITLEOFINVENTION:TITLEOFINVENTION:NUMBEROFSEQUENCES:
an,

54

CORRESPONDENCEADDRESS:ADDRESSEE:STREET:CITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:U.S.A.ZIP:19103COMPUTERREADABLEMEDIUMTYPE:3.COMPUTER:OPERATINGSYSTEM:SOFTWARE:FILINGDATE:CLASSIFICATION:PRIORAPPLICATION
FORM:435DATA:

APPLICATIONNUMBER:FILINGDATE:
DA DAA AAD H&A HLA HHL Hb bh bh bb hb bb bh H HN LD33

44

ATTORNEY/AGENTINFORMATION:NAME;DeLuca,
Mark

REGISTRATIONNUMBER:REFERENCE/DOCKETNUMBER:TELECOMMUNICATIONINFORMATION:TELEPHONE:TELEFAX:INFORMATIONFORSEQ
IDNO: 218-568-3100215-568-3439
1:

US-07-903-029-3US-07-903-029-2US-09-543-681A-3299US-09-949-016-12710US-09-949-016-17283US-09-949-016-16369US-09-949-016-12339US-09-949-016-13275US-09-976-594-155US-09-949-016-15602US-09-949~-016-158933US-09-949-016-158934US-09-627-536-11US-09-627-536-10US-09-949-016-16188US-09-949-016-3755US-08-311-731A-25US-09-949-016-15497US-09-949-016-40527US-09-949-016-63866US-09-949-016-63941US-09-949-016-117009US-09-270-767-12276US-09-949-016-13608US-09-949-016-13609US-09-949-016-12890US-09-949-016-16601US-09-949-016-14957US-09-949-016-11774US-09-103-840A-2US-09-103-840A-1US-09-949-016-15262US-09-949-016-15263ALIGNMENTS
ScottA.

STReceptorBindingCompoundsandMethodsofUsingtheSameWoodcockWashburnKurtzMackiewiczandNo.OneLibertyPlace-46thFloor5inchdisk,720KbIBMPCcompatiblePC-DOS/MS-DOSWordPerfect5.1CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/08/141,892A26-OCT-1993
33,229

TJU-03903

PageSequence3,AppliSequence2,AppliSequence3299,ApSequence12710,ASequence17283,ASequence16369,ASequence12339,ASequence13275,ASequence155,AppSequence15602,ASequence158933,Sequence158934,Sequence11,ApplSequence10,ApplSequence16188,ASequence3755,ApSequence25,ApplSequence15497,ASequence40527,ASequence63866,ASequence63941,ASequence117009,Sequence12276,ASequence13608,ASequence13609,ASequence12890,ASequence16601,ASequence14957,ASequence11774,ASequence2,AppliSequence1,AppliSequence15262,ASequence15263,A5518888ris
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MonFeb1412:27:452005SEQUENCECHARACTERISTICS:
i

;LENGTH:57basepairsiTYPE:nucleicacidiSTRANDEDNESS:doubleiTOPOLOGY:bothiMOLECULETYPE:cDNAiFEATURE:?NAME/KEY:cpsiLOCATION:1..57US-08-141-892A-1AlignmentScores:Pred.No.:0.152Length:Score:58.00Matches:PercentSimilarity:75.00%Conservative:BestLocalSimilarity:75.00%Mismatches:QueryMatch:61.05%Indels:DE:1Gaps:US-10-107-814-20(1-16)xUS-08-141-892A-1(1-57)Qy4Nittt
eThrGlrf1sMittitNiiDb19Pereadeneohhcombbebelsonsdtd54

  

RESULT2US-08-141-892A-4Sequence4,ApplicationUS/08141892APatentNo.5518888GENERALINFORMATION:APPLICANT:Waldman,ScottA.TITLEOFINVENTION:TITLEOFINVENTION:ofUsingtheSameNUMBEROFSEQUENCES:54CORRESPONDENCEADDRESS:ADDRESSEE:WoodcockWashburnKurtzMackiewiczSTREET:OneLibertyPlace-46thFloorCITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:U.S.A.ZIP:19103COMPUTERREADABLEFORM:~MEDIUMTYPE:3.5inchdisk,720KbCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:PC-DOS/MS-DOSSOFTWARE:WordPerfect5.1CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/08/141,892AFILINGDATE:26-OCT-1993CLASSIFICATION:435PRIORAPPLICATIONDATA:APPLICATIONNUMBER:FILINGDATE:ATTORNEY/AGENTINFORMATION:NAME:DeLuca,MarkREGISTRATIONNUMBER:33,229REFERENCE/DOCKETNUMBER:TJU-0903TELECOMMUNICATIONINFORMATION:TELEPHONE:215-568-3100TELEFAX:215-568-3439INFORMATIONFORSEQIDNO:4:SEQUENCECHARACTERISTICS:
iii;

iLENGTH:57basepairsiTYPE:nucleicacidiSTRANDEDNESS:doubleiTOPOLOGY:both;MOLECULETYPE:cDNAiFEATURE:;NAME/KEY:CDS;LOCATION:1..57US-08-141-892A-4AlignmentScores:

 

us-10-107-814-20.rni

oowownSTReceptorBindingCompoundsandMethods
andNo.5518888ris

Pred.No.:0.152Length:Score:58.00Matches:PercentSimilarity:75.00%Conservative:BestLocalSimilarity:75.00%Mismatches:QueryMatch:61.05%Indels:DB:1Gaps:US-10-107-814-20(1-16)xUS-08-141-892A-4(1-57)Qy4yiaaa15LITTDb19ceeorddtcontthdetaacdtonad54
RESULT3US-08-583-447A-1Sequence1,ApplicationUS/08583447APatentNo.5879656GENERALINFORMATION:APPLICANT:Waldman,ScottA.TITLEOFINVENTION:TITLEOFINVENTION:MethodsofUsingtheSameNUMBEROFSEQUENCES:56CORRESPONDENCEADDRESS:ADDRESSEE:WoodcockWashburnKurtzMackiewiczSTREET:OneLibertyPlace,46thFloorCITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:USAZIP:19103COMPUTERREADABLEFORM:MEDIUMTYPE:FloppydiskCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:WindowsSOFTWARE:WordPerfect6.1CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/08/583,447AFILINGDATE:05-JAN-1996CLASSIFICATION:435PRIORAPPLICATIONDATA:APPLICATIONNUMBER:US08/141,892FILINGDATE:26-OCT-1993CLASSIFICATION:435ATTORNEY/AGENTINFORMATION:NAME:DeLuca,MarkREGISTRATIONNUMBER:33,229REFERENCE/DOCKETNUMBER:TJU-1702TELECOMMUNICATIONINFORMATION:TELEPHONE:215-568-3100TELEFAX:215-568-3439INFORMATIONFORSEQIDNO:1:SEQUENCECHARACTERISTICS:LENGTH:57basepairsTYPE:nucleicacidSTRANDEDNESS:doubleTOPOLOGY:bothMOLECULETYPE:cDNAFEATURE:.NAME/KEY:CDSLOCATION:1..57Us-08-583-447A-1AlignmentScores:Pred.No.:0.152Length:Score:58.00Matches:PercentSimilarity:75.00%Conservative:BestLocalSimilarity:75.00%Mismatches:QueryMatch:61.05%Indels:DB:2Gaps:US-10-107-814-20(1-16)xUS-08-583-447A-1(1-57)Qy4nigPeaayi15HTTHlUTE

oowowou
STReceptorBindingCompoundsand

&No.5879656ris
eowowuuw
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 MonFeb1412:27:452005us-10-107-814-20.rng,Page166366.3624ABAO1874Aba01874HumantheGenCoreversion5.1.676366.3654ABA01870Aba01870HumantheCopyright(c)1993-2005CompugenLtd.c86366.3664ABA01873Aba0i873Humanthe96366.3684ABAO01866Aba01866Humanthe¢106366.3684ABAO1869Aba01869HumantheOMprotein:-nucleicsearch,usingframe_plus_p2nmodelec116366.3694ABAOQ1865Aba01865Humanthe126366.3694ABAO018&62Aba01862HumantheRunon:February11,2005,21:33:16;Searchtime360Secondse136366.36913ADR48400Adr48400Oligonucl(withoutalignments)146366.36913ADR48399Adr48399Oligonucl263.100Millioncellupdates/sec156366.372#4ABAO1860Aba01860Humantheec166366.373°4«ABAO1861Aba01861HumantheTitle:US-10-107-814-20176366.32362AAQ23866Aaq23866Heat-stabPerfectscore:95186366.34332AAQ20050Aaq20050SequenceSequence:1NDECELCVNVACTGCL16.196366.34332AAQ89260Aaq89260E.colis:206366.39508aACcC79521Acc79521STgeneaScoringtable:BLOSUM62216366.311838ACC79524Acc795243°flankiXgapop10.0,Xgapext0.5226063.23258ACC85777Acc85777HumanNOVYgapop10.0,Ygapext0.5235861.1572AAZ07540Aaz07540STreceptFgapop6.0,Fgapext7.024ss61.1572AAZ07541Aaz07541STreceptDelop6.0,Delext7.025ss61.15713ADR45821Adr45821Nucleotid265861.15713ADR45824Adr45824NucleotidSearched:4390206seqs,2959870667residues275861.16913ADR48402Adr48402Oligonuclc28ss61.16913ADR48403Adr48403OligonuclTotalnumberofhitssatisfyingchosen.parameters:8780412295861.12432AAQ23865Aaq23865Heat-stab. 30s760.0694ABA01896Aba01896ClpG-SThMinimumDBseqlength:0315760.01024ABAO1876Aba01876HumantheMaximumDBseqlength:2000000000325658.9656ABN31054Abn31054Ratsplic335658.93678ACC85776Acc85776HumanNOVPost-processing:MinimumMatch0%345658.936711ADJ18913Adj18913HumanNOVMaximumMatch100%35S56$8.94098ACC85775Acc8577S5HumanNOVListingfirst45summaries365658.956710ABT41905Abt41905Toxicity375658.956712ADP72737.Adp72737RenaltoxCommandlineparameters:385658.95716ABL61837Ab161837Colonade-MODELsframe+_p2n.model-DEV=xlh395658.957110ADD29595Add29595Humantum-Q=/cgn2_1/USPTO)_spool/US10107814/runat_07022005_15515421801/app_query.fasta_1.199405658.95892AAZ22677Aaz22677Humanqua-DB=N_Geneseq_16Dec04-QFMT=fastap-SUFFIX=rng-MINMATCH=0.1-LOOPCL=0415658.96494AAH57434Aah57434Humanint-LOOPEXT=0-UNITS=bits-START=1-END=-1-MATRIX=blosum62-TRANS=human40.cdi425658.965010AADS9154Aad59154Humangua-LIST=45-DOCALIGN=200-THR_SCORE=pct-THR_MAX=100-THR_MIN=0-ALIGN=40435658.96559ADA10942Adal0942HumancDN-MODE=LOCAL-OUTFMT=pto-NORM=ext-HEAPSIZE=500-MINLEN=0-MAXLEN=2000000000445658.965512ADG47982Adg47982Humangua~USER=US10107814@CGN_1_1470@runat_07022005_15515421801-NCPU=6-ICPU=3455658.945952AAT65123Aat65123HumanGCA-NO_MMAP-LARGEQUERY*NEG_SCORES=0-WAIT-DSPBLOCK=100-LONGLOG ,~DEV_TIMEOUT=120-WARN_'TIMEOUT=30-THREADS=1-XGAPOP=10-XGAPEXT=0.5-FGAPOP=6-FGAPEXT=7-YGAPOP=10-YGAPEXT=0.5-DELOP=6-DELEXT=7ALIGNMENTSDatabase:N_Geneseq_16Dec04:*RESULT11:geneseqn1980s:*AAT651152:geneseqnl1990s:*IDAAT65115standard;cDNA;583BP.rt3:geneseqn2000s:*xXTt4:geneseqn2001as:*AcAAT6S5115;+t5:geneseqn2001bs:*xXol6:geneseqn2002as:*DT22-APR-1998(firstentry)°7:geneseqn2002bs:*XXmn”8:geneseqn2003as:*DEHumanGCAP-IIprecursorcDNA.a9:geneseqn2003bs:*XX10geneseqn2003cs:*KWGuanylcyclaseCactivatingpeptideII;GCAP-II;insulinotropic;vo11:geneseqn2003ds:*KWdiabetes;endocrinedisorder;diagnosis;treatment;human;ds.SP12:geneseqn2004as:*XX13:geneseqn2004bs:*:OSHomosapiens.ayXX!Pred.No.isthenumberofresultspredictedbychancetohaveaFHKeyLocation/Qualifiers+scoregreaterthanorequaltothescoreoftheresultbeingprinted,FTCDS22..360eSandisderivedbyanalysisofthetotalscoredistribution.FT/*tag=aSFT/product="GCAP-IIprecursor"=
SUMMARIESXX:PNDE19543628-Al.=ResultQueryXXNo.ScoreMatchLengthDBIDDescriptionPD28-MAY-1997.zwennnnnnneeeeeeeeeeeeeneeeeeeeeeXX’19296.85832AAT65115Aat65115HumanGCAPF24-NOV-1995;95DE-01043628.ys29296.85832AAT60819Aat60819GuanylateXXfatal39296.8§9610ADD29859Add29859HumantumPR24-NOV-1995;95DE-01043628.48488.46516ABK63793Abk63793RatsequeXXZ.58488.465112ADP72757Adp72757RenaltoxPA(FORS/)}FORSSMANNW.N
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 MonFeb1412:27:452005us-10-107-814-20.rngPage:wr
wrwrumm

XXFT/*tag=ei)PIForssmannW,KistA,KruhoefferM,MeyerM,PardigolA,HeineG;FT/bound_moiety="primerHUGU-8(AAT60816)"+xXFTprimer_bind442..461DRWPI;1997-290350/27.FT/*tag=£nNDRP-PSDB;AAW18498.FT/bound_moiety="primerHUGU-10(AAT60818)"voXXFTprimer_bind462..482OnPTNewguanylcyclaseCactivatingpeptidefragments-haveinsulinotropicFT/*tagsgSPTactivity,usefulfortreatingdiabetes,etc.FT/bound_moiety="primerHUGU-9(AAT60817)"QuxX.FIprimer_bind558..583PSExample6;Figql;33pp;German.FT/*tag=h!XXFT/bound_moiety="primerHUGU-7(AAT60815)"wzccThiscDNAsequenceencodesaprecursoroftheguanylcyclaseCactivating.XXoScepeptide,GCAP-II,whichaffectsinsulinsecretionbythebetacellsinPNDE19528544-Al.Secethepancreas.ThispeptideisusefulfortreatingpancreaticendocrineXX=cedisorders,especiallydiabetesmellitustypeII,renalandintestinalPD06-FEB-1997.—ccdisorders,disordersofthegastrointestinal,respiratoryandurogenitalXXomceapparatus,disordersofthecardiovascularandnervoussystems,disordersPF03-AUG-1995;95DE-01028544,ccoftheintegumentsandsenseorgansanddiseasesassociatedwithGCAP-IIXX‘Sce(89-112)deficiency.ThispeptidecanbeusedfortreatmentofPR03-AUG-1995;95DE-01028544.meceelectrolyteeffectsonbonereconstruction(osteoporosis)orthedentalXXceapparatus.AntibodiestoGCAP-II(89-112)canbeusedtotreatdiseasesPA(FORS/)FORSSMANNWwW.alc¢associatedwithoverproductionofGCAP-II(89-112).HumanGCAP-II(89-XXZ,ce112)andGCAP-I(99-15)cDNAareusefulfordiagnosisandtreatmentofPIForssmannW;cetheabovedisorderse.g.genetherapyfordiabetesXXNXXDRWPI;1997-110032/11.=sQSequence583BP;115A;198C;167G;103T;0U;OOther;DRP-PSDB;AAW10595..XXAlignmentScores:PTGuanylatecyclaseactivatingpeptideII-increasescGMPformation,andPred.No.:9.8e-05Length:583PTcontrolstransportofwaterandelectrolytesacrossepithelialcells.Score:92.00Matches:15XXPercentSimilarity:100.00%Conservative:1PSClaim2;Page4;15pp;German.'BestLocalSimilarity:93.75%Mismatches:0XXQueryMatch:96.84%Indels:0ccThepresentsequenceencodesthehumanguanylatecyclaseactivatingDB:2Gaps:0cepeptideII(GCAP-II),whichincreasescGMPformation,andisinvolvedincethecontroloftransepithelialwaterandelectrolytetransport.GCAP-IIUS-10-107-814-20(1-16)xAAT65115(1-583)cccanbeusedtotreatavarietyofkidney,intestinal,respiratory,cCurogenital,circulatoryandnervoussystemdisorders,diseasesoftheQy1wyG1lucMTtityTintsLeu16ceendocrineandsensorysystems(e.g.osteoporosis,anddentaldisease),Ih:ttifLEltHIifmatII]Ccdisordersofthepancreas(e.g.diabetes,andhypophysis)ortheDb310AAUITGAMEPUTTTUILTELEEUUTUE357ccendocrinegastrointestinaltractandforthelongtermtreatmentofCCdiarrhoea,withoutinducinganimmuneresponse.TheGCAP-IIcDNAcanbeRESULT2ccusedtotreatthesameconditions,clonetheGCAP-II-encodinggeneforAAT60819c¢cuseingenetherapy,asahybridisationprobeandfortheproductionofIDAAT60819standard;cDNA;583BP.ccrecombinantGCAP-IIortransgenicanimalcreation.AntibodiesraisedXXceagainstGCAP-IIareusefulasimmunoassayreagents.GCAP-IIisAC=©AAT60819;CCadministeredat,e.g.100-1200microg/daybyintravenousorintramuscularXXceinjectionor300-1200microg/daysubcutaneously.ItmayalsobegivenDT29-OCT-1997(firstentry)ccorally,intranasallyorbyinhalation,intypicalunitdosesof0.3-30XXcemg.GCAP-IIwaschemicallysynthesised,orisolatedbychromatographyDEGuanylatecyclaseactivatingpeptideIIcDNA.cefromtransformedeukaryoticorprokaryoticcells,orhumanblood.WhenXXccT84cellswereincubatedwithsyntheticGCAP-II,generationofcGMPwaskWHuman;guanylatecyclase;activatingpeptide;GCAP-II;cGMP;ceincreasedinadosedependentmanner.GCAP-IIinfluencescGMPproductionKWtransepithelialtransport;treatment;kidney;intestinal;respiratory;cCviaaknownreceptorforheatstableenterotoxin.Otherstomach,KWurogenital;circulatory;nervoussystem;disorder;disease;endocrine;ccintestinal,pancreaticandlivercellsalsorespondedtoGCAP-II,«e.g.Kwsensory;system;osteoporosis;dental;pancreas;diabetes;hypophysis;»eCviachangesinintracellularCa2+ionconcentration4gastrointestinaltract;diarrhoea;genetherapy;probe;XXKWrecombinantproduction;transgenicanimal;antibody;immunoassayreagent;sQSequence583BP;115A;198C;167G;103T;0U;0Other;
KWoss.

XXAlignmentScores:osHomosapiens.Pred.No.:9.8e-05Length:583XXScore:92.00Matches:15FHKeyLocation/QualifiersPercentSimilarity:100.00%Conservative:1FTCDS22..360BestLocalSimilarity:93.75%Mismatches:0FT/*tag=aQueryMatch:96.84%Indels:0PTsigpeptide22..285DB:2Gaps:0
PT/*tag=b

FTmat_peptide286..357US-10-107-814-20(1-16)xAAT60819(1-583)
FT/*tag=c

FT/product="guanylate_cyclaseactivatingpeptide_II"Qy1iGluCysGluLeuCysValAsnValAlaCysThrGlWit16PTprimer_bindComplement(328“34STes:HUUELLULELLLETELLELLLLLLLLLFT/*tag=dDb310CeesoooeeeeLTLLL357FT/bound_moiety="primerHUGU-5(AAT60814)".FTprimer_bindcomplement(346..366)RESULT3
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59296.85836A79701A79701Sequence35GenCoreversion5.1.669296.85839HSGCAPII250753H.sapiensmCopyright(c)1993-2005CompugenLtd.79296.85969HSU34279U34279Humanurogu89296.85976CQ720645€Q720645Sequence99296.833719HSUS55058u55058HumanuroguOMprotein-nucleicsearch,usingframe_plus_p2nmodel109296.836009HSGCAP2270295H.sapiensG119296.81416779AC114492AC114492HomosapiRunon:February11,2005,21:37:01;Searchtime6778Seconds129094.752210CPUGUMRNA274738C.porcellus(withoutalignments)138488.435810AF469496AF469496Notomysa114.382Millioncellupdates/sec148488.452610RNU41322U41322Rattusnorv.158488.454810RNU73898U73898RattusnorvTitle:US-10-107-814-20168488.455410MMU67800U67800MusmusculuPerfectscore:95178488.459010MMU90727u90727MusmusculuSequence:1NDECELCVNVACTGCL16188488.460510BC024373BC024373Musmuscu198488.46516AX402024AX402024SequenceScoringtable:BLOSUM62208488.465110RNU75186.U75186RattusnorvXgapop10.0,Xgapext0.5218488.4370310AFOO6668AFO06668MusmuscuYgapop10.0,Ygapext0.5228488.47274#.10MMU95182u95182MusmusculuFgapop6.0,Fgapext7.0238488.421445610AL645563AL645563MouseDNADelop6.0,Delext7.0c248488.42179272AL606911AL606911Musmuscuec258488.42328142BX324150BX324150MusmuscuSearched:4708233seqs,24227607955residuesc268488.42431642AC132173AC132173Rattusno278488.42539022AC095908ACO95908RattusnoTotalnumberofhitssatisfyingchosenparameters:9416466288286.34724SDGCAPII283746S.domestica297781.11003.4DVU49353U49353DidelphisvMinimumDBseqlength:0307376.89205ABOS0642ABO80642AnguillaMaximumDBseqlength:2000000000317376.89415AAN301672AJ301672Anguilla327376.810375AAN301673AJ301673AnguillaPost-processing:MinimumMatch0%337376.81942095BX248318BX248318ZebrafishMaximumMatch100%346770.510095ABO080640ABO080640AnguillaListingfirst45summaries356467.4433,1AF302048AF302048Vibriomi366366.3626AX252197AX252197SequenceCommandlineparameters:376366.3656AX252193AX252193Sequence-MODEL=frame+_p2n.model-DEV=xlhc386366.3666AX252196AX252196Sequence-Q=/cgn2_1/USPTO_spool/US10107814/runat_07022005_155154_21811/app_query.fasta_1.199c396366.3686AX252192AX252192Sequence-DB=GenEmbl-QFMT=fastap-SUFFIX=rge-MINMATCH=0.1-LOOPCL=0-LOOPEXT=0406366.3696AX252185AX252185Sequence-UNITSshits-START=1-END=-1-MATRIX=blosum62-TRANSshuman40.cdi-LIST=45e416366.3696AX252188AX252188Sequence-DOCALIGN=200-THR_SCORE=pct-THR_MAX=100-THR_MIN=0-ALIGN=40-MODE=LOCAL426366.3696AX252189AX252189Sequence-OUTFMT=pto-NORM=ext-HEAPSIZE=500-MINLEN=0-MAXLEN=2000000000c436366.3726AX252182AX252182Sequence-USER=US10107814@CGN_1_1.3731_@runat_07022005_15515421811-NCPU=6-ICPUs3446366.3726AX252183AX252183Sequence~NO_MMAP-LARGEQUERYNEGSCORES=0-WAIT-DSPBLOCK=100-LONGLOGc456366.373°#6AX252184AX252184Sequence-DEV| _TIMEOQUT=120-WARN_TIMEOUT=30-THREADS=1-XGAPOP=10-XGAPEXT=0.5-FGAPOP=6-FGAPEXT=7-YGAPOP=10-YGAPEXT=0.5-DELOP=6-DELEXT=7

ALIGNMENTS

Database:GenEmb1:*

1:gb_ba:*RESULT12:gb_htg:*A797033:gb_in:*LocusA7970372bpDNAlinearPAT20-OCT-19994:gb_om:*DEFINITIONSequence37fromPatentWO09720049.S:gb_ov:*, ACCESSIONA797036:gb_pat::*VERSIONA79703.1GI:60926317:gb_ph:*KEYWORDS.8:gb_pl:*SOURCEunidentified9:gb_pr:*.ORGANISMunidentified‘10:gb_ro:*unclassified.11:gb_sts:*REFERENCE1(bases1to72)12:gb_sy:*AUTHORSForssmann,W.andKist,A.13: gb_un:*TITLEHUMANPEPTIDECIRCULATINGINTHEBLOODANDPOSSESSING14:gbvi:*INSULINOTROPICPROPERTIES
JOURNALPatent:WO9720049-A3705-JUN-1997;Pred.No.isthenumberofresultspredictedbychancetohaveaFORSSMANNWOLFGEORG(DE);KISTANDREAS(DE)scoregreaterthanorequaltothescoreoftheresultbeingprinted,FEATURESLocation/Qualifiersandisderivedbyanalysisofthetotalscoredistribution.source1..72

/organism="unidentified"
SUMMARIES/mol_type="unassignedDNA"%/db_xref="taxon:32644"ResultQueryORIGINNo.ScoreMatchLengthDBIDDescriptionaaaaaaaaaeaeaaeeeaeiaieteteteteieiateteAlignmentScores:.19296.8726A79703A79703Sequence37Pred.No.:1.05e-06Length:7229296.83366A79702A79702Sequence36Score:92.00Matches:1539296.84149BC069301BC069301HomosapiPercentSimilarity:100.00%Conservative:149296.85836A60251A60251Sequence3BestLocalSimilarity:93.75%Mismatches:0
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MonFeb1412:27:452005QueryMatch:96.84%Indels:0DB:6Gaps:0US-10-107-814-20(1-16)xA79703(1-72)Oy1ToesGluLeucATTNLLLT16LEIPTTELELELTLLTULELELATELELLEELELLLDb_ 25eeeeeeeeeeeereeracete72
RESULT2A79702

LOCUSA79702336bpDNAlinearPAT20-OCT-1999DEFINITIONSequence36fromPatentWO9720049.ACCESSIONA79702VERSIONA79702.1GI:6092630KEYWORDS.SOURCEunidentifiedORGANISMunidentifiedunclassified.REFERENCE1(bases1to336)AUTHORSForssmann,W.andKist,A.TITLEHUMANPEPTIDECIRCULATINGINTHEBLOODANDPOSSESSINGINSULINOTROPICPROPERTIESJOURNALPatent:WO9720049-A3605-JUN-1997;FORSSMANNWOLFGEORG(DE);KISTANDREAS(DE)FEATURESLocation/Qualifierssource1..336
/organism="unidentified"/mol_type="unassignedDNA"/db_xref="taxon:32644"

ORIGINAlignmentScores:Pred.No.:4.71e-06Length:336Score:92.00Matches:15PercentSimilarity:100.00%Conservative:1BestLocalSimilarity:93.75%Mismatches:°QueryMatch:96.84%Indels:0DB:6Gaps:0US-10-107-814-20(1-16)xA79702(1-336)Qy1TeTTLlAsnValAlTeRATRRRATAIT16HillPETELITETEEEEEELEEEEEEEDb289AACGACGACTGTGAGCTGTGTGTGAACGTTGCGTGTACCGGCTGCCTC336
RESULT3BC069301

LOCUSBC069301414bpmRNAlinearPRI30-JUN-2004DEFINITIONHomosapiensguanylatecyclaseactivator2B(uroguanylin),mRNA(cDNAcloneMGC:97480IMAGE:7262756),completecds.
ACCESSIONBC069301VERSIONBC069301.1G1I:47481402KEYWORDSMGC.SOURCEHomosapiens(human)ORGANISMHomosapiens

Eukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;Mammalia;Eutheria;Primates;Catarrhini;Hominidae;Homo.
REFERENCE1(bases1to414)AUTHORSStrausberg,R.L.,Feingold,E.A.,Grouse,L.H.,Derge,J.G.,Klausner,R.D.,Collins,F.S.,Wagner,L.,Shenmen,C.M.,Schuler,G.D.,Altschul,S.F.,Zeeberg,B.,Buetow,K.H.,Schaefer,C.F.,Bhat,N.K.,Hopkins,R.F.,Jordan,H.,Moore,T.,Max,S.I1.,Wang,J.,Hsieh,F.,Diatchenko,L.,Marusina,K.,Farmer,A.A.,Rubin,G.M.,Hong,LStapleton,M.,Soares,M.B.,Bonaldo,M.F.,Casavant,T.L.,Scheetz,T.E.,Brownstein,M.J.,Usdin,T.B.,Toshiyuki,S.,Carninei,P.,Prange,C.,Raha,S.S.,Loquellano,N.A.,Peters,G.J.,Abramson,R.D.,Mullahy,S.J.,Bosak,S.A.,McEwan,P.J.,McKernan,K.J.,Malek,J.A.,Gunaratne,P.H.,Richards,S.,Worley,K.C.,Hale,S.,Garcia,A.M.,Gay,L.J.,Hulyk,S.W.,Villalon,D.K.,Muzny,D.M.,Sodergren,E.J.,Lu,X.,Gibbs,R.A.,Fahey,J.,Helton,E.,Ketteman,M.,Madan,A.,Rodrigues,S.,Sanchez,A.,Whiting,M.,Madan,A.,Young,A.C.,Shevchenko,Y.,

 

us-10-107-814-20.rge

Page2
  

wr\orero

B-—_>ouffard,G.G.,Blakesley,R.W.,Touchman,J.W.,Green,E.D.,aDickson,M.C.,Rodriguez,A.C.,Grimwood,J.,Schmutz,J.,Myers,R.M.,1Butterfield,Y.S.,Krzywinski,M.I.,Skalska,U.,Smailus,D.E.,oOomMSchnerch,A.,Schein,J.E.,Jones,S.J.andMarra,M.A.nNTITLEGenerationandinitialanalysisofmorethan15,000full-lengthoCohumanandmousecDNAsequencesaDJOURNALProc.Natl.Acad.Sci.U.S.A.99(26),16899-16903(2002)axPUBMED12477932A.AyREFERENCE2(bases1to414)AUTHORSStrausberg,R1;=TITLEDirectSubmission+IJOURNALSubmitted(29-APR-2004)NationalInstitutesofHealth,MammalianoGeneCollection(MGC),CancerGenomicsOffice,NationalCancerar)Institute,31CenterDrive,Room11A03,Bethesda,MD20892-2590,=@#
USA

REMARKNIH-MGCProjectURL:http://mgc.nci.nih.gov==COMMENTContact:MGChelpdesk(aa)Email:cgapbs-r@mail.nih.govomTissueProcurement:BaylorHumanGenomeSequencingCenter—>cDNALibraryPreparation:BaylorHumanGenomeSequencingCenterwnCDNALibraryArrayedby:TheI.M.A.G.E.Consortium(LLNL)fatalZ.DNASequencingby:BaylorCollegeofMedicineHumanGenomeNSequencingCenterZ.Centercode:BCM-HGSCN>Website:http://www.hgsc.bem.tmc.edu/cdna/Contact:amg@bcm.tmc.edu>Gunaratne,P.H.,Garcia,A.M.,Lu,X.,Hulyk,S.W.,Loulseged,H.,Kowis,C.R.,Sneed,A.J.,Martin,R.G.,Muzny,D.M.,Nanavati,
A.N.,Gibbs,R.A.

Clonedistribution:MGCclonedistributioninformationcanbefoundthroughtheI.M.A.G.E.Consortium/LLNLat:http://image.11nl.gov‘Series:IRBRPlate:7Row:hColumn:6.FEATURESLocation/Qualifierssource1..414
/organism="Homosapiens"/mol_type="mRNA"/db_xref="taxon:9606"/clone="MGC:97480IMAGE:7262756"/tissue_type="PCRrescuedclones"/clone_lib="NIH_MGC_244"/note="Vector:PPCR-:ScriptAmpSK(+)"

genei..414
/gene="GUCA2B"/note="synonyms:GCAP-I1I,UGN"/db_xref="LocusID:2981"/db_xref="MIM:601271"

cps29..367
/gene="GUCA2B"/codon_start=1

/product="guanylatecyclaseactivator2B(uroguanylin)"/protein_id="AAH69301.1"/db_xref="GI:47481403"/db_xref="LocusID:2981"/db_:xref="MIM:601271"/translation="MGCRAASGLLPGVAVVLLLLLOSTOSVYIQYQGFRVQLESMKKLSDLEAQWAPSPRLOAQSLLPAVCHHPALPQDLQPVCASQEASSIFKTLRTIANDDCEL
CVNVACTGCL"

ORIGINAlignmentScores:Pred.No.:5.77e-06Length:414Score:92.00Matches:15PercentSimilarity:100.00%Conservative:1BestLocalSimilarity:93.75%Mismatches:0QueryMatch:96.84%.Indels:0DB:9Gaps:0US-10-107-814-20(1-16)xBC069301(1-414)QyY1AsnAspGluCysGluLeuCcsValAsnValAlaCysThrGlyCysLeu16MitesTULLEEEEDb317eeeeeeeeeeeeeraced364
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MonFeb1412:27:462005
GenCoreversion5.1.6Copyright(c)1993-2005CompugenLtd.OMprotein-proteinsearch,usingswmodelRunon:February11,2005,20:58:55;Searchtime38Seconds(withoutalignments)215.612Millioncellupdates/sec

Title:US-10-107-814-20Perfectscore:95Sequence:1NDECELCVNVACTGCL16Scoringtable:BLOSUM62.Gapop10.0,Gapext0.5Searched:1612378seqs,512079187residuesTotalnumberofhitssatisfyingchosenparameters:1612378MinimumDBseqlength:0MaximumDBseqlength:2000000000Post-processing:MinimumMatch0%MaximumMatch100%Listingfirst45summaries
Database:UniProt_03:*1:uniprot_sprot:*2:uniprot_trembl:*Pred.No.isthenumberofresultspredictedbychancetohaveascoregreaterthanorequaltothescoreoftheresultbeingprinted,andisderivedbyanalysisofthetotalscoredistribution.SUMMARIES

&ResultQuery

No.ScoreMatchLengthDBIDDescription192.96.81121GUAU_HUMANQ16661homosapien290°°94.71111GUAU_CAVPOP70107caviaporce38488.41061GUAU_MOUSE009051musmusculu48488.41061GUAU_RATP70668rattusnorv58488.41062Q9QUQ3Q9quq3,musmusculu68488.41072Q8R5G8Q8r5g8notomysale78286.31131GUAU_PIG013009susscrofa87781.11091GUAU_DIDMAQ28358didelphism973716.81082QgsTIoQgstidanguillaan107376.81082Q72ZZS0Q7zzs0anguillaja119376.81162Q98TH9OQg8th9anguillaan126770.51092Q72ZS2Q7zzs2anguillaja136467.478#2Q93G01Q93g01vibriomimi146366.3612Q6VEG7Q6veg7escherichia156366.3612Q6VEGBQ6veg8escherichia166366.3721HST2_ECOLIQ47185escherichia176366.3721HST3_ECOLIP07965escherichia186265.31102Q72ZZ81Q7zz81anguillaja196063.217°2Q9R581Q9r581vibriochol206063.2182Q9RS580Q9r580vibriochol216063.2192Q9R579Q9r579vibriochol226063.2282Q9R578Q9r578vibriochol236063.278$$.HSTN_VIBCHP04429vibriochol246063.278#1HSTO_VIBCHQ07425vibriochol255861.1182Q7MO0U3Q7m0u3citrobacter265861.171#1HSTB_YERENP74977yersiniaen275861.1721HST1_ECOLIP0i559escherichia285658.972#1HSTC_YEREN050319yersiniaen295658.9115iGUAN_HUMANQ02747homosapien305658.91151GUAN_RATP28902rattusnorv315658.91152Q8R5G9Q8r5g9notomysale
us-10-107-814-20.rup

Page1

325658.91161GUAN_MOUSEP33680musmusculu335557.9661HST_YERKRP31518yersiniakr345456.871#1HSTA_YERENP07593yersiniaen35$1§3.71061FSHB_STRCAP80663struthioca365153.71071GUAN_CAVPOP70664caviaporce37s153.71091GUAN_PIG.P79897susscrofa38S5153.71312Q8QGF8Q8qgf8gallusgall395052.6151GUAN_DIDMAP55936didelphism405052.6181HSTB_ECOLIP01560escherichia415052.6612Q6VEG9SQ6veg9escherichia425052.63392Q8NC41.Q8nc41homosapien435052.65092Q96SQ1Q96sqlhomosapien445052.65102Q6IE84Q6ie84musmusculu455052.67022Q965L8Q96j18homosapienALIGNMENTS

RESULT1GUAU_HUMAN

ID“GUAU_HUMANSTANDARD;PRT;1122AA.
ACQ16661;DT01-NOV-1997(Rel.35,Created)DT01-NOV-1997(Rel.35,Lastsequenceupdate)DT25-OCT-2004(Rel.45,Lastannotationupdate)DEUroguanylinprecursor(UGN)(Guanylatecyclaseactivator2B)DE(GuanylatecyclaseCactivatingpeptideII)(GCAP-II).

GNName=GUCA2B;osHomosapiens(Human).ocEukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;ocMammalia;Eutheria;Primates;Catarrhini;Hominidae;Homo.OXNCBI_TaxID=9606;RN(1)RPSEQUENCEFROMN.A.RCTISSUE=Colon;

RXMEDLINE=96193705;PubMed=8605041;DOI=10.1006/bbrce.1996.0287;RAMiyazatoM.,NakazatoM.,YamaguchiH.,DateY.,KojimaM.,RAKangawaK.,MatsuoH.,MatsukuraS.;RT."CloningandcharacterizationofacDNAencodingaprecursorforhuman
RTuroguanylin.";

RLBiochem.Biophys.Res.Commun.219:644-648(1996).+
RN(2]

RPSEQUENCEFROMN.A.Lt\SRcTISSUE=Colon;=—RXMEDLINE=96106424;PubMed=8519795;DOI=10.1016/0167-4838(95)00204-4;SsoeRAHill0.,CetinY.,CieslakA.,MaegertH.-J.,ForssmannW.-G.;oeRT"Anewhumanguanylatecyclase-activatingpeptide(GCAP-II,~oRTuroguanylin):precursorcDNAandcolonicexpression.";DN!RLBiochim.Biophys.Acta1253:146-149(1995).Yg
RN(3)

RPSEQUENCEFROMN.A.oeSoRCTISSUE=Placenta;a.xRAMaegertH.-J.,HillO.,ForssmannW.-G.;RLSubmitted(AUG-1996)totheEMBL/GenBank/DDBJdatabases.!A.RN[4]=—_RPSEQUENCEFROMN.A.oe1RXMEDLINE=97422613;PubMed=9268639;DOI=10.1006/geno.1997.4808;QRAMiyazatoM.,NakazatoM.,MatsukuraS.,KangawaK.,MatsuoH.;—_=RT"Genomicstructureandchromosomallocalizationofhuman~oRTuroguanylin.";=BARLGenomics43:359-365(1997).=RN[5]om&RPSEQUENCEOF89-112,ANDDISULFIDEBONDS.=faRCTISSUE=Blood;wmRXMEDLINE=96049550;PubMed=7589507;DOI=10.1016/0014-5793(95)01075-P;fatal>RAHessR.,KuhnM.,Schulz-KnappeP.,RaidaM.,FuchsM.,KlodtJ.,RAAdermannK.,KaeverV.,CetinY.,ForssmannW.-G.;Z.Z.RT"GCAP-II:isolationandcharacterizationofthecirculatingformof(QZWHRThumanuroguanylin.";SsSsRLFEBSLett.374:34-38(1995).
RN(6]

RPSEQUENCEOF97-112,ANDDISULFIDEBONDS.



