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 . ied pro 1082
other Than A Small Entity

attorney Docket No. Enz—7 CIP.j(4' .-

App1iCaflt(s§= Jannis G. Stavrianopoulos et al.-— <4—._.A_ng-_‘.Az-6-»-4dmI\‘:\.;_,:.
L, «ma
5 ix.

:éN‘l'.ETHODS AND STRUCTURES , EMPLOXI_N,,§,, CHEMICALLY-LABELLED
L  '..a.... -,».,_4 ~ «- r ‘ _——-3=—==&»--‘"—-“swvm . U

PROBES .H””“”“”""‘ i‘””“°”. _ 5:» - ma’;-‘-'

‘THVJ

For

[i] EXPRESS MAIL CERTIFICATION

"fixpress Mail" mailing label number 3 32913141

Date of deposit May 91 , 19a§_.

Ighereby certify that this transmittal letter and the
other papers and fees identified in this transmittal letter as
being transmitted herewith are being deposited with the United
States Postal Service "Express Mail Post Office to Addressee"
service under 37 C.F.R. l.l0 on the date indicated above and are
addressed to the Commissioner of Patents and Trademarks,

Washington,@D.C. 20231.

59(1)/wag.’

F:

Hon. Commisiioner of Patents
and Trademarks

Washington,yD.C. 20231,

1:

3 TRANSMITTAL LETTER FOR UNEXECUTED
“ ORIGINAL PATENT APPLICATION 

Sir: _

firansmitted herewith for filing are the [Z1 specifi-
cation; [YE-claims; [Y1 abstract; [§} unexecuted declaration,
for the aEdbe—identified patent application.,r.«I

disc transmitted herewith are:

["1 Q sheets of:
F:

[3] Formal drawings.

[9] Informal drawings. Eormal drawings will be filed
during the pendency at this application.
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3 NUMBER NUMBER
FOR 5 FILED ‘ EXTRA RATE FEE

BASIC FEE 5300
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INDEPBNDENTE
CLAIMS 4 — 3 = 1 X $30 = 5 30

E

[:1 A MULTQPLE DEPENDENT CLAIM + 5100 = S

TOTAL $390

{E} A checfi in the amount of $ 390-00 in payment of the
filinggfee is transmitted herewith.

[E] The Commissioner is hereby authorized to charge payment of
any additional filing fees required under 37 C.F.R. 1.16 in
connecfiion with the paper(s) transmitted herewith, or credit
any overpayment of same, to Deposit Account No. 06-1075. A
duplicate copy of this transmittal letter is transmitted
herewith.

[-1 Pleasegcharge $ to Deposit Account No. 06-1075
F in payment of the filing fee. A duplicate copy of this

transmittal letter is transmitted herewith., V

y»7 E. 8o/z 5/9/rs’

E Registration No. 31.215 I»
‘ Attorney for Applicant(s)

; W «C73 Fish & Neave
V , ,5’ 875 Third Avenue

New York, New York 10022

,/tel . : (212) 715-0600
4.
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APPLICATION

son

UNITED STATES LETTERS PATENT

Specificafion.
To ALL WHOM I1‘ 1\/EA? CONCERN:Pu

BE It Known, téhat we ..... .. and

............................................ citizens

of and residents.
5155 West 59th Street 42-72 80th Street

respectively, of ...1§3.§.V§1..¥9£1$.z...E‘!.:X.e...5L9.Q.l2.i ....... .. ..E%1hur.af;.....I§Jaw..XQr1<...1.l37.3;
95 Horatjgo Street 2 East 3 th Street

and of T ...I.\1e.w...X.o.::1s.....121ew...¥ex.1<...LQQ,L§. mg 2374 _ 3 ~ T —
have gggzgfgggfgd useful Lmprovemengs

......... .es.>.-..<.>.9...v:.:.<; ............................... ..
E T ' ' t............................................................................................................................................................... ..

‘ of which the followigng is a specification:
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{“ H e “E3r'\' ‘=.‘-,_,_-my GA .‘" 5’-

£ ,».» , e
,.= 3 \ ,,CE}IE§D_5CALLY5LABl2LLED

M, This is a conti uation—in-part of appli-

FL) cants' bending United Sta es patent application,
erial ‘§jnumber 461,469, fi ed January 21, 1983.

‘E’ I 5.‘ . 5‘ ti

if “"* Q‘ 2;, TECHNICAL FIELD OF INVENTION
$5 ffi ; The present invention relates generally to

the det%ction of genetic material by pol§nucleotide
probes.§ More specifically, it relates to a method

for quahtifiably detecting a targeted polynucleotide

sequenc% in a sample of biological and/or nonbiolog-
ical material employing a probe capable of generating

a solubfie signal. The method and products disclosed

herein in accordance with the invention are expected
to be afiaptable for use in many laboratory, indus-

trial, %nd medical applications wherein quantifiable
and effficient detection of genetic material is

desired%
.-' ’
L, 4’.

f/

are employed:I

i E Analgte 51A substance or substances, eitherE1 . . J .

alone or in admixtures, whose presence 1s to be de-

tected End, if desired, quantitated. The analyte

BACKGROUND OF THE INVENTION 
In the description, the following terms

.3
Page 12 of 95  
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may beia DNA or RNA molecule of small or high molec-
ular wbight, a molecular complex including those
molecuies, or a biological system containing nucleic
acids,§such as a virus, a cell, or group of cells.

Among the common analytes are nucleic acids (DNA and

RNA) 0% segments thereof, oligonucleotides, either
single? or double-stranded, viruses, bacteria, cells

in culiure, and the like. Bacteria, either whole or
fragmeéts thereof, including both gram positive and
gram négative bacteria, fungi, algae, and other micro-
organifims are also analytes, as well as animal (e.g.,
mammalian) and plant cells and tissues.

:4 Probelz A labelled polynucleotide or oligo-
nucleo%ide sequence which is complementary to a poly-
nucleofifide or oligonucleotide sequence of a particular

analytéiand which hybridizes to said analyte sequence.v,‘

%‘ Label ;§That moiety attached to a polye
nucleofiide or oligonucleotide sequence which com-

prises % signalling moiety capable of generating a
signalgfor detection of the hybridized probe and

analyteg The label may consist only of a signalling
moiety,%e.g., an enzyme attached directly to the

sequenc%._ Alternatively, the label may be a combi-
nation %f a covalently attached bridging moiety and

(l// signallfing moiety er—moiet§ or a combination of a
non-covfilently bound bridging moiety and signalling

moiety Qhich gives rise to a signal which is detect-

able, ahd in some cases quantifiable.
fi Bridging MoietyrE)That portion of a label

which on covalent attachment or non—covalent binding

to a poaynucleotide or oligonucleotide sequence acts
as a li%k or a bridge between that sequence and a
signalling moiety.

T §;g§§lliEg_figi§Ey’- That portion of a label
which oh covalent attachment or non—covalent binding

' to a poiynucleotide or oligonucleotide sequence or

U
Page 13 of 95 I If
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to a bridging moiety attached or bound to that

sequenc% provides a signal for detection of the label.

L Signal FsThat characteristic of a label or
signalling moiety that permits it to be detected

from seéuences that do not carry the label or
signalling moiety.

F? The analysis and detection of minute quan-
tities éf substances in biological and non-biological
samplesghas become a routine practice in clinical,

diagnostic and analytical laboratories. These detec-
tion teihniques can be divided into two major

classesi (1) those based on ligand-receptor interac-
tions (é.g., immunoassay-based techniques), and
(2) thoée based on nucleic acid hybridization (poly-

nucleotide sequence-based techniques).
M Immunoassay-based techniques are charac-

terizediby a sequence of steps comprising the non-
covalenifbinding of an antibody and antigen comple-
mentaryéto it. See, for example, T. Chard,
An Intrdfluction To Radioimmunoassa And Related x __~,» -

Technigfifes (i'ié’'%'2§"")7'".'”' "M" >'
;: Polynucleotide sequence—based detection

techniqdes are characterized by a sequence of steps

comprisihg the non—covalent binding of a labelled
polynucheotide sequence or probe to a complementary
sequencagof the analyte under hybridization condi-

tions in accordance with the Watson-Crick base
pairing adenine (A) andL (T), and
guaninegxs) andiggtiéine (C), and the detection of
that hyqiidization. [M. Grunstein and D. S. Eogness,
”ColonyiHybridization: A Method For The Isolation Of

Cloned §NAs That Contain A Specific Gene", Froc.
Natl. Adad. Sci. USA, 72, pp. 396l;§5 (l975)]. Such
polynucheotide detection techniques can involve a
fixed afialyte [see, e.g., United States patent
4,358,5§5 to Falkow et al], or can involve detection

 

“N
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3 of an afialyte in solution [see U.K. patent applica-
/ tion 2,o§19,4o8 A].

; The primary recognition event of polynu-

cleotid%=sequence-based detection techniques is the
non-covafient binding of a probe to a complementary
sequencéiof an analyte, brought about by a precise
moleculfir alignment and interaction of complementary

nucleotfifies of the probe and analyte. This binding
event iséenergetically favored by the release of

non-covilent bonding free energy, e.g., hydrogen
bondingfifistacking free energy and the like.

5 In addition to the primary recognition
event, fit is also necessary to detect when binding
takes piféce between the labelled polynucleotide
sequenciiand the complementary sequence of the
analyteii This detection is effected through a sig-

nallingéstep or event. A signalling step or event
allows detection in some quantitative or qualitative
manner,§e.g., a human or instrument detection system,
of the dccurrence of the primary recognition event.

9 The primary recognition event and the sig-

nallingfievent of polynucleotide sequence based detec-

tion teihniques may be coupled either directly or
indirecfily, proportionately or inversely proportion-
ately. gl;‘I‘hus, in such systems as nucleic acid hybrid-

ization% with sufficient quantities of radiolabeled
probes,?the amount of radio-activity is usually di-
rectly éroportional to the amount of analyte present.
Inverseiy proportional techniques include, for
example; competitive immuno-assays, wherein the
amount pf detected signal decreases with the greater
amount gf analyte that is present in the sample.

? Amplification techniques are also employed

for enh%ncing detection wherein the signalling event
is relaied to the pfimary recognition event in a

;; ratio gieater than 1:1. For example, the signalling
. componeht of the assay may be present in a ratiu of

Page 15 of 95
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lO:l toieach recognition component, thereby provid-
ing a 1%-fold increase in sensitivity.

i A wide variety of signalling events may be

employed to detect the occurrence of the primary
recognition event. The signalling event chosen

dependsgon the particular signal that characterizes
the label or signalling moiety of the polynucleotide
sequence employed in the primary recognition event.

Although the label may only consist of a signalling
moiety,$Which may be detectable, it is more usual
for theglabel to comprise a combination of a bridging
moiety éovalently or non-covalently bound to the
polynucieotide sequence and a signalling moiety that

is itseif detectable or that becomes detectable after
furthergmodification.

Q The combination of bridging moiety and

signalling moiety, described above, may be con-

structed before attachmegt or binding to the
a¥/ sequence, or it may bekk attached or

bound to the sequence. For example, the bridging

moiety may be first bound or attached to the sequence
and then the signalling moiety combined with that
bridging moiety. In addition, several bridging

moietieé and/or signalling moieties may be employed
togethei in any one combination of bridging moiety
and signalling moiety.

; Covalent attachment of a signalling moiety

or bridging moiety/signalling moiety combination to
a seque%ce is exemplified by the chemical modification
of the gequence with labels comprising radioactive

moietieé, fluorescent moieties or other moieties
that thbmselves provide signals to available detec-

tion mebns or the chemical modification of the

sequenck with at least one combination of bridging

M moiety bnd signalling moiety to provide_that signal.
: Non-covalent binding of a signalling moiety

or brid§ing moiety/signalling moiety to a sequence

__..._7

1/
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involve the non-covalent binding to the sequence of a
signalling moiety that itself can be detected by appro-
priategmeans, i.e., or enzyme, or the non-covalent
binding to the sequence of a bridging moiety/signalling

moietygto provide a signal that may be detected by
one oféihose means. For example, the label of the

polynuéleotide sequence may be a bridging moiety
non-cojalently bound to an antibody, a fluorescent
moietyior another moiety which is detectable by appro-
priate fieans. Alternatively, the bridging moiety
could as a lectin, to which is bound another moiety

that imldetectable by appropriate means.
i There are a wide variety of signalling

moietie% and bridging moieties that may be employed
in labefls for covalent attachment or non—covalent

bindinfifito polynucleotide sequences useful as probes
in analyte detection systems. They include both a

wide vaiiety of radioactive and non-radioactive sig-
nallinggmoieties and a wide variety of non—radioactive

bridging moieties. All that is required is that the
signallfing moiety provide a signal that may be detected
by apprbpriate means and that the bridging moiety,

if any,Ebe characterized by the ability to attach
covalently or to bind non-covalently to the sequence

and als% the ability to combine with a signalling
moietyi

i Radioactive signalling moieties and com-
binatiobs of various bridging moieties and radio-
active %ignalling moieties are characterized by one
or moreiradioisotopes such as 32P, 1311, 14C, 3H,

6°Co, 5%Ni, 63Ni and the like. Preferably, the iso-
tope employed emits 5 or y radiation and has a long
half lfife- Detection of the radioactive signal is

then, fleet usually, accomplished by means of a radio-
activifiy detector, such as exposure to a film.

L The disadvantages of employing a radio-

activegsignalling moiety on a probe for use in the
f

gfiefs
Page 17 of 95
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identification of analytes are well known to those
skilledgin the art and include the precautions and

hazardsginvolved in handling radioactive material,
the shoit life span of s ch material and the cor-

4L/ relativ%1y largexégéfigggée involved in use of radio-
active materials.

E Non-radioactive signalling moieties and
combinations of bridging moieties and non-radioactive

signalling moieties are being increasingly used both
in rese§rch and clinical settings. Because these

signalling and bridging moieties do not involve
radioactivity, the techniques and labelled probes

using them are safer, cleaner, generally more stable
when st§red, and consequently cheaper to use. Detec-

tion sehsitivities of the non-radioactive signalling
moieties also are as high or higher than radio-1abel-

ling teghniques.
i Among the presently preferred non-radio-

active signalling moieties or combinations of

bridginé/signalling moieties useful as non—radio—
active labels are those based on the biotin/avidin

5 bindingisystem. [P. R. Langer et al., "Enzymatic

Synthesis Of Biotin—Labeled Polynucleotides: Novel
NucleiciAcid Affinity Probes", Proc. Natl. Acad. Sci.
ggg, 78% pp. 6633137 (1981); J.‘Stavrianopoulos

et al.,%”Glycosylated DNA Probes For Hybridization/1_
Dectiongof Homologous Sequences", presented at the
Third Annual Congress For Recombinant DNA Research

(l983);%R. H. Singer and D. C. Ward, "Actin Gene
Expression Visualized In Chicken Muscle Tissue

Culture§By Using in Situ Hybridization With A
Biotinafed Nucleotide Analog", froc. Natl. Acad.

fi’ Sci. Ush, 79, pp. 7331-35 (l982)]. For a review of

non-radioactive signalling and bridging/signalling
systems; both biotin/avidin and otherwise, see D. C.

Ward en al., "Modified Nucleotides And Methods Of
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Preparing And Using Same", European Patent applica-
tion Né. 63879.

