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service under 37 C.F.R. 1.10 on the date indicated above and are
addressed t@ the Commissioner of Patents and Trademarks,

Washlngton,pD C. 20231.
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Hon. CommlsFloner of Patents
and Trademarks
Washington, gD C. 20231
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Sir:
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6‘ Specification.
To ALL WHoMm IT 1\/£AY CONCERN:

b
BE It Known, that we JANNIS G. STAVRIANOPOULOS, DOLLIE KIRTIKAR . and

KENNETH H. JOHNSTON, BARBARA E. TEALENFELD . ... citizens
o SR EE .

of .the United States of America, the USA, Canada and USA . and residents,
515 West 59th Street 42=72780th Street

respectively, of | New York, MN.Y. 1001%:.. .. ..E%%hur.at‘....g.e‘w..Xork..lll?.a;

95 Horatio Street 250 East 39th Street
and of NewYork;NewYorklml%and - .New.York..New.York.1001§
98713785 ‘;jfa"*?‘ : 3, L8k mrops Hdr Wrbike
have = idl ful _ THODS TURES EMPLOYING
have inyenfedcartaingens ppd vseful improvements | Xt R A R e

CHEMISALE42T AEREBY POLYNUCLEOTIDS FROBES ... 30502 6K v

................................................................................................................................................................

. of which the followigng is a specification:
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: : This is a contipuation-in-part of appli-
fﬂ) cants' bending United Stages patent application,
erial number 461,469, fi}ed January 21, 1983.

i}
oy
8

»:"- -{7 -
L6 A2 TECHNICAL FIELD OF INVENTION

e

i i The present invention relates generally to
b , . = .
the dethtlon of genetic material by pol&nucleotlde

i

probes.i More specifically, it relates to a method
for quantlflably detecting a targeted polynucleotide
sequencF in a sample of biological and/or nonbioclog-
ical material employing a probe capable of generating
a solubie signal. The method and products disclosed
herein lin accordance with the invention are expected
to be aﬁaptable for use in many laboratory, indus-
trial, ?nd medical applications wherein quantifiable
and efficient detection of genetic material is

desired.
.'(\) .

A BACKGROUND OF THE INVENTION

In the description, the following terms

——
B

are employed:
id ! Analvyte by A substance or substances, either
: J

i
alone or in admixtures, whose presgence is to be de-
tected and if desired, quantitated. The analyte

Page 12 of 95
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may be‘a DNA or RNA molecule of small or high molec-
ular walght a molecular complex including those
molecules, or a biological system containing nucleic
a01ds,%such as a virus, a cell, or group of cells.
Among the common analytes are nucleic acids (DNA and
RNA) or segments thereof, oligonucleotides, either
51ngle~ or double-stranded, viruses, bacteria, cells
in culgure, and the like. Bacteria, either whole or
fragmeﬁts thereof, including both gram positive and
gram négatlve bacteria, fungi, algae, and other micro-
organ1§ms are also analytes, as well as animal (e.qg.,
mammal%an) and plant c¢ells and tissues.

g Probe ~ A labelled polynucleotide or oligo-
nucleo%lde sequeﬁée which is complementary to a poly-
nucleo@;de or oligonucleotide sequence of a particular
analyt%?and which hybridizes to said analyte seguence.
ii Label F}That moiety attached to a poly-
nucleotide or oligonucleotide sequence which com-
prises ja signalling moiety capable of generating a
signallfor detection of the hybridized probe and
analyteL The label may consist only of a signalling
moiety,;e.g., an enzyme attached directly to the
sequence. Alternatively, the label may be a combi-
nation bf a covalently attached bridging moiety and
él// signall#ng molety exr-mediety or a combination of a
non-covalently bound bridging moiety and signalling
moiety which gives rise to a signal which is detect-

able, ahd in some cases quantifiable.

Bridging Moiety ?)That portion of a label
which on covalent attachment or non-covalent binding
te a polynucleotlde or oligonucleotide sequence acts
as a llhk or a bridge between that sequence and a
51gnallpng moiety.

i Signalling M01ety - That portion of a label
which on covalent attachment or non-covalent binding
to a po;ynucleotlde or oligonucleotide seqguence or

L/
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to a br?dging moiety attached or bound to that

sequenc% provides a signal for detection of the label.
; Signal 15That characteristic of a label or

51gnalllng moiety that permits it to be detected

from sequences that do not carry the label or

31gna111ng moiety.

F§ The analysis and detection of minute quan-
tities df substances in biclogical and non-biological
samples;has become a routine practice in clinical,
diagnostic and analytical laboratories. These detec-
tion techniques can be divided inte two major
classesi (1) those based on iigand-receptor interac-
tions (Q.g., immunoassay~based technigues), and
(2) those based on nucleic acid hybridization {poly~-
nucleotﬁde sequence-based techniques}.

‘ Immunocassay-based techniques are charac-
terized?by a sequence of steps comprising the non-
covalentfbinding of an antibody and antigen comple-
mentary jto it. See, for example, T. Chard,

An Intrc@uctlon To Radlolmmunoassay And Related

A Polynucleotide sequence-based detection
techniq@bs are characterized by a sequence of steps
compris%?g the non-covalent binding of a labelled
polynucleotide sequence or probe to a complementary
sequence of the analyte under hybridization condi-
tions in accordance with the Watson-Crick base
pairing jof adenine (A) andk‘gm (T), and
guanine (G) and;gitid&ae (C), and the detection of
that hyhrldlzatlon. [M. Grunstein and D. S. Hogness,
"Colony hybridization: A Method For The Isolation Of
Cloned DNAs That Contain A Specific Gene", Proc.
Natl. Agad. Sci. UsSa, 72, pp-. 396%765 (197§fit——Such
polynucleotide detection techniques can invelve a
fixed aﬂalyte [see, e.g., United States patent
4,358,535 to Falkow et al], or can involﬁe detection

N
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# of an aﬁalyte in solution [see U.K. patent applica-
tion 2,019,408 A].

; The primary recognition event of polynu-
cleotidé:sequence-based detection technigues is the
non-covalent binding of a probe to a complementary
sequencgfof an analyte, brought about by a precise
molecula? alignment and interaction of complementary
nucleoti&es of the probe and analyte. This binding
event is energetically favored by the release of
non—cov%ient bonding free energy, e.g., hydrogen
bondingﬁ§stacking free energy and the like.

! In addition to the primary recognition
event, ét is alsoc necessary to detect when binding
takes pﬂéce between the labelled polvnucleotide
sequenc%%and the complementary sequence of the
analytef This detection is effected through a sig-
nalling step or event. A signalling step or event
allows d?tection in some guantitative or qualitative
manner,'é.g., a human or instrument detection systenm,
of the gccurrence of the primary recognition event.

L; The primary recognition event and the sig-
nalling jevent of polynucleotide sequence based detec-
tion teéhniques may be coupled either directly or
indirecﬂly, proportionately or inversely proportion-
ately. ;Thus, in such systems as nucleic acid hybrid-
izations with sufficient quantities of radiolabeled
probes, the amcunt of radio-activity is usually di-
rectly proportional to the amount of analyte present.
Inverseiy proportional techniques include, for
examplei competitive immuno-assays, wherein the
amount §f detected signal decreases with the greater

amount 5f analyte that is present in the sample.
. Amplification technigues are also employed
for enhpncing detection wherein the signalling event
is related to the primary recognition event in a
ratio greater than 1:1. For example, the signalling
component of the assdy may be present in a ratio of
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10:1 toieach recognition component, thereby provid-~
ing a 1¢-fold increase in sensitivity.

: A wide variety of signalling events may be
employeé to detect the occurrence of the primary
recogniﬁion event. The signalling event chosen
depends;ion the particular signal that characterizes

the labél or signalling moiety of the polynucleotide
sequenc% employed in the primary recognition event.
Althougﬁ the label may only consist of a signalling
m01ety,:wh1ch may be detectable, it is more usual

for the. 1abel to comprise a combination of a bridging
moiety covalently or non-covalently bound to the
polynucleotlde sequence and a signalling moiety that
is 1tseif detectable or that becomes detectable after
further;modlflcatlon.

i The combination of bridging moiety and
signall%ng moiety, described above, may be con-
structeé before attachment or _binding to the
sequence, or it may bekfg attached or
bound t@ the sequence. For example, the bridging
moliety may be first bound or attached to the sequence
and the@ the signalling moiety combined with that
brldglng moiety. In addition, several bridging
m01et1es and/or signalling moieties may be employed
together in any one combination of bridging moiety
and 51gpalling moiety.

; Covalent attachment of a signalling moiety
or brldglng moiety/signalling moiety combination to
a sequepce is exemplified by the chemical modification
of the %equence with labels comprising radioactive
moietieé, fluorescent moleties or other moieties
that thémselves provide signals to available detec-
tion me?ns or the chemical modification of the
sequencb with at least one combination of bridging

" moiety ?nd signalling moiety to provide that signal.

©  Non-covalent binding of a signalling moiety

or brid@ing moiety/signalling moiety to a sequence

—
/
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1nvolve the non-covalent binding to the sequence of a
81gnalllng moiety that itself can be detected by appro-
prlatewmeans, i.e., or enzyme, or the non-covalent
bindin& to the sequence of a bridging moiety/signaliing
moiety | to provide a signal that may be detected by
one of those means. For example, the label of the
polynuqleotlde sequence may be a bridging moiety
non-coéalently bound to an antibody, a flucrescent
m01etyfor another moiety which is detectable by appro-
priate peans. Alternatively, the bridging moiety
could be a lectin, to which is bound another moiety
that is detectable by appropriate means.
: There are a w1de variety of signalling
moieties and bridging moieties that may be employed
in 1abels for covalent attachment or non-covalent
bindingito polynucleotide sequences useful as probes
in analyte detection systems. They include both a
wide vafiety of radioactive and non-radicactive sig-
nalling moieties and a wide variety of non-radiocactive
bridging moieties. All that is required is that the
signalling moiety provide a signal that may be detected
by appropriate means and that the bridging moiety,
if any,‘be characterized by the ability to attach
covalen#ly or to bind non-covalently to the sequence
and als? the ability to combine with a signalling

moietyi

% Radiocactive signalling moieties and com-
blnatlobs of various bridging moieties and radio-
active Blgnalllng moieties are characterized by one
or more[radlolsotopes such as %2p, 1313, 14¢, 3@,
60¢Co, 5?N1, 63N1 and the like. Preferably, the iso-
tope e@ployed emits B or y radiation and has a long
half liffe. Detection of the radiocactive signal is
then, ﬁbst usually, accomplished by means of a radio-
activiﬁy detector, such as exposure to a film.

. The disadvantages of employing a radio-
active%éignalling moiety on a probe for use in the

i

Cﬁy()
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identif@cation of analytes are well known to those
skilled: in the art and include the precautions and
hazardsginvolved in handling radicactive material,
the sho%t life span of such material and the cor-
G relatlvély largekéégﬁgégéé involved in use of radioc-
active materlals

’ Non-radiocactive signalling moieties and
combinaiions of bridging moieties and non-radioactive
51gna111ng moieties are being increasingly used both
in research and clinical settings. Because these
51gna111ng and bridging moieties do not involve
radloact1v1ty, the technigques and labelled probes
using them are safer, cleaner, generally more stable
when st@red and conseguently cheaper to use. Detec-
tion sen51t1v1t1es of the non-radicactive signalling
m01et1es also are as high or higher than radio-label-
ling technlques.

; Among the presently preferred non-radio-
active éignalllng moieties or combinations of
bridgin%/signalling moieties useful as non-radio-
active iabels are those based on the bictin/avidin

{ binding| system. [P. R. Langer et al., "Enzymatic
Synthesis Of Biotin-Labeled Polynucleotides: Novel
NucleiciAcid Affinity Probes', Proc. Natl. Acad. Sci.
USA, 78, pp. 6633-37 (1981); J. Stavrianopoulos
et al.,;“Glycosyiéted DNA Probes For Hybridization/-_
Dection! 0f Homologous Sequences', presented at the
Third Apnual Congress For Recombinant DNA Research
{1983);: R. H. Singer and D. C. Ward, "Actin Gene
Expression Visualized In Chicken Muscle Tissue
Culture‘By Using In Situ Hybridization With A
Biotinated Nucleotide Analog", Proc. Natl. Acad.

4§  sci. USA, 79, pp. 7331-35 (1982)]. Fof & review of

' non—raﬁloactlve 31gna111ng and bridging/signalling
systemg, both biotin/avidin and otherwise, see D. C.
Ward eq al., "Modified Nucleotides And Methods Of

&
/
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Preparing And Using Same", European Patent applica-

tion No. 63879.

¢ Generally, the signalling moieties employed
in both radioactive and non-radioactive detection
techniques involve the use of complex methods for
determining the signalling event, and/or supply only
an unguantitable pesitive or negative response. For
examplé; radioactive isotopes must be read by a radio-
activity counter; while signalling moieties forming
insoluble "signals', i.e., precipitates, certain

:  fluorescers, and the like [see, e.g., David et al.,

United iStates Patent No. 4,376,100] only provide

detection not guantitation of the analyte present in

the tesﬁed sample.

t‘ One step toward facilitating rapid and effi-
cient q@antitation as well as detection of the
hybridi?ation event was the work of Heller et al. in
European Patent Applications No. 70685 and 70687
which d%scribe the use of a signalling moiety which
produce% a goluble signal for measurable detection
by a spbctrophotometer. These European patent appli-
catlonsfdlsclose the use of two different probes com-
plementmry te different portions of a gene seguence,
with eabh prcbe being labelled at the end which will
abut th@ other probe upon hybridization. The first
probe i@ labelled with a chemiluminescent complex
that em@ts lights of a specific wavelength. The
second brobe is labelled with a molecule that emits
light of a different wavelength measurable by spectro-
photometry when excited by the proximity of the first
sighalling moiety. However, this technique is per-
formed in solution and can generate false positive
results in the absence of the analyte if the two
probes happen ‘to approach too closely in solutlon

and react with each other.
Similarly, U.K. Patent Appllcatlon 2,019, 408A
publlsﬁed October 31, 1979, discloses a method for

i

’/
[
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detecti@g nucleic acid sequences in solution by employ-
ing an enzyme-labelled RNA or DNA probe which, upon
contactjwith a chromogen substrate, provides an
optically 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.e., centrifugation, molecular weight exclusion,

and the like. Like Heller's technigue, this method

is performed in solution.

i There remains therefore a need in the art
for a réliable, simple and quantifiable technigue for
the detectlon of analytes of inmterest in biological
and non-blologlcal samples.

