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This Application is a Continuation-In Part of U.S.Application Serial No. 

08/598,591 filed on February 12, 19961 il.oid Jtt~d LIS t/11"4) fJ.J. 
CODING SEQUENCES OF THE HUMAN BRCAl GENE 

FIELD OF THE INVENTION 

This invention relates to a gene which has been associated with breast and 

ovarian cancer where the gene is found to be mutated. More specifically, this 

invention relates to the three coding sequences of the BRCAl gene BRCAl(omil), 

10 BRCA1(0 mi2), and BRCA1(0 mi3)) isolated from human subjects. 

BACKGROUND OF THE INVENTION . 
It has been estimated that about 5-10% of breast cancer is inherited Rowell, 

\,,\ S., et al., American Journal of Human Genetics 55:861-865 (1994). Located on 

chromosome 17, BRCAl is the first gene identified to be conferring increased risk 

for breast and ovarian cancer. Miki et al., Science...2QQ.:66-71 (1994). Mutations in 

this "tumor s.uppressor" gene are thought to account for roughly 45% of 

inherited breast cancer and 80-90% of families with increased risk of early onset 

breast and ovarian cancer. Easton et al., American Journal of Human Genetics 

f·u 20 52:678-701 (1993). 

Locating one or more mutations in the BRCAl region of chromosome 17 

provides a promising approach to reducing the high incidence and mortality 

associated with breast and ovarian cancer through the early detection of women 

at high risk. These women, once identified, can be targeted for more aggressive 

25 prevention programs. Screening is carried out by a variety of methods which 

include ka~yotyping, probe binding and DNA sequencing. 

In DNA sequencing technology, genomic DNA is extracted from whole 

J blood and the coding sequences _of the BRCAl gene are amplified. The coding 

sequences might be sequenced completely and the results are compared to the 

30 DNA sequence of the gene. Alternatively, the coding sequence of the sample 

j 

gene may be compared to a panel of known mutations before completely 

sequencing the gene and comparing it to a normal sequence of the gene. 

1 

..... 
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If a mutation in the BRCAl coding sequence is found, it may be possible to 

provide the individual with increased expression of the gene through gene 

transfer therapy. It has been demonstrated that the gene transfer of the BRCAl 

coding sequence into cancer cells inhibits their growth and reduces 

5 tumorigenesis of human cancer cells in nude mice. Jeffrey Holt and his 

colleagues conclude that the product of BRCAl expression is a secreted tumor 

growth inhibitor, making BRCAl an ideal gene for gene therapy studies. 

Transduction of only a moderate percentage of tumor cells apparently produces 

enough growth inhibitor to inhibit all tumor cells. Arteaga, CL, and JT Holt 

10 Cancer Research 56: 1098-1103 (1996), Holt, JT et al., Nature Genetics 12: 298-302 

(1996). 

flj 20 

25 

The observation of Holt et al, that the BRCAl growth inhibitor is a 

secreted protein leads to the possible use of injection of the growth inhibitor into 

the area of the tumor for tumor suppression. 

The BRCAl gene is divided into 24 separate exons. Exons 1 and 4 are 

noncoding, in that they are not part of the final functional BRCAl protein 

product. The J3RCA1 coding sequence spans roughly 5600 base pairs (bp). Each 

exon consists of 200-400 bp, except for exon 11 which contains about 3600 bp. To 

sequence the coding sequence of the BRCAl gene, each exon is amplified 

separately and the resulting PCR products are sequenced in the forward and 

reverse directions. Because exon 11 is so large, we have divided it into twelve 

overlapping PCR fragments of roughly 350 bp each (segments "A" through "L" of 

BRCAl exon 11) .. 

Many mutations and polymorphisms have already been reported in t!i.e 

BRCAl gene. A world wide web site has been built to facilitate the detection and 

characterization of alterations in breast cancer susceptibility genes. Such 

mutations in BRCAl can be accessed through the Breast Cancer Information Core 

at: http://www.nchgr.nih.gov/dir/lab_transfer/bic. This data site became 

publicly available on November 1, 1995. Friend, S. et al. Nature Genetics 11:238, 

30 (1995). 

2 
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The genetics of Breast/Ovarian Cancer Syndrome is autosomal dominant 

with reduced penetrance. In simple terms, this means that the syndrome runs 

through families such that both sexes can be carriers (only women get the disease 

but men can pass it on), all generations will likely have breast/ ovarian or both 

5 diseases and sometimes in the same individual, occasionally women carriers 

either die young before they have the time to manifest disease (and yet offspring 

get it) or they never develop breast or ovarian cancer and die of old age (the latter 

people are said to have "reduced penetrance" because they never develop cancer). 

Pedigree analysis and genetic counseling is absolutely essential to the proper 

10 workup of a family prior to any lab work. 

Until now, only a single coding sequence for the BRCAl gene has been 

available for comparison to patient samples. That sequence is available as· 

GenBank Accession Number U14680. There is a need in the art, therefore, to 

have available a coding sequence which is the BRCAl coding sequence found in 

the majority of the population, a "consensus coding sequence", BRCAl (omil) Seq. 

ID. NO. 1. A consensus coding sequence will make it possible for true mutations 

to be easily identified or differentiated from polymorphisms. Identification of 

mutations of the BRCAl gene and protein would a~low more widespread 

diagnostic· screening for hereditary breast and ovarian cancer than is currently 

possible. Two additional coding sequences have been isolated and characterize. 

The BRCA1(omi2) SEQ. ID. NO.: 3, and BRCA,1 (omi3) SEQ. ID. N0.:5 coding 

sequences also have utility in diagnosis, gene therapy and in making therapeutic 

BRCAl protein. 

A coding sequence of the BRCAl gene which occurs most commonly in 

25 the human gene pool is provided. The most commonly occurring coding 

sequence more accurately reflects the most likely sequence to be found in a 

subject. Use of the coding sequence BRCAl(omil) SEQ. ID. NO.: 1, rather than the 

previously published BRCAl sequence, will reduce the likelihood of 

misinterpreting a "sequence variation" found in the population (i.e. 

30 polymorphism) with a pathologic "mutation" (i.e. causes disease in the 

individual or puts the individual at a high risk of developing the disease). With 

large interest in breast cancer predisposition testing, misinterpretation is 

3 
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particularly worrisome. People who already have breast cancer are asking the 

clinical question: "is my disease caused by a heritable genetic mutation?" The 

relatives of the those with breast cancer are asking the question: "Am I also a 

carrier of the mutation my relative has? Thus, is my risk increased, and should I 

5 undergo a more aggressive surveillance program." 

SUMMARY OF THE INVENTION 

The present invention is based on the isolation of three coding sequences 

of the BRCAl gene found in human individuals. 

10 It is an object of the invention to provide the most commonly occurring 

15 

20 

·coding sequence of the BRCAl gene. 

It is another object of this invention to provide two other coding 

sequences of BRCAl gene. 

It is another object of the invention to provide three protein sequences 

coded for by three of the coding sequences of the BRCAl gene. 

It is another object of the invention to provide a list of the codon pairs 

which occur at. each of seven polymorphic points on the BRCAl gene. 

It is another object of the invention to provide the rates of occurrence for 

the codons. 

It is another object of the invention to provide a method wherein BRCAl, 

or parts thereof, is amplified with one or more oligonucleotide primers. 

It is another object of this invention to provide a method of identifying 

individuals who carry no mutation(s) of the BRCAl coding sequence and 

therefore have no increased genetic susceptibility to breast or ovarian cancer 

25 based on their BRCAl genes. 

It is another object of this invention to provide a method of identifying a 

mutation leading to an increased genetic susceptibility to breast or ovarian 

cancer. 

There is a need in the art for a sequence of the BRCAl gene and for the 

30 protein sequence of BRCAl as well as for an accurate list of codons which occur at 

polymorphic points on a sequence. 

(,..~ 

L~ - 4 

\J '· 
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A person skilled in the art of genetic susceptibility testing will find the present 

invention useful for: 

a) identifying individuals having a BRCAl gene with no coding 

mutations, who therefore cannot be said to have an increased 

genetic susceptibility to breast or ovarian cancer from their BRCAl 

genes; 

b) avoiding misinterpretation of polymorphisms found in the BRCAl 

c) 

d) 

gene; 

determining the presence of a previously unknown mutation in the 

BRCAl gene. 

identifying a mutation which increases the genetic susceptibility t o 

breast or ovarian cancer. 

e) 

f) 

g) 

probing a human sample of the BRCAl gene. 

performing gene therapy. 

for making a functioning tumor growth inhibitor protein coded for 

by one of the BRCAl omi genes. 

BRIEF DESCRIPTION OF THE FIGURE 

As shown in FIGURE 1, the alternative alleles at polymorphic (non-mutation 

causing variations) sites along a chromosome can be represented as a "haplotype" 

within a gene such as BRCAl. The BRCAl (omil) haplotype is shown in Figure 1 

with dark shading (encompassing the alternative alleles found at nucleotide sites 

2201, 2430, 2731, 3232, 3667, 4427, and 4956). For comparison, the haplotype that is 

in GenBank is shown with no shading. As can be seen from the figure, the 

25 common "consensus" haplotype is found intact in five separate chromosomes 

30 

labeled with the OMI symbol (numbers 1-5 from left to right). Two additional 

haplotypes (BRCAl (omi2), and BRCAl (omi3) are represented with mixed dark and 

light shading (numbers 7 and 9 from left to right). In total, 7 of 10 haplotypes 

along the BRCAl gene are unique. 

, .. , 

5 
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DETAILED DESCRIPTION OF THE INVENTION 

DEFINITIONS 

The following def~nitions are provided for the purpose of understanding this 

5 invention. 

"Breast and Ovarian cancer" is understood by those skilled in the art to 

include breast and ovarian cancer in women and also breast and prostate cancer 

in men. BRCAl is associated genetic susceptibility to inherited breast and 

IO ovarian cancer in women and also breast and prostate cancer in men. Therefore, 

claims in this document which recite breast and/ or ovarian cancer refer to breast, 
' ovarian and prostate cancers in men and women. 

"Coding sequence" or" DNA coding sequence"refers to those portions of a 

gene which, taken together, code for a peptide (protein), or which nucleic acid 

itself has function. 

" Protein" or "peptide" refers to a sequence amino acids which has 

function. 

"BRCA 1 (omi)" refers collectively to the "BRCAl (omil)", "BRCAl (omi2)" and 

"BRCAl (omi3)" coding sequences. 

"BRCAl (omil)" refers to SEQ. ID. NO.:l, a coding sequence for the BRCAl 

gene. The coding sequence was found by end to end sequencing of BRCAl alleles 

25 from individuals randomly drawn from a Caucasian population found to have 

no family history of breast or ovarian cancer. The sequenced gene was found not 

to contain any mutations. BRCAl (omil) was determined to be a consensus 

sequence by calculating the frequency with which the coding sequence occurred 

among the sample alleles sequenced. 

30 

"BRCA1(0 mi2)" and "BRCA1(0 mi3)" refer to SEQ. ID. NO.: 3, and SEQ. ID. NO.: 

5 respectively. They are two additional coding sequences for the BRCAl gene 

6 
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which were also isolated from individuals randomly drawn from a Caucasian 

population found to have no family history of breast or ovarian cancer. 

polyncorpffis.m~ ~ 

"Primer" as used herein refers to a sequence comprising about 20 or more 

nucleotides of the BRCAl gene. 

"Genetic susceptibility" refers to the susceptibility to breast or ovarian 

cancer due to the presence of a mutation in the BRCAl gene. 

A "target polynucleotide" refers to the nucleic acid sequence of interest e.g., 

the BRCAl encoding polynucleotide. Other primers which can be used for 

primer hybridization will be known or readily ascertainable to those of skill in 

the art. 

"Consensus" means the most commonly occurring in the population. 

"Con~ep.sus genomic sequence" means the allele of the target gene which 

occurs with the greatest frequency in a population of individuals having no 

family history of disease associated with the target gene. 

. . . 
"Substantially complementary to" refers to a probe or primer sequences 

which hybridize to the sequences provided under stringent conditions and/ or 

sequences having sufficient homology with BRCAl sequences, such that the 

allele specific oligonucleotide probe or primers hybridize to the BRCAl sequences 

25 to which they are complimentary. 

"Haplotype" refers to a series of alleles within a gene on a chromosome. 

"Isolated" as used herein refers to substantially free of other nucleic acids, 

30 proteins, lipids, carbohydrates or other materials with which they may be 

associated. Such association is typically either in cellular material or in a 

~ synthesis medium. 

~~ 
7 
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"Mutation" refers to a base c ange or a gain or loss of base pair(s) in a DNA 

sequence, which results in a DNA equence which codes for a non-functioning 

protein or a protein with substantiall reduced or altered function. 

"Polymorphism" refers to a b se change which is not associated with 

known pathology. 

"Tumor growth inhibitor protein' refers to the protein coded for by the 

BRCAl gene. The functional protein is t ought to suppress breast and ovarian 

tumor growth. 

The invention in several of its embodimen includes: 

1. An isolated consensus DNA sequence f the BRCAl coding sequence as set 

forth in SEQ. ID. NO.: 1. 

2. A consensus protein sequence of the B... Al protein as set forth iri 

SEQ. ID. NO.:' 2.· 

3. An isolated coding sequence of the BRCA , gene as set forth in 

SEQ. ID. NO.: 3. 

4. A protein sequence of the BRCAl protein as 

SEQ. ID. NO.: 4 . 

25 5. An isolated coding sequence of the BRCAl gen as set forth in 

30 

SEQ. ID. NO.: 5. 

6. A protein sequ~nce of the BRCAl protein as set fo h in SEQ. ID. NO.: 6. 

7. A BRCAl gene with a BRCAl coding sequence ot associated with 

breast or ovarian cancer which comprises an alternative air of codons, AGC 

8 
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and AGT, which occur.at positio 2201 at frequencies of about 35-45%, and 

from about 55-65%, respectively. 

8. A BRCAl gene according 7 wherein AGC occurs at a 

5 frequency of about 40%. 

9. A set · of at least two altern 

polymorphic positions in a BRCAl ge 

pairs which occur at 

with a BRCAl coding sequence not 

associated with breast or ovarian cane r, wherein codon pairs are selected 

10 from the group consisting of: 

25 

30 

• AGC and AGT at position 22 1; 

• 
• 

TTG and CTG at position 243 · 

CCG and CTG at position 2 731 

GAA and GGA at position 3232; 

AAA and AGA at position 3667; 

TCT and TCC at position 4427; an 

AGT and GGT at positiOn 4956. 

10. A set of at least two alternative codon p irs according to claim 9, 

wherein the codon pairs occur in the following fre uencies, respectively, in a 

population of individuals free of disease: 

• at position 2201, AGC and AGT occur a frequencies from about 

35-45%, and from about 55-65%, respect :vely; 

• 

• 

at position 2430, TIG and CTG occur at equencies from about 

35-45%, and from about 55-65%, ,respectiv y; 

at position 2731, CCG and CTG occur at fre uencies from about 

25-35%, and from about 6$-75%, respective! 

• . at position 3232, GAA and GGA occur at freq ncies from about 

• 
35-45%, and from about 55-:65%, respectively; 

at position 3667, AAA and AGA occur at freque cies from about 

35-45%, and from about 55-65%, respectively; 

• at position 4427, TCT and TCC occur 8:t frequen ies from about 

45-55%, and from about 45-55%, respectively; an 

e at position 4956, AGT and GGT occur at frequenc s from about 

9 
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35-45%, and from ab t 55-65%, respectively. 

11 A set according to Claim 10 w ich is at least three codon pairs. 

5 12 A set according to Claim 10 wh ch is at least four codon pairs. 

10 

25 

30 

13. A set according to Claim 10 whi is at least five codon pairs. 

14. A set according to Claim 10 whic is at least six codon pairs. 

15 A set according to Claim 10 which ·sat least seven codon pairs. 

16. A method of identifying individua s having a BRCAl gene with a 

BRCAl coding sequence not associated wi disease, comprising: 

(a) amplifying, a DNA frag ent of an individual's BRCAl 

coding sequence using a oligonucleotide primer which 

specifically hybridizes to se uences within the gene; 

(b) sequencing said amplified DNA fragment by dideoxy 

sequencing; 

(c) repeating steps (a) and (b) un il said individual's BRCAl 

coding sequence is completely s quenced; 

(d) comparing the sequence of sai amplified DNA fragment 

to a BRCAl (omil DNA sequence, EQ. ID. NO 1, SEQ. ID. 

N03, or SEQ. ID. N05; 

(e) determining the presence or ab 

following polymorphic variation ·n said individual's 

BRCAl coding sequence: 

• AGC and AGT at position 2201, 

• TTG and CTG at position 2430, 

• 
• 

CCG and CTG at position 2731, 

GAA and GGA at position 3232, 

• AAA and AGA at position 3667, 

• TCT and TCC at position 4427, and 

• AGT and GGT at position 4956; 

10 
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(f) determining 

individual's BR 
y sequence differences between said 

1 coding sequences and SEQ. ID. NOl, 

SEQ. ID. N03, o SEQ. ID. N05 wherein the presence of 

variations and the absence of a 

variation outside o positions 2201, 2430, 2731, 3232, 

3667, 4427, and 49 6, is correlated with an absence of 

increased genetic s sceptibility to ,breast or ovarian 

cancer resulting from BRCAl mutation in the BRCAl 

coding sequence. 

17. A method of cfaim 16 wherein, variations occur at the 

following frequencies, respectively, in a pop lation of individuals free of 

disease: 

• 

• 

• 

• 

• 

• 

at position 2201, AGC and AGT ace at frequencies from about 

35-45%, and from about 55-65%, res ectively; 

at position 2430, TIG and CTG occur t frequencies from about 

35-45%, and from about 55-65%, respe tively; 

at position 2731, CCG and CTG occur a frequencies from about 

25-35%, and from about 65-75%, respecti ely; 

at position 3232, GAA and GGA occur at f quencies from about 

35-45%, and from about 55-65%, respective ; 

at position 3667, AAA and AGA occur at freq encies from about 

35-45%, and from about 55-65%, respectively; 

at position 4427, TCT and TCC occur at freque cies from about 

45-55%, and from about 45-55%, respectively; 

• at position 4956, AGTand GGT occur at frequenc·es from about 

35-45%, and from about 55-65%, respectively. 

30 18. A method according to claim 16 wherein said oligonucleotid primer is 

labeled with a radiolabel, a fluorescent label a bioluminescen label, a 

chemiluminescent label, or an enzyme label. 

19. A method of detecting a increased genetic susceptibility to bre 

11 
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ovarian cancer in an individual resulti g from the presence of a mutation in 

the BRCAl coding sequence, comprisin : 

(a) amplifying a DNA f gment of an individual's BRCAl 

coding sequ'ence usi an oligonucleotide primer which 

(b) 

specifically hybridizes o sequences within the gene; 

sequencing said amp ified DNA fragment by dideoxy 

sequencing; 

(c) repeating steps (a) and b) until said individual's BRCAl 

coding sequence is comp tely sequenced; 

(d) comparing the seguence of said amplified DNA fragment 

to a BRCAl(omil DNA seq ence, SEQ. ID. NOl, SEQ. ID. 

N03, or SEQ. ID. N05; 

(e) determining any sequen e differences between said 

individual's BRCAl coding equences and SEQ. ID. NOl, 

SEQ. ID. N03, or SEQ. D. N05; to determine the 

presence or absence of bas changes in said individual's 

BRCAl coding sequence wh ein a base change which is 

not any one of the following: 

• AGC and AGT at positio 

• TTG and CTG at position 2430, 

• 
• 
• 
• 
• 

CCG and CTG at position 2731, 

GAA and GGA at position 232, 

AAA and AGA at position 3 67, 

TCT and TCC at position 44 7, and 

AGT and GGT at position 956 is correlated with 

the potential of increased g netic susceptibility to 

breast or ovarian cancer re ulting from a BRCAl 

mutation in the BRCAl codin sequence. 

30 20. A method of claim 19 wherein, codon variations cur at the following 

frequencies, respectively, in a population free of disease: 

• at position 2201, AGC and AGT occur at fre uencies from about 

40%, and from aboµt 55:...65%, respectively; 
- , 

• at position 2430, TTG and CTG occur at freq encies from about 

12 
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• 

• 

35-45%, and from ab ut 55-65%, respectively; 

at position 2731, CC and CTG occur at frequencies from about 

25-35%, and from abo t 65-75%, respectively; 

at position 3232, GAA · d GGA occur at frequencies from about 

35-45%, and from abou 55-65%, respectively; 

• at position 3667, AAA a d AGA occur at frequencies from about 

35-45%, and from about 5-65%, respectively; 

• at position 4427, TCT an TCC occur at frequencies from about 

45-55%, and from about 4 -55%, respectively; and 

• at position 4956, AGT and GT occur at frequertcies from about 

35-45%, and from about 55- 5%, respectively. 

A method according to claim 19 whe ein said oligonucleotide primer is 

labeled with a radiolabel, a fluorescent abel a bioluminescent label, a 

chemiluminescent label, or an enzyme label. 

22. A set of codon pairs, which occur a polymorphic positions in a 

BRCAl gene with a BRCAl coding sequence cording to Claim 1, wherein 

said set of codon pairs is: 

• AGC and AGT at position 2201; 

• 
• 
• 

TTG and CTG at position 2430; 

CCG and CTG at position 2731; 

GAA and GGA at position 3232; 

• AAA and AGA at position 3667; 

• TCT andTCC at position 4427; and 

• AGT and GGT at position 4956. 

23. A set of at least two alternative codon pairs ace rding to claim 22 

wherein set of at least two alternative codon pairs occu at' the following. 

30 frequencies: 

• at position 2201, AGC and AGT occur at frequ ncies of about 

40%, and from about 55-65%, respectively; 

• at position 2430, TTG and CTG occur at frequenci s from about 

35-45%, and from about 55-65%, respectively; 

13 
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• at position 2731, CC and CTG occur at frequencies from about 

25-35%, and from abo t 65-75%, respectively; 

• at position 3232, GAA . d GGA occur at frequencies from about 

35-45%, and from about 5-65%, respectively; 

• 

• 

• 

at position 3667, AAA an AGA occur at frequencies from about 

35-45%, and from about 5 -65%, respectively; 

at position 4427, TCT and CC occur at frequencies from about 

45-55%, and from about 45 5%, respectively; and 

at po~ition 4956, AGT and G T occur at frequencies from about 

35-45%, and from about 55-6 %, respectively. 

24. A BRCAl coding sequence accordin to claim 1 wherein the codon 

pairs occur at the following frequencies: 

• at position 2201, AGC and AG occur at frequencies of about 

• 

• 

• 

• 

• 

40%, and from about 55-65%, res ectively; 

at position 2430; 1TG and CTG o cur at frequencies from about 

35-45%, and from about 55-65%, r spectively; 

at position 2731, CCG and CTG oc ur at frequencies from about 

25-35%, and from about 65-75%, re ectively; 

at positiori 3232, GAA and GGA occu at frequencies from about 

35-45%, and from about 55-65%, resp ctively; 

at position 3667, AAA and AGA occur t frequencies from about 

35-45%, and from about 55-65%, respe ively; 

at position 4427, TCT and TCC occur at requencies from about 

45-55%, and from about 45-55%, respecti ely; and 

• at position 4956, AGT and GGT occur at f quencies from about 

35-45%, and from about 55-65%, respective . 

25. A method of determining the consensus genomic seq 

30 coding sequence for a target gene, comprising: 

a) screening a number of individuals in a population for a family history 

which indicates inheritance of normal alleles for a target gene; 

b) isolating at least one allele of tpe target gene from indivi uals found to 
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have a family history which indic tes inheritance of normal alleles for a target 

gene; 

c) sequencing each allele; 

d) comparing the nucleic acid se ence of the genomic sequence or of the 

5 coding sequence of each allele of the rget gene to determine similarities and 

differences in the nucleic acid sequence; 

e) determining which allele of the gene occurs with the greatest 

frequency. 

10 26. A method of performing gene therapy comprising: 

a) transfecting cancer cell in ivo with an effective amount of a 

vector transformed with a BRCA1 coding sequences of SEQ. 

ID. NO.: 1, SEQ. ID. NO.: 3, o SEQ. ID. NO.: 5; 

b) allowing the cells to take up e vector, and 

c) measuring a reduction in tum r growth. 

fZ.: 27. A methqd of performing protein therapy, co 

ru 20 

a) injecting into a patient, an effec 've amount of BRCAl tumor 

growth inhibiting protein of SE . ID. NO.: 2, SEQ. ID. NO.: 

4, or SEQ. ID. NO.: 6; 

b) allowing the cells to take up the p 

c) measuring a reduction in tumor gr wth. 

SEQUENCING 

25 Any nucleic acid specimen, in urified form, can be 

utilized as the starting nucleic acid or acids, providing it c ntains, or is suspected 

of containing, the specific nucleic acid sequence containin a polymorphic locus. 

Thus, the process may amplify, for example, DNA or RNA, including messenger 

RNA, wherein DNA or RNA may be single stranded or do le stranded. In the 

30 event that RNA is to be used as a template, enzymes, and/o conditions optimal 

for reverse transcribing the template to DNA would be utili ed. In addition, a 

DNA-RNA hybrid which contains one strand of each may be u ilized. A mixture 
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of nucleic acids may also be employed, or the nucleic acids produced in a 

previous amplification reaction herein, u,sing the same or different primers may 

be so utilized. See TABLE IL The specific nucleic acid sequence to be amplified, 

i.e., the polymorphic locus, may be a fraction of a larger molecule or can be 

5 present initially as a discrete molecule, so that the specific sequence constitutes 

the entire nucleic acid. It is not necessary that the sequence to be amplified be 

present initially in a pure form; it may be a minor fraction of a complex mixture, 

such as contained in whole human DNA. 

10 DNA utilized herein may be extracted from a body sample, such as blood, 

tissue material and the like by a variety of techniques such as that described by 

Maniatis, et. al. in Molecular Cloning:(l Laboratory Manual, Cold Spring Harbor, 

NY, p 280-281, 1982). If the extracted sample is impure, it may be treated before 

amplification with an amount of a- reagent ef~ective to open the cells, or animal 

cell membranes of the sample, and to expose and/ or separate the strand(s) of the 

nucleic acid(s). This lysing and nucleic acid denaturing step to expose and 

separate the strands will allow amplification to occur much more readily. 