3 Generally, the signalling moieties employed

in both radioactive and non-radioactive detection
techniéues involve the use of complex methods for
determfihing the signalling event, and/or supply only

an unqiantitable positive or negative response. For
example} radioactive isotopes must be read by a radio-
activifiy counter; while signalling moieties forming
insolufile "signals", i.e., precipitates, certain

fluoresters, and the like [see, e.g., David et al.,
United fitates Patent No. 4,376,100] only provide
detectifn not quantitation of the analyte present in

\:_.

the tesfied sample.
i‘ one step toward facilitating rapid and effi-

cient qtantitation as well as detection of the
hybridihation event was the work of Heller et al. in
Europeah Patent Applications No. 70685 and 70587

which dkscribe the use of a signalling moiety which
producet a soluble signal for measurable detection
by a spkctrophotometer. These European patent appli-
cationsgdisclose the use of two different probes com-
plement%ry to different portions of a gene sequence,
with eakh probe being labelled at the end which will

abut thp other probe upon hybridization. The first

probe it labelled with a chemiluminescent complex

that emhts lights of a specific wavelength. The
second probe is labelled with a molecule that emits

light 0% a different wavelength measurable by spectro-
photomatry when excited by the proximity of the first

signallhng moiety. However, this technique is per-

formed fin solution and can generate false positive
result& in the absence of the analyte if the two

probes %appen‘to approach too closely in solution
and reict with each other. K

it similarly, U.K. Patent Application 2,019,4o8A,
publisfied October 31, 1979, discloses a method_fori

1

-' /

../U
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detectiig nucleic acid sequences in solution by employ-
ing an enzyme—labelled RNA or DNA probe which, upon
contactgwith a chromogen substrate, provides an

°PtiCa1%Y readable signal. The analytes may be sepa*
rated from contaminants prior to hybridization with

the pro%e. or. alternatively, the hybrid probe-analyte
may be removed from solution by conventional means,

:‘_-I’;
i-E-. centrifugation, molecular weight exclusion,

and theilike. Like Hel1er‘s technique, this method

is perfdrmed in solution.
There remains therefore a need in the art

for a reliable, simple and quantifiable technique for
the detection of analytes of interest in biologicalL; _ .

and nonjbiological samples.rz TI

/-—.. SUMARY OF THE INVENTION

.3.)

61/, J i The present—invention provides a solution
for theidisadvantages of presently available methods
of deteiting analytes by a novel combination of
hybridiiation and immunological techniques. In

acee£ée€ee—with—Hm1n%miice—e£ the present inven-
4L/ tion, chemically labelled polynucleotide or oligo—

nucleotide probes are employed to detect analytes by
having fihe capacity to generate a reliable, easily

quantifiable soluble signal.
Analytes to be detected by the detection

processes of this invention may be present in any

biologiqal or non—biological sample, such as clinical
samplesé for example, blood urine, feces, saliva,

pus, sefien, serum, other tissue samples, fermentation

broths,:culture media, and the like. If necessary,

the anaiyte may be pre-extracted or purified by known
methodsito concentrate its nucleic acids. Such nucleic

acid coicentration-procedures include, for example,

phenol éxtraction, treatment with chloroform—isoamyl
alcoholior chloroform—octano1, column chromatography

;
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(e.g.,%Sephadex, hydroxyl apatite), and Cscl equi-
libriufiicentrifugation. The analyte, separated from

6L’ contami%ating materials, if presentkisx according to
the prefent invention, fixed in hybridizable form to

a solidgsuppzrtg E
I k

iaventi9nT—analytes-in a biological sample are pres

i
;
r

ferablygdenatured into single-stranded form, and
then diiectly fixed to a suitable solid support.

Alternatively, the analyte may be directly fixed to
the support in double-stranded form, and then dena-

tured. §The present invention also encompasses
indirect fixation of the analyte, such as in in situ
techni fies where the cell is fixed to the support and

sandwich hybridization techniques where the analyte

is hybridized to a polynucleoti e sequence that is. L‘ . n
, . Ln—the—praet1ees—e#

4/ tired to the solid support A”
thss—tn*ent:on,—it is preferred that the solid support
to whicfl_the analyte is fixed be non—porous and trans-
parent,;such as glass, or alternatively, plastic,
polystynene, polyethylene, dextran, polypropylene

and the dike. Conventional porous materials, e.g.,

nitrocehlulose filters, although less desirable for

practicéiof the method of the present invention, may

also be kmployed as a support.

% It is also highly desirable that the analyte

be easilfi fixed to the solid support. The capability
to easilir fix the analyte to a transparent substrate

would permit rapid testing of numerous samples by
the detektion techniques described herein.

5/ Chemically-labeled probes wm 
Cc’ .innen:io% are then brought into contact with the

fixed si gle-stranded analytes under hybridizing

6L,’ conditiops. "The probe acco;ééng—to—the‘prEsent
Q// aEa¥eatie% is characterized by having covalently

attachedgto it a chemical label which consists of a

signallihg moiety capable of generating a solubleK

.ru
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signal.:jDesirably, the polynucleotide or oligonucleo-

tide pro%e provides sufficient number of nucleotides
in its spquence, e.g., at least about 25, to allow
stable hfibridization with the complementary nucleo-

tides of?‘ the analyte. The hybridization of the probe

to the sgngle-stranded analyte with the resulting
formatioh of a double-stranded or duplex hybrid is
then dethctable by means of the signalling moiety of
the chemfical label which is attached to the probe

portion pf the resulting hybrid. Generation of the
soluble %ignal provides simple and rapid visual
detectioh of the presence of the analyte and also
providesia quantifiable report of the relative amount

of analyie present, as measured by a spectrophoto-
meter orithe like.

i The method of the present invention involv-

ing the holorimetric or photometric determination of
the hybrfidized probes employs as the signalling moiety
reagentsgwhich are capable of generating a soluble

signal, %.g., a color change in a substrate in solu-
tion. Pteferable components of the signalling moiety

include hnzymes, chelating agents and co-enzymes,
which an? able to generate colored or fluorescent
soluble %ignals. Specifically, certain chromogens
upon cofitact with certain enzymes are utilizable in
the metfiod of the present invention. The following
Table Iilists exemplary components for the signalling

moiety if the present invention. Each chromogen
listed is reactive with the corresponding enzyme to
produceéa soluble signal which reports the presence
of the éhemically—labeled probe analyte hybrid. The
supersciipt notation (*) indicates that the chromogen
fluoresées, rather than produces a color change;
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acid phosphatase

peroxidase

i glucose—oxidase

-12,

T A B L E I

alkaline phosphatase

i B-D-galactosidase

CHOMOGEN

*4—Methylumbelliferyl
phosphate

*bis (4—Methylumbelli—
feryl phosphate

3-0-methylfluorescein.
*Flavone-3-diphosphate

triammonium salt

p-nitrophenyl phosphate
2Na.

*Tyramine hydro-
chloride

='=3- (p-1_1Y<1¥0xYP1_1enY1 >
Pr0plOnlC acid

*p-Hydroxyphenethyl
alcohol

2,2*-Azino—Di-3-
Ethylbenzthiazoline
sulfonic acid

(ABTS)
ortho-phenylenedia-

mine 2HCl
O—dianisidine

*5-aminosalicylic acid
p-cresol
3,3'-dimethyloxy-

benzidine

3-methyl-2—benzo-
thiazoline hydra-zone

tetramethyl benzidine

0-nitrophenyl fi-D-
galactopyranoside

4-methylumbelliferyl-
E-D-galactoside

ABTS

As another aspect of the present invention,

the si%nalling moiety may be attached to the probe
throughgthe formation of a bridging entity or

complefi. Likely candidates for such a bridging

entitybwould include a biotin—avidin bridge, a
E

biotinsstreptavidin bridge, or a sugar-lectin bridge.

A/L/A
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_ Once the fixed probe-analyte hybrid is

formed,§the method may further involve washing to
separate any non-hybridized probes from the area of

the support. The signalling moiety may also be
attached to the probe through the bridging moiety
after the washing step to preserve the materials

employed. Thereafter, another washing step may be
employei to separate free signalling moieties from

those aétached to the probe through the bridging
mo1ety.§. éfibihafiaqahw/pamw;Lk)

Q] ; Broadly,L ‘ ' ‘

4;/ p£evidei%ybridization techniques which provide the
same benhfits as enzyme linked immunosorbent assay

techniquhs, i.e, the qualitative and quantitative

determin%tion of hybrid formation through a soluble
signal. Evarious techniques, depending upon the
chemicalflabel and signalling moiety of the probe,

may be ehployed to detect the formation of the probeéb

analyte hybrid. It is preferred, however, is-the
pIaCIiL£%s4aE—this*invention*_to employ spectrophoto-

metric techniques and/or colorimetric techniques for

the deteimination of the hybrid. These techniques
permit nét only a prompt visual manifestation of the

hi

soluble éignal generated by the signalling moiety

on the d@uble—stranded hybrid, but also permit the

quantitative determination thereof, i.e., by the
enzymatié generation of a soluble signal that can be

quantitatively measured.
i Yet another aspect of the method of the

present invention involves generating the soluble
signal fiom the probe-analyte hybrid in a device

capable of transmitting light therethrough for the
detection of the signal by spectrophotometric tech-

niques. %Examples of devices useful in the spectro-
photometric analysis of the signal include conven-

tional apparatus employed in diagnostic laboratories,

i.e., plastic or glass wells, tubes, cuvettes or

/‘>/
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arrangements of wells, tubes or cuvettes. It may
also be desirable for both the solid support to which

the aéalyte is fixed and the device to be composed
of the same material, or for the device to function

as the support in addition to facilitating spectro-
photometric detection.

: A further aspect of the present invention
provides products useful in the disclosed method for
detecéion of a polynucleotide sequence. Among these
produdts is a device containing a portion for retain-
ing agfluid. Such portion contains an immobilized
polynqcleotide sequence hybridized to a polynucleotide

or olifionucleotide probe. The probe, as described
above,Ehas covalently attached thereto a chemical
label fincluding a signalling moiety capable of gener-

ating % soluble signal. Also part of the device is
a soluble signal, preferably a colored or fluorescent

product, generatable by means of the signalling
moietyg The portion of the device for containing
the flpid is desirably a well, a tube, or a cuvette.

A related product of the invention is an apparatus
comprising a plurality of such devices for containing

a fluié, in which at least one such device contains
the ab%Ve—described immobilized polynucleotide

sequen%e, polynucleotide or oligonucleotide probe,
signalling moiety, and soluble signal. Additionally

the present invention provides for the novel product

of a n%n—porous solid support to which a polynucleo-
tide is directly fixed in hybridizable form. Such a

fixed éequence may be hybridized to another poly-
nucleoiide sequence having covalently attached thereto

a chemical label including a signalling moiety capable
of gen%rating a soluble signal. As indicated above,
the support is preferably transparent or translucent.
such pioducts could be advantageously employed in
aiagnogétic kits and the like. p
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E other aspects and advantages of the present

invention will be readily apparent upon consideration
of thelfollowing detailed description of the preferred

embodifients thereof.' K /»
pg, g’ in DETAILED DESCRIPTION

J The following examples are illustrative of

preferfied embodiments of the method of the present
invent%on. Specifically referred to therein are
methodfilfor fixing the analyte to a non—porous solid

Supporti as well as illustrations of the use of soluble
signalséin polynucleotide probes as discussed above.

.7‘. r E‘

E C EXAMPLE 1
2 . . évtx

41/ ; 5 For purposes of the present 1nvent1on,ken~

analytefiis immobilized on a solid support, prefer-
ably a non-porous translucent or transparent support.
To effeét easy fixing of a denatured single-stranded

6L/ DNA seqéence to a glass support,~§§:exemplary "fixing"
procedure may involve pretreating the glass by heat-
ing or qoiling for a sufficient period of time in

the pre%ence of dilute aqueous nitric acid. Approxi-
mately fiorty-five minutes in 5% dilute acid should

be adeqiate to leach boron residues from a borosili-
cate gléss surface. The treated glass is then washed
or rinsed, preferably with distilled water, and dried
at a teflperature of about 115°C, for about 24 hours.
A 10 peficent solution of gamma-eminopropyltriethoxy—
silane, hhich may be prepared by dissolving the aboveé)
identified silane in distilled water followed by

additiom of 6N hydrochloric acid to a pH of about

3.45, will then be applied to the glass surface.

The glash surface is then incubated in Contact with

the abovt-identified silane solution for about 2-3

hours atya temperature of about 45°C. The glass
surface he then washed with an equal volume of water
and drieh overnight at a temperature of about 100°C.
The resufiting treated glass surface_will now have

A  /7
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availaéle alkylamine thereon suitable for immobilizing
or fixing any negatively charged polyelectrolytes

applied thereto. [See Weetal, H. H. and Filbert,ru

A. M-,{”Porous Glass for Affinity Chromatography
Applications", Methods in Enzymology, Vol. XXXIV,
Affinifiy Technigues Enzyme Purification: Part B.

7 pp. 5§%72, W. B. Jakoby and M. Wilchek, eds.]
“E Such treated glass could then be employed

in thejpractiee—e£ the method of the invention. For

4C// exampl%, glass plates provided with an array of
depressfions or wells would have samples of the various
denaturpd analytes deposited therein, the singlqfi

strands? analytes being fixed to the surfaces of the
wells. iThereupon, polynucleotide probes provided
with a phemical label may be deposited in each of

the wells for hybridization to any complementary
single—%tranded analyte therein. After washing to
remove iny non-hybridize probe, the presence of any

£22’ hybrid probe—analyte iskdetectable;EEégréiag—to_ther

&L me1hod—%é-the-present-invention: one detection tech-
nique a% described herein involves the addition of
an enzyfie-linked antibody or other suitable bridging

entity df the label for attachment to the probe.
Subsequfintly a suitable substrate is added to elicit

the solu%le signal, e.g., a color change or chemical
reactioj, which is then measured colorimetrically or

-y.\

 

photometkically.

F E A glass surface treated as described in
Example d can be employed in the method of the

present invention, wherein glucosylated DNA is

employedéas the labelled probe, and the signalling

moiety C%mprises the combination of acid phosphatase
and its substrate paranitrophenylphosphate.

? In this procedure, glucosylated bacterio-
%DNA, isolated from E.coli CR6$ cultures Ivphage T4

VI
tL
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infects? with phage T4 AM82 [4%§6%J] and purified to
be freeéof chromosomal DNA, or non-glucosylated,

highly'%urified calf thymus DNA is delivered in
l00pl portions to treated glass tubes in triplicate

set. Aiter 13:30 minutes at room temperature, the
solution is removed and the tubes rinsed generously
with 93$-Mg“ buffer [l0OmM Na—K—P0 , pH 6.5, 150mM

Naci and: lOmM Mgclz].
E One set of tubes is checked for the

presence of DNA by staining with ethidium bromide

[l0Opl 1 mg/ml solution, 30 minutes in the dark, at
room tefiperature}. The staining solution is removed

and thegtubes rinsed and checked by UV light. Both
glucosyhated labelled and unlabelled DNA "probe"

bound t% the activated glass surface by the observed
red fluorescence characteristic of ethidium bromide.

: To another set of tubes is delivered

fluorescirein-labelled ConA [lOO}Jl of 0.1 mg/ml in
PBS-Mg++fbuffer]. The Concanavalin A [ConA] is
obtainediand solubilized in 2.0M Nacl at a concentra-
tion of E0 mg/ml, and fluorescein-labelled by reacting
ConA with fluorescein isothiocyanate at an FITC to

protein %olar ratio of 3 to 1 in 0.1M sodium borate
solutiongat a pH of 9.2 and at a temperature of 37°C

for 60 minutes. Any unreacted FITC is removed by

gel filtration on Sephadex G—50. After 60 minutes

at room temperature, the solution is removed and the
tubes rinsed and checked under UV light. ConA bound

only to élucosylated DNA in tubes containing T4 DNA.
E To the third set of tubes is delivered

ioopi ofiguniabeied ConA in PBS-Mg++ buffer. After
60 minutes at room temperature, the tubes are rinsed
free of $onA with 0.2M Imidazole buffer pH 6.5.