K { SUMMARY OF THE INVENTION
."! p

i . The present-invention provides a solution

i
i

for thefdlsadvantages of presently available methods
of detedtlng analytes by a novel combination of
hybrldléatlon and immunological techniques. 1In
aceeEéaﬂce—w&%&~émr1nﬁmi:te—e£ the present inven-
tion, chemlcally labelled polynucleotide or oligo-
nucleotide probes are employed to detect analytes by
having the capacity to generate a reliable, easily
guantifiable soluble signal.

- Analytes to be detected by the detection
process%s of this invention may be present in any
biologiéal or non-biclogical sample, such as clinical
samples? for example, blood urine, feces, saliva,
pus, seﬁen, serum, other tissue samples, fermentation
broths,iculture media, and the like. If necessary,
the anaﬁyte may be pre-extracted or purified by known
methods jto concentrate its nucleic acids. Such nucleic
acid concentration procedures include, for example,
phenol éxtraction, treatment with chloroform-isoamyl
alcoholgor chloroform-octancl, column chromatography
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Sephadex, hydroxyl apatite), and CsCl equi-
librium

centrifugation. The analyte, separated from
nating materials, if present;ls\ according to
sent invention, fixed in hybrldlzable form to

,suppzrtg é

K
on —analytes. in a biological sample are pre=-

'denatured into single-stranded form, and
rectly fixed to a suitable solid support.
tively, the analyte may be directly fixed to

the supﬁort in double-stranded form, and then dena-

tured.

iThe present invention alsoc encompasses

indirect fixation of the analyte, such as in in situ
techniqﬁes where the cell is fixed to the support and
sandwich hybridization techniqgues where the analyte

o

is hybr]dlzed to a polynucleoti ge seguence that is
fixed te the solid support. A}n-the—pfaeﬁiees—e#

ias—invent:on,—;t is preferred that the solid support
to which the analyte is fixed be non-porous and trans-

parent,

ESuch as glass, or alternatively, plastic,

polystyréne, polyethylene, dextran, polypropylene

and the

like. Conventional porous materials, e.g.,

nitrocellulose filters, although less desirable for
practice of the method of the present invention, may

also be

émployed as a support.
' It is also highly desirable that the analyte

be easiliy fixed to the solid support. The capability
to easily fix the analyte to a transparent substrate
would pefmit rapid testing of numerous samples by

the detection technigues described herein.

4

Chemically-labeled probes accerding—te—the

Co invention are then brought into contact with the
fized sipgle-stranded analytes under hybridizing

S conditions. The probe accordingte—the present

i ﬁéavea%ieé is characterized by having covalently
attached;to it a chemical label which consists of a
signalli#g moiety capable of generating a soluble
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signal.;:Desirably, the polynuclectide or oligonucleo-
tide pro@e provides sufficient number of nucleotides
in 1its s%quence, e.g., at least about 25, to allow
stable hiybridization with the complementary nucleo-
tides oﬁ“the analyte. The hybridization of the probe
to the s?ngle-stranded analyte with the resulting
formatiop of a double-stranded or duplex hybrid is
then detkctable by means of the signalling moiety of
the chemgcal label which is attached to the probe
portion ?f the resulting hybrid. Generation of the
soluble %ignal provides simple and rapid visual
detectio@ of the presence of the analyte and also
provides?a quantifiable report of the relative amount
of analy&e present, as measured by a spectrophoto-
meter or;the like.

; The method of the present invention involv-
ing the %olorimetric or photometric determination of
the hybr&dized probes employs as the signalling moiety
reagents%which are capable of generating a soluble
signal, e.g., a color change in a substrate in solu-
tion. Preferable components of the signalling moiety
include enzymes, chelating agents and co-enzymes,
which ar% able to generate colored or fluorescent
solublei%ignals. Specifically, certain chromogens
upon contact with certain enzymes are utilizable in
the methHod of the present invention. The following
Table I [lists exemplary components for the signalling
moiety cf the present invention. Each chromogen
listed #s reactive with the corresponding enzyme to
produce ;a soluble signal which reports the presence
of the dhemically—labeled probe analyte hybrid. The
superscfipt notation (%) indicates that the chromogen

fluores%es, rather than produces a color change;

| )2
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TABLE I
ENZYME
alkaline phosphatase
or

acid phosphatase

peroxidase

p-D-galactosidase

glucose-oxidase

CHROMOGEN

*4-Methylumbelliferyl
phosphate

*bis (4-Methylumbelli-
fervl phosphate

3-0-methylfluorescein.

*¥Flavone-3-diphosphate
triammonium salt

p-nitrophenyl phosphate
2Na.

*Tyramine hydro-
chloride
*3=-(p~hydroxyphenyl)
Propionic acid
*p=Hydroxyphenethyl
alcohol
2,2'=-Azino-pi-3-
Ethylbenzthiazoline
sulfonic acid
(ABTS)
ortho-phenylenedia-
mine 2HC1
O-dianisidine
*5-amincsalicylic acid
p-cresol
3,3'-dimethyloxy-
benzidine
3-methyl-2-benzo-
thiagoline hydra-
zone
tetramethyl benzidine

0-nitrophenyl $-D-
galactopyrancside

4-methylumbelliferyl-
B~D-galactoside

ABTS

As another aspect of the present invention,

the si&nalling moiety may be attached to the probe
through the formation of a bridging entity or

compleﬁu Likely candidates for such a bridging

entity %ould include a biotin-avidin bridge, a
biotin{streptavidin bridge, or a sugar-lectin bridge.

7y
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Once the fixed probe-analyte hybrid is
formed, | the method may further involve washing to
separat¢ 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
employeq. Thereafter, another washing step may be
employed:to separate free signalling moieties from
those atitached to the probe through the bridging

moiety. |
: e ﬂavxéﬁk)
i Broadly,Lthe—5?3g%éégg;éé-%his—tnventrcn

provide hybrldlzatlon techniques which provide the
same ben@flts as enzyme linked immunosorbent assay
teChnltuS, i.e, the gualitative and quantitative
determlnatlon of hybrid formation through a soluble
signal. ;| Various technigues, depending upcn the
chemicall label and signalling moiety of the probe,
may be ehployed to detect the formation of the probe
analyte hybrid. It is preferred, however, in—tire
practices of this—invention, to employ spectrophoto-
metric téchniques and/or colorimetric techniques for
the determination of the hybrid. These technigues
permit not only a prompt visual manifestation of the
soluble signal generated by the signalling moiety

on the dopuble-stranded hybrid, but also permit the
quantita%ive determination thereof, i.e., by the
enzymati% generation of a soluble signal that ¢an be

quantita%ively measured.

% Yet another aspect of the method of the
present inventlon involves generating the soluble
signal f rom the probe-analyte hybrid in a device
capable ?f transmitting light therethrough for the
detectioﬁ of the signal by spectrophotometric‘tech—
niques. %Examples of devices useful in the spectro-
photomettic analysis of the signal include conven=-
tional aﬁparatus employed in diagnostic laboratories,
i.e., pl%stic or glass wells, tubes, cuvettes or

/5
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arranéements of wells, tubes or cuvettes. It may
also ﬁe desirable for both the sclid support to which
the amalyte is fixed and the device tc be composed
of the same material, or for the device to function
as the support in addition to facilitating spectro-
photometrlc detection.

b A further aspect of the present invention
prov1des products useful in the disclosed method for
detectlon of a polynucleotide sequence. Among these
produdts is a device containing a portion for retain-
ing a*fluld. Such portion contains an immobilized
polyn%cleotlde sequence hybridized to a polynucleotide
or olibonucleotide probe. The probe, as described
above,hhas covalently attached theretc a chemical
label ancludlng a signalling moiety capable of gener-
ating a soluble signal. Also part of the device is
a soluble signal, preferably a colored or fluorescent
product, generatable by means of the signalling
m01etyr The portion of the device for containing
the flpid is desirably a well, a tube, or a cuvette.
A rela%ed product of the invention is an apparatus
comprlglng a plurality of such devices for containing
a flula 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 présent invention provides for the novel product
of a n%n—porous solid support to which a polynucleo-
tide 1s directly fixed in hybridizable form. Such a
fixed sequence may be hybridized to another poly-
nucleoFlde sequence having covalently attached thereto
a chemlcal label including a signalling moiety capable
of generatlng a soluble signal. As indicated above,
the suéport is preferably transparent or translucent.
Such pyoducts could be advantageously employed in
diagnoétic kits and the like.
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Other aspects and advantages of the present
invention will be readily apparent upon consideration
of the|following detailed description of the preferred
embodlments thereocf.

s DETAILED DESCRIPTION

PR The following examples are illustrative of
preferxed embodiments of the method of the present
inventilon. Specifically referred to therein are
methods, for fixing the analyte to a non-porous solid
supportL as well as illustrations of the use of soluble
signals;in rolynucleotide probes as discussed above.

O EXAMPLE 1

f‘ ; For purposes of the present invention,  em-
analyte is immobilized on a solid support, prefer-
ably a eon-porous translucent or transparent support.
To effe%t easy fixing of a denatured single-stranded
DNA seq@ence to a glass support,-ggiexemplary "fixing"
procedure may involve pretreating the glass by heat-
ing or QOlllng for a sufficient period of time in

the presence of dilute agueous nitric acid. Approxi-
mately ﬁorty-flve minutes in 5% dilute acid should
be adequate to leach boron residues from a borosili-
cate glqss surface. The treated glass is then washed
or rins%@, preferably with distilled water, and dried
at a teﬁperature of about 115°C, for about 24 hours.
A l0 peﬁgent solution of gamma-aminopropyltriethoxy-
silane, &hich may be prepared by dissclving the abovec:
identified silane in distilled water followed by
addition! of 6N hydrochloric acid to a pH of about
3.45, willl then be applied to the glass surface.

The glass surface is then incubated in contact with
the above—identified silane solution for about 2-3
hours at{a temperature of about 45°C. The glasg
surface 4is then washed with an equal volume of water

and dried overnight at a temperature of about 100°C.
The resuﬁting treated glass surface will now have

//
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availa%le alkylamine thereon suitable for immobilizing
or flxang any negatively charged polyvelectrolytes
applled thereto. [See Weetal, H. H. and Filbert,

b
i

A. M., "Porous Glass for Affinity Chromatography

BN

Applications", Methods in Enzymology, Vol. XXXIV,

Affiniﬁy Techniaues Enzyme Purification: Part B.
7 PD- 5%%72, W. B. Jakoby and M. Wilchek, eds.]
;Il Such treated glass could then be emploved
in the-practice—ef the method of the invention. For
example, glass plates provided with an array of
depressiions or wells would have samples of the various
denatured analytes deposited therein, the single<
strandefl analytes being fixed to the surfaces of the

wells. Thereupon, polynucleotide probes provided
with a chemlcal label may be deposited in each of
the wel}s for hybridization to any complementary

single-%tranded analyte therein. After washing to

remove any non~hybridized probe, the presence of any
-—=

hybrid Qrobe-analyte 1qkﬁetectab1ehﬁeeeféiﬂg_to_the
method—a{-%he—present—iaventfnnr One detection tech-

nique as described herein involves the addition of
an enzyqe—llnked antibody or other suitable bridging
entity of the label for attachment to the probe.
Subsequqntly a suitable substrate is added to elicit
the soluble signal, e.g., a color change or chemical
reactloq, which is then measured colorimetrically or

photometklcally.
ﬁ % A glass surface treated as described in

Example ? can be employed in the method of the
present %nvention, wherein gluccsylated DNA is
employedéas the labelled probe, and the signalling
moiety cfmprlses the combination of acid phosphatase
and its substrate paranitrophenylphosphate.

” In this procedure, glucosylated bacterlo—

phage T, DNA isolated from E.coli CR63 cultures

I %
'
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1nfecteﬁ with phage T AM82 [4% 621] and purified to
be free of chromosomal DNA, or non-glucosylated,
hlghly'purlfled calf thymus DNA is delivered in
1lo0pl p@rtlons to treated glass tubes in triplicate
set. After l? ~30 minutes at room temperature, the
solutlom is removed and the tubes rinsed generously
with PBS Mg buffer [100mM Na-K-PO,, pH 6.5, 150mM
NaCl anq 10mM MgClz].
é One set of tubes is checked for the
presencé of DNA by staining with ethidium bromide
[100pl of 1 mg/ml solution, 30 minutes in the dark, at
room temperature]. The staining solution is removed
and the jtubes rinsed and checked by UV light. Both
glucosyliated labelled and unlabelled DNA “probe"
bound to the activated glass surface by the observed
red fluorescence characteristic of ethidium bromide.
j To another set of tubes is delivered
fluorescein-labelled ConA [100pl of 0.1 mg/ml in
PBS'Mg++‘buffer]. The Concanavalin A [ConA] is
obtainedf and solubilized in 2.0M NaCl at a concentra-
tion of 50 mg/ml, and fluorescein-labelled by reacting
ConA with fluorescein isothiocyanate at an FITC to
protein molar 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 m%nutes. Any unreacted FITC is removed by
gel filtgation on Sephadex G-50. After 60 minutes.
at room %emperature, the solution is removed and the
tubes riﬁsed and checked under UV light. ConA bound
only to glucosylated DNA in tubes containing T DNA.

\ To the third set of tubes is dellvered
100u1 ofkunlabeled ConA in PBS-Mg * buffer. After
60 minut%s at room temperature, the tubes are rinsed
free of éonA with 0.2M Imidazole buffer pH 6.5.