The deoxyribonucleotide triphosphates dATP, dCTP, dGTP, and dTTP are 

added to the synthesis mixture, either separately or together with the primers, in 

adequate amounts and the resulting solution is heated to about 90°-l00°C from 

about 1 to 10 minutes, preferably from 1 to 4 minutes. After this heating period, 

the solution is allowed to cool, which is preferable for the primer hybridization. 

To the cooled mixture is added an appropriate agent for effecting the primer 

extension reaction (called herein "agent for polymerization//), and the reaction is 

25 allowed to occur under conditions known in the art. The agent for 

polymerization may also be added together with the other reagents if it is heat 

stable. This synthesis (or amplification) reaction may occur at room temperature 

up to a temperature above which the agent for polymerization no longer 

functions. Thus, for example, if DNA polymerase. is used as the agent, the 

30 temperature is generally no greater than about 40°C. Most conveniently the 

reaction occurs at room temperature. 

The primers used to carry out this invention embrace oligonucleotides of 
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~ufficient length and appropdate sequence to provide initiation of 

polymerization. Environmental conditions conducive to synthesis include the 

presence of nucleoside triphosphates and an agent for polymerization, such as 

DNA polymerase, and a suita~le temperature and pH. The primer is preferably 

5 single stranded for maximum .efficiency in amplification, but may be double 

stranded. If double stranded, the primer is first treated to separate its strands 

before being used to prepare extension products. The primer must be sufficiently 

long to prime the synthesis of extension products in· the presence of the inducing 

agent for polymerization. The exact length of primer will depend on many 

10 

rn 20 

25 

factors, including temperature, buffer, and nucleotide composition. The 

oligonucleotide primer typically contains 12-20 or more nucleotides, although it 

may contain fewer nucleotides. 

Primers used to carry out this invention are designed to be substantially 

complementary to each strand of the genomic locus to be amplified. This means 

that the primers must be sufficiently complementary to hybridize with their 

respective strands under conditions which allow the agent for polymerization to 

perform. In other words, the primers should have sufficient complementarity 

with the 5' and 3' sequences flanking the mutation to hybridize therewith and 

permit amplification of the genomic locus. 

Oligonucleotide primers of the invention are employed in the 

amplification process which is an enzymatic chain reaction that produces 

exponential quantities of polymorphic locu:s relative to the number of reaction 

steps involved. Typically, one primer is· complementary to the ,negative (-) 

strand of the polymorphiclocus and the other is complementary to the positive 

( +) strand. Annealing the primers to denatured nucleic acid followed by 

extension with an enzyme, such as the large fragment of DNA polymerase I 

(Klenow) and nucleotides, results in newly synthesized + and - strands 

containing the target polymorphic locus sequence. Because these newly 

synthesized sequences are also templates, repeated cycles of denaturing, primer 

30 annealing, and extension results in exponential production-of the region (i.e., the 

target polymorphic locus sequence) defined by the primers. The product of the 

chain reaction is a discreet nucleic acid duplex with termini corresponding to the 

(0 
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ends of the specific primers employed. 

The oligonucleotide primers of the invention may be prepared using any 

suitable method, such as con".entional phosphotriester and phosphodiester 

methods or automated embodiments thereof. In one such automated 

5 embodiment, diethylphosphoramidites are used as starting materials and may be 

synthesized as described by Beaucage, et al., Tetrahedron Letters, 22:1859-1862, 

1981. One method for synthesizing oligonucleotides on a modified solid support 

is described in U.S. Patent No. 4,458,066. 

10 The agent for polymerization may be any compound or system which will. 

15 

20 

function to accomplish. the synthesis of primer extension products, including 

enzymes. Suitable enzymes for this purpose include, for example, E. coli DNA 

polymerase I, Kienow fragment of E. coli DNA polymerase, polymerase muteins, 

reverse transcriptase, other enzymes, including heat-stable enzymes (e.i., those 

enzymes which perform primer extension after being subjected to temperatures 

sufficiently elevated to cause denaturation), such as Taq polymerase. Suitable 

enzyme will fc;i.cilitate combination of the nucleotides in the proper manner to 

form the primer extensiori. products which are complementary to each 

polymorphic locus nucleic acid strand. Generally, the synthesis will be initiated 

at the 3' end of each primer and proceed in the 5' direction along the template 

strand, until synthesis terminates, producing molecules of different lengths. 

The newly synthesized strand and its complementary nucleic acid strand 

will form a double-stranded molecule under hybridizing conditions described 

above and this hybrid is used in subsequent steps of the process. In the next step, 

25 the newly synthesized double-stranded molecule is subjected to denaturing 

conditions using any of the procedures described above to provide single­

stranded molecules. 

The steps of denaturing, annealing, and extension product synthesis can be 

repeated as often as needed to amplify the target polymorphic locus nucleic acid 

30 sequence to the extent necessary for detection. The amount of the specific nucleic 

acid sequence produced will accumulate in an exponential fashion. 

Amplification is described in PCR. A Practical Approach, ILR Press, Eds. M. J. 

( 
I 
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McPherson, P. Quirke, and G. R. Taylor, 1992. · 

The amplification products may be detected by Southern blots analysis, 

without using radioactive probes. In such a process, for example, a small sample 

of DNA containing a very low level of the nucleic acid sequence of the 

5 polymorphic locus is amplified, and analyzed via a Southern blotting technique 

or similarly, using dot blot analysis. The use of non-radioactive probes or labels 

is facilitated by the high level of the amplified signal. Alternatively, probes used 

to detect the amplified products can be directly or indirectly detectably labeled, for 

example, with a radioisotope, a fluorescent compound,· a bioluminescent 

10 compound, a chemiluminescent compound, a metal chelator or an enzyme. 

Those of ordinary skill in the art will know of other suitable labels for binding to 

the probe, or will be able to ascertain such, using routine experimentation. 

~; 15 

Sequences amplified by the methods of the invention can be further 

evaluated, detected, cloned, sequenced, and the like, either in solution or after 

binding to a solid support, by any method usually applied to the detection of a 

specific DNA sequence such as PCR, oligomer restriction (Saiki, et.al., 

Bio/Technology,3_:1008-1012, 1985), allele-specific oligonucleotide (ASO) probe 

analysis (Conner, et. al., . Proc. Natl. Acad. Sci. U.S.A., 80:278, 1983), 

oligonucleotide ligation assays (OLAs) (Landgren, et. al., Science,241:1007, 1988), 

and the like. Molecular techniques for DNA analysis have been reviewed 

(Landgren, et. al., Science,242:229-237, 1988). 

~~=-

Preferably, the method of amplifying is by PCR, as described herein and as 

is commonly used by those of ordinary skill in the art. Alternative methods of 

amplification: have been described and can also be employed as long as the 

25 BRCAl locus amplified by PCR using primers of the invention is similarly 

amplified by the alternative means. Such alternative amplification systems 

include but are not limited to self-sustained sequence replication, which begins 

with a short sequence of RNA of interest and a T7 promoter. Reverse 

transcriptase copies the RNA into cDNA and degrades the RNA, followed by 

30 reverse transcriptase polymerizing a second strand of DNA. Another nucleic 

acid amplification technique is nucleic acid sequence-based amplification 

(NASBA) which uses reverse transcription and T7 RNA polymerase and 
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incorporates two primers to target its cycling scheme. NASBA can begin with 

either DNA or RNA and finish with either, and amplifies to 108 copies within 60 

to 90 minutes. Alternatively, nucleic acid can be amplified by ligation activated 

transcription (LAT). LAT works from a single-stranded template with a single 

5 primer that is partially single-stranded and partially double-stranded. 

Amplification is initiated by ligating a cDNA to the promoter oligonucleotide 

and within a few hours, amplification is 1Q8 to 1Q9 fold. Another amplification 

system useful in the method of the invention is the QB Replicase System. The 

QB replicase system can be utilized by attaching an RNA sequence called MDV-1 

10 to RNA complementary to a DNA sequence of interest. Upon mixing with a 

sample, the hybrid RNA finds its complement among the specimen's mRNAs 

and binds, activating the replicase to copy the tag-along sequence of interest. 

Another nucleic acid amplification technique, ligase chain reaction (LCR), works 

by using two differently labeled halves of a sequence of interest which are 

covalently bonded by ligase in the presence of the contiguous sequence in a 

sample, forming a new target. The repair chain reaction (RCR) nucleic acid 

amplification, technique uses two complementary and target-specific 

oligonucleotide probe pairs, thermostable polymerase· and ligase, and DNA 

nucleotides to geometrically amplify targeted sequences. A 2-base gap separates 

the oligonucleotide probe pairs, and the RCR fills and joins the gap, mimicking 

DNA repair. Nucleic acid amplification by strand displacement activation (SDA) 

utilizes a short primer containing a recognition site for hincII with short 

overhang on the 5' end which binds to target DNA. A DNA polymerase fills in 

the part of the primer opposite the overhang with sulfur-containing adenine 

25 analogs. HincII is added but only cuts the unmodified DNA strand. A DNA 

polymerase that lacks 5' exonuclease activity enters at the cite of the· nick and 

begins to polymerize, displacing the initial primer strand downstream and 

building a new one which serves as more primer. SDA produces greater than 

107-fold amplification in 2 hours at 37°C. Unlike PCR and LCR, SDA does not 

30 require instrumented Temperature cycling. 

Another method is a process for amplifying nucleic acid sequences from a 

DNA or RNA template w~ich may be purified or may exist in a mixture of 

··-~ 
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nucleic acids. The resulting nucleic acid sequences may be exact copies of the 

template, or may be modified. The process has advantages over PCR in that it 

increases the fidelity of copying a specific nucleic acid sequence, and it allows one 

to more efficiently detect a particular point mutation in a single assay. A target 

5 nucleic acid is amplified enzymatically while avoiding strand displacement. 

Three primers are used. A first primer is complementary to the first end of the 

target. A second primer is complementary to the second end of the target. A 

third primer which is similar to the first end of the target and which is 

substantially complementary to at least a portion of the first primer such that 

10 when the third primer is hybridized to the first primer, the position of the third 

ru 20 

primer complementary to the base at the 5' end of the first primer contains a 

modification which substantially avoids strand displacement. This method is 

detailed in U.S. Patent 5,593,840 to Bhatnagar et al. 1997. Although PCR is the 

preferred method of amplification if the invention, these other methods can also 

be used to amplify the BRCAl locus as described in the method of the invention. 

The BRCAl(omi) DNA coding sequences were.obtained by end to end 

sequencing of the BRCAl alleles of five SJJbjects in the manner described above 

followed by analysis of the C)iata obtained. The data obtained provided us with the 

opportunity to evaluate seven previously published polymorphisms and to 

affirm or correct where necessary, the frequency of ·occurrence of alternative 

codons. 

GENE THERAPY 

The coding sequences can be used for gene therapy. 

A variety of methods are known for gene transfer, any of which might be 

25 available for use. 

Direct injection of Recombinant DNA in vivo 

1. Direct injection of "naked" DNA directly with a syringe and needle into a 

specific tissue, infused through a vascular bed, or transferred through a catheter 
' 

into endothelial cells. 

30 2. Direct injection of DNA that is contained in artificially generated lipid 

vesicles. 

3. Direct injection of DNA conjugated to a targeting structure, such as an 
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antibody. 

4. Direct injection by particle bombardment, where the DNA ·is coated onto 

gold particles and shot into the cells. 

5 Human Artificial Chromosomes 

This novel gene delivery approach involves the use of human chromosomes 

that have been striped down to contain only the essential components for 

replication and the genes desired for transfer. 

10 Receptor-Mediated Gene Transfer 

DNA is linked to a targeting molecule that will bind to specific cell-surface 

receptors, inducing endocytosis and transfer of the DNA into mammalian cells. 

One such technique uses poly-L-lysine to link asialoglycoprotein to DNA. An 

adenovirus is also added to the complex to disrupt the lysosomes and thus allow 
~bj\ mi 15 the DNA to avoid degradation and move to the nucleus. Infusion of these 

m particles intravenously has resulted in gene transfer into hepatocytes. 
;~ 
E:: 
~= 

~~\ 

RECOMBINANT VIRUS VECTORS 

fW 20 

Several vectors are used in gene therapy. Among them are the Moloney Murine 

Leukemia Virus (MoML V) Vectors, the adenovirus vectors, the adeno­

Associated Virus (AA V) vectors, the herpes simplex virus (HSV) vectors, the 

poxvirus vectors, and human immunodeficiency virus (HIV) vectors, 

'R1 
~i;:, 

~t=:~ 

GENE REPLACEMENT AND REP AIR 

25 The ideal genetic manipulation for treatment of a genetic disease would be the 

actual replacement of the defective gene with a normal copy of the gene. 

Homologous recombination is the term used for switching out a section of DNA 

and replacing it with a new piece. By this technique, the defective gene can be 

replaced with a normal gene which expresses a functioning BRCAl tumor 

30 growth inhibitor protein. 

A complete description of gene therapy can also be found in "Gene Therapy A 

Primer For Physicians 2d Ed. by Kenneth W. Culver, M.D. Publ. Mary Ann 

f--....... 
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Liebert Inc. (1996). Two Gene Therapy Protocols for BRCAl are approved by ·the 

Recombinant DNA Advisory Committee for Jeffrey T. Holt et al.. They are listed 

as 9602-148, and 9603-149 and are available from the NIH. The isolat~d BRCAl 

gene can be synthesized or constructed from amplification products and inserted 

5 into a vector such as the LXSN vector. 

10 

The BRCAl amino acid and nucleic acid sequence may be used to make 

diagnostic probes and antibodies. Labeled diagnostic probes may be used by any 

hybridization method to determine the level of BRCAl protein in serum or lysed 

cell suspension of a patient, or solid surface cell sample. 

The BRCAl amino acid sequence may be used to provide a level of 

protection for patients against risk of breast or ovarian cancer or to reduce the 

size of a tumor. Methods of making and extracting· proteins are well known. 

Itakura et al. U.S. Patents 4,704,362, 5, 221, 619, and 5,583,013. BRCAl has been 

shown to be secreted. Jensen, R.A. et al. Nature Genetics 12: 303-308 (1996). 

EXAMPLE! 

Determination, Of The Coding Sequence Of A BRCAt<omD Gene From Five 

Individuals 

MATERIALS AND METHODS 

Approximately 150 volunteers were screened in order to identify 

individuals with no cancer history in· their immediate family (i.e. first and 

second degree relatives). Each person was asked to fill out a hereditary cancer 

prescreening questionnaire See TABLE I below. Five of these were randomly 

25 chosen for end-to-end sequencing of their BRCAl gene. A first degree relative is 

a parent, sibling, or offspring. A second degree relative is an aunt, uncle, 

grandparent, grandchild, niece, nephew, or half-sibling. 

l 
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Part A: 

1. 

2. 

3. 

Part B: 

4. 

5 

6. 

TABLE I 

Hereditary Cancer Pre-Screening Questionnaire 

Answer the following questions about your family 

To your knowledge, has anyone in your family been diagnosed with a very specific 

hereditary colon disease called Familial Adenomatous Polyposis (FAP)? 

To your knowledge, have you or any aunt had breast cancer diagnosed before the age 35? 

Have you had Inflammatory Bowel Disease, also called Crohn's Disease or Ulcerative 

Colitis, for more than 7 years? 

Refer to the list of cancers below for your responses only to questions in Part B 

Bladder Cancer Lung Cancer Pancreatic Cancer 

Breast Cancer . 

Colon Cancer 

Endometrial Cancer 

Gastric Cancer Prostate Cancer 

Malignant Melanoma Renal Cancer 

Ovarian Cancer 
I 

Thyroid Cancer 

Have your mother or father, your sisters or brothers or your children had any of the listed 

cancers? 

Have there been diagnosed in your mother's brothers or sisters, or your mother's parents 

more than one of the cancers in the above list? 

Have there been diagnosed in your father's brothers or sisters, or your father's parents 

more than one of the cancers in the, above list? 
. . 

Part C: Refer to the list of relatives below for responses only to questions in Part C 

You Your mother 

Your sisters or brothers Your mothers's sisters or brothers (maternal aunts and uncles) 

Your children Your mother's parents (maternal grandparents) 

7 Have there bee~ diagnosed in these relatives 2 or more identical types of cancer? 

Do not count "simple" skin cancer, also called basal cell or squamous cell skin cancer. 

8. Is there a total of 4 or more of any cancers in the list of relatives above other than 

"simple" skin cancers? 

Part D: Refer to the list of relatives below for responses only to questions in Part D. 

You Your father 

Your sisters or brothers Your fathers's sisters or brothers (paternal aunts and uncles) 

Your children Your father's parents (paternal grandparents) 

9. Have there been diagnosed in these relatives 2 or more identical types of cancer? 

Do not count "simple" skin cancer, also called basal cell or squamous· cell skin cancer. 

10. Is there a total of 4 or more of any cancers in the list of relatives above other than "simple" 

35 skin cancers? 

©Copyright 1996, OncorMed, Inc. ---
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Genomic DNA was isolated from white blood cells of five subjects selected 

from analysis of their answers to the questions above. Dideoxy sequence analysis 

was performed following polymerase chain reaction amplification. 

All exons of the BRCAl gene were subjected to direct dideoxy sequence 

5 analysis by asymmetric amplificatkm using the polymerase chain reaction (PCR) 

to generate a single stranded product amplified from this DNA . sample. 

Shuldiner, et al., Handbook of Techniques in Endocrine Research, p. 457-486, 

DePablo,F., Scanes, C., eds., Academic Press, Inc., 1993. .Fluorescent dye was 

attached for automated sequencing using the Taq Dye Terminator® Kit (Perkin-

10 Elmer cat# 401628). DNA sequencing was performed in both forward and reverse 

directions on an Applied Biosystems, Inc. (ABI) automated Model 377® 

sequencer. The software used for analysis of the resulting data was Sequence 

Navigator® software purchased through AB.I. 

Polymerase Chain Reaction (PCR) Amplification 

Genomic DNA (100 nanograms) extracted from white blood cells of five 

subjects. Each of the five samples was sequenced end to end. Each sample was 

amplified in a final volume of 25 microliters containing 1 microliter (100 

nanograms) genomic DNA, 2.5 microliters lOX PCR buffer (100 mM Tris, pH 8.3, 

500 mM KCl, 1.2 mM MgC12), 2.5 microliters lOX dNTP mix (2 mM each 

nucleotide), .2.5 microliters forward primer, 2.5 microliters reverse primer, and 1 

microliter Taq polymerase (5 units), and 13 microliters of water. 

The primers in Table II, below were used to carry out amplification of the 

various sections of the BRCAl gene samples. The primers were synthesized on 

25 an {)NA/RNA Model 394® Synthesizer. 

25 
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Tf!O~ TABLE II 
BRCAl PRIMERS AND SEQUENCING DATA 

5 
EXO\J SEOUENCE 

EXON2 2F 
2R 

EXON3 3F 

5' GAA GTT GTC ATT TTA TAA ACC TTT-3' 
5 I TGT CTT TTC TTC CCT AGT ATG T-3' 

10 3R 
5' TCC TGA CAC AGC AGA CAT TTA-3' 
5 I TTG GAT TTT CGT TCT CAC TTA-3' 

EXON5 5F 
5R 

5 I CTC TT A AGG GCA GTT GTG AG-3' 
5 I TTC CT A CTG TGG TTG CTT cc 

15 EXON6 6/7F 5' CTT ATT TTA GTG TCC TTA AAA GG-3' 

20 

6R 5 I TTT CAT GGA CAG CAC TTG AGT G-3' 

EXON 7 7F 5' CAC AAC AAA GAG CAT ACA TAG GG-3' 
617 R 5 I TCG GGT TCA CTC TGT AGA AG-3' 

EXON 8 8F1 5 I TTC TCT TCA GGA GGA AAA GCA-3' 
8R1 5' GCT en'.) TAC CAC AAA TAC AAA-3' 

EXON9 9F 5' CCA CAG TAG ATG CTC AGT A.AATA-3' 
9R 5' TAG GAA AAT ACC AGC TTC ATA GA-3' 

EXOM 10 1 OF 5 I TGG TCA GCT TTC TGT AA T CG-3' 
10R 5' GTA TCT ACC CAC TCT CTT CTT CAG-3' 

EXON 11A11AF 5' CCA CCT CCA AGG TGT ATC A-3' 
11AR 5' TGT TAT GTT al) TCC TTG CT-3' 

•' 

EXON 11B11 BF1 5' CAC T AA AGA CAG AAT GAA TCT A-3; 
11BR1 5' GAA GAA CCA GAA TAT TCA TCT A-3' 

"'~~ EXON 11C11CF1 5' TGA TGG GGA GTC TGA ATC AA-3' 
11CR1 5' TCT GCT TTC TTG ATA AAA TCC T-3' 

EXON 11011 DF1 5' AGC GTC CX::C TCA CAA ATA. AA-3' 
40 11DR1 5' TCA AGC GCA TGA ATA TGC CT-3' 

EXON 11E 11EF 5' GTA · TAA GCA ATA TGG AAC TCG A-3' 
11 ER 5' TT A AGT TCA CTG GTA TTT GAA CA-3' 

45 EXON11F11FF 5' GAC AGC GAT ACT TTC CCA GA-3' 

50 

11 FR 5' TGG AAC AAC CAT GAA TT A GTC-3' 

EXON11G11GF 5' GGA AGT TAG CAC TCT AGG GA-3' 
11GR 5' GCA GTG ATA TTA ACT GTC TGT A-3' 

1 M13 tailed 

26 

SEQ.ID 

NO. 

7 
8 

9 
10 

11 
1 2 

13 
14 

15 
16 

17 
1 8 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
34 

35 
36 

MER Mg++ SIZE 

24 1.6 -275 
22 

21 1.4 -375 
21 

20 1.2 -275 
201 

23 1.6 -250 
22 

23 1.6 -275 
20 

21 1.2 -270 
21 

23 1.2 -250 
23 

20 1.6 -250 
24 

19 1.2 372 
20 

21 1.2 -400 
21 

20 1.2 -400 
22 

20 1.2 -400 
20 

22 1.2 
23 

20 1.2 
21 

20 1.2 
22 

388 

382 

423 
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EXON11H11HF 5' TGG GTC en AAA GAA ACA AAGT-3' 
11 HR 5 I TCA GGT GAC A TT GAA TCT TCC-3' 

EXON111111F 5' CCA en TTT CCC ATC AAG TCA-3' 
5 11 IR 5' TCA GGA TGC TTA CAA TTA CTT C-3' 

EXON 11J11JF 5' CAA AAT TGA ATG CTA TGC TIA GA-3' 
11JR 5' TCG GTA ACC CTG AGC CAA AT-3' 

10 EXON11K11KF 5' GCA AAAGCG TCC AGA AAG GA-3' 
11KR-15' TAT TIG CAG TCA AGT en CCA A-3' 

EXON11L11LF-15' GTA ATA TIG GCA AAG GCA TCT-3' 
11 LR 5' T AA AA T GTG CTC CCC AAA AGC A-3' 

15 
EXON 12 12F 5' GTC CTG CCA ATG AGA AGA AA-3' 

12R 5' TGT CAG CAA ACC T AA GAA TGT-3' 

EXON 13 13F 5' AAT GGA AAG CTI CTC AAAGTA-3' 
20 13R 5 I ATG TIG GAG CTA GGT CCT T AC-3' 

~:J EXON 14 14F 5' CTA ACC TGA ATT ATC ACT ATC A-3' 
~Fj 14R 5' GTG TAT AAATGC CTG TAT GCA-3' 

EXON 15 15F 5' TGG CTG CCC AGG AAG TAT G-3' 
15R 5' AAC CAG AAT ATC TTT ATG TAG GA-3' 

EXON 16 16F 5' AAT TCT T AA CAG~· AGA CCA GAA C-3' 
16R 5 • AAA ACT en Tee AGA ATG TTG T-3' 

EXON 17 17F 5' GTG TAG AAC GTG CAG GAT TG-3' 
17R 5' TCG CCT CAT GTG GTI TTA-3' 

~~1 35 
EXON18 18F 5' ~ TCT TTA GCT TCT TAG GAC-3' 

18R 5' GAG ACC ATT TIC. CCA GCA TC-3' 

:.. :! 

''>ii EXON 19 19F 5 I CTG TCA TIC TIC CTG TGC TC-3' 
19R 5 I CAT TGT T AA GGA AAG TGG TGC-3' 

40 EXON 20 20F 5' AT A TGA CGT GTC TGC TCC AC-3' 
20R 5' G:n AAT CCA AAT TAC ACA GC-3' 

EXON 21 21 F 5 ' AAG CTC TTC CTI TTT GAA AGT C-3' 
21 R 5' GTA GAG AAA TAG AAT AGC CTC T-3' 

45 
EXON 22 22F 5' TCC CAT TGA GAG GTC TTG CT-3' 

22R 5 I GAG AAG ACT TCT GAG GCT AC-3' 

EXON 23 23F-1 5' TGA AGT GAC AGT TCC AGT AGT-3' 
50 23R-1 5' CAT TTT AGC CAT TCA TTC AAC AA-3' 

EXON 24 24F 5' ATG AA T TGA CAC T AA TCT CTG C-3' 
24R 5 I GTA <:rt:, AGG ACA GTA GAA GGA-3' 

55 

----
27 

37 
38 

39 
40 

41 
42 

43 
44 

45 
46 

47 
48 

49 
50 

51 
52 

53 
54 

55 
56 

57 
58 

59 
60 

61 
62 

63 
64 

65 
66 

67 
68 

69 
70 

71 
72 

22 1.2 366 
21 

21 1.2 377 
21 

23 1.2 377 
20 

20 1.2 396 
22 

22 1.2 360 
22 

20 1.2 -300 
21 

21 1.2 -325 
21 

22 1.2 -310 
21 

19 1.2 -375 
23 

22 1.6 -550 
22 

20 1.2 -275 
18 

21 1.2 -350 
20 

20 1.2 -250 
21 

20 1.2 -425 
20 

22 1.6 -300 
22 

20 1.6 -300 
20 

21 1.2 -250 
23 

22 1.4 -285 
21 
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Thirty-five cycles were performed, each consisting of denaturing (95°C; 30 

seconds), annealing (55°C; 1 minute), and extension (72°C; 90 seconds), except during 

the first cycle in which the denaturing time was increased to 5 minutes, and during the 

last cycle in which the extension time was increased to 5 minutes . 

5 PCR products were purified using Qia-quick® PCR purification kits (Qiagen cat# 

28104; Chatsworth, CA). Yield and purity of the PCR product determined 

spectrophotometrically at OD260 on a Beckman DU 650 spectrophotometer. 