? Acid phosphatase is then added [0.005 units

in loouliat 0.2 percent phosphatase-free BSA] and
the tubes are incubated at room temperature for 30
minutes.i After rinsing with 0.15M Nadl to remove

/7
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any unbfiund nz e, O.lmM paranitrophenylphosphate
in g.2Eg§§ig§§§§: at pH 5.5 is added and incubations

fasbainefi for 60 minutes at 37°C.
tion is terminated by adding 1.0 ml of 0.5 percent

The enzyme reac-

sodium bgcarbonate and absorbance is determined at
A300‘

The resulting observed test results indi-

cate that acid phosphatase, one component of the
signallihg moiety gives a positive visible color
reaction; upon reaction with its chromogen, only in

tubes cohtaifldng "probe" T4 DNA and bridging moiety,
ConA, butkfias-washed off from the tubes which
contained-only ConA or ConA and calf thymus DNA.

EXAMPLE 3

7 p In an example of the method of the present

invention, phage lambda DNA was employed as the
analyte,§glucosylated DNA as the labelled probe,
ConA as the bridging entity and alkaline phosphatase
with paranitrophenylphosphate as the signalling
moiety. §Bacteriophage lambda, obtained by heat

induction of E.coli stain W335O lysogenic for ACl857
phage, was employed for the preparation of phage
lambda D$A.
lambda DNA, was immobilized on an activated glassV

In these tests, the analyte, phage

surface according to the following procedure. After

rinsing nith buffer, glass tubes were coated with
l0Opl ofécoating solution [50 percent formamide, 5X
SSC, looég salmon sperm DNA 0.2 percent polyvinyl

pyrrolid%ne, 0.1 percent Triton X-100, 0.2 percent
BSA and 9.05 percent SDS] at 42°C for 90—120 minutes.

The coating solution was removed and thé?surface was
covered _ith 100pl of coating solution containing

phage lambda DNA.
9 Phage lamba DNA employed as the probe is

nick translated with maltose—triose dUTP to introduce

glucosylgresidues into the DNA. The glucosylated

15¢}

/'\
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minutes %nd rapidly cooled in ice bath immediately
before u%e- The tubes were then incubated with probe
at 42°C Ker 24 hours. The solution was removed and

tubes wefie rinsed with PBS-Mg++ buffer. As described

above infexample 2, ConA is added to the tubes in
PBS-Mg++§buffer. After 60 minutes at room temperature
the tube% are rinsed with 0.2M Imidazole buffer.

E Also as described in Example 2, the signal-

ling moibty components, acid phosphatase and paranitro-
phenyl p osphate, are sequentially introduced into

the tubes, to generate the detectable soluble signal.

In thes%@tests, the glucosyl moiety of the DNA probe
is one bfiidging moiety of the chemical label, and

reacts w%th and is strongly attracted to the second
bridging moiety, ConA. The results indicated that

acid ph%sphatase was not washed off from the tubes
which cdntained glucosylated probe, whereas tubes
containnng non-labelled probe did not show any enzyme

activitfi.
/N‘
C.{ 5 EXAMPLE 4

0 L:
I Q As in the above example employing a gluco-

sylated%DNA as the labelled probe, wherein the
glucosyfi moiety serves as part of the che ical label,C1,/ comparable results may also be achievedXiE3%he‘pras-

4/, Iice_o£%this—iavea%i9n-employing a biotin-labeled
DNA proie. When biotin is employed as a bridging

moiety of the chemical label of the DNA probe, the

presencé of the biotin-labeled DNA probe would be

elicited or detected by means of an avidin or strept-
avidin—linked enzyme, since avidin is strongly reac-
tive with or strongly bonds to biotin-

f For example, a biotin-labeled DNA probe

would r%adily be detected by an enzyme complex of
the chaiacter avidinbeetia-alkaline phosphatase. I
More specifically, the presence of the biotin-labeled

5L] BNA—probeswould_readily-be—deteeeed—hy+contacting.

ix:
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DNA probe would readily be detected by contacting
the hybrid containing the biotin-labeled probe with‘
the enzyme complex avidin-biotin-alkaline phosphatase,
and biinging the resulting probe and avidin-biotinefi
alkaline phosphatase complex into contact with a suit-
able éubstrate which, upon contact with the enzyme,

wouldgproduge a soluble signal that would be readily
42/, noticéd orkcapable of being determined, both qualita-

tively and quantitatively, by photometric and/or
colorfimetric means. If desired, instead of an avidin-

biotinfenzyme complex, there could be used an antibody
to bio%in for attachment to the biotin moiety of the
biotintlabeled DNA probe, followed by a complex com-
prising anti-antibody—enzyme in the manner described

above{
W . ;

‘K EXAMPLE 5

41/’ f1 E The advantages of—the~practices of this
invention are also obtainable when the probe is
immobilized on a non-porous plastic surface. When a
plastii surface is employed, it is sometimes desir—

able to increase the effectiveness or uniformity of
the fiiation by pretreating the plastic surface.

i Because polystyrene from various batches

or souices exhibits different binding capacities,
the ad%erence or fixing of DNA to a polystyrene sur-
face is improved by treating the surface with an

amino-%ubstituted hydrophobic polymer or material.
Previois experiments demonstrated that addition of

duodecidiamine (DDA) to polystyrene resulted in an
uniforfi binding coefficient of polystyrene plates of
different batches. Another technique for improving
the fi§ing or uniformity of the plastic surface for

fixing ?NA involves treatment of the surface with
polylyéine (PPL).

, E In tests involving the fixing of DNA to a
plastiq_surface, biotinylated DNA (b-DNA) wasI

227-
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ffij denatgred and aliquoted into Dynatech, Immulon II“
Q/, A_ 4 wells. Samples were allowed to dry onto

the plastic surface at 37°C. The amount of bound

b-DNA%was determined by sequential addition of goat
anti-biotin antibody and rabbit anti-goat antibody
compléxed to the signalling moiety, alkaline phos-
phata%e, followed by development with p-nitrophenyl

phospfiate in diethanolamine buffer, pH 9.6. Enzymatic
activflty was monitored at 405 nm utilizing the auto-

matic fiynatech Micro ELISA Scanner. This procedure
enablep quantitation of the amount of bound DNA and

therefpre the degree of biotinylation. To increase
the sehsitivity of detection, a fluorogenic substrate

such as 4—methylumbelliferyl—phosphate, or its
analogtes, with companion enzymes, may be used.

V In a further example of the method, dena-

tured adenovirus 2 DNA, the analyte, was bound to

polystyrene plates as described above. After blocking
'3 with Denhardt's formamide blocking buffer, several

biotiniiated probes,Lg-adeno-2-DNA and lambda DNA
4>' were hybridized to the immobilized DNA. To one set

of immdbilized DNA, no probe was added. The extent

of hybiidization was determined by means of 9% the
52/ antibody-enzyme reaction as described above. It was

observ d that only the homologous adeno—2 probe

hybridized. This technique demonstrated that in
vitro fiybridization under these conditions is specific

and ca% be monitored quantitatively by the method of
the présent invention.

E Other methods for enabling fixation of singlet;
strandéd analyte to a solid support for use in the

methodiof the present invention include the following»

 
S\ .W{Lit . i . EXAMPLE 6

If‘
2 In further tests, radioactively-labeled

? - . . .‘ 3 -
’ ga; DNA was prepared by nick translation with [ H]dATP.

g The laflelled, non-biotinylated denatured DNA-[2000 ng

A

./4 3’
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to 5 ig] was applied to DDA-coated polystyrene
plates. The test samples or plates were not allowed

to dry. After incubation at 37°C for periods of 30
minutes, 1 hour, 2 hours, 3 hours, 4 hours, and
18 hoirs, samples were counted. Binding was maximal
afteritwo hours of incubation, however, 50 percent

of th% originally applied DNA bound regardless of
the céncentration, thereby indicating that there is
an equfilibrium between bound and unbound DNA.

i In other tests, polystyrene microfilter
wells here nitrated using the procedure of Filipsson

and I-Io:grn.by, siochem. J. gg, 215 (1970). The poly-‘ e_......____.. .__.

styrenh wells were immersed for 20 minutes in a

‘ mixtur% of concentrated nitric and sulfuric acid [41
7 percent, V/V] cooled to 0°C. The wells were then

washedfithoroughly with water and subsequently heated

to 70°¢ in a 6 percent solution of sodium dithionate

in 2M potassium hydroxide. After 4 hours, the wells
were washed thoroughly with 0.5M hydrochloric acid

and distilled water.
§ To produce 6-aminohexane linked polysty-

rene, %-amino-caproic acid-N-hydroxysuccinimide
ester-hydrobromide [5 mg thereof dissolved in 0.2M
dimethylformamide prepared by reacting 6—aminocaproic

acid-hydrobromide with N-hydroxysuccinimide and

dicycl%hexyl carbodiimide in dimethylformamide and
&L/ ‘g’ recrystallized from isopropy flcohol} was added to

0.1M sedium borate [0.4ml]. Amino-derivitized poly-

styren% microfilter wells filled with this solution
were allowed to react at room temperature for 4 hours

and then washed thoroughly with distilled water.

The re%ulting treated wells absorbed H—labeled DNA
from agueous solution at pH less than 9.5.

E - An improved capability for fixing or immo-
M bilization of DNA to non-porous siliceous solid sup-

ports,§such as glass and plastic, is also provided
by treatment with a coating of an epoxy resin. For

i.

24/
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exampla, treatment of glass or polystyrene surfaces
. E . .

with commercially available epoxy glues, such as a

solutioh of epoxy glue in ethanol [1 percent w/V]
this purpose.serves These epoxy solutions are

appliedgto the surfaces or wells, and the solvent,
ethanol:

37°C, thereby providing a polyamine polymeric coating

evaporated thereupon at a temperature of

These surfaces were found

to absorb 3H-labeled DNA from aqueous solution at pH
less than 9.5.

on the treated surface.

EXAMPLE 7

E Yet another example of the method of the

presentginvention, including fixing the polynucleotide
analyteésequence directly to a non-porous solid sup-
port, such as a conventional microtiter well, may be

performed according to the procedures outlined below.

E Conventional microtiter well plates can
be pre-iinsed with 1M ammonium acetate (NH40Ac),
in an amount of 200pls/well. Analyte DNA would be

dilutedito lQ¢200ng/Soul in water or 10mm Tris—HCl

at pH 7l5 andfllmm EDTA(TE). After boiling for
5 minutes and quick cooling in ice water, an equal

NH 0Ac would be added and 50ul of analyte4

DNA is added per well, giving ?;lOOnq of analyte DNA
After open plate incubation for 2 hours

volume if 2M

per well.

at 37°C% the wells can be sealed and plates stored
at 4°C.:

at 37°C£until the wells are dry, at which point the
plates den be sealed, and stored at 4°C for up to

one-twogmonths. Single—stranded analyte DNA is now
fixed ti the wells-x

i

fix theganalyte DNA to the well is to add Soul of DNAf A -

in TE td wells at a concentration of lgggoong/50ul.
After adding 25ul at O.9N NaOH and mixing, the plates
can be incubated for 10 minutes at room temperature.

Alternatively, open plates can be incubated

An alternative method to denature and then

-J
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After adding 25u1 of 4M NH4OAc, the open plate may
be incubated at 37°C for 4 hours or until dry and

the plates sealed and stored at 4°C until ready to
use. é

% To prepare the plates for hybridization,
the wells would be rinsed twice with 0.3m Nacl, 0.03m

sodiumgcitrate (2X SSC) (200ul/well) buffer regardless
of wheéher the plate was dried or not. Preferably,
the Wegls can be rinsed once with 2X SSC/1% Triton
X-100 after the two 2X SSC rinses. Plates should be
blotted on absorbent paper before beginning eachrinse.‘

; To hybridize the fixed analyte with a probe,
the fohlowing protocol would be followed. A nick

transljged probe would be heat denatured and addedto a hy ridization solution containing 30% formamide

(deionjiézed), 2X__;4X SSPE (ZOX SSPE = 3.6 M NaCl, 0.2M
NaPO4,‘?H 7.4, 0.02M EDTA) depending on the GC con-
tent og probe, 0.1% SDS, and 5.0% dextran sulfate
to givé a final concentration of 0.2-1.0 ug probe/ml.
An alternative hybridization solution contains 30%

formamgde (deionized), 2%;4X SSPE, 1.0% Triton X-100,
and 5.q% dextran sulfate and O.g;1.0 ug probe/ml.

l00ul df the selected hybridization mixture is added
to eacfi well. After sealing the plates, they are

incubaéed at 37°C for a desired time.

i The hybridization solution is poured out,
or colfiected by aspiration for reuse if desired.

The plites are rinsed twice with 2X SSC and 0.1% SDS
or 2X ssc and 0.1% Triton X-100 according to whether

the fi%st or second hybridization solution identi-
fied anove was employed. At this point two to four
stringency rinses of SSC and detergent are preferably
perforned by heating the buffer to the desired temper-

ature ind adding it hot to the wells. Formamide and
low sst or SSPE can be used_at 33;40°C to achieve
the desired stringency. Following stringency washes,

L»v

E

\i\'-.5
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wells %re rinsed twice with lX SSC or 1X SSC and 0.1%
Triton R-100, and the plates are now ready for

detection. M
: Detection of the fixed hybridized analyte£>

probe aficording to the invention may employ the proce-dure fo commercially available ELISA assays using

the sengitive DETEK® 1-alkaline phosphatase or DETEK®

l—horse%adish peroxidase assays (Enzo Biochem, Inc.).
Beginning at the blocking procedure, the standard

method is employed except that after blocking, no
rinsinggstep is used. Complex diluted in 1X complex

dilution buffer is thereafter added as taught in
these commercially available assays.

E As will be apparent to those skilled in

the art;

many alterations, modifications and substitutions5

in the light of the foregoing disclosure,

are pos%ible in the practice of this invention,
withoutideparting from the spirit or scope thereof.

Consequently, only such limitations as appear in the

appended claims should be placed upon the scope of
the invention.I

IiI.I
/( i

/7 E: E"
u. "x_l 
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WHAT ISQCLAIMED IS: 

 
 

 

 
  

 

 
 

 

E 1. A method for detecting a polynuc

tide seéuence which comprises::

lfik4A%wmJ5oTjfixiRg said polynuclto
aLso;id support in hyhrid e form;

ide sequence

forming entity comprising said
V
E

}\‘polynucleotide se nce hybridized to a polynucleo—E

tide Orgoligon eotide probe, said probe having
covalently tached thereto a chemical label com-
prisin signalling moiety capable of generating a

 

 

Ff
Fx

eisignal; and
detecting said polynucleotide sequence

H/by means of the generation of a soluble signal.

Q . i 2. The method according todglaim 1,
4/ L ’ ‘ said detecting step comprises
 

spectroéhotometric techniques.I

 
 

3. The method according to Clai

t said sol ignal is selezted
ing of a colored product-or aIt   

  s

1-’””:::7 . E 4. The method according to glaim 1,
e;%:»” fiéhasaetérized-in—that said signalling moiety is

selected from the group consisting of an enzyme, a
chelating agent and a co-enzyme.
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‘M I
5 The method according to /¢1aim 3,

from the group consisting of glass, plastic, poly-
styrenei, polyethylene, dextran and polypropylene.

 
   

 

é

a The method accordingiezif-}Z1aim 1,
d/ said polynucleotide sequence

is diregctly fixed to said solid support.

E» Ea
The method according to /Claim ,

&/ said polynucleotide sequence
is fixefki to said solid support in single stranded
form.

6 ' The method according to /Oflaim 1,
a_/ said signalling moiety is

attached to said polynucleotide or oligonucleotide

probe through the formation of a complex.