MSN Exhibit 1004 - Page 98 of 444
MSN v. Bausch - IPR2023-00016

MonFeb1412:27:462005us-10-107-814-20.rupPage2RXMEDLINE=94189775;PubMed=8141334;,DTO01-NOV-1997(Rel.35,Created)RAKitaT.,SmithC.E.,FokK.F.,DuffinK.L.,MooreW.M.,DT01-NOV-1997(Rel.35,Lastsequenceupdate)RAKarabatsosP.J.,KachurJ.F.,HamraF.K.,PidhorodeckyjN.V.,DT25-OCT-2004(Rel.45,Lastannotationupdate)RAForteL.R.,CurrieM.G.;DEUroguanylinprecursor(UGN)(Guanylatecyclaseactivator2B).RT"Characterizationofhumanuroguanylin:amemberoftheguanylinGNName=GUCA2B;RTpeptidefamily.";:osCaviaporcellus(Guineapig).RLAm.J.Physiol.266:F342-F348(1994).ocEukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;RN(7)OCMammalia;Eutheria;Rodentia;Hystricognathi;Caviidae;Cavia.RPSTRUCTUREBYNMROF97-112.OXNCBI_TaxID=10141;RX MEDLINE=98445220;PubMed=9774236;RN(1]RAMarxU.C.,KlodtJ.,MeyerM.,GerlachH.,RoeschP.,ForssmannW.-G.,RPSEQUENCEFROMN.A.RAAdermannK.;RC|TISSUE=Stomach;RT"Onepeptide,twotopologies:structureandinterconversiondynamicsRAKruhoefferM.,MeyerM.F.,SchlatterE.,KaempfU.,CetinY.,RTofhumanuroguanylinisomers.";RAForssmannW.-G.;RLJ.Pept.Res.52:229-240(1998).RLSubmitted(AUG-1996)totheEMBL/GenBank/DDBJdatabases.ce-{!-FUNCTION:Endogenousactivatorofintestinalguanylatecyclase.Itcc-1l-FUNCTION:Endogenousactivatorofintestinalguanylatecyclase.Itccstimulatesthisenzymethroughthesamereceptorbindingregionascestimulatesthisenzymethroughthesamereceptorbindingregionascctheheat-stableenterotoxins.Maybeapotentphysiologicalcetheheat-stableenterotoxins.Maybeapotentphysiologicalccregulatorofintestinalfluidandelectrolytetransport.Maybeanccregulatorofintestinalfluidandelectrolytetransport.Maybeanc¢autocrine/paracrineregulatorofintestinalsaltandwaterceautocrine/paracrineregulatorofintestinalsaltandwatercetransport.cetransport.cc-!-SUBCELLULARLOCATION:Secreted.cc-1-SUBCELLULARLOCATION:Secreted.ce-!-TISSUESPECIFICITY:Stomachandintestine.ce-!-SIMILARITY:Belongstotheguanylinfamily.cc-!-SIMILARITY:Belongstotheguanylinfamily.COwrrrrrrnrrrrrrrrrrrrnentncementrencnnenceseessCOwwwreeennnnnnrnnnnnneennnnennnnnnnnnnnnnnnnteeeeeeeeeeccThisSWISS-PROTentryiscopyright.ItisproducedthroughacollaborationceThisSWISS-PROTentryiscopyright.ItisproducedthroughacollaborationccbetweentheSwissInstituteofBioinformaticsandtheEMBLoutstation-ccbetweentheSwissInstituteofBioinformaticsandtheEMBLoutstation-cctheEuropeanBioinformaticsInstitute.TherearenorestrictionsonitscetheEuropeanBioinformaticsInstitute.Therearenorestrictionsonitsccusebynon-profitinstitutionsaslongasitscontentisinnowayccusebynon-profitinstitutionsaslongasitscontentisinnowaycCmodifiedandthisstatementisnotremoved.Usagebyandforcommercialccmodifiedandthisstatementisnotremoved.Usagebyandforcommercialccentitiesrequiresalicenseagreement(Seehttp://www.isb-sib.ch/announce/ccentitiesrequiresalicenseagreement(Seehttp://www.isb-sib.ch/announce/ecorsendanemailtolicense@isb-sib.ch).ccorsendanemailtolicense@isb-sib.ch).COwnwntenettrererrrrttnnecescscrcccscscceCOnnnnnnrnnnnnnnnnnnnnnnnnennnnnnnnennnnnnnneDREMBL;274738;CAA98994.1;-.DREMBL;U34279;AAC50416.1;-.DRHSSP;Q16661;iUYA.DREMBL;250753;CAA90629.1;-.DRInterPro;IPRO00879;Guanylin.DREMBL;270295;CAA94311.1;-.DRPfam;PF02058;Guanylin;1.DREMBL;US55058;AAC51729.1;-.DRPIRSF;PIRSFO01849;Guanylin;1.DRPIR;JC4651;JC4651.DRPRINTS;PROO774;GUANYLIN.=DRPDB;1UYA;NMR;@=97-112.DRProDom;PD005588;Guanylin;1.=DRPDB;1UYS8;NMR;@=97-112.KWseSignal.aDRGenew;HGNC:4683;GUCA2B.FrSIGNAL126Potential.|DRMIM;601271;-.FTPROPEP2796SsSeDRGO;GO:0008048;F:calciumsensitiveguanylatecyclaseactivat...;TAS.FTPEPTIDE97111Uroguanylin.—DRGO;GO:0007588;P:excretion;TAS.FTDISULFID6780Potential.RODRInterPro;IPR000879;Guanylin.FTDISULFID100108Bysimilarity.DN1DRPfam;PFO2058;Guanylin;1.FTDISULFID103111Bysimilarity.omn“DRPIRSF;PIRSF001849;Guanylin;1.sqSEQUENCE111AA;12125MW;7C3366A721FE0411CRC64;SDNDRPRINTS;PROO774;GUANYLIN.}i)DRProDom;PD005588;Guanylin;1.QueryMatch94.7%;Score90;DB1;Length111;AnxKw3D-structure;Directproteinsequencing;Signal.BestLocalSimilarity93.3%;Pred.No.9e-06;..FTSIGNAL126Potential.Matches14;Conservative1;Mismatches0;Indels0;Gaps0;1A.FTPROPEP2788=_FTPEPTIDE89112GCAP-II.Qy1NDECELCVNVACTGC15oeFTPEPTIDE97-112Uroguanylin.PeEEE=!FTDISULFID6780Potential.Db97NDECELCVNIACTGC111=—FTDISULFID100108eoFTDISULFID103111=2aFTTURN109110RESULT3=SQSEQUENCE112AA;12069MW;AA3030BC3D4EE412CRC64;GUAU_MOUSEadomID GUAU_MOUSESTANDARD;PRT;106AA.=faQueryMatch96.8%;Score92;DB1;Length112;AC009051;i.BestLocalSimilarity93.8%;Pred.No.4.6e-06;DT01-NOV-1997(Rel.35,Created)fatal>Matches15;Conservative1;Mismatches0;Indels0;Gaps0;DT16-OCT-2001(Rel.40,Lastsequenceupdate)
DT0S-JUL-2004(Rel.44,Lastannotationupdate)Z.Z.Qy1NDECELCVNVACTGCL16DEUroguanylinprecursor(UGN)(Guanylatecyclaseactivator2B).NNLbeldilIttGNName=Guca2b;>>Db97NDDCELCVNVACTGCL112osMusmusculus(Mouse).

ecEukaryota;Metazoa;Chordata;Craniata;Vertebrata;Euteleostomi;ocMammalia;Eutheria;Rodentia;Sciurognathi;Muridae;Murinae;Mus.
RESULT2OxNCBI_TaxiID=10090;GUAU_CAVPORN[1]IDGUAU_CAVPOSTANDARD;PRT;111AA.RPSEQUENCEFROMN.A.AcP70107;RXMEDLINE=97434109;PubMed=9287995;
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MonFeb1412:27:462005
GenCoreversion5.1.6

us-10-107-814-20.rpr

Copyright(c)1993-2005-CompugenLtd.OMprotein-proteinsearch,usingswmodel
(withoutalignments)69.976Millioncellupdates/sec Runon:February11,2005,20:58:35;Searchtime22Seconds.Title:US-10-107-814-20Perfectscore:95Sequence:1NDECELCVNVACTGCL16Scoringtable:BLOSUM62

Gapop10.0,Gapext0.5Searched:283416seqs,96216763residuesTotalnumberofhitssatisfyingchosenparameters:MinimumDBseqlength:0MaximumDBseqlength:2000000000Post-processing:MinimumMatch0%MaximumMatch100%Listingfirst45summaries
Database:PIR_79:*

283416
Pred.No.isthenumberofresultspredictedbychancetohaveascoregreaterthanorequaltothescoreoftheresultbeingprinted,andisderivedbyanalysisofthetotalscoredistribution.SUMMARIES

%ResultQueryNo.ScoreMatchLengthDBID19296.81122JC465127376.81162JC762036366.372#1QHEC446366.372#4.QHECIB56063.217°2AS453466063.278#1QHVC17ss61.1182A60103a5861.172°1QHECI9S5658.953.2§68705105658.91151A46279115658.91151JNO0318125658.91162B46279135557.9662831652145456.871#2§2565915§153.71062874084165052.6181QHEC2174547.424021T276291844.546.8g922740040194446.310162T003752043.545.833426753442143.545.815482§34583224345.3652834671234345.31532852605244345.32821YPDOD12542.544.710522114343264244.2842B69014274244.212828§74085284244.21592151373294244.22012A48827
Descriptionuroguanylinprecurguanylinprecursorheat-stableenteroheat-stableenteroheat-stableenteroheat-stableenteroheat-stableenteroheat-stableenteroheat-stableenteroguanylinprecursorguanylinprecursorguanylinprecursorenterotoxin-Yersheat-stableenterofollitropinbetacheat-stableenterohypotheticalproteGTPase-activatorphypotheticalproteprobablepolyferreserineproteinaseheat-stableenteroprobablemembraneprestalkDllprotezinefingerRNAbiferredoxin2[4Fe-4lutropinbetachailuteinizinghormonzinefingerprotei

304244.226821T04787314244.227521721933324244.23422T27785334244.24952G82371344244.26182672281354244.26982T23469364244.29372A45082374244.2125321T45787384244.216642¥F844853941.543.71872F881244041.543.741021T240204141.543.7127421T42017424143.21291FTHUB434143.21291FTPGB444143.21291FTSHB454143.21302JC4526
ALIGNMENTS

RESULT1JC4651

uroguanylinprecursor-humanN;Alternatenames:guanylylcyclaseactivatingpeptideIIC;Species:Homosapiens(man)

Page1hypotheticalprotehypotheticalprotehypotheticalproteFixG-relatedproteglutamatesynthasehypotheticalproteneurotrophicrecepdiseaseresistanceprobableretroelemproteinT12C9.5[ihypotheticalprotecysteinerichprotfollitropinbetacfollitropinbetacfollitropinbetacfollitropinbetac
MSNExhibit 1004 - Page 99 of 444

C;Date:10-May-1996#sequence_revision19-Jul-1996#text_change09-Jul-2004C;Accession:JC4651;S63702;S$68052R;Miyazato,M.;Nakazato,M.;Yamaguchi,H.;Date,¥.;Kojima,M.;Kangawa,K.;Matsuo,Biochem.Biophys.Res.Commun.’219,644-648,1996A;Title:CloningandcharacterizationofacDNAencodingaprecursorforhumanuroguanylA;Referencenumber:JC4651;MUID:96193705;PMID:8605041A;Accession:JC4651A;Moleculetype:mRNAA;Residues:1-112<MIY>

A;Cross-references:UNIPROT:Q16661;GB:U34279;NID:g1236798;PIDN:AAC50416.1;PID:g12367°R;Hill,O.;Cetin,Y¥.;Cieslak,A.;Maegert,H.J.;Forssmann,W.G.Biochim.Biophys.Acta1253,146-149,1995A;Title:Anewhumanguanylatecyclase-activatingpeptide(GCAP-II,uroguanylin):precurA;Referencenumber:S63702;MUID:96106424;PMID:8519795A;Accession:563702A;Moleculetype:mRNAA;Residues:1-112<HIL>A;Cross-references:EMBL:2Z50753;NID:g974823;PIDN:CAA90629.1;PID:9g974824A;Experimentalsource:tissuecolonR;Hess,R.;Kuhn,M.;Schulz-Knappe,P.;Raida,M.;Fuchs,FEBSLett.374,34-38,1995A;Title:GCAP-II:isolationandcharacterizationofthecirculatingformofhumanuroguaA;Referencenumber:S68052;MUID:96049550;PMID:7589507A;Accession:S$68052A;Moleculetype:protein

M.;

A;Residues:89-99,’X’,101-102,’X’,104-107,’X’,109-110,’X’,112<HES>C;Comment:Thisprotein,amemberofthegqguanylinpeptidefamily,isanendogenousactiv
C;Superfamily:guanylinC;Keywords:intestineF;1-26/Domain:signalsequence#statuspredicted<SIG>F;27-112/Product:uroguanylin#statuspredicted<MAT>QueryMatch96.8%;Score92;DB2;Length112;BestLocalSimilarity93.8%;Pred.No.9.6e-06;Matches15;Conservative1;Mismatches0;Indels0;Gaps0;*TETNTNULUI:HUIDb97NDDCELCVNVACTGCL112

RESULT2JC7620

guanylinprecursor,longform-EuropeaneelC;Species:Anguillaanguilla(Europeaneel)C;Date:30-Jun-2001#sequence_revision30-Jun-2001#text_change03-Aug-2001
Klodt,J.;Adermann,

MSNv. Bausch - IPR2023-00016
K.;



MonFeb1412:27:462005C;Accession:JC7620R;Comrie,M.M.;Cutler,C.P.;Cramb,G.Biochem.Biophys.Res.Commun.281,1078-1085,2001A;Title:CloningandexpressionofguanylinfromtheEuropeaneel(Anguillaanguilla).A;Referencenumber:JC7620;MUID:21139737;PMID:11243845A;Accession:JC7620A;Moleculetype:mRNAA;Residues:1-116<COM>A;Cross-references:GB:AJ301673C;Comment:Thisprotein,amemberofafamilyofheat-stablepeptides,isapotentextraxis.Thispeptidesignallingsystemplaysaroleinosmoregulationineuryhalinetele
C;Superfamily:guanylinC;Keywords:heat-stableprotein;osmoregulationF;1-28/Domain:signalsequence#statuspredicted<SIG>F;29-116/Product:guanylinprecursor,longform#statuspredicted<MAT>F;33-39/Region:homologous#statuspredictedF;69-114/Region:highlyconserved#statuspredictedQueryMatch76.8%;Score73;DB2;Length116;BestLocalSimilarity73.3%;Pred.No.0.0036;Matches11;Conservative1;Mismatches3;Indels0;Gaps0;"TLL|Db102DPCEICANAACTGCL116

RESULT3QHEC4

heat-stableenterotoxinSTA4precursor-EscherichiacoliC;Species:EscherichiacoliC;Date:31-Mar-1992#sequence_revision31-Mar-1992#text_change09-Jul-2004C;Accession:JT0373;A35978R;Stieglitz,H.;Cervantes,L.;Robledo,R.;Fonseca,R.;Covarrubias,L.;Bolivar,F.;
Plasmid20,42-53,1988

A;Title:Cloning,sequencing,andexpressioninficoll-generatedminicellsofanEscheriA;Referencenumber:JT0373;MUID:89202548;PMID:3071819A;Accession:JT0373A;Moleculetype:DNAA;Residues:1-72<STI>

A;Cross-references:UNIPROT:P07965;GB:J03311;NID:g147875;PIDN:AAA24652.1;PID:g14787R;Zhou,X.;Shen,L.P.;Chi,C.W.Toxicon28,453-456,1990A;Title:Isolationandnucleotidesequencedeterminationofageneencodingaheat-stabA;Referencenumber:A35978;MUID:90273381;PMID:2190361A;Accession:A35978A;Moleculetype:DNAA;Residues:1-72<ZHO>C;Genetics:A;Gene:estA4C;Superfamily:heat-stableenterotoxinSTC;Keywords:enterotoxin;heat-stableproteinF;1-19/Domain:signalsequence#statuspredicted<SIG>F;20-53/Domain:propeptide#statuspredicted<PRO>F;54-72/Product:heat-stableenterotoxin#statuspredicted<MAT>F;59-64,60-68,63-71/Disulfidebonds:#statuspredictedQueryMatch66.3%;Score63;DB1;Length72;BestLocalSimilarity83.3%;Pred.No.0.057;Matches10;Conservative0;Mismatches2;Indels0;Gaps0;THT,|Db60CELCCNPACTGC71
RESULT4QHECIB

heat-stableenterotoxinST-Ibprecursor-EscherichiacoliN;Alternatenames:heat-stableenterotoxinST-A2C;Species:EscherichiacoliC;Date:30-Jun-1991#sequence_revision30-Jun-1991#text_change09-Jul-2004C;Accession:JS0292;A33068;A33067;A30567

 

us-10-107-814-20.rpr

Page2

R;Moseley,S.L.;Hardy,J.W.;Hug,M.I.;Echeverria,P.;Falkow,S.Infect.Immun.39,1167-1174,1983A;Title:Isolationandnucleotidedeterminationofageneencodingaheat-stableenterotcA;Referencenumber:JS0292;MUID:83184648;PMID:6341230A;Accession:JS0292A;Moleculetype:DNAA;Residues:1-72<MOS>

A;Cross-references:UNIPROT:Q47185;UNIPROT:P07965;GB:M34916;NID:q146407;PIDN:AAA2399(R;Dwarakanath,P.;Visweswariah,S.S.;Subrahmanyam,Y.V.B.K.;Shanthi,G.;Jagannatha,!
Gene81,219-226,1989

A;Title:Cloningandhyperexpressionofageneencodingtheheat-stabletoxinofEschericA;Referencenumber:A33068;MUID:90034194;PMID:2680769A;Accession:A33068A;Moleculetype:DNAA;Residues:1-18,'A’,20-72<DWA>A;Cross-references:GB:M29255;NID:g148029;PIDN:AAA24686.1;PID:g148030A;Note:theauthorstranslatedthecodonAAGforresidue2asValandCTAforresidue34R;Aimoto,S.;Takao,T.;Shimonishi,Y.;Hara,S.;Takeda,T.;Takeda,Y.;Miwatani,T.Eur.J.Biochem.129,257-263,1982A;Title:Aminoacidsequenceofheat-stableenterotoxinproducedbyhumanenterotoxigenicA;Referencenumber:A33067;°'MUID:83105138;PMID:6759126A;Accession:A33067A;Moleculetype:proteinA;Residues:54-72<AIM>R;Guzman-Verduzco,L.M.;Kupersztoch,Y.M.Infect.Immun.57,645-648,1989A;Title:RectificationoftwoEscherichiacoliheat-stableenterotoxinallelesequences«A;Referencenumber:A30567;MUID:89108616;PMID:2643580A;Accession:A30567A;Moleculetype:DNA

A;Residues:1-198,'A‘’,20-24,‘AG’,27-41,‘'V’,43-44,'N’,46,‘E',48,'S',50-72<GUZ>A;Cross-references:GB:M18345;NID:g145862;PIDN:AAA23729.1;PID:g145863C;Comment:ThisisoneofthetypeIheat-stableenterotoxinsthataremethanol-soluble.
C;Genetics:A;Gene:st

C;Superfamily:heat-stableenterotoxinSTC;Keywords:enterotoxin;heat-stableproteinF;1-53/Domain:signalsequenceandpropeptide#statuspredicted<SIG>F;54-72/Product:heat-stableenterotoxinST-Ib#statusexperimental<MAT>F;59-64,60-68,63-71/Disulfidebonds:#statusexperimentalQueryMatch66.3%;Score63;.DB1;Length72;BestLocalSimilarity83.3%;Pred.No.0.057;Matches10;Conservative0;Mismatches2;‘Indels0;Gaps0;THI|Db60CELCCNPACTGC71
RESULT5A54534

heat-stableenterotoxin-Vibriomimicus(fragment)C;Species:VibriomimicusC;Date:06-Jan-1995#sequence_revision06-Jan-1995#text_change03-May-1996
C;Accession:A54534

R;Arita,M.;Honda,T.;Miwatani,T.;Takeda,T.;Takao,T.;Shimonishi,Y.FEMSMicrobiol.Lett.79,105-110,1991A;Title:Purificationandcharacterizationofaheat-stableenterotoxinofVibriomimicusA;Referencenumber:A54534A;Accession:AS54534A;Status:preliminaryA;Moleculetype:proteinA;Residues:1-17<ARI>C;Superfamily:heat-stableenterotoxinSTQueryMatch63.2%;Score60;DB2;Length17;BestLocalSimilarity66.7%;Pred.No.0.048;Matches10;Conservative1;Mismatches4;Indels0;Gaps0;*YTELLiLill..Db2DCCEICCNPACFGCL16
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onFeb1412:27:442005
GenCoreversion5.1.6Copyright(c)1993-2005CompugenLtd.OMprotein-proteinsearch,usingswmodelRunon:February11,2005,21:32:26;Searchtime34Seconds(withoutalignments)153.764Millioncellupdates/sec

Title:US~10-107-814-20Perfectscore:95Sequence:1NDECELCVNVACTGCL16Scoringtable:BLOSUM62
Gapop10.0,Gapext0.5Searched:1376875seqs,326749119residuesTotalnumberofhitssatisfyingchosenparameters:1376875MinimumDBseqlength:0MaximumDBseqlength:2000000000Post-processing:MinimumMatch0%MaximumMatch100%Listingfirst45summariesDatabase:Published_Applications_AA:*/cgn2_6/ptodata/1/pubpaa/US07_PUBCOMB.pep:*/cgn2_6/ptodata/1/pubpaa/PCT_NEW_PUB.pep:*/cegn2_6/ptodata/1/pubpaa/US06_NEW_PUB.pep:*/cgn2_6/ptodata/1/pubpaa/US06_PUBCOMB.pep:*/egn2_6/ptodata/1/pubpaa/US07_NEW_PUB.pep:*/cgn2_6/ptodata/1/pubpaa/PCTUS_PUBCOMB.pep:*/cgn2_6/ptodata/1/pubpaa/US08_NEW_PUB.pep:*/cgn2_6/ptodata/1/pubpaa/US08_PUBCOMB.pep:*:/cegn2_6/ptodata/1/pubpaa/USO9A_PUBCOMB.pep:*10:/cgn2_6/ptodata/1/pubpaa/US09B_PUBCOMB.pep:*11:/cgn2_6/ptodata/1/pubpaa/US09C_PUBCOMB.pep:*12:/cgn2_6/ptodata/1/pubpaa/US09_NEW_PUB.pep:*13:/cgn2_6/ptodata/1/pubpaa/US10A_PUBCOMB.pep:*14:/cgn2_6/ptodata/1/pubpaa/US10B_PUBCOMB.pep:*15:/cgn2_6/ptodata/1/pubpaa/US10C_PUBCOMB.pep:*16:/cgn2_6/ptodata/1/pubpaa/US10D_PUBCOMB.pep:*17:/cgn2_6/ptodata/1/pubpaa/US10_NEW_PUB.pep:*18:/cgn2_6/ptodata/1/pubpaa/US11_NEW_PUB.pep:*19:/cgn2_6/ptodata/1/pubpaa/US60_NEW_PUB.pep:*20:/cgn2_6/ptodata/1/pubpaa/US60_PUBCOMB.pep:*

wer naubWwne

Pred.No.isthenumberofresultspredictedbychancetohavea‘scoregreaterthanorequaltothescoreoftheresultbeingprinted,andisderivedbyanalysisofthetotalscoredistribution.SUMMARIES

%ResultQuery

No.ScoreMatchLengthDBIDDescription195100.01614US-10-107-814-20Sequence20,Appl29296.81614US-10-107-814-1Sequence1,Appli39296.816#14US~-10-197-954-141Sequence141,App49296.81615US-10-621-684-56Sequence56,Appl58387.41414US-10-107-814-21Sequence21,Appl6781.1_ 2515US-10-621-684-55Sequence55,Appl76669.51614US-10-107-814-2Sequence2,Appli86467.417°#17)«=+US-10-796-719-15Sequence15,Appl96366.313°15US-10-621-684-32Sequence32,Appl106366.314#15US-10-621-684-31Sequence31,Appl116366.314#15US-10-621-684-37Sequence37,Appl126366.314#17US-10-796-719-29Sequence29,Appl136366.31515US-10-371-966-3Sequence3,Appli
us-10-107-814-20.rapb

146366.315156366.315.166366.315176366.316186366.316196366.316206366.317216366.317226366.317236366.318246366.318256366.319266366.319276366.319286366.319296366.319306366.321316366.372326164.213336164.213346164.214356164.214366164.219376164.219386063.213396063.214406063.214416063.217426063.217436063.217446063.218456063.219
RESULT1US~10-107-814-20GENERALINFORMATION:APPLICANT:JACOB,GARYS.TITLEOFINVENTION:CURRENTFILINGDATE:NUMBEROFSEQIDNOS:23SOFTWARE:PatentInVer.2.1SEQIDNO20LENGTH:16TYPE:PRTFEATURE:NAME/KEY:DISULFIDLOCATION:(4)..(12)NAME/KEY:DISULFIDLOCATION:(7)..(15)S-10-107-814-20

Come se ee ee we eee nee se se ne te ee te ne te ee te ee

QueryMatchBestLocalSimilarityMatches16;ConservativeQy1NDECELCVNVACTGCL16Db1NDECELCVNVACTGCL16
15171515171s1517151s141517171717171717171717151717171715

APPLICANT:SHAILUBHAI,KUNWARNIKIFOROVICH,GREGORYORGANISM:ArtificialSequence
100.0%;100.0%;

US-10-621-684-30US-10-621-684-36US-10-796-719-32US-10-621-684-29US-10-621-684-35US-10-796-719-46US-10-621-684-28US-10-621-684-34US-10-796-719-53US-10-621-684-27US-10-621-684-33US-10-107-814-23US-10-371-966-1US-10-371-966-2US-10-796-719-1US-10-796-719-26US-10-796-719-39US-10-796-719-21US-10-796-719-135US-10-796-719-137US-10-796-719-102US-10-796-719-104US-10-796-719-84US-10-796-719-86US-10-796-719-143US-10-621-684-53US-10-796-719-110US-10-796-719-9US-10-796-719-10US-10-796-719-14US-10-621-684-40US-10-796-719-92ALIGNMENTS
;Sequence20,ApplicationUS/10107814.PublicationNo.US20030073628A1

Score95;
DB14;Pred.No.3.2e-06;0;Mismatches

SequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequenceSequence
TITLEOFINVENTION:GUANYLATECYCLASERECEPTORAGONISTSFORTHETREATMENTOFTISSUEINFLAMMATIONANDCARCINOGENESIS

FILEREFERENCE:81361/284943/MASCURRENTAPPLICATIONNUMBER:US/10/107,8142002-03-28OTHERINFORMATION:DescriptionofArtificialSequence:SyntheticOTHERINFORMATION:guanylatecyclasereceptoragonistpeptide
Length16;Indels0;Gaps

104,App84,Appl86,Appl143,App53,Appl110,App9,Appli10,Appl14,Appl40,Appl92,Appl
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MonFeb1412:27:442005
RESULT2US-10-107-814-1Sequence1,ApplicationUS/10107814PublicationNo.US20030073628A1GENERALINFORMATION:APPLICANT:SHAILUBHAI,KUNWARAPPLICANT:NIKIFOROVICH,GREGORYAPPLICANT:JACOB,GARYS.TITLEOFINVENTION:GUANYLATECYCLASERECEPTORAGONISTSFORTHETREATMENTTITLEOFINVENTION:OFTISSUEINFLAMMATIONANDCARCINOGENESISPILEREFERENCE:81361/284943/MASCURRENTAPPLICATIONNUMBER:US/10/107,814CURRENTFILINGDATE:2002-03-28NUMBEROFSEQIDNOS:23SOFTWARE:PatentInVer.2.1SEQ,IDNO1

ve Me se te se ee te me te te me se se se te se te te me te se

 

LENGTH:16

TYPE:PRT.ORGANISM:HomosapiensFEATURE:NAME/KEY:DISULFIDLOCATION:(4)..(12)NAME/KEY:DISULPIDLOCATION:(7)..(15)$-10-107-814-1

QueryMatch96.8%;Score92;DB14;Length16;BestLocalSimilarity93.8%;Pred.No.8.1le-06;Matches15;Conservative1;Mismatches0;Indels0;Gaps0;Qy1TTTLt16Db1NDDCELCVNVACTGCL16-RESULT3 ‘
US-10-197-954-141Sequence141,ApplicationUS/10197954PublicationNo.US20030119021A1;GENERALINFORMATION:;APPLICANT:K"ster,Hubert;APPLICANT:Siddiqi,Suhaib;APPLICANT:Little,Daniel;TITLEOFINVENTION:CaptureCompounds,CollectionsThereof}TITLEOFINVENTION:AndMethodsForAnalyzingTheProteomeAndComplex;TITLEOFINVENTION:Compositions;FILEREFERENCE:24743-2305;CURRENTAPPLICATIONNUMBER:US/10/197,954;CURRENTFILINGDATE:2002-07-16;PRIORAPPLICATIONNUMBER:60/306,019;PRIORFILINGDATE:2001-07-16;PRIORAPPLICATIONNUMBER:60/314,123

PRIORPRIORPRIOR

:FILINGDATE:-_2001-08-21;APPLICATIONNUMBER:60/363,433;FILINGDATE:2002-03-11;NUMBEROFSEQIDNOS:149;SOFTWARE:FastSEQforWindowsVersion4.0;SEQIDNO141;LENGTH:16;TYPE:PRT;ORGANISM:HomoSapienUS-10-197-954-141

QueryMatch96.8%;Score92;DB14;Length16;BestLocalSimilarity93.8%;Pred.No.8.1e-06;Matches15;Conservative1;MismatchesQO;Indels0;Gaps0;YTTL:|.Db1NDDCELCVNVACTGCL16

us-10-107-814-20.rapb

Page2

RESULT4US-10-621-684-56
hme ne ne ee me ee ne ee Se ne ne ee ee mee te me ne me ne te te ne ee te Se Se ne se te te te te te ne

Sequence56,ApplicationUS/10621684PublicationNo.US20040029182A1GENERALINFORMATION:APPLICANT:Waldman,ScottA.TITLEOFINVENTION:STReceptorBindingCompoundsandMethodsofUsingtheSame
NUMBEROFSEQUENCES:56CORRESPONDENCEADDRESS:

ADDRESSEE:WoodcockWashburnKurtzMackiewicz&No.US20040029182AlrisSTREET:OneLibertyPlace,46thFloorCITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:USAZIP:19103COMPUTERREADABLEFORM:MEDIUMTYPE:FloppydiskCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:WindowsSOFTWARE:WordPerfect6.1CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/10/621,684FILINGDATE:17-Jul-2003CLASSIFICATION:435PRIORAPPLICATIONDATA:APPLICATIONNUMBER:US/08/583,447AFILINGDATE:05-JAN-1996APPLICATIONNUMBER:US08/141,892FILINGDATE:26-OCT-1993.ATTORNEY/AGENTINFORMATION:NAME:DeLuca,MarkREGISTRATIONNUMBER:33,229REFERENCE/DOCKETNUMBER:TJU-1702TELECOMMUNICATIONINFORMATION:TELEPHONE:215-568-3100TELEFAX:215-568-3439INFORMATIONFORSEQIDNO:56:SEQUENCECHARACTERISTICS:LENGTH:16aminoacidsTYPE:aminoacidTOPOLOGY:linearMOLECULETYPE:peptide
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 SEQUENCEDESCRIPTION:SEQIDNO:56:
iS-10-621-684-56

QueryMatch96.8%;Score92;DB15;Length16;BestLocalSimilarity93.8%;Pred.No.8.1e-06;Matches15;Conservative1;Mismatches0;Indels0;Gaps0;Qy1PTTil16FTIDb1NDDCELCVNVACTGCL16
RESULT5US-10-107-814-21Sequence21,ApplicationUS/10107814PublicationNo.US20030073628A1GENERALINFORMATION:APPLICANT:SHAILUBHAI,KUNWARAPPLICANT:NIKIFOROVICH,GREGORYAPPLICANT:JACOB,GARYS.TITLEOFINVENTION:GUANYLATECYCLASERECEPTORAGONISTSFORTHETREATMENTTITLEOFINVENTION:OFTISSUEINFLAMMATIONANDCARCINOGENESISFILEREFERENCE:81361/284943/MASCURRENTAPPLICATIONNUMBER:US/10/107,814CURRENTFILINGDATE:2002-03-28NUMBEROFSEQIDNOS:23SOFTWARE:PatentinVer.SEQIDNO21LENGTH:14TYPE:PRT

2.1
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 MonFeb1412:27:442005us-10-107-814-20.rag..Page1269296.837.2AAW23240Aaw23240GCAP-IICGenCoreversion5.1.6279296.8382AAW18475Aawi8475HumanGCACopyright(c)1993-2005CompugenLtd..289296.8382AAW23229Aaw23229GCAP-IIC299296.8432AAW18489Aaw18489HumanGCA-309296.843.2AAW23236Aaw23236GCAP-IICOMprotein-proteinsearch,usingswmodel319296.8562AAW18469Aaw18469HumanGCA329296.8562AAW23223Aaw23223GCAP-IICRunon:February11,2005,21:21:52;Searchtime44Seconds339296.8642AAW18492Aaw18492HumanGCA(withoutalignments),349296.8642AAW23239Aaw23239GCAP-IIC140.640Millioncellupdates/sec359296.8662AAW18491Aaw18491HumanGCA369296.8662AAW23238Aaw23238GCAP-IICTitle:US-10-107-814-20379296.8672AAW18474Aawi8474HumanGCAPerfectscore:95.389296.8672AAW23228Aaw23228GCAP-IICSequence:1NDECELCVNVACTGCL16399296.8692AAW18472Aaw18472HumanGCA409296.8692AAW18481Aaw18481HumanGCAScoringtable:BLOSUM62419296.8692AAW18488Aaw18488HumanGCAGapop10.0,Gapext0.5. 429296.8692AAW23226Aaw23226GCAP-IIC439296.870#2AAW18471Aaw18471HumanGCASearched:2105692seqs,386760381residues449296.870#2AAW18480Aaw18480HumanGCA459296.8702AAW23225Aaw23225GCAP-IIC

Totalnumberofhitssatisfyingchosenparameters:2105692MinimumDBseqlength:0ALIGNMENTS
MaximumDBseqlength:2000000000Post-processing:MinimumMatch-0%RESULT1MaximumMatch100%AAO16201Listingfirst45summariesIDAAOQ16201standard;peptide;16AA.XX

Database:A_Geneseq_16Dec04:*ACAAO16201;1:geneseqp1980s:*XX2:geneseqp1990s:*DT28-MAR-2003(firstentry)3:genesegp2000s:*XX4: geneseqgp2001s:*DEGuanylatecyclasereceptoragonistpeptide,SEQIDNo20.Po5:geneseqp2002s:*XXwz6:geneseqp2003as:*KWGuanylatecyclasereceptoragonist;apoptosisinduction;cancer;polyps;<f7:geneseqp2003bs:*KWinflammation;asthma;nephritis;hepatitis;bronchitis;cysticfibrosisjqy\o8:geneseqp2004s:*KWinflammatoryboweldisease;pancreatitis;ulcerativecolitis;i)=-KWCrohn'sdisease;Kaposi'ssarcoma.—)Pred.No.isthenumberofresultspredictedbychancetohaveaXX. anoscoregreaterthanorequaltothescoreoftheresultbeingprinted,OSUnidentified.=>andisderivedbyanalysisofthetotalscoredistribution.,XX”FHKeyLocation/QualifiersOoaSUMMARIESPTDisulfide-bond4..12De%FTDisulfide-bond7..15SSResultQueryXXQuxNo.ScoreMatchLengthDBIDDescriptionPNWO200278683-Al.1aweweeweewwwweetewmmeeetemeeeeewneeenwnnenmeweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexx195100.0166AAO16201Aaoi6é201GuanylatePD10-OCT-2002.r=29296.8162AAR90204Aar90204UroguanylXXi139296.8162AAYO02390Aay02390HeatstabPF28-MAR-2002;2002WO-US009551.i)=49296.8162AAY29612Aay29612UroguanylXX=oO59296.8162AAYO6976Aay06976HeatstabPR29-MAR-2001;2001US-0279437P..—=wD69296.8162AAY02402Aay02402HeatstabPR29-MAR-2001;2001US-02794386P.om5. 79296.8164AAB92073Aab92073GuanylinPR27-JUN-2001;2001US-0300850P.im89296.8164AABB3214Aab83214HumanuroPR10-JUL-2001;2001US-0303806P.=eo99296.8166°AAO16182Aaol6é182HumanuroPR25-JUL-2001;2001US-0307358P.=109296.8166ABG74820Abg74820HumanuroPR17-JAN-2002;2002US-0348646P.)°119296.8168ADNO3414Adn03414ExemplaryXX>129296.8168ADR42249Adr42249UroguanylPA(SYNE-)-SYNERGYPHARMINC.Z.Z.139296.8192AAW18470Aaw18470HumanGCAXX149296.8192AAW18483Aawi8483HumanGCAPIShailubhaiK,NikiforovichG,JacobGS;NN1592"96.8192AAW23224Aaw23224GCAP-IICxX>>169296.8222AAW18482Aawl18482HumanGCADRWPI;2003-148251/14.179296.8222AAW18473Aawl18473HumanGCAXX189296.8222AAW23227Aaw23227GCAP-IICPTNovelguanylatecyclasereceptoragonistpeptideusefulforpreventingor199296.823°42AAW18487Aaw18487HumanGCAPTtreatingprimaryormetastaticcancerandpolypsinapatient,andfor209296.823°2AAW23235Aaw23235GCAP-IICcPTinducingapoptosisinthecellsofasubject.219296.8242AAW18465Aawl8465HumanGCAXX229296.8245AAM47256Aam47256GuanylatePSClaim1;Page6;47pp;English.239296.8282AAW18494Aaw18494HumanGCAXX249296.8282AAW23241Aaw23241GCAP-IICceTheinventioncomprisesguanylatecyclasereceptoragonistpeptidesthat259296.8372AAW18493Aaw18493HumanGCAceareusefulforinducingapoptosisinthecellsofasubject.Thepeptides
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MonFeb1412:27:442005ceoftheinventionmaybeusedtotreat:cancer;polyps;inflammation;ccasthma;nephritis;hepatitis;pancreatitis;bronchitis;cysticfibrosis;ccinflammatoryboweldisease;ulcerativecolitis;Crohn’sdisease;andceKaposi’ssarcoma.Thepresentaminoacidsequencerepresentsaguanylatecccyclasereceptoragonistpeptideoftheinventionxx,sQSequence16AA;

QueryMatch100.0%;Score95;DB6;Length16;BestLocalSimilarity100.0%;Pred.No.3.3e-06;Matches16;Conservative0;Mismatches0;Indels0;Gaps0;*STEINiIDb1NDECELCVNVACTGCL16
RESULT2AAR90204

IDAAR90204standard;peptide;i6AA.
XX

ACAARS0204;
XX

DT01-AUG-1996(firstentry)
XX

DEUroguanylin.
XX

KWintestinalguanylatecyclaseregulator;laxative;constipation.
XX

osHomosapiens.
XX

FHKeyLocation/QualifiersFTDisulfide-bond4..12FT/note="thisbondisabsentinthenon-activeformoftheFTpeptide"FTDisulfide-bond7..15FT/note="thisbondisabsentinthenon-activeformoftheFTpeptide"
XX

PNUS5489670-A.
XX

PD06-PEB-1996.XX.PF29-OCT-1993;93US-00145940.
XX

PR29-OCT-1993;-93US-00145940.
XX

PA(SEAR)SEARLE&COGD.
XX

PISmithCE,FokKF,CurrieMG,KitaT;
XX

DRWPI;1996-115663/12.
XX

PTNewisolatedhumanuroguanylinpeptide-anendogenousstimulatorofPTintestinalguanylatecyclase,usedforthecontrolofintestinalPTabsorption.:xx.PSClaim1;Col7;9pp;English.xx.ceThepeptide,designatedhumanuroguanylin,hasbeenisolatedfromhumanceurine.ItisanendogenousstimulatorofintestinalguanylatecyclaseandccactstoincreasecyclicGMPlevels,tocontrolintestinalabsorption,toceregulatefluidandelectrolytetransport,todisplaceheatstablec¢enterotoxins,toelicitchloridesecretionandtodecreasewaterceabsorption.Itmaythusactasalaxativeandbeusefulinpatientscesufferingfromconstipation,e.g.cysticfibrosispatientswhosufferccwithsevereintestinalcomplicationsfromconstipationXX+SQSequence16AA;QueryMatch96.8%;Score92;DB2;Length16;BestLocalSimilarity93.8%;Pred.No.8.5e-06;Matches15;Conservative1;Mismatches0;Indels0;Gaps0;
us-10-107-814-20.rag

1NDECELCVNVACTGCL16Hetty1NDDCELCVNVACTGCL16
QyDb

RESULT3AAY02390

IDAAY02390standard;peptide;16AA.
g

ACAAY02390;
09-JUL-1999(firstentry)HeatstableSTenterotoxinuroguanylinpeptide.Selection;candidatedrug;cellreceptorbinding;affinity;biologicalreceptor;rationaldrugdesign;combinatorialdrugdesign;receptorantagonist;receptoragonist;STenterotoxin;betaturnmimetic;gamma-turnmimetic;betasheetmimetic;disulphidebridgemimetic.