2. . Dideoxy Sequence Analysis 

Fluorescent dye was attached to PCR products for automated sequencing using the Taq 

10 Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing was performed in 

both forward and reverse directions on an Applied Biosystems, Inc. (ABI) Foster City, 

CA., automated Model 377® sequencer. The software used for analysis of the resulting 

data was "Sequence Navigator® software" purchased through ABI. 

3. RESULTS 

Differences in the nucleic acids of the ten alleles from five individuals were found in 

seven locations on the gene. The changes and their positions are found on TABLE III, 

below. 

-----------·----.. 

I 
// 

/ 
/ 

I 
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TABLE III 

PANEL TYPING 
5 AMINO NUCLEOTIDE 

ACID CHANGE CHANGE 1 2 3 4 5 FRE9UENCY 

SER( SER) 11 E CIC CIT CIT TIT TIT 0.4 c 
(694) 0.6 T 

10 

LEU(LEU) 11F TIT CIT CIT CIC CIC 0.4 T 

(771) 0.6 c 

PRO(LEU) 11G CIT CIT CIT TIT TIT 0.3 c 
15 (871) 0.7 T 

f:::!'.::£ 
:'~= 

€\~ 
GLU{GLY} ~;-:? 

~~ 
111 AIA AIG AIG GIG GIG 0.4 A 

~~~ (1038) 0.6 G 

~""' !b~ 

~n 
20 :~{J LYS(ARG) 11J AIA AIG AIG GIG GIG 0.4 A 

'. 
f.~E:t ( 11 83) 0.6 G 
?. 

t::~ 
::::::-: 
~=:;. 

SER(SER) 13 TIT TIT TIC CIC CIC 0.5 T : li ~ 
:: >:::!' 

~i4i 
(1436) 0.5 c ·' 

fl~ 
~o. 25 
:;. li 

"Ci! SER(GLY) 1 6 AIA AIG AIG GIG GIG 0.4 A 

(1613) 0.6 G 

29 
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Tables 3 and 4 depict one aspect of the invention, sets of at least two alternative 

codon pairs wherein the codon pairs occur in the following frequencies, 

respectively, in a population of individuals free of disease: 

• at position 2201, AGC and AGT occur at frequencies from about 35-

45%, and from about 55-65%, respectively; 

• at position 2430, TIG and CTG occur at frequencies from about 35-

45%, and from about 55-65%, respectively; 

• at position 2731, CCG and CTG occur at frequencies from about 25-

• 
35%, and from about 65-75%, respectively; 

at position 3232, GAA and GGA occur at frequencies from about 35-

45%, and from about 55-65%, respectively; 

• at position 3667, AAA and AGA occur at frequencies from about 35-

• 

• 

45%, and from about 55-65%, respectively; 

at position 4427, TCT and TCC occur at frequencies from about 45-

55%, and from about 45-55%, respectively; and 

at position 4956, AGT and GGT occur at frequencies from about 35-

45%, and from about 55-65%, respectively. 

The data show that for each of the samples. The BRCAl gene is identical except 

in the region of seven polymorphisms. These polymorphic regions, together with their 

locations, the amino acid groups of each codon, the frequency of their occurrence and 

the amino acid coded for by each codon are f~mnd in TABLE IV below. 

TABLE IV . 

CODON AND BASE CHANGES IN SEVEN POLYMORPHIC SITES OF BRCAl GENE 

SAMPLE BASE POSITION CQXl\I AA PUBLISHED FREQUENCY 

NAME CHANGE nt/aa EXO\I CHANGE CHANGE FREQUENCY2 · IN THIS STUDY 

2,3,4,5 C-T 2201/694 11E AGC(AGT) SER-SER UNPUBLISHED C=40% 

2,3,4,5 T-C 2430/771 11 F TIG(CTG) LEU-LEU T=67% 13 T=40% 

1,2,3,4,5 C-T 2731/871 11G CCG(CTG) PRO-LEU C=34% 12 C=30% 

30 
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2,3,4,5 A-G 3232/1038 111 GAA(GGA) GLU-GLY A=67% 13 

2,3,4,5 A·G 3667/1183 11J AAA(AGA) L YS-ARG A=68% 1 2 

5 3,4,5 T-C 4427/1436 13 TCT(TCC) SER-SER T =67% 12 

2,3,4,5 A-G 4956/1613 16 AGT(GGT} SER-GLY A=67%12 

2Reference numbers correspond to the Table of References below. 

10 
.... ____ _ 

('\, ( [/ 

-A
---~, 

/ ,. 
I 
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A=40% 

A=40% 

T=50% 

A=40% . 
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EXAMPLE2 

Determination Of A Individual Using BRf:Al<OMD And The Seven Polymorphisms 

For Reference 

A person skilled in the art of genetic susceptibility testing will find the present 

5 invention useful for: 

a) identifying individuals having a BRCAl gene, who are therefore have no 

elevated genetic susceptibility to breast or ovarian cancer from a BRCAl 

mutation; 

b) avoiding misinterpretation of polymorphisms found in the 

10 BRCAl gene; 

20 

Sequencing is carried out as in EXAMPLE 1 using a blood sample from the patient in 

question. However, a BRCAl(omi) sequence is used for reference and the polymorphic 

sites are compared to the nucleic acid sequences listed above for codons at each 

polymorphic site. A sample is one which compares to a BRCAl (omi) sequence and 

contains one of the base variations which occur at each of the polymorphic sites. The 

codons which occur at each of the polymorphic sites are paired here reference. 

• AGC ah~ AGT at position 2201, 

• TTG and CTG at position 2430, 

• CCG and CTG at position 2731, 

• GAA and GGA at position 3232, 

• AAA and AGA at position 3667, 

• TCT and TCC at position 4427, and 

• AGT and GGT at position 4956 .. 

The availability of these polymorphic pairs provides added assurance that one skilled in 

25 the art can correctly interpret the polymorphic variations without mistaking a 

variation for a mutation. · 

Exon 11 of the BRCAl gene is subjected to direct dideoxy sequence analysis by 

asymmetric amplification using the polymerase chain reaction (PCR) to generate a 

single stranded product amplified from this DNA sample. Shuldiner, et al., Handbook 

30 . of Techniques in Endocrine Research, p. 457-486, DePablo,F., Scanes, C., eds., Academic 

Press, Inc., 1993. Fluorescent dye is attached for automated sequencing using the Taq 

Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

32 
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both forward and reverse directions on an Applied Biosystems, Inc. (ABI) automated 

Model 377® sequencer. The software used for analysis of the resulting data is "Sequence 

Navigator® software" purchased through ABI. 

5 1. Polymerase Chain Reaction (PCR) Amplification 

Genomic DNA (100 nanograms) extracted from white blood cells of the subject is 

amplified in a final volume of 25 microliters containing 1 microliter (100 nanograms) 

genomic DNA, 2.5 microliters lOX PCR buffer (100 mM Tris, pH 8.3, 500 mM KCl, 1.2 

mM MgC12), 2.5 microliters lOX dNTP mix (2 mM each nucleotide), 2.5 microliters 

10 forward primer (BRCAl-llK-F, 10 micromolar solution), 2.5 microliters reverse primer 

(BRCAl-llK-R, 10 micromolar solution),and 1 microliter Taq polymerase (5 units), and 

13 microliters of water. 

The PCR primers used to amplify a patient's sample BRCAl gene are listed in Table IL 

The primers were synthesized on an DNA/RNA Model 394® Synthesizer. Thirty-five 

cycles are of amplification are performed, each consisting of denaturing (95°C; 30 

seconds), annealing (55°C; 1 minute), and extension (72°C; 90 seconds), except during 

the first cycle in which the denaturing time is increased to 5 minutes, and during the 

last cycle in which the extension time is increased to 5 minutes. 

i'.;~ 20 

PCR products are purified using Qia-quick® PCR purification kits (Qiagen, cat# 28104; 

Chatsworth, CA). Yield and purity of the PCR product determined 

spectrophotometrically at OD260 on a Beckman DU 650 spectrophotometer. ~g 
~. E 
:~1 

2. Dideoxy Sequence Analysis 

Fluorescent dye is attached to PCR products for automated sequencing using the Taq 

25 Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

both forward and reverse directions on an Applied Biosystems, Inc. (ABI) Foster City, 

CA., automated Model 377® sequencer. The software used for analysis of the resulting 

data is "Sequence Navigator® software" purchased through ABI. The BRCAl (omil) SEQ. 

ID. NO.:l sequence is entered into the Sequence Navigator® software as the Standard for 

30 comparison. The Sequence Navigator® software compares the sample sequence to the 

BRCAl (ornil) SEQ. ID. N0.:1 standard, base by base. The Sequence Navigator® software 

.,,-\ ~ ,· ' 

' ' 

I j \~' 
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highlights all differences between the BRCAl (omil) SEQ. ID. N0.:1 DNA sequence and 

the patient's sample sequence. 

A first technologist checks the computerized results by comparing visually the 

BRCAl(omil) SEQ. ID. N0.:1 standard against the patient's sample, and again highlights 

5 any differences between the standard and the sample. The first primary technologist 

then interprets the sequence variations at each position along the sequence. 

Chromatograms from each sequence variation are generated by the Sequence 

Navigator® software and printed on a color printer. The peaks are interpreted by the 

first primary technologist and a second primary technologist. A secondary technologist 

10 then reviews the chromatograms. The results are finally interpreted by a geneticist. In 

each instance, a variation is compared to known polymorphisms for position and base 

change. If the sample BRCAl sequence matches the BRCAl(omil) SEQ. ID. N0.:1 

standard, with only variations within the known list of polymorphisms, it is 

interpreted as a gene sequence. 

EXAMPLE3 

DETERMINING THE ABSENCE OF A MUTATION IN THE BRCAl GENE USING 

BRCAt<omil> AND SEVEN POLYMORPHISMS FOR REFERENCE 

A person skilled. in the art of genetic susceptibility testing will find the present 

invention useful for determining the presence of a known or previously unknown 

mutation in the BRCAl gene. A list of mutations of BRCAl is p_ublicly available in the 

Breast Cancer Information Core at: 

http:/ /www.nchgr.nih.gov/dir/lab_transfer/bic. This data site became publicly 

available on November 1, 1995. Friend, S. et al. Nature Genetics 11:238, (1995). 

25 Sequencing is carried out as in EXAMPLE 1 using a blood sample from the patient in 

question. However, a BRCAl (omi) sequence is used for reference and polymorphic sites 

are compared to the nucleic acid sequences listed above for codons at each polymorphic 

site. A sample is one which co.mpares to the BRCAl (omi2) SEQ. ID. NO.: 3 sequence and 

contains one of the base variations which occur at each of the polymorphic sites. The 

30 codons which occur at each of the polymorphic sites are paired here reference. 

• AGC and AGT at position 2201, 

• TTG and CTG at position 2430, 

34 
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• CCG and CTG at position 2731, 

• GAA and GGA at position 3232, 

• AAA and AGA at position 3667, 

• TCT and TCC at position 4427, and 

• AGT and GGT at position 4956. 

The availability of these polymorphic pairs provides added assurance that one skilled in 

the art can correctly interpret the polymorphic variations without mistaking a 

variation for a mutation. 

Exon 11 of the BRCAl gene is subjected to direct dideoxy sequence analysis by 

10 asymmetric amplification using the polymerase chain reaction (PCR) to generate a 

single stranded product amplified from this DNA sample. Shuldiner, et al., Handbook 

of Techniques in Endocrine Research, p. 457-486, DePablo,F., Scanes, C., eds., Academic 

Press, Inc., 1993. Fluorescent dye is attached for automated sequencing using the Taq 

Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

both forward and reverse directions on an Applied Biosystems, Inc. (ABI) automated 

Model 377® sequencer. The software used for analysis of the resulting data is "Sequence 

Navigator® software" purchased through ABI. 

15 

20 

1. · Polymerase Chain Reaction (PCR) Amplification 

Genomic DNA (100 nanograms) extracted from white blood cells of the subject is 

amplified in a final volume of 25 microliters ·containing 1 microliter (100 nanograms) 

genomic DNA, 2.5 microliters lOX PCR buffer (100 mM Tris, pH 8.3, 50'0 mM KCl, 1.2 

mM MgC12), 2.5 microliters lOX dNTP mix (2 mM each nucleotide), 2.5 microliters 

forward pri:rrler (BRCAl-llK-F, 10 micromolar solution), 2.5 microliters reverse primer 

25 (BRCAl-llK-R, 10 micromolar solution),and 1 microliter Taq polymerase (5 units), and 

13 microliters of water. 

The PCR primers used to amplify a patient's sample BRCAl gene are listed in Table IL 

The primers were synthesized on an DNA/RNA Model 394® Synthesizer. Thirty-five 

cycles are of amplification are performed, each consisting of denaturing (95°C; 30 

30 seconds), annealing (55°C; 1 minute), and extension (72°C; 90 seconds), except during 

the first cycle in which the denaturing time is increased to 5 minutes, and during the 

.~~ 35 
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last cycle in which the extension time is increased to 5 minutes. 

PCR products are purified using Qia-quick® PCR purification kits (Qiagen, cat# 

28104; Chatsworth, CA). Yield and purity of the PCR product determined 

5 spectrophotometrically at OD260 on a Beckman DU 650 spectrophotometer. 

2. Dideoxy Sequence Analysis 

Fluorescent dye is attached to PCR products for automated sequencing using the Taq 

Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

10 both forward and reverse directions on an Applied Biosystems, Inc. (ABI) Foster City, 

CA., automated Model 377® sequencer. The software used for analysis of the resulting 

data is "Sequence Navigator® software" purchased through ABI. The BRCAl (omi2) SEQ. 

ID. NO.: 3 sequence is entered into the Sequence Navigator® software as the Standard 

for comparison. The Sequence Navigator® software compares the sample sequence to 

the BRCA1(omi2) SEQ. ID. NO;: 3.standard, base by base. The Sequence Navigator®' 

software highlights all differences between the BRCAl (omi2) SEQ. ID. NO.: 3 DNA 

sequence and the patient's sample sequence. 

A first technologist checks the computerized results by comparing visually the 

BRCA1(0 mi2) SEQ. ID. NO.: 3 standard against the patient's sample, and again highlights 

any differences between the standard and the sample. The first primary technologist 

then interprets the sequence variations at each position along the sequence. 

Chromatograms from each sequence variation are generated by the Sequence 

Navigator® software and printed on a color printer. The peaks are interpreted by the 

first primary technologist and also by a second primary technologist. A secondary 

25 technologist then reviews the chromatograms. The results are finally interpreted by a 

30 

geneticist. In each instance, a variation is compared to known polymorphisms for 

position and base change. If the sample BRCAl sequence matches the BRCAl (omi2) SEQ. 

ID. NO.: 3 standard, with only variations within the known list of polymorphisms, it is 

interpreted as a gene sequence. 

,/)\'~' (~/ '-· 
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EXAMPLE4 

DETERMINING THE PRESENCE OF A MUTATIONIN THE BRCAl GENE USING 

BRCAJfomD AND SEVEN POLYMORPHISMS FOR REFERENCE 

A person skilled in the art of genetic susceptibility testing will find the present 

5 invention useful for determining the presence of a known or previously unknown 

mutation in the BRCAl gene. A list of mutations of BRCAl is publicly available in the 

Breast Cancer Information Core at: 

http://www.nchgr.nih.gov/dir/lab_transfer/bic. This data site became publicly 

available on November 1, 1995. Friend, S. et al. Nature Genetics 11:238, (1995). In this 

10 example, a mutation in exon 11 is characterized by amplifying the region of the 

mutation with a primer which matches the region of the mutation. 

Exon 11 of the BRCAl gene is subjected to direct dideoxy sequence analysis by 

asymmetric ~mplification using the polymerase chain reaction (PCR) to generate a 

single stranded product amplified from this DNA sample. Shuldiner, et al., Handbook . 

of Techniques in Endocrine Research, p. 457-486, DePablo,F., Scanes, C., eds., Academic 

Press, Inc., 1993. Fluorescent dye is ·attached for automated sequencing using the Taq 

Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

both forward and reverse directions on an Applied Biosystems, Inc. (ABI) automated 

Model 377® sequencer. The software used for analysis of the resulting data is "Sequence 

Navigator® software" purchased through ABI. 

1. Polymerase Chain Reaction (PCR) Amplification 

Genomic DNA (100 nanograms) extracted from white blood cells of the subject is 

· amplified in a final volume of 25 microliters containing 1 microliter (100 nanograms) 

25 genomic DNA, 2.5 microliters lOX PCR buffer (100 mM Tris, pH 8.3, 500 mM KCl, 1.2 

mM MgC12), 2.5 microliters lOX dNTP mix (2 mM each nucleotide), 2.5 microliters 

forward primer (BRCAl-llK-F, 10 micromolar solution), 2.5 microliters reverse primer 

(BRCAl-llK-R, 10 micromolar solution),and 1 microliter Taq polymerase (5 units), and 

13 microliters of water. 

30 The PCR primers used to amplify segment K of exon 11 (where the mutation is found) 

are as follows: 
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BRCAl-llK-F: 5'-GCA AAA GCG TCC AGA AAG GA-3' SEQ ID N0:69 

BRCAl-llK.:.R: 5'-AGT CTT CCA ATT CAC TGC AC-3' SEQ ID N0:70 

The primers are synthesized on an DNA/RNA Model 394® Synthesizer. 

Thirty-five cycles are performed, each consisting of denaturing (95°C; 30 seconds), 

5 annealing (55°C; 1 minute), and extension (72°C; 90 seconds), except during the first 

cycle in which the denaturing time is increased to 5 minutes, and during the last cycle 

in which the extension time is increased to 5 minutes .. 

PCR products are purified using Qia-quick® PCR purification kits (Qiagen, cat# 28104; 

Chatsworth, CA). Yield and purity of the . PCR product determined 

10 spectrophotometrically at OD260 on a Beckman DU 650 spectrophotometer. 

15 

20 

2. Dideoxy Sequence Analysis 

Fluorescent dye is attached to PCR products for automated sequencing using the Taq 

Dye Terminator® Kit (Perkin-Elmer cat# 401628). DNA sequencing is performed in 

both forward and reverse directions on an Applied Biosystems, Inc. (ABI) Foster City, 

CA., automated Model 377® sequencer. The software used for analysis of the resulting 

data is "Sequence Navigator® software" purchased through ABI. The BRCA1(0 mi2) SEQ. 

ID. NO.: 3 sequence is entered into the Sequence Navigator® software as the Standard 

for comparison. The Sequence Navigator® software compares the sample sequence to 

the BRCA1(omi2) SEQ. ID. NO.: 3 standard, base by base. The Sequence Navigator® 

software highlights all differences between the BRCA1<0 mi2) SEQ. ID. NO.: 3 DNA 

sequence and the patient's sample sequence. 

A first technologist checks the computerized results by comparing visually the 

BRCA1(0 mi2) SEQ. ID. NO.: 3 standard against the patient's sample, and again highlights 

25 any differences between the standard and the sample. The first primary technologist 

then interprets the sequence variations at each position along the sequence. 

Chromatograms from each sequence variation are generated by the Sequence 

Navigator® software and printed on a color printer. The peaks are interpreted by the 

first primary technologist and a second primary technologist. .A secondary technologist 

30 then reviews the chromatograms. The results are finally interpreted by a geneticist. In 

each instance, a variation is compared to known polymorphisms for position and base 

38 
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change. Mutations are noted by the length of non-matching variation. Such a lengthy 

mismatch pattern occurs with deletions and substitutions. 

3. Result 

5 Using the above PCR amplification and standard fluorescent sequencing 

technology, The 3888delGA mutation may be found. The 3888delGA mutation The 

BRCA1 gene lies in segment "K" of exon 11. The DNA sequence results demonstrate 

the presence of a two base pair deletion at nucleotides 3888 and 3889 of the published 

BRCA 1 (omi) sequence. This mutation interrupts the reading frame of the BRCAl 

10 transcript, resulting in the appearance of an in-frame terminator (TAG) at codon 

position 1265. This mutation is, therefore, predicted to result in a truncated, and most 

likely, non-functional protein. The formal name of the mutation will be 3888delGA. 

15 

20 

This mutation is named in accordance with the suggested .. nomenclature for naming 

mutations, Baudet, A et al., Human Mutation 2:245-248, (1993). 

EXAMPLES 

USE OF THEBRCAlfomil> GENE THERAPY 

The growth of ovarian, breast or prostate cancer can be arrested by increasing the 

expression of the BRCA1 gene where inadequate expression of that gene is responsible 

for hereditary ovarian, breast and prostate cancer. It has been demonstrated that 

transfection of BRCA1 into cancer cells inhibits their growth and reduces 

tumorigenesis. Gene therapy is performed on a patient to reduce the size of a tumor. 

The LXSN vector is transformed with any of the BRCA1 (omil) SEQ. ID. N0.:1, 

25 BRCA1(omi2) SEQ. ID. N0.:3, or BRCA1(omi3) SEQ. ID. N0.:5 coding region. 

Vector 

The LXSN vector is transformed With wildtype BRCA1(omil) SEQ. ID. N0.:1 coding 

sequence. The LXSN-BRCA1 (omil) retroviral expression vector is constructed by cloning 

30 a Sall-linkered BRCAl (omil) cDNA (nucleotides 1-5711) into the Xhol site of the vector 

LXSN. Constructs are confirmed by DNA sequencing. Holt et al. Nature Genetics 12: 

298-302 (1996). 

~~~~ 
~' ( 

{~/ 

!,,_ ... ~/"y . 
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Retroviral vectors are manufactured from viral producer cells using serum free and 

phenol-red free conditions and tested for sterility, absence of specific pathogens, and 

absence of replication-competent retrovirus by standard assays. Retrovirus is stored 

frozen in aliquots which have been tested. 

5 Patients receive a complete physical exam, blood, and urine tests to determine 

overall health. They may also have a chest X-ray, electrocardiogram, and appropriate 

radiologic procedures to assess tumor stage. 

Patients with metastatic ovarian cancer are treated with retroviral gene therapy by 

infusion of recombinant LXSN-BRCAl(omil) retroviral vectors into peritoneal sites 

10 containing tumor, between 109 and 1010 viral particles per dose. Blood samples are 

drawn each day and tested for the presence of retroviral vector by sensitive polymerase 

chain reaction (PCR)-based assays. The fluid which is removed is analyzed to 

determine: 

25 

1. The percentage of cancer cells which are taking up the recombinant LXSN­

BR'CA 1 (omil) retroviral vector combination. Successful transfer of BRCAl gene into 

cancer cells is shown by both RT-PCR analysis and in situ hybridization. 

RT-PCR is performed with by the method of Thompson et al. Nature Genetics 2.: 444-

450 (1995), using primers derived from BRCAl(omil) SEQ. ID. N0.:1. Cell lysates are 

prepared and immunoblotting is performed by the method of Jensen et al. Nature 

Genetics 12: 303-308 1996) and Jensen et al. Biochemistry 31: 10887-10892 (1992). 

2. Presence of programmed cell death using ApoTAG® in situ apoptosis detection kit 

(Oncor, Inc., Gaithersburg, Maryland) and DNA analysis. 

3. Measurement of BRCA I gene expression by slide immunofluorescence or western 

blot. 

Patients with measurable disease are also evaluated for a clinical response to LXSN­

BRCAI, especially those that do not undergo a palliative intervention immediately after 

30 retroviral vector therapy. Fluid cytology, abdominal girth, CT scans of the abdomen, 

and local symptoms are followed. 

40 
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For other sites of disease, conventional response criteria are used as follows: 

1. Complete Response (CR), complete disappearance of all measurable lesions 

and of all signs and symptoms of disease for at least 4 weeks. 

2. Partial Response (PR), decrease of at least 50% of the sum of the products of the 

5 2 largest perpendicular diameters of all measurable lesions as determined by 2 

observations not less than 4 weeks apart. To be considered a PR, no new lesions should 

have appeared during this period and none sh~uld have increased in size. 

10 

3. Stable Disease, less than 25% change in tumor volume from prev10us 

evaluations. 

4. Progressive Disease, greater than 25% increase in tumor measurements from 

prior evaluations. 

The number of doses depends upon the response to treatment. 

For further information related to this gene therpay approach see in "BRCAl 

Retroviral Gene Therapy for Ovarian Cancer" a Human Gene Transfer Protocol: NIH 

ORDA Registration#: 9603-149 Jeffrey Holt, JT, M.D. and Carlos L. Arteaga, M.D. 
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"Breast and Ovarian cancer" is understood by those skilled in the art to 

include breast and ovarian cancer in women and also breast and prostate cancer in men. 

BRCAl is associated genetic susceptibility to inherited breast and ovarian cancer in 

women and also breast and prostate cancer in men. Therefore, claims in this document 

which recite breast and/ or ovarian cancer refer to breast, ovarian and prostate cancers in 

men and women. Although the invention has been described with reference to the 

presently pref~rred embodiments, it should be understood that various modifications 

can be made without departing from the spirit of the invention. Accordingly, the 

invention is limited only by the following claims. 

~--·---· 

42 

GeneDX 1023, pg. 48



-=~-::. 

ft:~-::~ 

SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Murphy, Patricia D. 

Allen, Antonette c. 
Alvares, Christopher 

Critz, Brenda S. 

Olson, Sheri J. 

Schelter, Denise 

Zeng, Bin 

(ii) TITLE OF INVENTION: A ence of the Human BRCAl Gene 

~jJ. (iii) NUMBER . OF SEQUENCES: 7 8 

(iv) CORRESPONDENCE ADDRESS. 