%
>“

E
E

K

I‘ lThe method according to ‘glflaimfi,
4/ L said complex is selected from

the groiip consisting of biotin and avidin, biotin
and streptavidin, and a. sugar and a lectin.

1170
> .125. The method according to flflaim 1,

4/ said forming step further com—-
prises jeaashing to remove said polynucleotide or oligo—

nucleotide probes that do not form said entity.

  
 

zrs

14.. The method in a_ with

f Claim 13, characteriz ‘n thatisaid forming step
P}, es attaching said signalling moiety

/ épolynucleotide or oligonucleotide probe
77

:”‘K’/
E} I/’

i /’

:"*5/3,/X M 2%‘;U" ' (J
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throughgthe formation of a complex forme after said
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. 2

washingf
E

15. The math in accordance with Claim 14,

characterized in t said forming step further com-

i;£K The method according to/Claim l,
whereingsaid detecting step further comprises gener-

ating siid soluble signal in a device capable of
transmifiting light therethrough for the detection of

said sofiuble signal by spectrophotometric techniques.

é/
[£E . The methodLL '_£1aim E,Lé£g¥§g£erisedsin_that said device is’ s

selected from the group consisting of a well, a tube,

a cuvetfie and an apparatus which comprises a
pluralifiy of said wells, tubes or cuvettes.I

I
18. The method according to

from the grou isting of a colored product and ar

gent product.
?, '4
Mb, . . . Vl-

. iggh The method according to gflain1};z
A3haractérized—in—that said solid support and saidi

device are composed of the same materials.
,.....,

  
 

 

i . . .
E 20. A device which com ises:

means for conta' ing a fluid

comprising:

i (i) an obi ized polynucleotide
E sequence h r ized to a polynucleotide
E or olig ucleotide probe, said probe

$ havi g covalently attached thereto a

3}
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chemical label comprising a signalling
a soluble

signal, and

(ii) a soluble signa generated by

means of said signalling oiety.

i 21. The device accordi g to Claim 20,
a fluid is selected

ell, a tube, and a

.E . . .
wherein said means for containin

from the group consisting of a$

cuvetta.

22. The device

whereid~said soluble signa

rding to Claim 21,
ected from the

group donsisting of a color d or fluorescent product.

23. An apparat 5 comprising: 7

a plurali y of means for containing a
/

wherein at least/one of said means comprises:£1uid,§

i (i) an immobilized polynucleotide
f sequence hybrddized to a polynucleotide
E or oligonucleotide probe, said probe having
} covalently attached thereto a chemical label

i comprisingya signalling moiety capable of
% forming a/soluble signal, and
{ (ii)/ a soluble signal generated by

i‘ means 0?/said signalling moiety.L

E 24. A non-porous solid supp having

directly fixed thereto a polynucleo ide sequence in
hybridfizable form. //' '

  
 

according to Claim 24,
25. The su r

' ‘ 553% polynucleotide sequence

able of generating a soluble signal.
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% MTHODS AND STRUCTURES EMPLOYING
qHMICALLY—LABELED POLYNUCLEOTIDE PROB

 ABSTRACT OF THE DISCLOSURE

I Polynucleotide sequences in a sample of

biological or nonbiological material are detected
by a méthod involving fixing of the sequences on a

solid %upport and forming an entity between the fixed
sequenées and chemically—labe1ed polynucleotide or

oligonficleotide probes having a sequence complemetary
to thegfixed sequence for determining the identifica-

tion afid/dr presence of the target polynucleotide
sequen%es. The chemical label covalently or non-
covalefitly attached to the probe comprises a signal-
ling miiety capable of generating a soluble signal

detect%ble by spectrophotometric assay techniques.
i
‘.
r
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DECLARATION AND POWER OF ATTORNEY
FOR PATENT APPLICATION

A b l E '
S a e owgnamed inventor, I hereby declare that:

My residende, post office address and citizenship are as stated
below nextfto my name,

I believe é am the original, first and sole inventor (if on1y one
name is llfited below) or an original, first and jolnt inventor (if
Plural namgs are listed below) of the subject matter which is

Eclaimed an for which a patent is sought on the invention entitled

%‘1

METHODS ANDE. STRUCTURES EMPLOYING CHEMICALLY-LABELED POLYNUCLEOTIDE
the specifi ation of which PRQBES

(check [E] is attached hereto.
one) L

[§] was filed on as
Application Serial No.

ahd was amended on

 
 

ilf applicable) -

I hereby state that I have reviewed and understand the contents of

the above-identified specification, including the claims, as
amended by any amendment referred to above.

I do not knéw and do not believe that the invention was ever
patented oridescribed in any printed publication in any country

before my or our invention thereof or more than one year prior to
this application.V;

I do not knéw and do not believe that the invention was in public
use or on sale in the United States of America more than one year
prior to this application.\

I acknowled%e the duty to disclose information which is material
to the examination of this application in accordance with Title
37, Code ofEFederal Regulations, § l.56(a). '

,I hereby clgim foreign priority benefits under Title'35r United
States Code? § 119 of any foreign application(s) for patent or

, inventor's éertificate listed below and have also identified below
any foreigniapplication for patent or inventor's certificate
having a filing date before that of the application on which
priority isiclaimedz ' ' 'F.I:

1
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Prior Foreign Application(s) priority
Claimed

["1 F}
Number) (Country) (Day7Month7Year 'Filed—) 255 ‘:60

I?

3.

Number) f EC°untrY) zDaY7Month7Year Filed) Yes fio
L
L _

Number) Country) m7 3:55 toI

I hereby c%aim the benefit under Title 35, United States Code,
§ 120 of a y United States application(s) listed below and, inso-

far as thegsubject matter of each of the claims of this applica-
tion is not disclosed in the prior United States application in
the mannertprovided by the first paragraph of Title 35, United
States Cod‘, § 112, I acknowledge the duty to disclose material
information as defined in Title 37, Code of Federal Regulations,
§ 1.56(a) Qhich occurred between the filing date of the prior
applicatiofi and the national or PCT international filing date of
this appliqation:

f
461,469 [ Jan. 27, 1983 Pendin

(Application Serial No.) (Filing Datei (Status) (patented,
pending, abandoned)!

E
iApplicatidn Serial No.) iFi1ing Date) istatus) (patented,

§ pending, abandoned)

§

As a namedginventor, I hereby appoint the following attorneys to
prosecute this application and transact all business in the Patent
and Trademark Office connected therewith. ’

gcharles B. Smith, Esq. - Reg. No. 16,763
iJames F- Hale , Es . — Re . No. 27,794
[Mar E. Bak, Es . - Re . No. 31,215
Bsamuel B. Abrams, Esq. — Reg. No. 30,605

Send Corre pondence to: Mary E. Bak, Es .
Fish & Neave
29th Floor

875 Third Avenue

New York, New York 10022

Direct telephone calls to: Mary E- Bak
5 ' (2I2) '7'1"s'—o600 ‘“‘é'
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I hereby déclare that all statements made herein of my own knowl-
edge are tfiue and that all statements made on information and

belief areibelieved to be true: and further that these statements
were made éith the knowledge that wilful false statements and the
like so made are punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Code and that

such willfél false statements may jeopardize the validity of the
application or any patent issued thereon.

E

t

F
P

L _ .
Full name of first inventor Jannis G_ 5taVrianOEOul0s

InVentor's'signature

V.l

I

T
Residence E515 West 59th Street New York New York 10019

Date

. . .Te-— 

Clt1Z€nSh1% United States of AmericaPost Offic Address
 l

9
IV
lL

Full name of second joint inventor Dollie Kirtikar1‘

Second Inventor's signatureW Dater

Residence i2—72 80th Street, Elmhurst, New York 11373
Citizenshifi Hnjted States Qf emexjga
Post Office Address} 

i . . . 0
Full name ef third joint inventor Kenneth H, JohnstonF

Third. Inventor's signature
5 Date\

Residence E95 Horatio Street, New York, New York 10014
Citizenship Canada

Post Offic% Address

Full name hf fourth joint inventor Barbara E. Thalenfeld

 

 

 

 
Fourth Inventor's signature3 Date

Residence 250 East 39th Street, New York, New York 10016I

Citizenshifi United States of America -
Post office Address ia
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Jannis G. Stavrianopoulos et al.Applicants; :

é Serial No.? : 732,374I

I Filed ‘ : May 9, 1985

For . ‘ METHODS AND STRUCTURES EMLOYING
CHEMICALLY—LABELLED POLYNUCLEOTIDE
PROBES

I E New York, New YorkSeptember 11, 1985E

Hon. Commissioner of Patents
and Trademarks

I Washingtoné D.C. 20231h

‘ Attention:i G. Barnhart
3 Application Branch

PETITION FOR EXTENSION OF TIME

i FOR RESPONDING TO NOTICE TO

! I FILE MISSING PARTS OF APPLICATION

1 Sir: i
3 éursuant to 37 C.F.R. § 1.136, applicants request

3 that time éor responding to the Notice To File Missing Parts
i of Applicaiion dated June 4, 1985 be extended for a period of
; three montfis from July 9, 1985, i.e., two months from the

i filing date of the application, up to and including September 9,

1985. E
Eursuant to 37 C.F.R. § 1.17, applicants have enclosedI

a check ingthe amount of $350.00 to cover the fee for this two
month extension.

éhe Commissioner is hereby authorized to charge

payment ofgany additional filing fees required by this paper
under 37 CiF.R. § 1.16, or credit any overpayment of same, to

l - -\ -‘.r
gasngxgg v333“a - 1 11? 35$-Ga Lh

.:v... .
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E;

Deposit Aficount No. 06-1075. A duplicate copy of this trans-

mittal le%ter is enclosed.

Respectfully submitted,

V17 5% Zgzfié
James F. ggley, Jr. (Reg. No. 27,794) ,
Mary E. Bak (Reg. No. 31,215) '
Attorneys for Applicants
C/O FISH & NEAVE

875 Third Avenue, 29th Floor
New York, New York 10022

1 Tel.: (212) 715-0600

~. .nM__@ 
‘2 1 ENZ.OO86
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UNITED STATES DEPARTMENT as commggcg
Patent and Trademark Office

Address: CDMMiSSlONER or PATENTS AND rn
Washmgm. Due. 20231 ADEMAFIKS

 i

 

 
ATTORNEY DOCKET NO.

ART UNIT PAPER NUMBER
.3. ‘Z: x’

  DATE MAILED:

 
l

his is a communication from tlge examiner in charge of Your aoplicatron.
coivwiissioixlen cs PATENTS AND TRADEMAfip(5

Elll

Ifi his 3Dl-illcation has been examined E] Responsive to communication filed on E] This action is made final.
_ I 3 _._,.A shortened statutory period for response toIthis action is set to expire month(s) days from the date of this letter. j , ?__ ,

Failure to respond within the period for respionse will cause the application to become abandoned 35 U.S C 133F
l

Part I THE FOLLOWING ATTAQHME i (S) ARE PART OF THIS ACTION:
1- E Notice of References Cited by E‘ aminer, PTO-892. 2. 3 Notice re Patent Drawing, PTO~948.
3. E Notice of Art Cited by Appiicantfi PTO—1449 4. Q Notice of informal Patent Application, mm PTO-152
5. El information on How to Effect Dragwing Changes, PTO-1474 6. —
 

Part II SUMMARY OF ACTION

1' K malms I .- are pending in the application.
 

 

 

i

Of the above. claims are withdrawn from consideration.l

L E Claims have been cancelled.

3. "_ Claims l are allowed.l

4. mclairns Z are rejected.
5. : claims are objected to.r

5. claims l are subject to restriction or election requirement."‘ l

7. ‘_fi This application has been filed vigith informal drawings which are acceptable for examination purposes until such time as allowable subject
matter is indicated.

S. fi_ Allowable subject matter having Eaeen indicated, formal drawings are required in response to this Office action.

3. :l The corrected or substitute drawings have been receivedon ' These drawings are :1 acceptable;
El not acceptable fsee exp|anaiIion).

ii
10. D Thea“ proposed drawing correction and/or the D proposed additional or substitute sheetis) of drawings, filed on

has (have) been E approved b the examiner. \: disapproved by the examiner (see explanation).

11. E The proposed drawing correction filed , has been E aPDl0ved. E] disapproved (see explanation)» HOWEVER
the Patent and Trademark Officeno longer makes drawing changes. It is now applicant's I’eSD<>nSlb”itV 10 ensure that the Ul'3WI"€5 3'9
corrected. Corrections MUST bei effected in accordance with the instructions set forth on the attached letter “INFORMATION ON HOW TO
EFFECT DRAWlNG CHANGES” PTO-1474...,_..,.....We,..-.

12. l:] Acknowledgment is made of the blaim for priority under 35 U.S.C. 119. The certified copy has D been received [1 not been received
‘ l

D been filed in parent application, serial no. ; filed on .

13, U since this application appears to‘ be 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. 213.5

14. D Other

,,m,_,3,,, (,g,,,_ —, _ 32, A . _ M EXAMiNER’$ notion
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Serial No. §732374&

Art Unit §127»

i
E
E

Ha)the invention was known or used

jy others in this country, oratented or described in a printed
Eblication in this or a foreign
ountry, before the invention
‘ereof by the applicant for
iatent. _ . "V; ,. /,1 . i

 
 

 
J :

c1aim§'1, 3, 4, 8-10 and 13 are rejected under 35

U.S.C. l02éa) as being anticipated by Falkow et al.
F

Falkofi et al teach a method of detecting poly-

nucleotidefsequences in a test sample, by fixing the
polynucleoiide sequences to a nitrocelulose filter and

incubatingithe filter nigh a chemical labeled probe (See
column 4, iines l2—l8),¢forming hybrids where nucleic

acid seque%ces are homologous. The filter is Hnsed
and assayeé for the presence of a label which will be a
soluble signal when enzymes or fluorescent compounds are
utilized. ;xIIz

Claim? 2 and ll—l9 are rejected under 35 U.S.C. 103

as being u%patentable over Falkow et a1 as applied toI‘

claims 1, B, 4, 8-10 and 13 above, and further in View)

of Kourils%y et al.

Kourifisky et al teach a liquid hybridization assay,
which uti%izes an enzyme labeled~ probe. The probe is
labeled bfi the formation of a complex, for example, by
coupling Jvidin to an enzyme, such a beta—galactosidase,

and by coépling biotin to the probe. The enzyme-avidin
and the p%obe—biotin are mixed and complex thus pro-x

ducing a iabeled probe (See column 4, lines 36-61).
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Serial No 732374 -4-

Art Unit 127

Further, Kburilsky et al teach determining the presence

of hybridsEby_the measurement of the generated soluble

signal by %ptical density (O.D.; readings in a
spectrophotomer. Further, Kourilsky et al teach

measuring the 0.D. in tubes. In the absence of unex-
pected results, it would be obvious to modify the methodr

%

of Falkow %t al by attaching the label to the probe uti-
lizing theécomplexing technique of Kourilsky et al,as€
mutttr at u‘\’|l|1;i|V\3 Kuo-mm w\E\'ko&~S 09 <?‘H"d«:l«uv\3 \EibeLS -3-u 9\uC_|eLC;iC(dS .
Further, it would be obvious to measure the soluble.

signal in a tube with a spectorphotometer as a matter ofF

utilizing fine known detection system for another.
Claims 5-7 are rejected under 35 U.S.C. 103 asK

being unpaéentable over Falkow et al in View of
Gillespie at al or Weetall.f

Falkofi et al are applied as above.