Unidentified..WO9909416-A2.25-FEB-1999.20-AUG-1998;98WO-GB002504.20-AUG-1997;97GB-00017652.(NYCO-)NYCOMEDIMAGINGAS.(COCK/)COCKBAINJ.WolfeHR;WPI;1999-181156/15.Methodofdrugselection-anduseofanacetamidomethyl-protectedpolymerasasubstrateinthesolidstatesynthesisofanoligopeptide.
RS SRERARE SRA URORERGHESSSR ERAN

PsDisclosure;Page2;38pp;English.
XX

ccThespecificationdescribesamethodforselectingacandidatedrugeccompoundhavingaffinityforbiologicalreceptors.Themethodusesacecombinationofrationalandcombinatorialdrugdesigntechniques.Atccleast1residueintheoriginalcellreceptorbindingpeptideismodifiedcCtoanon-naturalaminoacid,preferablyabetaturnmimetic,agamma-turnccmimetic,abetasheetmimeticoradisulphidebridgemimetic.Themethodceisusedforidentificationofacandidatereceptorantagonistoragonist.ccThepresentpeptideisacellreceptorbindingpeptide,andcanthusbeccusedasastartingpointforidentificationofcandidatedrugcompounds,ceusingthemethodoftheinvention
XX

SQSequence16AA;

QueryMatch96.8%;Score92;DB2;Length16;BestLocalSimilarity93.8%;Pred.No.8.5e-06;Matches15;Conservative1;Mismatches0;Indels0;Gaps0;Qy1NDECELCVNVACTGCL16PeteDb1NDDCELCVNVACTGCL16
RESULT4

AAY29612.IDAAY29612standard;peptide;16AA.
xX

ACAAY29612;
XX

DT15-OCT-1999(firstentry)
XX

Page2
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 Mon Feb 14 12:27:44 2005 us~-10-107-814-20.rai . Page 1

28 63 66.3 15 2 US-08-467-920-36 Sequence 36, Appl
GenCore version 5.1.6 29 63 66.3 15 3 US-08-635-930-30 Sequence 30, Appl

Copyright (c) 1993 - 2005 Compugen Ltd. 30 63 66.3 15 3 US-08-635-930-36 Sequence 36, Appl
31 63 66.3 15 3 US-09-193-997-30 Sequence 30, Appl
32 63 66.3 15 3 US-09-193-997-36 Sequence 36, Appl

OM protein - protein search, using sw model . 33 63 66.3 15 3 US-09-138-237A-30 Sequence 30, Appl
34 63 66.3 1S 3 US-09-138-237A-36 Sequence 36, Appl

Run on: February 11, 2005, 21:23:16 ; Search time 23 Seconds 35 63 66.3 16 1 US-08-141-892A-29 Sequence 29, Appl
(without alignments) 36 63 66.3 16 1 US-08-141-892A-35 Sequence 35, Appl
51.930 Million cell updates/sec 37 63 66.3 16 2 US-08-583-447A-29 Sequence 29, Appl

38 63 66.3 16 2 US-08-583-447A-35 Sequence 35, Appl
Title: US-10-107-814-20 39 63 66.3 16 2 US-08-467-920-29 Sequence 29, Appl
Perfect score: 95 40 63 66.3 16 2 US-08-467-920-35 Sequence 35, Appl
Sequence: 1 NDECELCVNVACTGCL 16 41 63 66.3 16 3 US-08-635-930-29 Sequence 29, Appl

. 42 63 66.3 16 3 US-08-635-930-35 Sequence 35, Appl
Scoring table: BLOSUM62 43 63 66.3 16 3 US-09-193-997-29 Sequence 29, Appl

Gapop 10.0 , Gapext 0.5 44 63 66.3 16 3 US-09-193-997-35 Sequence 35, Appl
45 63 66.3 16 3 US-09-138-237A-29 Sequence 29, Appl

Searched: 513545 seqs, 74649064 residues

Total number of hits satisfying chosen parameters: 513545 ALIGNMENTS

Minimum DB seq length: 0
Maximum DB seq length: 2000000000 RESULT 1US-08-145-940-1
Post-processing: Minimum Match 0% ; Sequence 1, Application US/08145940

Maximum Match 100% i; Patent No. 5489670
Listing first 45 summaries GENERAL INFORMATION:

, APPLICANT: Currie, Mark G.

i
i
i

Database : Issued_Patents_AA:* ; APPLICANT: Kita, Toshihiro
1: /egn2_6/ptodata/1/iaa/5A_COMB.pep:* i APPLICANT: Smith, Christine E.
2:  f/egn2_“6/ptodata/1/iaa/5B_COMB. pep: * i APPLICANT: Fok, Kam F.
3: /cegn2_6/ptodata/1/iaa/6A_COMB.pep:* ; TITLE OF INVENTION: Human Uroguanylin
4: /egn2_6/ptodata/1/iaa/6B_COMB.pep:* } NUMBER OF SEQUENCES: 2
5: /egn2_~6/ptodata/1/iaa/PCTUS|COMB .pep:* i CORRESPONDENCE ADDRESS:
6: /cgn2_6/ptodata/1/iaa/backfiles1.pep:* ; ADDRESSEE: Dennis A. Bennett, G.D. Searle & Co.,

i ADDRESSEE:. Corporate Patent Dept.
Pred. No. is the number of results predicted by chance to have a ; STREET: P. 0. Box 5110
score greater than or equal to the score of the result being printed, ; CITY: Chicago
and is derived by analysis of the total score distribution. ; STATE: Illinois

i COUNTRY: USA
SUMMARIES ; ZIP: 60680

% i COMPUTER READABLE FORM:
Result Query ; MEDIUM TYPE: Floppy disk

No. Score Match Length DB ID Description : COMPUTER: IBM PC compatible
mtteeen nnn eeen ne nn eennnnne nn ne en nn nnn n ne i OPERATING SYSTEM: PC-DOS/MS-DOS

1 92 96.8 16 1 US-08-145-940-1 Sequence 1, Appli i SOFTWARE: PatentIn Release #1.0, Version #1.25
2 92 $6.8 16 2 US-08-583-447A-56 Sequence 56, Appl i CURRENT APPLICATION DATA:
3 86 $0.5 15 1 US-08-145-940-2 Sequence 2, Appli i APPLICATION NUMBER: US/08/145,940
4 7 81.1 15 2 US-08-583-447A-55 Sequence 55, Appl ; FILING DATE:
5 63 66.3 13. 1 US-08-141-892A-32 Sequence 32, Appl ; CLASSIFICATION: 530
6 63 66.3 13.9 2 US-08-583-447A-32 Sequence 32, Appl i ATTORNEY/AGENT INFORMATION:
7 63 66.3 13° 2 US-08-467-920-32 Sequence 32, Appl ? NAME: Bennett, Dennis A.
8 63 66.3 13 3 US-08-635-930-32 Sequence 32, Appl ; REGISTRATION NUMBER: 34,547
9 63 66.3 13. 3 US-09-193-997-32 Sequence 32, Appl ; REFERENCE/DOCKET NUMBER: 07-21(808)A

10 63 66.3 13° 3 US-09-138-237A-32 Sequence 32, Appl i TELECOMMUNICATION INFORMATION:
12 63 66.3 14 1 US-08-141-892A-31 Sequence 31, Appl ; TELEPHONE : (708) 470-6501
12 63 66.3 14 1 US-08-141-892A-37 Sequence 37, Appl i TELEFAX: (708) 470-6881
13 63 66.3 14 2 US-08-583-447A-31 Sequence 31, Appl ;} INFORMATION FOR SEQ ID NO: 1:
14 63 66.3 14 2 US-08-583-447A-37 Sequence 37, Appl i SEQUENCE CHARACTERISTICS:
15 63 66.3 14 2 US-08-467-920-31 Sequence 31, Appl i LENGTH: 16 amino acids
16 63 66.3 14 2 US-08-467-920-37 Sequence 37, Appl ; TYPE: amino acid
17 63 66.3 14 3 US-08-635-930-31 Sequence 31, Appl ; TOPOLOGY: linear
18 63 66.3 14 3 US-08-635-930-37 Sequence 37, Appl ; MOLECULE TYPE: peptide
19 63 66.3 14 3 US-09-193-997-31 Sequence 31, Appl US-08-145-940-1
20 63 66.3 14 3 US-09-193-997-37 Sequence “37, Appl
21 63 66.3 14 3 US-09-138-237A-31 Sequence 31, Appl Query Match 96.8%; Score 92; DB 1; Length 16;
22 63 66.3 14 3 US-09-138-237A-37 Sequence 37, Appl Best Local Similarity 93.8%; Pred. No. 2.9e-06;
23 63 66.3 15 1 US-08-141-892A-30 Sequence 30, Appl Matches 15; Conservative 1; Mismatches 0; Indels 0; Gaps 0;
24 63 66.3 15 1 US-08-141-892A-36 Sequence 36, Appl Le

25 63 66.3 15 2 US-08-583-447A-30 Sequence 30, Appl oy i NDBEELCMNVRCTECL 16 MSNExhibit 1004 - Page 105 of 44426 63 66.3 15 2 US-08-583-447A-36 Sequence 36, Appl
27 63 66.3 15 2 US-08-467-920-30 Sequence 30, Appl Db 1 NDDCELCVNVACTGCL 16 MSNv.Bausch - IPR2023-00016
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MonFeb1412:27:442005
RESULT2US-08-583-447A-56Sequence56,ApplicationUS/08583447APatentNo.5879656GENERALINFORMATION:APPLICANT:Waldman,ScottA.TITLEOFINVENTION:STReceptorBindingCompoundsandTITLEOFINVENTION:MethodsofUsingtheSameNUMBEROFSEQUENCES:56CORRESPONDENCEADDRESS:STREET:OneLibertyPlace,46thFloorCITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:USAZIP:19103COMPUTERREADABLEFORM:MEDIUMTYPE:FloppydiskCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:WindowsSOFTWARE:WordPerfect6.1CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/08/583,447AFILINGDATE:05-JAN-1996CLASSIFICATION:435PRIORAPPLICATIONDATA:APPLICATIONNUMBER:US08/141,892FILINGDATE:26-OCT-1993CLASSIFICATION:435ATTORNEY/AGENTINFORMATION:NAME:DeLuca,MarkREGISTRATIONNUMBER:33,229REFERENCE/DOCKETNUMBER:TJU-1702TELECOMMUNICATIONINFORMATION:TELEPHONE:215-568-3100TELEFAX:215-568-3439INFORMATIONFORSEQIDNO:56:SEQUENCECHARACTERISTICS:LENGTH:16aminoacidsTYPE:aminoacidTOPOLOGY:linearMOLECULETYPE:peptide

a

 

S-08-583-447A-56

QueryMatch96.8%;Score92;DB2;Length16;BestLocalSimilarity93.8%;Pred.No.2.9e-06;Matches15;Conservative1;Mismatches0;Indels0;”tTSTTNILNLL|lIDb1NDDCELCVNVACTGCL16
RESULT3US-08-145-940-2;Sequence2,ApplicationUS/08145940;PatentNo.5489670;GENERALINFORMATION:APPLICANT:Currie,MarkG.APPLICANT:Kita,ToshihiroAPPLICANT:Smith,ChristineE.APPLICANT:Fok,KamF.TITLEOFINVENTION:HumanUroguanylinNUMBEROFSEQUENCES:2CORRESPONDENCEADDRESS:ADDRESSEE:DennisA.Bennett,G.D.Searle&Co.,ADDRESSEE:CorporatePatentDept.STREET:BP.O.Box5110CITY:ChicagoSTATE:IllinoisCOUNTRY:USA

i?

 

ADDRESSEE:WoodcockWashburnKurtzMackiewicz&No.5879656ris
Gaps

us-10-107-814-20.rai
ZIP:60680COMPUTERREADABLEFORM:MEDIUMTYPE:FloppydiskCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:PC-DOS/MS-DOSSOFTWARE:PatentInRelease#1.0,Version#1.25CURRENTAPPLICATIONDATA:APPLICATIONNUMBER:US/08/145,940FILINGDATE:CLASSIFICATION:530ATTORNEY/AGENTINFORMATION:NAME:Bennett,DennisA.REGISTRATIONNUMBER:34,547REFERENCE/DOCKETNUMBER:07-21(808)ATELECOMMUNICATIONINFORMATION:TELEPHONE:(708)470-6501TELEFAX:(708)470-6881INFORMATIONFORSEQIDNO:2:SEQUENCECHARACTERISTICS:LENGTH:15aminoacidsTYPE:aminoacidTOPOLOGY:linearMOLECULETYPE:peptide

Come we see se se se ee te Se se te Se se te te te ne te te te se

 'S-08-145-940-2

QueryMatch90.5%;Score86;DB1;Length15;BestLocalSimilarity93.3%;Pred.No.1.7e-05;Matches14;Conservative1;Mismatches0;Indels0;Oy2PMT16.t|Db1DDCELCVNVACTGCL15
RESULT4US-08-583-447A-55Sequence55,ApplicationUS/08583447APatentNo.5879656GENERALINFORMATION:.-APPLICANT:Waldman,ScottA.TITLEOFINVENTION:STReceptorBindingCompoundsandTITLEOFINVENTION:MethodsofUsingtheSameNUMBEROFSEQUENCES:56CORRESPONDENCEADDRESS:STREET:OneLibertyPlace,46thFloorCITY:PhiladelphiaSTATE:PennsylvaniaCOUNTRY:USAZIP:19103COMPUTERREADABLEFORM:MEDIUMTYPE:FloppydiskCOMPUTER:IBMPCcompatibleOPERATINGSYSTEM:WindowsSOFTWARE:WordPerfect6.1CURRENTAPPLICATIONDATA:APPLICATION:NUMBER:US/08/583,447AFILINGDATE:05-JAN-1996CLASSIFICATION:435PRIORAPPLICATIONDATA:APPLICATIONNUMBER:US08/141,892FILINGDATE:26-OCT-1993CLASSIFICATION:435ATTORNEY/AGENTINFORMATION:NAME:DeLuca,MarkREGISTRATIONNUMBER:33,229REFERENCE/DOCKETNUMBER:TJU-1702TELECOMMUNICATIONINFORMATION:TELEPHONE:215-568-3100TELEFAX:215-568-3439INFORMATIONFORSEQIDNO:5S:'SEQUENCECHARACTERISTICS:LENGTH:15aminoacids ADDRESSEE:WoodcockWashburnKurtzMackiewicz&No.5879656ris

Page2Gaps
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Rawlines,S.
ID / (oT BIS

10/107814

FILE 'REGISTRY' ENTERED AT 12:52:53 ON 14 FEB 2005

Ll 1 S NDECELCVNVACTGCL/SQSP

L1 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2005 ACS on STN
RN 467426-54-6 REGISTRY

CN L-Leucine, L-asparaginyl-L-a-aspartyl-L-a-glutamyl-L-cysteinyl-
L-a-glutamyl-L-leucyl-L-cysteinyl-L-valyl-L-asparaginyl-L-valyl-L-
alanyl-L-cysteinyl-L-threonylglycyl-L-cysteinyl-, cyclic
(4912), (7915)-bis(disulfide) (9CI) (CA INDEX NAME)

OTHER NAMES:

CN 20: PN: WO02078683 SEQID: 20 claimed protein
SQL 16

SEQ 1 NDECELCVNV ACTGCL

HITS AT: 1-16

REFERENCE 1: 137:304753

FILE 'CAPLUS' ENTERED AT 12:53:20 ON 14 FEB 2005
L2 1s bl

L2 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2005 ACS on STN
ED Entered STN: 11 Oct 2002
ACCESSION NUMBER: 2002:777706 CAPLUS
DOCUMENT NUMBER: 137:304753

TITLE: Guanylate cyclase receptor agonists for the treatment
of tissue inflammation and carcinogenesis

INVENTOR(S): Shailubhai, Kunwar; Nikiforovich, Gregory; Jacob, Gary
5.

PATENT ASSIGNEE(S): Synergy Pharmaceuticals, Inc., USA
SOURCE: PCT Int. Appl., 47 pp.

CODEN: PIXXD2
DOCUMENT TYPE: Patent

LANGUAGE: English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2002078683 Al 20021010 WO 2002-US9551 20020328

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN,
co, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH,
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ,
UA, UG, UZ, VN, YU, ZA, 2M, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, T™

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, 2M, ZW, AT, BE, CH,
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR,
BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

CA 2441970 AA 20021010 CA 2002-2441970 20020328
US 2003073628 Al 20030417 US 2002-107814 20020328
EP 1379224 Al 20040114 EP 2002-721604 20020328

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NUL, SE, MC, PT,
IE, SI, LT, LV, FI, RO, MK, CY, AL, TR

JP 2004532208 T2 20041021 JP 2002-576949 20020328
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PRIORITY APPLN. INFO.: US 2001-279437P P 20010329
US 2001-279438P P 20010329

US 2001-300850P P 20010627
US 2001-303806P P 20010710
US 2001-307358P P 20010725
US 2002-348646P P 20020117
WO 2002-US9551 W 20020328

AB 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 mols. 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 mol., 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, <i>inter alia<i/>,
inflammation, including gastrointestinal inflammatory disorders, general
organ inflammation and asthma, and carcinogenesis of the lung,
gastrointestinal tract, bladder, testis, prostate and pancreas, or polyps.

IT 467426-54-6

RL: PAC (Pharmacological activity); PRP (Properties); THU (Therapeutic
use); BIOL (Biological study); USES (Uses)

(guanylate cyclase receptor agonists for the treatment of tissue
inflammation and carcinogenesis)

REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT
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Le rapes? pplication Number : 10/107,814 Confirmation No. 9117
Applicant(s) : Kunwar Shailubhaietal.

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

Sir:

INFORMATION DISCLOSURE STATEMENT UNDER37 C.F.R. §1.97

Pursuant to 37 CFR §1.97 and 1.56, the attention of the U.S. Patent and Trademark

Office is hereby directed to the following disclosures made herein, which include:

REFERENCES AND RELEVANCY

x Applicant(s) wish(es) to make of record the documentslisted on the attached Form
PTO-1449. Copies of the listed documents are attached, where required, as are any
readily available full or partial English translations of any non-English language
documents.

Applicant(s) wish(es) to make of record the documentslisted on the attached Form
PTO-1449. The references cited herein were cited for consideration in the parent
application, and, pursuant to 37 CFR 1.98(d), copies of the cited references can be
foundin thefile of the parent application (U.S. Serial No. , filed ).

Applicant(s) wish(es) to make of record the documentslisted on the attached Form
PTO-1449. The references cited herein were cited in the International Search Report
issued for the corresponding International application, and copies of the International
Search Report and the cited references are attached for the Examiner’s consideration.

Applicant(s) wish(es) to make of record the documentslisted on the attached Form
PTO-1449. The references cited herein were cited in a communication from a foreign
or international patent office in a counterpart foreign or international application(s), and
copies of both the relevant communication and the cited references, where required,
are attached for the Examiner’s consideration.
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Information Disclosure Statement

U.S. Serial No. 10/107,814
Page 2 of 3

CERTIFICATION

The undersignedcertifies that, pursuant to 37 CFR §1.97(e)(1),

O each item of information contained in this Information Disclosure Statement wascited

in a communication from a foreign or international patent office in a counterpart foreign
or international application not more than three monthspriorto the filing of this
Statement.

RELATED CASES

O identified in the attached Appendix are related applications directed to related
technical subject matter. Copies of the related applications, where required, are
attached for the Examiner's consideration. The identification of the related U.S. patent
applications is not to be construedas a waiverofsecrecy for those applications, now or
upon issuance of the present application as a patent.

BASIS FOR CONSIDERATION

This Information Disclosure Statementis filed:

CJ within three monthsofthefiling date of the application and/or before the mailing date of
a first Official Action on the merits, and no fee is required [37 C.F.R. §1.97(b)].

C] with the appropriate certification, and no fee is required [37 C.F.R. §1.97(e)(1)].

Xl after the mailing date of the first Official Action on the merits, but prior to the issuance
of a Notice of Allowance, and the requisite fee is authorized herein for payment [37
C.F.R. §1.97(c)].

CO with a Request for Continued Examination (RCE), and nofeeis required [37 C.F.R.
§1.97(b)(4)].

FEE AUTHORIZATION

[X) Authorization is hereby given to charge any deficient fee(s) under 37 CFR §1.16 and
§1.17 as necessary to ensure the consideration of this disclosure, or to credit any fee
overpayments, to Deposit Account No. 503-121.

XI Authorization is hereby given to charge the requisite fee of $180 (Fee Code 1806) for
submission of this Information Disclosure Statement to Deposit Account No. 503-121.

It is respectfully requested that this information be expressly considered during the

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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Information Disclosure Statement

U.S. Serial No. 10/107,814
Page 3 of 3

The Examineris further respectfully requested to return of a copy of the enclosed Form

PTO-1449with the Examiner'sinitials in the left column.

The examination and allowance of this Application is respectfully requested.

Respectfully Submitted,

MAYER BROWN ROWE & Maw }.LP

 
egistration 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
(202) 263-3000 Telephone
(202) 263-3300 Facsimile

Date: March 7, 2005

Attachment(s): PTO Form 1449
Cited References
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‘FORM PTO-1449 (modified) __ oN
'U.S. Department of Commerce .
U.S. Patent & Trademark Office Mar 87 705

$ §i”

Ye TR oes” |A
INFORMATION DISCLOSURE STATEMENT — Attorney Reference: 121634-40284943
BY APPLICANT Applicant: Kunwar Shailubhai et al.

Application Serial No. 10/107,814

Filing Date: March 28, 2002

Page 1 of 1Examiner:unassigned _|Group Art Unit: unassignedainy

U.S. PATENT DOCUMENTS

O9-o =i»3> ~! NQ oOa  

 

"|fe”esfermenPo"EeSEInitiais* Number MM/YYYY_|(Family Nameof First Inventor Class|{if appropriate)

|__PR_fansoaszsesasfprononsfretmetTE
PR
Pc
Pofor
PoCfeRTO
PRTf
POoREt
PREt
PR
PR
PCREf
PR
Pw
PLUTCSTd
FOREIGN PATENT DOCUMENTS Available Abstract

Document Date Country
Number MM/YYYYae
|SJR_|WO02/098912a2[12/12/2002 [PCT PCx
|—SIPR_|woo2/098912a3[12/12/2002 [PCT pox
PfPO
PRREO
PpsRPO
PCR
PuPE
PovPE
PrePO
PldEC

n 
 
 
 
 

OTHER(I

|
|
|AAR|
|
|
|

Date Considered:

  "EXAMINER: __ Initial if citation considered, whetheror notcitation is in conformance with MPEP § 609. Draw line throughcitationif
not in conformance and not considered. Include copy of this form with next communication to Applicant.
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@

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS(PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro UCT ECACCSUE 
 

(43) Internationales Verdffentlichungsdatum (10) Internationale Verdffentlichungsnummer
12. Dezember 2002 (12.12.2002) PCT WO 02/098912 A3

(53) Ioternationale Patentklassifikation’: CO7K 14/47, Hannover (DE). SAVAS, Yikse! [DE/DE]; Salzgitter-
A61P 11/00, A61K 38/17, GOIN 33/68, A61M 15/00 strasse 23, 38268 Lengede (DE).

(21) Internationales Aktenzeichen: PCT/DE02/02040 (74) Anwalt: LAUFER, Martina; Gramm, Lins & Partner
GbR,Freundallee 13, 30173 Hannover (DE).

(22) lnternationates Anmeldedatum:
5. Juni 2002 (05.06.2002) (81) Bestimmungsstaaten (national): AB, AG, AL, AM, AT,

AU,AZ, BA, BB,BG,BR,BY, BZ, CA, CH, CN, CO, CR,
(25) Einreichungssprache: Deutsch CU,CZ, DE, DK, DM,DZ, EC, EE, ES, FI, GB, GD, GE,

GH, GM, HR, HU, ID,IL,IN, IS, JP, KE, KG, KP, KR,
(26) Verdffentlichungssprache: Deutsch KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,

MN, MW, MX, MZ, NO, NZ, OM,PH, PL, PT, RO, RU,
(30) Angaben zurPrioritat: SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,

101 27 119.0 5. Juni 2001 (05.06.2001) DE US, UZ, VN, YU, ZA, ZM, ZW.

(71) Anmelder und (84) Bestimmungsstaaten (regional): ARIPO-Patent (GH,
(72) Erfinder: CETIN, Yalein [DE/DE]; Boschhof 2, 30655 GM,KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Fortsetzung aufder ndchsten Seite]
 

(54) Titte!: GUANYLATE-CYCLASE C LIGAND, ADMINISTERED VIA THE AIRWAYS, FOR THE TREATMENT OF RES-
PIRATORY AIRWAY PROBLEMS

(54) Bezeichnung: LUFTSEITIG VERABREICHTE GUANYLAT CYCLASECLIGANDEN FUR ATEMWEGSERKRANKUN-
GEN

¢ a
Guanylin-

A Peptide cl cl co,
oxtrazellular e@

ce-e SfTR AE2

@—
t cr ct neo,

GTP cGMP

MACCCAAA
8

Untrazaliulae
™ H:0 + CO:

A... EXTRACELLULAR
G... INTRACELLULAR
Cc... GUANYLIN PEPTIDES8912A3

&N (57) Abstract: The invention relates to the use of a guanylate cyclase C activated peptide for the treatment ofrespiratory airway
© problems and problemsassociated with ventilation disorder and/or mucoussecretion disorders via the airways, in addition to a
@y_ medicament which is fed via the airways. The inventionalso relates to an inhalation device which contains the medicamentand a
} method for diagnosing the illnesses associated with inhalation disorders and mucoussecretion disorders in the airways, by detect-

ing a guanylate cyclase C activated peptide. The peptides which are used are guanylin, uroguanylin and lymphoguanylin or a heatresistant enterotoxin.wo
[Fortsetzung aufder ndchsten Seite]
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WO 02/098912 A3

eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), europiisches Patent (AT, BE, CH, CY, DE, DK,
ES, Fl, FR, GB, GR, TE, IT, LU, MC, NL, PT, SE, TR),
OAPI-Patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Erkldrungen gemi8 Regel 4.17:
hinsichtlich der Berechtigung des Anmelders, ein Patent zu
beantragen und zu erhaiten (Regel 4.17 Ziffer ii) fiir die
folgenden Bestimmungsstaaten AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP. KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LY MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI,
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA,
2M, ZW, ARIPO-Patent (GH, GM, KE, LS, MW, MZ, SD,

@

ECLACE

SL, SZ, TZ, UG, ZM, ZW), eurasisches Patent (AM, AZ, BY,
KG, KZ, MD, RU, TJ, TM), europaisches Patent (AT, BE,
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE, TR), OAPI-Patent (BF, BJ, CF, CG, Cl, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG)
Erfindererklérung (Regel 4.17 Ziffer iv) nurfir US

Veriffentlicht:
mit internationalem Recherchenbericht

(88) Verdffentlichungsdatum des internationalen
Recherchenberichts: 31. Juli 2003

Zur Erkidrung der Zweibuchstaben-Codes und der anderen
Abkirzungen wird auf die Erkldrungen ("Guidance Notes on
Codes and Abbreviations") am Anfangjeder reguladren Ausgabe
der PCT-Gazette verwiesen.

 

(57) Zusammenfassung: Es wird die Verwendung eines Guanylat Cyclase C aktivierenden Peptids fiir die Behandlung von Atem-
wegserkrankungen und Erkrankungen, die mit Ventilationsst6rungen und/oder Stérungen der Schleimhautsekretion einhergehen,
Uber die Luftwege vorgeschlagen, sowie eines Arzneimittels, das tber die Luftwege zugefUhrt wird. Des weiteren wird eine Inhala-
tionsvorrichtung, die das Arzneimittel enthdlt, angegeben und ein Verfahren zur Diagnose von Erkrankungen,die mit Ventilations-
st§rungen und StSrungen der Schleimhautin den Atemwegen einhergehen, durch Nachweis eines Gualylat Cyclase C aktivierenden
Peptids. Als Peptide werden Guanylin, Uroguanylin und Lymphoguanylin oderein hitzebestiindiges Enterotoxin eingesetzt.
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INTERNATIONAL SEARCH REPORT ‘tint “Wal Application No
| PCT/DE 02/02040

“A. CLASSIFICATION OF ECT MATTER —

;IPC 7 CO7K14 a7 A61P11/c0 A61K38/17 G01N33/68 A61M15/00

| According to International Patent Clase’Reation (IPC) or to both national class‘fication and IPC
8. FIELOS SEARCHED

Mintrnum documentation searched (classification system telowed by classification symbols)
IPC 7 CO7K A61M

Electronic data basa consulted during the International search (name of data base and, whore practical, search terms used) ~

BIOSIS, MEDLINE, EMBASE, EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO SE RELEVANT
Citation of document, with Indication, whore appropriate, cf the relevant passages Retsvant to clalm No.

CHBAYASHI HIROYUKI ET AL: "Both inhalant
and intravenous uroguanylin inhibit
leukotriene C4-induced airway changes."
PEPTIDES (NEW YORK),
vol. 21, no. 10, October 2000 (2000-10),
pages 1467-1472, XP002230927
ISSN: 0196-9781
abstract

page 1467, left-hand column -page 1468,
left-hand column, paragraph 2
page 1468, right-hand column, paragraph 2
page 1468, right-hand column, last
paragraph
page 1469, right-hand column, last
paragraph -page 1470, left-hand column,
line 6

page 1470, right-hand column, paragraph 1
- paragraph 2

figures 1,2 /
[x] Further documents are listed In the continuation of box C.ix] Patent family members are listed In annex.
° ras, edd :

Special categories of cit ocuments *T® later document pubished after the International fillng date
. rlority date and not tn confilc’ with the application but*A* document defining the general state of the ar which Is not or

considered to be of particular retevance cited|tounderstand the principle or theory underlying the
*E* eartler document bul published on or after the International *X" documentof particular relavance: the clalmad tnvention

filling date cannot be considered novel or cannot be considered to
*L* document which may throw doubts onpriority cla!m(s) or Invovvean Inventive step when the documentIs taken alonewhichts cited to establish the publication date of another .

citation orother spacial reason(as specified) 'Y* documentof particular relevance; the claimed Inventioncannot ba considered to involvean Invantive stap when the
*O' documentreferring to an oral disclosure, use, exhibition or document ts combined with one or more other such docu~

other means ments, such combination being obvious to a person skillcd
“P* documentpublished priorto the International fing date but in theart.

tater than the priority date claimed °&* document memberof the sams patent family

Data of the actual completion of the intamational search ~ Date of mailing of the Intemational search report _

13 February 2003 04/03/2003
Name and mailing address of the ISA Authorized officer

European Patent Office, P.8. 5818 Patentiasn 2
NL - 2280 HV Rijswik

Tel. (431-70) 340-2040, Tx. 31 651 epo ni, H JFax: (+31-70) 340-3016 ars,

 
Form PCTASAV210 (sseend sheet) (Juty 1992)
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INTERNATIONAL SEARCH REPORT

DE 195 43 628 A (FORSSMANN WOLF GEORG)
28 May 1997 (1997-05-28)
claims 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,
vol. 62, no. 20,
10 April 1998 (1998-04-10), pages
1833-1844, XP002230928
ISSN: 0024-3205
abstract

page 1834, paragraph 1 - paragraph 2
page 1841, paragraph 2 -page 1842,
paragraph 4

HOENSCHEID M ET AL: "“Guanylin activates
chloride currents in H441 lung epithelial
cells."

PFLUEGERS ARCHIV EUROPEAN JOURNAL OF
PHYSIOLOGY,
vol. 441, no. 6 Supplement, 2001, page
R270 XP009005486
Joint Congress of the Scandinavian and the
German Physiological Societies;Berlin,
Germany; March 10-13, 2001
ISSN: 0031-6768
the whole document

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,
vol. 92, no. 13, 1995, pages 5925-5929,
XP002230929
1995

ISSN: 0027-8424
abstract

page 5925, left-hand column, last
paragraph -right-hand column, paragraph 1
page 5928, left-hand column, line 18
-right-hand column, line 7
page 5929, left-hand column

-/--
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 INTERNATIONAL SEARCH REPORT  b or aI Application No
| PCT/DE 02/02040

[exertinistion)DOCUMENTSCONSIDEREDTOBERELEVANT
Relevant to claim No. |

  

   
  
  
  

  
  
  
  
  
  
  

  

  
ZHANG ZHI HAO ET AL: "The

airway-epithelium: A novel site of action
by guanylin.”
BIOCHEMICAL AND BIOPHYSICAL RESEARCH

COMMUNICATIONS,
vol. 244, no. 1,
6 March 1998 (1998-03-06), pages 50-56,
XP002230930
ISSN: 0006-291X
abstract

page 50, right-hand column, paragraph 2
page 55, left-hand column, last paragraph
-right-hand column

   
   
  
  
  

  
  
  

  
  

   
  
  
  
  
  
  
  

    
 

ABDEL-RAZEL T ET AL: "Smooth muscle

relaxation by guanylin: Implications for
mediator role of cyclic GMP in vascular
and airway smooth muscle relaxation.”
FASEB JOURNAL,
vol. 8, no. 4-5, 1994, page A556
XP009005528

Experimental Biology 94, Parts I and
II;Anaheim, California, USA; April 24-28,
1994
ISSN: 0892-6638
the whole document
 

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; April 1999 (1999-04)
FORTE LEONARD R ET AL: “Lymphoguanylin:
Cloning and characterization of a unique
member of the guanylin peptide family."
Database accession no. PREV199900204569
XP002230932

cited in the application
abstract

& ENDOCRINOLOGY,
vol. 140, no. 4, April 1999 (1999-04),
pages 1800-1806,
ISSN: 0013-7227

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; July 2000 (2000-07)
CHEN YAHONG ET AL: "The changes of
guanylin in plasma and lung tissue from
asthmatic guinea pigs."
Database accession no. PREV200000544836
XP002230933
abstract

& ZHONGHUA JIEHE HE HUXI ZAZHI,
vol. 23, no. 7, July 2000 (2000-07), pages
410-412,
ISSN: 1001-0939

 

 
   
  
  
  
  
  
  
  
  

  
 -/—

Form PCTASA/210 (continuation af secend sheal) (uty 1932}
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INTERNATIONAL SEARCH REPORT tr mal Application No

| PCT/DE 02/02040 |
[[eXcentnuation)DOCUMENTSCONSIDEREDTOGERELEVANT

|ee”) Citation of document, with indical'on,where appropriate, of the refovent passages ~ Actovart to c’aim No.j

  
 

   
KULAKSIZ HASAN ET AL: "Clara cell impact
in air-side activation of CFTR in small

pulmonary airways.”
PROCEEDINGS OF THE NATIONAL ACADEMY OF

SCIENCES OF THE UNITED STATES,
vol. 99, no. 10, 14 May 2002 (2002-05-14),
pages 6796-6801, XP002230931
http://ww.pnas.org May 14, 2002
ISSN: 0027-8424

cited in the application
abstract

page 6801, right-hand column, last
paragraph wees

Fem PCTASA‘210 (continuation of second sheet) (Ju'y 1892)
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INTERNATIONAL SEARCH REPORT | Intemational application No.

| PCT/DE 02/02040

BoxI Observations where certain claims were found unsearchable (Continuation of item 1 ef first sheet)

This international searchreporthas not beenestablishedinrespect ofcertainclaims underArticle 17(2)(a) forthefollowingreasons:

1. ClaimsNos.:LJ because they relate to subject matter not required to be searched by this Authority, namely:
See supplementa! sheet FURTHER INFORMATION PCTIISA/210

ClaimsNas.:

because they relate to parts ofthe international application that do not comply with the prescribed requirements to such
an extent that no meaningful intemational search can be carried out, specifically:

See supplemental sheet FURTHER INFORMATION PCT/ISA/210

Claims Nos.:

because they are dependent claims andare not drafted in accordance with the second and third sentences ofRule 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 intemational application, as follows:

Asall required additional search fees were timely paid by the applicant, this intemational search report covers all
searchableclaims.

As all searchable claims couldbe searchedwithouteffortjustifying an additional fee, thisAuthoritydidnotinvitepayment
of any additional fee.

As only some of the required additional search fees were timely paid byttheie applicant, this international search reportcovers only those claims for which fees were paid, specifically claims Ni

.C] Norequired 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 accampanied by the applicant’s protest.
{J No protest accompanied the paymentofadditional search fees.

 
Form PCT/ISA/210 (continuation offirst sheet (1)) (July 1992)
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INTERNATIONAL SEARCH REPORT

 
a Intemational application No.
| PCT/DE 02/02040

 

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 thebasis of the alleged
properties of the compound or composition.

Continuation ofI.1

PCT Rule 39.1(iv) — diagnostic methods practiced on the human or animal
body. .

SmeeDISoCoeeemwoeeecaes

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 compoundssimilar to the peptides guanylin
uroguanylin, lymphoguanylin or heat-resistant enterotoxin, also
characterized by the activation of guanylate cyclase C.
The claims therefore encompassall 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 extentthat it appears impossible to
carry out a meaningful search coveringthe entire range ofprotection sought.
Moreover, the claims also lack the requisite clarity (PCT Article 6) since
they attempt to define the productin terms ofthe desired result. This lack of
clarity too is such thatit is impossible to carry out a meaningful search
covering the entire scope ofprotection sought. Therefore, the search was
directed to the parts of the claims that appear to be clear, supported or
disclosed in the abovesense, 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 claimsrelating to inventions
in respect of which nointernational search report has been established
normally cannot be the subject of an international preliminary examination
(PCT Rule 66.1(e)). In its capacity as Intemational 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 amendedafter receipt of the international search report (PCT
Article 19) or where the applicant submits new claims in the course of the
procedure under PCT ChapterII.

 
Form PCT/ISA/210 ~_
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INTERNA’ INAL SEARCH REPORT

information on patent family members
   int Shal Application No

| PCT/DE 02/02040

Patent document Pub!)prcaton Patent family Publication !cited In search report member(s)

DE 19543628 28-05-1997 DE 19543628 Al 28-05-1997
AU 1031397 A 19-06-1997
WO 9720049 Al 05-06-1997ierrmenrecrnnreacereieeeeeeteercee

Form POT/ASA/210 (patent family annex) (duly 1892)
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ANMELOUNGSGEGENSTAND
A61P11/00

. KLASSIFIZIERUNG D:

| TPR Faz4/47 © A61K38/17

 sales Aktenzelshen

PCT/DE 02/02040

601N33/68 A61M15/00

| Nach der internattonaien Patentkiassifikatlan (PK) oder nach dsr natlona'’en Kiagstikation und der IPK
B. RECHERCHIERTE GEBIETE

| Recherch’erter Mindestprafste? (Kiass'fixatlonssystem und Kassifiatonssymbols )
IPK 7 CO7K A61M

Recharchiarte aber nicht zum Mindestpralstolt gehdrende Verdffentiichungen, sowail diese unterdie recherchterten Gabiete fallen

Wéhrend der Intemationalen Recherche konsulterte clektronischo Datenbank (Name der Datenbank und evil. vernwandate Suchbegriffe)

| BIOSIS, MEDLINE, EMBASE, EPO-Internal, WPI Data, PAJ

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

OHBAYASHI HIROYUKI ET AL: "Both tnhalant

Betr. Anspruch Nr.

1-3,5-11
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,
Seite 1468, rechte Spalte,
Seite 1469, rechte Spalte,
-Seite 1470, linke
Seite 1470, rechte
Absatz 2

Abbildungen 1,2

[x] Wellere Ver6ffentlichungen sind der Fortsetzung von Feld C zuentnehmen

° Besondere Kategorien von angegebenen Verdffentlichungen
‘A’ Verdffentichung, die den aligomeinen Stand der Technik definiert,aber nich! ais Besonders bedsutsam anzusehenIst
°E® &lteres Dokument, das jedoch erst am oder nach dem IntemationalenAnmeldedatum verdffentiicht wordenis!