(A) ADDRESSEE: ONCO 

(vi) 

(viii) 

STREET: 200 PE Y PARKWAY 

STATE: MD 

(E) COUNTRY: USA 

{F) ZIP: 20877 

(A) 

( B) 

{C) 

{D) 

{A) 

(B) 

{C) 

{A) 

{B) 

disk 

IBM PC compatible 

SYSTEM: PC-DOS/MS-DOS 

Patentin Release #1.0, Version #1.30 

G DATE: herewith 

IFICATION: 

be assigned 

E: R. THOMAS GALLEGOS 

GISTRATION NUMBER: 32,692 
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(C) REFERENCE/DOCKET BER: PA-0054 

(ix) TELECOMMUNICATION INF 

(A) TELEPHONE: 301-5 

(2) INFORMATION FOR SEQ ID N :1: 

LENGTH: 5711 

(B) 

(.C) STRANDEDNES : not relevant 

(D) TOPOLOGY: 

MOLECULE TYPE: 

,,~ (vi) ORIGINAL SOURC 

(viii) 

(A) 

( B) 'STRAIN: 

(A) 

(B) 

sapiens 

17 

(xi) SEQUENCE D SCRIPTION: SEQ ID NO:l: 

AGCTCGCTGA ACCCCGCACC AGGCTGTGGG GTTTCTCAGA TAACTGGGCC 

CCTGCGCTCA ACCCTCTGCT CTGGGTAAAG TTCATTGGAA CAGAAAGAAA 

TGGATTTATC GTTGAAGAAG TACAAAATGT CATTAATGCT ATGCAGAAAA 

TCTTAGAGTG CTGGAGTTGA TCAAGGAACC TGTCTCCACA AAGTGTGACC 

ACATATTTTG ATGCTGAAAC TTCTCAACCA GAAGAAAGGG CCTTCACAGT 

44 
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120 

180 
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GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGATTTAGTC 360 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA GGTTTGGAGT 420 

ATGCAAACAG CTATAATTTT GCA.AAAAAGG AAAATAACTC CTAAAAGATG 480 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC CTACAGAGTG 540 

AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT AACCTTGGAA 600 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA GTCTACATTG 660 

'l'TGGGATC TGATTCTTCT GAAGATACCG AACTTATTGC AGTGTGGGAG 720 

GTTACAAATC ACCCCTCAAG TGAAATCAGT TTGGATTCTG 780 

~ij CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA AAATACTGAA CATCATCAAC 840 
:.. = --:~ l: 

":"..:: 

~FE 
{~CCAGTAATAA TGATTTGAAC ACCACTGAGA TGAGAGGCAT CCAGAAAAGT 900 
::::-: 
:?~ 
·~~ E 

~dATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGCACAAAT ACTCATGCCA 960 
~:i:: 

" 
~~~ GCTCATTACA GCATGAGAAC TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

~~ 

~~ AGGCTGAA TT 
r~ 

CTGTAATAAA CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

~~ 
\ .. ~~ GGGCTGGAAG TAAGGAAACA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 

CAGAGAATCC TAGAGATACT CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 

AAGTTAATGA GTGGTTTTCC AACTGTTAGG TTCTGATGAC TCACATGATG 1320 

GGGAGTCTGA AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 

AATATTCTGG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 

TATGTAAAAG CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

45 
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TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA TC 1560 

TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT 1680 

CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA CAAACGGAGC 1740 

AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA AAAGGTGATT 1800 

CTl~TTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT TCTGCTTTCA 1860 

( ~CGAAAGC TGAACCTATA AGCAGCAGTA TTAAATATCC 1920 

CU}ACAATTCAAA AGCACCTAAA AAGAATAGGC GTCTTCTACC AGGCATATTC 1980 

~IJATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAATTGTACT GAATTGCAAA 2040 
·::..~ 

i:.~ 
;:;,TTGATAGTTG TTCTAGCAGT GAAGAGATAA GTACAACCAA ATGCCAGTCA 2100 
~!.,:1 

rn 
't;t'p 

';k# GGCACAGCAG AAACCTACAA CTCATGGAAG TGCAACTGGA GCCAAGAAGA 2160 
t.~J 

... 
~] GTAACAAGCC AAATGAACAG GACATGACAG TGATACTTTC CCAGAGCTGA 2220 
?EE 
§ !:!: 

~~ AG'rT AACAAA 
U:~ 

TGCACCTGGT AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 

. ?.: 
~J.# 

'\~\ TTGTCAATCC TAGCCTTCCA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 

AAAGATCTGT AGTATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

AAAGTATCTC GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

GTGTGAGTCA 'TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

ATAATAGAAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 

GGGAAACAAG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 

GeneDX 1023, pg. 52



TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT 2760 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA 2820 

TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA AAGCCTGTAC 2880 

AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA CCAGTTGATA 2940 

ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT TTCAGAGGCA 3000 

ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT TATCGTATAC 3060 

ACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG CTGCTAGAGG 3120 

GGAACATTCA ATGTCACCTG GGGAAATGAG AACATTCCAA 3180 

'-
GTACAGTGAG CACAATTAGC CGTAATAACA TGTTTTTAAA GGAGCCAGCT 3240 

l.::r:.ff 
"":; 

""' ~ I !: 

;~ CAAGCAATAT TAATGAAGTA GGTTCCAGTA GGGCTCCAGT ATTAATGAAA 3300 
~~ 

{fg 
';,Q TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AAACAGAGGG CCAAAATTGA 3360 
'. 
~~ 

!?. 

?'=;; ATGCTATGCT TAGATTAGGG GTTTTGCAAC TAAACAAAGT CTTCCTGGAA 3420 
:::::::::= 

f·~ 
~,~, GTAATTGTAA GCATCCTGAA AGAAGTAGTT CAGACTGTTA 3480 
f.-L~ 
"" :.:E 

~::;:-

::,j AT.ACAGATTT CTCTCCATAT ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 .. 

ATGCATCTCA GGTTTGTTCT ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 

AAGATACTAG TTTTGCTGAA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660 

TCCAGAGAGG AGAGCTTAGC GCCCT'l'TCAC CCATACACAT TTGGCTCAGG 3720 

GTTACCGAAG AGGGGCCAAG CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

AAGAGCTTCC CTGCTTCC CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

CTACTAGGCA GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 
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TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA 3960 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT 4020 

GTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA 4080 

CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG AAGGAATTGG 4140 

TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA GAGCAAAGCA 4200 

TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG GTCTCTGAAG 4260 

ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC GATACCATGC 4320 

ACATAACCT GATAAAGCTC CAGCAGGAAA AGAAGCTGTG TTAGAACAGC 4380 

?;'~ ATGGGAGCCA 
:::::...:~ 

GCCTTCTAAC AGCTACCCTT TGACTCCTCT GCCCTTGAGG 4440 
i:.: 
·:~ 

~~ ACCTGCGAAA TCCAGAACAA AGCACATCAG ATTAACTTCA CAGAAAAGTA 4500 
~~; 

'~Qi GTGAATACCC TATAAGCCAG AATCCAGAAG TGACAAGTTT GAGGTGTCTG 4560 
a:: 
i::i:::1 

" 
~ 

'""'; CAGATAGTTC TACCAGTAAA AAGGTCATCC CCTTCTAAAT 4620 
•::= 
t::::;i 
~y 

:~ GCCCATCATT 
~~ 

AGATGATAGG ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

i=:. 
·~ :· ~ 
~=! 

\~ ACTACCCATC TCAAGAGGAG TTGTTGATGT GGAGGAGCAA'CAGCTGGAAG 4740 

AGTCTGGGCC ACACGATTTG CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 

CCCCTTACCT GGAATCTGGA TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 

AAGACAGAGC GCAACATACC ATCTTCAACC TCTGCATTGA 4920 

AAGTTCCCCA GCAGAATCTG CCCAGGGTCC AGCTGCTGCT CATACTACTG 4980 

ATACTGCTGG ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 

C'I'TCAACAGA AAAAGAATGT CCATGGTGGT 'GTCTGGCCTG ACCCCAGAAG 5100 
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AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA 

TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT 

AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT 

TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA . 
TCAGGGGGCT AGAAATCTGT' TGCTATGGGC CCTTCACCAA 

AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGG 

GCACAGGTGT CCACCCAATT GTGGTTGTGC 

~:J 
~lJ TCCATGCAAT TGGGCAGATG TGTGAGGCAC 

::::::. 
~':i:..-:: 

CAGGAGCTGG "'"' GTGTAGCACT CTACCAGTGC 
?:.~ 

~n 
"'" :~~ GCCACTACTG A 

?r.:i:i 

~:Ji ( 2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACT 

(A) amino acids 

(B) 

(C) 

(D) 

not relevant 

not relevant 

( ii ) MOLECULE protein 

(vi) 

(viii) 

(A) 

(B) 

sapiens 

CHROMOSOME/SEGMENT: 17 

( ) MAP POSITION: 17q21 

49 

CACTTTAACT 5160 

GTTTGTGTGT 5220 

TAGCTATTTC 5280 

GGAGATGTGG 5340 

AGAAAGATCT 5400 

GATCAACTGG 5460 

TTCACCCTTG 5520 

CTGGACAGAG GACAATGGCT 5580 

CCGAGAGTGG GTGTTGGACA 5640 

GATACCCCAG ATCCCCCACA 5700 

5711 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Met Asp Leu Ser Ala Leu Arg Val Glu Glu Val Gln Asn Val 

1 5 10 

Ala Met Gln Lys Ile Leu Glu Cys Pro. Ile Cys Leu Glu Ile Lys 

20 25 

Glu Pro Val Ser Thr Lys Cys Asp Phe Cys Met 

35 40 

Leu Lys Leu Leu Asn Gln Lys Cys Pro Leu Cys 

50 55 60 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Ser Thr Arg Phe Ser 

80 65 70 

Gln Leu Val Glu Glu 

85 

Thr Gly Leu Glu 

100 

Asn Ser Pro 

Gly Tyr 

130 

115 120 

90 

75 

Cys Ala Phe Gln Leu Asp 

95 

Asn Phe Ala Lys Lys Glu Asn 

110 

Glu Val Ser Ile Ile Gln Ser Met 

125 

Arg Leu Leu Gln Ser Glu Pro Glu Asn 

140 

Pro Ser Leu Gln Gl Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 

145 150 155 160 

Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys .Thr 

170 175 

Glu Leu Gly Ser Asp Ser Ser Glu Asp Thr Val Asn 

185 190 

50 
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r 

Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu Leu 

195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser 

210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn His Gln 

225 230 235 240 

Pro Ser Asn Asn Asp Leu Asn Thr Thr Glu Glu Arg 

245 250 255 

Pro Glu Lys Tyr Gln Gly Ser Ser His Val Glu 

260 265 270 

\ 
Pro Cys Gly Thr Asn Thr His Ala Gln His Glu Asn Ser 

iksdi 275 280 285 

(Yser ~~ 
Leu Leu Leu Thr Lys Asp Glu Lys Ala Glu :Phe 

~r~ 290 295 300 

~Ll 
~:~: 

Cys Asn Lys"Ser Lys Gln Arg Ser Gln His Asn Arg 
;; 

f=jJ 305 310 315 320 
-=~=· 

~:~ E 
~:::::: 

~ = f;;.:r Trp Ala m Gly Ser Lys Asp Arg Arg Thr Pro Ser Thr 
::i:=· 

325 330 335 :.Fr. 
'H=? 
::. E 

·~..Ji 

Glu Lys Lys Val Asp Pro Leu Cys Glu Arg Lys Glu 

340 345 350 

Trp Asn Lys Gln Cys Ser Glu Asn Pro Arg Asp Thr Glu 

355 360 365 

Asp Val Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 

370 375 380 

Trp Asp Glu Leu Leu Gly Ser Asp Asp Ser :His Asp 

385 390 395 400 

Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 
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405 410 415 

Asn Glu Val Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile'Asp 
420 425 430 

Ala Ser Asp Pro His Glu Ala Leu Ile Cys Lys Ser d1u 
435 440 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys he Gly Lys Thr 
450 455 

Arg Lys 

Ile Ile 

Thr 

His Pro Glu 

515, 

Pro Glu 

Val 

545 

530 

Glu Ser A 

Lys Ala Ser Leu Pro Asn Leu His Val Thr Glu Asn 
470 480 

Gly Ala' Phe Val Thr Glu Gln Ile Ile Gln Glu Arg 
485 

Asn Lys 

500 

565 

Leu Lys Arg 

495 

s Arg Arg Pro Thr Ser Gly Leu 

510 

Ala Asp Leu Ala Val Gln Lys Thr 

525 

Thr Asn Gln Thr Glu Gln Asn Gly Gln 

540 

Ser Gly His Glu Asn Lys Thr Lys Gly Asp 

550 555 560 

Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 

570 575 

Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 

580 585 590 

Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 

600 605 

Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 

610 615 620 
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Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu ln 

625 630 635 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Asn 

645 650 

Gln Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Gly Lys 

660 665 

Glu Pro Ala Thr Gly Ala Lys Lys Glu Gln Thr ¥ 675 680 

Lys Leu Thr Asn 

f~ Ala Pro Gly Ser Phe Thr Lys Cys Ser As Ser Glu Leu Lys Glu 
-;:;1=.· 

705 

Phe Val Asn Pro Ser 

725 

Thr Val Lys Val 

740 

Ser Gly Glu 

755 

Ile Ser 

770 

Leu 

785 

805 

710 

775 

715 720 

Lys Glu Glu Lys Leu Glu 

730 735 

Asp Pro Lys Asp Leu Met Leu 

745 750 

Glu Arg ~er Val Glu Ser Ser Ser 

760 765 

Asp Tyr Gly Thr Gln Glu Ser Ile Ser 

780 

Leu Gly Lys Ala Lys Thr Glu Pro Asn Lys 

790 795 800 

Ala Ala Phe Glu Asn Pro Lys Gly Leu Ile His 

810 815 

Asp Asn Arg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 

825 830 

His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 
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835 840 845 

Glu Ser Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val 

850 855 860 

Lys Arg Gln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Glu 

865 870 875 880 
., • 

Glu Cys Ala Thr Phe Ser Ala His Ser Gly ser Leu Gln Ser 

885 890 895 

~Pro Lys va'l Thr Phe Glu Cys Glu Gln Lys Glu Gln Gly Lys 

900 905 910 

\ Asn Glu Ser Asn Ile Lys Pro Val Ile Thr Ala Gly 

915 920 925 

::::=: ~ Phe 
f::d! 

~~ Pro Val Val Gly Gln Lys Asp Asn Ala Lys Cys 
:~:'-::.~ 930 935 940 
~b¥ 
~~ 
~:=. Ser Ile Lys Gly Gly Ser Arg Phe Ser Ser Gln Phe A.rg Gly ~F g 
to;:. 

?. 'i ~ 945 950 955 960 -:r.:::-

~4+ 

$ 

f"':! ·Asn Glu Thr Gly Leu Lys His Gly Leu Leu Gln Asn 
~=: 
:::: ~ 

P.::~ 965 970 975 
~ri:: 
:.=:EE 
F. lb~ 

Pro ser ~~ Pro Tyr Arg Ile Pro Ile Lys Phe Val Lys Thr 
i::r~ 980 

'! 
985 990 

Lys Cys Lys Leu Glu Glu Asn Phe Glu Glu His Ser Met 

995 1000 1005 

''' '-
I 

J 

Ser Pro Glu Met Gly Asn Glu Asn ·Ile Pro Ser Thr Val Ser 

1010 1015 1020 
'' . 

Thr Ile Asn Ile Arg Glu Asn Val Phe Lys Gly Ala Ser 

1025 1030 1035 1040 

Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly Ser 

1045 1050 1055 
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Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn Ile Gln Ala Glu Leu 

1060 1065 1070 

Gly Arg Asn Arg Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 

1075 1080 1085 

Leu Gln Pro Glu Val Tyr Lys Gln Ser Leu Pro Gly Ser Asn Cys Lys 

1090 1095 1100 

His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 

1105 1110 1115 1120 

Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 

1125 i130 1135 

Met Gly Ser Ser His Ala Ser Gln Val Cys Ser Glu Thr Pro Asp Asp 

1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile Lys Glu Asp Thr Ser Phe Ala Glu Asn 

1155 1160 1165 

Asp Ile Lys-Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Arg Gly 

1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Prb Phe Thr His Thr His Leu Ala Gln 

1185 1190 1195 1200 

Gly Tyr Arg Arg Gly Ala Lys Lys Leu Glu Ser Ser Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe .Gln His Leu Leu Phe Gly 

1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 

1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 

1250 1255 1260 

Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 

1265 1270 1275 1280 
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Gln Glu His His Leu Ser Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 

1285 1290 1295 

Ser Ser Gln Cys Ser Glu Leu Glu Asp Leu Thr Ala Asn Thr Asn Thr 

1300 1305 1310 

Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 

1315 1320 1325 

Glu Ser Gln Gly Val Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 

1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln Glu Glu Gln Ser 

1345 1350 1355 1360 

Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 

~""~ 13 6 5 13 7 0 13 7 5 

~~ Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 

~,i;J 13 8 0 13 8 5 13 9 0 

""'~ Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 
~J w 1395 1400 1405 
~~ 

Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Ser Gln 

1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 

1425 1430 1435 1440 

Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 

1445 1450 1455 

Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 

1460 1465 1470 

Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser Ser Thr Ser Lys Asn 

1475 1480 1485 
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Lys Glu Pro Gly Val Glu Arg Ser Ser Pro Ser Lys Cys Pro Ser Leu 

1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly Ser Leu Gln Asn Arg 

1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 

1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 

1540 1545 1550 

Leu Pro Arg Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu Ser Gly Ile 

1555 1560 1565 

Ser Leu Phe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 

1570 1575 1580 

Pro Glu Ser Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 

1585 1590 1595 1600 

Lys Val PrQ Gln Leu Lys Val Ala Glu Ser Ala Gln Gly Pro Ala Ala 

1605 1610 1615 

N Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser Val 

1620 1625 1630 

~.~ Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 

1635 1640 1645 

Arg Met Ser Met Val Val Ser Gly Lel). Thr Pro Glu Glu Phe Met Leu 

1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 

1665 1670 1675 1680 

Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 

1685 1690 1695 

Cys Glu Arg Thr Leu Lys Tyr Phe Leu Gly Ile Ala Gly Gly Lys Trp 

1700 1705 1710 
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~! .......................................................... --~ 

Val Val Ser Tyr Phe Trp Val Thr Gln Ser Ile Lys Glu Arg Lys Met 

1715 1720 1725 

Leu Asn Glu His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 

1730 1735 1740 

Asn His Gln Gly Pro Lys Arg Ala Arg Glu Ser Gln Asp Arg Lys Ile 

1745 1750 1755 1760 

Phe Arg Gly Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 

1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 

1780 1785 1790 

Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro Ile Val 

1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His Ala Ile 

1810 1815 1820 

Gly Gln M~t~Cys Glu Ala Pro Val Val Thr Arg Glu Trp Val Leu Asp 

f'°'i 18 2 5 18 3 0 18 3 5 18 4 0 
:c:~ 

Ser Val Ala Leu Tyr Gln Cys Gln Glu Leu Asp Thr Tyr Leu Ile Pro 

1845 1850 1855 

Gln Ile Pro His Ser His Tyr 

1860 

(2) INFORMATION FOR SEQ ID N0:3: 

{i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 5711 base pairs 

(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

.. 
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(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A} ORGANISM: Homo sapiens 

(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 

{A) CHROMOSOME/SEGMENT: 17 

(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

"'"'" AGCTCGCTGA 
~:=:.i 

GACTTCCTGG ACCCCGCACC AGGCTGTGGG 

~~ 
\;,] CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG 
::.i1 -:::=::• 

~~-1 
!,i"i TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT 
~i~ 
':::::r.:" 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC 
l~ 

~~~ 
f!J ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA 

f ~ 
GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA 

::i, il 
·~=:l 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC 

AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA 

AATTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC 

ATCAAGAATT GTTACAAATC ACCCCTCAAG GAACCAGGGA 

59 

GTTTCTCAGA TAACTGGGCC 60 . . 

TTCATTGGAA CAGAAAGAAA 120 

CATTAATGCT ATGCAGAAAA 180 

TGTCTCCACA AAGTGTGACC 240 

GAAGAAAGGG CCTTCACAGT 300 

AGAAAGTACG AGATTTAGTC 360 

GCTTGACACA GGTTTGGAGT 420 

TCCTGAACAT CTAAAAGATG 480 

CAAAAGACTT CTACAGAGTG 540 

CCAACTCTCT AACCTTGGAA 600 

AAAGACGTCT GTCTACATTG 660. 

AACTTATTGC AGTGTGGGAG 720 

TGAAATCAGT TTGGATTCTG 780 
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CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA CGGATGTAAC AAATACTGAA CATCATCAAC 840 

CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT. CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 

CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 
~~ 
.=.::. 
~~~J 

;,,~ AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 1320 

,;or-; GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 
~¥ ~ 

~A 
'l'~~, 

~::b AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 
~ 

~==~ 
·=i:;::-
fH TATGTAAAAG 
~ "r.::' 

TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

'' ~r;-.:: 

' rn 
; '.: TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 
~&J 
\~ 

TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 

CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 

AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 

CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 

AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 1920 

ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 1980 

60 
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ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 

TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 

GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 

GTAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG CGATACTTTC CCAGAGCTGA 2220 

AGTTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 

TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 

CJ AAAGATCTGT AGAGAGTAGC AGTATTTCAT TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

,,~ AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

~·c~ 
~f§ GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

~d, ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 

iUGGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 

t::"" §; TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 
~i:;;i 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 

TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 2880 

AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 

ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 3000 

ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 3060 

CACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 3120 

AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 3180 
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GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GAAGCCAGCT 3240 

CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 3300 

TAGGTTcCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 3360 

ATGCTATGCT TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 3420 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 

ATGCATCTCA GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 

_,,= AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660· 
~=-~ 

~~ 
TCCAGAAAGG AGAGC?:'TAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720 

~~ 
~~ 
m GTTACCGAAG 
:::ri 

AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

:-~bji 

~.l:: AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 
:t: 
:::;-;:; 
F::~ 

fj) CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 
E: 
~:J:I 

1~ TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 
~b~ 
~ ' ·:~ 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

GTGAATTGGA AGACT.TGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 

CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 . 

TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 

TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 4260 

ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC 4320 

AACATAACCT GATAAAGCTC CAGCAGGAAA TGGCTGAACT .AGAAGCTGTG TTAGAACAGC 4380 
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ATGGGAGCCA GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTCTTCT GCCCTTGAGG 4440 

ACCTGCGAAA TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 4500 

GTGAATACCC TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 4560 

CAGATAGTTC TACC~GTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 

GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4740 

AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 

__ CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 
~~ 
~~c 
"'~ AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 
~~ 

~~ AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGAGTCC AGCTGCTGCT CATACTACTG 4980 
::r: 

~di ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 
::: 
r=i 
'::;:;::' m CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 
~d~ 
' ::::= ;:. ; ~ 

;~AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 5160 
~bi 
::, E 
'L~ 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 5220 

TGAAATATTT TCTAG.GAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGGGTGACCC 5280 

AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 5340 

TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 5400 

TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 5460 

AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 5520 

GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC CTGGACAGAG GACAATGGCT 5580 
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TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTGTGGTGAC CCGAGAGTGG GTGTTGGACA 5640 

GTGTAGCACT CTACCAGTGC CAGGAGCTGG ACACCTACCT GATACCCCAG ATCCCCCACA 5700 

GCCACTACTG A 5711 

( 2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1863 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 

'~~1 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 

(A) CHROMOSOME/SEGMENT: 17 

(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Met Asp Leu Ser Ala Leu Arg Val Glu Glu Val Gln Asn Va~ Ile Asn 

1 5 10 15 

Ala Met Gln Lys Ile Leu Glu Cys Pro Ile Cys Leu Glu Leu Ile Lys 

20 25 30 

Glu Pro Val Ser Thr Lys Cys Asp His Ile Phe Cys Lys Phe Cys Met 

35 40 45 

Leu Lys Leu Leu Asn Gln Lys Lys Gly Pro Ser Gln Cys Pro Leu Cys 

50 55 60 
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.... , .................................................. --------------------------~~ 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Gln Glu Ser Thr Arg Phe Ser 

65 70 75 80 

Gln Leu Val Glu Glu Leu Leu Lys Ile Ile Cys Ala Phe Gln Leu Asp 

85 90 95 

Thr Gly Leu Glu Tyr Ala Asn Ser Tyr Asn Phe Ala Lys Lys Glu Asn 

100 105 110 

Asn Ser Pro Glu His Leu Lys Asp Glu Val Ser Ile Ile Gln Ser Met 

115 120 125 

Gly Tyr Arg Asn Arg Ala Lys Arg Leu Leu Gln Ser Glu Pro Glu Asn 

130 135 140 

~~ Pro Ser Leu Gln Glu Thr Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 

145 150 155 160 

~fl Thr Val Arg Thr Leu Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys Thr 

~bi 16 5 1 7 0 1 7 5 

r~ Ser Val Tyr Ile Glu Leu Gly Ser Asp Ser Ser Glu Asp Thr Val Asn 
~:::;::': 

f~l 18 0 18 5 19 0 

Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu Leu Gln Ile Thr 

195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser Ala Lys Lys Ala 

210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn Thr Glu His His Gln 
' 225 230 235 240 

Pro Ser Asri Asn Asp Leu Asn Thr Thr Glu Lys Arg Ala Ala Glu Arg 

245 250 255 

His Pro Glu Lys Tyr Gln Gly Ser Ser.Val Ser Asn Leu His Val Glu 

260 265 270 
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Pro Cys Gly Thr Asn Thr His Ala Ser Ser Leu Gln His Glu Asn Ser 

275 280 285 

Ser Leu Leu Leu Thr Lys Asp Arg Met Asn Val Glu Lys Ala Glu Phe 

290 295 300 

Cys Asn Lys Ser Lys Gln Pro Gly Leu Ala Arg Ser Gln His Asn Arg 

305 310 315 320 

Trp Ala Gly Ser Lys Glu Thr Cys Asn Asp Arg Arg Thr Pro Ser Thr 

325 330 335 

Glu Lys Lys Val Asp Leu Asn Ala Asp Pro Leu Cys Glu Arg Lys Glu 

340 345 350 

Trp Asn Lys Gln Lys Leu Pro Cys Ser Glu Asn Pro Arg Asp Thr Glu 

355 360 365 

Asp Val Pro Trp Ile Thr Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 

370 375 380 

Trp Phe Ser .Arg Ser Asp Glu Leu Leu Gly Ser Asp Asp Ser His Asp 

385 390 395 400 

Gly Glu Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 

405 410 415 

Asn Glu Val Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile Asp Leu Leu 

420 425 430 

Ala Ser Asp Pro His Glu Ala Leu Ile Cys Lys Ser Glu Arg Val His 

435 440 445 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys Ile Phe Gly Lys Thr 

450 455 460 

Tyr Arg Lys Lys Ala Ser Leu Pro Asn Leu Ser His Val Thr Glu Asn 

465 470 4?5 480 

Leu Ile Ile Gly Ala Phe Val Thr Glu Pro Gln Ile Ile Gln Glu Arg 
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.... , ........................................................ ----------------------~ 
~::-ii-',:•' 

485 490 495 

Pro Leu Thr Asn Lys Leu Lys Arg Lys Arg Arg Pro Thr Ser Gly Leu 

500 505 510 

His Pro Glu Asp Phe Ile Lys Lys Ala Asp Leu Ala Val Gln Lys Thr 

515 520 525 

Pro Glu Met Ile Asn Glri Gly Thr Asn Gln Thr Glu Gln Asn Gly Gln 

530. 535 54b 

Val Met Asn Ile Thr Asn Ser Gly His Glu Asn Lys Thr Lys Gly Asp 

545 550 555 560 

Ser Ile Gln Asn Glu Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 

565 570 575 

Glu Ser Ala Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 

580 585 590 

Asn Met Glu Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 

595 600 605 

~j Asn Arg Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 

w 610 615 620 

Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu Gln 

625 630 635 640 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Tyr Asn 

645 650 655 

Gln Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Met Glu Gly Lys 

660 665 670 

Glu Pro Ala Thr Gly Ala Lys Lys Ser Asn Lys Pro Asn Glu Gln Thr 

675 680 685 

Ser Lys Arg His Asp Ser Asp Thr Phe P-ro Glu Leu Lys Leu Thr Asn 

690 695 700 
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Ala Pro Gly Ser Phe Thr Lys Cys Ser Asn Thr Ser Glu Leu Lys Glu 

705 710 715 720 

Phe Val Asn Pro Ser Leu Pro Arg Glu Glu Lys Glu Glu Lys Leu Glu 

725 730 735 

Thr Val Lys Val Ser Asn Asn Ala Glu Asp Pro Lys Asp Leu Met Leu 

740 745 750 

Ser Gly Glu Arg Val Leu Gln Thr Glu Arg Ser Val Glu Ser Ser Ser 

755 760 765 

Ile Ser Leu Val Pro Gly Thr Asp Tyr Gly Thr Gln Glu Ser Ile Ser 

770 775 780 

i''1 Leu Leu Glu Val Ser Thr Leu Gly Lys Ala Lys Thr Glu Pro Asn Lys 
·.:::::::· 

a: 

785 790 795 800 

Cys Val Ser Gln Cys Ala Ala Phe Glu Asn Pro Lys Gly Leu Ile His 

805 810 815 
( 

Gly Cys Ser· Lys Asp Asn ~rg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 

820 825 830 

Leu Gly His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 

835 840 845 

Glu Ser Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val Ser 

850 855 860 

Lys Arg Gln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Ala Glu Glu 

865 870 875 880 

Glu Cys Ala Thr Phe Ser Ala His Ser Gly Ser Leu Lys Lys Gln Ser 

885 890 895 

Pro Lys Val Thr Phe Glu Cys Glu Gln Lys Glu Glu Asn Gln Gly Lys 

900 905 910 

Asn Glu Ser Asn Ile Lys Pro Val Gln Thr Val Asn Ile Thr Ala Gly 

915 920 925 
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Phe Pro Val Val Gly Gln Lys Asp Lys Pro Val Asp Asn Ala Lys Cys 

930 935 940 

Ser Ile Lys Gly Gly Ser Arg Phe Cys Leu Ser Ser Gln Phe Arg Gly 

945 950 955 960 

Asn Glu Thr Gly Leu Ile Thr Pro Asn Lys His Gly Leu Leu Gln Asn 

965 970 975 

Pro Tyr Arg Ile Pro Pro Leu Phe Pro Ile Lys Ser Phe Val Lys Thr 

980 985 990 

Lys Cys Lys Lys Asn Leu Leu Glu Glu Asn Phe Glu Glu His Ser Met 

995 1000 1005 

Ser Pro Glu Arg Glu Met Gly Asn Glu Asn Ile Pro Ser Thr Val Ser 

1010 1015 1020 

~~ Thr Ile Ser Arg Asn Asn Ile Arg Glu Asn Val Phe Lys Glu Ala Ser 

1025 1030 1035 1040 

~d Ser Ser Asn Ile Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly Ser 

ru 1o4 5 1o5 o 1 o 5 5 

\~ Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn Ile Gln Ala Glu Leu 

~.~ 10 6 0 1 0 6 5 10 7 0 

Gly Arg Asn Arg_Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 

1075 1080 1085 

Leu Gln Pro Glu Val Tyr Lys Gln Ser Leu Pro Gly Ser Asn Cys Lys 

1090 1~95 1100 

His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 

1105 1110 1115 1120 

Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 

1125 1130 1135 
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~1 ............................................................................. ________ ~~~~~~~~~~~~ 

Met Gly Ser Ser His Ala Ser Gln Val Cys Ser Glu Thr Pro Asp Asp 

1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile Lys Glu Asp Thr Ser Phe Ala Glu Asn 

1155 1160 1165 

Asp Ile Lys Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Lys Gly 

1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Pro Phe Thr His Thr His Leu Ala Gln 

1185 1190 1195 1200 

Gly Tyr Arg Arg Gly Ala Lys Lys Leu Glu Ser Ser ·Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe Gln His Leu Leu Phe Gly 

1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 

1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 

1250 1255 1260 

ru Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 

1265 1270 1275 1280 

\J Gln Glu His His Leu S~r Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 

1285 1290 1295 

Ser Ser Gln Cys Ser 91u Leu Glu Asp Leu Thr Ala Asn Thr Asn Thr 

1300 1305 1310 

Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 

1315 1320 1325 

Glu Ser Gln Gly Val Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 

1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln Glu Glu Gln Ser 

1345' 1350 1355 1360 
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Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 

1365 1370 1375 

Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 

1380 1385 1390 

Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 

1395 1400 1405 

Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Ser Gln 

1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 

1425 1430 1435 1440 

Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 

1445 1450 1455 

Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 

1460 1465 1470 

Cl Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser Ser Thr Ser Lys Asn 

r~~ 1475 1480 1485 

Lys Glu Prci Gly Val dlu Arg Ser S~r Pro Ser Lys Cys Pro Ser Leu 

1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly Ser Leu Gln Asn Arg 

1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 

1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 

1540 1545 1550 

Leu Pro Arg Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu Ser Gly Ile 

1555 1560 1565 

Ser Leu Pbe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 
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. r-. •' 

1570 1575 1580 

Pro Glu $er Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 

1585 1590 1595 1600 

Lys Val Pro Gln .Leu Lys Val Ala Glu Ser Ala Gln Ser Pro Ala Ala 

1605 1610 1615 

Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser Val 

1620 1625 1630 

Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 

1635 1640 1645 

Arg Met Ser Met Val Val Ser Gly Leu Thr Pro Glu Glu Phe Met Leu 

1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 

1.665 1670 1675 1680 

= 
~hJ Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 

t~ 1685 1690 1695 

~U Cys Glu Arg Thr Leu Lys Tyr'Phe Leu Gly Ile Ala Gly Gly Lys Trp 

.~ 1700 1705 1710 

~~ Val Val Ser Tyr Phe Trp Val Thr Gln Ser Ile Lys Glu Arg Lys Met 

1715 1720 1725 

Leu Asn Glµ His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 

1730 1735 1740 

Asn His Gln Gly Pro Lys Arg Ala ·Arg Glu Ser Gln Asp Arg Lys Ile 

1745 1750 1755 1760 

Phe Arg Gly Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 

1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 

1780 1785 1790 
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Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro 

1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His 

1810 1815 1820 

Gly Gln Met Cys G1u Ala Pro Val Val Thr Arg Glu Trp Val 

1825 1830 

Ser Val Ala Leu Tyr Gln Cys Gln Glu 

1845 

Gln Ile Pro His Ser His Tyr 

1860 

~'\~ ( 2) INFORMATION FOR SEQ ID NO: 5: 
~rJ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5711 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 

(A) CHROMOSOME/SEGMENT: 17 

(B) MAP POSITION: 17q21 

1835 

Leu Asp 

1850 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

73 

Thr Tyr Leu 

Ile Val 

Ala Ile 

Leu Asp 

1840 

Ile Pro 
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..... 1 .................................................. ------------------~~~~~~~----..,.----:-~ 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG GTTTCTCAGA TAACTGGGCC 60 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG TTCATTGGAA CAGAAAGAAA 120 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT CATTAATGCT ATGCAGAAAA 180 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC TGTCTCCACA AAGTGTGACC 240 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA GAAGAAAGGG CCTTCACAGT 300 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGAAAGTACG AGATTTAGTC 360 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA GCTTGACACA GGTT.TGGAGT 420 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC TCCTGAACAT CTAAAAGATG 480 

~d 
~~JAAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC CAAAAGACTT CTACAGAGTG 540 

;~AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT CCAACTCTCT AACCTTGGAA 600 
:&~': 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA AAAGACGTCT GTCTACATTG 660 
~d: 

1::"1 

f''1 AA TTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC AACTTATTGC AGTGTGGGAG 720 ·==· 
fL~ 

~~ ATCAAGAA TT GTTACAAATC ACCCCTCAAG GAACCAGGGA TGAAATCAGT TTGGATTCTG 780 
PJ 
:..1:::::: 
'=:~ 

\,,~ CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA CGGATGTAAC AAATACTGAA CATCATCAAC 840 

CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 
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CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 

AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 1320 

GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 

-AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 

TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 

TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 

~~ 
~(§ CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 
"":~~ 

~~AGAATGGTCA 
E:.~=~ 

AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 

~fg 

~~ CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 
~:.& 
::: 

f"'.~AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 1920 
':;!.";':::' 

=:::: 

PJ 

~:~~: ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 1980 
§ t=~ 

=· 
~~ 

\,__J ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 

TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 

GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 

GTAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG TGATACTTTC CCAGAGCTGA 2220 

AGTTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA ·CTTAAAGAAT 2280 

TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 
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AAAGATCTGT AGAGAGTAGC AGTATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 

GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 

TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 

TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 2880 

f!!l'::: 
::.:: 
{il}AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 

~~ ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 3000 

~~ 
~g ACGAAACTGG ACTCA,,TTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 3060 

E 

CACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 3120 

f~d1 

...... AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 3180 
f~:;;~ 

:::\, 
~ :· t 
":::~;::? 

\ .. ~j GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GGAGCCAGCT 3240 

CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 3300 

TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 3360 

ATGCTATGCT TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 3420 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 

ATGCATCTCA GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 
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AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660 

TCCAGAGAGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720 

GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGMGA GAACTTATCT AGTGAGGATG 3780 

AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 

TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

GTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 

~:¥ 
~lJ. CCAAACAAA T GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 
~~i 

:.""'" TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 
~F.J 

~n 
~~ TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 4260 
:. -::. • .r., ::·-· 

!Si 

t~ ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC 4320 
:::i::::: 
fi ~ 
£~'; 

r.. 

ii'"" AACATAACCT GATAAAGCTC CAGCAGGAAA TGGCTGAACT AGAAGCTGTG TTAGAACAGC 4380 
f£ § 
::-:::::• 

~bl 
\JATGGGAGCCA GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTGTTCT GCCCTTGAGG 4440 

ACCTGCGAAA TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 4500 

GTGAATACCC TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 4560 

CAGATAGTTC TACCAGTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 

GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4740 

AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 
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CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 

AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 

AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGGGTCC AGCTGCTGCT CATACTACTG 4980 

ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 

CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 

AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 5160 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 5220 

TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGG9TGACCC 5280 

t~~ 
~ci AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 5340 

~lJ TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 5400 

\bi TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 5460 

: ... AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 5520 
~~ . 

~~GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC CTGGACAGAG GACAATGGCT 5580 

~~ . 

"" TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTGTGGTGAC CCGAGAGTGG GTGTTGGACA 5640 

GTGTAGCACT CTACCAGTGC CAGGAGCTG.G ACACCTACCT GATACCCCAG ATCCCCCACA 5700 

GCCACTACTG A 5711 

(2) INFORMATION FOR SEQ !D N0:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1863 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: not relevant 
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c 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 

(A) CHROMOSOME/SEGMENT: 17 

(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Met Asp Leu Ser Ala Leu Arg Val Glu Glu Val Gln Asn Val Ile Asn 

1 5 10 15 

Al~ Met Gln Lys Ile Leu Glu Cys Pro Ile Cys Leu Glu Leu Ile Lys 

20 25 30 

Glu Pro Val Ser Thr Lys Cys Asp His Ile Phe Cys Lys Phe Cys Met 

35 40 45 

[LJ Leu Lys Leu Leu Asn Gln Lys Lys Gly Pro Ser Gln Cys Pro Leu Cys 

50 55 60 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Gln Glu Ser Thr Arg Phe Ser 

65 70 75 80 

Gln Leu Val Glu Glu Leu Leu Lys Ile Ile Cys Ala Phe Gln Leu Asp 

85 90 95 

Thr Gly Leu Glu Tyr Ala Asn Ser Tyr Asn Phe Ala Lys Lys Glu Asn 

100 105 110 

Asn Ser Pro Glu His Leu Lys Asp Glu Val Ser Ile Ile Gln Ser Met 

115 120 125 

Gly Tyr Arg Asn Arg Ala Lys Arg Leu Leu Gln Ser Glu Pro Glu Asn 

130 135 140 
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Pro Ser Leu Gln Glu Thr Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 

145 150 155 160 

Thr Val Arg Thr Leu Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys Thr 

165 170 175 

Ser Val Tyr Ile Glu Leu Gly Ser Asp Ser Ser Glu Asp Thr Val Asn 

180 185 190 

Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu- Leu Gln Ile Thr 

195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser Ala Lys Lys Ala 

210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn Thr Glu His His Gln 

225 230 235 240 

Pro Ser Asn Asn Asp Leu Asn Thr Thr Glu Lys Arg Ala Ala Glu Arg 

245 250 255 

~~ His Pro Glu Lys Tyr Gln Gly Ser Ser Val Ser Asn Leu.His Val Glu 

f~ 260 265 270 

Pro Cys Gly Thr Asn Thr His Ala Ser Ser Leu Gln His Glu Asn Ser 

275 280 285 

Ser Leu Leu Leu Thr Lys Asp Arg Met Asn Val Glu Lys Ala Glu Phe 

290 295 300 

Cys Asn Lys Ser Lys Gln Pro Gly Leu Ala Arg Ser Gln His Asn Arg 

305 310 315 320 

Trp Ala Gly Ser Lys Glu Thr Cys Asn Asp Arg Arg Thr Pro Ser Thr 

325 330 335 

Glu Lys Lys Val Asp Leu Asn Ala Asp Pro Leu Cys Glu Arg Lys Glu 

340 345 350 
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Trp Asn Lys Gln Lys Leu Pro Cys Ser ,Glu Asn Pro Arg Asp Thr Glu 

355 360 365 

Asp Val Pro Trp Ile Th~ Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 

370 375 380 

Trp Phe Ser Arg Ser Asp Glu Leu Leu Gly Ser Asp Asp Ser His Asp 

385 390 395 400 

Gly Glu Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 

405 410 415 

Asn Glu Val Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile Asp Leu Leu 

420 425 430 

Ala Ser Asp Pro His Glu Ala Leu Ile Cys Lys Ser Glu Arg Val His 

435 440 445 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys Ile Phe Gly Lys Thr 

450 455 460 

Tyr Arg Lys,Lys Ala Ser Leu Pro Asn Leu Ser His Val Thr Glu Asn 

465 470 475 480 

·~ Leu Ile Ile Gly Ala Phe Val Thr Glu Pro Gln Ile Ile Gln Glu Arg 

485 490 495 

Pro Leu Thr Asn Lys Leu Lys Arg Lys Arg Arg Pro Thr Ser Gly Leu 

500 505 510 

His Pro Glu Asp Phe Ile Lys Lys Ala Asp Leu Ala Val Gln Lys Thr 

515 520 525 

Pro Glu Met Ile Asn Gln Gly Thr Asn Gln Thr Glu Gln Asn Gly Gln 

530 535, 540 

Val Met Asn Ile Thr Asn Ser Gly His Glu Asn Lys Thr Lys Gly Asp 

545 550 555 560 

Ser Ile Gln Asn Glu Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 
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........................................................................ ------------------~~~ 

565 570 575 

Glu Ser Ala Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 

580 585 590 

Asn Met Glu Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 

595 600 605 

Asn Arg Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 

610 615 620 

Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu Gln 

625 630 635 640 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Tyr Asn 

645 650 655 

~~ Gln Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Met Glu Gly Lys 

660 665 670 

Glu Pro Ala Thr Gly Ala Lys Lys Ser Asn Lys Pro Asn Glu Gln Thr 

675 680 685 

~~ Ser Lys Arg His Asp Ser Asp Thr Phe Pro Glu Leu Lys Leu Thr Asn 

WI 690 695 700 

Ala Pro Gly Ser Phe Thr Lys Cys Ser Asn Thr Ser Glu Leu Lys Glu 

705 710 715 720 

Phe Val Asn Pro Ser Leu Pro Arg .Glu Glu Lys Glu Glu Lys Leu Glu 

725 730 735 

Thr Val Lys Val Ser Asn Asn Ala Glu Asp Pro Lys Asp Leu Met Leu 

740 745 750 

Ser Gly Glu Arg Val Leu Gln Thr Glu Arg Ser Val Glu Ser Ser Ser 

755 760 765 

Ile Ser Leu Val Pro Gly Thr Asp Tyr Gly Thr Gln Glu Ser Ile Ser 

770 775 780 
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Leu Leu Glu Val Ser Thr Leu Gly Lys Ala Lys Thr Glu Pro Asn Lys 

785 790 795 800 

Cys Val Ser Gln Cys Ala Ala Phe Glu ~sn Pro Lys Gly Leu Ile His 

805 810 815 

Gly Cys Ser Lys Asp Asn Arg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 

820 825 830 

Leu Gly His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 

835 840 . 845 

Glu Ser .Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val Ser 

850 855 860 

Lys Arg Gln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Ala Glu Glu 

865 870 875 880 

' Glu Cys Ala Thr Phe Ser Ala His Ser Gly Ser Leu Lys Lys Gln Ser 

885 890 895 

Pro Lys Val Thr Phe Glu Cys Glu Gln Lys Glu Glu Asn Gln Gly Lys 

"900 905 910 

~Ll Asn Glu Ser Asn Ile Lys Pro Val Gln Thr Val Asn Ile Thr Ala Gly 

915 920 925 

"''J. Phe Pro Val Val Gly Gln Lys Asp Lys Pro Val Asp Asn Ala Lys Cys 

930 935 940 

Ser Ile.Lys Gly Gly Ser Arg Phe Cys Leu Ser Ser Gln Phe Arg Gly 

945 950 955 960 

Asn Glu Thr Gly Leu Ile Thr Pro Asn Lys His Gly Leu Leu Gln Asn 

965 970 975 

Pro Tyr Arg Ile Pro Pro Leu Phe Pro Ile Lys Ser Phe Val Lys Thr 

980 985 990 

Lys Cys Lys Lys Asn Leu Leu Glu Glu Asn Phe Glu Glu His Ser Met 

995 1000 1005 
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" Ser Pro Glu Arg Glu Met Gly Asn Glu Asn Ile Pro Ser Thr Val Ser 

1010 1015 1020 

Thr Ile Ser Arg Asn Asn Ile Arg Glu Asn Val Phe.Lys Gly Ala Ser 

1025 1030 1035 1040 

Ser Ser Asn Ile Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly Ser 

1045 1050 1055 

Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn Ile Gln Ala Glu Leu 

1060 1065 1070 

Gly Arg Asn Arg Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 

1075 1080 1085 

Leu Gln Pro Glu Val Tyr Lys Gln· Ser Leu Pro Gly Ser Asn Cys Lys 

1090 1095 1100 

~~ His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 

1105 1110 1115 1120 

~J Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 

1125 1130 1135 

~W Met Gly Ser Ser His Ala Ser Gln Val Cys Ser Glu Thr Pro Asp Asp 

1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile ~ys Glu Asp Thr Ser Phe Ala Glu Asn 

1155 1160 1165 

Asp Ile Lys Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Arg Gly 

1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Pro Phe Thr His Thr His Leu Ala Gln 

1185 1190 1195 1200 

Gly Tyr Arg Arg Gly Ala Lys Lys Leu Glu Ser Ser Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe Gln His Leu Leu Phe Gly 
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1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 

1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 

1250 1255 -1260 

Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 

1265 127 0 127 5 1280 

Gln Glu His His Leu Ser Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 

1285 1290 1295 

Ser Ser Gln Cys Ser Glu Leu Glu Asp Leu Thr Ala Asn Thr Asn Thr 

1300 1305 1310 

'~ Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 

1315 1320 1325 

Glu Ser Gln Gly Val Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 

1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln Glu Glu Gln Ser 

1345 1350 1355 1360 

~~ Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 

1365 1370. 1375 

Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 

1380 1385 1390 

Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 

1395 1400 1405 

Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Se~ .Gln 

1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 

1425 1430 1435 1440 
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Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 

1445 1450 1455 

Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 

1460 1465 1470 

Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser Ser Thr Ser Lys Asn 

1475 1480 1485 

Lys Glu Pro Gly Val Glu Arg Ser Ser Pro Ser Lys Cys Pro Ser Leu 

1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly Ser Leu Gln Asn Arg 

1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 

1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 

1540 1545 1550 

Leu Pro Arg'Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu Ser Gly Ile 

1555 1560 1565 

Ser Leu Phe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 

1570 1575 1580 

Pro Glu Ser Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 

1585 1590 1595 1600 

Lys Val Pro Gln Leu Lys Val Ala Glu Ser Ala Gln Gly Pro Ala Ala 

1605 1610 1615 

Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser Val 

1620 1625 1630 

Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 

1635 1640 1645 
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Arg Met Ser Met Val Val Ser Gly Leu Thr Pro Glu Glu Phe Met Leu 

1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 

1665 1670 1675 1680 

Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 

1685 1690 1695 

Cys Glu Arg Thr Leu Lys Tyr Phe Leu Gly Ile Ala Gly Gly Lys Trp 

1700 1705 1710 

Val Val Ser Tyr Phe Trp Val Thr Gln Ser Ile Lys Glu Arg Lys Met . 

1715 1720 1725 

Leu Asn Glu His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 

1730 1735 1740 

Asn His Gln Gly Pro Lys Arg Ala Arg Glu Ser Gln Asp Arg Lys Ile 

1745 1750 1755 1760 

Phe Arg Gly"Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 

1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 

1780 1785 1790 

Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro Ile Val 

1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His Ala Ile 

1810 1815 1820 

Gly Gln Met Cys Glu Ala Pro Val Val Thr Arg Glu Trp Val Leu Asp 

1825 1830 1835 1840 

Ser Val Ala Leu Tyr Gln Cys,Gln Glu Leu Asp Thr Tyr Leu Ile Pro 

1845 

Gln Ile Pro His Ser His Tyr 

1860 
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(2) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTE~ISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 2F primer 

~-~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

~~tJ GAAGTTGTCA TTTTATAAAC CTTT 
~rJ 

'~b~ ( 2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 2R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 

TGTCTTTTCT TCCCTAGTAT GT 

(2) INFORMATION FOR SEQ ID N0:9: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 3F primer 

(xi) SEQUENCE DESCRIPTION:, SEQ ID N0:9: 

:a TCCTGACACA GCAGACATTT A 

ffi ( 2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

· (ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 3R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO: 

TTGGATTTTC GTTCTCACTT A 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 5F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:ll: 

CTCTTAAGGG CAGTTGTGAG 

\~ (2) INFORMATION FOR SEQ ID NO:l2: 

{i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 20 base pairs 

{B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:. DNA (genomic) 

(vi) ORIGINAL SOURCE: 

{B) STRAIN: 5R~M13* primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l2: 

TTCCTACTGT GGTTGCTTCC 

(2) INFORMATION FOR SEQ ID NO:l3: 

{i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 6/7F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:13: 

CTTATTTTAG TGTCCTTAAA AGG 

~~ (2) INFORMATION FOR SEQ ID NO:l4: 
:::.=~ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

'.\,J (vi) ORIGINAL SOURCE: 

(B) STRAIN: 6R 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l4: 

TTTCATGGAC AGCACTTGAG TG 

(2) INFORMATION FOR SEQ ID NO:l5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 7F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

CACAACAAAG AGCATACATA GGG 

(2) INFORMATION FOR SEQ ID N0:16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

( C) STRANDEDNE.SS: not relevant 

(D) TOPOLOGY: linear 

~J., ( ii) MOLECULE TYPE: DNA (genomic) 

f.~ (vi) ORIGINAL SOURCE: 

[=""'· (B) STRAIN: 6/7R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID. NO:l6: 

TCGGGTTCAC TCTGTAGAAG 

(2) INFORMATION FOR SEQ ID NO:l7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
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----!--------------------------------------------------------------~~~~~~~~~~~~ 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 8Fl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 

TTCTCTTCAG GAGGAAAAGC A 

(2) INFORMATION FOR .SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 8Rl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:18: 

GCTGCCTACC ACAAATACAA A 

(2) INFORMATION FOR SEQ ID NO:l9: 

(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C} STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(vi) ORIGINAL SOURCE: 

(B) STRAIN: 9F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:19: 

CCACAGTAGA TGCTCAGTAA ATA 

(2) INFORMATION FOR SEQ ID N0:20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

~~ (vi) ORIGINAL SOURCE: 

(B) STRAIN: 9R primer 

~~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:20: 

TAGGAAAATA CCAGCTTCAT AGA 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(vi) ORIGINAL SOURCE: 

(B) STRAIN: lOF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

TGGTCAGCTT TCTGTAATCG 

(2) I.NFORMATION FOR SEQ ID N0:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: lOR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:22: 

GTATCTACCC ACTCTCTTCT TCAG 

(2) INFORMATION FOR SEQ ID N0:23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 ba.se pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

. (vi) ORIGINAL SOURCE: 
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(B) STRAIN: llAF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23: 

CCACCTCCAA GGTGTATCA 

(2) INFORMATION FOR SEQ ID N0:24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

~~ (ii) MOLECULE TYPE: DNA (genomic) 

. (vi) ORIGINAL SOURCE: 

(B) STRAIN: llAR primer 

~~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 

~;-: TGTTATGTTG GCTCCTTGCT 
~ ;J 

\~ ( 2) INFORMATION FOR SEQ ID NO: 2 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) L.ENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not r~levant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) · 

(vi). ORIGINAL SOURCE: 

(B) STRAIN: llBFl primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:25: 

CACTAAAGAC AGAATGAATC TA 

(2) INFORMATION FOR SEQ ID N0:26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llBRl primer 

'~~ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

~dGAAGAACCAG AATATTCATC TA 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llCFl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:27: 

97 

22 

22 

GeneDX 1023, pg. 103



TGATGGGGAG TCTGAATCAA 

(2) INFORMATION FOR SEQ ID N0:28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llCRl primer 

°"~ (xi) SEQUENCE DESCRIPTION: SEQ ID N0:28: 

;~TCTGCTTTCT TGATAAAATC CT 
":!' ~ 

~.g, ( 2) INFORMATION FOR SEQ ID NO: 29: 
;; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llDFl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:29: 

AGCGTCCCCT CACAAATAAA 
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( 2) INFORMATION FOR SEQ .ID NO: 3 0: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llDRl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:30: 

r~TCAAGCGCAT GAATATGCCT ·::·-= 

;:Q ( 2) INFORMATION FOR SEQ ID NO: 31: 
~~ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base. pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

'"~ ( ii) MOLECULE TYPE : DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llEF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:31: 

GTATAAGCAA TATGGAACTC GA 

(2) INFORMATION FOR SEQ IO N0:32: 

(i) SEQUENCE CHARACTERISTICS: 
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(A). LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llER primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:32: 

TTAAGTTCACT GGTATTTGAA CA 

(2) INFORMATION FOR SEQ ID N0:33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llFF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:33: 

GACAGCGATA CTTTCCCAGA 

(2) INFORMATION FOR SEQ ID N0:34: 

(i) SEQUENCE .CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

100 

23 

20 

GeneDX 1023, pg. 106



~·· 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llFR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:34: 

TGGAACAACC ATGAATTAGT C 

~~ ( 2) INFORMATION FOR SEQ ID NO: 3 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: _?O base pairs 

· (B) TYPE: nucleic acid 

('C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

.(B) STRAIN: llGF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:35: 

GGAAGTTAGC ACTCTAGGGA 

(2) INFORMATION FOR SEQ ID N0:36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llGR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

GCAGTGATAT TAACTGTCTG TA 

(2) INFORMATION FOR SEQ ID N0:37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(Bl STRAIN: llHF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:37: 

TGGGTCCTTA AAGAAACAAA GT 

(2) INFORMATION FOR SEQ ID N0:38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
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{ii) MOLECULE TYPE: DNA {genomic) 

{vi) ORIGINAL SOURCE: 

{B) STRAIN: llHR primer 

{xi) SEQUENCE DESCRIPTION: SEQ ID N0:38: 

TCAGGTGACA TTGAATCTTC C 

(2) INFORMATION FOR SEQ ID N0:39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

{B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

{ii ) MOLECULE TYPE : DNA {genomic ) 

{vi) ORIGINAL SOURCE: 

(B) STRAIN: llIF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:39: 

CCACTTTTTC CCATCAAGTC A 

(2) INFORMATION FOR SEQ ID N0:40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : DNA (genomic) 

(vi) ORIGINAL SOURCE: 
,_) 
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(B) STRAIN: llIR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:40:. 

TCAGGATGCT TACAATTACT TC 

(2) INFORMATION FOR SEQ ID N0:41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

{B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llJF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:41: 

CAAAATTGAA TGCTATGCTT AGA 

. ( 2) INFORMAT!ON FOR SEQ ID NO: 42 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llJR primer 
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I 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:42: 

TCGGTAACCC TGAGCCAAAT 

(2) INFORMATION FOR SEQ ID N0:43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llKF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:43: 

GCAAAAGCGT CCAGAAAGGA 

( 2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: llKR-1 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:44: 
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/ 

TATTTGCAGT CAAGTCTTCC AA 

(2) INFORMATION FOR SEQ ID N0:45: 

{i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 21 base pairs 

{B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: DNA {genomic) 

{vi) ORIGINAL SOURCE: 

{B) STRAIN: llLF-1 primer 

{xi) SEQUENCE DESCRIPTION: SEQ ID N0:45: 

GTAATATTGG CAAAGGCATC T 

{ 2) INFORMATION FOR SEQ ID NO: 46: 

{ i) SEQUENCE CHARACTERISTICS:· 

{A) LENGTH: 22 base pairs 

{B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

{D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: DNA {genomic) 

{vi) ORIGINAL SOURCE: 

{B) STRAIN: llLR primer 

{xi) SEQUENCE DESCRIPTION: SEQ ID N0:46: 

TAAAATGTGC TCCCCAAAAG CA 
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( 2) INFORMATION FOR SEQ ID NO: 4 7 : 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 12F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:47: 

GTCCTGCCAA TGAGAAGAAA 

( 2) INFORMATION FOR SEQ ID NO: 48: 

{i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

. (B) STRAIN: 12R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:48: 

TGTCAGCAAA CCTAAGAATG T 

(2) INFORMATION FOR SEQ ID N0:49: 

( i) SEQUENCE CHARACTERISTic's: 
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(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 13F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:49: 

AATGGAAAGC TTCTCAAAGT A 

~ij (2) INFORMATION FOR SEQ ID N0:50: 

(i) SEQUENCE. CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

{C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: lin~ar 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 13R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:50: 

ATGTTGGAGC TAGGTCCTTA C 

(2) INFORMATION FOR SEQ ID N0:51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 14F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:51: 

CTAACCTGAA TTATCACTAT CA 

(2) INFORMATION FOR SEQ ID N0:52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

( ii.) MOLECULE TYPE : DNA (genomic ) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 14R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:52: 

GTGTATAAAT GCCTGTATGC A 

(2) INFORMATION FOR SEQ ID, N0:53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 15F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:53: 

TGGCTGCCCA GGAAGTATG 

(2) INFORMATION FOR SEQ ID N0:54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : DNA (genomic) 

\,j (xi) SEQUENCE J?ESCRIPTION: SEQ ID NO: 54: 

AACCAGAATA TCTTTATGTA GGA 

(2) INFORMATION FOR SEQ ID N0:55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear. 

(ii) MOLECULE TYPE: DNA (genomic) 
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(vi) ORIGINAL SOURCE: 

(B) STRAIN: 16F primer 

(xi) SEQUENCE DESCRI ION: SEQ ID N0:55: 

AATTCTTAAC AGAGACCAGA AC 22 

(2) INFORMATION FO~ SEQ ID N0:56: 

(i) SEQUENCE CHAR CTERISTICS: 

(A) LENGTH: 2 base pairs 

(B) TYPE: n cleic acid 

(C} 

(D) 

relevant 

linear 

(ii) MOLECULE DNA (genomic) 

ORIGINAL S 

(B) STRAI primer 

ESCRIPTION: SEQ ID NO: 56: 

(2) INFORMATION FR SEQ ID N0:57: 

(i) SEQUENC CHARACTERISTICS: 

(A) 

(B) 

(C) 

(D) 

DEDNESS: not relevant 

linear 

(ii) MOLECU TYPE: DNA (genomic) 

(vi)c,.~RIGIN L SOURCE: 

(B) S RAIN: 17F primer 
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(xi) SEQUENCE DESCRIPTION: 

GTGTAGAACG TGCAGGATTG 

(2) INFORMATION FOR SEQ ID NO:S : 

(i) SEQUENCE CHARACTERIST CS: 

(A) 

{B) TYPE: nucleic 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 

relevant 

(ii) MOLECULE TYPE: (genomic) 

(vi) ORIGINAL 

primer· 

xi) SEQUENCE DES RIPTION: SEQ ID NO: 58: 

tUTCGCCTCATG TGGTTTTA 

( i) 

(ii) 

(vi) 

(A) 

(B) 

(C) 

(D) 

SEQ ID N0:59: 

DEDNESS: not relevant 

·linear 

TYPE: DNA (genomic) 

SOURCE: 

STRAIN: 18F primer 
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(xi) SEQUENCE DESCRIPTION: 

GGCTCTTTAG CTTCTTAGGA C 

(2) INFORMATION FOR SEQ ID N0:60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pair 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not 

(D) TOPOLOGY: linear 

(ii) MOLECUL~ TYPE: DNA 
) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 18R 

SEQUENCE 

~N)ORMATION FOR SEQ ID N0:61: 

\)1i) SEQUENCE CHA ACTERISTICS: 

(A) 

(B) TYPE: 

(C) relevant 

(D) linear 

(ii) DNA (genomic) 

(vi) 

primer 

: 59: 

DESCRIPTION: SEQ ID N0:61: 
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== 

(2) INFORMATION FOR SEQ ID N0:6 : 

(i) SEQUENCE CHARACTERIS 

(A) 

(B) TYPE: nucleic 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 19R 

relevant 

(genomic) 

;~ ~xi) SEQUENCE 

~CA~AAG GAAAGTGGTG C 

SEQ ID NO: 62: 

~W.(2) INFORMATION. FOR SE 

t.4' ( i ) SEQUENCE CHA 
E 

~d (A) 

(B) TYPE: 

( c) 

(D) 

( ii ) MOLECULE 

(vi) ORIGINAL 

NO: 63:. 

CTERISTICS: 

relevant 

linear 

DNA (genomic ) 

primer 

SEQ ID NO: 63: 

(2) INFORMATIO FOR SEQ ID N0:64: 
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(i) ?EQUENCE CHARACTERISTI 

(A) LENGTH: 20 base p 

(B) TYPE: nucleic aci 

(C) STRANDEDNESS: no relevant 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 20R 

TION: SEQ ID N0:64: 

ID NO: 65: 

(i) SEQUENCE CHA ACTERISTICS: 

(A) LENGTH: 22 .base pairs 

(B.) TYPE: 

(C) 

(D) 

relevant 

linear 

( ii ) MOLECULE DNA (genomic) 

(vi) ORIGINAL 

primer 

DESCRIPTION: SEQ ID N0:65: 

(2) INFORMATION FOR SEQ ID N0:66: 

(i) SEQU CE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

TYPE: nucleic acid 
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(C) STRANDEDNESS: not 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 21R primer 

SEQUENCE 

A~AATAGCCT CT 

(2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACT 

(A) LENGTH: 20 

(B) 

(C) 

(D) 

t 

NO: 66: 

relevant 

( ii ) MOLECULE : DNA (genomic) 

(vi) ORIGINAL SOU 

(B) STRAIN primer 

(xi) SEQUENCE ESCRIPTION: SEQ ID N0:67: 

22 

TCCCATTGAG AGGTCTT 20 

(2) INFORMATION FR SEQ ID N0:68: 

(B) PE: nucleic acid 

(C) TRANDEDNESS: not relevant 

(D) 
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(ii) MOLECULE TYPE: DNA 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 22R 

ic) 

(xi) SEQUENCE DESCRIPTION. SEQ ID N0:68: 

GAGAAGACTT CTGAGGCTAC 

(2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACTE 

(A) LENGTH: 21 b se pairs 

(B) TYPE: nucle"c acid 

(C) STRANDEDNES : not relevant 

(D) TOPOLOGY: 1 near 

(ii) MOLECULE TYPE: NA (genomic) 

ORIGINAL SOURC 

(B) STRAIN: 2 F-1 primer 

•,,~ (xi) 'SEQUENCE DESC IPTION: SEQ ID NO: 69: 

TGAAGTGACA GTTCCAGTAG 

(2) INFORMATION FOR S 

(i) SEQUENCE C 

(A) : 23 base pairs 

(ii) 

(B) nucleic acid 

(C) 

(D) linear 

relevant· 

DNA (genomic) 
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(vi) ORIGINAL SOURCE: 

(B) STRAIN: 23R-l 

(xi) SEQUENCE DESCRIPTION: 

CATTTTAGCC ATTCATTCAA CAA 

(2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACTE 

(A) LENGTH: 22 b 

(B) 

(C) STRANDEDNES : not relevant 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: (genomic) 

(B) STRAIN: primer 

SEQ ID NO: 71 : 

\~TGAATTGAC ACTAATCTCT 

(2) INFORMATION FOR ID N0:72: 

(i) SEQUENCE C ARACTERISTICS: 

(A) : 21 base pairs 

(B) nucleic acid 

(C) ST 

(D) 

DEDNESS: not relevant· 

linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(:Vi) ORIGINAL SOURCE: 

(B) ST IN: 24R primer 
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I~ (xi) 

~CCAGGA CAGT 

' :-"l :.::: 

DESCRIPTION: SEQ ID N0:72: 

21 

119 

GeneDX 1023, pg. 125



WE CLAIM: 

1. An isolated consensus DNA sequ nee of the BRCAl coding sequence as set forth in 

SEQ. ID. NO.: 1. 

2. A consensus protein sequence of tn CAl protein as set forth in 

SEQ. ID. NO.: 2 .. 

3. An isolated coding sequenc';f;e the BRCAl ge~e as set forth in 

SEQ. ID. NO.: 3. 

~~4. A protein sequence of the BRC rotein as set forth in 

~~SEQ. ID. NO.: 4 . 

~~\ 

S ~~. ' An isolated r~(f ·'~ .~~~ .), .... i .,;-; 
•.J:SEQ. ID. NO.: 5. 

coding sequence of the BRCAl gene as set forth in 

rn6. A protein ·sequence of the BRCAl pro in as set forth in SEQ. ID. NO.: 6. 

~FJ7. A BRCAl gene with a BRCAl codin sequence not associated with breast or 
~j 

"'ovarian cancer which comprises an alterna .ive pair of codons, AGC and AGT, which 

occur at position 2201 at frequencies of out 35-45%, and from about 55-65%, 

respectively. 

8. 

40%. 

A BRCAl gene according to Claim 7 w · AGC occurs at a frequency of about . 

9. A set of at least two alternative codon pairs ich occur at polymorphic positions 

in a BRCAl gene with a BRCAl codi:pg sequence n associated with breast or ovarian 

cancer, wherein codon pairs are selected from the gro p consisting of: 

• AGC and AGT at position 2201; 

• TTG and CTG at position 2430; 

~o \OO 
. ·~ 
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• CCG and CTG at 

• GAA and GGA at sition 3232; 

• AAA and AGA at po ition 3667; 

• TCT and TCC at posi ·on 4427; and 

• AGT and GGT at posit n 4956. 

10. A set of at least two al ernative codon pairs according to claim 9, wherein the 

codon pairs occur in the fo owing frequencies, respectively, in a population of 

individuals free of disease: 

• at position 2201, AGC and GT occur at frequencies from about 35-45%, and from 

about 55-65%, respectively; 

• at position 2430, TTG and CT occur at frequencies from about 35-45%, and from 

about 55-65%, respectivdy: 

~~ at position 2731, CCG and CT occur at frequencies from about 25-35%, and 
~~~ 
·-~~ . from about 65-75%, respectively; 
~ ft1:. 