:

' Acid phosphatase is then added [0.005 units

A

in 100u1Eat 0.2 percent phosphatase-free BSA] and

the tubes are 1ncubated at room temperature for 30
mlnutes.f After rinsing w1th 0.15M NaCl to remove

/7
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any unb%qnq nzyme, (.lmM paranitrophenylphosphate
in c_).zg,_gﬁﬁ at pH 6.5 is added and incubation
t;aata;ne? for 60 minutes at 37°C. The enzyme reac-
tion is &erminated by adding 1.0 ml of 0.5 percent
sodium b?carbonate and absorbance is determined at
A300°

¢ The resulting observed test results indi-
cate tha? acid phosphatase, one component of the
signalli%g moiety gives a positive visible color
reaction, upon reaction with its chromogen, only in
tubes co%taining Yprobe" T4 DNA and bridging meoiety,
ConA, buFLyas-washed off from the tubes which

contained only ConA or ConA and calf thymus DNA.

o | EXAMPLE 3

! j In an example of the method of the present
inventio#, phage lambda DNA was employed as the
analyte,?glucosylated DNA as the labelled probe,
ConA as %he bridging entity and alkaline phosphatase
with parénitrophenylphosphate as the signalling
moiety. éBacteriophage lambda, obtained by heat
inductio% of E.coli stain W3350 lysogenic for AC1857

phage, w%s embloyed for the preparation of phage
lambda D$A. In these tests, the analyte, phage
lambda DNA, was immobilized on an activated glass
surface éccording to the following procedure. After
rinsing %ith buffer, glass tubes were coated with
100ul of?coating solution [50 percent formamide, 5X
SSC, 100ég salmon sperm DNA 0.2 percent polyvinyl
pyrrolidéne, 0.1 percent Triton X-100, 0.2 percent
BSA and @.05 percent SDS] at 42°C for 90-120 minutes.
The coating solution was removed and thé?éurface was
covered iith 100yl of coating solution containing
phage lambda DNA.

|- Phage lamba DNA employed as the probe is
nick traﬁslated with maltose-triose dUTP to intreduce
glucosyléresidues into the DNA. The glucosylated

}'(J

~
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minutes and rapidly cooled in ice bath immediately
before use. The tubes were then incubated with probe
at 42°cC &or 24 hours. The solution was removed and
tubes we}e rinsed with PBS-Mg++ buffer. As described
above int example 2, ConA is added to the tubes in
PBS'Mg++:buffer. After 60 minutes at room temperature
the tubes are rinsed with 0.2M Imidazole buffer.

; Also as described in Example 2, the signal-

ling moi%ty components, acid phosphatase and paranitro-
phenyl phosphate, are sequentially introduced into

the tubes, to generate the detectable soluble signal.
In thes%ltests, the glucosyl moiety of the DNA probe

is one bﬁidging moiety of the chemical label, and
reacts wﬁth and is strongly attracted to the second
bridgin%\moiety, ConA. The results indicated that
acid ph&sphatase was not washed off from the tubes
which cﬁhtained glucosylated probe, whereas tubes
containing non-labelled probe did not show any enzyme

r e, |
act1v1tﬁ.

[

& EXANPLE 4
I

] | As in the above example employing a gluco-
sylated%DNA as the labelled probe, wherein the
glucosyl moiety serves as part of the chemical label,
comparaéle results may also be achieved*igz%he—prasn
tice of this—imvention employing a biotin-labeled
DNA proge. 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
eliciteé or detected by means of an avidin or strept-
avidin-iinked enzyme, since avidin is strongly reac-
tive with or strongly bonds to biotin.

. For example, a biotin-labeled DNA probe
would r%adily be detected by an enzyme complex of

the cha%acter avidi@é&otiaualkaline phosphatase. '

More specifically, the presence of the biotin-labeled

A
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DNA probe would readily be detected by contacting

the hybrid containing the biotin-labeled probe with
the ehzyme complex avidin-bpiotin-alkaline phosphatase,
and bringing the resulting probe and avidin-biotine:
alkaline phosphatase complex intc contact with a suit-
able substrate which, upon contact with the enzyme,
would_prod ce a soluble signal that would be readily

52// noticeéd orjcapable of being determined, both gualita-

tivelﬁ and gquantitatively, by photometric and/or
colorimetric means. If desired, instead of an avidin-
biotin-enzyme complex, there could be used an antibedy
to biotin for attachment to the biotin moiety of the
biotin-labeled DNA probe, followed by a complex com-

prising anti-antibody~enzyme in the manner described

above.
- :
A ? EXAMPILE 5
4:/’ f1 ﬁ The advantages of—thepractices of this

1nvent10n are also cbtainable when the probe is
1mmob1112ed on a non-porous plastic surface. When a
plastlc surface is employed, it is sometimes desir-
able tg increase the effectiveness or uniformity of
the fi%ation by pretreating the plastic surface.

f Because polystyrene from various batches
or soufces exhibits different binding capacities,
the adlierence or fixing of DNA to a polystyrene sur-
face is improved by treating the surface with an
amino-substituted hydrophobic polymer or material.
Previous experiments demonstrated that addition of
duodecadiamine (DDA) to polystyrene resulted in an
uniferm binding coefficient of polystyrene plates of
differéht batches. Another technique for improving
the fiﬁing or uniformity of the plastic surface for
fixing DNA involves treatment of the surface with
poiylysine (PPL).

In tests involving the fixing of DNA to a
plasti@_surface, biotinylated DNA (b-DNA) was

4

2
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7 denat%red and aliquoted into Dynatech, Immulon II™
‘ wells. Samples were allowed to dry onto

S

N

M’ i

the piastic 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-
phatase, followed by development with p-nitrophenyl
phosp@ate in diethanolamine buffer, pH 9.6. Enzymatic
activiity was monitored at 405 nm utilizing the auto-

matic Dynatech Micro ELISA Scanner. This procedure
enable? gquantitation of the amount of bound DNA and
theref?re the degree of biotinylation. To increase
the se%sitivity of detection, a fluorogenic substrate
such a% 4~-methylumbelliferyl-phosphate, or its
analogﬁes, with companion enzymes, may be used.

' In a further example of the method, dena-
tured %denovirus 2 DNA, the analyte, was bound to
polystﬁrene plates as described above. After blocking
with Dénhardt's formamide blocking buffer, several
biotinylated probes, Lg—adeno—z—DNA and lambda DNA
were hﬁbridized to the immobilized DNA. To one set
of immébilized DNA, no probe was added. The extent
of hybfidiZation was determined by means of ef the
antibody-enzyme reaction as described above. It was
observ{d that only the homologous adeno-2 probe
hybridiéed. This technique demonstrated that in
vitro hybridization under these conditions is specific
and car be monitored cquantitatively by the method of
the present invention.

. Other methods for enabling fixation of singles.
strandéd analyte to a solid support for use in the
method%of the present invention include the following.

‘ EXAMPLE 6
| in further tests, radioactively-labeled
: . . i 3 .
DNA was prepared by nick translation with [TH]JdATP.

The 1aﬂelled, non-biotinylated denatured DNA [2000 ng

“7}
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to 5 ﬁg] 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
mlnutés, 1 hour, 2 hours, 3 hours, 4 hours, and

18 hours, samples were counted. Binding was maxzimal
after itwo hours of incubation, however, 50 percent
of the originally applied DNA bound regardless of
the concentration, thereby indicating that there is
an equilibrium between beund and unbound DNA.

In other tests, polystyrene microfilter
wells were nitrated using the procedure of Filipsson
and Homnby, Blochem J. 120, 215 (1970). The poly-
styrenb wells were immersed for 20 minutes in a

f mlxtur of concentrated nitric and sulfuric acid [41
/ percent, v/v] cooled to 0°C. The wells were then
washed[thoroughly with water and subsequentlvy heated
to 70°C in a 6 percent solution of sodium dithionate
in 2M pota551um hydroxide. After 4 hours, the wells
were wgshed thoroughly with 0.5M hydrochloric acid
and d1§t111ed water.
§ To produce 6-aminohexane linked polysty-
rene, %-amino—caproic acid-N-hydroxysuccinimide
{ ester-@ydrobromide [5 mg thereof dissoclved in 0.2M
dimethyl formamide prepared by reacting 6-aminocaproic
acid-h%drobromide with N-hydroxysuccinimide and
dicycléhexyl carbodiimide in dimethylformamide and
< recryspalllzed from isopropy alcohol} was added to
0.1M s@dlum borate [0.4ml]. Amlno—der1v1tlzed poly-
styrené microfilter wells filled with this solution
were ailowed to react at room temperature for 4 hours
and thgn washed thoroughly with distilled water.
The reéultlng treated wells absorbed H-labeled DNA
from agueous solution at pHE less than 9.5.
b An improved capability for fixing or immo-
‘ biliza%ion of DNA to non-porous siliceous solid sup-
ports,?such as glass and plastic, is also provided
by treétment with a coating of an epoxy resin. For

Lt
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examplé, treatment of glass’or polystyrene surfaces
with commercially available epoxy glues, such as a
solutio% of epoxy glue in ethanol [l percent w/v]
serves Fhis purpose. These epoxy solutions are
applied| to the surfaces or wells, and the solvent,
ethanol; evaporated thereupon at a temperature of
37°C, thereby providing a polyamine polymeric coating
on the treated surface. These surfaces were found
to absorb H-labeled DNA from agueous solution at pH
less than 9.5.

i EXAMPLE 7

. -

Yet another example of the method of the
present|invention, including fixing the polynucleotide
analyte;sequence directly to a non-porous solid sup-
port, such as a conventional microtiter well, may be
performéd according to the procedures outlined below.
Conventional microtiter well plates can

be pre-finsed with 1M ammonium acetate (NH40AC),

in an amount of 200puls/well. Analyte DNA would be
diluted to 10 200ng/50u1 in water or 10mM Tris-HCl

at pH 715 and lmM EDTA{TE). After boiling for

5 minutds and quick cooling in ice water, an equal
volume df 2M NH40Ac would be added and 50ul of analyte
DNA is added per well, giving 5 100ng of analyte DNA
per well. After open plate 1ncubatlon for 2 hours

at 37°C, the wells can be sealed and plates stored

at 4°C. ! Alternatively, open plates can be incubated
at 37°Ciuntil the wells are dry, at which point the
plates g¢an be sealed, and stored at 4°C foxr up to
one-two jmonths. Single-stranded analyte DNA is now
fized to the wells.

An alternative method to denature and then
fix theianalyte DNA to the well is to add 50ul of DNA
in TE té wells at a concentration of lO- OOng/SOul.
After addlng 25ul at 0.9N NaOH and m1x1ng, the plates
can be ;ncubated for 10 minutes at room temperature.

\
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After %dding 25ul of 4M NH,OAc, the open plate may

be incubated at 37°C for 4 hours or until dry and

the plétes sealed and stored at 4°C until ready to
use. !

To prepare the plates for hybridization,

the wells would be rinsed twice with 0.3m NaCl, 0.03m
sodium citrate (2X SSC) (200ul/well) buffer regardless
of whether the plate was dried or not. Preferably,
the wells can be rinsed once with 2X §$SC/1% Triton
X-100 after the two 2X SSC rinses. Plates should be
blotted on absorbent paper before beginning each
rinse. !
‘ To hybridize the fixed analyte with a probe,
the foylowing protocol would be followed. A nick
translated probe would be heat denatured and added

to a hybridization soclution containing 30% formamide
(deionized), 2X-4X SSPE (20X SSPE = 3.6 M NaCl, 0.2M
NaPO4, pH 7.4, 0.02M EDTA) depending on the GC con~
tent of probe, 0.1% SDS, and 5.0% dextran sulfate

to give a final concentration of 0.2-1.0 ug probe/ml.
An alternative hybridization solution contains 30%
formamilde {deionized), 2X-4X SSPE, 1.0% Triton X-100,
and 5.0% dextran sulfatelénd o.g;l.o ug probe/ml.
100ul of the selected hybridization mixture is added
to each well. After sealing the plates, they are
incubated at 37°C for a desired time.

r The hybridization solution is poured out,
or coliected by aspiration for reuse if desired.

The plates are rinsed twice with 2X SSC and 0.1% SDS
or 2X SSC and 0.1% Triton X-100. according to whether
the first or second hybridization solution identi-
fied above was employed. At this point two to four
stringency rinses of SSC and detergent are preferably
performed by heating the buffer to the desired temper-
ature and adding it hot to the wells. Formamide and
low SS¢ or SSPE can be used at 37-40°C to achieve

the deéired stringency. Following stringency washes,

i
i
i

i

I«
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wells %re rinsed twice with 1X S3C or 1X SS8C and 0.1%

Triton

%—100, and the plates are now ready for

detectﬁon.

Detection of the fixed hybridized analytes

probe atcording to the invention may employ the proce-
dure for commercially available ELISA assays using

AU the senéitive DETEK® l-alkaline phosphatase or DETEK®

1-horseradish peroxidase assays (Enzo Biochem, Inc.).
Beginning at the blocking procedure, the standard

method

is employed except that after blocking, no

rinsingtstep is used. Complex diluted in 1X complex
dilution buffer is thereafter added as taught in
these commercially available assays.

As will be apparent to those skilled in

the art!in the light of the foregoing disclosure,
many alterations, modifications and substitutions

are posgible in the practice of this invention,

without{departing from the spirit or scope thereof.

Consequéntly, only such limitations as appear in the

appended claims should be placed upon the scope of

the invention.

4
13
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///;;AT IS|CLAIMED IS:

;

E 1. A method for detecting a polynuc

tide sequence which comprises:
7

i Or’fiXiEg said polynucl i
to'gﬁgggzzdiupport in hyﬁrid' e form;
| forming entity comprising said

f

g detecting said polynucleotide segquence
by mean% of the generation of a soluble signal.

2. The method according to glaim 1,
7B R S said detecting step comprises

spectroéhotometric techniques.
L

charactérized in—that said sol ignal is selected
from the group consisting of a colored produc%veg a

product.

- 4. The method according to Flaim 1,
Lt ,N';%:/ thafaeEﬁnhnxkéﬁ~%ha% said signalling moiety is
J'L&-“/ selected from the group consisting of an enzyme, a

chelatiﬁg agent and a co-enzyme.

to Claim 1,

5. The method accordi
id support is

méthod according to Claim 6,
said solid support is trans-

’L‘t
’ L’Earéﬁ/ﬁ
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5 i 5/ The method according to /Q’la:.m 5
b éh&facteﬁzeé-—}g_.th.a.t said solid support is selected
from tl?e group consisting of glass, plastic, poly-
styreng, polyethylene, dextran and polypropylene.

f\?}\, \ o Claim 1,
&/ﬁ/ LS olid support is porous.

