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All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith {or previously mailed), a Notice of Aliowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

[X] This communication is responsive to telephone interview of 2/12/97

The allowed claim(s) is/are 7-5,7-71,13-15,17-20,22-25,27-30,32-40,42,43 renumbered as 1-36

[C] The drawings filed on are acceptable.

[J Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
[ Al [0 Some* [ None of the CERTIFIED copies of the priority documents have been
[ received. ,
[ received in Application No. (Series ‘Code/Serial Number) .
[ received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

‘D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
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approved by the examiner.

[ including changes required by the attached Examiner's Amendment/Comment.
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Draftsperson.
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Art Unit: 1807

DETAILED ACTION

1. An examiner's amendment to the record appears below. Should the changes and/or
ad.ditions'be unacceptable to applicant, an amendment may be filed as provided by 37
- CFR 1.312. To ensure conéideration of such an amendment, it MUS”_F be submitted no later than
the payment of the issue fee.
Authorization for this examiner's amendment was given in a telephone interview with

Jeffrey Inhen on February 12, 1997.

2, The application has been amended as follows:

In claim 1, after “said human sam;y{he words --with the proviso that said germline
alteration is not a deletion of 4 nucleotides corresponding to base numbers 4184-4187 of SEQ ID

NO: 1-- have been added.

In claim 13, after “14" the words --with ypfbviso that said germline alteration is not a

deletion of 4 nuclectides corresponding to base numbers 4184-4187 of SEQ ID NO: 1-- have

been added.
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Art Unit: 1807

In claim 15, after “14" the words --with the proviso that said germline alteration isnota -

deletion of 4 nucleotides corresponding to base nun((sﬂ%-ﬂ 87 of SEQ ID NO: 1-- have

N

been added. »
Claims 21,26 ,31, 36, 41 have Been cgnéed.

In claim 19, line 1, “is” haé been deleted and --cdnsists of-- has been inserted.

. In claims 23,28,33,38, and 43 the words “the alteragon’ comprising” have been deleted.
In claims 22,24,27,29,32,34,37,39, and 42, the vu/f)(cfs, “comprising the alteration

‘ comprising” has been deleted, and --consists of-- inserted.

3. , The following is an examiner's statement of reasons for allowance:

The claims are drawn to methods of détecting germline altgrations in tﬁe BRCA] gene by
detecting alterations in BRCA1 nucleic acids. In a further embodiment of the claims, the method
is ﬁsed to detect specific polymorphisms in the BRCA1 gene. App}icant is first to disclose the
mutational analysis of the sequeﬁce of the BRCA1 gene and the specific mutations recited herein.

Any comments considered necessary by applicant must be subtﬁitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue



Serial Number: 08483553 Page 4

Art Unit: 1807

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for

Allowance."

4, Any inquiry concerning this communication or earlier communications from the examiner

should be direéted to Dianne Rees whose telephone number is (703) 6565,

L/ -W. GARY YONES :
BUPERVISORY PATENT EXAMINER
ROUP 1600

7/ 1547

April 15, 1997
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE / %

i In re. Application of:

Mark H. SKOLNICK et al. o
Serial No. 08/487,002 Group Art Unit: 1807
Filed: 07 June 1995 Examiner: D. Rees

For:  17¢g-LINKED BREAST AND OVARIAN
CANCER SUSCEPTIBILITY GENE
AMENDMENT
Hon. Commissioner of Patents
and Trademarks
Washington, D.C. 20231
Sir:
In response to the Office Action mailed 12 June 1996, please amend the above-identitied

application as follows:

IN THE SPECIFICATION

On page 1, lme 7, clﬁ(“1995,” please insert -- now abandoned, --.
On page 1, lme 8/‘161 “1994,” please insert -- now abandoned, --.

On pdge’mme

On page 1, “l/ne 97 after “1994,” please insert -- now abandoned, --.

fter “1994,” please insert -- now abandoned, --.

On page 1, line 10, after “1994,” please insert -- now abandoned, --.