;~'• at position 3232, GAA and GGA o cur at frequencies from about 35-45%, and 
f::~ 

f~ ~· ;:=-.:: 

1.F'!!• 
·~:::: 

11 

12 

13. 

14. 

15 

from about 55-65%, respectively; 

at position 3667, AAA and AG occu frequencies from about 35-45%, and from 

about 55-65%, respectively; 

at position 4427, TCT and TCC occu equencies from about 45..:55%, and from 

about 45-55%, respectively; and 

at position 4956, AGT and GGT occur at fre uencies from about 35-45%, and from 

about 55-65%, respectively. 

A set according to Claim 10 which is at least 

A set according to Claim 10 which is at least fou codon pairs. 

A set according to Claim 10 which is at least five co 

A set according to Claim 10 which is at least six codo pairs. 

A set according to Claim 10 which is at least seven codo pairs. 
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16. A method of identifying individ als having a BRCAl gene with a BRCAl coding 
· sequence not associated with disease, c prising: 

(a) amplifying a DNA fragment o an individual's BRCAl coding sequence using 

an oligonucleotide 'primer whi h specifically hybridizes to sequences within 

the gene; · 1 

(b) sequencing said amplified DNA f gment by dideoxy sequencing; 

(c) repeating steps (a) and (b) until s id individual's BRCAl coding sequence is 

completely sequenced; 

(d) comparing the sequence of said ai plified DNA fragment to a BRCAl (omil 

DNA sequence, SEQ. ID. NOl, SEQ. ID. N03, or S~Q. ID. NOS; 

(e) determining the presence or absenc of each of the following polymorphic 

(f) 

· variation in said individual's BRCAl c 

• AGC and AGT at position 2201, 

• 
• 

• 

TIG and CTG at position 2430, 

CCG and CTG at position 2731, 

GAA and GGA at position 3232, 

AAA and AGA at position 3667, 

TCT and TCC at position 4427, and 

AGT and GGT at position 4956; 

determining any sequence differences bet en said individual's BRCAl 

eoding sequences and SEQ. ID. NOl, SEQ. ID. N03, or SEQ. ID. N05 

wherein the presence of said polymorphic vari tions and the absence of a 

variation outside of positions 220_1; 2430, 273 , 3232, 3667, 4427, and 

4956, is correlated with an absence of increase genetic susceptibility to 

breast or ovarian cancer resulting from a BRCAl mutation in the BRCAl . . 
coding sequence. 

17. A method of claim 16 wherein, codon variations occ r at the following 

frequencies, respectively, in a caucasian population of individu?-ls fre of disease: 

• at position 2201, AGC and AGT occur at frequencies from abou 35-45%, and from 

about 55-65%, respectively; 

• at position 2430, TIG and CTG occur at frequencies from about 3 -45%, and from 

about 55-65%, respectively; 
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• at position 2731, CCG a d CTG occur at frequencies from about 25-35%, and 
from about 65-75%, respec ·vely; 

• at position 3232, GAA an GGA occur at frequencies from about 35.:.45%, and 
from about 55-65%, respecti ely; 

• at position 3667, AAA and AG occur at frequencies from about 35-45%, and from 
about 55.-65%, respectively; 

• at position 4427, TCT and TCC o cur at frequencies from about 45-55%, and from 
about 45-55%, respectively; and 

• at position 4956, AGT and GGT occ at frequencies from about 35-45%, and from 
about 55-65%, respectively. 

18. A method according to claim 16 where ·n said oligonucleotide primer is labeled 

with a radiolabel, a fluorescent label a biolumi escent label, a chemiluminescent label, 
t:.br an enzyme label. 
~~ 

. p;, 

~~9. A method of detecting a increased genetic s sceptibility to breast and ovarian ;:::: 
~::: 

~rtancer in an individual resulting from the presence a mutation in the BRCAl coding 
;~equence, comprising: 
~;:::t 

~ (a) amplifying a DNA fragment of an individual' BRCAl coding sequence using 

(c) 

an oligonucleotide primer which specifically ybridizes to sequences within 

the gene; 

sequencing said amplified DNA fragment by dide xy sequencing; 

repeating steps (a) and (b) until said individual's RCAl coding sequence is 
completely sequenced; 

(d) comparing the sequence of said amplified DNA fr gment to a BRCAl (omil 

DNA sequence, SEQ. ID. NOl, SEQ. ID. N03, or SE . ID. N05; 

(e) determining any sequence differences between sai individual's BRCAl 
coding sequences and SEQ. ID. NOl, SEQ. ID. N03, r SEQ. ID. NOS; to 

determine the presence or absence of base changes i said individual's 
BRCAl coding sequence wherein a base change which is ot any one of the 

following: 

• AGC and AGT at position 2201, 

• TIG andCTG at position 2430, 

• CCG and CTG at position 2731, 
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• GAA and GGA at osition 3232, 

• AAA and AGA at p sition 3667, 

• TCT and TCC at po ition 4427, and 

• AGT and GGT at p sition 4956 is correlated with the potential of 

increased genetic su ceptibility to breast or ovarian cancer resulting 

from a BRCAl mutati in the BRCAl coding sequence. 

20. A method of claim 19 wherein, codon variations occur at the following 

frequencies, respectively, in a population fr of disease: 

• at position 2201, AGC and AGT occu at frequencies from about 40%, and from 

about 55-65%, respectively; 

• at position 2430, TIG and CTG occur at requencies from about 35-45%, and from 

about 55-65%, respe.ctively; 

at position 2731, CCG and CTG occur t frequencies from about 25-35%, and 

from about 65-75%, respectively; 

at position 3232, GAA and GGA occur at frequencies from about 35-45%, and ..... 
from about 55-65%, respectively; 

at position 3667, AAA and AGA occur at freq ncies from about 35-45%, and from 

about 55:..65%, respectively; 

at position 4427, TCT and TCC occur at freque cies from about 45-55%, and from 

about 45-55%, respectively; and 

at position 4956, AGT and GGT occur at frequenc es from about 35-45%, and from 

about 55-65%, respectively. 

21. A method according to claim 19 wherein said olig nucleotide primer is labeled 

with.a radiolabel, a fluorescent label a bioluminescent labe a chemiluminescent label, 

or an enzyme label. 

22. A set of codon pairs, which occ r at polymorphic positions in a BRCAl gene with 

a BRCAl coding sequence according to 1, wherein said set of codon pairs is: 

• AGC and AGT at position 2201 

• 'ITG and CTG at position 2430 

• CCG and CTG at position 2731; 

• GAA and GGA at position 3232; 
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• AM and AGA a position 3667; 

• TCT and TCC at osition 4427; and 

• AGT and GGT at p sition 4956. 

23. A set of at least two ltemative codon pairs according to claim 22 wherein set of 

at least two alternative codo pairs occur at the following frequencies: 

• at position 2201, AGC and AGT occur at frequencies of about 40%, and from 

about 55-65%, respectiv 

• at position 2430,. TIG an CTG occur at frequencies from about 35-45%, and from 

• 

• 

about 55-65%, respectively; 

at position 2731, CCG a occur at frequencies from about 25-35%, and 

from about 65-75%, res cti 

at position 3232, GAA and G . occur at frequencies from about 35-45%, and 

from about 55-65%, respecti 

at position 3667, AM and AGA oc ur at frequencies from about 35-45%, and from 

about 55..:65%, respectively; ~ 

at position 4427, TCT and TCC occur t frequencies from about 45-55%, and from 

about 45-55%, respectively; and 

at position 4956, AGT and GGT occur at equencies from about 35-45%, and from 

about 55-65%, respectively. 

f¥. ~ · ::24. A BRCAl coding sequence accor g to claim 1 wherein the codon pairs occur at 
~~ 
\~the following freq~encies: 

• at position 2201, AGC and AGT oc r at frequencies of about 40%, and from 

about 55-65%, respectively; 

• at position 2430, ITG and CTG occur at equencies from about 35-45%, and from 

about 55-65%, respectively; 

at position 2731, CCG and CTG occur at equencies from about 25-35%, and 

from about 65-75%, respectively; 

• at position 3232, GAA and GGA occur at freq encies from about 35-45%, and 

from about 55-65%, respectively; 

• at position 3667, AM and AGA occur at frequencies rom about 35-45%, and from 

about 55-65%, respectively; 

• at position 4427, TCT and TCC occur at frequencies fro about 45-55%, and from 
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' 

17.~ about 45-55%, respectively; and 

'z1;~~ at position 4956, AGT and GGT occur t frequencies from about 35-45%, and from 

~ about 55-65%, respectively. 

25. A method of determining the consensus genomic sequence or consensus coding 

sequence for a target gene, comprisi g: 

a) screening a number of individ als in a population for a family history which indicates 

inheritance of normal alleles fo a target gene; 

b) isolating at least one allele of t target gene from individuals found to have a family 

history which indicates inheritan e of normal alleles for a target gene; 

c) 

d) 

sequencing each allele; 

comparing the nucleic acid sequen of the genomic sequence or of the coding sequence 

of each allele of the target gene to termine similarities and differences in the nucleic 

acid sequence; and 

rs with the greatest frequency. 

A method of performing gene th 

a) transfecting cancer cell in vivo witH an effective amount of a vector transformed 

with a BRCAl coding sequences of S . ID. NO.: 1, SEQ. ID. NO.: 3, or SEQ. ID. 

b) 

c) 

N0.:5; 

allowing the cells to take up the vector, 

measuring a reduction in tumor growth. 

27. A method of performing protein therapy, comprisi g: 

a) injecting into a patient, an effective amount f BRCAl tumor growth inhibiting 

protein of SEQ. ID. NO.: 2, SEQ. ID. NO.: 4, or Q. ID. NO.: 6; 

b) allowing the cells to take up the protein, and 

c) measuring a reducti.on in tumor growth. 
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ABSTRACT 
~Mi!. St4\.t£ 

THE DISCLOSURE -r:H?r.(11 ~ 
bf=' '"f1t<E. Vl'1 AN ., ....... 

This invention is 

directed to three coding sequencEI of the The three coding sequences, 
II. 

BRCAl (omil), BRCAl (omi2), and BRCAl (omi3) and the." r frequencies of occurrence are provided 

together with the protein sequences they code for. Another aspect of this invention is a 

method of determining the consensus sequence for any gene. Another aspect of the 

invention is a method ofidentifying an individual havin an increased genetic susceptibility 

to breast or ovarian cancer because they have inherited a c usative mutation in their BRCAl 

gene. This invention is also related to a method of performi gene therapy with any of the 

isolated BRCAl coding sequences. 
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!llverttor' s, ~ignature: , /3~ 
Date: . fo(Jt ( q 1 
Residence: Rockville·, Maryland 20854 U.S.A. 
Citizenship: Canada 
PostOffice Address: 121 Talbott Street, Rockville, Maryland 20852 
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VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS Docket No.: 
(37 CFR 1.9(f) & 1.27 (c))--SMALL I CONCERN PA-0054 CIP 

Applicant or Patentee: P. D. MURPHY, et al. 
Serial or Patent No.: 
Filed or Issued: February 12, 1997 ~ {;.~· 
Title: CODING SEQUENCES OF THE HUMAN BRCA1 ~E ~~;::;J 

1~ADH~~ 
I hereby declare that I am 

_the owner of the small business concern identified below: 
LL an official of the small business concern empowered to act on behalf of the concern identified below: 

NAME OF SMALL BUSINESS CONCERN: 
ADDRESS OF SMALL BUSINESS CONCERN: 

ONCORMED, INC. 
205 PERRY PARKWAY 
GAITHERSBURG, MD 20877 

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in 13 
CFR 121.12, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees to the United States Patent and Trademark 
Office, in that the number of employees of the concern, including those of its affiliates, does not exceed 500 persons. For 
purposes of this statement, (1) the number of employees of the business concern is the average over the previous fiscal year 
of the concern of the persons employed on a full-time, part-time or temporary basis during each of the pay periods of the fiscal 
year, and (2) concerns are affiliates of each other when either, directly or indirectly, one concern controls or has the power to 
control the other, or a third party or parties controls or has the power to control both. 

I hereby declare that rights. under contract or law have been conveyed to and remain with the small business concern 

identified above with regard to the invention described in: 

_2L the specification filed herewith with title as listed above. 
_ the application identified above. 
_ the patent identified above. 

If the rights held by the above identified small business concern are not exclusive, each individual, concern or 
organization having rightS in the invention must file separate verified statements averring to their status as small entities, and 
no rights to the invention are held by any person, other than the inventor, who would not qualify as an independent inventor 
under 37 CFR 1.9(c) if that person made the invention, or by any concern which would not qualify as a small business concern 

under 37 CFR 1.9(d), or a nonprofit organization under 37 CFR 1.9(e). 