é
b %
0 / | }/ The method according &% ;Zlalm 1,
-Gh&fae-‘aeﬂzeé——rn—ct—ha:t said polynucleotide sequence
1s directly fixed to said solid support.
/ T }9/ The method according to /Clalm,gf
cha%&etﬂrﬂ:zed—-rn—th-a-t said polynucleotide seguence

is fixed to said solid support in single stranded

-4

Z % The method according to flaim 1,
G L-ch-a—raetea&i—zed—-i:n—tha-t said signalling moiety is
attached to said polynucleotide or oligonucleotide

probe tirirough the formation of a complex.

Lo |

127 The method according to ‘gflaim;,

‘. L%af'}zeé—ﬂr—th&t said complex is selected from
the group consisting of biotin and avidin, biotin
and streptavidin, and a sugar and a lectin.

10

’; 4. The method according to £laim 1,

: i said forming step further com-

A
prises rashlng to remove said polynucleotide or oligo-

nucleotlde probes that do not form said entity.

! 14.  The method in a}_m with

i
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/\/ ,[ through@the formation of a complex formed-after said
washing%

i

. 15. The meth in accordance with Claim 14,
charactérized in t said forming step further com-
prises éepa ing free signalling moieties from said
ignalling moiety-probe complexes.

1
;;ﬁf The method according to flaim 1,
wherein Isaid detecting step further comprises gener-
ating said scluble signal in a device capable of
transmitting light therethrough for the detection of
said soluble signal by spectrophotometric techniques.

ki gecoidong
I%z " The methodk; i

Klaim yLégégggéerizedninwthat said device is

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

& 0

a cuvette and an apparatus which comprises a

plurality of said wells, tubes or cuvettes.

} 72
| A
oo The method according to’zlalml}ﬁﬁ
rizedin—that said solid support and said

L device are composed of the same materials.

—

¢ |
) { %‘20. A device which comprises:
5\/ : ; means for contajring a fluid
/?’ compris%ng:
/ ﬁ (i) an obilized polynucleotide
!ﬂ\“ % sequence hybridiZéd to a polynucleotide
B | or oligorucleotide probe, said probe
;§/ . havipg covalently attached thereto a
/ |
/o 5
-
)’,*”"“ S ;.
s g A
N '



wherein said means for containin
from the group consisting of a
cuvette.

wherein

group ¢

£fluid,

;
directl
hybridi

-29-

chemical label comprising a /signalling
moiety capable of generating a soluble
signal, and

(ii) a soluble signal) generated by

means of said signalling /moiety.

21. The device according to Claim 20,
a fluid is selected
ell, a tube, and a

22. The device
said soluble signa

rding to Claim 21,
ected from the
onsisting of a colored or fluorescent product.

23. An apparatys comprising:
a plurality of means for containing a

/

wherein at least,one of said means comprises:

(1) an 1mmob1112ed polynucleotide
sequence hybf;dlzed to a polynucleotide
or ollgonuc%eotlde probe, said probe having
covalently attached thereto a chemical label
comprising/a signalling moiety capable of
forming a/soluble signal, and

(ii)/ a soluble signal generated by

means o?fsaid signalling moiety.

24. A non-porous solid supp having
v fixzxed thereto a polynué//p ide sequence in
zable form. -

according to Claim 24,
éﬁZﬁ polynucleotlde sequence

probe having covalently attached thereto'
cal label comprising a signalling moiety

4 chemd . . "
capable of generating a soluble signal.
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i METHODS AND STRUCTURES EMPLOYING
CHEMICALLY~LABELED POLYNUCLEOTIDE PROE?g
b

ABSTRACT OF THE DISCLOSURE /

Polynucleotide sequences in a sample of
biolog%cal or nonbioiogical 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-labeled polynuclectide or
oligon@cleotide probes having a seguence complemetary
to thegfixed sequence for determining the identifica-
tion aﬁd/dr presence of the target polynucleotide
sequenées. The chemical label covalently or non-
covaledtly attached to the probe comprises a signal-
ling m@iety capable of generating a soluble signal
detect%ble by spectrophotcometric assay techniques.

P
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}named inventor, I hereby declare that:

e, post office address and citizenship are as stated
l'to my name,

am the original, first and sole inventor (if only one

ted below) or an original, first and joint inventor (if
s are listed below) of the subject matter which is

for which a patent is sought on the invention entitled

- STRUCTURES EMPLOYING CHEMICALLY-LABELED POLYNUCLEOTIDE
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(check
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I hereby st
the above-i
amended by

I do not kn
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before my o
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I do not kn
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I acknowled

to the exam:

37, Code of
I hereby cl
States Code
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any foreign
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{if applicable)
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§

(Number) g (Country) (Day/Month/Year Filed)
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Priority

Claimed

1l

{
Yes No

I hereby claim the benefit under Title 35, United States Code,
§ 120 of any United States application(s) listed below and, insc-
far as the {subject matter of each of the claims of this applica-

tion is not
the manner

disclosed in the prior United States application in
provided by the first paragraph of Title 35, United

States Code, § 112, I acknowledge the duty to disclose material
information as defined in Title 37, Code of Federal Regulations,
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application
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Charles B. Smith, Esg. - Reg. No. 16,763
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Direct telgphone calls to:
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‘Mary E. Bak, Esg. - Reg. No. 31,215
Samuel B. Abrams, Esg. - Reg. No. 30,605

Mary E. Bak, Esqg.
Fish & Neave
29th Floor
875 Third Avenue
New York, New York 10022

Mary E. Bak
(212) 715-0600




I hereby deéclare that all statements made herein of my own knowl-
edge are true and that all statements made on information and
belief are believed to be true; and further that these statements
were made with the knowledge that wilful false statements and the
like seo made are punishable by fine or imprisonment, or both,
under Section 1001 of Title 18 of the United States Code and that
such willfyl false statements may jeopardize the validity of the
application or any patent issued thereon,

Full name ¢f first inventor Jannis G. Stavrianopoulos

Inventor's signature
: Date
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Citizenship ynited States of America

Post Office Address
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Full name ¢f second joint inventor ppllie Kirtikar

Second Inventor's signature

Date
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CitizenshiP ppited States of America
Post Office Address
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Full name ©f third joint inventor Xenneth H. Johnston
Third . Inventor's signature

Date

Residence | 95 Horatio Street, New York, New York 10014

Citizenship Canada

Post Offick Address

Full name bf fourth joint inventor Barbara E. Thalenfeld

Fourth Inventor's signature

; Date
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TﬁE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicantsg : Jannis G. Stavrianopoulos et al.
serial No., ;732,374
Filed é : May 9, 1985
For i : METHODS AND STRUCTURES EMPLOYING
: CHEMICALLY-LABELLED POLYNUCLEQTIDE

? PROBES

; New York, New York
: September 11, 1985

[

Hon. Commi%sioner of Patents
an@ Trademarks
Washington) D.C. 20231
i}

Attention:% G. Barnhart
¢ Application Branch

PETITION FOR EXTENSION OF TIME
FOR RESPONDING TC NOTICE TO
FILE MISSING PARTS OF APPLICATION

Sir: !

fursuant to 37 C.F.R. § 1.136, applicants request
that time éor responding to the Notice To File Missing Parts

of Applicaéion dated June 4, 1985 be extended for a period of
three montﬁs from July 9, 1985, i.e., two months from the
filing dat% of the application, up to and including September 9,

1985.
Pursuant to 37 C.F.R. § 1.17, applicants have enclosed

i\ a check in ithe amount of $350.00 to cover the fee for this two

month extension.

The Commissioner is hereby authorized to charge

payment ofjany additional filing fees required by this paper

under 37 C{F.R. § 1.16, or credit any overpayment of same, to
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&;
Deposit A@count No. 06-1075. A duplicate copy of this trans-
mittal le%ter is enclosed.

f Respectfully submitted,

;

§ , Sy & 252M<

1 James F. Raley, 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

Tel.: (212) 715-0600
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

E
SERIAL NUMBER | FILING DATE |

FIRST NAMED APPLICANT f ATTORNEY DOCKET NO.

Bl Sy T

TESTR P R SN LT R e W N b i TR 7 L

This is 3 communication from tf

EXAMINER
TRILERT T sl

I

=

ART UNIT

el

PAPER NUMBER

DATE MAILED:

@ examiner in charge of your application.

COMMISSlOI\EEH OF PATENTS AND TRADEMARKS

[&This application has been examined

A shortened statutory period for response tol
Failure to respond within the period for resp

[_] Responsive to communication filed on

[ This action is made final,

this action is set to expire month(s}, days from the date of this letter,
onse witl cause the application to become abandoned, 35 U.S.C. 133

Part | THE FOLLOWING ATI'AQHMEMT(S) ARE PART OF THIS ACTION:
L Notice of Refarences Cited by Examiner, PT0-832. 2. ] Notice re Patent Drawing, PT(-948,
3. [] Notice of Art Cited by Applicanty PTO-1448 4, [ ] Notice of informal Patent Application, Form PTQe152
5. [ ] Iaformation on How to Effect Drawing Changes, PTO-1474 s. [

Part i SUMMARY OF ACTION

&Claims [ - CQ

™

are pending in the application.

Of the above, claims

are withdrawn from consideration.

have been cancelled.

are ailowed,

are rejected.

are objected to.

are subject to restriction or election requirement.

. These drawings are [_] acceptable;

, has been [ _] epproved. [ disapproved (see explanation). However,

2. ] Claims :

3. ] Claims

4 mCIaims / ’_Gzé

5 [ Claims

6. [__| Claims

7. (] This application has been filed with informal drawings which are acceptable for examination purposes unti{ such time as allowable subject
matter is indicated. 1

8. [ ] Allowabie subject matter having éeen indicated, fermal drawings are required in response to this Office action.

9. [} The corrected or substitute drawings have been received on
[ not acceptable fsee explanaion).

10. [_] The[ iproposed drawing correc&ion and for the || proposed additional or substitute sheet(s) of drawings, filed on
has (have) been [ ] approved by the examiner. || disapproved by the examiner {see explanation).

11. [7] The proposed drawing correction, filed
the Patent and Trademark Officej no longer makes drawing changes. 1t is now applicant's responsibility to ensure that the drawings are
corrected. Corrections MUST bei effected in accordance with the instructions set forth an the attached letter “INFORMATION ON HOW TO
EFFECT DRAWING CHANGES™|, PTO-1474,

12. ] Acknowledgment is made of the £laim for priority under 35 U.S.C. 119. The certified copy has {1 been received [ not been received
] been fited in parent application, serial no. ; filed on

13, [ Since this application appears 9 be in condition for allowance except for formal matiers, prosec‘ution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.0. 11; 453 0.G. 213.

M. [ 3 Other

PTOL-326 (Rev. 7-82)
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Serial No. | 732374

i
Art Unit §127

i

i
{
|

{a)the invention was known or used
ﬁy others in this country, or

atented or described in a printed
jublication in this or a foreign
ountry, before the invention
hereof by the applicant for

atent. 0
_ e iy

4 .

claimg 1, 3, 4, 8-10 and 13 are rejected under 35

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

;
Falkoﬁ et al teach a method of detecting poly-

nucleotidegsequences in a test sample, by fizxing the
polynucleo%ide sequences to a nitrocelulose filter and
incubatingéthe filter with a chemical labeled probe (See
column 4, iines 12—18),¥%orming hybrids where nucleic
acid seque%ces are homologous. The filter is vinsed
and assaye? for the presence of a label which will be a
soluble siénal when enzymes or fluoroscent compounds are

i
utilized.

ClaimF 2 and 11-19 are rejected under 35 U.S.C. 103

as being u%patentable over Falkow et al as applied to

E
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 engyme labeled probe. The probe is
labeled bﬁ‘the formation of a complex, for example, by

'
coupling %vidin to an enzyme, such a beta-galactosidase,
and by co%pling biotin to the probe. The enzyme-avidin
and the p%obe—biotin are mixed and complex thus pro-

¥

1 .
ducing a labeled probe (See column 4, lines 36-61).

;
|
!
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Further, K

of hybrids|

ourilsky et al teach determining the

732374 -4-

127

presence

by the measurement of the generated soluble

i Hd
signal by éptical density (0.D.) readings in a

spectropho%omer. Further, Kourilsky et al teach

measuring the 0.D. in tubes. In the absence of unex-

pected res@lts, it would be obvious to modify the method

[
{

of Falkow %
lizing the

matber of Uil
Further,

signal in a3
utilizing o
Claimsg

being unpat

Gillespie e
{

it

<

t al by attaching the label to the probe uti-
‘complexing technique of Kourilsky et al;é4s¢
ne Kiowsia, methods c*}ﬁﬁ'*ackms‘ labels fohocleic 2ceds .
would be obvious to measure the soluble

tube with a spectorphotometer as a matter of
ne known detection system for another.

5-7 are rejected under 35 U.S.C. 103 as
entable over Falkow et al in view of

t al or Weetall.

Falkoﬁ et al are applied as above.

Gilleipie et al teach utilizing a glgss filter to

immobilize

RNA in a hybridization assay. Weetall

teaches thﬁ coupling of antigens, such as nucleotides

(See column

glass. In

lines 4-48) to silicecus material such as
o‘?u‘l\e‘ipe‘:bed-he&)‘s
the absenceV, it would be obvious to select a

3,

nonporous Qaterial, such as glass, to immobilize nucleic

k
acids, as suggested by Gillespie et al or Weetall and

substitute

for the nit

tuting one

another.

I

this support into the method of Falkow et al
rocellulose filter as a matter of substi-
support which will bYind nucleic acids for

t is admitted that the glass supports of both
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|

Gillespiexet al and Weetall are porous; however, these
reference% teach the use of glass to immobilize nucleic
acids is Known in the art. It is deemed toc be cbviocus
to select |2 nonpocrous support rather than a porous one

as a mere matter of experimental design.