Gille%pie et al teach utilizing a glass filter to
immobilize%RNA in a hybridization assay. Weetall

%

teaches thfi coupling of antigens, such as nucleotidesL

(See columfi‘3, lines 4-48) to siliceous material such as

E D‘1‘>u‘l\E‘Lp8CkEA-V‘€81)\5
glass. In fihe absencefl it would be obvious to select a

E . . . . .

nonporous material, such as glass, to immobilize nucleic
E . .

acids, as %uggested by Gillespie et al or Weetall and

substitute‘%his support into the method of Falkow et al

for the nifirocellulose filter as a matter of substi-x
s

tuting onegsupport which will hind nucleic acids for

another. fit is admitted that the glass supports of both
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Art Unit E 127‘1

Gillespieget al and Weetall are porous; however, these

reference% teach the use of glass to immobilize nucleic
acids is gnown in the art. It is deemed to be obvious

to selectga nonporous support rather than a porous one
F

as a mereématter of experimental design.

<;,Clai@s 20-23 are rejected under 35 U.S.C. l03 as
being unpahentable over Kourilsky et al in View of
Falkow et $1.

The rbferences are applied as above. In the
absence ofgunexpected results, it would be obvious to

place the immobilized polynucleotide sequence hybridized

to a probeiwith a chemical label as taught by Falkow et

al into a kube as taught by Kourilsky et al for
spectrophohetric measurement of the soluble signal

released i% measuring the presence of the hybrid, as a
mere matte% of utilizing the tube as the means for

measuring ihe signal. In regard to claim 23, it would

be obviousgto utilize a plurality of tubes containing
the immobiiized sequence hybridized to the probe, if one

wished to perform a number of assays.
I .

Claims 24-26 are rejected under 35 U.S.C. 103 asI

being unpatentable over Gillespie et al or Weetall in
I

view of Fapkow et al.v

The references are applied as above. In the
E .

absence ofgunexpected results, lt would be obvious to

utilize a hon-porous solid support composed of glass orI

1
xr
11
A
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Serial No.§ 732374 -6-

Art Unit 1 127

other siliéeous materials to immobilize the

polynucleoéide sequences of Falkow et al because
Gillespie %t al or Weetall teach that nucleic acids will
bind to gl%ss. The choice of utilizing nonporous glass

versus por%us glass appears to be a matter of design
choice. E

Any ifiquiry concerning this communication should bedirected to Jayme Huleatt at telephone number
7o3—557—174$.

EV

HULEATT:pc

1/13/88

A Q .4..QcmuzM
JAYME HULEA1T

EXAMINER
ART UNIT 127
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OTHER REF% RENCES (Including Author, Title, Date, Pertinent Pages, Eta}
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(See Marpuual of Patent Examining Procedure, section 707.05 {a).} ‘ I 
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US. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK omc: 

 T1TLE REPORT

 5. CONTINQATION 0FtK

6. REIssu§ OF   
 

r

7. SUBSTFEUTE 0:
E‘R

E B. ASSIGNMENT RECORD DATA
The ssi ment records reveal that the Title appears to be vested in:

 

  
 F.) ]nventor(s)

 C! E(2) As endorsedk

  {:1 £13.) As the record now stands, the patent, when granted, will issue in theg name of the inventor(s).

  [1 5(4.) OtherE

  r1

  
L
E 
   
 

EXAMINED  
 

 
THIS CERTIFECATE

fig DATED/ 4.1‘ -

BRANCH ;CHIEF OF ASSIGNMENT SEARCH BRANCH ‘ -

G. RUSSELE
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IN ma UNITED STATES PATENT AND TRADEMARK omen

A
L

F

Apphcantsfi Jennie G. Stavrzanegmules. er. al.. J?

 
KL

Ser1'aiNo. £732,335 gm Unit; 127

For -ziizzrnans AND snzucruees EMPLOYING CHEMiCALI.Y—LAHELLED
$;0f.'5:'NE:'CLEOTEErE 920355

E.

Hanerable Césmmissiener cf Patents
and Trademagks F E B 1 1988
i‘i’asi1ingion.fD.C, 29231

GROUP 120
Sir:

§{iBSTITUT§ PDWEB OF A Ti'0R§\“E 3'

Enzu Sachem. Inc. a corpnrazéon ef the State of New Ynrk, having its

3 at 323 Hudsen Street, 31521.? Yerk. Efiew York. M1313. the

owner of the Entire right, title and interest in and to the above-identified

princif,-ai ,ia5:—e ni‘ ‘ensineI U‘:

appiication a.z%d the inventien disclosed andfor claimed therein. hereby revokes any
and all pmvere of attorney pi‘EVi0USi}’ granted with respect tn the above—idenLified

application and appoints, as principal atterney. Charles J. Herron (Reg. No. 23,019}.

with full paw.»-‘eér of substitutien and revecazion. to prosecute this appiicaiion, to make
alterations an amendments therein, to receive the patent, to transact all business

in the Palent Lind Trademark Office cnnnected therewith and to file any
International plicazions wnicfx are based the:-een under the provisions of the
Patent Cooper E inn Treaty.

Please ?fidress all conamunicalinns Lo:
Chériesj Hermn, Esq

Cergpnsate Paient Ceunsel

Enaén Biechem, Inga,

32iHud5en StreetNe York. Eew ‘ferric M913 “M

and direct all €%1ep£1ene calls regarding this appliraiion in Charles J. Herron as‘.
teiephnne no. (E212) 'F41«3838, extension 127.

L

 

  
  

  
 

E1130 Biechem. Inc,

  FIRSTCLAK CBR-nyxcflffi—""""”"'*r--—-—--_._..
1 .

berzbycerttfy that re} Cfiffefipandenoeiis being“*’P'"5'*?*=d foday with th u s
513% alas maf! in an e I ‘ Pom’ service asI 1,
€Dmmissian¢F as Pmgée xpc addressed to;

  
Dean L. Engelhn '1: .Date
VP. Research (Eh-32-7 CIP)

  

 
  

D_ 2023 5‘ Tfdcalarks, Wmhinggm

.2
E
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’ %7

% ’ ‘ar
9

 
Applicants 2 j%£m£s G. StaVz'ianopou1os,eta1..
seriamo. .-.?3§2.3.74 zmungz: 12;

Filed : 9, 1955 ) Examiner:

For ;ME‘grHoDs .—‘».ND s?RUcm2Es EMPL€}Y£;\‘G CEEMICALf.Y—I.AB£LLEB

1>t,afi*:’:~xIU=:LE:7r1:>E mags

I

Honarabie Cmxfimissé-01181‘ Paéenis
and T:'ademarl;E's
Washington. 3%; 2323:

5

Sir;
x’
 

i

The above idegltified application was filed more than 2 H2 years ago as aS

Continuation-En-Part of 13.3. Seriai Number 461,469, which was filed onJanuary 21, 1_ 83.

A Notice To File Missing Parts of the application under 37 CFR 1.5361} was
dated June 1985 and applicants responded thereto on September 11,
1935.

5

No further actéivity is seen in our files. Applicants therefore respectfimy
inquire as to ‘aghe status of the captianed appiicatien.

E
Respectfully submitted

Charles J. Herron

Registration No. 28,019

 

 FIRSFC " csarwrcgrg

  
  
 

3 Hoist is wm-spendeuoe is ‘Being
dvpasnaua fodzy v/.21: .e US. pom; Senicc
5”‘ C3353 mail in sin eézwtepe adxiggssgg 3,. as
D I or Paééizts & Trdenaarks, wasmhgum

ééam 
   

Enz«7 CIP
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U.S. DEPARTMENT OF COMMERCE
Patent Office Address Only: COMMISSIONER OF PATENTS

Washington. D.C. 20231F

Huleatt EArt Unit 127 ""1 Pwunm EV
O6/732374 §o5/09/25
Jannis' G. Stavrianopoulos, et a1

Charles J. Heirroli, Esq.
Corporate Patient Counsel
Enzo Biochem,i Inc,

325 Hudson Stftreet
New York, Nevr‘ York 10013

Mailed

‘'1H1ti: L\'J I\:J E00oo

l_ _J ($509 120

Responsive to the proposed communication re the power of attorney filed /’ P*1

The above co munlcation, Sig . - ’ has ngt been

entered for the reason E‘ ecked below:\

1. E’l(report from Lathe Assignment Branch dated _ ”'// ‘VJ _ , indicates that title
appears to be \4€ested in another.V

‘I; (assignee of part interest)
2. :] The signature of ,(co-inventer)

in this applica ion, has been omitted. The paper will be entered upon receipt of confirmation

signed by said E0-inventer.E

3. 3 The person sig!-ling for the assignee has omitted his position, or is not an officer in the company.E

4. j The substituteépower of attorney does not comply with Commissioner's Notice of April 23, 1957,718 O. G. 219; It is being returned herewith.

5. D There is no evig ence in the records that the person appointed in the proposed power of attorney
is registered t practice before the U.S. Patent Office.

6. j The person sigg‘ ing the proposed power of attorney is without any authority of record in this
application, E

7. :} The signature the applicant having part interest in this application has been omitted. R. 33.1

8. :1 The signature Fan the power is a facsimile and therefore not acceptable.
9. ij Other. Y

  
PLEASE FURNISH YOUR ZIP CODE lN ALL CIORRESPONDENCE

Form 1-oLeo2s‘(e-7c-) ' '
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lication ofzl. .Jannis G. Stavrianopoulos, et. al
Serial No. ?;*32,374 Art Unit: 127

Filing Date: 9, 1985 Examiner: J. Huleatt
Title: Method and Structures Employing Chemically-Labelled

Pol cleotide Probes

EIPETITION FOR EXTENSION op‘ TIME
Honorable Conkrmissioner of
Patents and Tfigidemarks
Washington, DF. 20231

Sir:
Applican Ms) requests that the time for taking action in this

case be extend Id pursuant to 37 C.F.R. l.l36(a) for:

[ ) one Enionth ($56.00) (X) three months ($390.00)

( } two months ($170.00) ( ) four months ($610.00)

to JuIy19, 1988 .

The fee sdt in 37 C.F.R. 1.17 for the extension of time is
390.00 . E

l

( ) Fee enclosed.
( X ) Chaiirge fee to Deposit Account No. 05-1 135.L

( X 3 Chaxgvge any additional fee required for this extension 0fI

time to Deposit §Account No. 05-1 135.
Y.

A dupIicat§a copy of this paper is enclosed.

Also enclosed is a:

[X] RESII%OHS€ ( ) Notice OfApp€8l I ) APPG-31 Brief
$11.33‘? C3(B/‘.1?/38 73§'.c’374~ 05‘l135 110 117 390.00C'H 
 

 
 
   

 

. ’ that this eorresrruuaenae -
“mm with the US. men:
firs: cZass_ma‘ in an envelope mggfiggd to.

zone 50! ¥‘alenls .5‘: Tmdemame washigggm.
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"5 ' f5 .’£eszve:2sae‘=-.:.s
‘ED STATES PATFN1‘ AND TR."-.DE.M.Fx_RK FFzc‘5E:§ 7

. S tavrianopoulos , e t . al . 
Serial No.: 732,3E74 Art Unit: 122
Filing Date: May . 1985 Examiner: J. Euleatt

Title: Method and‘; Structures Employing C‘nemica1ly-Labelled

Polynucleoitide ProbesE

Honorable Comnfissioner of
Patents and Tra emarks

Washington. D.C.r 2023 1F:
Sir:

Transmitterii herewith is an amendment in the above—identified1.‘

patent applicatioxfix. _

The fee hasjbcen calculated as shown below:

;3 KEHAIKEHG 7/ iaxcuesr nunazaauzzxnrxxr / psnevzousu

, // run ton. //

 
(X) Charge Deposit Account No. 05-1135 in the anzount of 5 2 ‘:7’ .

{ ) A check ingthe amount of $ is attached.
{X} The Commis Isioner is hereby authorized to charge payment of the

following feejs associated xvifh this communication or credit any
overpaymeni to Deposit Account No. 05-1135: any filing fees

under 37 CF-ER 1.16 for the presentation of extra claims and any
patent application processing fees under 37 CFR 1.17.

A duplicate copy Lt!’ this paper is enclosed.

Date: //Z4?‘/Z
E fielen Tzagoloff

Enzc Biochemy 111°C. ‘Reglsttatlqn NC_)_,__: ;‘32,3lZ

325 Hudson Street
New York, NY _ 1®O13E

Q22)‘ 33 773355 5‘r
  

FIRST
 CLASS CERTIFICATE 

   
  

Kfietebycegfignhaua.
depgsjgd . . “mmimndeucz mbem;
gm c1:!$A:g£3;::‘:3: U5. Pasta: as«mum ya.
n;c,"miam2§'§°m °m'°‘3“ 3‘ 7'a¢=*=?ark.s'Wasnima.,_  

 

. Case 2\’:>.: E32‘? E51?v
 

 

N _ R:gNo.3z3n 
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application at: l E
Jannis§‘G. Stavrianopoulos, et. al..

Serial No.: 7323274 Art Unit: 127

Filed: May 9, 198§> Examiner: J. Huleatt

For: Methods a ‘d Structures Employing Chemically-Labelled
Polynucleo ide Probes

July 15, 1988
E New York, New Yorki
L.

Commissioner of Patents

and Trademarks E
Washington, D.C. 20231i

in PN NDE 7F1.1ll

Dear Sir:
Il

Please enter this response to the Office Action of January 19, 1988,

including the fO“OVilil'1Q amendments:

Amend Th cit"; ation As Follows:P  ni

Page , Eine 25, depete "or moiety."

Page 3, lifideiete "thymidine" and insert — - thymine - -.l

Page 3, line 29, de

/,
Page 5, line19, cleifiete "sequencially" and insert - - sequentially - -.
/

Page 7, line 5, delete "expensive" and insert - - expenses - -.

E

. E

Page 9, line 16, clei[

lete "cytidine" and insert - - cytosine - -. 

ete "present",

. P323174 05-1135. 13.0 103 24.004324.[)3
5 ;:23o certs;

Enz-7 CIP
. :«; -1 -
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Page 9, line 0, d;elete "accordance with the practice of."

l
li.Page 1 ,3, delete after "is" and insert - - , - - after "present,"

Page 10, ines 6 and 7, delete "In accordance with the practice of thisi

invention, analytes;3" and insert — — Analytes - -.
/

Page 10, lines 17 pnd 18, delete ''In the practices of this invention, it" and
insert-- It--., 9 /.

/

Page 10, lines 31 and 32, deiete "according to the invention."

/
Page 10, lines 34‘

T17”W“W”1’
nd 35, delete "according to the present invention."

W,-...-_Page 13, lines 11 nd 12, delete "the practices of this invention provide" and

insert — — the inven lion provides - -.,4

Page 13, fies 19 {and 20 delete "in the practices of this invention,".
E

Page 15, line 13, delete "on" and insert - - an - -.

Page 15,/lhte 17, cglelete "on" and insert - - an - -.

Page 16, fine 9, delete "the practice of".
/ l

Page 16, lines 19 tand 20, deiete "according to the method of the present

tnvention"/
Page 16, line 19, itisert - - then - — before "detectable" and insert

- - --- - - after "detectable".2l .
i .r Page 18, lire/2, delete "imidazole" and insert - - imidazole - - .

Enz-7 ClP
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Page 18. line 3. diblete "contained" and insert - - continued - - .

Page 1%? 12, {delete "was" and insert — — is - -.
Page 18, ll/ e 13, slzlelete "contained" and insert - - contain - —.

Page 19, lines 24 and 25, delete "in the practices of this invention" and insert

-_by.._. ‘A:/’

Page 19, line 34, _ er "avldrn" insert - - - - - (dash).//‘

Page 19 line 36, dgelete "DNA probe would readily be detected by

contacting." 1

/'

Page 201 line/,8, after "or" insert - - be - -.
l

Page 20,449 17, dlelete "of the practices".