Each person, concern or organization having any rights in the invention is listed below: 
_x._ no such person, concern or organization exists. 

each such person, concern or organization is listed below. 

Separate verified statements are required from each named person, concern or organization having rights to the 

invention averring to their status as small entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee 
due after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the V?lidity of the application, any patent issuing 

thereon, or any patent to which this verified statement is directed. · 

NAME OF PERSON SIGNING: DOUG DOLGINOW 
TITLE OF PERSON IF OTHER THAN OWNER: President 
ADDRESSOFPERSONSIGNING: 205 PERRY PARKWAY 

GAITHERSBURG, MD 20877 
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DECLARATION AND PO~ER OF ATTORNEY Docket: PA-0054 CIP 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

CODING SEQUENCES OF THE HUMAN J3RCA1 GENE 

the specification of which 

__x_ is attached hereto. 
__ was filed on as Application,Serial No. and was amended on. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge th!? duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a filing date before that of the 
application of which priority is claimed:. 

PRIOR F()REIGN APPLICATION(S) 
Priority claimed 

(Number) (Day/month/year filed) '(Country) Yes No 

(Number) (Day/month/year filed) ·(Country) Yes No 

(Number) (Day/month/year filed) '.(Country) Yes No 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States 
application(s) listed below and, insofar .as the subject matter of each of the claims of this 
application is not disclosed in the prior :United States application in the manner 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, Cod~ of Federal Regulations, §l.56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this 
application. 

08/598.591 February 12. 1996 Pending 
(Application Serial No.) (Filing. Date) (Status) 

(Application Serial No.) (Filing Date) (Status) 
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I hereby appoint Glenn E. Karta, Registration ~ and R. Thomas Gallegos, 
Registration No.)2,6922 my attorneys with full power of substitution and appointment of 
associate attorneys, to prosecute this application and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

Please address all correspondence to: 

~ 
Codon..£harmaceuticals, Inc. 
ioo Perry Parkway 
Gaithersburg. MD 20877 . 

(301) 527-2051 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

ob F 11 f l fi . f,AT.RIC_IA Ti l\Hmouv .11 .~J~\'.?'L { ,.... u name o so e or irst mventor: -; . J..U...V~A....U..L, ·c. · / 

Inventor's signature:--~---------------

Date:---------­
Residence: Slingerland, New York 12159 U.S.A. 
Citizenship: United States of America 
Post Office Address: 16 Stockbridge Road, Sling~rlands, New York 12159 

().,AP Full name of second joint inventor, if any: .AN..I.QNEIT..E q AL~ 

Inventor's signature:------------------

~: ~ 
Residence:~. Maryland 21144 U.S.A. fl1 (._) 
Citizenship: United States of America 
Post Office Address: 1405 Hawaii Avenue, Maryland 21144 

·j ,d1'u11 name of third joint inventor, if any: J:H_1'[STOR_HER Y· _ALVARES 

Inventor's signature:------------------

Date: ~ 
Residence: .Ro.to•, Maryland 20854 U.S.A. f!\ll !,'--) 
Citizenship: United States of America 
Post Office Address: 7547 Heatherton Lane, Potomac, Maryland 20854 
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Lf..).··)J)Full name of fourth joint inventor, if any:-.BRENDA sj. CR!.IZ.... 

Inventor's signature:-----------------

D~: ~ 

Residence: -Er.e.d.e.tiGk, Maryland 21702 U.S.A. l 1( ·() 
Citizenship: United States of America 
Post Office Address: 1602 Andover Lane, Frederick, Maryland 21702 

t~~>0° Full name of fifth joint inventor, if any: .SH.ERLf. QLS.QN.. 
,,) 

Inventor's signature:-----~-----------

Date: 
----------~ Residence: Arlinfil;on, Virginia 22206 U.S.A. 

Citizenship: United States of America 
Post Office Address: 3000 S. Randolph Street, Apt. 144,.Arlington, Virginia 22206 

. /cfa Full name of sixth joint inventor, if any: D&NISP R(' .S_CHEI .TER 
( - ~· 

f) 

Inventor's signature:----------------~ 

Date: 
----------~ Residence: Silver Spring, Maryland 20902 U.S.A. 

Citizenship: United States of America ' 
Post Office Address: 2813 Parker Court, Maryland 20866 

D 
,,.,.l j) Full name of seventhjoint inventor, if any: BIN ZENG 

Inventor's signature:-----------------

Date:----------­
Residence: F.ockyille, Maryland 20854 U.S. A. 
Citizenship: Canada 
Post Office Address: 121 Talbott Street, Rockville, Maryland 20852 
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PATENT 

CERTIFICATE OF MAILING UNDER 37 CFR 1.10 

hereby certify that the hereto attached paper(s), namely: 

- New Patent Application Transmittal (in duplicate) 
- Small Entity Status 
- Declaration and Power of Attorney 
- Patent Application (127 pages) 

in connection with the following patent application: 

Title: CODINGSEQUENCESOFTHE HUMAN BRCA1 GENE 
Serial No.: 
Applicants: PATRICIA D. MURPHY, ANTONETTE C. ALLEN, CHRISTOPHER P. 

Filing date: 

ALVARES, BRENDA S. CRITZ, SHERI J. OLSON, DENISE B. 
SCHELTER, and BIN ZENG 

is/are being deposited with the United States Postal Service "Express 
Mail Post Office to Addressee" service, on the date indicated above, and is 
addressed to the Commissioner of Patents and Trademarks, Box Patent 
Application, Washington, D.C. 20231. 

Signature of person mailing paper(s): 

IL~CA~ 
R. Thomas Gallegos 
Reg. No. 32,692 
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.( -"- \ UNITEP S1ATES DEPARTMENT OF COMMERCE 
* ~ • Patent and Trademark Office · • · · • 

\ I Address: CXJMMISSIONER OF PATENTs AND TRAC:EMARKS . 
Washington, D.C. 20231 

~Of 

APPLICATION NUMBER FILING/RECEIPT DATE 

02/:12/97 MUF\PHY 

R THOMAS GALLEGOS 
CODON PHARMACEUTICALS INC 
2 0 Ct F'[J{l:.;:\1 Pf'.."~l:;:l<liJPf·{ 

GAITHERSBURG MD 20877 

FIRST NAMED APPLICANT 

DATE MAILED: 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
Filing Date Granted 

ATTORNEY DOCKET NO.ITITLE 

F' PA··· oos.:.tc r P 

An Application Number and Filing Date have been assigned to this application. However, the items indicated below are missing, The 
required items and ~e~~enEJi~ below mustj)e time I~ submitted AL?~G WITH. THE P ~ YMENT OF A SURCHARGE to~ items ta~d •.. •· .·. ·~ 
3-6 only of$ I · .::> LL.• · for a l3"iarge entity D small entity m compliance with 37 CFR 1.27. The surcharge 1s set forth tn :, .·:::•:~~ 
37 CFR 1.16(e). Applicant is given TWO MONTHS FROM THE DATE OF THIS NOTICE within which to file all required items:and pay! ~ Pt; 
any fees required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension .. , : 
fee under the provisions of 37 CFR 1.136(a) .. 

. If all required items on this form are filed within the period s7t.P!J~e, /J''t:lotal amount owed by applicant as a 
D large entity D small entity (verified sta~ement filed), Is $ :1,U • . 
D 1. The statutory basic filing fee is: 

D missing. 
D insufficient. 
Applicant must submit$ to complete the basic filing fee and/or file a verified small entity 
statement claiming such status (37 CFR 1.27). 

D 2. Additional claim fees of $ , includi'ng any multiple dependent claim fees, are required. 
Applicant must either submit the additional claim fees or cancel additional claiif1,s for which fees are due. 

D 3. The oath or declaration: 
D is missing. 
D does not cover the newly submitted items. 
D does not identify the application to which it applies. 
D does not include the city ancj state or foreign country of applicant's residence. 
An oath or declaration in compliance with 37 CFR 1. 63, including residence information and identifying. the application by 

/ . the above Application Number and Filing Date is required. 

Ll 4. The~i~n~ture(s) tot.he oath or declaration is/are: , 
El' missing. ·· 
D by a person other than inventor or person qualified under 37 CFR 1.42, 1.43, or 1.47. 
A properlysigned oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 

D 5. The signature of the following joint inventor(s) is missing from the oath or declaration: 

Ail oath or declaration listing the names of all inventors and signed by the omitted inventor(s), identifying this application by 
the above Application Number and Filing Date, is reqµired. 

D 6. A$ processing fee is required since your check was returned withOut payment (37 CFR 1.21 (m)). ,,.·~" 

D 7. Your filing receipt was mailed in error because your check was returned without payment. 

D a. The application does not comply with the Sequence Rules. 
See attached "Notice to Comply with Sequence Rules 37 CFR 1. 821-1. 825." ··'''" 

0 9.0THER: 

Direct ttl~ response and any questions about this notice to "Attention: Box Missing Parts." 
./· c\ . ..~co.p p.y ¥ o off; this notice MUST be returned with the response. 

v~-r~ . 
Customer Service Center · 
Initial Patent Examination Division (703) 308-1202 .. 

.:,/ 

:.~· 

.) 

,:•, . 
... •,... 

FORM PT0,1533 (REV.7-96) ... •u,s. ~ro::1996-4~~~is·.•:i; 
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PATENT 
- ,_!UL 1, 

-c~~ ; ," ,_PA-0054 CIP 

. 14 J(J CERTIFICATE OF MAILING UNDER 37 CFR 1. 8 

\~ 1991 h certify that this correspondence is being deposited with the United States 
\/!'o; e as First Class Mail in an envelope addressed to: Corranissioner of Patents 

ah ks, Box Missing Parts, Washington, D.C. 20231 on July 10, 1997. 

-· _. ---+£-=-. -4-'Z--'-~~· _ __,C."-"-"~~~ ....:.._~..Q.-""-----' Reg. No. 32,692 
R. Thomas G~llegos 
Date of Signature: July 10, 1997 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Patricia D. Murphy, et al. 

Serial No.: 08/798,691 

Filed: February 12, 1997 

Title: CODING SEQUENCES OF THE HUMAN BRCAl GENE 

Group Art Unit: 

Examiner: 

SUBMISSION OF MISSING PARTS 

-
Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

In response to Form PT0-1533 mailed March 28, 1997 (copy 

attached), applicants submit herewith a declaration properly 

signed by joint inventor(s) Patricia D. Murphy, et al. The 

Commissioner is hereby requested to charge the $65 surcharge, as 

well as any other fees which may be occasioned by this paper, to 

Deposit Account 15-0609. This paper is enclosed in duplicate. 

Respectfully submitted, 

;?f~&Yl21 
R. Thomas Gallegos 
Attorney for Applicants 
Reg. No. 32,692 
Codon Pharmaceuticals, Inc. 
200 Perry Parkway 
Gaithersburg, MD 20877 
(301) 527-2051 

>:;:. 
•'I''' 
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File No.: PATENT 

CERTIFICATE OF MAILING UNDER 37 CFR 1. 8 

I hereby certify that this correspondence is being deposited with the United States 
Postal Service as First Class Mail in an envelope addressed to: Conunissioner of Patents 
and Trademarks, Box Missing Parts, Washington, D.C. 20231' on July 10, 1997. 

--~/( __ '}<~~----·~C .... 7fl...__ __ ~...,.q.-=-~·~---' Reg. No. 32,692 
R. Thomas Gallegos -P----
Date of Signature: July 10, 1997 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: P. D. MURPHY, et al. 

Serial No.: 08/798,691 

Filed: FEBRUARY 12, 1997 

Title: CODING SEQUENCES OF THE HUMAN BRCAl GENE 

Group Art Uri.it: 

Examiner: 

PETITION FOR EXTENSION OF TIME (37 CFR 1.136(a)) 

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

Sir: 

Pursuant to 37 CFR 1.136(a), applicants hereby petition for 

a two month extension of time within which to response to 

outstanding Notice of Missing Parts of Application in the above-

identified application. The outstanding Action was mailed on 

March 28, 1997; hence applicant seeks an extension to and 

including July 28, 1997. The Commissioner is hereby requested 

to charge the appropriate fee of $195 (small entity) to Deposit 
08/01/1997 DBEACH 00000012 DAH:150609 08798691 
02 FC:216 Acd18.-A_~C~5-0609. The Commissioner is also authorized to charge 
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any additional fee which may be occasioned by this submission, 

or to credit any overpayment, to Deposit Account 15-0609. This 

paper is enclosed in duplicate. 

Respectfully submitted, 

R. ·Thomas Gallegos 
Attorney for Applicants 
Reg. No. 32,692 
Codon Pharmaceuticals, Inc. 
200 Perry Parkway 
Gaithersburg, MD 20877 
(301) 527-2051 
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Docket No.: 
PA-0054 CIP 

Applicant or Patentee: P. D. MURPHY, et al. 
Serial or Patent No.: 08/798,691 !/ 
Filed or Issued: February 12, 1997 i ~ 
Title: CODING SEQUENCES OF THE HUMAN BACA~ 

I hereby declare that I am 
_the owner of the small business concern identified below: 
L an official of the small business concern empowered to act on behalf of the concern identified below: 

NAME OF SMALL BUSINESS CONCERN: ONCORMED, INC. 
ADDRESS OF SMALL BUSINESS CONCERN: 205 PERRY PARKWAY 

GAITHERSBURG, MD 20877 

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in 13 
CFR 121.12, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees to the United States Patent and Trademark 
Office, in that the number of employees of the concern, including those of its affiliates, does not exceed 500 persons. For 
purposes of. this statement, (1) the number of employees of the business concern is the average over the previous fiscal year 
of the concern of the persons employed on a full-time, part-time or temporary basis during each of the pay periods of the fiscal 
year, and (2) concerns are affiliates of each other when either, directly or indirectly, one concern controls or has the power to 
control the other, or a third party or parties controls or has the power to control both. 

I hereby declare that rights under contract or law have been conveyed to and remain with the small business concern 
identified above with regard to the invention described in: 

_ the specification filed herewith with title as listed above. 
_JL the application identified above. 
-· the patent identified above. 

If the ri,ghts held by the above identified small business concern are not exclusive, each individual, concern or 
organization having rights in the invention must file separate verified statements averring to their status as small entities, and 
no rights to the invention are held by any person, other than the inventor, who would not qualify as an independent inventor 
under 37 CFR 1.9(c) if that person made the invention, or by any concern which would not qualify as a small business concern 
under 37 CFR 1.9(d), or a nonprofit organization under 37 CFR 1.9(e). 

Each person, concern or organization having any rights in the invention is listed below: 
_x_ no such person, concern or organization exists. 

each such person, concern or organization is listed below. 

Separate verified statements are required from each named person, concern or organization having rights to the 
invention averring to their status as small entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the time of paying, the earliest of the .issue fee or any maintenance fee 
due after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed. 

NAME OF PERSON SIGNING: DOUG DOLGINOW 
TITLE OF PERSON IF OTHER THAN OWNER: President 
ADDRESS OF PERSON SIGNING: 205 PERRY PARKWAY 

GAITHERSBURG, MD 20877 
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Docket: PA-0054 CIP 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

CODING SEQUENCES OF THE HUMAN BRCAl GENE 

the specification of which 

is attached hereto. 
X was filed on February 12, 1997 as Application Serial No. 081798,691 and was amended 

on. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56(a). 

I hereby clail11 foreign priority benefits under Title 35, United States Code,§ 119 of any 
foreign application(s} for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a filing date before that of the 
application of which priority' is claimed: 

PRIOR FOREIGN APPLICATION(S) 
Priority claimed 

(Number) (Day/month/year filed)· (Country) Yes No 

(Number) (Day/month/year filed) (Country) Yes No 

(Number) (Day/month/year filed) (Country) Yes No 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner 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, §l.56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this 
application. 

08/598.591 February 12. 1996 Pending 
(Application Serial No.) (Filing Date) (Status) 

(Application Serial No.) (Filing Date) (Status) 
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R THOMAS GALLEGOS 
COVOl\I F'HP1RMACEUT- I CPL~3 I NC . 
200 PERRY PARKWAY 
GAITHERSBURG MD 20877 

. . . 

NOTICE TO FILE M.ISSING PARTS OF APPLICATION 
Filing Date Gr11nted 
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Docket No. 05371.0014.99~~~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Murphy, Patricia D., et al. 

U.S. Serial No.: 08/798,691 Group Art Unit: 1807 

Filing Date: February 12, 1997 Examiner: Rees, D. 

·For: CODING SEQ{JENCES OF 
THEHUMANBRCAlGENE 

Atty. Docket No.: 05371.0014.999 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the commencement of the Examination of the above-identified 

application, Applicants herewith submit the following Amendment to the 

Specification and Remarks. 

·· AMENDMENT . 

INTHESPECIFICATION:#3-/8 . ~ 
Please delete pages..45 121~and substitute new pages-45 HH m heu thereof. 

"' -91 

l(J-llC/ 
Applicants have amended the Specification to delete pages 45 lzi and 

L1~-9f . 
substitute therefore new pages 45 101 corresponding to the Sequence Listing for 

REMARKS 

the above-identified application. The replacement pages consist of the corrected 

version of the original Sequence Listing in which the title of the application had 

JiJ~· 
1t-/6/f7 

~~ 
1v~/<17 

!/)av.. 
1 l/fltt1 
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been incorrectly stated and in which nucleotides had been incorrectly typed in 

SEQ. ID. NO. 1. No new matter has been added by this Amendment. 

Dated: August 14. 1997 

Enclosures 

Respectfully submitted, 

~~~r.o~; 
R. Thomas Gallegos (Reg. No.) 

ONCORMED, INC. 
200 Perry Parkway 
Gaithersburg, Maryland 20877 
(301) 527-2051 
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PATENT 
Docket No. 05371.0014.999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Murphy, Patricia D., et al. 

Serial No.: 08/798,691 

Filing Date: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

Group Art Unit: 1807 

Examiner: Rees, D. 

"":'\ ·~?. 
: \' 

REQUIREMENTS FOR PATENT APPLICATION CONTAINING 
NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE DISCLOSURE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In response to the Requirements for Patent Applications Containing 

Nucleotide Sequence and/or Amino Acid Sequence Disclosure under 37 C.F.R. § 

1.821 ct seq., in connection with the above-identified application, Applicants 

submit herewith Sequence Listing in paper and computer readable form. 

I hereby state that the content of the paper and computer readable copies 

of the Sequence Listing, submitted in accordance with 37 C.F.R. § 1.821 (c) and 

(e), respectively, are the same. 

I hereby state thatthe submission, filed in accordance with 37 C.F.R.. § 

1.821 (g), herein does not include new matter. 
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Applicants believe that no fee is due with-the submission of the Sequence Listing 

in Response to the Notice to Comply. However, if any fee is required, please charge the 

required fee to Howrey & Simon Deposit Account No. 08-3038. A copy of this sheet is 

enclosed. 

Dated:' August 14. 1997 

Enclosures 

Respectfully submitted, 

C::::~ ~ ~<' /(.G<;., (vc. ~ 11 ff~ 
c=--___,;> ~,('A) 3(./,692 

R Thomas Gallegos (Reg. No.) 

ONCORMED, lNC. 
200 Perry Parkway 
Gaithersburg, Maryland 20877 
(301) 527-2051 
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PATENT 
Docket No. 05371.0014.999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Murphy, Patricia D., et al. 

U.S. Serial No.: 08/798,691 Group Art Unit: 1807 
AUG 2 , 1997 

GHOUP ·1soo 
Filing Date: February 12, 1997 Examiner: Rees, D. 

For: CODING SEQUENCES OF THE 
HUMAN BRCA1 GENE 

TRANSMITTAL LETTER 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir:\ 

The following are enclosed for consideration in the above-identified 

application: 

[ ] Response to Final Office Action 
[ ] Response to Notice of Incomplete Application 
[ ] Declaration: []Original; [ ] Supplemental 
[ ] ·Submission of Formal Drawings 
[ ] Formal Drawings: _ Sheets _Figures 
[ ] Information Disclosure Statement and Form 1449 and --References 
[X] Preliminary Amendment 
[ ] Request for Extension of Time for_ month 
[ ] Issue Fee: [ ] Part B - Issue Fee Transmittal [ ] Part C - Charge to Deposit 

Account 
[X] Requirements for Patent Application Containing Nucleotide Sequence 

And/Or Amino Acid Sequence Disclosure 
[X] Sequence Diskette (1) and Sequence Listing (pages 45-101) 

[ ] Request for Oral Hearing 
[ ] Filing Fees 
TOTAL FEES BEING SUBMITTED 

FEE 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
$ 
$ -0-
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Date: August 14. 1997 

Respectfully submitted, 

({.. c;:-~ • (/V '(::. • 

~- c-- .J,or- ~i,++5: 
~~~r~2~2 

R. Thomas Gallegos (Reg. No.) 

ONCORMED, INC. 
200 Perry Parkway 
Gaithersburg, Maryland 20877 
(301) 527-2051 

Serial No. PCT /US97 /03038 
GeneDX 1023, pg. 154



r1:tf LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Murphy, Patricia D. 
Allen, Antonette C. 
Alvares, Christopher P. 
Critz, Brenda S. 
Olson, Sheri J. 
Schelter, Denise B. 
Zeng, Bin 

(ii) TITLE OF INVENTION: Coding Sequences of the Human 
BRCAl Gene 

(iii) NUMBER OF SEQUENCES: 72 

·(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: ONCORMED 
(B) STREET: 200 Perry Parkway 
(C) CITY: Gaith'ersberg 
(D) STATE: MD 
(E) COUNTRY: USA 
(F) ZIP: 20877' 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Floppy disk 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: Patentin Release #1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 08/798, 691 
(B) FILING DATE: 12-Feb-9T 
(C) CLASSIFICATION: 

(viii). ATTORNEY/AGENT INFORMATION: 
(A) NAME: Thomas Gallegos 
(B) REGISTRATION NUMBER: 32,692 
(C) REFERENCE/DOCKET NUMBER: PA-0054CIP 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 301-527-2051 
(B) TELEFAX: 301-208-6997 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 5711 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Homo sapiens 
(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 
(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG GTTTCTCAGA TAACTGGGCC 60 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG TTCATTGGAA CAGAAAGAAA 120 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT CATTAATGCT ATGCAGAAAA 180 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC TGTCTCCACA AAGTGTGACC 240 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA GAAGAAAGGG CCTTCACAGT 300 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGAAAGTACG AGATTTAGTC 360 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA GCTTGACACA GGTTTGGAGT 420 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC TCCTGAACAT CTAAAAGATG 480 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC CAAAAGACTT CTACAGAGTG 540 

AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT CCAACTCTCT AACCTTGGAA 600 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA AAAGACGTCT GTCTACATTG 660 

AATTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC AACTTATTGC AGTGTGGGAG 720 

ATCAAGAATT GTTACAAATC ACCCCTCAAG GAACCAGGGA TGAAATCAGT TTGGATTCTG 780 

CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA CGGATGTAAC AAATACTGAA CATCATCAAC 840 

CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 
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AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 

CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA ' 1260 

AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 1320 

GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 

AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 

TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 

TAATTATAGG AGCA'!'TTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 

CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 

AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 

CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 

AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC . 1920 

ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 1980 

ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 

TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 

GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 

GTAACAAGCC AAATGAACAG. ACAAGTAAAA GACATGACAG TGATACTTTC CCAGAGCTGA 2220 

AGTTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 

TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 

AAAGATCTGT AGAGAGTAGC AGTATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 
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GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 

TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 

TTGAATGTGA·ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 

AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 

ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 

ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 

CACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 

AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GGAGCCAGCT 3240 

CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 3300 

TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 3360 

ATGCTATGCT TAGATT,AGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 3420 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 

ATGCATCTCA GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 

AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTT~ TGCTGTTTTT AGCAAAAGCG 3660 

TCCAGAGAGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720 

GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 

TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

GTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 

CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 

TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 

TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 4260 
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ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC 4320 

AACATAACCT GATAMGCTC CAGCAGGAAA TGGCTGAACT AGAAGCTGTG TTAGAACAGC 4380 

ATGGGAGCCA GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTCCTCT GCCCTTGAGG 4440 

ACCTGCGAAA TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 4500 

GTGAATACCC TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 4560 

CAGATAGTTC TACCAGTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 

GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4740 

AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 

CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 

AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 

AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGGGTCC AGCTGCTGCT CATACTACTG 4980 

ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 

CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 

AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 5160 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 5220 

TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGGGTGACCC 5280 

AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 5340 

TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 5400 

TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 5460 

AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 5520 

GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC CTGGACAGAG GACAATGGCT 5580 

TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTGTGGTGAC CCGAGAGTGG GTGTTGGACA 5640 

GTGTAGCACT CTACCAGTGC CAGGAGCTGG ACACCTACCT GATACCCCAG ATCCCCCACA 5700 

GCCACTACTG A 5711 

(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LBNGTH: 1863 amino acids 
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(B) TYPE: amino acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Homo sapiens 
(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 

Cf-( 

(xi) 

Met 
1 

Ala 

(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: 17q21 

SEQUENCE DESCR!PTION: SEQ ID N0:2: 

Asp Leu Ser Ala Leu Arg Val Glu Glu 
5 10 

Met Gln Lys Ile Leu Glu Cys Pro Ile 
20 25 

Val Gln Asn Val Ile Asn 
15 

Cys Leu Glu Leu Ile Lys 
30 

Glu Pro Val Ser Thr Lys Cys Asp His Ile Phe Cys Lys Phe Cys Met 
35 40 45 

Leu Lys Leu Leu Asn Gln Lys Lys Gly Pro Ser Gln Cys Pro Leu Cys 

50 55 60 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Gln Glu Ser Thr Arg Phe Ser 

65 70 75' 80 

Gln Leu Val Glu Glu Leu Leu Lys Ile Ile Cys Ala Phe Gln Leu Asp 
85 90 95 

Thr Gly Leu Glu Tyr Ala. Asn Ser Tyr Asn Phe Ala Lys Lys Glu Asn 
100 105 110 

Asn Ser Pro Glu His Leu Lys Asp Glu Val Ser Ile Ile Gln Ser Met 
115 120 125 

Gly Tyr Arg Asn Arg Ala Lys Arg Leu Leu Gln Ser Glu Pro Glu Asn 

130 135 140 

Pro Ser Leu Gln Glu Thr Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 

145 150 155 160 

Thr Val Arg Thr Leu Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys Thr 

165 170 175 

Ser Val Tyr Ile Glu Leu Gly Ser Asp Ser Ser Glu Asp Thr Val Asn 

180 185 190 
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Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu Leu Gln Ile Thr 
195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser Ala Lys Lys Ala 
210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn Thr Glu His His Gln 
225 230 235 240 