“L’ Verdflentiichung, die geelgnet Ist, einen Prioritétsanspruch zwelfelhaft er—
scheinen zu lassen, oder durch die das Verdffentiichungsdatum einer

Absatz 2
letzter Absatz
letzter Absatz

Spalte, Zetle 6
Spalte, Absatz 1 -

-/--

Ix] Slehe Anhang Patentfamille
*T’ Spalere Verdifenilichung, die nach dem tntemationalen Anme!dedatum

oder dem Priorttétsdatum verdffentiicht worden Ist und mit der
Anmeldung nicht koliidiert, sondem nur zum Verstandnts des der

Erfindung zugrundeliaganden Prinzips oder der thr zugrundeBegendenTheorie angegeban
*X* Verdftantlichung von besonderer Bedeutung; die beanspruchte Erfindungteann alleln aufgrund dieser Ver6ftentichung nicht als neu oder aut

erfinderischer Tatigkelt beruhend betrachte! werden
anderen Im Recherchenbericht genannten Verdffentiichung belegt werden *Y' Verdffentlichung von besondever Bedeutung; die beanspruchte Erfindungsoll oder die aus elnem anderen besonderen Grund angegebenist (wieausgefohrt)

"O° Verbffentlichung, dle sich auf eine mindiche Offenbarung,elne Benutzung, elne Aussteitung oder andere MaBnahmen bezieh!)
*P* Veréftentlichung, die vor dem intemationalon Anmoeidedatum, abar nachdem beanspruchten Prioritatsdatum veréffentiicht worden Ist
Datum des Abschlusses dar Internationalen Recherche

13. Februar 2003

Nameund Postanschrift der Internationalen Recherchenbehérda
Europaisches Patentamt, P.B. 5818 Patontlaan 2
NL — 2280 HV Rijswijk
Tal (431-70) 340-2040, Tx. 31 651 epo ni,
Fax: (431-70, 340-3016

 
Fonnbiatt PCTASA/210 (Blatt 2) (Jul! 1692)

kann nicht als auf erfinderischer Tatigkalt baruhend betrachtet
werden, wenn die Veréffentiichung mit elner oder mahraran anderen
Verdffentiichungen dieser Kate: Ih Verbindung gebrach! wird und
diese Verbindung far einen Fachmann nahellegend [st

*&* Verétfentiichung, dle Mitglied derselben Patantfamille tst

Absendedatum des Intemationailen Rechorchanbertchts

04/03/2003

Bevollmachtigter Bediensteter

Hars, Jd
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nrernaTiARLeR RECHERCHENBERICHT

 
 

| C.(Fertsctzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN

Bezelchnung dcr Veréfertiichung, soweerforderish unter Angaks der In Betracht komemnenden Telia

DE 195 43 628 A (FORSSMANN WOLF GEORG)
28. Mai 1997 (1997-05-28)
Ansprache 1,2,10,17,19

OHBAYASHE 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 ganze 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, lTinke Spalte, Zeile 18 -rechte
Spalte, Zeile 7
Sette 5929, linke Spalte

-/--

 
Fennbintt PCTASA/210 (Fortsotzung von G'ait 2) {Jul 1982)
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ZHANG ZHI HAO ET AL: "The

airway-epithelium: A novel site of action
by guanylin."
BIOCHEMICAL AND BIOPHYSICAL RESEARCH

COMMUNICATIONS,
Bd. 244, Nr. 1, 6. Marz 1998 (1998-03-06),
Seiten 50-56, XP002230930
ISSN: 0006-291X

Zusammenfassung
Seite 50, rechte Spalte, Absatz 2
Seite 55, linke Spalte, letzter Absatz
-rechte Spalte

ABDEL—-RAZEL T ET AL: “Smooth muscle

relaxation by guanylin: Implications for
mediator role of cyclic GMP in vascular
and airway smooth muscle relaxation.”
FASEB JOURNAL,
Bd. 8, Nr. 4-5, 1994, Seite A556
XP009005528

Experimental Biology 94, Parts I and
II;Anahetm, California, USA; April 24-28,
1994
ISSN: 0892-6638

das ganze Dokument

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; April 1999 (1999-04)
FORTE LEONARD R ET AL: “Lymphoguanylin:
Ctoning and characterization of a unique
member of the guanylin peptide family.”
Database accession no. PREV199900204569
XP002230932

in der Anmeldung erwahnt
Zusammenfassung
& ENDOCRINOLOGY,
Bd. 140, Nr. 4, April 1999 (1999-04),
Seiten 1800-1806,
ISSN: 0013-7227

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; Juli 2000 (2000-07)
CHEN YAHONG ET AL: “The changes of
guanylin in plasma and Jung tissue from
asthmatic guinea pigs."
Database accession no. PREV200000544836
XP002230933

Zusammenfassung
& ZHONGHUA JIEHE HE HUXI ZAZHI,
Bd. 23, Nr. 7, Juli 2000 (2000-07), Seiten
410-412,
ISSN: 1001-0939

-/--

 
Fombiatt POT/ASA/210 (Fartsotzung von Blatt 2) (Juli 1982)
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PCT/DE 02/02040

 
  

| CFortsctzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN

Bezelchnung der Veréfierichung, sowe erforderlich unter Angate der fn Qetrachtkommenten Tela ~ Betr. Anspruch Nr.

  KULAKSIZ HASAN ET AL: "Clara cell impact
in air-side activation of CFTR in small

pulmonary airways.”
PROCEEDINGS OF THE NATIONAL ACADEMY OF

SCIENCES OF THE UNITED STATES,
Bd. 99, Nr. 10, 14.-Mai 2002 (2002-05-14),
Seiten 6796-6801, XP002230931
http://www.pnas.org May 14, 2002
ISSN: 0027-8424

in der Anmeldung erwahnt
Zusammenfassung
Seite 6801, rechte Spalte, tetzter Absatz

Formb!ntt POTASA/210 (Fortssizung von Blatt 2) (Juli 1992)
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@. ©
matonales Aktenze!chen

PCT/DE 02/02040

Feid |

Gems Artike! 17(2)a) wurde aus folgenden Gronden far bestimmts Anspritche ketn Recherchenberichterstellt: |

1. [x| Anspriche Nr. -
 _ well sle sich auf Gegenstiinde beziehen, zu deren Recherche die Beh&rde nicht verpfilchtst Ist, naimiich

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210

2. [X} Ansprache Nr. ~
well ste sich auf Telle der Intemationalen Anmeldung bezlehen, d'e den vorgeschrisbenen Anforderungen so wenlg entsprechsn,
daB eine s!nnvolle Internationa's Recherche nicht durchgeftihrt werden kann, namlich

siehe Zusatzblatt WEITERE ANGABEN PCT/ISA/210

Ansprache Nr.
well @s sich dabe] um abhangige Ansproche handeit, die nicht entsprechend Satz 2 und 3 der Regel 6.4 a) abgefatst eind.

Feld !] Bemerkungen bei mangeinder Einheitlichkelt der Erfindung (Forisetzung von Punkt 3 auf Blatt 1)

!e Intemationale Recherchenbehdrde hatfestgestellt, daB diese internationale Anmeldung mehrere Erfindungen enthalt

1. [| Da der Anmetderalle erforderiichen zusatzlichen Recherchengebihren rechtzeltig entrichtet hat, erstreckt sich dieser
Internationale Recherchenberichtaufalle recherchlerbaren Anspriche.

2. [J Da fir alle recherchierbaren Anspriche die Recherche ohne einen Arbeltsaufwand durchgefdlhrt werden konnte, der eine
zus&tzliche Recherchengebithr gerechtfertigt hatte, hat dle Behérde nicht zur Zahlung einer solchen Gebithr aufgefordert.

3. [| Da der Anmeldernurelnige derertorderlichen zus&tziichen Recherchengebthren rechtzeltlg entrichtet hat, erstreckt sich dieser
Internationale Recherchenbertcht nur auf die Anspritche,fr die Gebihren entrichtet worden sind, namiich aut dieAnspriche Nr.

4,[] Dar Anmelder hat die erforderlichen zusatzitchen Recherchengebdhren nicht rechtzelitig entrichtet. Der Internationale Recher—
chenbericht beschranktsich daherauf die In den Ansprichen zuerst erwahnte Erfindung; dlasa Ist In folgenden Ansprachen er-faBt:

Bemerkungen hinsichtlich elnes Widerspruchs C] Die zusatziichen Gebihren wurden vom Anmelder unter Widerspruch gezahit.

fj Die Zahlung zusatzlicher Recherchengebahren erfolgte ohne Widerspruch.

 
Formblatt PCT/ISA/210 (Fortsatzung von Blatt 1 (1))(Jull 1898)
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intemationa'as AktenzetchenPCTAE 02 02040

PCTASAY 210

Fortsetzung von Feld I.1

Obwohl] die Anspriiche 12-15 sich auf ein Diagnostizierverfahren, das am
menschlichen/tierischen Kirper vorgenommen wird, beziehen, wurde die
Recherche durchgefihrt und griindete sich auf die angefihrten Wirkungen
der Verbindung/Zusammensetzung.

Fortsetzung von Feld I.1

Regel 39.1C€iv) PCT - Diagnostizierverfahren, die am menschlichen oder
tierischen Korper vorgenommen werden

Fortsetzung von Feld I.2

Die geltenden Patentanspriche 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, Uroguanylin,
Lymphoguanylin oder hitzebestandigem Enterotoxin ahnlichen Verbindungen,
ebenfalls charakterisiert durch die Aktivierung von Guanylat Cyclase C.
Die Patentanspriiche 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 fdr eine
begrenzte Zahl solcher Produkte etc. liefert. Im vorliegenden Fall fehlen
den Patentanspriichen die entsprechende Stiitze bzw. der Patentanmeldung
die nétige Offenbarung in einem solchen MaBe, daB eine sinnvolle
Recherche tiber den gesamten erstrebten Schutzbereich unmdglich
erscheint. Desungeachtet fehlt den Patentanspriichen auch die tn Art. 6
PCT geforderte Klarheit, nachdem in ihnen versucht wird, das Produkt tiber
das jeweils erstrebte Ergebnis zu definieren. Auch dieser Mange] an
Klarheit ist dergestalt, daB er eine sinnvolle Recherche Uber den
gesamten erstrebten Schutzbereich unmdglich macht. Daher wurde die
Recherche auf die Teile der Patentansprdche gerichtet, welche im o.a.
Sinne als klar, gestiitzt oder offenbart erscheinen, namlich die Teile
betreffend die Peptide Guanylin, Uroguanylin, Lymphoguanylin und
hitzebestandiges 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 erstellt wurde, normalerweise nicht Gegenstand einer
internationalen vorlaufigen Priifung sein kénnen (Regel 66.1(e} PCT). In
seiner Eigenschaft als mit der internationalen vorlaufigen Prdfung
beauftragte Behérde wird das EPA also in der Regel keine vorlaufige
Prifung fiir Gegenstande durchfiihren, zu denen keine Recherche vorliegt.
Dies gilt auch fiir den Fall, da8 die Patentanspriiche nach Erhalt des
internationalen Recherchenberichtes geandert wurden (Art. 19 PCT), oder
fiir den Fall, daB der Anmelder im Zuge des Verfahrens gema8 Kapitel II

Seite 1 von 2
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intemationales AktenzetchenPCTDE 02 02040

WEITERE ANGABEN PCTASA/ 210

PCT neue Patentanspriche vorlegt.

 
Seite 2 von 2
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INTERNATIONALEPRECHERCHENBERICHT
Angaten zu Verdfentichtayea, die zur seben Patentfam'ie gehdren   

  

  
ales Attenzelchen

PCT/DE 02/02040

Im Recherchenbericht Datum der Mitgiled{er) der Datum derangafahrtes Patentdokument Verbitentichung Patentfamilla Verdffentiichung
DE 19543628 28-05-1997 ODE 19543628 Al 28-05-1997

AU 1031397 A 19-06-1997
WO 9720049 Al 05-06-1997

 

 
  

  
  

 
 

Fermbiatt PCTASA/210 (Anhang Patentiamilie}(Ju!) 1892)
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This Page is Inserted by IFW Indexing and Scanning
Operationsandis not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include butare notlimited to the items checked:

C) BLACK BORDERS

C) IMAGECUT OFFAT TOP, BOTTOM ORSIDES

FADED TEXT OR DRAWING

CL) BLURRED OR ILLEGIBLE TEXT OR DRAWING

L} SKEWED/SLANTED IMAGES

L} COLOR OR BLACK AND WHITE PHOTOGRAPHS

CL) GRAY SCALE DOCUMENTS

L) LINES OR MARKS ON ORIGINAL DOCUMENT

C) REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

CL) OTHER:

IMAGES ARE BEST AVAILABLE COPY.

As rescanning these documents will not correct the image
problems checked,please do not report these problemsto
the IFW Image Problem Mailbox.

MSNExhibit 1004 - Page 130 of 444
MSNv. Bausch - IPR2023-00016



.. 

-

(12) NACH DE:\1 VERTRAG OBER DIE INTERNATIONALE ZUSAl\11\IENARBEIT AUF DE�1 GEBIET DES
PATENTWE SENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 

(19) Weltorganisation filr geistiges Eigentum

Intemationales Buro • IOI) ll]I rnllilDDlill mDHHllll!IIIHI lill m111111111111
(10) Internationale Ver6ffentlicbungsnummer(43) Internationales Ver6ffentlichungsdatum

12. Dezember 2002 (12.12.2002) PCT WO 02/098912 A2 

(51) Internationale Potentklassilikotion': C07K 14/47, 
A61P 11/00, A61K 38/17, GOIN 33/68, A61M 15/00 

Hannover (DE). SAVAS. YOksel [DE/DE]; Salzgitter
strasse 23, 38268 Lengede (DE). 

(21) I oternationeles Aktenzeicben: PCf/DE02/02040 (74) Aawalt: LAUFER. Martino; Gramm, Lins & Partner 
GbR, Freundallee 13, 30173 Hannover (DE). 

(22) loternationales Aameldedatum:

(25) Einreicbuogsspracbe:

(26) Ver6ffeotlichungssproche:

(30) Angaben zur PrioritlU: 

5. Juni 2002 (05.06.2002) 

Deutsch 

Deutsch 

101 27 119.0 5. Juni 2001 (05.06.2001) DE

(71) Aamelder and 
(72) Erfinder: CETIN, Valcin [DE/DE]; Boschhof 2, 30655 

(81) Bestimmuogsstaateo (national): AE, AG, AL, AM, AT, 
AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR,
CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, Il.., IN, IS, JP, KE, KG, KP, KR.
Kz, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, 
MN, MW, MX, Mz, NO, NZ, OM, PH, PL, Pf, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VN, YU, ZA, ZM, 'ZW. 

(84) Bestimmungsstaaten (regional): ARIPO-Patent (GH,
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(54) Title: USE OF A PEPTIDE WlilCH ACITVATES GUANYLATE-CYCLASE C FOR THE TREATMENT OF RESPIRATORY
AIRWAY PROBLEMS VIA THE AIRWAYS, MEDICAMENT, INHALATION DEVICES AND METHOD OF DIAGNOSIS

(54) Bezeichouog: VERWENDUNG EINES PEPTIDS, WELCHES GUANYLAT CYCLASE C AKTIVIERT, FOR DIE
BEHANDLUNG VON ATEMWEGSERKRANKUNGEN UBER DIE LUFIWEGE, ARZNEIMITfEL, INHALATIONSVOR
RICHTUNG UNO DIAGNOSEVERFAHREN

A ... EXTRACELLULAR 

B ... INTRACELLULAR 

Slgna--- Guan:,lln.f't,pC!cla en EJ>l-
0 

C •.. GUANYLIN PEPTIDES 

D ··· SIGNAL TRANSDUCTION OF THE GUANYLIN PEPTIDES ON THE EPITHEL CELLS 

0'\ (57) Abstract: The invention relates to the use of a guanylate cyclase C activated peptide for the treatment of respiratory airway 
� problems and problems associated with ventilation disorder and/or mucous secretion disorders via the airways, in addition to a 
N medicament which is fed via the airways. The invention also relates to an inhalation device which contains the medicament and a 
= method for diagnosing the illnesses associated with inhalation disorders and mucous secretion disorders in the airways, by detect-
0 ing_ a gualylate cy�lase C activated peptide. The peptides which are used are guanylin, uroguanylin and lymphoguanylin or a heat 

res1stant enterotoxm. 

er: [Fortsetzung auf der ndchsten Seite] 
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eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU,TJ,
TM), europiisches Patent (AT, BE, CH, CY, DE, DK,
ES, Fi, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR),
OAPI-Patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Erklirungen gem&8 Rege! 4.17:
hinsichtlich der Berechligung des Anmelders, ein Patent zu
beantragen und zu erhalten (Regel 4.17 Ziffer ii) fur die
folgenden Bestimmungsstaaten AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, L¥, MA, MD, MG, MK, MN, MV, MX,
MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI,
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA,

@

DAAEANET

ZM, ZW, ARIPO-Patent (GH, GM, KE, LS, MW, MZ, SD,
SL, SZ, TZ, UG, ZM, ZW), eurasisches Patent (AM, AZ, BY,
KG, KZ, MD, RU, TJ. TM), eurapdisches Patent (AT, BE,
CH, CY, DE, DK, ES, Fl, FR, GB, GR, LE, IT, LU, MC, NL,
PT, SE, TR), OAP!I-Patent (BF, BJ, CF. CG, Cl, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG)
Erfindererkladrung (Regel 4.17 Ziffer iv) nurfiir US

Verdffentlicht:
ohne internationalen Recherchenbericht und erneut zu

veréffentlichen nach Erhalt des Berichts

Zur Erklérung der Zweibuchstaben-Codes und der anderen
Ablairzungen wird auf die Erkldrungen ("Guidance Notes on
Codes and Abbreviations") am Anfangjeder reguldren Ausgabe
der PCT-Gazette verwiesen.

 

(57) Zusammenfassung: Es wird die Verwendung eines Guanylat Cyclase C aktivierenden Peptids fir die Behandlung von Atem-
wegserkrankungen und Erkrankungen, die mit Ventilationsstérungen und/oder Strungen der Schleimhautsekretion einhergehen,
liber die Luftwege vorgeschlagen, sowie eines Arzneimittels, das ber die Luftwege zugefilhrt wird. Des weiteren wird eine Inhala-
tionsvorrichtung, die das Arzneimitte} enthiilt, angegeben und ein Verfahren zur Diagnose von Erkrankungen, die mit Ventilations-
stérungen und Stérungen der Schleimhaut in den Atemwegeneinhergehen, durch Nachweis eines Gualylat Cyclase C aktivierenden
Peptids. Als Peptide werden Guanylin, Uroguanylin und Lymphoguanylin oder ein hitzebestundiges Enterotoxin cingesetzt.
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Verwendungeines Peptids, welches Guanylat Cyclase C aktiviert, fiir die Be-

handlung von Atemwegserkrankungen Uber die Luftwege, Arzneimittel, Inhala-

tionsvorrichtung und Diagnoseverfahren

Die Erfindung betrifft die Verwendung eines Peptids, welches Guanylat Cyclase C

aktiviert, fur die Behandlung von Atemwegserkrankungen und Erkrankungen,die mit

Ventilationsst6rungen und/oder Stérungen der Schleimsekretion einhergehen,ein

zugehoriges Arzneimittel, eine Inhalationsvorrichtung und ein Verfahren zur Diagno-

se der vorgenannten Erkrankungen.

Die obstruktiven Ventilationsst6rungensind ein ernstes klinisches Problem. Sie ge-

hen mit einer Einengung der Atemwege und damit einer Erhéhung des Strémungs-

widerstands, Spasmen der Bronchialmuskulatur, 6dematésen Schwellungen der

Bronchialwand sowie gesteigerter Sekretion (Hyperkrinie) von Schleim z&her Konsi-

stenz einher. Die Erkrankungen,die mit Ventilationsst6rungen und/oder Stérungen

der Schleimsekretion einhergehen, umfassen u.a. Asthma bronchiale, chronische
Bronchitis und Mukoviszidose.

Es stehen zur Zeit keine Substanzen zur Verfgung, die nachhaltig und effizient wirk-

sam sind und zur wesentlichen Verbesserung der Symptome fihren.

Als Sekretolytika oder Mukolytika - die auch unter Expektorantien zusammengefasst

werden - sind u.a. Bromhexin, Ambroxol, Acetyicystein und Carbocistein im Einsatz.

Der therapeutische Wert dieser Substanzenist jedoch laut Mutschler, "Arzneimittel-

wirkungen", -Wissenschaftliche Verlagsgesellschaft mbH Stuttgart, 1996, zweifelhaft.

Der Erfindung liegt die Aufgabe zugrunde,ein neues effektives Mittel zur Behandlung
von Atemwegserkrankungen und allgemein von Erkrankungen,die mit Ventilations-

stérungen und/oder Stérungen der Schleimsekretion einhergehen, bereitzustellen,
wobeidieses Mittel die Verfllissigung und den besseren Abtransport insbesondere
von Bronchialschleim erméglichensoll.

Die Aufgabe wird gelést durch die Verwendungeines Peptids, welches Guanylat Cy-

clase C aktiviert, fur die Herstellung eines Arzneimittels zur Behandlung von Atem-

wegserkrankungen und Erkrankungen,die mit Ventilationsstérungen und/oder Sté-

rungen der Schleimsekretion einhergehen, Uber die Luftwege, wobei das Arzneimittel
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so formuliert ist, dass die ZufUhrung des Peptids auf der Luftseite der Atemwege,

namiich zur apikalen Membran der Schleimhaut-Epitheizellen gerichtet, erfolgt.

Mehrere dieser Peptide kénnen auch gemeinsam oderIn Folge verabreicht werden.

Aquivalent zur Verwendungdieser Peptide selbst ist die Verwendung homologer, im

wesentilichen funktionsgleicher Peptide, insbesondere solcher Peptidvarianten mit

durch Deletion, Insertion oder Austausch einzelner und/oder mehrerer Aminosduren,

sequenzverlangerndes Anftigen 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 kénnen natirliche, beispielsweise aus Blut, Lymphe, Urin oder humanenodertie-

rischen Gewebenisolierte Peptide oder Peptidgemische, die aufgereinigt seien soll-

ten, oder synthetische oder gentechnisch gewonnene (rekombinante) Peptide einge-

setzt werden.

Bei dem Peptid handelt es sich insbesondere um wenigstens eines der als Guanylin,
Uroguanylin und Lymphoguanylin bezeichneten Peptide oder um ein hitzebestandi-

ges Enterotoxin. Diese Peptide sind als solche bekannt. Es kann auch ein zu den

genannten Peptiden homologes Peptid mit im wesentlichen gleicher Funktion ver-

wendet werden. Unter den Homologen werdenhier solche Peptide verstanden, die

weitgehend mit den nachfolgend noch beschriebenen Sequenzen Ubereinstimmen

und vom Fachmann aufgrund ihrer Funktion und Sequenzhomologie noch den

Guanylin-Peptiden zugerechnet werden. Dem Fachmannist bekannt, dassz.B.

Punktmutationen, Deletionen und Insertionen die Funktion eines Peptids nicht beein-

trachtigen missen. Derartig veranderte Peptide wurden daher zu den Homologen
gerechnet.

Bevorzugt wird derzeit ein Guanylin-Peptid mit 15 Aminosduren in folgender Se-
quenz:
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Seq. ID 1 (Guanylin, 15 AS): PGTCEICAYAACTGC

Pro-Gly-Thr-Cys-Glu-lle-Cys-Ala-Thr-Ala-Ala-Cys-Thr-Gly-Cys

Ein 115 Aminosauren langes Vorlaufermoleki!, 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 sich als relativ kleines

Peptid gut Uber die Inhalation zufthren lasst.

Ein 15-AS-Peptid mit der Sequenz PGTCEICAYAACTGCwurde zunachst aus

Darmextrakten der Ratte isoliert und als "Guanylin" bezeichnet. Nach der Klonierung
und Charakterisierung der cDNAfiir das menschliche Guanylin wares offensichtlich,

dass das Guanylin als Vorlaéufer-Molekil mit 115 AS (Seq. ID 4: MNAFLLFALC
LLGAWAALAG GYTVQDGNFSFSLESVKKLKDLQEPQEPRVGKLRNEAPIP

L KE LE G

synthetisiert wird. Inzwischen ist bekannt, dass nicht das Vorlaufer-Mol!ekda! als bio-

aktives Protein im Blut zirkuliert, sondern das Guanylin mit 94 AS (Proguanylin 22-

115: VIVQDGNFS.....PGTCEICAYA ACTGC). Derin der Literatur etablierte Begriff
“Guanylin® umschreibt sowohl das 15-AS-Peptid als auch das langere 94-AS-Peptid.

HumanesUroguanylin ist ein Peptid, dem folgende Aminosduresequenzen 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 urspringlich 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 zunachstals ein 16-AS-Peptid (NDDC ELCVNVACTG CL)
aus dem Harnisoliert. Die Klonierung und Charakterisierung der cDNA fiir menschli-
ches Uroguanylin ergab ein Uroguanylin Vorlaufer-Molekul mit 112 AS (Seq. ID 5:

MGCRAASGLL PGVAVVLULL POSTOSYYIOYOGERVOLESMKKLSDLEAQ
 

CVNV, C _Nach Abspaltung des Signalpeptids entateht 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
handeit sich um ein 15 Aminosauren langes Peptid mit folgender Aminosdurese-

quenz:

Seg. 1D 3 (Lymphoguanylin, 15 AS): QEECELCINMACTGY

Gln-Glu-Glu-Cys-Glu-Leu-Cys-lle-Asn-Met-Ala-Cys-Thr-Gly-Tyr

Das Vorlaufer-Molekil fir Lymphoguanylin umfasst 109 Aminosduren (Seq.ID 6:
MKVLALPMAV TAMLLIL AQN TOSVYIQYEG FQVNLDSVKK LDKLLEQLRG

FHHQMGDOQRDPSILCSDPALPSDLQPVCEN SQAVNIFRAL RYIN

QEECELCINMACTGY).

Die far Lymphoguanylin angegebenen Sequenzen stammen aus dem Opossum.Die
menschliche Sequenz ist bisher nicht bekannt. Das 15-Aminosduren-

Lymphoguanylin aktiviert ebenso die menschliche Guanylat Cyclase C.

Von den vorgenannten Peptidenist seit langerer 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 fiir die Guanylat Cyclase C betrachtet

werden. Daserste dieser Peptide wurde Guanylin genannt (Currie, H.G.et al. Proc.
Natl. Acad. Sci. USA 1992, 89, 947-951).

Im Darm rufen hitzstabile Enterotoxine - kleine Peptide, die u.a. von pathogenen
Escherichia coli Stammen produziert werden - sekretorische Diarrhdéen hervor. Auch

diese Toxine entfalten ihre Wirkung durch Stimulation der Guanylat Cyclase C,die
von Darmepithellzellen exprimiert wird. Wie die hitzestabilen Enterotoxine filhren die

Guanylin-Peptide zu einer erhéhten Elektrolyt/Wasser-Sekretion an der Darm-

schleimhaut. Damit fungiert die Guanylat Cyclase C nicht nur als Rezeptorfir die
hitzestabilen Enterotoxine, sondern sie stellt den genuinen Rezeptor der endogenen
Guanylin-Peptide dar.

Eine im Rahmender Erfindung geeignete Sequenz eines hitzestabilen Enterotoxins
ist:

Seq.ID 7 (hitzestabiles Enterotoxin: NSSNYCCELCCNPACTGCY (19
AS) aus enteropathogenen E.coli.
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in der Darmschleimhaut fGhren diese oben aufgelisteten Guanylin-Peptide und die

hitzestabilen Enterotoxine Uber die Aktivierung des gemeinsamen Rezeptors zuei-

nem Anstieg von cGMPin den Enterozyten. Durch den erhdhten cGMP-Spiegel wird

in den Enterozyten die cGMP-abhangige Proteinkinase 1! (cGKII) aktiviert. Diese akti-

vierte Proteinkinase phosphoryliert und offnet dadurch den CFTR-Chloridkanalin der

apikalen Membran der Enterozyten. Dadurch kommtes zu einer Sekretion von Chlo-

rid-lonen und Wasserin das Lumen des Darms. Der CFTR-Chloridkanalgilt heute

als derfinale Effektor der Signaltransduktionskette der Guanyiin-Peptide. Damit ste!-

len diese Peptide einen direkten Regulator des CFTR-Chlorid-Kanals dar.

Besonderes Augenmerkgilt der Sekretion von Bikarbonat, die auch durch die

Guanylin-Peptide vermittelt wird. Nach den bisherigen Erkenntnissen erfolgt die

Bikarbonat-Sekretion Gber einen spezifischen Cl/HCO,- - Austauscher (AE-2). Auf-

grund bisheriger Befunde kann gefolgert werden, dass das Uber CFTRluminal se-

zernierte Ci wiederin die jeweiligen Zellen aufgenommen und durch HCO,- ausge-

tauscht wird. Damit kann festgehalten werden, dass die Guanylin-Peptide in den ge-

nannten Enterozyten eine zentrale Rolle in der Regulation von Clr und HCO,- spielen.

Der Wirkmechanismus der Guanylin-Peptide Ist in Abbildung 1 dargesteilt.

Die genannten Peptide zirkulieren als endogene Aktivatoren im Blut. Sie k6nnen

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 undfir

die diagnostische, medizinische und gewerbliche Verwendungals Arzneimittel vor-

gesehenist. Dieses Peptid wurde als GCAP-II bezeichnet. Auf Grund der bekannten

Wirkung der Guanylin-Peptide auf Guanylat Cylase C (s.o.) wurde GCAP-I! speziell

far die Behandlung von Erkrankungen, die mit Stérungen des Elektrolyttransportes in

den Zellen einhergehen vorgesehen. Die Anwendung soll vorzugsweise per Injektion

erfolgen.

Der endogene Aktivator Guanylin wird an verschiedenen Orten im Kérper gefunden.

Nachgewiesen wurde Guanylin z. B. in der menschlichen Bauchspeicheldriise (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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fir hitzestabile Enterotoxine und Guanylin-Peptide, die Guanylat Cyclase C, in der

Schleimhaut der LuftwegeIokalisiert ist und dort in hohem Mafte auf der apikalen
Membran(Luftseite) der jeweiligen Epitheizelien exprimiert wird, nicht jedoch auf der
basolateralen Membran(Blutseite). Der in der Lunge lokalisierte Rezeptor kann da-
her nicht iiber die Blutbahn, sondern ausschlieflich Ober die Luftwege stimuliert wer-

den.

Der Wirkungsmechanismus auf zellularer und motekularer Ebene wird in der Figur 1
dargestelit, die schematisch die Signaltransduktion der Guanyiin-Peptide an Epithel-
zellen zeigt.

Guanlyat Cyclase (GC-C)ist ein Enzym-Rezeptor-Komplex, der als Membranprotein
ausschlieBlich in der apikalen, zur Atemwege-Lichtung hin gerichteten Zelldomane
lokalisiert ist. Er fehit an der basolateralen Membrander Zellen (Blutseite), die be-

kanntlich in Kontakt mit dem zirkulierenden Blut steht.

Guanylin-Peptide, die Uber 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 aufen aktivierte

GC-Cbildet intrazellular in hohen Mengen cGMP aus GTP. Dieser second messen-

ger (CGMP)aktiviert eine membranassoziierte cGMP-abhangige Proteinkinase TypII
(cKGIl), die die Phosphorylierung und damit Aktivierung des CFTR-Proteins ansei-
ner regulatorischen (R-) Domane vornimmt. CFTRist ein Membranprotein in der api-
kalen Membran derEpithelzellen undist ein wichtiger Chlorid-Kanal, der nach Akti-

vierung Chlorid-lonen aus der Zelle in Richtung Lichtung der Atemwege sezerniert.

Aufgrund des so entstandenen ionischen Gradienten folgt das Wasser den sezer-
nierten Chlordi-lonen und flie&t in die Lichtung der Atemwege. Das Wasser stammt

aus den Epithelzellen und aus den Zwischenraumen zwischen den Zellen (parazel-
jular). Ein Teil der in die Lichtung sezernierten Chlorid-lonen wird erneutin die Zellen
aufgenommen;dafiir werden Bikarbonat-lonen aus den Zellen sezerniert. Dieser
Austauch von lonen wird durch den Anionen-AustauscherTyp I (AE2) bewerkstelligt.

Auch das AE2-Protein ist in der apikalen Membran der Epithelzellen tokalisiert. Intra-

zellular werden die Bikarbonat-lonen durch das Enzym Carboanhydrase TypII (CAII)

aus Wasser und Kohlendioxid hergestelit.

Damitist die luftseitige Membran der Epithelzellen der Schleimhaut die entscheiden-

de Stelle der Signal-Rezeption, regulatorischen Aktivitat und Elektroly/Wasser-

sezernierenden Kapazitat in den Atemwegen.
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insgesamt werden aufgrund dieses Wirkmechanismus der Guanylin-Peptide lonen
und Flissigkeit in die Lichtung der Atemwegesezerniert, die die Qualitat und FlieRei-
genschaften des Bronchialschleims ma&geblich beeinflussen und bestimmen.

In der Figur werden folgende Abkiirzungen verwendet: GC-C = Guanylat Cyclase C;
cGKIl = cGMP-abhangige Proteinkinase TypIl; CFTR = cystic fibrosis transmembra-
ne conductance regulator; AE-2 = Anionenaustauscher Typ 2; CAII = Carboanhydra-

se TypIl.

Die Aufklarung des der Erfindung zugrundeliegenden Wirkmechanismus wurde ver-
6ffentlicht in “Kulaksiz, H., Schmid, A., H6nscheid, 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 erfindungsgemaRen Konzeptsist, dass die Aktivierung

des Rezeptors durch Applikation der endogenen Liganden gezielt Ober die Luftwege
zu erfolgen hat. Der Fachmann muss daherdie Zuf0hrung des Peptids oder des Arz-
neimittels, das das Peptid enthalt, so einstellen, dass das Peptid - méglichst aus-

schlieRlich - auf der Luftseite zur apikalen Membran der Atemwege zugefihrt wird

und nicht etwa in gréRerem Ausmaf®in die Blutbahn gelangt. Gerade hierdurch wird

die gezielte lokale therapeutische Anwendung im Atemtrakt ermdglicht, zumal der

Rezeptor in den Atemwegen ausschlieBlich luftseitig lokalisiert ist.

Bei der Zufiihrung der erfindungsgemdRen Peptide, namlich der Guanylat Cyclase C-

Liganden iiber die Luftwege handelt es sich um eine gerichtete und unmittelbare Zu-

fihrung zu dem luftseitig gelegenen Rezeptor. Eine Erhéhung der Blutkonzentration

des Peptids durch Aufnahme Uber die Lunge,wie bei der Inhalation andere Peptide

(die systemisch wirden,z.B. Insulin) angestrebt, soll hier gerade strikt vermieden
werden.

Dem Fachmannstehenhierfiir die geeigneten Mittel zur Verfigung. Er kann die ge-

richtete ZufGhrung zur Luftseite iber die Einstellung der Peptidkonzentration in der

Arzneimittelformulierung, die Dosierung und die Einstellung der Partikel/Trépfchen-

gréRe 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 kénnenfir jedes ge-

wahite Peptid in gezielten Vorversuchen ermittelt werden.
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Die Erfindung erméglicht eine Therapie mit Dosen, die sehrviel! geringer sind als so!-
che, die fiir die Erhéhung der Blutkonzentration erforderlich waren, unter Minimierung
bis Ausschaltung der systemischen Nebenwirkungen derjeweiligen Peptide.

Nurbei einer Applikation Ober die Luft fiinren die hitzestabilen Enterotoxine und die

genannten Guanylin-Peptide zu einer ausreichenden Aktivierung des Rezeptors
Guanylat Cyclase C und dadurch zu einer erhéhten Fllssigkeitssekretion in den

Atemwegen.Bei einer systemischen Applikation ware auRerdem mit unerwiinschten
Nebenreaktionen zu rechnen, beispielsweise fihrt das Enterotoxin zu sehr unange-

nehmen sekretorischen Durchfallerkrankungen.

Weiterhin wirken die erfindungsgema&en Peptide als Stimulantien im Sinne einer

Sekretolyse durch Auflésen desin den Luftwegen vorliegenden zahen Schleims, wo-

bei die lonen-Zusammensetzung und der pH-Wert der Flissigkeit unmittelbar auf den

Epithelzelten ("Mikroklima") so eingestellt werden, dass der zahe Schlieim sich zu-

nehmend "verflissigt".

Der Abtransport von Schleim und Mikropartikeln aus den Atemwegen wird durch

Epithelzellen ermdglicht, die auf ihrer apikalen Seite (Luftseite) Flimmerharchen(Zili-

en) tragen. Die “reinigende” Funktion wird durch Schlagen (rachenwéarts) der Zilien
erreicht.

Da die Guanylin-Peptide nebst ihrer Funktion, die Elektrolyt- und Wasser-Sekretion

zu erhdhen, insbesondere auchdie Zilien-tragenden Epithelzellen aktivieren, kommt

es an diesen Zellen zu einer erhéhten Schlagfrequenz der Zilien. Damit wird im Sinne
einer konzertierten Aktion das Sekret und kleinste Partikel auf der Schleimhaut der

Atemwege wesentiich effizienter abtransportiert, was die physiologische und thera-

peutische Bedeutung der Guanylin-Peptide unterstreicht.

Weiterhin ist anzufihren, dass die genannten Substanzenrelaxierend auf die glatte

Muskulatur in der Wand der Bronchien und Bronchioli wirken. Dies fiihrt insgesamt

zu einer wesentlich verbesserten Atmung.

Die vorgenannten neugefundenen Eigenschaften der erfindungsgemaften Peptide

wirken synergistisch im Sinne der Erfindung zusammen und fihren zu der sehr guten

Wirkung der durch die Luftwegen zugefiihrten Peptide zur Behandlung der eingangs

genannten Stérung und Erkrankungen.
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Die erfindungsgemaf&en Peptide kénnen auf Basis dieser Erkenntnisse zusatzlich fur
die Herstellung von Diagnostika fur Aternwegserkrankungen und Erkrankungen,die
mit Ventilationsstérungen und/oder St6érungen der Schleimsekretion einhergehen,
verwendet werden.

Zunachstsind hierfiir die Peptide selbst als Referenzsubstanzen fur die Diagnostik

geeignet. Ein Fehten/Mange! oder ein Uberschuss dieser Peptide beispielsweise in
Bronchialschleim, Exsudat oder Lavage kann das Vorhandensein behandlungsbe-

dirftiger Stérungen anzeigen. Der Nachweis der Peptide kann mit den Oblichen und

bekannten Mitteln, wie spektrokopisch, chromatographisch oder chemisch gesche-
hen.

Weiterhin kénnen fur diesen Nachweis vom Fachmann mit Hilfe dafiir Ublicher Ver-

fahren und Mittel Antikérper gegen die erfindungsgemafRen Peptide hergestellt wer-

den, die dann innerhalb molekularbiclogischer bzw. enzymatischer Assays eingesetzt
werden kénnen.

Zur L6sung der Aufgabe der Erfindung tragt daher auch ein Verfahren zur Diagnose

der genannten Erkrankungenbei, bei welchem wenigstens eines der Peptide, das

Guanylat Cyclase C aktiviert, nachgewiesen wird, und zwar vorzugsweise im Bron-

chialschieim, Exsudat, Lavage, Nasensekret oder Speichel.

Der Nachweis kann durch Nachweis einer der Sequenzen zu Seq. ID 1 bis ID6

Seq. ID 1 (Guanylin): PGTCEICAYA ACTGC :

Seq. ID 4 (Guanylin-Vorlaufer-Molekul): MNAFLLFALC LLGAWAALAG
GVTVQDGNFS FSLESVKKLK DLQEPQEPRV GKLRNFAPIP GEPVVPILCS

NPNFPEELKPLCKEPNAQE]! LQRLEEIAED PGTCEICAYA ACTGC

Seq. ID 2 (Uroguanylin): NDDC ELCVNVACTGCL

Seq. ID 5 (Uroguanylin-Voridufer-Molekdl): MGCRAASGLLPGVAVVLLLL
LQSTQSVYIQ YOGFRVQLES MKKLSDLEAQ WAPSPRLQAQ

SLLPAVCHHPALPQDLQPVC ASQEASSIFK TLRTIAN DDC ELCVNVACTG CL

Seq. ID 3 (Lymphoguanylin): QEECELCINMACTGY

Seq. ID 6 (Lymphoguanylin-Vorlaufer-Molekdl): MKVLALPMAVTAMLLILAQN
TQSVYIQYEG FOVNLDSVKK LDKLLEQLRG FHHQMGDQRD

PSILCSDPALPSDLQPVCEN SQAVNIFRAL RYIN QEECELCINMACTGY
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Seq. ID 7 (hitzestabiles Enterotoxin): NSSNYCCELCCNPACTGCY (19
’ AS) aus enteropathogenenE.coli.

erfolgen. Als positives Testergebnis fur den Nachweis einer Stérung wird gewertet,
wenneine von Vergleichsproben gesunder Probanden abweichende Konzentration

wenigstenseines der Peptide, die Guanyiat Cyclase C aktivieren, gefunden wird.