IN THE CLAIMS

o /’/

Please cancel claims 5, 9, 15, 20-24 and 26-28.

Please amend the claims as follows:

10
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1
-- Claim//(amended). A method for screening [diagnosing] a [lesion] tumor_sample

from a human subject for a somatic.alteration in [neoplasia at the] a BRCAI gene in said_tumor

[a human subject] which comprises [detecting an alteration in the sequence of the BRCA1 gene

Pt
I its expression products in said subject by] comparing [the] a_first sequence selected @M)the

group_consisting of [the] a BRCA1 gene from said tumor sample, [or] BRCA1 RNA [its

\ expression products in] from said tumor [a] sample [from a lesion of said subject] and BRCAI
@ cDNA made from mRNA from said tumor sample with a second [the] sequence selected from

the group consisting of [the wild-type] BRCAT1 gene from a nontumor sample of said subject

BRCA1 RNA from said nontumor sample [or] and BRCA1 cDNA made from ﬁ1RNA from said

nontumor sample, [its expression products] wherein [an alteration] a difference in the sequence

of the BRCA gene, BRCA1 RNA or BRCA1 ¢DNA from said tumor sample from the sequence

of the BRCA1 gene, BRCAI RNA or BRCA1 ¢DNA from said nontumor sample [subject]

indicates [neoplasia at] a somatic alteration in the BRCA1 gene in said tumor sample. --

taim 3 (amended). The method of claim 1 wherein {said expression product is

(6 -- Claim 4 (amended). The method of claim 3 wherein the [alteration of the mRNA is

detected] nucleic acid sejuence is compared by hybridizing [hybridization of the mRNA of said

! sample with] a BRCAT1 geng probe specific for a BRCAL] allele to RNA isolated from said tumor

11



3

gene fraumlnt from said sample and from a corresponding fragment of a wild-type BRCA]1

said single-stranded DNAs on a non-denaturing polyvacrylamide gel,

comparing tl

Jobserving shifts in electrophoretic] mobility of said single-stranded [DNA)

DNASs on [nongdenaturing polyacrylamide gels] said gel to determine if said single-stranded

DNATrom said sample is shifted relative to wild-type and sequencing said single-stranded DNA

(»hzwin( a shift in mybility. --

7

2 Claim 8 (amended). The method of claim 1 wherein the [alteration of the germline]

nucleic acid sequence is

[detected] compared by hybridizing [hybridization of] a BRCAT gene
probe specific for a BR

Al allele to genomic DNA isolated from said [tissue] sample and

-- Claim 11 (amépded). The method of claim | wherein the [alteration in the germline]

nucleic acid sequence is [{etected] compared by amplifying [all or] part of the BRCAI1 gene

using a primer specific for a\specific BRCAT [mutant] altered allele and detecting the presence

of an amplified product, whekein the presence of said product indicates the presence of said

specific allele. --

-- Claim 12 (amended). The\method of claim 1 wherein the [alteration in the germline]

nucleic acid sequence is {detected] comypared by molecularly cloning all or part of the BRCAI

gene from said sample to produce a clongd nucleic acid [sequence] and sequencing the nucleic

acid cloned sequence. --

-- Claim 13 (amended). The method\of claim 1 wherein an [the alteration in the

germline] nucleic acid sequence is [detected} compared by forming a heteroduplex consisting of

12



consisting of [identifying a mismatch

between \molecules (1)] BRCA1 gene genomic DNA fragment isolated from said sample

RCA1 RNA fragment isolated from said sample [or] and BRCA1 cDNA fragment made from

mRNA [isohated] from said sample and a second strand of [(2)] a nucleic acid consisting of

m prabe compldmentary to the] a corresponding human wild-type BRCAL gene fragment, [DNA
when moleculed (1) and (2 are hybridized to each other to form a duplex] analyzing for the

)&256 ce of a miymatch in said heteroduplex and sequencing said first strand of nucleic acid

@\J/nm a mismatch.