£ Claims 20-23 are rejected under 35 U.S.C. 103 as
being unpa&entable over Kourilsky et al in view of
Falkow et al.

The r%ferences are applied as above. In the
absence ofiunexpected results, it would be obvious to
place the immobilized polynucleotide sequence hybridized
to a probe; with a chemical 1label as taught by Falkow et
al into a ftube as taught by Kourilsky et al for

spectrophometric measurement of the soluble signal

released ih measuring the presence of the hybrid, as a

mere matter of utilizing the tube as the means for
measuring %he signal. In regard to claim 23, it would
be obviousgto utilize a plurality of tubes containing
the immobilized sequence hybridized to the probe, if one
wished to perform a number of assays.

Claimé 24-26 are rejected under 35 U.S.C. 103 as
being unpa%entable over Gillespie et al or Weetall in
view of Fallkow et al.

The references are applied as above. In the

absence of unexpected results, it would be obvious to

non-porous solid support composed of glass or

o

utilize
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other silic
polynucleot

Gillespie ¢

bind to gla

versus poro
choice.

Any in
directed to

Serial No. 732374

i
t
i

127

reous materials to immobilize the
ide sequences of Falkow et al because
t al or Weetall teach that nucleic acids will

ss. The choice of utilizing nonporous glass

ps glass appears to be a matter of design
f
i

quiry concerning this communication should be
- Jayme Huleatt at telephone number

703-557-1748.

HULEATT :pc

1/13/88
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F(:F?ERVM 1’;&9 -122 U.S. DEPARTMENT OF COMMERCE
- PATENT AND TRADEMARK OFFICE .
[ _—
! TITLE REPORT PAPERNO. Ve
‘ A. APPLICATION FILE DATA P
. SERIAL NO. 2 FILED ~

ENTOR(S)—FULL WAME(S)
: -

AL L
o Zitotw. £

5. CONTINUATION OF

4. DIVISICN

8. REISSUE! OF

7. SUBSTITUTE OF

B. ASSIGNMENT RECORD DATA

The ﬁgﬁ'lent records reveal that the Title appears to be vested in:

E( (1.) Inventor(s)
[ {2.) As endorsed

[ {(3.) As the record now stands, the patent, when granted, will issue in the
name of the inventor(s).

0 i4.) Other

EXAMINED
LR TO AMD INCLUD) THIS CERTIFICATE
p,(é;z/;y DATED ’ %! Z//W

BRANCHICHIEF OF ASSIGNMENT SEARCH BRANCH

DIANE G. RUSSELE
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Applicants) Jannis G. Sravrianopoules. et al.,

[
§
i
f
b
;
F
|
3
¢
\

Serial No.

Filed

Far

L; May 9, 1985

#%
i

IN THE UNTTED STATES PATENT AND TRADEMARK OFFICE

e L LA N R ARSI AN ALY LD

1732.374 1 Art Unit: 127

} Examiner:

"}/IETHGDS AND STRUCTURES EMPLOYING CHEMICALLY-LARELLED

g#m,& NUCLEUTIDE PROUBES

[

Honorable C%\mzmss;eae" of Patents

RECEIVED

and Trademairks

Washingion,

Sir:

Enzo b

principal pla

T
~& 0} busin

FEB 1 1188

GROUP 120

DL 20231

SUBSTITUTE POWER (F ATTORNEY

iochem. Inc. a corparation of the State of New York, having its
ess at 323 Hudson Street, New York, ¥ew York 10613, the

owaer of the
application ar
and all power

application an
with full powe

alterations an
in the Patenta
Interpational

entirs right, title and iaterest in and to the above-identified

d the invention disclosed and/or claimed therein hereby revokes any
s of attorney previously granted with respect to the above-identified

d appoints, as principal atterney. Charles | Herron (Reg. No. 23,0192,
rof substitution and revacation, to prosecute this application, to make
4 amendments therein 1o receive the patent, to transact all business
nd Trademark 0ffice connected therewith andto file any
Applications which are based thereon under the provisionsof the

Patent Crmpera'(ziea Treaty.

Please
Ch

Cor
Enz
325
Net}

and directall %i

telephone no.

address all communications to:

rles | Herron Esg

porate Patent Counsel

o Biochem, Inc,

Hudson Street

York. Bew York 10613

5lephone calls regarding this application to Charles | Herron at
212) 741-3838, extension 127,

Enze Biochem, Inc.

Flzst CLM%S CERTIFICATE

Therchy certfy thar &%
depesited today with £

Brst class maif inan en
gomnissnnmr of Pate

2023

zr}:i”pc addressed to:

M %&%f/@%f\//ﬁ/ﬁ

Dean L. Engelharit
V P.Research ENZ-: CIP)

COTTespandence is bej;
U, Postal Service umg

& Trdemarks, Washington,
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¢ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE °2//%V

Applicants - j%mm 5. Stavrianopoulos, et al..

Serial No. :7 ﬁ_ 374 3 Art Unit: 127
Filed : M%‘-zy 9, 19%5 }Examiner:
For :MEFHODS AND STRUCTURES EMPLOYING CHEMICALLY-LABELLED

POE YNUCLEOTIDE PROBES

i
Honorable Camﬁmisséaner af Paleats
and Trademarks
Washington. DE. 20231

|
Sir: '

i
i
£

%_
The above ide&ltiﬁed application was filed mere than 2 1/2 years agoasa
¢

Continuationin—?art of U.S. Serial Number 461,469, which was filed on
January 21, 1983,

A Notice To Fﬂe Missing Parts of the application under 37 CFR 1.53(d} was
dated June 4.g§ 1985 and applicants responded thereto on September 11,

1985,
i

No further act%tivity is seen in our files. Applicants therefore respectfully
ingquire as to ‘éfhe status of the captioned application.

Respectfully submitted

FIRST CTASS CERTIFICATE &Q\Qﬂ S"((-QJUL"’"L

;m :f ; :’k;;‘?fﬂ“ Postat Somice s ® Charles J. Herron
i Bervice as .
first class mail in an dnvelope addressed R .
t0:
Commissioner of ra‘dnzg & Trdomarks, W, Registration No. 28,019

I}g zoggg
HQI sq " l
b
i
r

Reg. No, 28,019

Enz-7 CIP
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U.S. BEPARTMENT OF COMMERCE
Patent Office

Address Only: COMMISSIONER OF PATENTS
Washington, D.C. 20231

Huleatt Art ynit 127 ] PaperNo. 57
06/732374 505/09/85
Jannis G. Sta;vrianopoulos, et al Malled

Charles J. Herron, Esqg.
Corporate Patilent Counsel

Enzo Biochen,
325 Hudson Street
New York, New

Responsive to the prop

entered for the reason ¥ ecked below:

@’;(report from Ethe Assignment Branch dated IQ —// '/f {

The above com

ssed communication re the power of attorney filed

munication, sigré{d@t He : Ce/ . has not been

Inc.

MAILED
FEB 22 1988
&ROUP 120

York 10013

/~5-%F

4

1. ] , indicates that title
appears to be v@éﬁed in anather.
I
] (assignee of part interest)
2. [} The signature of ; (co-inventer)
in this application, has been omitted. The paper will be entered upon receipt of confirmation
signed by said go-inventer.
3. [} The person sigﬁing for the assignee has omitted his position, or is not an officer in the company.
4. [} The substitutelpower of attorney does not comply with Commissioner’s Notice of April 23, 1957,
718 0. G. 219; It is being returned herewith.
5. [} There is no evidence in the records that the person appointed in the proposed power of attorney
is registered tolpractice before the U.S. Patent Office.
6. [ ] The person sig?-ning the proposed power of attorney is without any authority of record in this
application.
7. [ The signature bf the applicant having part interest in this application has been omitted. R.33.
8. [} The signature pn the power is a facsimile and therefore not acceptable.
9. [ Other.
7
' PLEASE FURNISH YOUR ZIP CODE IN ALL CORRESPONDENCE
Form POL-308(8-70) | '
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& F‘EGEWEQGHLW- o
.,% THE UNITED STATES PATENT,AND TRADEMARK OFFI

lication: of:%‘ Jannis G. Stavrianopoulos, et. al N f
Serial No. 732,374 Art Unit: 127 o 7
Filing Date: N%ay 9, 1985 Examiner: J. Huleatt

Title: Methodand Structures Employing Chemically-Labelled
Polynucleotide Probes

PETITION FOR EXTENSION OF TIME

Honorable Commissioner of
Patents and Trademarks
Washington, D.C. 20231

Sir: r
Applican " s) requests that the time for taking action in this
case be extended pursuant to 37 C.F.R. 1.136(a) for:

( ) oneimonth ($56.00) (X) three months ($390.00)
( } twolmonths ($170.00) ( ) four months ($610.00)

to_July 19,1988 | .

The fee seg,t in 37 C.F.R. 1.17 for the extension of time is
... $390.00 .

{ ) Fee %nclosed.

(X) Chaxi:ge fee to Deposit Account No. 05-1135.
L

L s rs
(X) Chair'ge any additional fee required for this extension of
time to Deposit |Account No. 05-1135.

L
A dupIicat?a copy of this paper is enclosed.

Also enclosed is a:

(X) Resﬂonse ( ) Notice of Appeal ( ) Appeal Brief

B 1122% G(B/'l?/SB FIL3T4 05-1135 110 117 390.00CH
w Respectfully submitted,

L berehy cantify that this comespondence s bei
depasited toddy with the U, s being

gficzgss_maij in un cme!opem a* % 7‘?}( 7 W
Helen T#Agbloft” 7
Registration No._32.317

Lo ;nf Patents & Trademarks Washington,
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o IN THE UNj

FED STATES PATENT

i

AECEVED SR 3~

o

pEMarg orriee ! 71968

AND TRA

- T

.=

732,3
May

Serial No.:
Filing Date:
Title:

Polynucleo

Honorable Comm

a&mlis G.

74
9, 1985

Method and}
tide Probes

Stavrianopoulos, et.al.

127
J. Huleatt

Art Unit:
Examiner;

Structures Employing Chemically-Labelled

issioner of

Patents and Trademarks

Washington, D.C
Q3

il

\

120231

I
{
3

Transrnitten;i herewith is an amendment in the above-identified

patent applicatior

.

The fee has been calculated as shown below:
// CLAIMSE REMAIKING ’// HICMEST NUMBER | PRESENT RATE | ADDITIONAL
/ AFTER DMENDMERT // PREVIOUSLY EXTRA TES
7 / PAID FOR
/,’/‘/ﬁ . v ///
TOTAL 28 MINUS 26 - 2 xtzl s 2 q
INDEP z HINUS 7 - C) x 3413
{ } FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIMS +110 | %
\ TOTAL ADDITIONAL FEE oeme——mme—m—e—ee- £ 2y

(X} Charge Depos

{

) A check in

{X} The Commiss
following fee;

overpayment
under 37 CH
patent appli
A duplicate copy

/ 3

it Account No. 05-1133 in the amount of $__ 2%
‘the amount of 8 is attached.

icner is hereby authorized to charge payment of the
s associated with this communication or credit any
to Deposit Account No. 05-1133: any filing fees
R 1.16 for the presentation of exira claims and any
~ation processing fees under 37 CFR 1.17.

of this paper is encliosed.

Date: il Wit /’%ﬁw /E%W
7
‘ Helen Tzagoloft
Enzo Binchem, Idc. ‘Registration No,: . 32,317
325 Hudson Strept
New York, NY . 10013 EIRST CLASS CERTIFICATE . |
{212y 337-3355 Kﬁerebycmthﬂﬁm .
‘ i deposited is bei
“: st c;acs m’;::ﬁ :?1: 1S, Postat S:mceesm‘
. Commissioner of Patents Sebdsessed 1o
. Case No.: Enz-7 CIP -DC. 20038 o &Tﬁdmmw;;h}m
Mlen o VV | 15, ¢
Helen 'Tf F;X
Rez. No. 32317
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Jannis

Serial No.: 732,374
Filed: May 9, 1985

For:

appiicatlon of:

G. Stavrianopoulos, et. al..
Art Unit: 127

Examiner: J. Huleatt

Methods and Structures Employing Chemically-Labslled

Polynucleotide Probes

July 15, 1988
New York, New York

Commissioner of RPatents

and Trademarks |
Washington, D.C.

Dear Sir: }

. BESPON

120231

NDER 37 CFR 1.11

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

including the folloviling amendments:

Page

Page 3, line 29, de

o

Page 5, line 19, de

e

, line 25, de@ete *or moiety.”

o

Page 3, li@ebe’te "thymidine” and insert - - thymine - -.
i

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

1ete "sequencially” and insert - - sequentially - -.

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

/

Page 9, lin

o

112%¢ O

7

Enz-7 CIP
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Page 9, line, 20, d;blete "accordance with the practice of."

[
1
b

Page 10, h/ne 3, délete "," after "is" and insert - - , - - after "present.”

Page 10, lines 6 %nd 7, delete "In accordance with the practice of this
|

invention, analytes;;" and insert - - Analytes - -.

|
Page 10, lines 17 Pnd 18, delete "In the practices of this invention, it" and

insert--lt--. |
1 7
| ~

Page 10, lines 31 Eand 32, delete "according fo the invention.”

e
Page 10, lines 34 jand 35, delete "according to the present invention.”

;
3

v

¥

Page 13, lines 11 jand 12, delete "the practices of this invention provide™ and

insert - - the invention provides - -.

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

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

Page 15,/Iﬁ1e 17, c%!elete "on" and insert - - an - -.
g Ll ", H i

Page 16,}6:3 9, delete "the practice of".

Page 186, lines 19 %snd 20, defete "according to the method of the present

invention"./
i
Page 16/line 19, insert - - then - - before "detectable” and insert

- = mmm - - after "detiectable“.
l

t .
b
-Page 18, line/z, delete "Imidazole” and insett - - imidazole - - .

Enz-7 CIP
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:
Page 18, line 3, delete "contained" and insert - - continued - - .

Page Tg,/r}e 12, @e!ete "was" and insert - - is - -,

Page 18, i e 13, éﬁelete "contained" and insert - - contain - - .