Die erfindungsgemdf&e Verwendung der Peptide besteht weiter darin, dass ein Arz-
neimittel formuliert wird. welches dber die Luftwege zugefihrt 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 wenigstensein weiterer Wirkstoff
sowie gegebenenfalls Hilfs- und Zusatzstoffe in dem Arnzeimittel enthalten sein. Als
weitere Wirkstoffe kommen hier beispielsweise muskelrelaxierende Mitteln, Lokalan-

tibiotika, vorwiegendfiir die Behandlung gleichzeitig aufgepfropfter bakterieller Infek-

tionen, oder auch zusatzliche Mukolytika, Sekretolytike, Antitussiva oder bronchodi-
latierende Substanzen in Betracht. Die Auswahl wird der Fachmannauf Basis der

jeweiligen Bedirfnisse bei der Behandlung der eingangs genannten Erkrankungen
treffen.

DasArzneimitte! kann in fester oder flussiger Form zubereitet werden und wird vom

Benutzerin geeigneter Weise Uber die Luftwege zugefihrt. Hierfir kann es mit einem
handelsiblichen Zerstauber oder Inhalationsgerat verabreicht werden.

In bevorzugter Ausfihrungsform liegt das Arzneimittel als Inhalationsmittel vor und

enthalt wenigstens ein Treibmitte!. Als Treibmittel eignen sich besonders Fluorchlor-

kohlenwasserstoffe. Geeignete Treibmittel sind dem Fachmann auf diesem Gebiet

bekannt. Allgemein kénnenalle geeigneten Aerosolbildner oder auch Rauchbildner
verwendet werden. Je nachHilfsstoff wird ein Aerosol oder ein Rauch inhaliert, wobei

ein Aerosol bevorzugtist.

Zur Lésung der Aufgabeist 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 Sprihvor-

richtung, insbesondere einer Dosier-Sprihvorrichtung 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 erfindungsgeméfBen Peptide soliten flr die Verabreichung zundachstin eine fein-

disperse Form Uberfihrt werden. Hierfir k6nnen sie zunachst in L6sung oder Sus-
pension gebracht und gegebenenfalls mit pharmazeutischen vertraglichen Zusadtzen

in dieser Form stabilisiert werden. Zur Stabilisierung kénnen vertragliche Tenside,

z.B. Tween ®. verwendet werden. Geeignet sind je nach Inhalationsverfahren auch

handelsUbliche als Lebensmittel zugelassene Emulgatoren, z.B. Lecithin. Als weitere
Zusatzstoffe kénnen Saize, Puffer, Zucker, Sorbitol, Aminosduren u.a.m. vorhanden

sein. Die Gesamtzubereitungsollte isotonisch sein. Zur Stabilisierung der Feinver-

teilung kann ebenfalls eine Mikroverkapselung der betreffenden Peptide oder eine

Verkapselung in Liposome vorgesehensein.

Die zu verabreichenden Peptide kénnen auch im festen Zustand pulverisiert, bei-

spielsweise aus LOsung gefriergetrocknet, sprihgetrocknet oderkristallisiert, vorlie-

gen und werden dann bevorzugt mit trockenen Fluorchlorkchlenwasserstoffen als

Treibmittel und Aerosolbildner gemischt. Bei pulverférmiger Verabreichung kénnen

feste Zusdtze, insbesondere Stabilisatoren, beispielsweise Zucker oder zuckerartige
Stoffe, Lactose und dergieichen, 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 Gréfe der zu inhalierenden Partikel ist wenigerkritisch als bei vielen anderen
Anwendungen, da die erfindungsgemaften Peptide nicht transmembranins Blut

transportiert werden sollen, sondern lediglich den in der Lunge apikal fokalisierten

Rezeptor Guanylat Cyclase C erreichen missen.Teilchengré&en zwischen 0,5 und
10 pm erscheinen geeignet.

Im folgenden wird die Erfindung anhandeines Beispiels erldutert:

Die Anwendungder Peptide soll am Beispiel der “obstruktiven und restriktiven Venti-

lationsstérungen”erlautert werden. Diese Atemwegserkrankungen sind gekenn-
zeichnet durch eine endobronchiale Obstruktion mit Bronchospasmus, Schleimhau-
t6édem und durch eine Hypersekretion eines zahen Schleims (Dyskrinie). Diese Er-
scheinungen fihren dazu, dass der betroffene Patient durch vermehrte undinsuffizi-

ente Atemarbeit regeirecht erschdpft. Als restriktive Komponente wird der Gasaus-
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tausch durch das Schleimhautédem wesentlich verschiechtert, die Sauerstoffauf-

nahme der Lungen deutlich vermindert.

Die Anwendung der Peptide zieit auf eine diesen Pathomechanismen entgegenste-

hende Wirkung ab. Die inhalative Applikation fuhrt zu einer Relaxierung derglatten

Atemwegs-Muskulatur, so dass der bronchiale Widerstand und damit die Atemarbeit
des Patienten abnimmt. Mit der Erieichterung der Atemarbeit wird eine Erschépfung

des Patienten gemindert bzw. verhindert.

Aufgrund von Elektrolyt/Wasser-sezernierenden Wirkungen dieser Peptide wird eine
vermehrte Wasserausschwemmungaus der Schteimhaut der Atemwegeinduziert,

die im Sinne einer Abnahme des Schleimhautédems (Abschweilung) wirkt und damit

zu einer verbesserten Atmungfihrt. Durch den vermehrten Wasseraustritt aus der

Schleimhaut wird die Dyskrinie vermindert, der zahe Schleim verflussigt und der Ab-

transport des Sekretes durch erhdhten Zilienschlag verbessert.

Somit Uben die Peptide unterschiedliche Funktionen aus, die in ihrer Kombination

und Synergie zu einer deutlichen Verbesserung der Atmung fithren.
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Patentanspriiche:

4. Verwendung eines Peptids, welches Guanylat Cyclase C aktiviert, far die Herstel-

lung eines Arzneimittels zur Behandlung von Atemwegserkrankungen und Erkran-

kungen, die mit Ventilationsst6rungen und/oder Stérungen der Schleimsekretion ein-

hergehen, iber die Luftwege, wobei das Arzneimittel so formuliert ist, dass die Zuf0h-

rung des Peptids auf der Luftseite der Atemwege, namlich zur apikalen Membran der

Schleimhaut-Epitheizellen gerichtet, erfolgt.

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dass das Peptid ein na-

tarliches oder rekombinantes Guanylin, Uroguanylin, Lymphoguanylin oderhitzebe-

standiges Enterotoxin ist, oder ein zu diesen homologes, im wesentlichen funktions-

gleiches Peptid, insbesondere eine solche Peptidvariante mit durch Deletion, Inserti-

on oder Austauscheinze!ner und/oder mehrerer Aminosauren, sequenzverlangern-

des Anfiigen von einzelnen und/oder mehreren Aminosauren und/oder chemischer

Derivatisierung insbesondere der terminalen Aminosduren 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 Ventilationsst6rungen und/oder Stérungen der Schleimsekretion einhergehen.

5. Arzneimittel in einer Zubereitung, welche Gber die Luftwege an der apikalen Mem-

bran zugefOhrt wird, dadurch gekennzeichnet, dass es wenigstens ein Peptid enthdalt,

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, insbesondereein sol-

cher Peptidvarianten mit durch Deletion, Insertion oder Austausch einzelner und/oder

mehrerer Aminosduren, sequenzverlangerndes Anfiigen von einzelnen und/oder
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mehreren Aminosduren und/oder chemischer Derivatisierung insbesonderederter-

minalen Aminosduren verbundener Sequenz-Modifikation,

oder ein wenigstens eines dieser Peptide enthaltendes Peptidgemisch.

7. Arzneimittel nach Anspruch 5 oder6, dadurch gekennzeichnet, dass wenigstens

eines der Peptide eine der Sequenzen zu Seq. ID 1 bis Seq. ID 7 umfasst.

8. Arzneimittel nach einem der Anspriche5 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 Anspriche5 bis 8, dadurch gekennzeichnet, dass das

Arzneimittel in Form eines Inhalationsmittels vorliegt und wenigstens ein Treibmittel,

wenigstens einen Aerosolbildner oder wenigstens einen Rauchbildner enthdit.

10. Inhalationsvorrichtung, enthaltend das Arzneimittel nach einem der Anspriche 5
bis 9.

11. Inhalationsvorrichtung nach Anspruch 10, dadurch gekennzeichnet, dass sie eine

Sprihvorrichtung, insbesondere eine Dosier-Spriihvorrichtung oder einen Dosier-
Inhalator umfasst.

12. Verfahren zur Diagnose von Erkrankungen,die mit Ventilationsst6rungen und

St6rungen 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 gerichtetist.

14. Verfahren nach Anspruch 12 oder 13, dadurch gekennzeichnet, dass das Peptid

in Exsudat, Bronchialschleim oder Lavage nachgewiesen wird.

15. Verfahren nach einem der Anspriche 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 fir den Nachweis einer Stérung gewertet wird.
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Fig. 1 Signaltransduktion der Guanyiln-Peptide an Epitheizelien
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SEQUENCELISTING

<110> Cetin, Y.

Savas, Y.

<120> Verwendungeines 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 tle 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

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 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
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Leu Glu Ser-Val Lys Lys Leu Lys Asp Leu Gin Glu Pro Gin Glu Pro
35 40 45

Arg Val Gly Lys Leu Arg Asn PheAla 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 90 95

lle Ala Glu Asp Pro Gly Thr Cys Glu tle Cys Ala Tyr Ala Ala Cys
100 105 110

Thr Giy 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
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Leu Leu Leu Leu Leu Gin Ser Thr Gin Ser Val Tyr Ile om Tyr Gin20 25

Gly Phe Arg Val Gin Leu Glu Ser Met Lys Lys Leu eer Asp Leu Glu35 40

Ala Gln 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 Vai Cys
65 70 75 80

Ala Ser Gin Glu Ala Ser SerIle Phe Lys Thr Leu Arg Thrlle Ala
85 90 95

Asn Asp Asp Cys Glu Leu Cys Val Asn Vai 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 Leulle
1 5 10 15

Leu Ala Gin Asn Thr Gin Ser Val Tyr Ile 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 Sertle Leu
50 55 60
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N

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 Ile Phe Arg Ala Leu Arg Tyr lle Asn Gin Glu
85 90 95

Glu Cys Giu 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
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Application No. Applicant(s)

10/107,814 SHAILUBHAI ET AL.

Examiner Art Unit

Stephen L. Rawings, Ph.D. 1642

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondenceaddress --
Period for Reply

A SHORTENED STATUTORYPERIOD FOR REPLYIS 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, maya reply be timelyfiled
after SIX (6) MONTHSfrom the mailing date of this communication.

- Ifthe period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (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) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended periodfor reply will, by statute, cause the application to become ABANDONED (35 U.S.C.§ 133).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

Office Action Summary

1) Responsive to communication(s)filed on 73 January 2005.
2a)L] This action is FINAL. 2b)X] This action is non-final.
3)L Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-27 is/are pending in the application.

4a) Of the above claim(s) 4-18,24,25 and 27 is/are withdrawn from consideration.

5)L] Claim(s)____ is/are allowed.
6) Claim(s) 1-3,20-23 and 26 is/are rejected.
7)LJ Claim(s)__ is/are objected to.
a0 Claim(s) ____ are Subject to restriction and/or election requirement.

Application Papers

9) The specification is objected to by the Examiner.
10)L] The drawing(s)filed on is/are: a)_] accepted or b)L] 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)L] 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)L] Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)DAll b)L Some* c)L Noneof:

1..] Certified copies of the priority documents have been received.

2.L] Certified copies of the priority documents have been received in Application No.
3.1] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office actionfor a list of the certified copies not received.
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1) Xx Notice of References Cited (PTO-892) 4) CO Interview Summary (PTO-413)
2) ] 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) L] Notice ofInformal Patent Application (PTO-152)

Paper No(s)/Mail Date 20020801;20050307. 6) X Other:NoticetoComply.
U.S. Patent and Trademark Office
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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 supposederrors in the

restriction requirement, the election has been treated as an election without traverse

(MPEP§ 818.03(a)).

Applicant has elected the invention of GroupI, 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 orlinking 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 ofeach 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), thelater-filed

application must be an application for a patent for an invention whichis also disclosed in
the prior application (the parent or original nonprovisional application or provisional

application); the disclosure of the invention in the parent application andin 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 dateis on orafter
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 September8,

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

SequenceListing 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 Taxol™ (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., ™, ®), and accompanied by generic tetminology.
Applicants may identify trademarks using the “Trademark” search engirie under “USPTO |
Search Collections” on the Internet at http://wwwuspto.gov/web/menw/search.html.

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 ~
dependentform, or rewrite the claim(s) in independent form. | Oe

Claim 1 is drawnto 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 drawnto 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 USC § 112

11. The following is a quotationofthe first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and |
process ofmaking and usingit, in such full, clear, concise, and exact termsas 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 andshall set forth the best mode contemplated by the inventor of carrying out his
invention.

12. Claims |, 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 claimedinventionis.
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 —

sequenceset forth as SEQ ID NO:20. a

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 orif 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 meantonly to include suchpeptidesthat 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 isconsistent

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 ofeither 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 having 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 aminoacid sequence set forthas
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 oni 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:i. 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”. comiprises 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: 20in which the aminoacids 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 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 aminoacids 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 peptideis 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 requirementfor

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 peptideconsisting of SEQ ID NO: 20is not representative of the genus as a
whole, since the members of the claimed genus include peptides comprising aminoacid .
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 aminoacid can occurat 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 ofpeptides.

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

shownin 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” (/d. at 1104). “Guidelines” further states, “(flor
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 directionor
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 ofthe 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 ofSEQ 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 notretain 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 artisanto
perform undue experimentation before using the claimed invention. | oS |

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 ofguidance, direction, and exemplification disclosed would not enablethe 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 showsthat 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 andother 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

falis 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, seeentire document
(e.g., the abstract). Takada et al. teaches their work illustrates that a single amino acid

change maybe 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
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who showedthat changes in one or several amino acids can result in marked alterations

in activity and function ofnuclear receptors (page 738, column 1). Notably, Takada etal.

teaches that the functional consequence of amino acid substitution mayberather subtle,

since the variants of the receptors werestill 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 changesresults in the variants having the activity of different ¢

‘memberofthe family of proteins; see, e.g., the abstract. Thus, Takada etal. 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 bindto a
functionally distinct receptor to cause even more unexpectedresults.

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 prévent 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 ofthe “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 rolesof these peptides in

disease, there is still no consensus as to whether or not, and how these peptides might be

used therapeutically or prophylactically.
MSNExhibit 1004 - Page 169 of 444
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One cannotextrapolate the teachings of the specification to the enablementofthe

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 ofsifting through

potential anticancer agents to find ones promising enough to make human clinicaltrials

worthwhile (abstract). Gura teaches that since formal screening began in 1955, many

thousands of drugs have shownactivity 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 usefull for-
treating the animal or cell that has been used as a model, but whichis 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 tumoractivity 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

cannotpredict the effect of administering a pharmaceutical composition or a combination
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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 ofsufficient exemplification, the skilled artisan would have to perform undue
experimentation to use the claimed inventionto treat or prevent a disease, such as cancer.

Unpredictability aside, the art ofpreventing cancer is for the most part intractable.

In this regard, it is noted that Shailubhaiet al. (Cancer Res. 2000 Sep 15; 60: 5151-5157)
(of record) teaches that uroguanylin treatment suppressed polyp formation in a mouse

modelbut 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 drawnto variants of uroquanylin havingstructures
(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
enablementset 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 morespecificity 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 § 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 madein this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publicationiin 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 (ie., 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 sequenceset
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. Chem. 2000, 11: 195-201) ;
teach conjugates of polyethylene glycol. U.S. Patent Application Publication No. 2002/ |
teaches C-Typenatriuretic 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 numberis
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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 numberfor
the organization wherethis application or proceedingis assignedis 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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Notice to Comply Examiner Art Unit Po
Stephen L. Rawlings, Ph.D. 1642

NOTICE TO COMPLY WITH REQUIREMENTSFORPATENT APPLICATIONS CONTAINING
NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE DISCLOSURES .

Applicant mustfile the items indicated below within the time period set the Office action to which the Notice is attached to
avoid abandonment under 35 U.S.C. § 133 (extensions of time may be obtained under the provisions of 37 CFR 1.136(a)).

The nucleotide and/or amino acid sequence disclosure contained in this application does not comply with the requirements
for such a disclosure as set forth in 37 C.F.R. 1.821 - 1.825 for the following reason(s):

J 1. This application clearly fails to comply with the 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 1211 OG 82 (June 23, 1998).

L} 2. This application does not contain, as a separate part of the disclosure on papercopy, a “Sequence Listing” as
required by 37 C.F.R. 1.821(c).

[J 3.Acopyof the “SequenceListing” in computer readable form has not been submitted as required by
37 C.F.R. 1.821(e).

L] 4. A copy of the “SequenceListing” in computer readable form has been submitted. However,the content of the
computer readable form does not comply with the requirements of 37 C.F.R. 1.822 and/or 1.823, as indicated on the
attached copyof the marked -up “Raw SequenceListing.”

L] 5. The computer readable form that has beenfiled with this application has been found to be damaged and/or
unreadable as indicated on the attached CRF Diskette Problem Report. A Substitute computer readable form must be
submitted as required by 37 C.F.R. 1.825(d).

L) 6. The papercopy of the “SequenceListing” is not the same as the computerreadable from of the “SequenceListing”
as required by 37 C.F.R. 1.821(e).

{| 7. Other: See the Office action for a complete explanation of the reasons the application is not compliant; if necessary
to correct the deficiency, Applicant must submit a substitute sequencelisting and a statement, as indicated below.

Applicant Must Provide:
CJ Aninitial or substitute computer readable form (CRF) copy of the “SequenceListing”.

(J Aninitial or substitute paper copy of the “SequenceListing’, as well as an amendmentdirecting its entry into the
specification. ,

(1 A statement that the content of the paper and computer readable copies are the same and, where applicable, include
no new matter, as required by 37 C.F.R. 1.821(e) or 1.821(f) or 1.821(g) or 1.825(b) or 1.825(d).

For questions regarding compliance to these requirements, please contact:

For Rules Interpretation, call (703) 308-4216
For CRF Submission Help, call (703) 308-4212
Patentln Software Program Support MSNExhibit 1004 - Page 175 of 444

Technical ASSISt€ANCE.............:cccsesseceeeesseeeeeeeeee 703-287-0200 MSNv. Bausch - IPR2023-00016
To Purchase Patentln Software.................000008703-306-2600
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Express Mail Label No.: EV463107857US
of Deposit: August 15, 2005 Attorney Docket No: 33357-503 

  IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

 
gS .

em pens” SPPLICANTS: Shailubhaiet 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

AMENDMENT AND RESPONSE

This paper is in response to the Office Action of April 13, 2005, in the above-identified

patentapplication. A petition for a one-month extension of time and the requiredfee are filed

herewith. With the extension oftime, this response is due on Monday, August 15, 2005 (August

13, 2005 being a Saturday). The Commissioneris 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:

Amendmentsto the Specification begin on page 2 ofthis paper.

Amendments to the Claimsare reflected in the listing of claims that begins on page 5 ofthis

paper.

Remarks/Arguments begin on page 6 ofthis paper.

MSNExhibit 1004 - Page 184 of 444
MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 185 of 444 
MSN v. Bausch - IPR2023-00016

Applicant: Shailubhaietal.
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Amendments to the Specification:

Please amendthe paragraph beginning on page1, line 4 asfollows:

-- The present application claims the benefit of U.S. provisional application Ne-

 
2004andNo. 60/348,646, filed on Jan. 17, 2002.--

Please amendthe 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 knowninthe 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,andthelike.

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 regimentailored to a patient's specific needs.--

Please amend Table 2 beginning on page15 as follows:

Table 2

1. Parent compound, uroguanylin

SEQ ID NO:1

Asn'-Asp’-Asp”-Cys‘-Glu°-Leu®-Cys’-Val®-Asn’-Val'°-Ala! '_Cys!?-Thr!?-Gly'*-Cys!.
Leu

2. Compoundswithout modifications of cysteines:

Commonsequence (SEQ ID NO:2):

Asn'-Xaa?Aaa?-Xaa°Bbb’-Cys*-Glu°-Leu®-Cys’-Val®-Asn?-Xaa°Xxx"?-Xaa! PYypyl
Cys!*-Thr'?-Xaa!*Zzz'4-Cys!°-Leu'®

2 . 3pER—where AaaXaa‘=Asp, Glu; Xaa-Bbb=Asp, Glu MSNExhibit 1004 - Page 185 of 444
MSNv. Bausch - IPR2023-00016
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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! '¥y=Ala, Aib; Xaa!“Zz2=Gly, Ala

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

Commonsequence (SEQ ID NO:3):

Asn'-Xaa?Aaa’-Xaa°-Bbb’-Cys*-Glu°-Leu®-Xaa/Mpt*-Val®-Asn’-Xaa!°Xxx'?-
Xaa!!¥yy"! -Cys'?-Thr!?-Xaa!*Zzz"*-Cys'°-Leu!®

where Xaa7Aaa=Asp, Glu; Xaa’Bbb=Asp, Glu
where Xaa!°Xxx=Val, Pro; Xaa!¥55=Ala, Aib; Xaa!*-Zz2=Gly, Ala .

4. Compoundswith penicillamines (8, 8-dimethylcysteines, Pen) substituted for
cysteines:

Common sequence (SEQ ID NO:4):

Asn'-XaaAaa?-Xaa’Bbb’-Xaa"Kkk’-Glu’-Leu’-XaabH’-Val®-Asn?-XaalXxx"?
Xaa!!¥y9""_Xaal?Mamam-Thr'?-Xaa“Ze2"-Xaa’Nan’-Leu'®

where Xaa“Aaa=Asp, Glu; Xaa°Bbb=Asp, Glu
where Xaa!°Xxx=Val, Pro; Xaa''¥y=Ala, Aib; Xaal*Zz2=Gly, Ala
and Xaa*Kdde, Xaa’H, Xaa!? Mmm, Xaa!° Nan are either Cys or Pen (except notall are
Cys in the same conformer)

5, Compoundswith lactam bridges substituted for disulfide bridges:

Commonsequence (SEQ ID NO:5):

Asn'-Xaa?Aaa’-Xaa’Bbb’-Xaa*Kkk*-Glu°-Leu®-XaaGH?-Val®-Asn’-Xaal°Xxx"?-
Xaa! ¥yy""_Xaal’Maan™-Thr' 3_Xaal*Z22-Xaa?’Nan-Leu®

where Xaa”“Aaa=Asp, Glu; Xaa°Bbb=Asp, Glu
where Xaa!°Xxx=Val, Pro; Xaa! ¥54=Ala, Aib; Xaal“Zz2=Gly, Ala 

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

Xaa‘Kdkk is either Asp or Glu, and Xaa’*Mmm is Dpr;
Xaa’H1 is either Cys or Pen;
Xaa!*Nan is either Cys or Pen;
or:

Xaa’LH is Dpr and Xaa'°Nan is either Asp or Glu;
Xaa’H1 is either Asp or Glu, and Xaa'°Nan is Dpr;

MSNExhibit 1004 - Page 186 of 444
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Applicant: Shailubhaiet al.
USSN: 10/107,814

Xaa*Kck is either Cys or Pen;
Xaa'*Mmm is either Cys or Pen;

Please amendthe 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://www.1f2.cuni.cz/ physiolres/feps/basoglu.htm.--
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Listing of Claims:

The followinglist of claims shall replace all previous versions.

1. (Currently amended). A peptide consisting of consistingessentialsofthe amino acid

sequence of SEQ ID NO: 20any-ene-ofSEQ-ID-NO:2-SEOIDNO: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

anyoneofSEOIDNOs2-71present 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

SEQID NO:20 anyene-of+SEQID NOs: —areguanyin--suanylin-or E_cel SF peptide; and

b) at least one compoundselected 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 compoundare each present in a

therapeutically effective amount.

22. (original) The pharmaceutical composition ofeither claim 20 or 21, wherein the unit dose

form is selected from the group consisting ofa 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-ofSEQIDNO2

 

27. (Canceled).

MSNExhibit 1004 - Page 188 of 444
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REMARKS

Amendments to the Claims

Uponentry 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

amendmentto claim 1 can be foundin 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 matteris 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 Examinerhasindicated that Applicantsare 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 mannersatisfying 35 U.S.C. § 112,first paragraph, because noneof 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 claimspriority only to

provisional application No. 60/348,646. This objection should be withdrawn.

Specification

The Examinerhasindicated that the application fails to comply with the sequencelisting

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 sequencelisting. Applicants have amended Table 2 of

the specification to meet the requirements of 37 CFR § 1.821-1.825.

MSNExhibit 1004 - Page 189 of 444
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The Examinerhas also objected to the specification because of improperly demarcated

trademarks, including Taxol™. Applicants have amendedthe specification herein to properly

demarcate trademarks. This objection can be withdrawn.

The Examinerhasalso objected to the specification because of the presence of embedded

hyperlinks. Applicants have amendedthe specification herein to remove embedded hyperlinks.

This objection can be withdrawn.

Claim Objections

The Examinerhasindicated 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 Examinerhasalso 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.

Thusthis objection is moot.

For the above-stated reasons, these objections have been overcome and can be

withdrawn.

Claim Rejections — 35 U.S.C. § 112, firstparagraph

Written description

The Examinerhasindicated 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.

Thusthis objection is moot in regard to claim 2. The Examinerstates that the broadest

interpretation of claim 1] that is consistent with the supporting disclosure is that the invention

includes a genusofpeptidesthat are not necessarily identical to a recited sequenceidentification

numberor other sequencesthat do not differ substantially in termsof 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 pages6 and7).
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Applicants respectfully disagree with the Examiner’s interpretation of claim 1. Claim 1

has been amendedherein to require a peptide consisting of the amino acid sequence of SEQ ID

NO:20. The peptide of SEQ ID NO: 20is 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 whenthe applicationwasfiled.

In regard to claims 20-23 and 26, the Examinerindicates 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 ora

substantial equivalent thereof, which do not necessarily bind a guanylate cyclase receptor and

thereby stimulate cGMPproduction.

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 amendedherein, 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 aminoacid

sequence of SEQ ID NO:20. Therefore, these claims also cannotinclude 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. Theoriginally filed application discloses

the peptide of SEQ ID NO: 20at, e.g., page 17, line 32. Thus, Applicants assert that oneof skill

in the art would recognize that Applicants were in possession of the subject matter of claims 20-

23 and 26 whenthe application wasfiled.

This rejection has been overcome and should be withdrawn.

Enablement

The Examinerhasindicated 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 mootin regard to claim 2. The Examiner acknowledgesthat the specificationis

enabled for making and using a peptide consisting of a (4,12; 7,15) bicycle peptide of the amino

acid sequenceset 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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Forall these reasons, Applicants believe that the pending claimsare fully enabled by the

originally filed application. Thus, this rejection can be withdrawn.

Claim Rejections — 35 U.S.C. § 102

The Examinerhas indicated that claim 1 is rejected under 35 U.S.C. § 102(b) as

anticipated by Hikadaetal., (“Hikada”) Biochemistry 37:8498-8507 (1998). Claim 1, as

amendedherein, 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 sequenceofuroguanylin 15
 

amino acids in length wherethe residueat position 3 is an aspartic acid, but does not teach the

peptide sequence of SEQ ID NO: 20. Since Hikada doesnot teach all the elements of claim 1, it
 

cannotanticipate this claim. Thus, this rejection has been overcome and should be withdrawn.
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CONCLUSION

Applicant respectfully requests that a timely notice of Allowancebeissuedin this case.

If there are any questions regarding these amendments and remarks, the Examiner is encouraged

to contact the undersigned at the telephone numberprovided below.

Dated: August 15, 2005

TRA 2056585v2

10

Respectfully submitted,

  | Reg. No. 39,529
Gregory J. S1eczkiewicz, 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
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Express Mail Label No.: EV463107857US
te of Deposit: August 15, 2005 Attorney Docket No: 33357-503

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

WS APPLICANTS: Shailubhaiet 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 ofthe fee required by 37 C.F.R. §
1.17(a)(1), is enclosed herewith.

The Commissioneris hereby authorized to charge paymentof 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).

>

 
Gregory J. Sieczkiewicz, Reg. No. 48,223
Attorneys for Applicant
c/o MINTZ, LEVIN, COHN, FERRIS, GLOVSKY

. AND POPEO,P.C.
08/17/2005 EFLORES 00000142 10107814 Customer No. 30623

Tel: (617) 542-6000
120.00 OP Fax: (617) 542-2241

Dated: August 15, 2005
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

PLICANTS: Shailubhaietal.

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 makeof record the documents listed on the attached modified Form PTO-1449, as well as
copies of the listed documents.

This Information Disclosure Statementis 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 ofthis

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 Statementis, 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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USSN: 10/107,814

Notwithstanding any statements by the Applicants, the Examineris urged to form his/her

ownconclusion regarding the relevanceofthe 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.

Dated: August 15, 2005

TRA 2064006v1

Respectfully submitted,

 
Iv . 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
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Express Mail No.: EV463107857US Page 1 of 4
Date of Deposit: August 15, 2005

 
 
  

 
 
 
   

  
  
 
 

 

PTO/SB (12-97)
Approved for use through 9/30/00. OMB 0651-0031

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contro] number.

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

Filing Date March 28, 2002

(use as many sheets as necessary)

ooaeUS. PATENT DOCUMENTS” 0?
 

Filing Date

Foreign Patent Document Date of
Office Number Publication 

Examiner

Signature
 
EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609; Draw line throughcitationif not in
conformance and not considered. include copyof this form with next communication to applicant.

TRA 206403 1 v1

Application Number 10/107,814

If Appropriate
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Express Mail Label No.: EV463107857US OX .
ate of Deposit: August 15, 2005 Attorney Docket No: TS We7

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE APPLICANTS: Shailubhaiet al.

~ SERIAL NUMBER: —10/107,814 EXAMINER : Stephen L. Rawlings

FILING DATE: March 28, 2002 ART UNIT 1642

ji For: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation
: and Carcinogenesis

Mail Stop AMENDMENT
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL LETTER

Enclosed herewith forfiling in the above-identified application please find the following
documents:

1. ’ Amendmentand 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

Return Postcard

The Commissioneris hereby authorized to charge paymentof 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).

Respectful Vy
. Elrifi, Rdg. No. 39,529

Gregory J. Sieczkiewicz, Reg. No. 48,223
Attorneys for Applicant
Customer No. 30623

Tel: (617) 542-6000
Fax: (617) 542-2241

  

Dated: August 15, 2005
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P

Thu Sep 1 11:25:17 2005

DEFINITION Human uroguanylin mRNA, complete cds.ACCESSION U34279
VERSION U34279.1 GI:1236798
KEYWORDS
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 596)
AUTHORS Miyazato,M., Nakazato,M., Yamaguchi,H., Date,Y., Kojima,M.,

Kangawa,K., Matsuo,H. and Matsukura,S.
TITLE Cloning and characterization of a cDNA encoding a precursor for

human uroguanylin
JOURNAL Biochem. Biophys. Res. Commun. 219 (2), 644-648 (1996)MEDLINE 96193705

PUBMED 8605041
REFERENCE 2 (bases 1 to 596)

AUTHORS Miyazato,M.
TITLE Direct Submission
JOURNAL Submitted (17-AUG-1995) Mikiya Miyazato, Biochemistry, National

Cardiovascular Center Research Institute, Fujishirodai, Suita,
Osaka 565, Japan

FEATURES Location/Qualifierssource 1. .596
/organism="Homo sapiens"
/mol_type="mRNA"
/db_xref="taxon: 9606"CDSs 30. .368

/codon_start=1
/product="uroguanylin"
/protein_id="AAC50416.1"
/db_xref="GI:1236799"
/translat ion="MGCRAASGLLPGVAVVLLLLLOSTOSVY I QYQGFRVQLESMKKL
SDLEAQWAPS PRLQAQSLLPAVCHHPALPQDLOPVCASQEASSI FKTLRTIANDDCEL
CVNVACTGCL"

ORIGIN

Alignment Scores:
Pred. No.: 8.24e-06 Length: 596
Score: $2.00 Matches: 15
Percent Similarity: 100.00% Conservative: 1
Best Local Similarity: 93.75% Mismatches: 0
Query Match: 96.84% Indels: 0
DB: 9 Gaps: 0

US-10-107-814-20 (1-16) x HSU34279 (1-596)

Oy 1 AsnAs on sGluLeuCysValAsnValAlaCysThrGlyCysLeu 16Mitt t ese TU LELLELULUULUL ELLE EEEEELLEEEL LTDb 318 eoeeeeeee 365
RESULT 8
CQ720645
LOcUS CQ720645 597 bp DNA linear PAT 03-FEB-2004
DEFINITION Sequence 6579 from Patent WO02068579.
ACCESSION CQ720645
VERSION CQ720645.1 GI:42281502
KEYWORDS
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE 1
AUTHORS Venter,C.J., Adams,M.C., Li,P.W. and Myers,E.W.
TITLE Kits, such as nucleic acid arrays, comprising a majority of

humanexons or transcripts, for detecting expression and other usesthereof
JOURNAL Patent: WO 02068579-A 6579 06-SEP-2002;

PE Corporation (NY) (US)
FEATURES Location/Qualifiers

source 1. .597
/organism="Homo sapiens"
/mol_type="unassigned DNA"

~

us-10-107-814-20.p2n.rge Page 4

/db_xref="taxon:9606"ORIGIN

Alignment Scores:
Pred. No.: 8.25e-06 Length: 597
Score: 92.00 Matches: 15
Percent Similarity: 100.00% Conservative: 1
Best Local Similarity: 93.75% Mismatches: 0
Query Match: 96.84% Indels: 0
DB: 6 Gaps: 0

US-10-107-814-20 (1-16) x CQ720645 (1-597)

Qy 1 AsnAspGlucTTTTTTtt sThrGlyCysLeu 16Millize: THE HTML LLL ELLEDb 319 eeeeeeeetd 366
RESULT 9
HSU55058
LOCUS HSUS5058 3371 bp DNA linear PRI 06-SEP-1997
DEFINITION Human uroguanylin gene, complete cds.
ACCESSION U55058
VERSION US55058.1 GI:2353685
KEYWORDS
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 3371)
AUTHORS Miyazato,M., Nakazato,M., Matsukura,S., Kangawa,K. and Matsuo,H.
TITLE Genomic structure and chromosomal localization of human uroguanylin
JOURNAL Genomics 43 (3), 359-365 (1997)
MEDLINE 97422613

PUBMED 9268639
REFERENCE 2 (bases 1 to 3371)

AUTHORS Miyazato,M.
TITLE Direct Submission
JOURNAL Submitted (16-APR-1996) Biochemistry, National Cardiovascular

Center Research Institute, Fujishirodai, Suita, Osaka 565, Japan
FEATURES Location/Qualifiers

source 1. .3371
/organism="Homo sapiens"
/mol_type="genomic DNA"
/db_xref="taxon:9606"

cps join(792. .881,2021. .2207,2876. .2937)
/codon_start=1
/product="uroguanylin"
/protein_id="AAC51729.1"
/db_ xref="GI:2353686"
/translation="MGCRAASGLLPGVAVVLLLLLOSTOSVY I QYQGFRVQLESMKKL
SDLEAQWAPS PRLQAQSLLPAVCHHPALPQDLQPVCASQEASSIFKTLRTIANDDCELCVNVACTGCL"

ORIGIN

Alignment Scores:
Pred. No.: 4.47e-05 Length: 3372
Score: 92.00 Matches: 15
Percent Similarity: 100.00% Conservative: 1
Best Local Similarity: 93.75% Mismatches: 0
Query Match: 96.84% Indels: 0
DB: 9 Gaps: 0

US-10-107-814-20 (1-16) x HSUS5058 (1-3371)

Qy 1 AsnAspGluc TTTTTdtmitt 16HLA NTT TTL ELUTE tlDb 2887 eeeeeeeeeeeeeeetleraGcagenaeere 2934
RESULT 10
HSGCAP2
LOCUS HSGCAP2 3600 bp DNA linear PRI 17-AUG-1996
DEFINITION H.sapiens GCAP-II gene.ACCESSION 270295
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SX

UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450Ov‘www.uspto.g

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

EXAMINER43569 7590 11/01/2005

MAYER, BROWN, ROWE & MAW LLP
1909 K STREET, N.W.
WASHINGTON,DC 20006

RAWLINGS, STEPHEN L

ART UNIT PAPER NUMBER

1643

DATE MAILED:11/01/2005

10/107,814 03/28/2002 Kunwar Shailubhai P 0284943 9117

TITLE OF INVENTION: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF TISSUE INFLAMMATION AND CARCINOGENESIS

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE

NOnonprovisional $1400 $300 $1700 02/01/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.

THIS APPLICATION IS SUBJECTTO WITHDRAWAL FROMISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLYPAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNEDWITHIN THIS PERIOD EVENIF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shownabove.

If the SMALL ENTITYis shownas YES,verify your current
SMALLENTITYstatus:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

_B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE(if required)
and twice the amount of the ISSUE FEE shownabove, or

If the SMALL ENTITYis shown as NO:

A. Pay TOTAL FEE(S) DUE shownabove,or

B. If applicant claimed SMALL ENTITYstatus before, or is now
claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATIONFEE(if required) and 1/2
the ISSUE FEE shownabove.

Il. PART B - FEE(S) TRANSMITTALshould be completed and returned to the United States Patent and Trademark Office (USPTO)with
your ISSUE FEE and PUBLICATIONFEE(ifrequired). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEEunless advised to the contrary.

IMPORTANT REMINDER:Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571) 273-2885

INSTRUCTIONS:This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed whereappropriate. All further correspondence including the Patent, advance orders andnotification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenancefee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address)

 

 

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must

 

43569 7590 11/01/2005 ave its own certificate of mailing or transmission.

MAYER, BROWN, ROWE & MAW LLP . Certificate of Mailing or Transmission ith the Uni
1909 K STREET, N.W. I hereb certify that this Fee(s) Transmittal is being deposited with the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
WASHINGTON,DC 20006 addressed to the Mail Sto ISSUEFE address above, or bein facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor’s name)

(Signature)

(Date)

10/107,814 03/28/2002 KunwarShailubhai P 0284943 9117

TITLE OF INVENTION: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF TISSUE INFLAMMATION AND CARCINOGENESIS

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE

NOnonprovisional $1400 $300 $1700 02/01/2006

EXAMINER ART UNIT CLASS-SUBCLASS

RAWLINGS, STEPHEN L 1643 530-317000

  

 
 

 

 1. Cha
CFR |

2] change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

C) "Fee Address" indication (or "Fee Address"Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

. ASSIGNEE NAMEANDRESIDENCE DATATO BE PRINTED ON THE PATENT (printortype)

PLEASE NOTE:Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas beenfiled for
recordationas set forth in 37 CFR 3.11. Completion ofthis form is NOTa substitute forfiling an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

2. For printing on the patent front page,list
(1) the names of up to 3 registered patent attorneys 1
or agents OR,alternatively,
(2) the nameofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. Ifno name is 3
listed, no namewill be printed.

ngesf correspondenceaddress or indication of "Fee Address”(37

3

Please check the appropriate assignee category or categories (will not be printed on the patent) : Ci individual O) Corporation or other private group entity QO) Government 
4a. The following fee(s) are enclosed: 4b. Paymentof Fee(s):

C1 Issue Fee () A check in the amountofthe fee(s) is enclosed.
CQ) Publication Fee (No small entity discount permitted) Q) Paymentby credit card. Form PTO-2038 is attached.
CO) Advance Order - # of Copies C) The Directoris hereby authorized by charge the required fee(s), or credit any overpayment, to

Deposit Account Number (enclose an extra copyof this form). 

5. Change in Entity Status (from status indicated above)
Oa. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. C)b. Applicantis no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

TheDirector of the USPTOis requested to apply the Issue Fee and Publication Fee(if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE:The Issue Fee and Publication Fee(if required) will not be accepted from anyoneotherthan the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown bythe records of the United States Patent and Trademark Office.

 

 

Authorized Signature Date

Typed or printed name Registration No. 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTOto process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collectionis estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary de; ending uponthe individual case. Any comments on the amountof time you require to completethis form and/or Suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.Box 1450, Alexandria, virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,Alexandria, Virginia 22313-1450.
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPto.goV

10/107,814 03/28/2002 Kunwar Shailubhai P 0284943 9117

MAYER, BROWN, ROWE & MAW LLP RAWLINGS, STEPHEN L
1909 K STREET, N.W.
WASHINGTON,DC 20006

1643

DATE MAILED:11/01/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 479 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months)after the mailing date of this notice, the Patent Term Adjustmentwill be 479 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicantwill be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.
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Application No. Applicant(s)

10/107,814 SHAILUBHAI ET AL.
Examiner Art Unit

Stephen L. Rawlings, Ph.D. 1643

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENT RIGHTS.This application is subject to withdrawal from issue at theinitiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

Notice of Allowability 
  
  
  

  
  
 

1. &J This communication is responsive to 15 August 2005.