-- Claim 14 (amended). The method of claim 1 wherein the [alteration in the germline]

[detected] compared by amplifying [amplification of] BRCA1 gene

6 nucleic acid sequence i

K\

sequences [in] from saly sample to produce amplified nucleic acids, hybridizing [and
hybridization of] the amplified [sequences] nucleic acids to [nucleic acid probes which comprise

wild-type BRCA1 gene sequ

XCCS] a_ BRCA1 DNA probe specific for a BRCAL allele and

detecting the presence of a hy

idization product, wherein a presence of said product indicates

the presence of said allele in the&mple. -

/ . T

_—
-- Clayn 16 (amended). The method of claim 1 wherein the [alteration in the germline]
6 1ence is [detected] compared by [screening] analyzing BRCA1 gene sequences

nucleic acid se is [detected] ¢
\rg« p_g for\a deletion mutation. --

- Claim 17 (arhended). The method of claim 1 wherein the [alteration in the germline]

nucleic acid sequence is Ydetected] compared by [screening] analyzing BRCA1 gene sequences

in said sample for a point niytation, --

-- Claim 18 (amended).\The method of claim 1 wherein the [alteration in the germline]

nucleic acid sequence is [detected] compared by [screening] analyzi RCA1 gene sequences

in said sample for an insertion mutatjon. --

-- Claim 19 (amended). The method of claim 1 wherein the [alteration in the germline]

nucleic acid sequence is [detected] compargd by hybridizing a tumor in sifu [hybridization of the

13



Please add the following new claims:

-\29. The method of claim 1 wherein a nucleic acid sequence of BRCA1 cDNA made

@ C& --31. A method for detecting an alteration in a BRCA1 gene from a tumor sample from
9 human subject, said alteration con3igting of the alterations set forth in Tables 11 and 12, which
W comprises analyzing a sequence of a BREBA1 gene or BRCA1 RNA from a sample of said tumor

or analyzing the sequence of BRCA1 ¢cDNA made from mRNA from said samp]ﬂé:.’ -

-- 32, The method of claim 31 wherein an altera¥ion is detected by hybridizing a BRCA1

gene probe specific for an allele of one of said alterations toNRNA isolated from said sample and -

detecting the presence of a hybridization product, wherein the pregence of said product indicates

the presence of said allele in the tumor. --

@goké --33. The method of claim 31 wherel

dene probe specific for an allele of one of said alterations to genomic DNA isolated from said

an alteration is detected by hybridizing a BRCA1

sample and detecting of the presence of a hybridizathqn product, wherein the presence of said

product indicates the presence of said alteration in the tumo

14



/ -~ 35. The method of ¢l
BRCAT1 gene in said sample using

g\é Qg;é/tflne method of claim }ijwherein an alteration is detected by molecularly cloning .

9(9

z ©

2?,-)4/ The method of claim}]/(wherein an alteration is detected by amplifying all or part
of a BRCAT gene in said sample using a set of primers to produce amplified nucleic acids and

sequencing the amplified nucleic acids. --

m 31 wherein an alteration is detected by amplifying part of a
rimer specific for an allele having one of said alterations
and detecting the presence of an amphfied product, wherein the presence of said product

indicates the presence of said allele in the tum

all or part of a BRCAT gene in said sample to produce a cloned nucleic acid and sequencing the

cloned nucleic acid. --

B@ -- 37. The method of dlaim 32 wherein an alteration is detected by amplifying BRCAI

W

gene nucleic acids in said samply, hybridizing the amplified nucleic acids to a BRCAl DNA
probe specific for one of said alteraons and detecting the presence of a hybridization product,

wherein the presence of said product indjcates the presence of said alteration. —

-- 38. A method for screening a tumoNsample from a human subject for the presence of a
somatic alteration in a BRCALl gene in sai tumor which comprises comparing BRCAI
polypeptide from said tumor sample from said subject to BRCA1 polypeptide from a nontumor
sample from said subject to analyze for a differendg between the polypeptides, wherein said
comparing is performed by (i) analyzing for a truncated grotein in each sample or (ii) binding an
antibody specific to an epitope of an altered BRCA1 polypeptide to the BRCA1 polypeptide
from each sample and detecting antibody binding, wherein 'y difference between the BRCA1
polypeptide from said tumor sample from BRCA1 polypeptidg from said nontumor sample

indicates the presence of a somatic alteration in the BRCA1 gene in 8qid tumor sample. --