Page 18, lines 24 Fnd 25, delete "in the practices of this invention” and insert

i

-_by.._. ‘,"-/

i / - -{'_r — AN
ﬁ"’é Page 19, line 34, qﬁer "avidin” insert- - - - - (dash).//
Page 19/line 36, delete "DNA probe would readily be detected by

contacting.”

/ !
Page 20/ line 8, aft%r "or'inser - - be - - .
ﬁ
Page 20,4‘43 17, dfalete "of the practices".
‘
Page 21/line 2, de%ete "removeable" and insert - - removable - -.
Page 21, line 20, delete "B and insert - - b - -.
f
Page 21, fine 23, delete "of", second occurrence.
Page 22/1?19 27, insert a space after "isopropy!."

Cancel The Followi ﬁq,Glaims:

A

Cancel claims 20-23, inclusive

Amend The Claims As Follows:

Claim 2, lina 2, delefe "characterized in that" and insert - - wherein - -,

e

Ciaim 3, line 2, defeﬁe "characterized in that" and insert - - wherein - -.

k
|

Enz-7 CIP
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Claim 3, fine 3 dejete "or" and insert - - and - -.

Claim 4,I|/

Claim 5, line 2, délete "characterized in that" and insert - - wherein - -.
i
|}

2, délete “characterized in that" and insert - - wherein - -.

Claim 8, 4 ) de%%ete “characterized in that" and insert - - wherein - -.
Claim 7, line 2, delete "characterized in that" and insert - - wherein - -

Claim 8, me 2, dellete "characterized in that" and insert - - wherein - -,

Claim g, lin 7, delete "characterized in that" and insert - - wherein - -,
t
Claim 10, line 2, dr;elete "characterized in that" and insert - - wherein - -,

Claim 11/line 2, dﬁfete "characterized in that" and insert - - whersin - -

Claim 12, ling 2, delete "characterized in that" and insert - - wherein - -.

Claim 13, line 2, dklete "characterized in that" and insert - - wherein - -.

E
:

Clalmj»f Amendbd) The method according to [in accordance with] Claim

W b )8/ whiehr [characﬂenzed in that said] %emng[stg%m ises &
attaching said mgpallmg moiety to said polynucleotide or oligonuclectide

ﬂ probe [through ‘thei formation of a complex formed] after said washi g/;(
, /'Z )

Claim 1,5’(Amen<ﬂed) The method according to [in accordance with] Claim
,14/ _w_ﬁm_{characéenzed in that said]further [step] comprises separating free
signalling mmetles from said aftached signalling moieties [signalling moiety -

probe compiexes]E

Claim 174 cielete "in accordance with" and insert - - according to - -.

‘Enz-7 CIP '
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Claim 17,

Iiyﬂiiﬂ.lete "characterized in that" and insert - - wherein - -.

¢
b

Claim 18, line 1 lete "characterized in that” and insert - - whergin - -.

Claim 19, line 2 d%alete "characterized in that" and insen - - wherein - -,
|
§

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

L

i

Claim 28, line 2, défete "characterized in that" and insett - - wherein - -.

Enter the following New Claims:

T e
4/2% A device for d

method of Claim 1

stecting a polynucleotide sequence according to the

U

-which device comprises a solid suppon, having said '

polynucleotide seq

{;?f A kit for detjj

device of Claim

oligonucleotide or

a chemical label cc

soluble signal.

2

The kit of ClairEn

uence fixed thereto in hybridizable form.

ng a polynucleotide sequence, which comprises the
in packaged combination with a container of an
§olynucleotide probe, having covalently attachad thereto

‘mprising a signalling moiety capable of generating a

I

gé{wherein said solubie signal is a colored product or a

fluorescent producté__.
:

30. A composition

said probe having ¢
signalling moiety cz

polynuclectide seq|

or oligonuc@e/ ;

Enz-7 CIP
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ﬁ ;7 31. A composition according to

soluble signal is

M selected fr%greuﬁ Consisting of a colored product and a fluorescent

ottt

part of the solid support is

W 32. The method acgording to Claim 1 i
‘ modified to facilitate fixation of said polynucleotide sequence to said solid

suppor.

Enz-7 CIP
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Remarks *

Reconsideration of the application in view of the above amendments

B

b
and the following remarks is requested.

Claims 20, 21, 22 and 23 have been cancelled. Claims 2-15, claims
17-19, 25 and 26 have been amended. New claims 27-32 have been
added to further define applicants’ invention. No new matter has been
introduced. Support for new claims may be found throughout the

specification.

Claims 1-19, 24-26 and new claims 27-32 are active in the application.

The Reiections Under 35 U.S.C. 112, Second Paragraph

T

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

rejection under 35 U.S.C. 112, second paragraph.

The Rejection Un%ﬂer 35 U.S.C. 102

Claims 1,3,4,8-10 and 13 had been rejected under 35 U.S.C. 102 (a) as
t

being anticipateci by Falkow ef_al.
i

Claim 1, the c%:laim of broadest scope, is directed to a method for
detecting a poEy:éucleotide sequence. The method comprises, in brief,
fixing the sequeri@ce to a support and forming a hybrid with a polynucleotide
probe. The hybréd is detected by means of a soluble signal which is
generated by a s;ignalling moiety. The latter is aftached covalently to the

probe. [

|
Falkow eti. a_|f .describe a hybridization methed in which clinical
samples are spoﬁtted onto an inert support, such as a nitrocellulose filter. It
is especially suiﬂ:able for screening of bacterial colonies for a specific-

Enz-7 CIP :
$1 7-
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polynucieotidegsequence. The cell number may be increased by placing
the suppott on Ea nutrient medium. In order to allow diffusion of nutrients,
the support ha% to be porous. The preferred method of labeling as
disclosed is lal'%e!ing with radionuclides (column 3, lines 25-27, column 6,

line 6). This wc??uld allow for fast screening of many samples, as the

authors point O?lf in column 9, lines 1-5: "Numerous samples may be
spotted on the ;‘gmg filter and processed simuitaneously, greatly

increasing clinie}al efficiency. The technique therefore offers significant
opportunities fogr large scale epidemiological and surveillance studies™,
(Emphasis addéd.)} In such a method, the detecjgb_lg  signal must be
insolubie. Such a signal cannot be used for accurate quantitation of the
reé&ténts. The luse of labels, other than radionuclides such as enzymes
and fluorescent;compounds, would also generate an insoluble signal, .g.,

deposition of calored precipitates, according to this method.

Applicants' method, in which the polynucleotide signal is detected by

means of a soluble signal, is not addressed 1o rapid screening of many

colonies on a p?rous inert support. Applicants' method, by utilizing a solid
support and a SFE)IubIe signal allows for accurate quantitation of the target
sequence by sp{éctrophotometric techniques. There is no suggestion or
disclosure in Fabkow et. al. , of accurately quantitating the target
polynucleotide v%yhich 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 gf. al. dﬂaims 3,4,8,-10 and 13 are all narrower in scope than claim 1

and are allowatile for the same reasons given above to distinguish claim 1.

i
|

|
i

Enz-7 CIP L
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i

The Rejections

Under 35 U.8.C. 103

Claims 2 and 11-19 had been rejected under 35 U.S.C. 103 as being

unpatentable over Falkow et. al., as applied tc claims 1,3,4,8-10 and 13

above, and further in view of Kourilsky et. al. Claims 5-7 had been

rejected under
Weetall. Claim

unpatentable o

35 U.S.C. 103 as being unpatentable over Falkow gt. al., or
s 20-23 had been rejected under 35 U.S.C. 103 as being
ver Kourilsky et. al., in view of Falkow et. al. Claims 24-26

had been rejected under 35 U.S.C. 103 as being unpatentable over

Gillespie &t. al.

Kourilsky ef.
analyte is in so

moiety have to

or Weetall in view of Falkow et. al..

al., describe a method of hybridization, in which the
ution. The unhybridized probe and the unbound signalling

be removed by cumbersome procedures before detection of

labe! (see colunfm 4, lines 40-45). in Applicants’ method, a simple rinsing

step is all that is
(see, for examp

unexpected adv

efficiency and in
I3

! necessary 1o remove the free probe and signalling moiety
e, p.13). This is a significant improvement and an
antage over the method of Kourilsky gf. al., both in terms of

iyielding a mote accuraie quantitative determination as a

result of dispenéing with the involved separation technigques of Kourilsky,

et. al.. where ng

nspecific loss of reactants is unavoidable.

¥

In the office %ction, it is stated that it would be obvious o modify the

method of Falko

complexing tech

measure the sol
conclusion cann

et. al., are signif

W et. al., by atiaching the label to the probe utilizing the
l‘niqut-:' of Kourilsky et. al., and it would be obvious to

ble signal in a tube. Applicants submit that such a

ot be drawn. The methods of Falkow et. al., and Kourilsky

cantly different in fundamental aspects and one skifled in

the art would not seek to modify them

Enz-7CIP -
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as suggested. ¢

not permissible

The Gillespie
messenger RNA
through a porou

nothing fo do wit

within the scope of 35 U.S.C. 103.

 et. al., patent discloses a method of separating
i from other cellular components by passage of samples
s filter (nifrocsliuiose or glass fibers). This method has

h quantitation or detection of signal in hybridization of

polynucleotide sequences.

The Weetall
which can be nu
means of an inte
known in the art
Asinthe case w

detection of sign

The examine
references have
obviousness of

references cited

$ublication describes a procedure for attaching analytes,
bleotides, to inorganic carriers, for example, glass, by
Tfrmediate silane coupling agent. This procedure is well
land applicants' claims do not encompass this procedure.
th Gillespie et. al., this publication has nothing to do with

al in hybridization assays.

 has referred to unexpected results, whereas the
"not provided a basis even for a prima facie case of

he claimed invention as a whole, for none of the above

individually or in combination, disclose or suggest the

present inventiorgﬁ.

Enz-7 CIP
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)

i
13
b
1

mma

nclusion

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 maiter has

been added.

¢

1

The Patent Fnd Trademark Office is hereby authorized to charge
Deposit Accow?t No. 05-1135 for any fees required in connection with this
communication;and to credit any overpayment thereto.

This ResporExse is accompanied by and includes a request for three
months extensipn of time. The Patent and Trademark Office is hereby
authorized to ci'!faarge Deposit Account No. 05-1135 for the requisite fee of
$390.00 U.S. Dpliars, as set by 37 CFR 1.17(c).

For all of th%‘g above reasons, Applicants submit that claims 1-
19,24,25,26 and new claims 27-32, are all patentably distinguished from
the cited prior aj‘;rt and allowable. A favorable and speedy reconsideration
of their rejection is requested. If any of the claims are found not to be in
condition for allgwance for any reason, the Examiner is respectfully
requested to telephone the undersigned at (212) 337-3355, extension 26
to identify a timei; at which a personal interview wouid be granted.

l:

:
i
i
i
i
i
I
I
I

325 Hudson Streget
New York, N.Y. 110013
(212) 337-33555‘

ENZO BIOCHE*, INC.

ENZ 7 CIP ‘:

Enz-7 CIP
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Helen Tzagoloff
Reg. No. 32,317

FIRST CLASS CERTIFICATE

I hereby centify that this cerespendence 15 bei
deposited today with the LS, Postal Service Zﬁn:
fust class mail in an envelope sddressed !
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IN THEUNITE 5 PATE : ‘?EOEMDGB@;;:?%
| G071 1988

Applicants: j. Sl%vrianopoulos. el ai.
Serlal No. 732,374

Filed ! May 9, 1985

For H Meth&od and Structures Employing Chemically-Labelled
Poly;ﬁucleotide Probes

Honorable Commigsioner of Patents

and Trademarks *

Washington, D.C. E20231

Sir:

_ ™
REVOCATION OF PREVIQUS POWERS OF ATTORNEY. AND | \
r | - M

Enzo Biochein, Inc,, a corporation of the State of New York, having its
principal place of é}usiness at 345 Hudson Street, New York, New York 10013,
the owner of the eﬁmre right, title and Inlerest in and to the above-identified
application and the invenlion disclosed and/or claimed therein hereby
revokes any and all powers of attorney previously granied with respect to
the above-identified application and appolnts, as principal attorney, Charles
J. Herron (Reg. No. 28,01 9) with full power of substitution and revocation, {o
prosecute this application, to make alierations and amendments therein, to .
receive the patent,ito transact all business in the Patent and Trademark
Office connecled therewith and to file any International Applications which
are based thereon ynder the provisions of the Patent Cooperation Treaty.

Enzo Diochem. Inc. hereby appoints as associate altorneys in the above.
identified applicalik‘ n Helen Tzagoloff (Reg.No. 32,317) and Serle L. Mosofl
{Reg. No. 25,900) aﬁd whose address is Enzo Biochem, Inc., 345 Hudson
Streel, New York, Niew York, 10014, '

Please addregs all communications to:
Charles J. Herron

Corporate Patent Counsel
inzo Biochem, Inc.

345 Hudson Streel

New York, New York 1004

and direct all teleplrioue calls regarding this application to Helen Tzagoloff at
telephone no. (212);337-3355.

f

Enzo Biochem, [ac.

- | WW hrcfer

Dean L. Engeffh_ard_t(hate)
L V.P. Research (Enz-7CIP)
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U.S. DEPARTMENT OF COMMERCE
Patent Office

Address Only: COMMISSIONER OF PATENTS
Washingten, 0.C. 202;

l-— ‘ Paper No. '/J7[‘ /5
Hueatt 185 ¢
06/732,374 )5/09/85

Jannis G. Stavrianopoulcs, et al

Fish & Neave:
29th Floor
875 Third Avel

nue
New York, NY 10022

Mailed

SEP 141938
GROUP 180

{

b
=) ——

bosed communication re the power of attorney filed ? /5 - Xg

The above communication, signed by D@W C. é’ﬂf/ /7 ﬂfﬁéf , has not been

entered for the reason checked below:

1 Eﬂ report from

Responsive to the pro

the Assignment Branch dated , indicates that title

appears 10 be

in this applic

signed by said;

[] The person si

[[] The substitut

7180. G. 219.

[J There is no evi

is registered t

[1 The person si
application.