Page 21, line 2, delete "removeable" and insert - - removable — —.

Page 21, Iifzo, delete "B" and insert - - b - -.
Page 21, ine 23, délete "of", second occurrence.

Page 22/1139 27, inésen a space after "isopropyl."

Cancel The Followilltg Qlaims:

Cancel claims 20-21?, inclusive
-1

Am nd The laim lAs Foll ws:

 /1
Claim 2, line 2, deleite "characterized in that" and insert - - wherein - -.

/ 1

Claim 3, line 2, deleie "characterized in that" and insert - - wherein - -.

[-l

Enz-7 CIP
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Claim 3, me 3 deéete "or" and insert — - and — —.Xl

Claim 4, ll 2, delete "characterized in that" and insert - - wherein - -.

Claim , line 2, déilete "characterized in that" and insert - - wherein - -.

Claim 6, me , deéiete "characterized in that" and insert — - wherein - -.
Claim 7, me 2, deilete "characterized in that" and insert - - wherein - -.

Claim 8%, déilete "characterized in that" and insert - - wherein - —.

Claim 9, my, ddlete "characterized in that" and insert - - wherein - —.
Claim 10, line 2, d[;elete "characterized in that" and insert - - wherein — -.

i’

Claim 11 line 2, delete "characten'zed in that" and insert — — wherein — —.

1/ E‘
il‘t

Claim 12, line 2, d%e|ete "characterized in that" and insert - - wherein - -.K]
i

Claim 13, line 2, dblete "characterized in that" and insert — — wherein - -.,.il

Claim . (Amendiad) The method %di_ng_t_g [in ac_:cordan_ce with] Claim
m. i;.. . .wiwma, aw

g )3,/wh+eh~[charact.]erized in that said] =iei=n=+ii=ig[step]l.qui'ther com rises

attaching said sigiialling moiety to said polynucleotide or oligonucleotide
5 probe [through thei formation of a complex formed] after said washiihg/itl

"/2 it i . _
Claim 1,5.’[Amen$d) The method a_c&g_r_d_ii_ig_jg [in accordance with] Claim

11’-4fiNhl'Qh mharacliéerized in that said]turther [step] comprises separating tree
signalling moieties: from said a a hed i n Ilin moieties [signalling moiety —

probe compiexes]E

 

_ Enz—7 CEP ’
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Claim 17, Hydiéielete "characterized in that" and insert - - wherein - -.I
i

 Claim 18, line 2 lete "characterized in that" and insert - - wherein - -.

Claim 19, line 2 delete "characterized in that" and insert - ~ wherein - -.
i
ll

Claim 25, line 2, delete "characterized in that" and insert - - wherein - -.
E

Claim 26, line 2, déiete "characterized in that" and insert — — wherein - —.

Enter the fgllowingJNew Qlaims:

fl ;2:%. A device for detecting a polynucleotide sequence according to thel. . . . . '
method of Claim 1 WhiC|'l device comprises a solid support, having saidi

polynucleotide sequence fixed thereto in hybridizable form.

{*8

.55 A kit for detfifing a poiynucleotide sequence, which comprises the
device of Claim

i
it

;:in packaged combination with a container of an

oligonucleotide or polynucleotide probe, having covalently attached thereto

a chemicai label ccfimprising a signalling moiety capable of generating aL

soluble signal.
l

VJ8.’ The kit of Clairifififwherein said soluble signal is a colored product or a
fluorescent product;i

,.
l. _

30. A compositionigcomprising a polynucleotide or oligonucleotlde probe,

 

 

 

said probe having rfiiovaiently an d ereto a chemical label comprising a
signalling moiety c%1pabie of g ing a soluble signal and an immobilized

polynucleotide seqilen capab e of being hybridized to said polynucleotide
or oligonucleotid probe.

Enz-7 CIP
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soluble signai isi £7 31. A composition [éaccording to
/4% Selected frcnfigireuprcfinsistiE.

32. The method according to Claim 1 ' part of the solid support is

‘ modified to faci' is xation of said polynucleotide sequence to said solid

of a colored product and a fluorescent
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Remarks ‘

Reconsiderajon of the application in view of the above amendments
l.

and the following remarks is requested.

Claims 20, 2‘:l, 22 and 23 have been cancelled. Claims 2-15, claims
17-19, 25 and have been amended. New claims 27-32 have been

added to furtherldefine applicants’ invention. No new matter has been

introduced. Suppon for new claims may be found throughout the
specification. l

l
Claims 1-19, E2426 and new claims 27-32 are active in the appiicatlon.

The Figiegtigns U:hder 35 U.S.C. 112, Second Paragraph
l;

It is believed that the claims, as amended, are free of the ground of

rejection under 355 U.S.C. 112, second paragraph .

The Rgiegion Ungtter 35 LJ.S.C. 102

Claims 1,3,4,iB-10 and 13 had been rejected under 35 U.S.C. 102 (a) as
l

being anticipated by Falkow _e_t_ at.
L

Claim 1, the cizlaim of broadest scope, is directed to a method for

detecting a poiytéucleotide sequence. The method comprises, in brief,
fixing the sequergice to a support and forming a hybrid with a polynucleotide

probe. The hybrid is detected by means of a  which is

generated by a sjiignalling moiety. The latter is attached covalently to the
probe.

E

Falkow 9; ,describe a hybridization method in which clinical

samples are spotted onto an inert support, such as a nitrocelluiose filter. it

is especially suitable for screening of bacterial colonies for a specific,

Enz-71 CIP ;‘
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polynucleotidegsequence. The cell number may be increased by placing

the support on Ea nutrient medium. in order to allow diffusion of nutrients,
the support has to be porous. The preferred method of labeling as

disclosed is laléeling with radionuclides (column 3, lines 25-27, column 6,
line 6). This would allow for fast screening of many samples, as the

authors point oipt in column 9, lines 1-5: "Ngmerggis samples may be

n h V‘ m filt r and processed simultaneously, greatly

increasing cliniéal efficiency. The technique therefore offers significant
opportunities fcir farge scale epidemiological and surveillance studies".1

l l

(Emphasis added.) I In such a method, the detectable_§ig[ia_l must be

reactants. The (use of labels, other than radionuclides such as enzymes

and fiuorescentcompounds, would also generate an insglgble signal, e.g.,

deposition of cdlored precipitates, according to this method.r

Applicants‘ ethod, in which the polynucleotide signal is detected by

means of a solnible signal, is not addressed to rapid screening of many
colonies on a porous inert support. Applicants‘ method, by utilizing a soiid
support and a spluble signal allows for accurate quantitation of the target
sequence by spiectrophotometric techniques. There is no suggestion or

disclosure in Faikow e_t. al. , of accurately quantitating the target
polynucleotide which is attached to a support (porous or non-porous) by
means of a soluible signal. it is submitted that claim 1 is not anticipated by
Falkow gLa1. dilaims 3,4,8,-10 and 13 are all narrower in scope than claim 1

and are allowatfile for the same reasons given above to distinguish claim 1.
‘r1

i
1

Enz-7 CIP
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Claims 2 argid 11-19 had been rejected under 35 U.S.C. 103 as being

unpatentable déver Falkow e_t. a_l., as applied to claims 1,3,4,8-10 and 13

above, and furtlher in view of Kourilsky at. at. Claims 5-7 had been

reiected under:35 U.S.C. 103 as being unpatentable over Falkow at. at, or
Weetall. Claimfs 20-23 had been rejected under 35 U.S.C. 103 as being
unpatentable oi:/er Kourilsky g. at, in view of Falkow gt. al_. Claims 24-26
had been rejecéed under 35 U.S.C. 103 as being unpatentable over
Gillespie et. at. tar Weetall in view of Falkow gt. at.

l

Kourilsky et.E,_a_i., describe a method of hybridization, in which the
analyte is in soiution. The unhybridized probe and the unbound signalling
moiety have to be removed by cumbersome procedures before detection of

label (see colurrin 4, lines 40-45). In Applicants‘ method, a simpie rinsing

step is all that necessary to remove the free probe and signalling moiety
(see, for exampée, p.13). This is a significant improvement and an

unexpected adviantage over the method of Kourilsky gt. al., both in terms of
efficiency and yielding a more accurate quantitative determination as a
result of dispensing with the involved separation techniques of Kourilsky,

et. at, where nolwspecific loss of reactants is unavoidable.

tn the office action, it is stated that it would be obvious to modify the
method of Falkoiiv e_t. a_|., by attaching the label to the probe utilizing the
complexing techinique of Kourilsky gt. _a_l., and it would be obvious to
measure the solgiible signal in a tube. Applicants submit that such a

conclusion canngpt be drawn. The methods of Falkow g-gal” and Kourilsky
_e_t. gl., are significamly different in fundamental aspects and one skilled in
the art would not? seek to modify them

Enz-7C_lP_h _
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l
i2
i
iIi
ii

as suggested. tit course, hindsight afforded by Applicants’ own teaching isnot permissible ithin the scope of 35 U.S.C. 103.

The Gillespie: gt. 531., patent discloses a method of separating
messenger RN/ilig from other cellular components by passage of samples

through a porous filter (nitrocellulose or glass fibers). This method has

nothing to do with quantitation or detection of signal in hybridization of
polynucleotide sequences.

The Weetall publication describes a procedure for attaching analytes,
which can be nulcleotides, to inorganic carriers, for example, glass, by

means of an intermediate silane coupling agent. This procedure is weli

known in the art {land applicants‘ claims do not encompass this procedure.

As in the case with Gillespie at. al., this publication has nothing to do with

detection of signpl in hybridization assays.l

The examinefr has referred to unexpected results, whereas the

references have 5not provided a basis even for a grima facie case of
E

obviousness of the claimed invention as a whole, for none of the aboveE1

references cited individually or in combination, disclose or suggest the

present inventio .

,._,.,.fi..(Y?_fi,_?..,_a___.:_.-..,___.._...._J,,_._.__._.€..4A.._.j.v.~,yvak
Enz-7 C_lP
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In summary? claims 1-19, 24,25,26 and new claims 27-32 are active in
the application? Claims 20-23 have been cancelled. No new matter has
been added. 5t

i

The Patent End Trademark Office is hereby authorized to charge
Deposit Accourtt No. 05-1135 for any fees required in connection with this
communicationaand to credit any overpayment thereto.r» ill‘

This Resporgtse is accompanied by and includes a request for three
months extensihn of time. The Patent and Trademark Office is hereby

authorized to clfiarge Deposit Account No. 05-1135 for the requisite fee of

$390.00 U.S. Dlynare, as set by 37 CFR 1.17(c).

For all of the; above reasons, Applicants submit that claims 1-

19,24,25,26 and new claims 27-32, are all patentably distinguished from
the cited prior ajfgrt and allowable. A favorable and speedy reconsideration
of their rejectioril is requested. if any of the claims are found not to be in

condition for alléwance for any reason, the Examiner is respectfuily

requested to telpphone the undersigned at (212) 337-3355, extension 26
to identify a time at which a personal interview would be granted.

Respectfully submitted,

/11“5%/W
Helen Tzagoloff

ll.l1
‘rll
l

l]
ll
l.

 

 

Reg. No. 32,317

ENZO BIOCHE 0 , INC.

Ei2e?.v:!rLe(::orI:i it E19501 3 ‘M-—~—---——————~°"‘sS°E"“”°‘“ 
 

  

  
 

I hereby cenify that this contspcndcnce be‘
deposited today with the US. Postal Semitic Eff“:
fimclass mail in an envelope Iddresaed to:

(212) 337-3355i

  

ENZ 7 CIP  i§:?nn offitents 8: Tmdemnrls Washinnon-.
[ _ .

lf gfz/5,/may' Helen‘! Ba
323.1%. 32317

i ‘ '

Enz—7 CIP -11-
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US. DEPARTMENT OF COMMERCE-FA EN AND TRADEMARK OFFICE

TITLE REPORT  

  
PAPER NO. ' / 

 
 A. APPLICATION FILE DATA

  
 

 

 

 

i
5. CGEN TINUATION OF

6. HETSSUE OF

7. SlJB:STlTUTE OF
i‘

TI B. ASSIGNMENT msconn DATA1
E

Tine assignm nt records reveal that the ‘Title appears to be vested in:

w (1.) lnvent0r(s)

(2.) As endorsed
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‘a tame’ we 1 v an
Applicants: j. Sthvrianopoulos. et al.
Serial No.: 732,§3‘/'4

Filed : Mayi9,19s5

FOE I Meth¥d and Structures Employing Chemically-Labelled
Polypucleotide Probesr

Honorable Commissioner of Patents
and Trademarks

Washington. D.(.‘. $202.31

Sir: \.‘riI

mnQnm.rmw¢ , \
i

Enzo Biocliein. im:., a corporation of the State of New York. having its
principal place of éusiness at 345 Hudson Street, New York. New York l00i3.

the owner of the elttire right. title and interest in and to the above-identified
application and th invention disclosed and/or claimed therein hereby

revokes any and all powers of attorney previously granted with respect to
the above-ldentifiegd application and appoints, as principal attorney, Charles

J. llerron (Reg. No. ‘ 8,019) with full power of substitution and revocation, to "

prosecute this app _'cation. to make alterations and amendments therein. to .

receive the patent. to transact all business in the Patent and Trademark

Oilice connected th rewith and to file any InternationalApplications which
are based thereon ;nder the provisions of the Patent Cooperation Treaty.

Enzo Diocliem. Inc. hereby appoints as associate attorneys in the above.
identified applicatik‘ n Helen Tzagololf (Reg.No. 32.317) and Serle l. Mosoil‘
(Reg. No. 25,900) ago whose address is Enzo Biochern, Inc. 345 Hudson
Street, New York. Ntw York, 10014. V

 

Please address all communications to:
Charles J. lierron

M rporate Patent Counsel
*nzo Biochem. inc.

p 45 Hudson Street

ew York. New York 100i-‘l

and direct all telepl one calls regarding this application to Helen Tzagololf at
telephone no. (2l2l3337-3355.

E

 
 

Enzo Biochem. inc.

F ,1

Dean L. Enge _ard_t(Date)

ix V.P_.! Research (Enz_7CIP)

7/«C/rr
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i

3. U5. DEPARTMENT OF COMMERCE

1” Patent Office
iY..  Address Only: COMMl5SlDNER DF PATENTS

Washington, I18. 20231

I’: ‘ -7 Paper No. MHueatt 185 i

U6/732,374 (:25/U9/85
Jannis G. Staivrianopoulos, et al Mailed

is
Mary E. Bak if
Fish & Neave jg}
29th Floor
875 Third Avdhue
New York, NY 10022  

;_ _J exam? 180

. w I" XXResponsive to the proposed communication re the power of attorney filed_ .

The above co:r'nmunication, signed by 3;E% C’ 55% /7 flffilf _ has not beenentered for the reason checked below:

1. Ea report front: the Assignment Branch dated fir‘ 37'? , indicates that title
' appears to be ‘ves-ted in another.

—- D. (assignee of part interest)

2. E The signaturt-jof , (co-inventer)in this applic tion, has been omitted. The paper will be entered upon receipt of confirmation

signed by sai Rico-inventer.l
|‘.

3. D The person signing for the assignee has omitted his position, or is not an officer in the company.ii,.

4. D The substitute power of attorney does not comply with Commissioner's Notice of April 23, 1957,
718 O. G. 215:. It is being returned herewith..ii

i.

5. |:] There is no Jidence in the records that the person appointed in the proposed power of attorney
is registered practice before the US. Patent Office.

6. [3 The person sifining the proposed power of attorney is without any authority of record in thisapplication. ‘fix
l..

7. E The signatureiof the applicant having part interest in this application has been omitted. R. 33-
F.

8. |: The signaturefipn the tmwer is a facsimile and therefore not acceptable.i

9. [: Other.