-- 39. The method of claim 38 wherein a BRCAT polypeptide is analyzed by detecting a
truncated BRCAT polypeptide. --

15



27-

%ﬁ 5 -- 40. The method of claim 38 wherein a BRCAT1 polypeptide is analyzed by binding an
(\;)75; antibody specific to an epitope of an altered BRCA1 polypeptide to the BRCA1 polypeptide

from said sample and detecting antibody binding.

REMARKS

The undersigned wishes to thank the Examiner for the courtesies extended to Dr. Mark
Skolnick and himself during the interview on 10 September 1996 directed to the present
application as well as several related applications.

The specification has been amended to indicate the current status of the parent
applications. In accordance with the Examiner’s suggestion, the claims have been amended to
be directed to a method for screening a tumor sample for a somatic alteration in a BRCA] gene.
The claims have further been amended to set forth each of the process steps as set forth in the
specification and known in the art.

Claim 1 has further been amended so that it is directed to nucleic acid analysis. Claim 6
has been amended to specify a regulatory region of a BRCA1 gene to correspond to a sequence
shown in SEQ ID NO:13. Support for this amendment can be found at page 77, lines 7-22.
New claims 29 and 30 have been added to claim the material tested, similar to claim 3. New
claims 31-37 have been added to claim a method for detecting in a tumor the specific alte:rations
set forth in Table 11 and 12. New claims 38-40 have been added to claim the analysis of a
BRCAT1 polypeptide to screen for the somatic alterations, and find their support in claims 5, 20
and 21 as originally filed. The analysis is specifically directed to detecting a truncated protein -
by binding an antibody specific to an epitope of an altered BRCA1 polypeptide. It is believed
that none of these amendments constitute new matter.

It is believed that the above amendments obviate the 35 USC §112, second paragraph
rejection of the claims. Withdrawal of this rejection is requested.

Similarly, it is believed that the above amendments obviate the 35 USC §112, first
paragraph rejection of the claims. The general nature of this rejection and claim amendments
were discussed during the interview as noted on the interview summary record. Dr. Skolnick
and the Examiner each noted the recognized utility for alterations in the BRCA1 gene which
lead to deleterious effects in the protein. Dr. Skolnick also discussed the utility for other

alterations including polymorphisms. He noted that the three types of alterations are (a) those
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that are neutral, (b) those that are causal and (c) those that are not clear. Each of these types of
alterations are useful for making a judgment concerning the risk of developing cancer from the
involvement of the BRCA1 gene. Dr. Skolnick indicated that any risk assessment has utility and
any alteration provides screening data which is used in assessing or weighing the risk of
developing cancer. He noted, for example, that a person may have an alteration for which the
effect is not clear. However, this person would know that she did not have a wild-type gene and
therefore, on average, would have a higher risk than someone with no alteration. A sister of this
person who did not have the alteration would then know that she has a normal risk from this
factor. In addition, Dr. Skolnick noted that each type of alteration is useful in the analysis of
ethnic background and penetrance of the BRCA1 gene in different populations. He also noted
that although a BRCA1 gene heterozygosity may exist in the germline, a homozygosity in
expression has been seen. Thus, it is possible to screen for a lack of a transcript. He indicated
that heterozygosity in germline to homozygosity in expression may occur about 10-15% of the
time.

Dr. Skolnick noted that a detection of an alteration in the germline is an indication of
predisposition to cancer and a detection of a somatic alteration in a tumor is an indication of
progression towards neoplasia. He indicated that a somatic mutation, including loss of all or part
of the BRCAT gene, is generally seen in the chromosome opposite the chromosome with a
germline alteration in the BRCAT gene, ans is also rarely seen in ovarian tumors.