[] The signature
] The signature

[] Other,

i

i

] The signaturej

5/54/ £

yes-ted in another,

{assignee of part interest)

of ; {co-inventer)

tion, has been omitted. The paper will be entered upon receipt of confirmation
co-inventer.

ining for the assignee has omitted his position, or is not an officer in the company.

s power of attorney does not comply with Commissioner’s Notice of April 23, 1957,
It is being returned herewith.

idence in the records that the person appointed in the proposed power of attorney
$ practice before the U.S. Patent Office.

én ing the proposed power of attorney is without any authority of record in this

of the applicant having part interest in this application has been omitted. R. 33.

on the power is a facsimile and therefore not acceptable.
)

Form POL-3068(2-70)
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732379

UNITED STATES DEPARTMENT CF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

SERIAL NUMBER | FIL|NG DATE | FIRST NAMED APPLICANT
(1722, 5374 O 0¥ 80 BT AL A LR L

[ ATTORNEY DOCKET NO.
[u) LiNa—sLAr

MART E. BOK |

U rrsn & NEavE | 1 T o ER
TOTH FLOOR

THIRD AVER
YORR NY .f.lJL;..7

ARTUNIT | PAPER NUMBER
e

“ DATE MAILED:

This is 2 communijcation from fij-‘u examiner in charge of your application.

CDMMISS!O!}:HEH OF PATENTS AND TRADEMARKS

i
o
ﬁ Responsive to communication filed on This action is made final.

A shortened statutory period for response td this action is set to explre month(s), days from the date of this letter.
Failure to respond within the period for resp]onse will cause the application to become abandoned, 35 U.S.C. 133

m This application has been examined

i
Part | THE FOLLOWING ATTACHMEP&T(S) ARE PART OF THIS ACTION:
L - [] Notice of References Cited by Fikaminer, PTO-882. 2, [] Notice re Patent Drawing, PTO-348,
[ Notice of Art Cited by Applicant] PTO-1449 4. [ Notice of informal Patent Application, Form PT0-152
["] Information on How to Effect Dre:wing Changes, PTO-1474 6. [ :

Part Il SUMMARY OF ACTION

i. % Claims /_'Jaz are pending in the application.

Of the above, ¢laims are withdrawn from consideration.
Z % Claims wdd— 32;5 have been cancelled,
3. [ Claims are allowed.

4. %CIaims / /9 ﬁ"i JSZ“J-;Z are rejected.

5. [] Claims are objected to.

i i tricti i irement.
6. D Claims are subject to restriction or election requ

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

8. [ ] Allowabte subject matter having b%en indicated, formal drawings are required in response to this Office action.

. These drawings are [_] acceptable;

9. [ The corrected or substitute drawi r}gs have been received on
] not acceptable /see explanatlpn)

10. [} The[ ] proposed drawing coyrech[gpn and/or the [ proposed additional or substitute sheet{s) of drawings, filed on .
has (have) been [ | approved byEthe examiner. || disapproved by the examiner {see explanation).
Y' . .
1L [ The proposed drawing correction, lnled , has been [ 2pproved. [ ] cisapproved (see expianation). However,
the Patent and Trademark Office o |onger makes drawing changes. [t is now applicant’s responsibility to ensure that the drawings are
corrected. Corrections MUST be ffected in accordance with the instructions set forth on the attached letter “INFORMATION ON HOW TO
EFFECT DRAWING CHANGES", ?’TD-}.474

ifi i ot been received
12 [] Acknowledgment is made of the clprm for priority under 35 U.S.C. 119. The certified copy has ] been received Ma

[ been filed in parent apphcatlgn serial na. ; filed on .
13 D Since this application appears to &e in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice una‘ei Ex parte Quayle, 1935 C.D. 1%; 453 0.G. 213.
r

M. [] Other

PTOLF;gg R 74538 - ' Exmwzws ACTION



‘ paragraph,

i
Serial No.
Art Unit |

f

732374 —2-

182

)

[3
!
L

Wb

e i
<« Claim

limited in

32 is rejected under 35 U.S.C. 112, first
;as the disclosure is enabling only for claims

~accordance with the specification on pages 15

and 16, Example 1 which discloses treating glass sup-

ports by separate steps of boiling in nitric acid, con-

tacting with dilute acid, rinsing in distilled water,

drying at 115°C for 24 hours, treating with 10% gamma-

aminopropyl
washing in
of 100°C. j

Claim
solid suppon
sequence.

method of '

guidance td

cation meth
facilitatio
Therefore,
breadth of
disclosed g

Claims
112, second

to particul]

ject matter

:triethoxysilane for 2-3 hours at 45°C,
'water and drying overnight at a temperature
'See MPEP 706.03(n) and 706.03(z).

32 is directed to “modifying" part of the

t to facilitate fixation of a polynucleotide
Ehe specification only teaches one such
modifying” the support and provides no

one skilled in the art of any other modifi-
5dsthat are comparable and will result in

n of fixation of polynucleotide sequences.
it is the examiner's position that the

the claims are not supported by the one

;ass treatment method.

14, lS%gnd 3] are rejected under 35 U.S.C.

' paragraph, as being indefinite for failing
érly point out and distinctly claim the sub-

which applicant regards as the invention.
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Serial No; 732374 -3-

Art Unit | 185

i
1
P
8
i

L/(3.'Laixzsij 14 is confusing and indefinite in the recita-
tion of ";.. which forming further comprises...”,
Language %ﬁch as "wherein said forming step furtﬁe£
comprises” is suggested.

[T
A A ..
Claim 30 is indefinite in the recitation of "... an

p

immobilize? polynuclectide sequence capable of being
hybridizedgto said polynucleotide or oligonuclectide
probe." T%is phrase is indefinite as it exists in the
compositioﬁ. The probe and the immobilized poly-
nucleotide | sequence exist together in the composition,
and as sucl, these sequences can already be hybridized,
can be partially hybridized or can exist separately and

not be hybridized. Therefore, it is unciear what com-

position i% being claimed.

i
Claimg 1, 3, 4, 8-10, 13 and 27-32 are rejected

under 35 UéS.C. 102(a) as being anticipated by Falkow et

3

al . ‘
F
This rejection is repeated for essentially the same

reasons asESet forth in the rejection of claims 1, 3, 4,
;

8-10 and lj; In regard to new claims 27-32, Fgf kow et
(

al, in col@hn 2, lines 21-31 teach providing the
reagents as commercial kits. In column 6, lines 67 and

68 and in céplumn 7, lines 1-44, Falkow et al teach pre-
paration off the "solid support" for fixation of the
polynucleotide sequence. This sectlon also discloses

the composijtion containing the probe and the immobilized

polynucleotiide sequence.
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Serial No., 732374 ~4-

Art Unit | 185

Appli%ants argue that the Falkow et al preferred
method is éabeling probes with radiosotopes and that the
signal proéuced would be insoluble. This-statement is
agreed wit@; however, as stated in the previous office
action, Fa%kow et al clearly teach (See column 3, lines
38-52 and %olumn 4, lines 5-18) utilizing other known
labels, su%h as fluorescers, chemiluminescers or enzy-
mes. Part%pularly, column 3, lines 43-52, provide
guidance t%;select an appropriate label other than a
radiolabel%

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 tﬁe production of an insoluble signal. For
example Fal%ow et al suggest in column 4, lines 12-16,
the use of %ydrolases, such as esterases and
glycosidase% or umbelliferone. Applicants' examples
disclose utélizing alkaline phosphatase which is a
hydrolase (%xamples 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

i
such labels| for probes would inherently result in the

E‘
production of a soluble signal which would be measured

by angavail?ble instrumentation. Thus, applicants’
arguments hgve not been found to be persuasive and this

. . . .
rejection is maintained.
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Serial No. | 732374 s

Art Unit |185

The foliowing is a guotation of 35 U.S.C. 103 which
forms the bazsis for all obviousness rejections set forth
in this Off?ce action:

A pateﬁt may not be obtained though the invention
is notildentlcally 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 time the invention was made to a person having
ordlnary skill in the art to which said subject
matter;pertalns. Patentablllty shall not be nega-
tived by the manner in which the invention was
made. |

l
qubject matter developed by another person, which
quallf;es as prior art only under subsection (f)
and (g) of section 102 of this title, shall not
preclude patentability under this section where the
subject matter and the claimed invention were, at
the time the invention was made, owned by the same
personior subject to an cbligation of assignment to

the sa%e persor.
3

Claimséz and 11-19 are rejected under 35 U.S.C.
103 as beiné unpatentable over Falkow et al in view of
Kourilsky e% al.

This réjection is repeated for essentially the same

reasons as bset forth in the previous office action.

Applicants argue that Kourilsky et al disclose cymber-

some methods for removing unbound signal and unhybri-

Kourilsky et al were not applied to teach

dized probe.
the liguid %ybridization method buit rather were applied
to teach a krobe labeled to an enzyme signaling moiety
such as be%a—galctosidase through the fermation of a

L s s .
complex su@h as biotin-avadin (See colume 4, lines

L‘ £}
46-55). THe labeled probe of Kourilsky et al could be
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Serial No. 732374 —6-

Art Unit | 185

E\
utilized ;b the probe in method of Falkow et aluheré the
polynucleoﬁide sequence to be tested is immobilized on a
solid suppprt. It is maintained that this substitution
would be o%vious to one skilled in the art. The advan-
|

tages of the Kourilsky et al probe are set forth in

column 3, }ines 3-28. Therefore, even though the basic
manipulati%e steps of the Falkow et al and Kourilsky et
al procedu%es are different, both procedures utilize
labelled p%obes and thus the substitutioﬁ of a superior
probe (Kou%ilsky et al) into a more easily manipulated
procedure(;mmobilized polynucleotide sequence of Falkow
et al) is éeemed to be obvious.

Claims 5~7 are rejected under 35 U.S.C. 103 as
being unpaﬂentable over Flakow et al in view of
Gillespie é@ al or Weetall.

i

This rejection is repeated for essentially the same

[
[

reasons as |set forth in the previous office action and
|

for the reaéons set forth above. Gillespie et al and

Weetall et%él were applied to teach that nucleic acids
i
| .
can be fix#ﬁ to a transparent or translucent support
such as gliés, not to teach detection of signals in

E‘ .
hybridizatﬁon assays. It is deemed to be an obvious

5

matter of %hoice to select non-porous supports for
fixing the?hucleic acids, absent unexpected results.
;
t‘ .
Therefore, to substitute other known solid supports,
|
L
j

i
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Qerial No..

732374 -7~

Art Unit | 185

such as non

filter of F

of choice.

the nucleig

interfere w

5

%porous supports, for the nitrocellulose
alkow et al is deemed to be an obvicus matter
All that is required of the support is that

acid attaches to the support and does not

ith the method.

Claims) 24-26 are rejected under 35 U.S.C. 103 as
f

being unpatbntable over Gillespie et al or Weetall in

view of Falkow et al.

This rbjection is repeated for essentially the same

reasons as ﬁet forth in the previcus office action and

for the reabons set forth above.

Applic
could not b
request tha
"avidin-bio

Applicat
of rejectio

Ree MPEP 70§

Applic
policy set
automatical
an addition
response toj

;nts' requested amendment to page 19, line 34
= made. It is suggested that applicant

E "avidinbiotin" be changed to

Ein" if that is applicants' intent.

1t s amendment necessitated the new grounds
n. Accordingly, THIS ACTION IS MADE FINAL.

.07(a).

Lnt is reminded of the extension of time
forth in 37 CFR 1.136(a). The practice of
1y extending the shortened statutory period
1l month upon the filing of a timely first
a final rejection has been discontinued by

the Office.! See 1021 TMOG 35.

B
3

H
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Serial No.! 732374 -8~

Art Unit ' 185

1
A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS
FINAYL ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE
OF THIS ACTION. IN THE EVENT A FIRST RESPONSE IS FILED
WITHIN TWO MONTHS OF THE MAILING DATE OF THIS FINAL
ACTION AND FHE ADVISORY ACTION IS NOT MAILED UNTIU AFTER
THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD,
THEN THE SHORTENED STATUTORY PERIOD WILT, EXPIRE ON THE
DATE TFE ADYISORY ACTION IS MAILED, AND ANY EXTENSION
FEE PURSUANT TO 37 CFR 1.136(a) WILL BE CALCULATED FROM
THE MAITING;DATE OF THE ADVISORY ACTION. 1IN NO EVENT
WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN
SIX MONTHS EROM THE DATE OF THIS FINAL ACTION.
4

Any in%uiry concerning this communication should be
directed tolJayme A. Fuleatt at telephone number
703-557-1748.

¥
L

Fuleatt:cmr %
11/18/88

JAYME A. HULEATT
; EXAMINER
ART UNIT 185

Page 82 of 95
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[TED STATES PATENT AND TRADEMARK OFFICE

anseny o, 23 a0k "%/%7

W ) N

Stavrianopoulos, J ot als a0
; Epuvn av

H

Serial No.: 732,?}74 . Art Unit: 127

Filing Date: May 9, 1985 Examiner: J. #uleart
1

Title: Methods Add Structures Employing Chemically-
Labeled Pdlynucleotide Probes.

Hongorable Com E;Lissioner of
Patents and Tragemarks
Washington, D.C 20231

Sir:
Transmittdd herewith is an amendment in the above-identified
patent application.
The fee ha been calculated as shown below:

.7/ CLAIME REMAINING /%’ “ | S IGHEST NWUMBER | PRESENT RATE | ADDITIONAL
= / AFTER] AMERGHENT 0 PREVIOUSLY EXTRA FEE
// ] /// PAID FOR
- g

|
Wz i
‘f‘i
TOTAL L4 HINUS 22 =0 ¥ 12 | §g
0
INDEP 1f MIKUS 1 =0 x 3¢ $ 0
{ } FIRSY PR‘ESEFTA'ZIGN CF MULTIPLE DEPENDENRT CLALXS +110 ¢

; 1! TOTAL ADDITIONAL FEE =—=-=--=-m-=-===| §4
{33 Charge Depoééit APcount No. 05-1135 in the amountof $____0
f )} A check in the amount of $ is attached.

(X} The Commissioner is hereby authorized to charge payment of the
following fe%s associated with this communication or credit any
ove:‘paymenit to Deposit Account Ne. 05-1135: any filing fees

under 37 CFR 1.16 for the presentation of extra claims and any

patent application processing fees under 37 CFR 1.17.