2. XJ The allowed claim(s)is/are 1,20-23 and 26.  

  3. LJ Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)O All =b)L) Some* c)L) None ofthe:

1. () Certified copies of the priority documents have beenreceived.

2. C1 Certified copies of the priority documents have been received in Application No.
3. (J Copies ofthe certified copies of the priority documents have beenreceived in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

  
  
 
 Applicant has THREE MONTHS FROM THE “MAILING DATE”of this communicationto file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.  
 4. [X] A SUBSTITUTE OATH OR DECLARATION must be submitted, Note the attached EXAMINER’S AMENDMENTor NOTICE OF

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

  5. L] CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.
(a) including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948)attached

1) hereto or 2) to Paper No/Mail Date.

(b) CJ including changes required by the attached Examiner's Amendment / Commentor in the Office action of
Paper No./Mail Date.

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 
   

  
  

  
   Attachment(s)

1. Notice of References Cited (PTO-892) 5. C] Notice of Informal Patent Application (PTO-152)
2. CJ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [XI Interview Summary (PTO-413),  

  
  
 

Paper No./Mail Date 20051024 .
3. J Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. J Examiner's Amendment/Comment

Paper No./Mail Date 20050815
4. 1) Examiner's Comment Regarding Requirementfor Deposit 8. [J Examiner's Statement of Reasonsfor Allowance

of Biological Material
9. Other . 
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Application/Contro! Number: 10/107,814 Page 2
Art Unit: 1643

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

Authorization for this examiner's amendment wasgiven in a telephone interview

with Gregory J. Sieczkiewicz on October 16, 2005.

2. The application has been amendedasfollows:

In the claims:

Claims 20-23 have been amendedasfollows:

20. (Currently amended) A pharmaceutical composition in unit dose comprising a

guanylate cyclase receptor agonist peptide consisting of the amino acid

sequence of SEO ID NO:20 presentinatherapeuticallyeffective amount.

21. (Currently amended) A pharmaceutical composition in unit dose form

comprising: a) a guanylate cyclase receptor agonist peptide consisting of the

amino acid sequence of SEQ ID NO: 20; and b) at least one compound selected

from the group consisting of: a cGMP-dependent phosphodiesteraseinhibitor, an

anti-inflammatory agent, an antiviral agent and an anticancer agent-wherein-said

 
22. (Currently amended) 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 er and an inhalation formulation.
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Application/Control Number: 10/107,814 Page 3
Art Unit: 1643

23. (Currently amended) The pharmaceutical composition of either claim 20 Aer

or 21, further comprising one or more excipients.

In the specification:

The paragraph beginning at page 23, line 30 has been replaced with the

following:

12. Basoglu,et al., in: Proceedings of the Second FEPS Congress, June 29-Jul.

4, 1999, Prague, Czech Republic._http://+42.cuntez/physiclresHeps/basegiu-htm.

Oath/Declaration

3. The oath or declaration is defective. A new oath or declaration in compliance

with 37 CFR 1.67(a) identifying this application by application number andfiling date is

required. See MPEP §§ 602.01 and 602.02.

The oath or declaration is defective because the copy of the declaration filed
August 1, 2002 is not legible; in particular, the signatures and hand-written dates have

not been reproduced such that they may be read. Applicant's procurement and

submission of a substitute copy of the declaration, which has beenlegibly reproduced,

will prevent delay during the preparation of the published patent document.

Conclusion

4. Claims 1, 20-23, and 26 have been allowed and renumbered as claims 1-6,

respectively.

5. Any inquiry concerning this communication or earlier communications from the

examiner shouldbe directed to Stephen L. Rawlings, Ph.D. whose telephone numberis

(571) 272-0836. The examiner can normally be reached on Monday-Friday, 8:30AM-
5:00PM.
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Application/Control Number: 10/107,814 Page 4

Art Unit: 1643

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Larry Helms, Ph.D. can be reached on (571) 272-0832. The fax phone

number for the organization where this application or proceeding is assigned is 571-

273-8300.

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).

Po—

Stéphen L. Rawlings, Ph.D.
Examiner

Art Unit 1643

slr

October 24, 2005
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Application No. Applicant(s)

. _. . 10/107,814 SHAILUBHAIET AL.
Examiner-Initiated Interview Summary _ _

Examiner Art Unit

Stephen L. Rawings, Ph.D. 1643
 

All Participants: Status of Application:

(1) Stephen L. Rawlings, Ph.D.. (3)_

(2) Gregory J. Sieczkiewicz. (4)_

Date of Interview: 16 October 2005 Time:

Type of Interview:
>] Telephonic
] Video Conference
L] Personal (Copy given to: L] Applicant (LJ Applicant's representative)

Exhibit Shown or Demonstrated: [] Yes [No
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:

Claims discussed: -

1, 20-23, and 26

Prior art documents discussed:

Part Il.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:
See Continuation Sheet

Part IU.

[X] It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examinerwill provide a written summary of the substance
of the interview in the Notice of Allowability.

(J It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appearsin Part Il above.

MSNExhibit 1004 - Page 278 of 444
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Continuation Sheet (PTOL-413B) Application No. 10/107,814

Continuation of Substance of Interview including description of the general nature of what was discussed: The
Examinertelephoned Mr. Sieczkiewicz to propose an examiner's amendmentin which claims 20-23 would be
amended to delete "pharmaceutical", claim 20 would be further amended to delete "present in a therapeutically
effective amount", claim 21 would be further amendedto delete "; wherein said guanylate cyclase receptor agonist and
said compound are eachpresentin a therapeutically effective amount, claim 22 would be further amended to recite
“and an"in place of "or" between "solution" and "inhalation formulation", and claim 23 would be further amendedto
recite "or" in place of "nor". Furthermore, the specification would be amendedto delete ",
http://1f2.cuni.cz/physiores/feps/basoglu.htm". Mr. Sieczkiewicz authorized entry of the proposed examiner's
amendment..
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SummaryofRecord of Interview Requirements

Manuatof Patent Examining Procedure (MPEP), Section 713.04, Substance of tntorviow Must be Made of Record
A complete written atatoment as to the substance of any face-to-face, video conference, or talephoneinterview with regard to an application must be madeof record tn the
application whether or not an agreement with the examiner was reached atthe Interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 interviews
Paragraph (b)

{n every instance where reconsideration Is requested in view of an interview with an examiner, a complete written statementof the reasons presented at the (nterview as
warranting favorable action mustbe filed by (he applicant. An Interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (25 U.S.C, 132)

37 CFR §1.2 Business to be transactedIn writing.
All business with the Patent or Trademark Office should be transacted {n writing. The personal attendance of applicants orthelr attorneys or agents at tho Patent and
Trademark Office Is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. Noattention will be pald to
anyalleged oral promise, stipulation, or understandingin relation to which there Is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Officeif that recordisItself
incomplete through the failure to record the substanceof interviews.

itls the responsibility of the applicant or the attorney or agent to make the substance ofan Interview of record In the applicationfile, unless
the examinerIndicates he or she will do so. It ls the examinar's responsibility to see that such a record Is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes andfilling tn the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation Is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or painting
out typographical etrore or unreadable eeript In Office actions orthe like, are excluded from the Interview recordation procedures below. Where the
substance of an Interview is completely recorded in an Examiners Amendment, no separate Interview Summary Recard Is required.

Tha Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of thefile, andlisted on the
“Contents” section of the file wrapper. in a personal Interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephoneor video-conferenceinterview, the copy is malled to the applicant's correspondence address
elther with or prior to the nextofficial communication. {f additional correspondence from the examineris notlikely before an allowanceorif other
circumstances dictate, the Form should be mailed promptlyafter the interview rather than with the nextofficial communication.

The Farm provides for recordation of the following Information:
- Application Number (Series Cade and Sefial Number)
- Nameof applicant
- Name of examiner
~ Date of interview

- Typeofinterview (telephonic, video-conference, of personal)
~ Nameof participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
- Anindleation whather or not an exhibit was shown or a demonstration conducted
- Anidentification of the specific prior art discussed /
- Anindication whether an agreement was reached and If so, a description of tha general nature of the agreement (may be by

attachment of a copy of arnandments of claims agreed as being allowable), Note: Agreementas to allowability is tentative and does
not restrict further action by the examinerto the contrary.

- The signature of the examiner who conducted the Interview (if Form is not an attachment to a signed Office action)

Itls desirable that the examinerorally remind the applicant of his or her obligation ta record the substanceof the Interview of each case.It
should be noted, however, thatthe Interview Summary Form will not normally be considered a complete and proper recordationof the interview
unlessit includes, or is supplemented by the applicantor the examiner to include,all of the applicable items required below concerning the
substanceof the interview.

A complete and proper recordation of the substanceof any interview should include atleast the following applicable Items:
1) A brief description of the nature of any exhibit shown of any demonstration conducted,
2) an Identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an Identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrustof the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. Theidentification of the argumentsis sufficientif the general nature or thrust of the principal arguments madeto the
examiner can be understood in the context of the application file, Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a generalIndication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcomeof the interview unless already described in‘the Interview Summary Form compieted bytha examiner.

Examiners are expected to carefully review the applicant's record of the substanceof an interview. Ifthe record Is not complete and
accurate, the examinerwill give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claima are allowable for other reasons of record, the examiner should send a fetter setting forth theexaminer's version of the
statementattributed to him or her. (f the record is complate and accurate, the examiner should place the indication, “Interviaw Record OK’ on the

paper recording the substance of the interview along with the date and the examiner'sinitials. MSNExhibit 1004 - Page 280 of 444
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Express Mail No.: EV463107857US . Page 1 of 1
Date of Deposit: August 15, 2005 :

PTO/SB (12-97)
Approved for use through 9/30/00. OMB 0651-0031

Potent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays 0 valid OMB contro! mumber.

Application Number 10/107,814

Filing Date March 28,2002

First Named Inventor Ss
 
  

 
INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

 
  

Examiner Name eeL. Rawlings
Attorney Docket Number 33357-503

  {use as many sheets as necessary)

Exam Foreign Patent Document
Initials Office Number

Examiner

Signature

 
EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609; Drawline through citationif not in
conformance and not considered. Include copyof this form with next communication to applicant.

TRA 206403 1v1
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Application/Control No. Applicant(s)/Patent under
Reexamination

, 10/107 814 SHAILUBHAI ET AL.
Examiner Art Unit

Stephen L. Rawlings, Ph.D. 1643

SEARCH NOTES

SEARCHED (INCLUDING SEARCH STRATEGY)

pewpom

Search Notes (continued)

10/24/2005

10/24/2005
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Applicant(s}/Patent under
Reexamination  

  
 

  
 SEARCH NOTES

. (INCLUDING SEARCH STRATEGY)
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9/1/2005

updated WEST (PGPUB,USPT,
EPOA, JPOA, DWP1); PALM-EXPO:
Shailubhai K: Nikiforovich G; Jacob 10/24/2005|SR
GS

10/24/2005

updated MEDLINE; WEST (PGPUB,
USPT, EPOA, JPOA, DWPI):
Shailubhai K; Nikiforovich G; Jacob 10/24/2005|SR
GS; uroguanylin; variant; mutant

  

   
updated sequence search: SEQ ID
NO:20 (all commercial, issued,
published and interference databases)  
 

 
 

 

updated 60/348,646

Conferred with L. Helmsre. claim
interpretation 10/24/2005
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Application/Controi No. Applicant(s)/Patent under
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Examiner Art Unit

Stephen L. Rawlings, Ph.D. 1643
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Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTSP.O. Bax 1450

Alexandria, Virginia 22313-1450gov

 
www,

a CONFIRMATIONNO.9117Bib Data Sheet

FILING DATE

SERIAL NUMBER 03/28/2002 GROUP ART UNIT
10/107,814 ; 1643

RULE

ATTORNEY

DOCKET NO.

P 0284943

APPLICANTS

Kunwar Shailubhai, Blue Bell, PA;

’ Gregory Nikiforovich, St. Louis, MO;
Gary S. Jacob, Creve Coeur, MO;

* CONTINUING DATA WEAHEREMRHEEAMEE

This appin claims benefit of60/278,438-0229601

and-claims-benefit-of60/300°85006/27/2007 1 S2

and-elaims-benefit-of 60/348,646 01/17/2002

4
* FOREIGN APPLICATIONS WHK CHWKRENEK

OW

IF REQUIRED, FOREIGN FILING LICENSE GRANTED

Foreign Priority claimed Cc) yes no
35 se 119 (a-d) conditions CC yes Q no CO Metafter STATE OR SHEETS

if qf~—— Sve COUNTRY|DRAWING
Acknowledged Examiner's Signature Initials PA 0

MAYER, BROWN, ROWE & MAW LLP
1909 K STREET, NW.

Guanylate cyclase receptor agonists for the treatmentoftissue inflammation and carcinogenesis
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UNITED STATES ParENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENTOF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

 
*BIBDATASHEET* CONFIRMATION NO.9117
Bib Data Sheet

FILING OR 374(c)
DATE ATTORNEY DOCKET

SERIAL NUMBER san? GROUP ART UNIT EY14 .tonne 1643 P 0284943
RULE

APPLICANTS

Kunwar Shailubhai, Blue Bell, PA;
Gregory Nikiforovich, St. Louis, MO;
Gary S. Jacob, Creve Coeur, MO;

& CONTINUING DATA RERRKEEEKREREEERREREEKRKKRKK

This appln claims benefit of 60/348,646 01/17/2002

* FOREIGN APPLICATIONS RKKKKEREKEEEKKAAKRKKK

IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
05/02/2002

Foreign Priority claimed C) yes no STATE OR SHEETS
35 USC 119 (a-d) conditions met C) yes LD no CD Met after Allowance COUNTRY DRAWING

PA 0
Examiner's Signature Initials

ADDRESS

43569

erified and Acknowledged

FILING FEE

RECEIVED . to charge/credit DEPOSIT ACCOUNT
forfollowing: Q) 1.18 Fees ( Issue )

CJ Other

QO) Credit
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Al-(\£-eGyo. !
‘ Express Mail Label No. EV6955110170S

PART B- FEE(S) TRANSMITTAL /

end this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE fo
Commissioner for Patents
P.O. Box 1450 

 VA INSTRUCTIONS:2

Alexandria, Virginia 22313-1450
(571) 273-2885

s form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks | through 5 should be completcd where
Appropriate. All fofHer correspondenceincluding the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
sidiggted unlesNeofrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for 
  

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address)

43569 7590 11/01/2005

; MAYER, BROWN, ROWE & MAW LLP
, 1909 K STREET,N.W.

WASHINGTON,DC 20006

01/18/2006 KBETERA2 00000056 10107814

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignmentor formal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

I hereb; certify that this Fee(s) Transmittal is being deposited with the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)
  

 Ol FC:2501 (Signature)
02 FC:1504 700.00 Op (Date)

300.00 OP

10/107,814 / 03/28/2002 . . Kunwar Shailubhai . . P 0284943 9117
TITLE OF INVENTION: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF TISSUE INFLAMMATION AND CARCINOGENESIS

nonprovisional HO-YES $H06-"T OO $300 SHO- po OS 02/01/2006

RAWLINGS, STEPHEN L 1643 530-317000

   

 
  

 

   

1. Chai
CFR I

(-) Change ofcorrespondence address (or Change of Correspondence
Address form PTO/SB/122)attached.

(] "Fee Address"indication (or "Fee Address"Indication form
PTO/SB/47; Rev 03-02 or morerecent) attached. Use of a Customer
Numberis required.

. ASSIGNEE NAME ANDRESIDENCEDATATO BE PRINTED ON THE PATENT (printortype)

PLEASE NOTE: Unless an assigneeis identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOTa substitute for filing an assignment.

2. For printing on the patent frontpage,list
(1) the names of up to 3 registered patent attomneys
or agents OR,alternatively,
(2) the nameofa single firm (having asa membera 27IvorR.Elrifi
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. Ifno name is 3
listed, no name will be printed.

ngesr correspondenceaddress orindication of "Fee Address" (37 Mintz , Levin, Cohn, Ferris

te

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

CALLISTO PHARMACEUTICALS NEW YORK, NY

Please check the appropriate assignee category or categories (will not be printed on the patent) : C) Individual Corporation or other private group entity C) Government 
4a. The following fee(s) are enclosed: 4b. PaymentofFee(s):

&Issue Fee A checkin the amountofthe fee(s) is enclosed.

&) Publication Fee (No small entity discount permitted) OQ Paymentby credit card. Form PTO-2038 is attached. .
() Advance Order - # of Copies &) The Director is hereby authorized by charge mni0R8!or credit any overpayment, to

Deposit Account Number 50-0311 (enclose an extra copy of this form). 

5. Changein Entity Status (from status indicated above)
Ba. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTOis requested to ap
  

‘ ply the Issue Fee and Publication Fee(if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE:TheIssue Fee and Publication Fee{ifrequired) will not be accepted from anyoneother than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the recordsof the U States Patent and Trademark Office.

(QM
   
  Authorized Signature Date January 13, 2006 

Typedor printed name Registration No. 48,223 ; i>een

This collection of information is required by 37 CFR 1.311. The information is required to obtain orretain a benefit by the public whichis to file (and by the USPTOto process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Timewill vary de ending uponthe individual case. Any comments on the amountoftime you require to completethis form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan ma.yin inia333 13-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS.SEND TO: Commissionerfor Patents, P.O. Box 1450,exandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no personsare required to respondtoacollection of information unlessit displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approvedfor use through 04/30/2007. OMB0651-0033 —_-U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Express Mail Label No. EV695511017US
Date of Deposit: January 13, 2006

Attorney Docket No. 33357-503

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE @/APPLICANTS: Shailubhaie¢ al.

SERIAL NUMBER: 10/107,814 EXAMINER : Stephen L. Rawlings

FILING DATE: March 28, 2002 ART UNIT 1643

For: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation and
Carcinogenesis

MAIL STOP ISSUE FEE

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. Response to Notice of Allowance and Fees Due(1 page);

2. Form PTOL-85,Part B (1 page) (in duplicate);
3 Check No. 21815 in the amount of $1000;

4. Replacement Declaration and Power of Attorney form (2 pages); and

5 Return Postcard

The Commissioneris hereby authorized to charge payment of any additional 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). A duplicate copy of this transmittal letter is enclosed.

  
. Elrifi (Reg. No. 39,529)

Gregory J. Sieczkiewicz (Reg. No. 48,223)
Attorneys for Applicants
c/o MINTZ, LEVIN, COHN, FERRIS,

GLOVSKY AND POPEO,P.C.
One Financial Center

Boston, Massachusetts 02111
Tel: (617) 542-6000
Fax: (617) 542-2241
Customer No. 30623
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Express Mail Label No. EV695511017US
=~ Date of Deposit: January 13, 2006

 
Attorney Docket No. 33357-503

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS: Shailubhai et al.

SERIAL NUMBER:  10/107,814 EXAMINER : Stephen L. Rawlings

FILING DATE: March 28, 2002 ART UNIT 1643

For: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue Inflammation
and Carcinogenesis

MAIL STOP ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE OF ALLOWANCEAND FEES DUE 

In responseto the Notice of Allowance and Fee(s) Due, mailed November1, 2005 the following

is submitted herewith forfiling in the above-referenced application: Form PTOL-85, Part B and Check

No. 21815 in the amount of $1,000. Applicants hereby claim small entity status. In addition, Applicants

submit herewith a replacement Declaration and Power of Attorney form in compliance with 37 CFR §

1.67(a).

Applicants believe no additional fees are due with this timely filing. However, the Commissioner

is hereby authorized to charge any additional fees that may be due,orto credit any overpayment, to

Account 50-0311, Ref. No. 33357-503. An extra copy of Part B of Form PTOL-85is enclosedfor this

purpose.

 
Dated: January 13, 2006 Ivork. Elrifi (BegUNo.

Gregory J. Sieczkiewicz (Reg. No. 48,223)
Attorneys for Applicants
c/o MINTZ, LEVIN, COHN, FERRIS,

GLOVSKY AND POPEO,P.C.
One Financial Center

Boston, Massachusetts 0211 1
Tel: (617) 542-6000
Fax: (617) 542-2241
Customer No. 30623
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oS ' " FOR UTILITY/DESIGN RULE 63 (37 C.F@ii.63) Pw

. CIP/PCT NATIONAL/PLAN 18 7006 OBFLARATION AND POW F ATTORNEY FORMJAN F434 FOR PATENT APPLICATION 

 
 
  

ORIGINAL/SUBSTITUTE/SUPPLEMENTA
, DECLARATIONS

As a below namedinventor, | hereby declare tha
believe | am the original, first and sole inventor(if 6 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

IN THE (ATED STATES PATENT AND TRADEMARK OFFICE

   

the specification of which (CHECK applicable BOX(ES) }
x A. Dis attached hereto.

BOX(ES) 2 B. wasfiled on March 28, 2002 as U.S. Application No. 10/107,814
> > C.([o wasfiled as PCT International Application No. PCT/ / on

and (if applicable to U.S. or PCT application) was amended on
| hereby state that | have reviewed and undersiand the contents of the aboveidentified specification, including the claims, as amended by any amendment referred to
above. | acknowiedge the duty to discloseall 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. 119(a)-(d) or 365(b) of any toreign application(s) tor 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 alsa identified below any foreign application for patent or inventor's
cenificate. or PCT international Application, filed by me or my assignee disclosing the subject matter claimedin this application and having a filing date (1) before that of
the application on which priority is claimed, or (2) if no priority claimed, beforethefiling date of this application:

 

PRIOR FOREIGN APPLICATION(S) Datefirst Laid- Date Patented
Number Country Day/MONTH/YearFiled open or Published or Granted Priority NOT Claimed

iM 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) ofthe indicated United States applications listed below and
PCT internationai applications listed above or below and. if this 1s a continuation-in-part (CIP ) application, insotar as the subject matier disclosed and claimedin this
applicationis in addition to that disclosed in such prior applications, | acknowledgethe duty to discloseall information known to me to be material to patentability as
definec in 37 C.F.R. 1.56 which becameavailable between thefiling date of each such prior application and the national or PCT internationalfiling Gate 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/YearFiled pending, abandoned, patented
60/279 436 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 17/14/2002

i hereby deciase tnatall statements made herein of my own knowledgeare true and that all stetements made on information and beliet are believed to be true; and
turther tnat these stgiements were made with the knowledgethat willful false statements and the like so made are punishable byfine or imprisonment, or both, under
Section 1011 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, Inielleciuai Property Group, telephone number (703) 9805-2000 (to whom all communications are to be directed), and
personsot tnat firm who are associated with USPTO Cusiomer No. 909 (see below label) individually and collectively my attorneys to prosecute this application and to
transect all business in the Patent and Trademark Office connected therewith and with the resulting patent, and | hereby authorize them to delete trom that Customer No.
names of DErsens no ionger with their firrn, to ado new personsof their Firm to that Customer No., and to act and rely on instructions trom and communicate directly with
the person/essianee/atiorney/firm/ organization whorwhichfirst sends/sentthis case to them and by whom/whichI hereby declare that | have consented afterfull
disciosure to be represented uniess/until | instruct the above Firm and/or an attorney of that Firm in writing to the contrary.

IN
00909 |a : ” C/ie/ GW(1) INVENTOR’S SIGNATURE: vA: tu Cru. Date: °

First Middie Initia! Family Name

USA

(inciuce Zip Code) 19422
QM -

(2) INVENTOR’S SIGNATURE: . Date: 6 (3/02.
Name Gregory |__nikiForovic

First MiddleInitial” Family Name

[Residence[stuSM8

[inciuoeZipCode)Learay

XI FOR ADDITIONAL INVENTORS seeattached page.
[| See additional foreign priorities on attached page (incorporated herein by reference).
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Noe?

  

 

 

 

(continued)
ADDITIONAL INVENTORS:

— > /f  2GG?
(3) INVENTOR'’S SIGNATURE: ain an UY UAE “ ~

: S

 
 

. ; @ DECLARATION AND POWER OF arrRr

 
 

 
  

  
  

First Middle Initial Family Name

Residence|CreveCoeurCCUMO—C—“‘“CSCOCOC*#C#C(C#C(C#d SA
Cit State/Foreian Country Country of Citizenship

 
 
 Mailing Address 12541 Mason Forest Drive, Creve Coeur, MO. USA

(include Zip Code) 63141

(4) INVENTOR’S SIGNATURE: Date:

MiddleInitial Family Name

Mailina Address

(include Zip Code) Pp

(5) INVENTOR’S SIGNATURE: Date:

First Middle Initial Family Name

Presence[

PeaiingAdress]
[MinciudeZinCodey|

(6) INVENTOR’S SIGNATURE: Date:

Firsi Middleinitia! Family Name

PResicence[TC
City State/Foreian Country Country ofCitizenship

Mailing AdGrese Re
(include Zip Code) po

(7) INVENTOR’S SIGNATURE: Date:

First Middle Initiat Family Name

Presence|—“‘“‘(SSNC‘C*dr
State/Foreian Couniry

State/Foreian Country Country of Citizenship

 

 
 

 

 
 
 

 

  

Mailina Address

(include Zip Code)

(8) INVENTOR’S SIGNATURE: Date:

Middle Initia

Residence

State/F oreian Country

Mailing Address
(include Zip Code} PF

(9) INVENTOR'S SIGNATURE: Date:

First Middle Initial Family Name

Residence Td
City State/F oreian Count Country of Citizenship

PMaiingAdorese
[inceZinCode)| MSNExhibit 1004 - Page 292 of 444
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UNITED STATES PATENT AND TRADEMARK OFFIGE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

 
*BIBDATASHEET*
Bib Data Sheet

CONFIRMATIONNO.9117

FILING OR 374(c) vwroRney
DATE GROUP ARTUNIT

03/28/2002 DOCKETNO.1643

RULE P 0284943
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xpress Mail Label No.: EV 538966998 US Attorney Docket No.: 33357-503

: Da Fgh Deposit: October 1, 2007
%,

Se \0-03-°” bAS
   IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

PPLICANTS: Shailubhai, etal.

TENT NUMBER: 7,041,786 ISSUE DATE: May9, 2006

SERIAL NUMBER: 10/107,814 EXAMINER: Stephen L. Rawlings
FILING DATE: March 28, 2002 ART UNIT: 1643

FOR: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT OF

‘ TISSUE INFLAMMATION AND CARCINOGENESIS

Boston, Massachusetts
October 1, 2007

Mail Stop PETITIONS
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL

Transmitted herewith for filing in the present application are the following documents:

Request for Certificate of Correction (2 pages);
Proposed Certificate of Correction (1 page, in duplicate);
Statement in Support of Request under 37 C.F.R. §3.81 (2 pages);
Copyof the Notice of Recordation of Assignment Document- Exhibit A (2 pages);
Copyofthe executed Assignment Document to Synergy Pharmaceuticals Inc.-
Exhibit B (2 pages);

6. Check No. 24706 in the amountof $100.00 (certificate of correction);
7. Check No. 24707 in the amount of $130.00 (processing fee);
8. Return postcard.

wPwnr

The Commissioneris hereby authorized to charge any additional fees that may be due,or
to credit any overpayment, to Deposit Account No. 50-0311, Reference No. 33357-503. A
duplicate copy of this Transmittal is enclosed.

Respectfully submitted,

  
Infi, Reg. No. 39,529

Cynthia A. Kozakiewicz, Reg. No. 42,764
Attorneys for Applicants
Tel: (617) 542-6000
Fax: (617) 542-2241

Customer Number 30623

41552260, MSNExhibit 1004 - Page 294 of 444
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Express Mail Label No.: EV 538966998 US , Attorney Docket No.: 33357-503

ecbate of Deposit: October 1, 2007

 IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

APPLICANTS: Shailubhai, etal.

PATENT NUMBER: 7,041,786 ISSUE DATE: May9, 2006

SERIAL NUMBER: 10/107,814 EXAMINER: Stephen L. Rawlings

FILING DATE: March 28, 2002 ART UNIT: 1643

FOR: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF

TISSUE INFLAMMATION AND CARCINOGENESIS

Boston, Massachusetts
October 1, 2007

Mail Stop PETITIONS
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION OF LETTERS PATENT

1. Attached, in duplicate, is Form PTO-1050, with at least one copy being suitable
for printing.

2. The exact pages and line numbers ofthe correctionsare:

At Page1, line 73, the Assignee should be: “Synergy Pharmaceuticals Inc.” (US).

3. Please send the Certificate of Correction to:

IvorR. Elrifi, Esq.
Attorney for Applicants
MINTZ, LEVIN, COHN, FERRIS,

GLOVSKY AND POPEO,P.C.
One Financial Center

10/04/2007 EAYALEW1 00000026 7041786 Boston, MA 02111
OL FC21811 100.00 OP
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73

Shailubhai, etal.
U.S. Patent No. 7,041,786

REMARKS

Applicants request this Certificate of Correction to correct the assignee name. In
accordance with 37 CFR 1.20(a), a check for $100.00 is enclosed herewith in paymentof the

Certificate of Correction. Should the Certificates Branch wish to discuss Applicant’s request, the

Certificates Branch is invited to telephone the undersigned attorneys at 617/542-6000.

Respectfully submitted,

   
Ivor R. Elrifi, Reg. No. 39,529
Cynthia A. Kozakiewicz, Reg. No. 42,764
Attorneys for Applicants
Tel: (617) 542-6000
Fax: (617) 542-2241

Customer Number 30623

4155226v.1
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Express Mail Label No.: EV 538966998 US Attorney Docket No.: 33357-503
Date of Deposit: October 1, 2007

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO.: 7,041,786
APPLICATION NO.:: 10/107,814
ISSUE DATE: May 9, 2006
INVENTOR(S): Shailubhai,et al.

It is certified that an error appears in the above-identified patent and that said Letters Patent
is hereby corrected as shownbelow:

Page 1, line 73, the Assignee should be: “Synergy Pharmaceuticals Inc.” (US). 
MAILING ADDRESSOF SENDER: Ivor R. Elrifi, Reg. No. 39,529

Cynthia A. Kozakiewicz, Reg. No. 42,764
Attorneys for Applicants
MINTZ LEVIN

One Financial Center

Boston, Massachusetts 02111
Tel: (617) 542-6000
Fax: (617) 542-2241
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Express Mail Label No.: EV 538966998 US Attorney Docket No.: 33357-503
Date of Deposit: October 1, 2007

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO.: 7,041,786
APPLICATION NO.: _10/107,814

ISSUE DATE: May 9, 2006
INVENTOR(S): Shailubhai,et al.

It is certified that an error appears in the above-identified patent and that said Letters Patent
is hereby corrected as shownbelow:

Page1, line 73, the Assignee should be: “Synergy PharmaceuticalsInc.” (US). 
-MAILING ADDRESS OF SENDER: Ivor R. Elrifi, Reg. No. 39,529

Cynthia A. Kozakiewicz, Reg. No. 42,764
Attorneys for Applicants
MINTZ LEVIN

One Financial Center

Boston, Massachusetts 02111
Tel: (617) 542-6000
Fax: (617) 542-2241

MSNExhibit 1004 - Page 298 of 444
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~Express Mail Label No.: EV 538966998 US Attorney Docket No.: 33357-503
faof Deposit: October 1, 2007

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

e/APPLICANTS: Shailubhai, etal.

*ATENT NUMBER: 7,041,786 ISSUE DATE: May 9, 2006

SERIAL NUMBER: 10/107,814 EXAMINER: Stephen L. Rawlings

FILING DATE: March 28, 2002 ART UNIT: 1643

FoR: GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT OF

TISSUE INFLAMMATION AND CARCINOGENESIS

Boston, Massachusetts
October 1, 2007

Mail Stop PETITIONS ,
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENTIN SUPPORT OF REQUEST UNDER37 C.F.R. § 3.81

Pursuant to 37 C.F.R. § 3.81, Applicants hereby request that a Certificate of Correction

to correct the assignee namebeissued.

The instant application was filed on March 28, 2002, and was assigned to Synergy

Pharmaceuticals Inc. in an Assignmentrecorded at Reel 013156 and Frame 0592 on August1,
2002. A copy of the Notice of Recordation of Assignment Documentfrom the instant
application is attached to this statement as Exhibit A, and the executed Assignment Documentto

Synergy Pharmaceuticals Inc. is attached as Exhibit B.

Applicants erroneously listed Callisto Pharmaceuticals in the PTOL-85Bas the assignee

of the invention, and this information wasprinted on the face of the above-referenced patent,

which issued on May9, 2006. Applicants have only recently become awareofthiserror.

Applicants hereby state that the failure to include the correct assignee name (Synergy

Pharmaceuticals Inc.) on the PTOL-85B wasinadvertent and the assignment with the correct

assignee was submitted for recordation as set forth in 37 C.F.R. § 3.11 before the issuance of the

above-reference patent. Also submitted herewith is the processing fee under 37 C.F.R. § 1.17(),

a Request for a Certificate of Correction, a Certificate of Correction and the appropriate fee

under 37 C.F.R. § 1.20(a). .
10/04/2007 EAYALEW! 00000028 7041786

130.00 OP MSNExhibit 1004 - Page 299 of 444
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Shailubhai,et al.
U.S. Patent No. 7,041,786

The Commissioneris invited to contact the undersigned by collect telephonecall if there

are any questions concerning this statement or the accompanyingpetition.

Respectfully submitted,

Ivor R. Elrifi, Reg. No. 39,529
Cynthia A. Kozakiewicz, Reg. No. 42,764
Attorneys for Applicants
Tel: (617) 542-6000
Fax: (617) 542-2241

Customer Number 30623

414799 1v.1
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’ PATENT AND
, TRADEMARK OFFICERSant xy

4 Of Pay
 

OCTOBER 08, 2002 Under Secretary of Commerce ForIntellectual Property and
PTAS Director of the United States Patent and Trademark Office

PILLSBURY WINTHROP, LLP Washington, DC 20231
RICHARD A. STEINBERG www.uspto.gov

wobEAR,VATS802 IATAAAA
2184451A*

   

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REPERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 08/01/2002 REEL/FRAME: 013156/0592
NUMBER OF PAGES: 3

BRIEF: ASSIGNMENT OF ASSIGNOR’S INTEREST (SEE DOCUMENT FOR DETAILS) .
ASSIGNOR:

SHATLUBHAI, KUNWAR DOC DATE: 06/18/2002

ASSIGNOR:

JACOB, GARY S. DOC DATE: 06/19/2002

* ASSIGNEE:

SYNERGY PHARMACEUTICALS INC.
TWO EXCUTIVE DRIVE, SUITE 450
SOMERSET, NEW JERSEY 08873

SERIAL NUMBER: 10107814 FILING DATE: 03/28/2002
PATENT NUMBER: ISSUE DATE:

JEEVON JONES, EXAMINER

ASSIGNMENT DIVISION OSANOFFICE OF PUBLIC RECORDS RECT v ED

OCT 15 2002

MSNExhibit 1004 - Page 301 of 444 By sO
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‘
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BOX ASSIGNMENTS’ YO -US-2OG2 DO NOT USE FOR TRADEMARKS
   

 
 
 

TO THE ASSISTANT COMMISSIONER C 1024 844 {
SIR: PLEASE RECORD THE ATTACHED ORIGINAL DUCUWienio S.A LL. EOF.

1. NAME OF CONVEYING P. aR
1. Kunwar Shailubhai

3. Gary S. Jacob
5.

7.

ADDITIONAL NAME(S) 0

 

 
 
 

 

  
 
 

  
 

 

. Gregory Nikiforovich 

 

my

AUG 9 1 2002 8
<

Ns
2. PARTY(IES) (ASSIGNEE(S)) RECEIVING INTEREST:

NAME:Synergy Pharmaceuticals Inc.

 
\s 8.

x. ARTY(IES) ATTACHED? LLIYES [XINO
gs
ly 

     
  
 
 

VRADF-l.ozw
ADDRESS: Two Executive Drive, Suite 450, Somerset, New Jersey 08873 

  
 

ADDITIONAL NAME(S) & ADDRESS(ES) ATTACHED? [_]YES [X]NO
3. NATURE OF CONVEYANCE (DOCUMENT):

(Submit herewith only one documentfor recordation—multiple copies of same Assignment signed bydifferent inventors is one
document)
DXJASSIGNMENT OF EX<JWHOLE L_JPART INTEREST

  
   
 

 

 
EXEC. DATE: June 18 and 19, 2002

  
 

CXJORIGINAL [_]FACSIMILE/PHOTOCOPY
[_JCHANGE OF NAME [VERIFIED TRANSLATION
[_JSECURITYL_JMERGER __[_JOTHER:  

 
 

EXECUTION DATE(S) ON THE DECLARATIONIF FILED HEREWITH: (NOTE: IF DATES ON DECLARATION AND
ASSIGNMENTDIFFER SEE ATTY!) June 18 and 19, 2002

4.5 APPL. NO.(S) OR PAT NO.(S). OTHERS ON ADDITIONAL SHEET(S) attached? L}YES [JNO _

 

 

  . Name & Address of Party to Whom Correspondence
Conceming Document Should be Mailed:

Pillsbury Winthrop LLP
Intellectual Property Group
P.O. Box 10500McLean, VA 22102

 

TRPATIA INVENT NVENTOR aae PN fa Baierlesicod 6 ifnotiii ae <2litnot nites’
10/107,814 0284943 Shailubhai

6. NUMBER INVOLVED:

APPLNS 1+PATSQ =TOTAL = 1

7. AMOUNT OF FEE DUE: (Code 581)
ABOVE TOTALx $40 = $40

 

 
 

 
 
 
 
 
 

5.5ATTY DKT: 8. PLEASE CHARGE TO OUR DEPOSIT ACCOUNT
NUMBER:03-3975

P_ 0284943 UNDER ORDER NO 081361 0284943

MATTER NO. CLIENT REF. CLIENT NO. MATTERNO.

9. To the best of my knowledge andbelief, the foregoing information is true and correct and any attached copyis a true copy of
the original document. ,

10. Total numberof pagesincluding this

fHY r cover sheet, attachments and document 3PiLoLb Q , do notfile dup. Cover sheet 
 

 

 

Signature
Attomey:—Richard A. Steinbera
Reg.No.—26,588 Date: August 1, 2002
Atty/Sec: RAS/kmh TEL: (703) 905-2039 FAX: (703) 905-2500

FILE WITH P¥O RETURN RECEIPT (PAT-103A)

08/09/2002 LHUELLER 00000035 023975 10107814

OL FC:58i 40.00 CH MSN Exhibit 1004 - Page 302 of 444
MSNv. Bausch - FPR2023-00016
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_ Please return signed/recorded to: Atty. Dkt. PMS 284943
: Pillsbury Winthrop LLP M#t Client Ref.
intellectual Property Group
1600 Tysons Boulevard
McLean, VA 22102

ASSIGNMENT

of U.S. Origin Patent Application

WHEREAS, the undersigned, to wit:

 

  

  

1) Kunwar SHAILUBHAI 2) Gregory NIKIFOROVICH

3)GaryS.JACOB.~~———~—C—COC™CO..YY
5) 6)

7) 8) 
(hereinafter collectively ASSIGNOR), has/have madean invention knownas Dkt.

and entitled) Guanylate Cyclase Recepior Agonists tor the Treatment of Tissue Inflammation and

Carcinogenesis

for which an application for Letters Patent of the United States ;
[_] was executed even date herewith and is aboutto be filed in the United States Patent and Trademark Office;

was filed on March 28, 2002 , Appin. No. 10/107,814 :

AND WHEREAS Synergy Pharmaceuticals Inc.

(hereinafter ASSIGNEE), duly organized and existing under the laws of the State of DELAWARE
and having its principal office and place of business at Two Executive Drive, Suite 450,Somerset,NJ08873_
desires to acquire an interest therein:

NOW, THEREFORE,in consideration of Ten Dollars ($10.00) and other good and valuable consideration,

the receipt and sufficiency of which are hereby acknowledged, the said ASSIGNOR,does herebysell, assign
and transfer unto ASSIGNEE, its successors, assigns and legal representatives, the full and exclusive right,title
andinterest to the said invention in the United States and all foreign countries, as described in the aforesaid
application, and to the said application and to all continuations, divisions, reissues and substitutes of said

application, together witn the right of priority under the International Convention for the Protection of Industrial

Property, Inter-American Convention Relating to Patents, Designs and Industrial Models, and any other
international agreements to which the United States of America adheres. and ASSIGNORhereby authorizes and
requests the Commissioner of Patents to issue said Letters Patent to ASSIGNEE,for its interest as ASSIGNEE,
ins successors, essians and legal representatives.

MSNExhibit 1004 - Page 303 of 444
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,owa - . .