E.

 
i

PLEASE Fuamsn voua Z'lP oops IN_ ALL connesvouoence

Form POL—308 (9-70) [
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
Address : COMMISSIONER OF PATENTS AND TRADEMARKS

Washington. DC. 20231

5EF‘*4':_'f}‘ll"i8‘fif‘?_fl A _. _ 7 iasr NAMED APPLICANT ATTORNEY Docket No.05:; 2 3.5»: .-.s.x di - . . - is : rwiwz. .F‘£Nl.Jl"L.i.. -. .;~..~' _ .« i

 
_""f L.-

T near E. can
F From a Mania? ‘

2 TH FLGBR

IUE.-.‘2. ‘I I 5:.  
 

 
 
 

 

gn ronnr nr firth:l
l r I‘V

ART UNIT PAPER NUMSER

DATE MAILED:
i‘ .="'i':'3i3

   

 

This is a communication from Eric examiner in charge of ygur applicgfign5 .

coMMissioi:;uEi=i cs PATENTS AND TRADEMARKSl

‘-

Responsive to communication filed on This action is made fina|_

A shortened statutory period for response tdlthis action is set to expire month(s),;days from the date of this iegter,

Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133E:

‘W This application has been examined

Part I THE FOLLOWING ATTACHME ‘T(S) ARE PART OF THIS ACTION!

1. r- 3 Notice of References Cited by amines, PTO-892. 2. C] Notice re Patent Drawing, PTO-948,

3. E Notice of Art Cited by Appiican PTO-1449 4. El Notice of informal Patent Application, Form PTO-152 
5. information on How to Effect Drajnring Changes, PTO-1474 6. [:1+~—-.1?"

Part II SUIHARY OF ACTION

1. X Claims _/
Of the above, claims

J; are pending in the application.

are withdrawn from consideration.9.
Lii

7. ¥CIaims have been cancelled.i:K

 

— Fl
3. _ Claims are allowed.

4, mciaims g '- g E @ are rejected.
are objected to. 

5. E Claims

5_ 3 grams are subject to restriction or election requirement.

7. :} This application has been filed w‘th informal drawings which are acceptable TOY eX3“'|i“3Tl°" 9UlP°595 “lit” Such “me 35 3"°W3b'e Sublect
matter is indicated. l,

3_ :] Allnwabfe subject matter having b%en indicated, formal drawings are required in response to this Office action.l.
. These drawings are 1:] acceptable;

 _, V

5. :] The corrected or substitute drawirgfigs have been received on
C not acceptable {see explanatibn).

10. El The: proposed drawing correctlibn and/0! the El imposed 3ddi“°"3' °' 5“b3“‘“"3 Sheet“) °f "'a‘"i”g5r med °" -——****——“‘r . . A -

has (have) been C approved bygthe examiner. D disapproved by the examiner (see explanationl.I
l: _ _

11. [3 The Proposed drawing correctiomlflled . has been Cl al3Pro\:ed- C3 filéinproved (see exp!anatI°"l- H°W:V9f-
The Patent and Trademark Office in longer makes drawing changes. lt lS now applicant s resP0fi5'W'Ty 10 9”3““3 that the d'a"“”§5 3'“corrected. Corrections MUST be fiifected in accordance with the instructions set forth on the attached letter “INFORMATION ON HOW TO
EFFECT DRAWING CHANGES", l§>TO-1474.I

 
 

17. E] Acknowledgment IS made of the c|%lrn for priority under 35 U.S.C. 119, The certified copy has 1’: been received D not been received¥l
  

[1 been filed inrparerit applicatifin, serial no. ; filed on -e in condition rm anowance except for formal matters, prosecution as to the merits is closed in13. ‘— Since this application appears to;

accordance with the practice unde Ex parte Quayle, 1935 CD. 11; 453 0.G- 213-a,...,..‘.,,..
14. E Other ’

PT°Lfi&§é% I 1 ' EXAM|ilER’S ACTION
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Serial No; 732374 ~2-

Art Unit E 1325;

r
5

.f R. ‘Uh
~=i a

.V ’ Claim§32 is rejected under 35 U.§.C. 112, first
./J‘_ ' t

p\ ’ paragraph,%as the disclosure is enabling only for claims

Jéi ” limited ingaccordance with the specification on pages l5

and 16, Ex%mple 1 which discloses treating glass sup-
ports by s%parate steps of boiling in nitric acid, con-
tacting Wiih dilute acid, rinsing in distilled water,

drying at ll5°C for 24 hours, treating with l0% gamma-

aminopropyitriethoxysilane for 2-3 hours at 45°C,h'

washing iniwater and drying overnight at a temperatureE

of l00°C. fsee MPEP 706.03(n) and 706.03(z).

Claimi32 is directed to "modifying" part of the

sohd suppofit to facilitate fixation of a polynucleotide

sequence. Ehe specification only teaches one suchI"

method of qmodifying" the support and provides no

guidance ta one skilled in the art of any other modifi-

cation metqodsthat are comparable and will result in

facilitatidn of fixation of polynucleotide sequences.

Therefore, it is the examiner's position that theEE‘H‘

E
F‘

breadth of the claims are not supported by the one

disclosed ilass treatment method.r4‘ fi

c1aims‘14, l5fand 3; are rejected under 35 U.S.C.I

112, seconiiparagraph. as being indefinite for failing
to particu%arly point out and distinctly claim the sub-

. §' . - - -
ject matten'wh1ch applicant regards as the invention-

fL
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serial Not 732374 -3-

Art Unit § 185, ,

-? - . . . . .
Claim 14 1s confusing and indefinite 1n the recita_

tion of "it. which forming further comprises "
ulo u

Language finch as "wherein said forming step further

comprisesf,1s suggested.

Cla1mE30 is indefinite in the recitation of “.. an

immobilize? polynucleotide sequence capable of being

hYbridized@to said polynucleotide or oligonucleotide
probe." This phrase is indefinite as it exists in the

compositioh. The probe and the immobilized poly-

nucleotideésequence exist together in the composition,
and as such, these sequences can already be hybridized,

can be pariially hybridized or can exist separately and

not be hybnidized. Therefore, it is unclear what com-

position i% being claimed.

Claim% 1, 3, 4, 8-10, 13 and 27-32 are rejected
under 35 UiS.C. lO2(a) as being anticipated by Falkow etL

al . 5

This nejection is repeated for essentially the same

reasons asgset forth in the rejection of claims 1, 3, 4,L

8-10 and 1%, In regard to new claims 27-32, Eikow et,

al, in colimn 2, lines 21-31 teach providing the

reagents a% commercial kits. In column 6, lines 67 and
68 and in c%lumn 7, lines 1-44, Falkow et al teach pre-
paration oféthe "solid support" for fixation of the

polynucleot%de sequence. This section also discloses
the composihion containing the probe and the immobilized

Ex

'polynucleot@de sequence.
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serial No; 732374 -4-

Art Unit E 185

L

I

Appligants argue that the Falkow et al preferred

method is labeling probes with radiosotopes and that the
«

Signal produced would be insoluble. This statement is

agreed With: however, as stated in the previous office

action, Faikow et al clearly teach (See column 3, lines
38‘52 and éolumn 4: lines 5*18) utilizing other known
labels. suéh as fluorescers, chemiluminescers or enzy-
mes. Partgcularly, column 3, lines 43~52, provide3

guidance té select an appropriate label other than aF

radiolabell,

APPlic%nts further argue that the use of enzymes
and fluores%ent compounds would result in the generation

of m1insolu%le signal; however, not all enzyme labels
result in the production of an insoluble signal. For
example Fal%ow et al suggest in column 4, lines 12-16,II

the use of hydrolases, such as esterases and

glycosidases or umbelliferone. Applicants’ examples

disclose utilizing alkaline phosphatase which is a

hydrolase (gxamples 4 and 5) and an umbellifercne deri-

vative (Exa%ple 5) which are involved in the generation
of a solubl% signal. These types of labels are
suggested b% Falkow et al. Therefore, the suggestion of
such labelsgfor probes would inherently result in the

production éf a soluble Signal which would be measured

by anflavailable instrumentation. Thus, applicants‘
arguments have not been found to be persuasive and this

rejection is maintained.
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serial No. 3732374 -5-

Art Unit $185

The foliowing is a quotation of 35 U.S.C. 103 which
forms the b sis for all obviousness rejections set forth

in this Office action:
A patent may not be obtained though the invention

is notgidentically disclosed or described as set
forth in section 102 of this title, if the dif~

ferencés between the subject matter sought to be
patented and the prior art are such that the sub-
ject matter as a whole would have been obvious at
the tife the invention was made to a person having
ordinary skill in the art to which said subject
matteripertains. Patentability shall not be nega-
tived fiy the manner in which the invention was
made. IL

¢ubjec£ matter developed by another person, which
qualifies as prior art only under subsection (f)
and (g: of section 102 of this title, shall not
preclu e patentability under this section where the
subject matter and the claimed invention were, at
the tide the invention was made, owned by the same
personfor Subject to an obligation of assignment to

the sane person.[1V

Claimsgz and 11-19 are rejected under 35 U.S.C.\

103 as being unpatentable over Falkow et al in view of

Kourilsky et al.
This rejection is repeated for essentiallY the Same

reasons as %et forth in the previous office action.

Applicants érgue that Kourilsky et al disclose cumber-

some method? for removing unbound signal and unhybri-
dized probe; Kourilsky et a1 were not applied to teach

the liquid Eybridization method but rather were applied

to teach a Erobe labeled to an enzYme Signaling moiety

Such as beéa—ga1ctosidase through the formation of a

complex sudh as biotin-avadtn (See Column 4- lines
46-55). Tée labeled probe of KOUril5kY et 31 Could be
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derial Noi 732374 -6-

Art Unit 185

E
{V

utilized %s the probe in method of Falkow et aluhere the

polynucle%tide sequence to be tested is immobilized on a

solid supp%rt. It is maintained that this substitution
would be o%vious to one skilled in the art. The advan-.

tages of t?e Kourilsky et al probe are set forth in
column 3. lines 3-28. Therefore, even though the basic

manipulatiée steps of the Falkow et al and Kourilsky et

al procedu%es are different, both procedures utilize
labelled pgobes and thus the substitution of a superior

probe (Kou%ilsky at al) into a more easily manipulated

procedure(%mmobilized polynucleotide sequence of Falkow
et al) is ieemed to be obvious.

Claim% 5-7 are rejected under 35 U.S.C. 103 as
being unpaéentable over Flakow et al in view of

Gillespie %t al or Weetall.
This éejection is repeated for essentially the sameA‘:\

reasons asfset forth in the previous office actlon andI

for the reisons set forth above. Gillespie et al and

weeta11 etghl were applied to teach that nucleic acidsI .

can be fixed to a transparent or translucent support
such as glfiss, not to teach detection of Signals in

E .

hybridizatfion assays. It is deemed to be an obviousE

matter of fihoice to select non~porous supports for
fixing theinucleic acids, absent unexpected results-5:

Therefore,ito substitute other known solid supports.

E, :5

EP
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serial No.§ 732374 -7-

Art Unit i 185

such as non-porous supports, for the nitrocellulose#1
ii

filter of flalkow et al is deemed to be an obvious matter

of choice.E All that is required of the support is that

the nucleiciacid attaches to the support and does not

interfere wfith the method.

Claimsi24—26 are rejected under 35 U.S.C. 103 asr

being unpatkntable over Gillespie et al or Weetall in

View of Fal%ow et al.
h

This rejection is repeated for essentially the same

reasons as set forth in the previous office action and

for the reasons set forth above.V

Applic%nts' requested amendment to page 19, line 34
r

could not bi made. It is suggested that applicant

request that "avidinbiotin" be changed toM

"avidin—bio%in", if that is applicants‘ intent.

Applica;t's amendment necessitated the new grounds
of rejection. Accordingly, THIS ACTION IS MADE FINAL.
see MPEP 70F.07(a).

Applicfint is reminded of the extension of timepolicy set ‘orth in 37 CFR l.136(a). The practice Of
automatical y extending the shortened stat§tOrY P?r1°d
an addition 1 month upon the filing of a timely first
response toja final rejection has been discontinued bY
the office.% see 1021 TMOG 35.v

y.L

r!
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-qerial No. 732374

 Art Unit 185

i:‘W
H

A 9HOR}ENED STATUTORY PERIOD FOR RESPONSE TO THIS
FINAL ACTIO‘ I9 QET TO EXPIRE THREE MONTHS FROM THE DATE
OF THI9 ACT ON. IN THE EVENT A FIRST RESPONSE IS FILED

WITHIN TWO WONTHE OF THE MAILING DATE OF THIS FINAL
ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL AFTER
THE END OF THE THREE—MONTH SHORTENED STATUTORY PERIOD,THEN THE RH RTENED STATUTORY PERIOD WILL EXPIRE ON THE
DATE THE AD IRORY ACTION I9 MAILED, AND ANY EXTENSION

FEE PURQUANT TO 37 CPR l.136(a) WILL BE CALCULATED FROM
THE MAILING;DATE OF THE ADVIQORY ACTION. IN NO EVENT
WILL THE QTATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN
QIX MONTF9 EROM THE DATE OF THIS FINAL ACTION.f

Any in<§uiry concerning this communication should be
directed to §;Jayme A. Huleatt at telephone number
703—557—l74§.t.

.FTuleatt:cmr

ll/18/88 E
: @e.7rnzA_ Q. £/Jacpfi

JAYME A. HULEATT
EXAMINER

ART UNIT 185
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Serial No; 732,:a}74 =

Filing Date: Ma? 9, 1985

  

 
  

?Stavz-iariopoulos , !a)l_E G.__-;z.v.....>

Art Unit:

Examiner:

127

J . Huleatt. ‘V

Title: Methods Amid Structures Employing Chemically-
Labeled P%1ynucleotide Probes .'1

Honorable Corn iiissioner of
Patents and Tra emarks

Washington, D.C§ 20231g

Sir: E;
r

Transmittdici herewith is an amendment in the above'identii'ied
patent applicatioin.

The fee been calculated as shown below:
Li?»

 
 

  

1% I

{X} Charge Aeeount No. 05-1135 in the amount of $____0
{ ) A check iii the amount of S

   
 
 

 

 

;‘

/// *[c;...'ur..f7 RLHAINING / /‘amass-r nuxssx rxnsswr mu: .x.c::z-::o.~':~z.. , _r_ ‘.4 __ .

l //Ar" 2 AP 2.» ~ // PREVICXJSLY rzxrxu :3}:91 PAID roa
:.r//,{« i .//5 ,

is attached.

{X} The Commissioner is herebv authorized to charge payment of the

foilowing fees associated with this communication or credit any

ove:pa.y1ner1§;t to Deposit Account NO. 05-1135: any filing fees
under 37 Ci-‘R 1.15 for the presentation of extra claims and any

patent apphication processing fees under 37 CFR 1.17.

A dupiicate copygof this paper is enciosed.S

3856:; ‘

Enzo Biochem. I: c.
325 Hudson Str et

New York, NY 1433013

(212) 7’4l—3838§‘

Case No.‘ :. Enzij-7 CIP

Page 83 of 95

E: 0'S~1'i3S /gghllfi; /02-9°C”
Helen: II.’ of

Registration No-. 32 , 3 17 .
Exp‘mass MAIL CERTIFIATE "T ”

~ “Express Mai!" Label No_‘____._M445 565 549
/ /€

? herfby certify that this paper :2 d the attachments
herein are being cicposiied with the United States
Posml Semi- ‘Express Mail Post Office to
Adair A see" service under 37 CFR 1.10 on the date
indicated above and is addressed to the Commissionezof
Patents and Trademarks. Washingfon DC 20231.