A duplicate copy/of this paper is enclosed.

i

Paer 7 ; 05-1135 %112;44 /f%{}m}t

¢ Helen Iéégéiof{ﬂ'

nzo Biochem I‘i c. Registration Ne. 32,317 .
325 Hudson Street EXPRESS MAIL CERTIFICATE
New York, NY 1@@013 “Express Mail” Label No:_NB_445 566 649

(212) 74 1_3838:‘ Deposit Date : / /2,

| { hersby certify that this paper aifd the attackments
o i icrein are being deposited with the United States
Case Nol: Enzp7 CIP | Postn) Service “Express Mail Pest Office to
?. Addressee” service under 37 CFR 110 on the date
indicated above and is addressed to the Commissioner of
Patepts und Tridemarks, Washington DC 2023L

- ! .
/22, Wy 19,798
C o elen $Zagbioff, S :
. RegNo322yy

z
il
1
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. Dear Sir:

1
i
1

Applicant(s):;

Serial No.: 7

Filed:

;
j

UNITED STATES PATENT AND TRADEMARK OFFICE

May 9, 1985

| €4

EXPEDITED PROCEDURE

Jannis G. Stravrianopoulos, ef al.,

32,374 Art Unit: 427 |45

Examiner: J. Huleatt

Title: Methqjds And Structures Employing Chemically-
Labe]ipd Polynucleotide Probes ‘

May 19, 1989
New York, New York

i
Commissionér of Patents

and Trademarks
Washington, D.C. 20231

il
i
i

i
t

n0yn

Response Under 37 CFR 1.116

H
2l

087 ¢

{ @
Please enter [this response tc&he Office Action of November 29, 1988.
|

i
In_The_ Specification /

Page 19, Hnegy 34, delete "avidinbiotin”

and insert - - avidin-biotin - - .

I -
In The Claim?é // / T
Cancel clajm% 5. 6. 8, 24-26, 30 and 31.

Amend The Claims As Follows:

Claim 1, lizte

porous -'-. |

1

4, after "a” insert - - transparent or translucent, non-

Claim 7, ligé| 1, delete "5" and insert - - 1 - - .

Claim 14 (Twice Amended) line 2, delete "which forming” and
insert - - Wrein said forming step - - .

. L‘
Claim 14 (Twice Amended) line 4, after "washing’, insert

- - step - -.

Enz-7 CIP
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treating with 10%/gamma-

aniinopro ltrieéo ilane for about two to three
hours at abodt 45°C;

w?shing \/mth water: and

‘ /
diving dvernight at a temperature of about 45°C.
/

Enz-7 CIP

Page 85 of 95
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REMARKS

Recons:lf}deration of the above-identified application is

respectfully requested. The claims presented for further

examination %re believed to be in condition for allowanice. The

Examiner is r%espectfully requested to consider the above

amendments and the discussion of the issues submitted herein.

e RejectioniUnder 35 U.S.C. 112, first paragraph

Claim 3? has been rejected because, as alleged by the

Examiner, it 1%5 not enabled in accordance with the specification.

The Exanlinefés position is as follows:

Enz-7 CIP

Page 86 of 95

| Claim 32 is rejected under 35 U.S.C.
1 %2 first paragraph, as the disclosure is
enjabh'ng only for claims limited in
aqjcordance with the specification on pages
15 and 16. Example 1 which discloses
traéatjng glass supports by separate steps of
bq&hng in nitric acid, contacting with dilute
acgid, rinsing in distilled water, drying at
11§§5°C for 24 hours, treating with 10%
gaémma-aminopropyltriethoxysﬂane for 2-3
hqkiurs at 45°C, washing in water and drying
ov?ernight at a temperature of 100°C. See
M%’EP 706.03(n) and 706.03(z].
' Claim 32 is directed to "modifying"
pdrt of the solid support to facilitate fixation

of%ra polynucleotide sequence. The




Examiner's suégestions. It is respectfully submitted that the

Applicant?s have amended claim 32 in accordance with the

spe%i:iﬁcaﬁon only teaches one such method
of '“modlfymg“ the support and provides no
guldance to one skilled in the art of any
othpr modification methods that are
conéiparable and will result in facilitation of
ﬁxﬁition of polynucleotide sequences.
Thqrefore it is the Examiner's position that
the"breadth of the claims are not supported
by ;:he one disclosed glass treatment

me;f.hod.

I
5

i

rejection on this ground has now been overcome.
il

The Rejection ﬁJnder 35 1.S.C. 112, second paragraph

Claims 1&4 15, 30 and 31 have been rejected as allegedly

being 1ndeﬁmt@. The Examiner's position is as follows:

Enz-7 CIP

Page 87 of 95

. Claims 14, 15, 30 and 31 are rejected
un%ier 35 U.S.C. 112, second paragraph, as
be%ng indefinite for failing to particularly
pomt out and distinctly claim the subject
matter which applicant regards as the

1nvent10n

Claim 14 is confusing and indefinite

m%sthe recitation of ". . . which forming



i
k

fl%irther comprises . . .". Language such as
|

"wherein said forming step further

comprises” is suggested.

{
]

gl Claim 30 is indefinite in the recitation
of . . . an immobilized polynucleotide
s%quence capable of being hybridized to said
péé#lynucleotide or oligonucleotide probe.
'I‘]gns phrase is indefinite as it exists in the
ccjmposition. The probe and the
in%mobﬂized polyntucleotide sequence exist
together in the composition, and as such,

th}ese sequences can already be hybridized,

cagn be partially hybridized or can exist

|

separately and not be hybridized.

T]Elerefore, it is unclear what composition is

(\
being claimed.
"

i
i

Applica.ﬁlts have amended claim 14 in accordance with the
Examiner's SLiggestion. Applicants have cancelled claims 30 and

31, renderinggi the rejection thereof moot.
!

i
h

i
i

b
It is respectfully submitted that amended claim 14 and claim
|
15, which depends therefrom, are now in condition for allowance

and that the Ei'ejection thereof should be withdrawn.

3
{

Enz-7 CIP
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The Rejectlo?n Under 35 U.S.C. 102

CIalms 1, 3, 4, 8-10, 13 and 27-32 have been rejected under
35 U.S.C. 1(32(.&) as being anticipated by Falkow et al. The rejection
is for essen’a%ally the same reasons as have been set forth previously
in the reject;on of claims 1, 3, 4, 8-10 and 13. With regard to new
claims 27-32, it is the Examiner's position that Falkow ef al, teach
providing th(% reagents as commercial kits.

Apph‘czints have made significant amendments to
independent claun 1, the claim of broadest scope. The support has
now been ljn',;ited to a transparent or translucent, non-porous solid
surface. Sup@ort for amended claim 1 can be found throughout the
specification and in particular, on page 10, lines 18-22 and 28; on
page 14, lines 33-34, and in examples 1 and 2. Falkow et al.,

neither teach?nor suggest a transparent or translucent, non-porous
support as digclosed in the instant invention. In fact, Falkow et al,
by employlngi a porous support for the purpose of expanding the
cell number, (see column 2, lines 3-7), teach away from Applicants'
invention. {

It is su‘é)mitted in view of the amendment to claim 1 made
hereunder, ﬂitat the claim is not anticipated by Falkow et al., and is
novel and pa@entable Since claims 3, 4, 8-10, 13 and 27-32
depend from ?nd contain all the limitations of claim 1 as amended,
these claims ére also novel and patentable.
The Re]ectlonis Under 35 U.S.C. 103

Claims F‘ and 11-19 have been rejected under 35 U. S.C. 103
as being unp?Ientable over Falkow et al., in view of Kourilsky et al.,

fi .
for essentially the same reasons as have been set forth in the

_previous office action.
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Depencjient claims 2 and 11-19 read on preferred
embodiments; of Applicants' invention. As pointed out above,
Falkow et aL“ teach away from Applicants’ amended claim 1. Itis
noted that thﬂe Examiner acknowledges that the basic manipulative
steps of the ffalkow and Kourilsky procedures are different from the
instant case. wIt is submitted that the combination of Falkow and
Kourilsky Wmiﬂd not result in Applicants’ method in which the
polynucleoudé sequence is fixed to a solid, transparent or
translucent, f;on-porous support.

It is bel%xeved that dependent claims 2 and 11-19 are
patentable an El novel and withdrawal of the rejection thereof is
respectfully r;quested

Claims 5 7 have been rejected under 35 U.S.C. 103 as being

unpatentable ‘aver Falkow et al., in view of Gillespie et al, or

Weetall. The Examiner's position is:

Gillespie et al., and Weetall et al.,

il
I

W%re applied to teach that nucleic acids can
bé fixed to a transparent or transhicent
sﬁippoﬂ such as glass, not to teach

défjtection of signals in hybridization assays.
It rLls deemed to be an obvious matter of
cl"j;oice to select non-porous supports for
ﬁ}’%ing the nucleic acids, absent unexpected
ré:s,ults. Therefore, to substitute other

|
kmown solid supports, such as non-porous

supports, for the nitrocellulose filter of

Falkow et al is deemed to be an obvious
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néiatter of choice. All that is required of the
swiipport is that the nucleic acid attaches to
tlj;;;ze support and does not interfere with the
n?ethod.

Claims 3:5 and 6 have been cancelled, rendering the rejection
thereof moot.%é

Claim 7; has been amended to depend from claim 1. This
claim is addriessed to alternative embodiments of the transparent
or transluceniit non-porous, solid support.

The G1llesple et al., patent discloses a method of separating
messenger A from other cellular components by passage of
samples th.romgh a porous filter, such as glass fibers or
mtrocellulosq

The Wetall publication describes a procedure for attaching
analytes, which can be nucleotides, to inorganic carriers, for
example, glas}s, by means of an intermediate silane coupling agent.

Neitherj reference suggests or discloses a method for

guantitating fpr detecting signal in hybridization of polynucleotide

sequence as “éaught in the instant case. It is submitted that
;
Applicants' ifgvention when considered in its entirety, is not obvious

in view of th(? above references. It is further submitted that

H

Applicants' amended claim 7 is patentable and novel and

ki

withdrawal oif this rejection is requested.
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Claims s'5‘;:24-26 have been rejected under 35 U.S5.C. 103 as
being unpateéﬁtable over Gillespie et al., or Weetall in view of Falkow
;
et al. These :g:laims have been cancelled rendering the rejection

thereof moot.?f
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! SUMMARY & CONCLUSION

Claims 51-4, 7,9, 11-19, 27-29 and 32 are presented for

further examihation. Claims 1, 7, 14 and 32 have been amended.

)

Claims 5, 6, é 24-26, 30 and 31 have been cancelled.

The Pa{;ent and Trademark Office is hereby authorized to

charge Deposu Account No. 05-1135 for any fees required in

connection W%th this Response and to credit any overpayment

thereto. ‘

This RqFjsponse is accompanied by and includes a request for a

three month extension of time. The Patent and Trademark Office

is hereby authorized to charge Deposit Account No. 05-1135 for the

requisite fee of $ 390 U.S. Dollars, as set by 37 CFR 1.17(c).

Applicants submit that in view of the above amendments and

discussion oflthe issues, each of Claims 1-4, 7, 9, 11-19, 27-29 and

32 is in condition for allowance. A favorable and speedy

reconmdera’u 31’1 of their rejection is requested.

ENZO BIO CI—EEM INC.

345 Hudson \Street
New York, W 10014
(212) 337- 3355

i
i
i
i
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Respectfully submitted,
n for i
Helen Tzagoloff
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Below is a carhm unication from the EXAMINER in charge of this application

COMMISSIONER OF PATENTS AND TRADEMARKS

H

ADVISORY ACTION

M THE PERIOD FOR RESPONSE:
H is extended to run _MQM NS__ _from the date of the Finai Rejection
{3 continues to run —L_ from the date of the Final Rejection

O expires three months fro n the date of the final rejection or as of the mailing date of this Advisory Action, whichever is fater. In no
event however, will the statutory period for response expire later than six months from the date of the final rejection.

Any extension of time miist be obtained by fiting a petition under 37 CFR 1.136(a), the proposed response and the appropriate
fee. The date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the
purposes of determining the 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.

hAppellant’s Brief is due in accordance with 37 CFR 1.192(a).

Applicant's response to the fijal rejection, filed 9 { has been considered with the following affect, but it Is not deemed to
place the application in conditipn for allowance: .

1. O The proposed amendmentsjto the ciaim and/or specification will not be entered and the final rejection stands because;

a. [J There is no convin ing showing under 37 CFR 1.116(b) why the proposed amendment is necessary and was not earlier
presented.

They raise new issugs that wouid require further consideration and/or search. (See Note).

They raise the issue pf new matter. (See Note).

appeal. |
b

They present addltlonal claims without cancelling a corresponding number of finally rejected claims.
b

i
iy

]

o O

d. D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
0

2. D Newly proposed or amendJﬁ clams___ would be allowed if submitted in a separately filed amendment cancefling the
non-allowable claims. I

3. M Upon the filing of an appeal, the proposed amendmentﬁ will be [ will not be, entered and the status of the claims in this
application would be as follgws:

Allowed claims: w
Claims objected to:

Claims rejected: M_ZJZIJ/_ZMM_

However:
a. [ The rejection of clairr‘s — onreferences is deemed to be overcome by applicant’s response.
b. U The rejectionofclaimis ——___ on non-reference grounds only is deemed to be overcome by applicant’s response.

4, M The affidavit-exibit-or req:Jest for raconsideration has been considered but does not overcome the rejection.

5. [ The aftidavit or exhibit wiil ot be considered because applicant has not shown good and sufficient reasons why it was not earlier
prasented.

O The proposed arawing correctibn [ has {1 has not been approved by the examiner.
\
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OF PATENT APPEALS AND INTERFERENCES

Sir:

Applicant(s] 1hereby appeal(s) to the Board of Patent Appeals and
Interferences from the decision(s) dated November 29, 1988 of
the Primary| Examiner finally rejecting claims 1-19 and 24-32
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@
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|

5. X The ) mmissioner is hereby authorized to charge any
addifional fees which may be required by the paper, or credit
any q:j:verpayment to Deposit Account No. 05-1135.,
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