. .~ . t .. 1 . © @

AND ASSIGNORhereby agrees to execute any papers requested by ASSIGNEE, its successors, assigns
and legal representatives, deemed essential to ASSIGNEE's full protection and title in and to the invention
hereby transferred.

ASSIGNORfurthermore agrees upon request of said ASSIGNEE, and without further remuneration, to
execute any and all papers desired by said ASSIGNEE forthefiling and granting of foreign applications and the
perfecting of title thereto in said ASSIGNEE.

NOTE: The uncersigned hereby authorizes Pillsbury Winthiop LLP of the above adaress to inser
hereon any further identification necessary oF desirable for recordation of this document.

Executed on the date(s) below indicated.

 
  

Signature , — Date Signed Witness
— 4

1) , r aZ

2)

3) } f
 

Name: Gary SWACOB

   

 

4)
ee

Name:

5)ee _ en
Name:

6)oe __ i
Name:

7)Oe ee ee
Name:

8)
a OY

Name:

MSNExhibit 1004 - Page 304 of 444
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

COPY MAILED BIW Nov07
MAYER, BROWN, ROWE & MAW LLP .
71 TH WACKER
CHICAGOTL60606 NOV 2 8 2007

OFFICE OF PETITIONS

 

In re Patent No. 7041786

Issue Date: 05/09/2006 :
Application Number: 10/107814 : ON PETITION
Filing Date: 03/28/2002 :
Attorney Docket Number: P 0284943

This is a decision on the paper filed on October 1, 2007, which is
treated as a request under 37 CFR 3.81(b)! to correct the assignee on
the front page of the above-identified patent by way of a Certificate
of Correction.

The petition is granted.

Telephone inquires concerning this matter may be directed to the
undersigned at 571.272.3231. Any questions concerning the issuance of
the Certificate of Correction should be directed to the Certificates
of Correction Branch at 703.305.8309.

The address in the request is different than the correspondence
address. A courtesy copy of this decision is being mailed to the
address in the request. All future correspondence, however, will be
mailed solely to the address of record.

The application is referred to the Certificate of Corrections Branch
for issuance of the Certificate of Correction.

Mew
Douglas I. Wood
Senior Petitions Attorney
Office of Petitions

Ce:

MINTZ, LEVIN, COHN, FERRIS,
GLOVSKY AND POPEO, P.C.
ONE FINANCIAL CENTER

BOSTON MA 02111 MSNExhibit 1004 - Page 305 of 444
MSNv. Bausch - IPR2023-00016
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,041,786 B2 Page 1 of 1
APPLICATION NO. : 10/107814

DATED : May 9, 2006
INVENTOR(S) : Shailubhaietal.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shownbelow:

OnTitle page item 73, the Assignee should be: “Synergy Pharmaceuticals Inc.” (US).

Signed and Sealed this

Eighth Day ofJanuary, 2008

WD
JON W. DUDAS

Directorofthe United States Patent and Trademark Office

 
MSNExhibit 1004 - Page 306 of 444
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PTO/SB/21 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

TRANSMITTAL sued May 9, 2008

FORM KunwarShailubhai
1646

Examiner Name .

(to be usedforall correspondenceafterinitialfiling)|ExaminerName Stephen L. Rawlings
Total Number of Pagesin This Submission 40737-501001US

ENCLOSURES(Checkall that apply)

[| Fee Transmittal Form Drawing(s) iterAllowance Communication 

Fee Attached Licensing-related Papers Appeal Communication to Board
LJ of Appeals andInterferences

re Appeal Communication to TC[| Amendment/Reply [| Petition L__] (AppealNotice, Brief, Reply Brief)
 

 

After Final Petition to Convert to a Proprietary Information
Provisional Application Lo  

7 . . Powerof Attorney, Revocation
Affidavits/declaration(s) Changeof Correspondence Address Status Letter  

Extension of Time Request Terminal Disclaimer x|Other Enclosure(s) (pleaseL__I Identify below):

[| Express Abandonment Request [| Request for Refund Executed Power of Attorney and
Statement under 37 CFR 3.73(b).

 
Information Disclosure Statement CD, Numberof CD(s)

Certified Copy of Priority L] Landscape Table on CDDocument(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts under
37 CFR 1.52 or 1.53

 
MINTZ LEVIN COHN FERRIS GLOVSKY AND POPEO,P.C.

Signature
/Cynthia Kozakiewicz/ 

Printed name . oo,
Cynthia Kozakiewicz

PaTFebruary 28, 2070 FIN Tap 764
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PTO/SBI87 (01-08)
Approved for use thraugh 1430/2011. OMB 0861-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
required to respondto a collection of Information untess It displays a valk OMB contol number.

10/107,814  
 
 
 
 
 

 
  
 

‘Under the Paperwork Reduction Act of 1998, no persons are 
 
 
 

 

 
 
 
 

POWER OF ATTORNEY March 28, 2002
OR Kunwar Shailubhai

REVOCATION OF POWER OF ATTORNEY
WITH A NEW POWEROF ATTORNEY

AND

CHANGE OF CORRESPONDENCE ADDRESS

ite|GUANYLATE CYCLASE RECEPTORTite|AGONISTS FPR THE TREATMENT OF
Vartunt|1643Cd

Stephen L. Rawlings

40737-501001US __

i hereby revoke all previous powers of attorney given in the above-identified application.
[| & PowerofAttorney is submitted herewith.

OR

 
 

  
  

  
  

 

  

thereby appoint Practitioner{s) associated with the follawing Customer :
Number as my/our attomey(s) or agent(s) to prosecute the application 30623
Identified above, and fo transact all business in fhe United States Patent
and Trademark Office connected therewith:
OR .

| i hereby appoint Practitionar(s) named below as my/our attorney(s} or agent(s) to prosecute the application identified above,andto transact all business in the United States Patent and Trademark Office connected therewith:
. Reg)stration RegistrationPractitioner(s} Name Practitioner(s) Name

Lea =

Please recognize or change the correspondence address for the above-identified application to:
The address associated with the above-mentioned Customer Number.

OR :

[the address associated with Customer Number. |t—iSOY

 

   

  
 
   

Sais]

 lam the:

[| Applicant/Inventor.
OR

Assignee ofrecord ofthe entire interest. See 37 CFR 3.71.
Statement under37 CFRA.73(b) (Form PTO/SB/96) submitted herewith or filed on

Name GARY SSSACOG|Telephone [272-2F7-020
Title and Company [Prov dant 3CEO,SuranaPhoemasevticalsnal

NOTE: Signatures of all the inventors or assignees of record of the Entire interest or’ elf represeniative(s} are required. Submi
formsif more than one signature Is required, see below". '

[| *Total of forms are submitted.
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PTO/SB/96 (07-09)
Approved for use through 07/31/2012. OME 0651-0031

U.S. Patent and Trad emark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no pe equired to respond to a collection of information unless it displays a veld OMB control number.

STATEMENT UNDER37 CFR 3.73(b)

Applicant#/Patent Owner: Synergy Pharmaceuticals,Inc.

Application No./Patent No.: 7,041,786 FiledAssue Date: May 9, 2006
Titled: GUANYLATE CYCLASE RECEPTOR AGONISTS FPR THE TREATMENT OF TISSUE

INFLAMINATION AND CACINOGENESIS

 
Synergy Phannaceuticals, Inc. a Corporation

{Name of Assignee) (Type ofAssignes, e.g,, corporation, partnership, universily, government agency, atc.)

states thatit is:

1. [x] the assignee of the entire dght, title, and interest in;
2, [| an assignee of less than the entire right, tle, and interest in

(The extent (by percentage) ofits ownership Interestis %); OF

3. [J an assignee of an undivided interest in the entirety of (a complete assignment from oneof thejoint inventors was mada)
the patent application/patent identified above by vittue of either:

A. An assignment from the inventor(s) of the patent application/patentidentified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel 021031 1

Frame 0438 , of for which a copy thereofis attached.
OR .

B. []A chain ofttle from the inventor(s}, of the patent epplication/patentidentified above, to the current assignee as fallows:
4, From: To:

The document was recordedin the United States Patent and Trademark Office at

Reel . , Frame . , or for which a copy thereofis attached.

2, From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel CLFrame , or for which a copy thereofis attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

["] Additional documentsin the chain oftitle are listed on a supplemental shest{s).

[x][x] As required by 37 CFR 3.73(b)(1)(), the documentary evidence ofthe chain of title from the original ownerto the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.17.

INOTE: A separate copy (fe., a true copy of the original assignment document{(s)} must be submitted to Assignment
ance with 37 CFR Part 3, ta record the assignment in the records of tha USPTO. See MPEP 302.08]

Feb. /f , 20/0
Prey dot + CEO

TitlePrinted or Typed Name
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Electronic AcknowledgementReceipt

International Application Number: Bd

GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF TISSUE

Title of Invention: INFLAMMATION AND CARCINOGENESIS

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document gs File Size(Bytes)/ Multi Pages

 
Miscellaneous Incoming Letter Trans.pdf

67a775a7584c26d04ebc3d408bca92bf5fb
69e7¢
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Powerof Attorney 6f66db02c6a7c12ab2aca73e8b5deee7925]

Assignee showing of ownership per 37
CFR 3.73(b). Statement.pdf 2785241 10cf9b644581 cda8c9f48890¢8974

42b

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/107,814 03/28/2002 Kunwar Shailubhai P 0284943

CONFIRMATION NO. 9117

43569 POWEROF ATTORNEYNOTICE

MAYER BROWN LLP

P.O. Box. 2828 MCA000000040409200
Chicago, IL 60690

 
   

Date Mailed: 03/04/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 03/03/2010.

* The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new address of record(37 CFR 1.33).

/dolipscomb/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

10/107,814 03/28/2002 Kunwar Shailubhai P 0284943

CONFIRMATION NO.9117

30623 POA ACCEPTANCELETTER

MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO,P.C

ONE FINANCIAL CENTER MC
BOSTON, MA 02111 000000040409208

Date Mailed: 03/04/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 03/03/2010.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/dolipscomb/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTOISB/80 (11-98)
Approved for use through 11/36/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papenvork Reduction Act of 1995, no persons are required to respondto a collection of information unless it displays a valid OMB coniral number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney givenin the application identified in the attached siaternent under
__37.CFR 3.73). ee ee eee

ihereby appaint: sess .

sennnennrnnsstnnn   
ih  

sande

 
i] Practitioners associated with the Customer Number: |

oR i
 

[| Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): SaaSYREEE

  
  
  

 
  

 

 
i Name — i Registration Name | Registration |
; Number NS ‘ Rumber 3Preteennnnnennnnancninrinn mannannannnnnnn: coooe S preernnnentaanenSennenRRRRR

i
q
eons anonpaenenneannanenetee—  

annannnnisent ane

as attomey(s) or agent(s} to represent the undersigned before the United States Patent and Trademark Office (USPTO)in connection with
any and ail patent applications assigned only ta dhe undersigned according to the USPTO assignment records or assignment documents

attachedto this fomin secordance with $7. CFR SFRC  

Please change the correspondence addressfor the application identified in the atlached statement under 37 CFR 3.73(5} to:

aaidineRadenennnnnannnecspecesccernncecerercececcerecececcccecescccedtacectatsidccetacdeteiactebitactetedtedariiariitadiaret:
im The address associated with Custorner Number:

 

 
 
 

Finn or - -
: individual Name

tttt
tt

i¢‘
:3;3

$$¢qi
q4i

 

zip  
Country

“t
{{
i

aceEEEEARARALEEA
Email

Assignee Name and Address: — —
| Synergy Pharmaceuticals inc.

420 Lexington Averue, Suite 2042
New York, NY 10476

Telephone

  
 
 
 
 

 
  
 
  
  
  

 
4 copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 ar equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be compieted by one of
the practitioners appointed in this form if the appointed practitioner Is authorized te act on behalf of the assignee,
and must identify the application in which this Power of Attorney is te be filed.

SIGNATURE of Assignee of Record
ari Hele supplied below is authorized to act on b

i
:::\\:
;

 

 
 

   

e ae
{ Date

$33 3;33 3
enaannieALrmaaannisaanaannmamannnmanannananpnannnaanaanaanccanrs sed}

{ q{t{
 
 

 
‘ary 5. Jacob, P
President and Chief Executive Officer  

This collection of information is required by 37 CFR 1.34, 4.32 and 1.33. The information is required to obtain i ich is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14 and 1.14. This collection is estimated to take 3 minutes ta
complete, including gathering, preparing, and submitting the completed application form te the USPTO. Time will vary depending upen ihe individual case. Any
comments on the amount of time you require to campiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1456.

. 4 ' — Asnerifyou need assistance in completing the farm, call 1-800-PTO-9199 and select option 2. &
 

sonerey

ican LegaiNet, inc. jFormsWorkliow.com |
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PTO/SEV98 (87-09)
Appraved for use through 97/31/2042. OMB 0651-0031

U.S, Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Underthe Pagsraies Reduction Act of 1938, nopersans are raguitad to regrpndto a collectionof. information uniess it viantsys.2 valid OMB control number,

STATEMENT UNDER 37 CFR 3.73{b)

Appiicant/Patent Owner KunwarShailubhaiatal

 
Application No/Patent No. 40/10)07,814 _. Filed/issue Date: 09/28/2002—
Titled) =GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENT OF TISSUE INFLAMMATION AND

CARCINOGENESIS

Synergy Pharmaceuticals inc. : corporation
{Name of Assignee) ‘(Typeoof“Assignee, @.g., corporation, partnership, university, government agency, pa

states that it Is:

4. [x] the assignee of the entire right, tile, and interest in;

2. Pv} an assignee of less than the entire night, title, and interestin
“(The extent (by percentage) of its ownership interest is _ %); ar

| 3. [| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent applicatign/patent identified above, by virtue of either:

An assignment from ihe inventor(s} of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office atReel==cs, Frame , or for which a
copy therefore is attached. , :

A chain oftitle from the inventor(s}, of the patent application/patent identified above, to the current assignee as follows:

+. From: Kunwar Shailubhai etal. To: Syneray Pharmaceuticals Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel O19186 . Frame 0592 .. Of for which @ copy thereof is attached.

2. From: Kunwar Shailubhaiet al. To: SynergyPharmaceuticals Inc.
The document was recorded in the United States Patent and Trademark Office at

Reet 921037 , Frame 0438AARetna eel or for which a copy thereofis attached.

3. From: | Ta:

The document was recorded in the United States Patent and Trademark Office at

Real . Frameeee=OF for which a copy thereofis attached.

Additional documents in ihe chain of title are listed on a supplemental sheei(s}.

Ty

As required by 37 CFR 3.73(b}(7)(), the documentary evidence of the chain oftitle from the original owner to the assignee was,
or concurrently is being, submitted for recardation pursuant to 37 CFR 3.11.

 

[NOTE: A separate copy {i.¢., a true copy of the original assignment docurneni(s}} must be submitted to Assignment Division in

Bogordaw 37 CFR.Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigtia’ (whose tittle|is systiied below) isauthorized to act on behalf of the assignee. . ,Qef. b La!
wag - “ alee ent 2 - a ;¢ Signatur $ Date 

Gary S. Jacob, Ph.D.

Printed or Fyned Narne
This collection of information is required by 37 CFR 3.73(5). The information is required to obtainor retain a benefit by the wublic which|is ta fle (and by the USPTO te
orocess) an application, Confideniiatity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimaied ta take 12 minutes to complete, inciuding
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual ‘case. Any comments on the arriount of time
you require to cornplete this form and/ar suggestions for reducing this burden, should be sent te the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. BDO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O, Sox 1450, Alexandria, VA 22343-1458.

if you need assistance in completing the form, call 1-€00-F-T0-9199 and select option 2.
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Electronic AcknowledgementReceipt

International Application Number: Bd

GUANYLATE CYCLASE RECEPTOR AGONISTS FOR THE TREATMENTOF TISSUE

Title of Invention: INFLAMMATION AND CARCINOGENESIS

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document gs File Size(Bytes)/ Multi Pages

110734

 
Powerof Attorney SYPA_SB80_GeneralPOA.pdf e5cda96054c9fa05 e6d856e71accc68030e:

66e6

Warnings: MSN Exhibit 1004 - Page 316 of 444
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Assignee showing of ownership per 37
CFR 3.73, SYPA_00101US_Statement.pdf 51e7af6600dfb42a587f62afe9696ace8d5b

5ef8

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

10/107,814 03/28/2002 Kunwar Shailubhai 40737-501001US

CONFIRMATION NO. 9117

30623 POWEROF ATTORNEYNOTICE

Mintz Levin/Boston Office

One Financial Center INOUE0000000715/6/66
Boston, MA 02111

 
 
   

Date Mailed: 10/29/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 10/24/2014.

* The Powerof Attorney to you in this application has been revoked by the assignee who hasintervened as
provided by 37 CFR 3.71. Future correspondencewill be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

10/107,814 03/28/2002 Kunwar Shailubhai

CONFIRMATIONNO. 9117

58249 POA ACCEPTANCE LETTER

COOLEY LLP

ATTN: Patent Group OCT
1299 Pennsylvania Avenue, NW 000000719/6808
Suite 700

Washington, DC 20004
Date Mailed: 10/29/2014

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 10/24/2014.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/rmturner myles/
 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Date of Hand Delivery: February 7, 2017

Attorney Docket No. SYPA-001/01US 321994-2051 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

  
 
    

 

US Patent No.: 7,041,786 issued
May 9, 2006 RECEIVED

To: Kunwar Shailubhai, Gregory FEB 07 2017
Nikiforovich, and Gary Jacob PATENT EXTENSION

OPLA

 Assignee: Synergy Pharmaceuticals, Inc.

 
    

Title: Guanylate Cyclase Receptor
Agonists for the Treatment of
Tissue Inflammation and

Carcinogenesis

MAIL STOP HATCH-WAXMANPTE
Commissioner for Patents

U.S. Patent and Trademark Office
Office of Patent Legal Administration
Room MDW 7D55

600 Dulany Street (Madison Building)
Alexandria, VA 22314

APPLICATION FOR EXTENSION OF PATENT TERM UNDER35 U.S.C. § 156

Sir:

Applicants, patent owners Synergy Pharmaceuticals, Inc. New York, NY request extension

ofthe term of U.S, Patent Number 7,041,786 (“the ‘786 patent’), pursuant to 35 U.S.C. § 156. A
copy of the ‘786 patent (with certificate of correction) is provided as Exhibit 1.

| United States Patent No. 7,041,786 naming Kunwar Shailubhai, Gregory Nikiforovich, and

Gary Jacob as inventors, entitled “Guanylate Cyclase Receptor Agonists for the Treatment of
Tissue Inflammation and Carcinogenesis” issued on May 9, 2006. The entire right, title, and

interest in the ‘786 patent was assigned to Synergy Pharmaceuticals, Inc. in Assignments recorded
, , 83/87/2017 SHOMANN2 GBBG88B2 16187814

in the records of the United States Patent and Trademark Officg, at.Reel/Frame,pl ae 26 / 0592 on
August 1, 2002, and Reel/Frame 021031 / 0438 on May 30, 2008.! A copy of the Assignmentsis -
attached as Exhibit2.

| The face ofthe patent incorrectly indicates that Callisto Pharmaceuticals is the assignee, howeverthe Certificate of
Correction corrects this to Synergy Pharmaceuticals, Inc.

MSN Exhibit 1004 - Page 320 of444
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Date of Hand Delivery: February 7, 2017

Synergy Pharmaceuticals is the sponsor of New Drug Application (“NDA”) No. 208745

for TRULANCE™(also known as plecanatide or SP-304) whichis claimed in U.S. Patent

7,041,786. .

Applicants hereby request an extension of patent term under 37 C.F.R. § 1.730(c), by

providing the following information required under convenience of the Office. The information

is presented in a format that follows the paragraph numbering in 37 C.F.R. § 1.740.

A copyofthe Powerof Attorney is attached as Exhibit 3 confirming that the undersigned

registered practitioner is authorized to act on behalf of Applicants.

(1) Identification of the Approved Product[§ 1.740(a)(1)]

The approved product, TRULANCE™,is a guanylate cyclase-C (“GCC) receptor agonist
and contains an active ingredient, plecanatide. Plecanatide is a 16 amino acid peptide having the

amino acid sequence shown below.

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

(2) Federal Statute Governing Regulatory Approval of the Approved Product[§ .
1.740(a)(2)] ,

The approved product, TRULANCE™,wassubject to regulatory review under Section
505 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 355).

(3) Date of Approval for Commercial Marketing[§ 1.740(a)(3)]

Synergy Pharmaceuticals,Inc. received permission for commercial marketing or use of
TRULANCE™under Section 505 of the Federal food, Drug, and Cosmetics Act (21 U.S.C.§

355) on January 19, 2017. A copyofthe letter from the FDA approving marketing of

TRULANCE™(including a copy of the approvedlabel) is attached as Exhibit 4.

(4) Identification of Active Ingredient and Certifications Related to Commercial

Marketing of Approved Product[§ 1.740(a)(4)] .
Theactive ingredient in TRULANCE™is plecanatide, which has never been approved

for commercial marketing or use under the Federal Food, Drug, and Cosmetic Actpriorto the

MSNExhibit 1004 - Page 321of 444
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Date of Hand Delivery: February 7, 2017

approval of NDA 208745 by the Food and Drug Administration on January 19, 2017.

TRULANCE™wasapproved under 21 U.S.C.§ 355(b) for the treatment of chronic idiopathic

constipation.

(5) Statement Regarding Timeliness of Submission of Patent Term Extension

Request [§ 1.740(a)(5)]

This application for extension ofpatent term under 35 U.S.C. § 156 is being submitted

within the sixty (60) day period permitted for submission pursuant to 37 C.F.R. § 1.720(f). The
date of the last day on whichthe application could be submitted being March 20, 2017. The

present application, therefore is timely submilled. |

(6) Complete Identification of the Patent for Which Extension is Being Sought[§

1.740(a)(6)] | |

The patent for which extensionis being soughtis identified as follows:

Inventors:|Kunwar Shailubhai

Gregory Nikiforovich
GaryJacob

Patent No.: US Patent No.: 7,041,786

Title: Guanylate Cyclase Receptor Agonists for the Treatment of Tissue
Inflammation and Carcinogenesis

Issued: May 9, 2006
Expires: March 25, 2023 (including 362 days of PTA)

(7) . Copy of the Patent for Which and Extension is Being Sought [§ 1.740(a)(7)]

A copy of US Patent No. 7,041,786, including entire specification and drawings (with

certificate ofcorrection) is attached as Exhibit 1.

(8) Copies of Disclaimers, Certificates of Correction, Receipt of Maintenance

FeePayment,or Reexamination Certificate [§ 1.740(a)(8)]

MSNExhibit 1004 - Page 322 of 444
MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 323 of 444 
MSN v. Bausch - IPR2023-00016
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The most recent maintenance fee was timely paid. A copy of the most recent

maintenance fee statementis attached as Exhibit 5.
No disclaimer or reexaminationcertificate has been filed and/or issued for US Patent No.:

7,041,786.

A certificate of correction for US Patent No.: 7,041,786 issued on January 8, 2008 (copy
attached at Exhibit 1).

MSNExhibit 1004 - Page 323 of 444
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Date of Hand Delivery: February 7, 2017

(9) Statement on a New Page For Patent Claims on Approved Product [§ 1.740(a)(9)]

_The statements provided herein are made solely to comply with the requirements of 37
C.F.R § 1.740(a)(9). We notethat, as the M.P.E.P. acknowledges, the requirement of 37 C.F.R §

1.740(a)(9) does not require an applicant to show whether or how the listed claims would be

infringed; and that this question cannot be answered without specific knowledge concerning acts
performed by third parties. As such, these comments are not an assertion or an admission of
Applicants as to the scope of the listed claims, or whether or how any ofthe listed claims would

be infringed, literally or under the doctrine ofequivalents, by the manufacture, use, sale, offerfor
sale, or the importation ofany product.

(a). At least the following claim of U.S. Patent No. 7,041,786 covers the approved

product.

Specifically, the approved productis claimed in Claims1, 2, 4 and 5.

(b) Pursuant to M.P.E.P. § 2573 and 37 C.F.R. § 1.740(a)(9), the following
explanation is provided which showshow each of the above-listed claims of the patent claim -

the approved product, or a method of making or using the approved product.

Claims 1, 2, 4 and 5 of US Patent No. 7,041,786 are recited below, along with an

explanation which shows howthe claim reads on the approvedproduct:

1. A peptide consisting of the amino acid sequence of SEQ ID NO:20.

. The amino acid sequence of SEQ ID NO: 20is Asn Asp Glu Cys Glu Leu Cys Val
Asn Val Ala Cys Thr Gly Cys Leu. This is the same amino acid sequence as
plecanatide (see section 1 above), the active ingredient in TRULANCE™.Claim |
accordingly reads on the approved product.

' 2. A composition in unit dose comprising a guanylate cyclase receptor agonist

peptide consisting of the amino acid sequence of SEQ ID NO:20.
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The amino acid sequence of SEQ ID NO: 20 is Asn Asp Glu Cys Glu Leu Cys Val
Asn Val Ala Cys Thr Gly Cys Leu. This is the same amino acid sequence as
plecanatide (see section 1 above), the active ingredient in TRULANCE™.In

addition, TRULANCE™is approved in a unit dose of 3 mg tablets. Claim 2
accordingly reads on the approved product.

4. The compositionofeither claim 2 or 3, wherein the unit dose form is selected

from the group consisting of a tablet, a capsule, a solution and an inhalation

formulation.

Claim 4 depends from,inter alia, claim 2, which recites a composition in unit dose
comprising a guanylate cyclase receptor agonist peptide consisting of the amino
acid sequence of SEQ ID NO: 20. The aminoacid sequence of SEQ ID NO: 20is

- Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu. Thisis the
same amino acid sequence as plecanatide,the active ingredient in TRULANCE™.
In addition, TRULANCE™is approved in a unit dose of 3 mg tablets.. Claim 4

accordingly reads on the approvedproduct.

5. The composition of either claim 2 or 3, further comprising one’ or more

excipients.

Claim 5 depends from,inter alia, claim 2, which recites a composition in unit dose
comprising a guanylate cyclase receptor agonist peptide consisting of the amino
acid sequence ofSEQ ID NO: 20. The amino acid sequence of SEQ ID NO: 20is

Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu. This is the
same amino acid sequenceas plecanatide, the active ingredient in TRULANCE™,
In addition, TRULANCE™is approvedin a unit dose of 3 mgtablets. Moreover,
TRULANCE™contains magnesium stearate and microcrystalline cellulose as

excipients. Claim 5 accordingly reads on the approved product.
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(10) Provide On a New Page a Statement of Relevant Dates Under 35 U.S.C. § 156

for Determination of Applicable Regulatory Review Period [§ 1.740(a)(10)]

The relevant dates and information pursuant to 35 U.S.C. § 156(g) to enable the Secretary

of Health arid Human Services to determine the applicable review period are as follows:

(a) Patent Issue Date

USPatent No.: 7,041,786 issued on May 9, 2006. (Exhibit 1)

(b) IND Effective Date [35 U.S.C.§ 156(a)(1)(B) (i); 37 CFR. §1. 740(a)(1O)()(AN]

InvestigationalNew Drug Application (IND 74,883) was submitted on April 2, 2008 and
the IND waseffective on May 2, 2008. (See Exhibit 6) .

(c) NDA Submission Date [35 U.S.C.§ 156)BVO; 37 CFR. §
I. 740(a)(10) ()(B)]

New Drug Application wDA208745) was submitted on January 29, 2016. (Exhibit 4)

(d) NDA Issue Date [35 U.S.C.§ 156(g) (1) (B) (ii); 37 CLF-R. § 1.740(a)(10) (i) (C)]

New Drug Application (NDA 208745)was approved onJanuary 19, 2017. (Exhibit 4)

MSNExhibit 1004 - Page 326 of 444
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(11) Provide On a New Page a Summary of Significant Events During Regulatory Review

Period[§ 1.740(a)(ll)] 

• 

Investigational New Drug Application (IND 74,883) for TRULANCE™ was submitted 

on April 2, 2008 and the IND was effective on May 2, 2008. New Drug Applicat_ion (NDA 

208745) for TRULANCE™ was submitted on January 29, 2016. New Drug Application (NDA 

208745) was approved on January 19, 2017. 

A brief description of the significant activities undertaken during the applicable regulatory 

review period with respect to the TRULANCE™ and the significant dates applicable to such 

activities is attached as Exhibit 6 .. 
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(12) Statement on a New Page Concerning Eligibility for and Duration of Extension

Sought Under§ 156 [§ 1.740(a)(12)]

(12)(A) Applicants are of the opinion that US Patent No. 7,041,786 is eligible for

an extension under35 U.S.C. § 156 becauseit satisfies all of the requirements-for such an extension
as follows:

(a) 35 U.S.C. § 156(a): US Patent No. 7,041,786 claims a product.

(b) 35 U.S.C. § 156(a)(1): The term of US Patent No. 7,041,786 expires March

25, 2023, and thus has not expired before submission ofthis application.

(c) 35 U.S.C. § 156(a)(2): The term ofUS Patent No. 7,041,786 has never been

extended underthis provision of the law.

(d) 35 U.S.C. § 156(a)(3): The application is submitted by Cooley, LLP, an
agent of the patent ownerof record in accordance with the requirements of 35 U.S.C. § 156(d) and
the rules of the U.S. Patent and Trademark Office.

(e) 35 U.S.C. § 156(a)(4): The product TRULANCE™ has been subjected to
a regulatory review period before its commercial marketing or use.

() 35 U.S.C. § 156(a)(5)(A): The commercial marketing or use of

TRULANCE™after the regulatory review periodis the first permitted commercial marketing or

use ofproduct underthe provision of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 355)

under whichsuch regulatory review period occurred.

(g) 35 U.S.C. § 156(c)(4): No other patent has been extended for the same
regulatory review period for the product TRULANCE™,

12(B) The length of extension of the patent term of US Patent No. 7,041,786 claimed by

Applicants is 1771 days. The length of the extension was determined pursuant to 37 C.F.R. § 1.775

as follows:
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(a) The regulatory review period under 35 U.S.C. § 156(g)(1)(B) began on May
2, 2008 and ended on January 19, 2017 which is a total of 3185 days which is the sum of (i) and

(ii) below:

(i) The period of review under 35 U.S.C. § 156(g)(1)(B)(i) began on May

2, 2008 and ended on January 28, 2016 which is 2828 days; and

(ii) The period of review under 35 U.S.C. § 156(g)(1)(B)Gi) began on

January 29, 2016 and ended on January 19, 2017 whichis 357 days.

(b) The regulatory review period upon which the period of extension is
calculated is the entire regulatory review period as determined in subparagraph 12(B)(a) above

(3185 days)less:

(i) The numberof days in the regulatory review period which were on or

before the date on which US Patent No. 7,041,786 issued is 0 days, and,

(ii) The number of days during which Applicants did not act with due

diligence, whichis 0 days, and

(iii) One-half of (2828 days), which is 1414 days;

(iv) The regulatory review period is calculated by subtracting the number
of days determined in subparagraph 12(B)(b)(i)-(ii) from the entire regulatory review period,as

determined in subparagraph 12(B)(a) (which is 3185 minus 1414 days from (iii)), which equals

1771 days;

(c) The number of days as determined in sub-paragraph 12(B)(b)Gv) (771
days) when addedto the term ofthe patent (March 25, 2023) would result in the date January 29,

2028;

(d) Fourteen years, when addedto the date ofNDA approval (January 19, 2017)

would result in the date January 19, 2031.

MSNExhibit 1004 - Page 329 of 444

10 MSNv. Bausch - IPR2023-00016



MSN Exhibit 1004 - Page 330 of 444 
MSN v. Bausch - IPR2023-00016

Date of Hand Delivery: February 7, 2017

(e) The earlier date as determined in subparagraphs 12(B)(c) and 12(B)(d)is

January 29, 2028.

(f) Since the original patent was issued after September 24, 1984, the extension

otherwise obtainableis limited to not more than five years. Five years when addedto the expiration

date of the patent (March 25, 2023) would result in the date March 25, 2028.

(g) The earlier date as determined in subparagraph 12(B)(e) and 12(B)(f) is

January 29, 2028 which is 1771 days from the expiration date of the patent.

(13) Statement Pursuant to 37 C.F.R. [§ 1.740(a)(13)]

Applicants acknowledge a duty to disclose to the Commissioner ofPatents and Trademarks

and the Secretary of Health and Human Services any information which is material to the

determination of entitlement to the extension sought, particularly as that duty is defined in 37

CER. § 1.765.

(14) Applicable Fee [§ 1.740(a)(14)]

Theprescribed fee for receiving and acting uponthis application isto be charged to Deposit

~ Account 50-1283 as authorizedin the attached letter, which is submittedin triplicate.

(15) Nameand Address for correspondence[§ 1.740(a)(15)]

Correspondencerelated to this application for extension of the patent term of US Patent
No. 7,041,786 should be addressedto:

Ivor R. Elrifi, Esq.
Reg. No. 39,529
Cooley LLP
1114 Avenue of the Americas

New York, NY 10036
Telephone: (212) 479-6000

Telefax: (212) 479-6275 MSNExhibit 1004 - Page 330 of 444
MSNv. Bausch - IPR2023-00016
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(16) Additional Copies of the Application for Extension [§ 1.740(a)(16)]

This application for extension of the patent term of US Patent No. 7,041,786 is being

submitted as ONEoriginal and TWO additional copies thereof. Applicants hereby certify that the

copies submitted herein are true copies.

Transmitted herewith IN THREE COPIEStotal is the application for extension of patent

term of US Patent No. 7,041,786 under 35 U.S.C. § 156. Please charge $1,120.00 in accordance -

with 37 C.F.R. § 1.20/(j)(1) to Cooley LLP, Deposit Account 50-1283. The undersigned has

authority to request that the Office charge this account forthis application.

Respectfully submitted,

 
  Ivet R-EIrifi; .

Reg. No. 39,529
Cooley LLP
1114 Avenue of the..".mericas

New York, NY 10036

Telephone: (212) 479-6000
Telefax: (212) 479-6275

a
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Exhibit 1:|Copy of US Patent No. 7,041,786, with Certificate of Correction

Exhibit 2: Copyof the Assignmentfrom Inventors to Synergy Pharmaceuticals,Inc.

Exhibit3: Authorization of Agent/Powerof Attorney for US Patent No. 7,041,786

Exhibit 4: Copyofletter from the FDA approving marketing of TRULANCE™
Including Copy of the Approved label for TRULANCE™

Exhibit 5: Maintenance Fee Statement for US Patent No. 7,041,786

Exhibit 6: Brief Description of Significant Activities During Applicable Regulatory
Review
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(57) ABSTRACT

A method oftreatment of inflamed, pre-cancerous or can-
cerous lissue or polyps in a mammalian subject is disclosed.
The treatment involves administration ofa composition ofat
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 degra-
dation of cGMP. Without requiring a particular mechanism
of action, this treatment may restore a healthy balance
between proliferation and apoptosis in the subject’s popu-
lation ofepithelial cells, and also suppress carcinogenesis.
Thus, the method may be used to treat, inter alia, inflam-
mation, 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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GUANYLATE CYCLASE RECEPTOR
AGONISTS FOR THE TREATMENTOF

TISSUE INFLAMMATION AND
CARCINOGENESIS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of U.S. provi-
sional application No. 60/348,646, filed on Jan. 17, 2002.

FIELD OF THE INVENTION

The present invention relates to the therapeutic use of
guanylate cyclase receptor agonists as a means for enhanc-
ing the intracellular production of cGMP. The agonists may
be used cither alone or in combination with inhibitors of

cGMP-specific phosphodiesterase to prevent or treat can-
cerous, pre-cancerous and metastatic growths, particularly
in the gastrointestinal tract and lungs. In addition, the *
agonists may be used in the treatment of inflammatory
disorders such as ulcerative colitis and asthma.

BACKGROUNDOF THE INVENTION

Uroguanylin, guanylin and bacterial ST peptides are
structurally related peptides that 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 channelfor efllux 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
sodium and watersecretion into the intestinal lumen. There-

fore, by serving as paracrine regulators of CFTR activity,
cGMP receptor agonists regulate fluid and electrolyte trans-
port in the GI] tract (1-6; U.S. Pat. No. 5,489,670).

The process of epithelial rencwal involves the prolifcra-
tion, migration, differentiation, senescence, and eventual
loss of GI cells in the lumen (7,8 ). The G] mucosa can be
divided into three distinct zones based onthe proliferation
index ofepithelial cells. One ofthese zones,the proliferative
zone, consists of undifferentiated stem cells responsible for
providing a constant source of newcells. The stem cells
migrate upward toward the lumen to which they are
extruded. As they migrate, the cells lose their capacity to
divide and becomedifferentiated for carrying out specialized
functions of the GI mucosa (9). Renewal of GI mucosa is;
very rapid with complete tumover occurring within a 24-48
hour period (9). During this process mutated and unwanted
cells are replenished with new cells. Hence, homeostasis of
the GI mucosa is regulated by continual maintenance ofthe
balance betweenproliferation 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, ¢.g., in response to physiological
stimuli such as aging, inflammatory signals, hormones.
peptides, yrowth factors, chemicals and dietary habits. In
addition, an enhanced proliferation rate is lrequently asso-
ciated with a reduction in tumovertime and an expansionof
the proliferative zone (10). The proliferation index has been
observed to be much higher in pathological cases of ulcer-
ative colitis and other G] disorders (11). Thus, intestinal
hyperplasiais the major promoterof gastrointestinal inflam-
mation and carcinogenesis.
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In addition to a role for uroguanylin and guanylin as
modulators of intestinal fluid and ion secretion, these pep-
tides may also be involved in the continual renewal of Gl
mucosa. Previously published data in WO 01/25266 sug-
gests a peptide with the active domain of uroguanylin may
function as an inhibitor of polyp developmentin the colon
and mayconstitute a treatment of colon cancer. However,
the mechanism by which this is claimed to occur is ques-
tionable in that WO 01/25266 teaches uroguanylin agonist
peptides that bind specifically to a guanylate cyclase recep-
tor, termed GC-C,that wasfirst described as the receptor for
E. coli heat-stable enterotoxin (ST) (4). Knockout mice
lacking this guanylate cyclase receptor show resistance to
STin intestine, but effects of uroguanylin and STare 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
unknownreceptor, which is distinct from GC-C.

Other papers have reported thal production of uroguanylin
and guanylin is dramatically decreased in pre-cancerous
colon polyps and tumortissues (14-17). In addition, genes
for both uroguanylin and guanylin have been shown to be
localized to regions of the genome frequently associated
with loss of heterozygosity in human colon carcinoma
(18-20). Takentogether,these findings indicate that urogua-
nylin, 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 dem-
onstrating oral administration of uroguanylin inhibits polyp
formation in mice (15,16).

Uroguanylin and guanylin peptides also appear to pro-
mote apoptosis by controlling cellular ion flux. Alterations
in apoptosis have beenassociated with tumorprogression to
the metastatic phenotype. While a primary gastrointestinal
(GJ) cancer is limited to the small intestine, colon, and
rectum, it may metastasize and spread to such localities as
bone, lymph nodes, liver, ling, peritoneum, ovaries, brain.
By enhancing the efflux of K* and influx of Ca**, urogua-
nylin and related peptides may promote the death of trans-
formed cells and thereby inhibit metastasis.

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 channelis involved in the
transport and maintenance of reduced gJutathione, an anti-
oxidant that plays an important role in protecting against
inflammation caused by oxidative stress (39). Enhancement
of intracellular levels of cGMP by way of guanylate cyclase
activation or by way ofinhibition of cGMP-specific phos-
phodiestcrase would be expected to down-regulate these
inflammatory stimuli. Thus, uroguanylin-type agonists
should be useful in the prevention and treatment of inflam-
matory diseases of the lung (e.g., asthma), bowel (e.g.,
ulcerative colitis and Crohn’s disease), pancreas and other
organs.