7}; w /4,/2'/'D enot!‘

  
  

  
 

 
 

Deposit Dxne

 

' Helen
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EXPEDITED PROCEDURE

TRADEMARK OFFICE 

ApJ_:)1icant(s):5= Jannis G. Stravrianopoulos, et 111.,

Serial No.: $32,374 ArtUnit: a—27 V55

Filed‘ 1;/lay 9. 1985 Examiner: J. I-Iuleatt

Title: Methcgds And Structures Employing Chemically-
Labelled Polynucleotide Probes 1

May 19, 1989
New York, New York

Commissioner of Patents
and '1&ade ks

Washington, .C. 20231i:

P  
L

E‘
:'o

Res onse Under 37 CFR 1.116

E1 E5“ C:. Dear Sir:

5;

.9)/ Please enter Efthis response tyne Office Action of November 29, 1388.i
L

gq In The S ecification /X Page 19, 1ineE;34, delete "avidinbiotin" and insert — — avidin—biotin — — .
F, — ,

In The Clailnls // / //
Cancel cla.im% 5, 6, 8, 24-25, 30 and 31.

E.

Amend The s As Follows:

Claim after "a" insert — — transparent or translucent, non—
porous - —.

Claim 7, lyefl, delete "5" and insert - - 1 — — .
Claim 14 ( M; be Amended) line 2, delete "which forming" and

insert - - Vflfein said forming step — - .
I II I H '
Claim 14 (Twice Amended} line 4, after washing , insert
— — step - -. v 1hi

E‘
l

Elnz-7 CIP
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/C) 
at about 1 15° for about 24 hours;3.L.

tlgteating with 10% gamma~fl

agrnino ro ltrieéo ilane for about two to three
Eours at abozt 45°C;N‘
Ex

vstashjng \Xl1't/1'1 water; gnd
[7 /

day' ggvernight at a temperature of about 45°C.
/1!‘vs 

x.,_—__ .. _._..———.—~;r_._

Enz_—7 CIP gj
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E: R_E_ 

Reconszifideration of the aboVe—identified application is

respectfully 1-Eequested. The claims presented for further

examination believed to be in condition for allowance. The
Examiner is rfjespectfully requested to consider the above
amendments the discussion of the issues submitted herein.

e Re’ection%§Under 35 U.S.C. 112 first ara ra h  

Claim has been rejected because, as alleged by the
Examiner, it not enabled in accordance with the specification.
The EXaII1iI'1eI‘?S position is as follows:

Claim 32 is rejected under 35 U.S.C.
1 first paragraph, as the disclosure is
erijabling only for claims limited in
aoljcordance with the specification on pages

and 16. Example 1 which discloses

trajéating glass supports by separate steps of

in nitric acid, contacting with dilute
rinsing in distilled water, drying at

11§%5°C for 24 hours, treating with 10%
gairrnna-aminopropyltriethoxysilane for 2-3

hofiurs at 45°C, washing in Water and drying
ovéemight at a temperature of 1009C. See

706.03(r1) and 706.03(z].

Claim 32 is directed to "modifying"
of. the solid support to facilitate fixation

of%=a polynucleotide sequence. The

Enz-7h CIP
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speépification only teaches one such method
of '“:lrnodifying" the support and provides no

guidance to one skilled in the art of any
othier modification methods that are
coiéparable and will result in facilitation of
fixzltion of polynucleotide sequences.

Thqflrefore, it is the Examiner's position that
theiaibreadth of the claims are not supported
by one disclosed glass treatment
method.

Applicanigs have amended claim 32 in accordance with the
Examiner's suégesfions. It is respectfully submitted that the
rejection on this ground has now been overcome.ii}

The Rejection 1l5J'nder 35 U.S.C. 112, second paragraph

Claims 15, 30 and 31 have been rejected as allegedly
being indefinite}. The Examiner‘s position is as follows:

Claims 14, 15, 30 and 31 are rejected
l1l.'1%.:l(3I' 35 U.S.C. 1 12. second paragraph, as
being indefinite for failing to particularly
po;i:nt out and distinctly claim the subject
magltter which applicant regards as the

imgention.
Claim 14 is confusing and indefinite

recitation of “. . . which forming
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fuéirther comprises . . .". Language such as
"xirherein said forming step further

cemprises" is suggested.x
\:

ii Claim 30 is indefinite in the recitation

. . . an immobilized polynucleotide
séquence capable of being hybridized to said
pééilynucleotide or oligonucleotide probe.

phrase is indefinite as it exists i.n the

ccimposition. The probe and the
inztlmobflized polynueleotide sequence exist
t 5‘ ether in the composition, and as such,

tlilese sequences can already be hybridized,fl1

be partially hybridized or can exist
segparately and not be hybridized.

Tlfilerefore, it is unclear what composition is
(l

btfiing claimed.
Q‘:

Applicaifipts have amended claim 14 in accordance with the
Examiners stiggestion. Applicants have cancelled claims 30 and

5
31, rendering; the rejection thereof moot.

ii

U‘

It is redipectfully submitted that amended claim 14 and claim

15, which depends therefrom, are now in condition for allowance

and that the Eiejection thereof should be withdrawn.
M

ii3;
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T 
Claimé 1, 3, 4. 8-10, 13 and 27-32 have been rejected under

35 U-S-C- 1(%2(a) as being anticipated by Falkow et at The rejection
is for essentigafly the same reasons as have been set forth previously
in the rejectfiflpn of claims 1, 3, 4, 8-10 and 13. With regard to new
claims 27-32;, it is the Examiner's position that Faikow et al., teach
providing reagents as commercial kits.

Appficaints have made significant amendments to
independent 1, the claim of broadest scope. The support has

now been lii:r§ited to a transparent or translucent, non-porous solid
surface. Sufiggaort for amended claim 1 can be found throughout the

specification %and in particular, on page 10, lines 18-22 and 28: on
page 14, line% 33-34, and in examples 1 and 2. Falkow et at,
neither teachggnor suggest a transparent or translucent, non-porous
support as di%,closed in the instant invention. In fact, Falkow et a1.,
by employingilga porous support for the purpose of expanding the
cell number, flsee column 2, lines 3-7), teach away from Applicants’
invention.

It is su‘g)mitted in View of the amendment to claim 1 made
hereunder, the claim is not anticipated by Falkow et al., and is
novel and paigentable. Since claims 3, 4, 8-10, 13 and 27-32
depend from contain all the limitations of claim 1 as amended,

these claims also novel and patentable.
The Rejectionls Under 35 1.1.3.0. 103

E
Claims and 11-19 have been rejected under 35 U.S.C. 103E.

as being unpéientable over Falkow et al., in View of Kourilsky et at,,.

for essentiallyfi the same reasons as have been set forth in the

M previous offict; action.

Enz-7 CIP
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r.

Dependent claims 2 and 11-19 read on preferred
embodirnentsgji of Applicants‘ invention. As pointed out above,

Falkow et teach away from Applicants’ amended claim 1. It is
noted that Examiner acknowledges that the basic mariipnlative
steps of the filfialkow and Kourilsky procedures are different from the
instant case. It is submitted that the combination of Falkow and

Kourilsky woigiild not result in Applicants’ method in which the
polynucleotid% sequence is fixed to a solid, transparent or
translucent, Iéon-porous support.

It is belitieved that dependent claims 2 and 11-19 are
patentable novel and withdrawal of the rejection thereof is
respectfully rgquested.

Claims have been rejected under 35 U.S.C. 103 as being
unpatentable ghver Falkow et al., in View of Gillespie et all, or
Weetall. The :%Examiner‘s position is:

Gillespie et al., and Weetall et al.,‘IV.

w%re applied to teach that nucleic acids can

fixed to a transparent or translucent
stgpport such as glass, not to teach
degtection of signals in hybridization assays.

It deemed to be an obvious matter of

clgoice to select non—porous supports for
fizliring the nucleic acids, absent unexpected

refigzsults. Therefore, to substitute other
knfiown solid supports, such as non-porous

siépports, for the nitrocellulose filter of

Falkow et at is deemed to be an obvious

Enz—7 CIP
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iI.
M I

ngiatter of choice. All that is required of the

siflipport is that the nucleic acid attaches to

t1%:€ support and does not interfere with the

niethod.

Claims and 6 have been cancelled, rendering the rejection

thereof moottfi
9;

Claim has been amended to depend from claim 1. This

claim is addriiessed to alternative embodiments of the transparent£1

or transluceni: , r10n—porous, solid support.
The Giliespie et al., patent discloses a method of separating

messenger from other cellular components by passage of
samples t1']IO1E1gh a mm filter, such as glass fibers or
nitrocellulosegl.

The Weietall publication describes a procedure for attaching
analytes, whiEg::h can be nucleotides, to inorganic carriers, for
example, glasjs, by means of an intermediate silane coupling agent.

Neither; reference suggests or discloses a method for
quantitating detecting signal in hybridization of polynucleotide

sequence as tgzgaught in the instant case. It is submitted that
Applicants‘ 1'1§vention when considered in its entirety, is not obvious

in View of above references. It is further submitted that
Applicants‘ agnended claim 7 is patentable and novel and

withdrawal this rejection is requested.

T Enz—7 CIP
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Claims $51324-26 have been rejected under 35 U.S.C. 103 as

being unpateijntable over Gillespie et al., or Weetall in View of FalkowE

et al. These §tl_aims have been cancelled rendering the rejection

thereof mootfsf

Enz—7 CIP
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%? § 

Claims $1-4, 7, 9, 11-19, 27-29 and 32 are presented for

further examiination. Claims 1, 7, 14 and 32 have been amended.
Claims 5, 6, 24-26, 30 and 31 have been cancelled.

The Patient and Trademark Office is hereby authorized to
charge Deposflit Account No. 05-1135 for any fees required in
connection this Response and to credit any overpayment
thereto.

This Rqisponse is accompanied by and includes a request for a
three month %xtension of time. The Patent and Trademark Office
is hereby autiriormed to charge Deposit Account No. 05-1135 for the
requisite fee $ 390 US. Dollars, as set by 37 CFR 1.17(c).

Applicaius submit that in view of the above amendments and
discussion ofigthe issues, each of Claims 1-4, 7. 9, 11-19, 27-29 and
32 is in condlfiition for allowance. A favorable and speedy

reconsideraugin of their l'.'e_]6Cl'.1OI'1 1s requested.
f

T, Respectfully submitted,

t %%’7”///
Helen Tzagoloff
Registration No. 32,317

ENZO BIooHiE:M, INC.
345 Hudson filstreet
New York, W 10014
(212) 337-31355
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herein are being deposited xfith the United States
Postal Service “Express Mud Post Office to
."\tldl'L‘S:IL‘C:' service under 37 CFR 1.10 an the data
mtlicmczl above and iii uddrcsscil to the Commissioner of

V Patents and Trademarks. Washmgmn DC 20231,
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1.‘ 5:‘ ‘wt *2,“ UNITED STA‘! u:$ DEPARTMENT OF COMMERCE
z. . Patent and Trademark OfliceC

26 if Address: COMMISSIONER or PATENTS AND TRADEMARKS
Q; "Wes 0‘ Washington, D.C. 20231   

PAPER NUMBER

 

Q; —J one MAILED:i
ii

Below is a cargrmunicalian from the EXAMINER in charge of this applicationi
commissions»? OF PA TENTS AND TRADEMARKS

-It :53 .. ‘ Lici‘; r ' t":§

. ADVISORY ACTION

W THE PERIOD FOR RESPONS
. l 71.55 , .
is extended to run ‘ from the date of the Final Rejection

D continues to run from the date of the Final Rejection'ii

D expires three months fro the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. in no
event however, will the st tutory period for response expire later than six months from the date of the final rejection.i

Any extension of time :11 ‘st be obtained by tifing a petition under 37 CFR 1.136(3), the proposed response and the appropriate
fee. The date on which in response, the petition. and the tee have been filed is the date of the response and also the date for the
purposes of determining ‘he period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR
1.17 will be calculated from the date that the shortened statutory period for response expires as set forth above.

h’Appellant’s Brief is due in accogjrdance with 37 CPR 1.192(a).2.t

E’ Applicant's response to the ii ‘at rejection, filed Ci , has been considered with the following effect. but it is not deemed to
place the application in conditiknn for allowance: .

E
t. D The proposed amendment to the claim and/or specification will not be entered and the final rejection stands because:

‘:1’

a. 3 There is‘ no convin ing showing under 37 CFR 1.116(b) why the proposed amendment is necessary and was not earlierpresented. iii
it

They raise new issues that woutd require further consideration and/or search. (See Note).ii

They raise the issue ff new matter. (See Note).

appeal. jiii

3

3

cl. 3 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

D They present additioirtal claims without cancelling a corresponding number of finally rejected claims.
1

NOTE:

2. D Newly proposed or amende!id claims would be allowed it submitted in El separately filed amendment cancelling thenon»allowable claims. i‘ll

3. Q’ Upon the filing of an apptial. the proposed amendment will be 3 will not be, entered and the status of the claims in thisapplication would be as foil ‘gwszit
it

Allowed claims: -
Claims objected to: i _ -

Claims rejected:
However:

a. E] The rejection ct clairéis— on references is deemed to be overcome by applicant's response.
b. El The rejection of ciai "5T.on non-reference grounds only is deemed to be overcome by applicant's response.i

4 w The reqhest for reconsideration has been considered but does not overcome the rejection.
5, CI The affidavit or exhibit will Ehot be considered because applicant has not shown good and sufficient reasons why it was not earlier

presented. ;i

U The proposed drawing correction D has C] has not bee}:2pPr0V6€i bYth96X9-F\‘||n9|'- I A’
El l‘ E? » ~ ‘ fi0.4 (ER U‘-SC///J2 """+-
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° 1 TI-lEi5 UNITED STATE PATENT TRADEMARK OFFIC

33;; a “*3 ‘T’: p1icant(s)§ Jannis G. Stravrianopoulos, et 0.1., jg]Serial No,: $732,374 3’ Art Unit: 127*
/2. :

/i Examiner: J. Huleatt
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Filed: away 9, 1985

Title: Methds And Structures Employing Chemically-
Lab A ed Polynucleotide ProbesE‘

May 25,1989
New York, New York

Commission”: r of Patents and Trademarks
Washington,"iD.C. 20231

NOTICE OF APPEAL TO THE BOARD
EDF PATENT APPEALS AND INTERFERENCES,.x5!

Sir:

App1icant(s) Ehereby appeal(s) to the Board of Patent Appeals and
Interference‘ from the decision(s) dated November 29, 1988 of

the Pri Examiner finally rejecting claims 1"19 and 24-32 Uiiis

The itdm s checked below are a re riate: 
5!

1. X_ Appeail Fee (for other than Small Entity)

Fee e%1c1osed  
_ Fee required (Fee paid in prior appeal]

3:

L Char ‘i Fee to Deposit Account No. 05-1135.
A D §‘PLICATE COPY OF THIS SHEET IS ATTACPIED.l,

PWP
5. X_ The H mmissioner is hereby authorized to charge any

addigonal fees which may be required by the paper, or credit
any céjaverpayment to Deposit Account No. 05-1135.

Respectfully submitted,
=*: E. :":,~"-vt."2*‘: i‘-F1‘: ‘:5-"I ‘1".‘-“"53
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345 Hudson ;Street _ H‘:’‘;::' _:‘:.r "H H
New York. N vw York 10014
(212) 337-3:g,55 ' I-em: Service ~sx;»mp.ia;: ?ost_0fIicato“E Addrcssec” service under 37 CFR 1.10 on the date

.‘ ' indicated above and is adzircssed to theCammjssibgeg up
Enz-7 CIP 5 . Parents and Trademarks, Washington DC‘gD2,3I.
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