Dr Skolnick also briefly discussed how the BRCA1 gene is currently analyzed for

alterations. He indicated that 35 primers are currently used to amplify the DNA and then this

DNA is sequenced. Generally one pair of primers is used per exon and surrounding intron.
Since exon 11 is large, it is broken up into several overlapping primer pairs. The BRCA1 gene
is amplified with each primer pair. The resulting amplified DNA is the sequenced in both the
forward and reverse directions. Dr. Skolnick indicated that they are currently processing 25
BRCALI patient samples per day. The technique of using a set of primers allows for the
amplification of all or part of the BRCA1 gene as now set forth ih claims 10 and 34.

The enablement of the screening for alterations in the BRCA1 gene using a polypeptide
was also briefly discussed. Dr. Skolnick noted that the molecular weight of the BRCAI
polypeptide is known and is around 220 kilodaltons. He also noted that antibodies to BRCA!

polypeptide are commercially available from a number of labs. The Examiner noted that the

17



9.

detection of a truncated protein was enabled. She also noted that the skill in the art for the
development of antibodies to proteins was really high. The nature of antibodies to detect an
alteration was discussed. New claims 38 and 40 which are directed to binding an antibody to a
BRCAL1 polypeptide contains the limitation that the antibody is specific for an epitope of an
altered BRCA1 polypeptide. Thus, the antibody recognizes and binds to a BRCAT1 polypeptide
with an altered sequence. It is well known in the art that the epitope must be accessible to the
antibody in order for it to bind. Tn view of the high skill in the art for making antibodies against
proteins and determiniﬁg epitopes to which they bind, it i1s submitted that it is not undue
experimentation to prepare an antibody which would be specific for an altered BRCAI
polypeptide. To further demonstrate these facts, Applicants are in the process of preparing an
appropriate declaration and will submit it as soon as it is completed.

In view of the amendments to the claims and the above remarks, it is believed that the
claims are enabled in accordance with 35 USC §112, first paragraph. Withdrawal of this
rejection is requested.

The claims were rejected for obviousness-type double patenting over Serial Nos.
08/409,305 and 08/483,553. Serial No. 08/409,305 was expressly abandoned on 10 September
1996. The present claims are directed to methods for detecting somatic alterations in the
BRCAL gene or specific somatic alterations set forth in Tables 11 or 12. The claims of Serial
No. 08/483,553 are directed to methods for detecting specific germline mutations set forth in
Tables 12A, 14, 18 or 19. The Tables of 08/483,553 do not contain any of the alterations set
forth in Tables 11 or 12 of the present application. There is no disclosure in the present
application which would make the specific alterations of Serial No. 08/483,553 obvious or
would suggest such specific alterations to a skilled artisan. Consequently, it is submitted that the
claims of the present application are patentably distinct over the claims of Serial No. 08/483,553.
Withdrawal of these rejections is requested.

Applicants note that the claims of related application Serial No. 08/488,011 were rejected
for obviousness-type double patenting over the claims of the present application. In view of this
rejection in the related application, Applicants are submitting a Terminal Disclaimer with this
Amendment. In addition, Applicants direct the attention of the Examiner to a further related
application Serial No. 08/483,554 which contains claims to wild-type BRCA1, mutant BRCAL1
and a method of identifying mutant BRCA1.

18
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In view of the above amendments and remarks, it is believed that the claims satisfy the
provisions of 35 USC §112 and are in condition for allowance. Since it is believed that all of the
issues raised in the Office Action have been overcome, the Examiner is invited to telephone the
undersigned to resolve any further issues and to expedite the prosecution of this application.

Reconsideration of this application and early notice of allowance is requested.

Respectfully submitted,

7

Je#rey’L Ahnen
Registration No. 28,957

VENABLE, BAETJER, HOWARD & CIVILETTI, LLP
1201 New York Avenue, N.W., Suite 1000

Washington, D.C. 20005

(202) 962-4810

Attorney Docket No.: 24884-109347-08

Dated: 12 September 1996
DC2/29139.01
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