Overall, it may be concluded that agonists of guanylate
cyclase receptor such as uroguanylin have potential thera-
peutic value in the treatment of a wide variety ofinflam-
matory conditions, cancer (particularly colon cancer) and as
anti-metastatic agents. The development of new agonists is
therefore of substantial clinical importance.
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SUMMARYOF THE INVENTION

The present invention is based upon the development of
newagonists 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 receptoractivation, stability, activity at
lowpH orreduced adverseeffects. 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 ¢GMP
and/or by inhibition ofits degradation by cGMP-spccific
phosphodiesterases. Among the specific 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 composi-
tions 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 ofeither structure or
function. For the purpose of the present application, a
peptide differs substantially if its structure varies by more
than three aminoacids froma peptide of SEQ JD NOs:2-21]
orif its activation of cellular cGMP productionis reduced or
enhanced by more than 50%.Preferably, substantially simi-
lar peptides should differ by no more than two aminoacids
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 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 pg
and 3 g). What constitutes a “positive therapeutic effect” will
depend uponthe particular condition being treated and will
include any significant improvement in a condition readily
recognized by one ofskill 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-depen-
dent phosphodiesterase, an anti-inflammatory agent or an
anticancer agent. These agents should be present in amounts
knownin the art to be therapeutically effective when admin- 5
istered to a patient. Anti-neoplastic agents may include
alkylating agents, epipodophyllotoxins. nitrosoureas. anti-
metabolites, vinca alkaloids, anthracycline antibiotics, nitro-
gen mustard agents, and the like. Particular anti-neoplastic
agents may include tamoxifen, TAXOL™, etoposide and
§-fluorouracil. Antiviral and monoclonal antibody therapies
may be combined with chemotherapeutic compositions
comprising at least one guanylate cyclase receptor agonist in
devising a treatment regimentailored to a patient’s specific
needs.

In another aspect, the inventionis directed to a method tor
preventing, treating or retarding the onset of cancer. par-
ticularly cancer ofepithelial cells, or polyps in a subject by
administering a composition comprising an effective amount
of a guanylate cyclase receptor agonist. preferably a syn-
thetic guanylate cyclase receptor agonist. The term “elfec-
tive amount” refers to sufficient agonist 10 measurably
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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 sub-
stitutions not present in known endogenous guanylate
cyclase agonists, such as uroguanylin. The agonist should be
a peptide selected fromthose defined by SEQ ID NOs:2-21
and whichare listed in Tables 2 and 3. Also included in the

invention are methods oftreating primary cancers, other
than primary colon cancer, by administering an effective
dosage ofa peptide selected from the group consisting of:
uroguanylin; guanylin; and £. coli ST peptide. Any known
form of uroguanylin or guanylin can be uscd for this
purpose, although the humanpeptides are preferred.

The invention also includes methods of preventing or
treating, tumor metastasis from a primary tumor mass. Meta-
static tumorcells having guanylate cyclase receptors may be
targeted by peptides generated accordingto 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 typi-
cally transmembraneprotcins 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
mechanismofaction,it is believed that the peptides will act
by binding to these cellular receptors and inducing apopto-
sis. Metastatic tumors mayalso 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 phosphodi-
esterase. Examples of cGMP dependent phosphodiesterase
inhibitors include suldinac sulfone, zaprinast, and motapi-
zone. Treatable forms of cancer include breast cancer, col-
orectal cancer, lung cancer, ovarian cancer, pancreatic can-
cer, prostate cancer, rena] 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 inventionis directed to a method for
treating, preventing, or retarding the onset of organ inflam-
mation (e.g., inflammation associated with the GI] tract,
asthma, nephritis, hepatitis, pancreatitis, bronchitis, or cystic
fibrosis) of a subject by administering a composition com-
prising an agonist of a guanylate cyclase receptor that
enhancesintracellular production of cGMP. Preferred pep-
tide agonists are selected from the group defined by SEQ ID
NOs:2-2! shown in Tables 2 and 3, or uroguanylin, or
guanylin, or E.coli ST peptide. These peptides may option-
ally be administered with one or more inhibitors of cGMP
dependent phosphodiesterase, e.g., suldinac sulfone, zapri-
nast, or motapizone. In a preferred embodiment, the inven-
tion is directed to a method of treating an inflammatory
disorder in a mammalian gastrointestinal tract. The inflam-
matorydisorder may be classified as an inflammatory bowel
disease, and more particularly may be Crohn’s disease or
ulcerative cols. Administration may be entenc, 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 SV peptide. An “effective amount” of peptide, in this
sense, refers to an amountsuflicient to increase apoptosis in
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a target tissue. For example, suflicient peptide may be given
to induce an increased rate of ccll death in a neoplastic
growth.

The most preferred peptide for use in the methods
described aboveis the peptide defined by SEQ ID NO:20.
The sequence is as follows (see also ‘Table 3):

Asn! Asp” Glu? Cys’ Glu® Leu®Pp Y* +

and wherein there is one disulfide linkage between the
cysteine at position 4 and the cysteine at position 12; and a
second disulfide linkage betweenthe cystcine 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 meth-
ods described above may be administered cither orally,
systemically or locally. Dosage forms include preparations
for inhalation or injection, solutions, suspensions, emul-
sions, tablets, capsules, topical salves and lotions, transder-
mal compositions, other known peptide formulations and
pegylated peptide analogs. An effective dosage ofthe com-
position will typically be between about | j1g and about 10
mg per kilogram body weight, preferably between about 10
pg to 5 mg of the compound per kilogram body weight.
Adjustments in dosage will be made using methodsthat are
routine io the art and will be based upon the particular
composition being used and clinical considerations. Ago-
nists 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 uponseveral 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 CGMPlevels, due to a
deficiency of uroguanylin/guanylin and/or due to the acti-
vation of cGMP-specific phosphodiesterases. is an early and
critical step in uevplaslic Lranslormation. A second concept 5
is that the release of arachidonic acid from membrane

phospholipids, which leads to the activation of cPLAs,
COX-2 and possibly 5-lpoxygenase during the process of
inflanunation, 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
may be used as a means oftreating and controlling inflam-
matory bowcl discascs such as ulcerative colitis and Crohn’s
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disease and other organ inflammation(e.g., associated with
asthina, 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

Cys’ val® Asn® val?® Ala’? cys’? Thr’? Gly!* cys?® Leu!®eo

between cell proliferation and apoptosisthat will be affected
by compositions altering cGMP concentrations. Uroguany-
lin 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 shownto
induce apoptosis in rat mesangial cells, and to induce
apoptosis in cardiac myocytes by a cGMP mechanism
(26-29). It is believed that bindingof the present agonists to
a guanylate cyclase receptorstimulates production ofcGMP.
This ligand-receptorinteraction, 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 £. coli ST peptide is expectedto eliminateor, at
least retard, the onset of inflammatory diseases of the G]
tract and general organ inflammation (e.g., asthma, nephri-
tis, hepatitis, pancreatitis, bronchitis, cystic fibrosis).

Jn another aspect,the invention is directed to a method for
preventing, treating or retarding the onset of cancer, par-
ticularly cancer of epithelial cells, in a subject by adminis-
tering a composition comprising an effective amount ofa
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 fromthose defined by SEQ 1D 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 effec-
tive dosage of a peptide selected from the group consisting
of: uroguanylin; guanylin; and £. coli ST peptide. Any
knownformof uroguanylin or guanylin canbe used for this
purpose, although the humanpeptides are preferred.

The cGMP-dependent mechanismthat regulates the bal-
ance between cellular proliferation and apoptosis in meta-
static tumor cells may serve as a mechanismfor targeting
and treating, metastatic tumors. The liver is the most com-
monsite 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 fromthe primarysite in
the gastrointestinal tract typically continue to express gua-
nylate cyclase receptors and therefore, these cells should be
sensitive to apoptosis therapy mediated by intestinal gua-
nylate cyclase receptors. Peptides having uroguanylinactiv-
ity. when used either alone or in combination withspecific
inhibitors of CGMP-phosphodicsterase, also retard the onsct
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of carcinogenesis in gut epithelium by restoring a healthy
balance between cell proliferation and apoptosis via a
cGMP-inediated mechanism.

As used herein, the term “guanylate cyclase receptor”
refers to the class of guanylate cyclase receptors on anycell
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 compoundsthat bind
to a guanylate cyclase receptor and stimulate cGMPpro-
duction. The term also includes all peptides that have amino
acid sequences substantially equivalent to at least a portion
of the binding domain comprising aminoacid 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 equiva-
lent” 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 pep-
tide, oral or systemic administration of this peptide and/or
other peptides similar to the functionally active 16 amino
acid peplide sequence of SEQ I) NO:1 muy beeffectively
employed in treatment methods.

Peptides similar to, but distinct from. uroguanylin are
described below, including some which produce superior
cGMPenhancing properties and/or other beneficial charac-
teristics (¢.g., improved temperature stability, enhanced pro-
tease stability, or superior activity at preferred pH’s) com-
pared to previously known uroguanylin peptides. The
peptides may be used to inhibit GI inflammation and for
treating or preventing the onset of polyp formation associ-
ated with gut inflammation. Epithelial ussues 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 com-
pounds knowntointeract with guanylate cyclase receptors,
namely for human uroguanylin. bicyclo [4.12: 7 ,15JAsn’ -
Asp-Asp*-Cys*-Glu>-Leu®Cys’-Val®-Asn?-Val!°-Ala!!-
Cys'?-Thr??-Gly!*-Cys'?-Leu'® (UG. SEQ ID NO:1):
human guanylin, bicyclo (4.12: 7.15]Pro Gly?Thr’Cys" -Glu-le®-Cys7-AlaTyr?-Ala!-Ala!-Cys!?-Thr?-Gly
Cys'® (GU, SEQ ID NO:22): and F. coli small heat~stable
enterotoxin, tricyclo (6.10: 7.15: 11-18] Asn '-Ser?-Ser'-
Asn -Tyr5-Cys®-Cys’-Glu®-Leu?-Cys'°-Cys'!-Asn!?-Pra'3-
Ala!*-Cys!8-Thr'®  -Gly'?-Cys'*-Tyr'? (ST. SEQ ID
NO:23). Geometrical comparisons ofall possible low-en-
rgy conlonnations Jor these three compounds were used 10

reveal the common 3Dstructures that served as the “tem-
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plates” for the bioactive conformation, i.e., for the contor-
mation 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 sclecting 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 w angle in
Pro! was allowed to vary. Aliphatic and aromatic hydrogens
were generally included in united atomic centers of CH,,
type; H*-atoms and amide hydrogens were described explic-
itly.

The maincalculation schemeinvolved 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 consid-
ered, i.e., the minima in the Ramachandran mapofE, F, C,
D, A and A* types (accordingto 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 andAtypes 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 aroundthe dihedral angle ,, for the D-Cys
residue.

Totally, as many as ca. 180,000 conformations for cach of
the cyclic moieties were considered. Then, the conformers
satisfying the E-E,,,,<4E=15 kcal/molcriterion and differ-
ing 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 conformationsof 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-E,,,.<SE=20 kcal/mol criterion for the ST model frag-
ment and in 6,965 conformations satisfying the same cnile-
rion 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 ,, angle for the
Cys residues) and of the terminal groups ofthe backbone
being optimized before energy minimizationto achicvetheir
most favorable spatial arrangements, employing an algo-
rithm 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 AK=12
kcal/mol, which corresponds to the accepted criterion of ]
kcal/mol/residue (30). Subsequent elongation of the UG
4-15 fragment to 3-16, and thento the entire UG molecule
was performed by the same build-up procedure. Finally, 31
backbone conformations of UG were found assatisfying the
criterion of AE=16 kcal/mol.
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Geometrical comparison of coniormers was perjormed 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 [or a pair
of conformations A and B as follows:

rms=(1AY)2%,. 0-4-3274?P(e?Phe,

where N is the number of the C%-atompairs 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 confonnations of the rigid conformational frag-
ment UG 4-15 fell] into seven conformational families. One
of them consists of the same six conformers that are similar

both to JUYA and 1ETN;this family contains also the
lowest-energy conformer of UG. (1UYA and IETN are the
experimentally defined 3D structures of UG andST,respec-
tively, which are knownto possess high biological activity
(36,37); the 3D structures were available in the Protein Data
Bank.)

TABLE |

The values ofdihedral angles (in degrees) for peptide
backbone in the “template” conformation of UG

Confonner’s #

Residue Angle 1 3 9 22 25 27

Cys* » -37 -41 -40 -55 -38=-54
Gt > -71 -67 -72 -69 -68 -70

y -50 -47 -48 -33 -43 -22
Leu® ¢ -86 -86 -85 -81 -88 -91

» 163 165 160 153 160 156
Cys’ o -79 82 -79 -83 -79=-81

) 74 68 7% 67 78 72
val® o -120 -134 -126  -124 -125 -128

y -05 ny] -62 ~55 -60 -64
Asn? ¢ -83 -95 -82 -88 -89 -82

y 9 113 134 118 J 116
Val! ® -84 -82 -97 -90 -82  -82

y -2) -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

» -52 -53 -55 -57 -53 -54
The'? > -1290-121 -127. -119 118-130

y HW 183 141 135 14) 119
Gly"* > -64 -78 -78 -80 -78 -68

wy 83 64 68 62 6778
Cys!5 > -139 -160,—-1SU = 156 -78 -131

‘the dihedral angles @ andy, 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 ducal conformational limitations
imposed by various types of aminoacids.

For instance, it is knownthat Gly is more conformation-
ally flexible compared to any other L-amino acid residue,
since Gly may adopt conformations with any of the four
combinahions ofsigns lor @ and ap, ie. -,4: -,-3 4,4; 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 ]. Also,
substitution for Aib (@-Me-Ala. di-a-methy|-alanine) should
limit the local conformational Nexibility by two regions
only. namely for -.- and +.+. the first one being compatible
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with conformers of Ala’! in Table 1. Therefore, one more
desirable substitution is Aib''. In Pro, the $ valueis fixed at
~75°; this residue is also similar to valine byits 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 onlypositive p values;
Asn? in Table 1 fulfills this requirement. The Pro residue
already exists in the comesponding 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 ofthe non-aliphatic amino acids (such as Asn, Asp or
Thr), which may be importantfor the actual interaction with
receptor. The formersubstitutions should lead only to con-
formational 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 thoughtto directly interact with the
receptor. Those groups thoughtto 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
ofuroguanylin is described in whichthe spatial arrangement
ofthe four side chainsof the residuesat positions 3, 5, 9 and
13 maybe created such that the distances between these side
chains enable optional biological activity. Those distances
(measuredas distances between CB atomsof 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 83 A for
3-13, from9.4 to from 9.4 to 9.5 A for 5-13, and from 5.8
to 6.3 A for 9-13.

The distances above depend only on conformationsofthe
peptide backbone.In somecases, however, conformations of
side chains themselves are also important. For instance,
calculations showed that there is no conformational differ-

ence between the backbones of UG (SP301). [Glu?]-UG
(SP303), [Glu*]-UG (SP304) and [Glu?, Glu3]-UG (SP302)
in terms oftheir low-energy conformations. However, there
is a distinct difference in the spatial positions of the B-car-
boxyls ofAsp and y-carboxyls of Gluin 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 moreactive. At the same time, to ensure
efficiencyof 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*).

Compounds capable of adopting low-cnergy conforma-
tions described in Table | are listed in Table 2. All com-

pounds are [4,12; 7,15] bicycles.
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TABLE 2 

1. Parent compound: uroguanylin
(SEQ ID NO?1):
Asn!-Asp*-Asp?-Cys‘-Glu*-Leu®-Cys’-Val*~Asn®-Val?¥-Ala’!-Ccys!?-Thr'!?-Gly'*-cys!5-Leu’®

2. Compounds without modifications of cysteines:
Common sequence (SEQ ID NO:2):
Asn!-Xaa?-Xaa?-Cys‘-Glu5-Leu®-Cys’-Val®-Asn?-xaa)-xaa!)-Cys)?-Thr ?—-xaa!4—-cys!5-Leu!®

where Xaa’ = Asp, Glu; Xaa’ = Asp, Glu
with the exception that Xaa? and Xaa’ are not both Asp in same molecule
And where Xaa!° = Val, Pro; Xaa’! = Ala, Aib; Xaa’4 = Gly, Ala

3. Compounds with mercaptoproline (Mpt) substituted for cysteine in position 7:
Common sequence (SEQ ID NO:3):
Asn}-Xaa?-Xaa?-Cys’-Glu5-Leu®-Xaa’-Val ®-Asn®-Xaa?°-Xaa)!-Cys??-Thr ?-Xaa*4-Cys'5-Leu’®

where Xaa* = Asp, Glu; Xaa’ = Asp, Glu
where Xaa!® = Val, Pro; Xaa!! = Ala, Aib; Xaa'* = Gly, Ala

4. Compounds with penicillamines (f,B-dimethylcysteines, Pen) substituted for cysteines:
Common sequence (SEQ ID NO:4):
Asn)-Xaa?-Xaa?-Xaa‘-Glu>-Leu®-Xaa’-Val°-Asn°-xaa’°-Xaa?)-Xaa’?_-Thr'?-Xaa‘*-Xaa'5-Leu’®

where Xaa? = Asp, Glu; Xaa’? = Asp, Glu
where Xaa!? = val, Pro; Xaa'! = Ala, Aib; Xaa’’ = Gly, Ala
and Xaa‘, Xaa’, Xaa'?, Xaa'® 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:S):
Asn’-Kaa?-Xaa*-Xaa'-Glu*-Leu®-Xaa’-Val*-asn?-Xaa’°-Kaa’*-Kaa’?-Thr'?-Xaa**-Xaa'>-Leu’®

where Xaa’ = Asp, Glu; Xaa? = Asp, Glu
where Xaa’° = Val, Pro; Xaa'? = Ala, Aib; Xaa'* = Gly, Ala
and all combinations of the following (Dpr is diaminopropionic acid):
Xaa‘’ is either Asp or Glu, and Xaa!?
Xaa’ is either Cys or Pen;
Xaa!> is either Cys or Pen;or:

Xaa’ is DPr and Xaa'* is either Asp or Glu;
Xaa’ is either Asp or Glu, and Xaa!® is Dpr;
Xaa* is either Cys or Pen;
Xaa’? is either Cys or Pen;

is Dpr;

 

Someof the peptides shown in Table 2 contain 16 amino
acid residues in which cysteine residues form disulfide

energy calculations and three-dimensional structures, to
promote stabilization of the biologically active conformer

 

bridges between Cys* and Cys!*, and Cys’? and Cys'*, 40 and minimize or eliminate interconversion to biologically
respectively. These peptides differ from the peptide inactive conformers. These peptides are also designed to
sequences described in WO 01/25266, and are designed on promote stability against proteolysis and higher tempcra-
the basis of peptide conformation and energy calculations. tures. The design of these peptides involves modifications of

In addition, peptides, varying in length from 13 to 16 aminoacid residues that contain ionic charges at lower pH
amino acids, shown in Table 3, are designed, based on values, such as glutamic and aspartic acids.

TABLE 3

X1 Glu Glu Cys X2 X3 Cys X4 Asn XS X6 Cys X7 X8 Cys X9 SEQ ID NO:6

Xi Glu Asp Cys X2 X3 Cys X4 Asn XS X6 Cys X7 X8 Cys K9 SEQ ID NO:7

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

Xl Asp Asp Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys XK9 SEQ ID NO:9

X1 Glu Glu Cys X2 X3 Cys X4 Tyr X5 X6 Cys X7 X8 Cys xK9 SEQ ID NO:10

Xl Asp Glu Cys X2 X3 Cys X4 Tyr XS X6 Cys X7 X8 Cys X9 SEQ ID NO:11

X1 Glu Asp Cys X2 X3 Cys X4 Tyr XS X6 Cys X7 X8 Cys X9 SEQ ID NO:12

Xl Asp Asp Cys K2 X3 Cys X4 Gln X5 X6 Cys X7 X& Cys X9 SEQ ID NO:13

Xl Glu Glu Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 SEQ ID NO:14

Xl Asp Glu cys X2 X3 Cys X4 Gln X5 X6 Cys X7 XB Cys KY SEQ 1b NOz15

X1 Glu Asp Cys X2 X3 Cys X4 Gln X5 X6 Cys X7 X8 Cys X9 SEQ ID NO:16
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TABLE 3-continued

14

 

Glu Cys X2 X3 Cys X4 Asn X5 X6 Cys X7

Glu Cys X2 X%3 Cys X4 Asn X5 X6 Cys X7 XB Cys

x8
14Xl Glu Cys X2 X3 Cys X4 Asn

1 2 3 4 5 6 7 8 9
XS X6 Cys X7
10 41 #42 °13 15

Asn Asp Glu Cys Glu Lew Cys Val

Glu Cys Glu Leu Cys Val
1 2 3 4 5 6 7 8 9 10 11 #12 #13

XB Cys x9

Cys x916

Asn Val Ala Cys Thr Gly Cys Leu

Asn Val Ala Cys Thr Gly Cys Leu14

SEQ ID NO:17

SEQ ID NO:18

SEQ ID NO:19

SEQ ID NO:20

SEQ ID NO:21
15 16
 

Xl 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 repre-
sents the minimum length requirement for 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 NOs:2-5 and Table 3; SEQ ID
NOs:6-21), as well as uroguanylin, guanylin and/or bacte-
rial 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
using methods well knowninthe 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 compoundsthat 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, urogua-
nylin, guanylin and /. Coli ST peptide.

Theselection ofcarriers (e.g., phosphate-buffered saline
or PBS) and other components suitable for use in compo-
sitions is well within the level ofskill in this art. In addition

to containing one or more guanylate cyclase receptor ago-
nists, such compositions mayincorporate pharmaceutically
acceptable carriers and other ingredients knownto 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 “treaunent” refers to reducing or alleviating
symptoms in a subject, preventing symptoms from worsen-
ing, Or progressing. or preventing disease development. For
a given subject. improvement in a symptom,its worsening,
repression. or progression may be determined by any objec-
live or subjective measure typically employed by oneofskill
in the art. Efficacyofthe treatmentin the case of cancer may
be measured as an improvement in morbidity or mortality
(e.g., lengthening ofthe survival curve for a selected popu-
lation). Thus. effective treatment would include therapy of
existing disease. conirol of disease by slowing or stopping
its progression. prevention ofdisease occurrence, reduction
in the number or severity of symptoms, or a combination
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thereof. The effect may be shownin a controlled studyusing
one or more statistically significant criteria.

Combination therapy with one or more medical/surgical
proceduresand/orat 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, steroids or non-steroidal anti-
inflammatory drugs (NSAIDS), suchas aspirinandthe like.
Prophylactic methods for preventing or reducing the inci-
dence of relapse are also considered treatment.

Cancers expected to be responsive to compositions
include breast, colorectal, lung, ovarian, pancreatic, pros-
tatic, renal, stomach,bladder, liver, esophageal and testicular
carcinoma. Further examples of diseases involving cancer-
ous or precancerous tissues that should be responsive to a
therapeutic compnising at least one guanylate cyclase recep-
tor agonist include: carcinoma (e.g., basal cell, basosqua-
mous, Brown-Pearce, ductal, Ehrlich tumor, in situ, Krebs,
Merkelcell, smail or non-small cell lung, oat cell, papillary,
bronchiolar, squamouscell, transitional cell, Walker), leu-
kemia (e.g., B-cell, T-cell, HTLV, acute or chronic lympho-
cytic, mast cell, myeloid), histiocytoma, histiocytosis,
Hodgkin disease, non-Hodgkin lymphoma, plasmacytoma,
reticuloendotheliosis, adenoma, adeno-carcinoma, adenofi-
broma, adenolymphoma, ameloblastoma, angiokeratoma,
angiolymphoid hyperplasia with eosinophilia, sclerosing
angioma, angiomatosis, apudoma, branchioma, malignant
carcinoid syndrome, carcinoid heart disease, carcinosar-
coma, cementoma, cholangioma, cholesteatoma, chondro-
sarcoma, chondroblastoma, chondrosarcoma, chordoma,
choristoma, craniopharyngioma, chrondroma, cylindroma,
cystadenocarcinoma, cystadenoma, cystosarcoma _phyl-
lodes, dysgerminoma, ependymoma, Ewing sarcoma,
fibroma, fibro-sarcoma, giant cell tumor, ganglioncuroma,
glioblastoma, glomangioma, granulosa cell tumor, gynan-
droblastoma, hamartoma, hemangioendothelioma, heman-
gioma, hemangio-pericytoma, hemangiosarcoma,
hepatoma, islet cell tumor, Kaposi sarcoma, leiomyoma,
leiomyosarcoma, Jeukosarcoma, Leydig cell tumor, lipoma,
liposarcoma, lymphangioma, lymphangiomyoma, lymphan-
giosarcoma, medulloblastoma, meningioma. mesenchy-
moma, mesonephroma, mesothelioma, myoblastoma,
myoma, myosarcoma, myxoma, myxosarcoma, neunlem-
moma, neuroma, neuroblastoma, neuroepithelioma, neurefi-
broma, neurofibromatosis. odontoma, ostcoma. ostcosar-
coma, papilloma,=paraganglioma,—_—paraganglioma
nonchromafiin, pinealoma, rhabdomyoma, rhabdomyosar-
coma, Sertoli cell tumor, teratoma. theca cell tumor, and
other diseases in which cells have become dysplastic.
immortalized, or transformed.
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Abolus ofthe inventive composition maybe 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
selected for use will depend onthe 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 pig and about
2 mg (c.g., about 100 jig to 1 mg) of the compound per
kilogram body weight. The amount of compound adminis-
tered is dependent upon factors knownto a personskilled 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 jig/ml streptomycin. The cells were
fed fresh mediumevery 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, Calif., and by
Princeton Biomolecules, Langhorne, Pa. Biological activity
ofthe 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 1) of DMEM
containing 50 mM HEPES(pH7.4), pre-incubated at 37° C.
for 10 min with 250 ul of DMEMcontaining 50 mM HEPES
(pH 7.4) and 1 mM isobutylmethylxanthine (IBMX), fol-
lowed byincubation with peptide analogs (0.1 nM to 10 pM)
for 30 min. The mediumwasaspirated, and the reaction was
terminated bythe addition of 3%perchloric acid. Following
centrifugation, and neutralization with 0.1 N NaOH, the
supematant was used directly for measurements of cGMP
using an ELISA kit (Caymen Chemical, Ann Arbor, Mich.).

Results

Pepudes shownin 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
shownin Table 4. SP304 (SEQ ID NO:20) gavethe greatest
enhancementofintracellular cGMPofall the analogstested.
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 notactive in this assay. These results
indicate that SP304 is the most potent peptide for enhancing
cGMP.Theseresults also suggest that the cysteine residueat
position 7 cannot be substituted with penicillamine as a
component ofthe {7.15} disulfide linkage, and that the Asn
residue at position 9 cannot be changed to a Gln.
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TABLE4

Peptide agonists evaluated for biological activity
in the “I'84 cell_bioassay.

cGMP Level**
SEQ ID NO.* Compound Code (pmol/well)

1 SP301 205
6 SP302 225
7 SP303 193

20 SP304 315
14 SP306 0
4 SP310 0

21 SP316 275

*SEQ ID's for SP301, SP304 and SP316 are the precise amino acid
sequences for these analogs as given in the text.
**Inwacellular CGMP level observed in T84 cells following treatment with
t 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, SP303 and SP304 did
not changesignificantly after 60 minutes ofheating. 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 indi-
cates that SP304 is more stable to heat denaturation com-;

pared to the other peptides tested. Based on energycalcu-
lations and 3D structure, we expected that the negatively
charged carboxy] group of the side chain in position 3 of
SEQ ID NO:1 specifically interacts with a_ positively
charged bindingsite 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 sametime, 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?). Indeed, biological
activity of SP 304 is the best amongst the analogs evaluated.

Synthetic peptides SP301, SP302, SP303 and SP304 were
also tested for their activities at different pI] values of the
T84 cell-based assay. Whereasall ofthese peptides showed
enhancedintracellular production of cGMPat pH’s ranging
from 5 to 7, SP304 showed the greatest enhancementin 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.

Wealso evaluated peptides used either alone or in com-
bination with inhibitors of cGMP dependent phosphodi-
esterase (e.g., zaprinast or sulindac sulfone) in T84 cell-
based assays for enhancement ofintracellular levels of
cGMP. Combinations ofan inhibitor of cGMP dependent
phosphodiesterase with SP304 displayed a dramatic effect in
enhancing cGMP levels in these experiments. Synthetic
peptide SP304 substantially increased the cGMPlevel over
the level reached in the presence ofeither zaprinast or
sulindac sulfone alone. Treatment of wells with SP304 in

combination with either Zaprinast or sulindac sulfone
resulted in synergistic increases in intracellular CGMPlev-
els. These increases were statistically significant. with p
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values of <0.5. These data indicate that treatments combin-

ing a peptide agonist of a guanylate cyclase receptor with
one or more inhibitors of cGMP dependent phosphodi-
esterase result in a greater than additive increase in cGMP
concentrations.

While the invention has been described in detail and with

reference to specific embodiments thereof, it will be appar-
ent 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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<222> LOCATION: (4)..(12)
2212 WAME/KEY: DISuue iu
<222> LOCATION: (7)..(15)
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18.

19.

20.

21.

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu
5 15

<210> SEQ ID NO 2
<21l> LENGTH: 16
<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<??1% NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (2)
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-continued

20

 
<223>
<221>
<222>
<223>
<221>
<222>
<224>
<221>
<222>
<223>
<221>
<222>
<223>

<400>

OTHER INFORMATION: Asp or Glu
NAME/KEY: MOD_RES
LOCATION: (3)
OTHER INFORMATION: Asp or
NAME/KEY: MOD_RES
LOCATION: (10)
OTHER INFORMATION: Val or
NAME/KEY: MOD_RES
LOCATION: (11)
OTHER INFORMATION: Ala or
NAME/KEY: MOD_RES
LOCATION: (14)
OTHER INFORMATION: Gly or

SEQUENCE: 2

Asn Xaa Xaa Cys Glu Leu Cys Val1

<210>
<211>
<212>
<213>
<220>
<223>

<221>
<222>
<221>
<222>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<22l>
<222>
<223>
<221>
<222>
<223>

<400>

5

SEQ ID NO 3
LENGTH: 16
TYPE: PRT

Glu

Pro

Aib

Ala

Asn Xaa Xaa Cys Thr Xaa Cys Leu

ORGANISM: Artificial SequenceFEATURE:

10 15

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide
NAME/KEY: DISULFID
LOCATION: (4)..(12)
NAME/KEY: DISULFID
LOCATION: (7)..(15)
NAME/KEY: MOD_RES
LOCATION: (2)
OTHER INFORMATION: Asp
NAME/KEY: MOD_RES
LOCATION: (3)
OTHER INFORMATION: Asp
NAME/KEY: MOD_RES
LOCATION: (7)
OTHER INFORMATION: Mpt
NAME/KEY: MOD_RES
LOCATION: (10)
OTHER INFORMATION: Val
NAME/REY! MUDRES
LOCATION: (11)
OTHER INFORMATION: Ala
NAME/KEY: MOD_RES
LOCATION: (14)
OTHER INFORMATION: Gly

SEQUENCE: 3

or

or

or

or

or

Asn Xaa Xaa Cys Glu Leu Xaa Val1

<210-
<211>
<212>
<Z1li>
<220>
<223>

<221>
32225
<221>
<222>
<221>
<222>
<22]>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
€223>

5

sfQ IBD NO 4
LENGTH: 16
TYPE: PRT

Glu

Glu

Pro

Aib

Ala

Asn Xaa Xaa Cys Thr Xaa Cys Leu

ORGANISM: Artificial SequenceFEATURE:

10 15

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide
NAME/KEY: DISULFID
LOCATION: (4)..(12)
NAME/KEY: DISULFID
LOCATION: (7)..(15)
NAME/KEY: MOD_RES
LOCATION: (2)
OTHER INFORMATION: Asp or Glu
NAME/KEY: MOD RES
LOCATION: (3)
OTHER INFORMATION: Asp or Glu
NAME/KEY: MOD_RES
LOCATION: (4)
UTHER LNFURMATLUN:
NAME/KEY: MOD_RES
LOCATION: (7)
OTHER INFORMATION:

Cys or Pen

cys or Pen
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-continued

<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)
<22j> OTHER INFORMATION: Val or Pro
<221> NAME/KEY: MOD_RES
<222> LOCATION: (11)
<223> OTHER INFORMATION: Ala or Aib
<221> NAME/KEY: MOD_RES
<222> LOCATION: (12)
<223> OTHER INFORMATION: Cys or Pen
<221> NAME/KEY: MOD_RES
<222> LOCATION: (14)
<223> OTHER INFORMATION: Gly or Ala
<221> NAME/KEY: MOD_RES
<222> LOCATION: (15)
<223> OTHER INFORMATION: Cys or Pen

<400> SEQUENCE: 4

Asn Xaa Xaa Xaa Glu Leu Xaa Val Asn Xaa Xaa Xaa Thr Xaa Xaa Leu
1 5 10 is

<210> SEQ ID NO 5
<211l> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide .
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (2)
<223> OTHER INFORMATION: Asp or Glu
<221> NAME/KEY: MOD_RES
<222> LOCATION: (3)
<223> OTHER INFORMATION: Asp or Glu
<22l> NAME/KEY: MOD_RES
<222> LOCATION: (4)
<223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu
<221> NAME/KEY: MOD_RES
222. LOCATION. (7)
<223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)
<223> OTHER INFORMATION: Val or Pro
<221l> NAME/KEY: MOD_RES
<222> LOCATION: (11)
<223> OTHER INFORMATION: Ala or Aib
<221> NAME/KEY: MOD_RES
<222> LOCATION: (12)
<223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu
<221> NAME/KEY: MOD_RES
<222> LOCATION: (14)
<223> OTHER INFORMATION: Cly or Ala
<221> NAME/KEY: MOD_RES
<222> LOCATION: (15)
<223> OTHER INFORMATION: Dpr, Cys, Pen, Asp or Glu

<400> SEQUENCE: 5

Asn Xaa Xaa Xaa Glu Leu Kaa 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

<221> NAME/KEY: DISULFID
4.222 LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
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-continued

<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<22l> NAME/KEY: MOD_RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13)..(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<22j> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 6

Xaa Glu Glu Cys Xaa Xaa Cys Xaa Asn Kaa Xaa Cys Xaa Xaa Cys Xaa
1 5 10 15

<210> SEQ ID NO 7
<21l> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<22t> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<22l> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<22]> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<22l> NAME/KEY: MOD_RES
<222> LOCATION: (8)
<223> ULHEK LNFUKMALLUN? any amino acia
€221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13).-(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 7

Xaa Glu Asp Cys Kaa Xaa Cys Xaa Asn Xaa Kaa Cys Xaa Xaa Cys Xaa1 5 10 15

<210> SEQ ID NO 8
<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
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<22l1> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<22i> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..¢8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD. RES
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-continued
 
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13)..(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 8

Xaa Asp Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa1 5 10 15

<210> SEQ ID NO 9
<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
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)-.(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221l> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13)..(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/ABY! MUU_KBD
<222> LOCATION: (16) .
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 9

Xaa Asp Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa
1 5 10 15

<210> SEQ ID NO 10
<211> LENGTH: 16
<212> TYPE: PRT
w21]+ ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<221i> NAME/KEY: DISULPID
<222> LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7)-.(15)
w221- NAMD/KDY: MOD_LRED
<222> LOCATION: (3)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221l> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> UTHER INFURMATION: Any amino acid
<221> NAME/KEY: MOD_RES
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-continued 
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 10

Xaa Glu Glu Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa
i 5 10 15

<210> SEQ ID NO ll
<2ll> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<221> NAME/KEY: DISULFID
<222> LOCATION: (4).-(12)
<221> NAME/KEY: DISULPID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<22l> NAME/KEY: MOD_RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<22l> NAME/KEY: MOD_RES
<222> LOCATION: (13)..(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 11

Xaa Asp Glu Cys Xaa Kaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Kaa
1 5 10 15

<210> SEQ ID NO 12
<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
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> TACATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amine acid
<22l1> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD RES
<??2?% LACATTON: (R}
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13)..(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 12

Xaa Glu Asp Cys Xaa Xaa Cys Xaa Tyr Xaa Xaa Cys Xaa Xaa Cys Xaa MSN Exhibit 1004 - Page 348 of 444
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-continued

30

 

<210>
<211>
<212>
<213>
<220>
<223>

<221>
<222>
<221>
<222>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>

<400>

SEQ ID NO 13
LENGTH: 16
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence: Synthetic

10 15

guanylate cyclase receptor agonist peptide
NAME/KEY: DISULPID
LOCATION: (4)..(12)
NAME/KEY: DISULFID
LOCATION: (7)..(15)
NAME/KEY: MOD_RES
LOCATION: (1)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (5)..(6)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (8)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (10)..(11)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (13)..(14)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (16)
OTHER INFORMATION: Any

SEQUENCE: 13

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

Xaa Asp Asp Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Kaa Xaa Cys Xaa
1

<210>
<211>
<212>
<213>
<220>
<223>

<221>
<222>
<221>
<222>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>,
<223>
<221>
<222>
<224>
<221>
<222>
<223>

<400>

5

SEQ ID NO 14
LENGTH: 16
TYPE: PRT
ORGANISM: Artificial SequenceFEATURE:

10 15

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide
NAME/KEY: DISULFID
LOCATION: (4)..(12)
NAME/KEY: DISULFID
LOCATION: (7)..(15)
NAME/KEY: MOD_RES
LOCATION: (1)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (5)..(6)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (8)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (10)..(11)
OTHER INFORMATION: Any
NAME/KEY: MOD_RES
LOCATION: (13)..(14)
OTHER LNFURMATLON: Any
NAME/KEY: MOD_RES
LOCATION: (16)
OTHER INFORMATION: Any

SEQUENCE: 14

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

Xaa Glu Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Xaa Cys Xaa1

<210>
<211>
<212>
<213>

S

SEQ ID NO 15
LENGTH: 16
TYPE: PRT
ORGANISM: Artificial Sequence.

10 15
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-continued

<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7)..(15)
<221> NAME/KEY: MOD_RES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (13)-.(14)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 15

Xaa Asp Glu Cys Xaa Xaa Cys Xaa Gln Xaa Xaa Cys Xaa Kaa Cys Xaa1 5 10 15

<210> SEQ ID NO 16
<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
<221> NAME/KEY: DISULFID
<222> LOCATION: (4)..(12)
<221> NAME/KEY: DISULFID
<222> LOCATION: (7).-(15)
<2Z1> NAME/REY! MUURES
<222> LOCATION: (1)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (5)..(6)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD.RES
<222> LOCATION: (8)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
<222> LOCATION: (10)..(11)
<223> OTHER INFORMATION: Any amino acid
<221> NAME/KEY: MOD_RES
e222, LOCATIONs (13).+(14)
<223> OTHER INFORMATION: Any amino acid
<22i> NAME/KEY: MOD_RES
<ZZ2> LOCATLON: (16)
<223> OTHER INFORMATION: Any amino acid

<400> SEQUENCE: 16

Kad Glu Asp Cys Kaa Kaa Cy» Xaa Glu Kaa Xaa Cys Raa Xau Cys Kaa
1 5 10 15

<210> SEQ ID NO 17
<21ll> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

guanylate cyclase receptor agonist peptide
<221> NAME/KEY: DISULFID
<222> LOCATION: (2)..(10)
<221> NAME/KEY: DISULFID
<222> LOCATION: (5)..(13)
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-continued 
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>

<400>

NAME/KEY: MOD_RES
LOCATION: (3)..(4)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (6)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (8)-.(9)
OTHER INFORMATION: Any amino
NAME/KEY: MOD.RES
LOCATION: (11)..(12)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (14)
OTHER INFORMATION: Any amino

SEQUENCE: 17

acid

acid

acid

acid

acid

Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys Xaa
1

<210>
<211>
<212>
<213>
<220>
<223>

<221>
<222>
<221>
<222>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<Z22>
<223>

<400>

5

SEQ ID NO 18
LENGTH: 13
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:

10

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide
NAME/KEY: DISULFID
LOCATION: (2)..(10)
NAME/KEY: DISULFID
LOCATION: (5)..(13)
NAME/KEY: MOD_RES
LOCATION: (3)..(4)
OTHER INFORMATION: Any amino
NAME/KEY: MOD RES
LOCATION: (6)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (8)..(9)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATLON: (11)..(12)
OTHER INFORMATION: Any amino

SEQUENCE: 18

acid

acid

acid

acid

Glu Cys Xaa Xaa Cys Xaa Asn Xaa Xaa Cys Xaa Xaa Cys
1

<210>
<211>
<212>
<213>
S220-
<223>

<221>
<222>
<221>
<222>
<221>
«<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<Z221>
<222>
<223>
<221>

5

SEQ ID NO 19
LENGTH: 15
TYPE: PRT

ORGANISM: Artificial SequenceFEATURE.

10

OTHER INFORMATION: Description of Artificial Sequence: Synthetic
guanylate cyclase receptor agonist peptide
NAME/KEY: DISULFID
LOCATION: (3)..(11)
NAME/KEY: DISULFID
LOCATION: (6).-(14)
NAME/KEY: MOD RES
LOCATION: (1)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (4)..(5)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (7)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (9)..(10)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES
LOCATION: (12)..(13)
OTHER INFORMATION: Any amino
NAME/KEY: MOD_RES

acid

acid

acid

acid

acid
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