Pro Ser Asn Asn Asp Leu Asn Thr Thr Glu Lys Arg Ala Ala Glu Arg 
245 250 255 

His Pro Glu Lys Tyr Gln Gly Ser Ser Val Ser Asn Leu His Val Glu 
260 265 270 

\ 

Pro Cys Gly Thr Asn Thr His Ala Ser Ser Leu Gln His Glu Asn Ser 
275 280 285 

Ser Leu Leu Leu Thr Lys Asp Arg Met Asn Val Glu Lys Ala Glu Phe 
290 295 300 

Cys Asn Lys Ser Lys Gln Pro Gly Leu Ala Arg Ser Gln His Asn Arg 
305 310 315 320 

Trp Ala Gly Ser Lys Glu Thr Cys Asn Asp Arg Arg Thr Pro Ser Thr 
325 330 335 

Glu Lys Lys Val Asp Leu Asn Ala Asp Pro Leu Cys Glu Arg Lys Glu 
340 345 350 

Trp Asn Lys Gln Lys Leu Pro Cys Ser Glu Asn Pro Arg Asp Thr Glu 
355 360 365 

Asp Val Pro Trp Ile Thr Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 
370 375 380 

Trp Phe Ser Arg Ser Asp Glu Leu Leu Gly Ser Asp Asp Ser His Asp 
385 390 395 400 

Gly Glu Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 
405 410 415 

Asn Glu Val Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile Asp Leu Leu 
420 425 430 

Ala Ser Asp Pro His Glu Ala Leu Ile Cys Lys Ser Glu Arg Val His 
435 440 445 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys Ile Phe Gly Lys Thr 
450 455 460 

Tyr Arg Lys Lys Ala Ser Leu Pro Asn Leu Ser His Val Thr Glu Asn 
465 470 475 480 
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Leu Ile Ile Gly Ala Phe Val Thr Glu Pro Gln Ile Ile Gln Glu Arg 
485 490 495 

Pro Leu Thr Asn Lys Leu Lys Arg Lys Arg Arg Pro Thr Ser Gly Leu 
500 505 510 

His Pro Glu Asp Phe Ile Lys Lys Ala Asp Leu Ala Val Gln Lys Thr 
515 520 525 

Pro Glu Met Ile Asn Gln Gly Thr Asn Gln Thr Glu Gln Asn Gly Gln 
530 535 540 

Val Met Asn Ile Thr Asn Ser Gly His Glu Asn Lys Thr Lys Gly Asp 
545 550 555 560 

Ser Ile Gln Asn Glu Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 
565 570 575 

Glu Ser Ala Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 
580 585 590 

Asn Met Glu Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 
595 600 605 

Asn Arg Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 
610 615 620 

Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu Gln 
625 630 635 640 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Tyr Asn 
645 650 655 

Gln Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Met Glu Gly Lys 
660 665 670 

Glu Pro Ala .. Thr Gly Ala Lys Lys Ser Asn Lys Pro Asn Glu Gln Thr 
675 680 685 

Ser Lys Arg His Asp Ser Asp Thr Phe Pro Glu Leu Lys Leu Thr Asn 
690 695 700 

Ala Pro Gly Ser Phe Thr Lys Cys Ser Asn Thr Ser Glu Leu Lys Glu 
705 710 715 720 

Phe Val Asn Pro Ser Leu Pro Arg Glu Glu Lys Glu Glu Lys Leu 6lu 
725 730 735 

Thr Val Lys Val Ser Asn Asn Ala Glu Asp Pro Lys Asp Leu Met Leu 
740 745 750 

Ser Gly Glu Arg Val Leu Gln Thr Glu Arg Ser Val Glu Ser Ser Ser 
755 760 765 

Ile Ser Leu Val Pro Gly Thr Asp Tyr Gly Thr Gln Glu Ser Ile Ser 
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770 775 780 

Leu Leu Glu Val Ser Thr Leu Gly Lys Ala Lys Thr Glu Pro Asn Lys 
785 790 795 800 

Cys Val Ser Gln Cys Ala Ala Phe Glu Asn Pro Lys Gly Leu Ile His 
805 810 815 

Gly Cys Ser Lys Asp Asn Arg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 
820 825 830 

.Leu Gly His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 
835 840 845 

Glu Ser Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val Ser 
850 855 860 

r..;ys Arg G.ln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Ala Glu Glu 
865 870 875 880 

Glu Cys Ala Thr Phe Ser Ala His Ser Gly Ser Leu Lys Lys Gln Ser 
885 890 895 

Pro Lys Val Thr Phe Glu Cys Glu Gln Lys Glu Glu Asn Gln Gly Lys 
900 905 910 

Asn Glu Ser Asn Ile Lys Pro Val Gln Thr Val Asn Ile Thr Ala Gly 
915 920 925 

Phe Pro Val Val Gly Gln Lys Asp Lys Pro Val Asp Asn Ala Lys Cys 
930 935 940 

Ser Ile Lys Gly Gly Ser Arg Phe Cys Leu Ser Ser Gln Phe Arg Gly 
945 950 955 960 

Asn Glu Thr Gly Leu Ile Thr Pro Asn Lys His Gly Leu Leu Gln Asn 
965 970 975 

Pro Tyr Arg Ile Pro Pro Leu Phe Pro Ile Lys Ser Phe Val Lys Thr 
980 985 990 

Lys Cys Lys Lys Asn Leu Leu Glu Glu Asn Phe Glu Glu His Ser Met 
995 1000 1005 

Ser Pro Glu Arg Glu Met Gly Asn Glu Asn Ile Pro Ser Thr Val Ser 
1010 1015 1020 

Thr Ile Ser Arg Asn Asn Ile Arg Glu Asn Val Phe Lys Gly Ala Ser 
1025 1030 1035 1040 

Ser Ser Asn Ile Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly Ser 
1045 1050 1055 

Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn Ile Gln Ala Glu Leu 
1060 1065 1070 
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Gly Arg Asn Arg Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 
1075 1080 1085 

Leu Gln Pro Glu Val Tyr Lys Gln Ser Leu Pro Gly Ser Asn Cys Lys 
1090 1095 1100 

His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 
1105 1110 1115 1120 

Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 
1125 1130 1135 

Met Gly Ser Ser His Ala Ser Gln Val Cys Ser Glu Thr Pro Asp Asp 
1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile Lys Glu Asp Thr Ser Phe Ala Glu Asn 
1155 1160 1165 

Asp Ile Lys Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Arg Gly 
1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Pro Phe Thr His Thr His Leu Ala Gln 
1185 1190 1195 1200 
Gly Tyr Arg,Arg Gly Ala Lys Lys Leu Glu Ser Ser Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe Gln His Leu Leu Phe Gly 
1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 
1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 
1250 1255 1260 

Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 
1265 1270 1275 1280 

Gln Glu His His Leu Ser Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 
1285 1290 1295 

Ser Ser Gln Cys Ser Glu Leu Glu Asp Leu Thr Ala Asn Thr Asn Thr 
1300 1305 1310 

Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 
1315 1320 1325 

Glu Ser Gln Gly Val Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 
1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln Glu Glu Gln Ser 
1345 1350 1355 1360 
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Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 
1365 1370 1375 

Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 
1380 1385 1390 

Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 
1395 1400 1405 

Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Ser Gln 
1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 
1425 1430 1435 1440 

Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 
1445 1450 1455 

Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 
1460 1465 1470 

Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser Ser Thr Ser Lys Asn 
1475 1480 1485 

Lys Glu Pro.Gly Val Glu Arg Ser Ser Pro Ser Lys Cys Pro Ser Leu 
1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly Ser Leu Gln Asn Arg 
1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 
1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 
1540 1545 1550 

Leu Pro Arg Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu· Ser Gly Ile 
1555 1560 1565 

Ser Leu Phe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 
1570 1575 1580 

Pro Glu Ser Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 
1585 1590 1595 1600 

Lys Val Pro Gln Leu Lys Val Ala Glu Ser Ala Gln Gly Pro Ala Ala 
1605 1610 1615 

Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser.Val 
1620 1625 1630 

Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 
1635 1640 1645 

Arg Met Ser Met Val Val Ser Gly Leu Thr Pro Glu Glu Phe Met Leu 
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1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 
1665 1670 1675 1680 

Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 
1685 1690 1695 

Cys Glu Arg Thr Leu Lys Tyr Phe Leu Gly Ile Ala Gly Gly Lys Trp 
1700 1705 1710 

Val Val Ser Tyr Phe Trp Val Thr Gln Ser !le Lys Glu Arg Lys Met 
1715 1720 1725 

Leu Asn Glu His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 
1730 1735 1740 

Asn His Gln Gly Pro Lys Arg Ala Arg Glu Ser Gln Asp Arg Lys Ile 
1745 1150 1755 1760 

Phe Arg Gly Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 
1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 
.. 1780 1785 1790 

Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro Ile Val 
1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His Ala Ile 
1810 1815 1820 

Gly Gln Met Cys Glu Ala Pro Val Val Thr Arg Glu Trp Val Leu Asp 
1825 1830 1835 1840 

Ser Val Ala Leu Tyr Gln Cys Gln Glu Leu Asp Thr Tyr Leu Ile Pro 
1845 1850 1855 

Gln Ile Pro His Ser His Tyr 
1860 

(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 5711 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 
(A} ORGANISM: Homo sapiens 
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(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 
(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG GTTTCTCAGA TAACTGGGCC 60 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG TTCATTGGAA CAGAAAGAAA 120 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT CATTAATGCT ATGCAGAAAA 180 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC TGTCTCCACA AAGTGTGACC 240 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA GAAGAAAGGG CCTTCACAGT 300 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGAAAGTACG AGATTTAGTC 360 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA GCTTGACACA GGTTTGGAGT 420 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC TCCTGAACAT CTAAAAGATG 480 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC CAAAAGACTT CTACAGAGTG 540 

AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT CCAACTCTCT AACCTTGGAA 600 

.CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA AAAGACGTCT GTCTACATTG 660 
' 

AATTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC AACTTATTGC AGTGTGGGAG 720 

ATCAAGAATT GTTACAAATC ACCCCTCAAG GAACCAGGGA TGAAATCAGT TTGGATTCTG 780 

CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA CGGATGTAAC AAATACTGAA CATCATCAAC 840 

CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 

CAGAGAATCC .TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 

AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 1320 
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GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 

AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 

TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 

TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 

CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 

AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 

CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 

AAACGAAAGC ·TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 1920 

ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 1980 

ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 

TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 
I 

GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 

GTAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG CGATACTTTC CCAGAGCTGA 2220 

AGTTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 

TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 

AAAGATCTGT AGAGAGTAGC AGTATTTCAT TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 

GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 

TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 

TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 2880 

AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 
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ATGCCAAATG 

ACGAAACTGG 

CACCACTTTT 

AAAACTTTGA 

GTACAGTGAG 

CAAGCAATAT 

TAGGTTCCAG 

ATGCTATGCT 

TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 

ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 

TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 

GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 

CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GAAGCCAGCT 

TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 

TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 

TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 

ATGCATCTCA GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 

AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660 

TCCAGAA.AGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720 

GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 

TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

GTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 

CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 

TTTCAGATGA 

TGGATTCAAA 

ACTGCTCAGG 

AACATAACCT 

ATGGGAGCCA 

ACCTGCGAAA 

GTGAATACCC 

TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA' GAGCAAAGCA 

CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 

GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC 

GATAAAGCTC CAGCAGGAAA TGGCTGAACT AGAAGCTGTG TTAGAACAGC 

GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTCTTCT GCCCTTGAGG 

TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 

TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 

4200 

4260 

4320 

4380 

4440 

4500 

4560 
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CAGATAGTTC TACCAGTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 

GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4740 

AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 

CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 

AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 

AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGAGTCC AGCTGCTGCT CATACTACTG 4980 

ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 

CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 

AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 5160 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 5220 

TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGGGTGACCC 5280 

AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 5340 

TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 5400 

TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 5460 

AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 5520 

GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC CTGGACAGAG GACAATGGCT 5580 

TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTGTGGTGAC CCGAGAGTGG GTGTTGGACA 5640 

GTGTAGCACT CTACCAGTGC CAGGAGCTGG ACACCTACCT GATACCCCAG ATCCCCCACA 5700 

GCCACTACTG A 5711 

(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: . 
(A) LENGTH: 1863 amino.acids 
(B) TYPE: amino acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Homo sapiens 
(B) STRAIN: BRCAl 
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(viii) POSITION IN GENOME: 

(xi) 

Met 
1 

Ala 

(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: 17q21 

SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Asp Leu Ser Ala Leu Arg Val Glu Glu 
5 10 

Met Gln Lys Ile Leu Glu Cys Pro Ile 
20 25 

Val Gln Asn Val Ile Asn 
15 

Cys Leu Glu Leu Ile Lys 
30 

Glu Pro Val Ser Thr Lys Cys Asp His Ile Phe Cys Lys Phe Cys Met 
35 40 45 

Leu Lys Leu Leu Asn Gln Lys Lys Gly Pro Ser Gln Cys Pro Leu Cys 
50 55 60 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Gln Glu Ser Thr Arg Phe Ser 
65 70 75 80 

Gln Leu VaL,Glu Glu Leu Leu Lys Ile Ile Cys Ala Phe Gln Leu Asp 
85 90 95 

Thr Gly Leu Glu Tyr Ala Asn Ser Tyr Asn Phe Ala Lys Lys Glu Asn 
100 105 110 

Asn Ser Pro Glu His Leu Lys Asp Glu Val Ser Ile Ile Gln Ser Met 
115 120 125 

Gly Tyr Arg Asn Arg Ala Lys Arg Leu Leu Gln Ser Glu Pro Glu Asn 
130 135 140 

Pro Ser Leu Gln Glu Thr Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 
145 150 155 160 

Thr Val Arg Thr Leu Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys Thr 
165 170 175 

Ser Val Tyr Ile Glu Leu Gly Ser Asp Ser Ser Glu Asp Thr Val Asn 
180 185 190 

Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu Leu Gln Ile Thr 
195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser Ala Lys Lys Ala 

210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn Thr Glu His His Gln 

225 230 235 240 

GeneDX 1023, pg. 171



Pro Ser Asn Asn Asp Leu Asn Thr Thr Glu Lys Arg Ala Ala Glu Arg 
245 250 255 

.His Pro Glu Lys Tyr Gln Gly Ser Ser Val Ser Asn Leu His Val Glu 
260 265 270 

Pro Cys Gly Thr Asn Thr His Ala Ser Ser Leu Gln His Glu Asn Ser 
275 280 285 

Ser Leu Leu Leu Thr Lys Asp Arg Met Asn Val Glu Lys Ala Glu Phe 
290 295 300 

Cys Asn Lys Ser Lys Gln Pro Gly Leu Ala Arg Ser Gln His Asn Arg 
305 310 315 320 

Trp Ala Gly Ser Lys Glu Thr Cys Asn Asp Arg Arg Thr Pro Ser Thr 
325 330 335 

Glu Lys Lys Val Asp Leu Asn Ala Asp Pro Leu Cys Glu Arg Lys Glu 
340 345 350 

Trp Asn Lys Gln Lys Leu Pro Cys Ser Glu Asn Pro Arg Asp Thr Glu 

( 
355 360 365 

Asp Val Pro .Trp Ile Thr Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 
370 375 380 

Trp Phe Ser Arg Ser Asp Glu Leu Leu Gly Ser Asp Asp Ser His Asp 
385 390 395 400 

Gly Glu Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 
405 410 415 

Asn Glu Val Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile Asp Leu Leu 
420 425 430 

Ala Ser Asp Pro His Glu Ala Leu Ile Cys Lys Ser Glu Arg Val His 
435 440 445 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys Ile Phe Gly Lys Thr 
450 455 460 

Tyr Arg Lys Lys Ala Ser Leu Pro Asn Leu Ser His Val Thr Glu Asn 
465 470 475 480 ~ 

Leu Ile Ile Gly Ala Phe Val Thr Glu Pro Gln Ile Ile Gln Glu Arg 
485 490 495 

Pro Leu Thr Asn Lys Leu Lys Arg Lys Arg Arg Pro Thr Ser Gly Leu 
500 505 510 

His Pro Glu Asp Phe Ile Lys Lys Ala Asp Leu Ala Val Gln Lys Thr 
515 520 525 
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Pro Glu Met Ile Asn Gln Gly Thr Asn Gln Thr Glu Gln Asn Gly Gln 
530 535 540 

Val Met Asn Ile Thr Asn Ser Gly His Glu Asn Lys Thr Lys Gly Asp 
545 550 555 560 

Ser Ile Gln Asn Glu Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 
565 570 575 

Glu Ser Ala Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 
580 585 590 

Asn Met Glu Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 
595 600 605 

Asn Arg Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 
610 615 620 

Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu Gln 
625 630 635 640 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Tyr Asn 
645 650 655 

Gl.n Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Met Glu Gly Lys 
660 665 670 

Glu Pro Ala Thr Gly Ala.Lys Lys Ser Asn Lys· Pro Asn Glu Gln Thr 
675 680 685 

Ser Lys Arg His Asp Ser Asp Thr Phe Pro Glu Leu Lys Leu Thr Asn 
690 695 700 

Ala Pro Gly Ser Phe Thr Lys Cys Ser Asn Thr Ser Glu Leu Lys Glu 
705 710 715 720 

Phe Val Asri Pro Ser Leu Pro Arg Glu Glu Lys Glu Glu Lys Leu Glu 
725 730 735 

Thr Val Lys Val Ser Asn Asn Ala Glu Asp Pro Lys Asp Leu Met Leu 
740 745 750 

Ser Gly Glu Arg Val Leu Gln Thr Glu Arg Ser Val Glu Ser Ser Ser 
755 760 765 

Ile Ser Leu Val Pro Gly Thr Asp Tyr Gly Thr Gln Glu Ser Ile Ser 
770 775 780 

Leu ·Leu Glu Val Ser Thr Leu Gly Lys Ala Lys Thr Glu Pro Asn Lys 
785 790 795 800 

Cys Val. Ser Gln Cys Ala Ala Phe Glu Asn Pro Lys Gly Leu Ile His 
805 810 815 

Gly Cys Ser Lys Asp Asn Arg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 
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820 825 830 

Leu Gly His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 
835 840 845 

Glu .Ser Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val Ser 
850 855 860 

Lys Arg Gln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Ala Glu Glu 
865 870 875 880 

Glu Cys Ala Thr Phe Ser Ala His Ser Gly Ser Leu Lys Lys Gln Ser 
885 890 895 

Pro Lys Val Thr Phe Glu Cys Glu Gln Lys Glu Glu Asn Gln Gly Lys 
900 905 910 

Asn Glu Ser Asn Ile Lys Pro Val Gln Thr Val Asn Ile Thr Ala Gly 
915 920 925 

Phe Pro Val Val Gly Gln Lys Asp Lys Pro Val Asp Asn Ala Lys Cys 
930 935 940 

Ser Ile Lys Gly Gly Ser Arg Phe Cys Leu Ser Ser Gln Phe Arg Gly 
945 950 955 960 

Asn Glu Thr Gly'Leu Ile Thr Pro Asn Lys His Gly Leu Leu Gln Asn 
965 970 975 

Pro Tyr Arg Ile Pro Pro Leu Phe Pro Ile Lys Ser Phe Val Lys Thr 
980 985 990 

Lys Cys Lys Lys Asn Leu Leu Glu Glu Asn Phe Glu Glu His Ser Met 
995 1000 1005 

Ser Pro Glu Arg Glu Met Gly Asn Glu Asn Ile Pro Ser Thr Val Ser 
1010 1015 1020 

Thr Ile Ser Arg Asn Asn Ile Arg Glu Asn Val Phe Lys Glu Ala Ser 
1025 1030 1035 1040 

Ser Ser Asn Ile Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly Ser 
1045 1050 1055 

Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn.Ile Gln Ala Glu Leu 
1060 1065 1070 

Gly Arg Asn Arg Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 
1075 1080 1085 

Leu Gln. Pro Glu Val Tyr Lys Gln Ser Leu Pro Gly Ser Asn Cys Lys 
1090 1095 1100 

His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 
1105 1110 1115 1120 
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Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 
1125 1130 1135 

Met Gly .ser Ser His Ala Ser Gin Val Cys Ser Glu Thr Pro Asp Asp 
1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile Lys Glu Asp Thr Ser Phe Ala Glu Asn 
1155 1160 1165 

Asp Ile Lys Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Lys Gly 
1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Pro Phe Thr His Thr His Leu Ala Gln 
1185 1190 1195 1200 
Gly Tyr Arg Arg Gly Ala Lys Lys Leu Glu Ser Ser Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe Gln His Leu Leu Phe Gly 
1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 
1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 
1250 1255 1260 

Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 
1265 1270 1275 1280 

Gln Glu His His Leu Ser Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 
1285 1290 1295 

Ser Ser Gln Cys Ser Glu Leu Glu Asp Leu Thr Ala Asn Thr Asn Thr 
1300 1305 1310 

Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 
1315 1320 1325 

Glu Ser Gln Gly Val Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 
1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln Glu Glu Gln Ser 
1345 1350 1355 1360 

Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 
1365 1370 1375 

Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 
1380 1385 1390 

Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 
1395 1400 1405 
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Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Ser Gln 
1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 
1425 1430 1435 1440 

Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 
1445 1450 1455 

Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 
1460 1465 1470 

Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser.Ser Thr Ser Lys Asn 
1475 1480 1485 

Lys Glu Pro Gly Val Glu Arg Ser Ser Pro Ser Lys Cys Pro Ser Leu 
1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly Ser Leu Gln Asn Arg 
1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 
1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 
1540 1545 1550 . 

Leu Pro Arg Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu Ser Gly Ile 
1555 1560 1565 

Ser Leu Phe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 
1570 1575 1580 

Pro Glu Ser Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 
1585 1590 1595 1600 

Lys Val Prci Gln Leu Lys Val Ala Glu Ser Ala Gln Ser Pro Ala Ala 
1605 1610 1615 

Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser Val 
1620 1625 1630 

Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 
1635 1640 1645 

Arg Met Ser Met Val Val Ser Gly Leu Thr Pro Glu Glu Phe Met Leu 
1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 
1665 1670 1675 1680 

Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 
1685 1690 1695 

Cys Glu Arg Thr Leu Lys Tyr Phe Leu Gly Ile Ala Gly Gly Lys Trp 
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1700 1705 1710 

Val Val Ser Tyr Phe Trp Val Thr Gln Ser Ile Lys Glu Arg Lys Met 
1715 1720 1725 

Leu Asn Glu His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 
1730 1735 1740 

Asn His Gln Gly Pro Lys Arg Ala Arg Glu Ser Gln Asp Arg Lys Ile 
1745 1750 1755 1760 

Phe Arg Gly Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 
1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 
1780 1785 1790 

Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro Ile Val 
1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His Ala Ile 
1810 1815 1820 

Gly Gln Met Cys Glu Ala Pro Val Val Thr Arg Glu Trp Val Leu Asp 
1825 1830 1835 1840 

Ser Val Ala Leu Tyr Gln Cys Gln Glu Leu Asp Thr Tyr Leu Ile Pro 
1845 1850 1855 

Gln Ile Pro His Ser His Tyr 
1860 

(2) INFORMATION FOR SEQ ID N0:5: 

( i) SEQUENCE CHARACTERISTICS.: 
(A) LENGTH: 5711 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Homo sapiens 
(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 
(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: i7q21 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG GTTTCTCAGA TAACTGGGCC 60 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG TTCATTGGAA CAGAAAGAAA 120 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT CATTAATGCT ATGCAGAAAA 180 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC TGTCTCCACA AAGTGTGACC 240 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA GAAGAAAGGG CCTTCACAGT 300 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGAAAGTACG AGATTTAGTC 360 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA GCTTGACACA GGTTTGGAGT 420 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC TCCTGAACAT CTAAAAGATG 480 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC CAAAAGACTT CTACAGAGTG 540 

0 
AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT CCAACTCTCT AACCTTGGAA 600 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA AAAGACGTCT GTCTACATTG 660 

AATTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC AACTTATTGC AGTGTGGGAG 720 

ATCAAGAATT GTTACAAATC ACCCCTCAAG GAACCAGGGA TGAAATCAGT TTGGATTCTG 780 

CAAAAAAGGC TGCTTGTGAA TTTTCTGAGA CGGATGTAAC AAATACTGAA CATCATCAAC 840 

CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 

GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 

ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 

CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 

AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 1320 

GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 

AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 

TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 

TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 

~/1 pi6,6 
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TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 1620 

AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 

CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 

AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 

CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 

AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 1920 

ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 1980 

ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 

TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 

GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 

GTAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG TGATACTTTC CCAGAGCTGA 2220 

AGTTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 

TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 

CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 

AAAGATCTGT AGAGAGTAGC AGTATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 

GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 

ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 

GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 

TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 

AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 

TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 2880 

AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 

ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 3000 

ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 3060 

CACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 3120 

AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 3180 
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GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GGAGCCAGCT 3240 

CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 3300 

TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 3360 

ATGCTATGCT TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 3420 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 

ATGCATCTCA GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 

AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660 

TCCAGAGAGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720' 

GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 

TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 

AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

GTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 

CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 

TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 

TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 4260 

ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC 4320 

AACATAACCT GATAAAGCTC CAGCAGGAAA TGGCTGAACT AGAAGCTGTG TTAGAACAGC 4380 

ATGGGAGCCA GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTCTTCT GCCCTTGAGG 4440 

ACCTGCGAAA TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 4500 

GTGAATACCC TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 4560 

CAGATAGTTC TACCAGTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 

GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 

ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4, 

AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 

(~,! y{6f < 
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CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 

AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 

AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGGGTCC AGCTGCTGCT CATACTACTG 4980 

ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 

CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 

AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 

CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 

TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGGGTGACCC 

AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 

TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 

TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 

AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 

GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC 

TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTG'I'GGTGAC 

GTGTAGCACT CTACCAGTGC CAGGAGCTGG ACACCTACCT 

GCCACTACTG A 

(2) INFORMATION FOR SEQ ID N0:6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1863 amino acids 
(B) TYPE: amino acid 
(C) 

0

STRANDEDNESS: not relevant 
(D) TOPOLOGY: not relevant 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: Homo sapiens 
(B) STRAIN: BRCAl 

(viii) POSITION IN GENOME: 
(A) CHROMOSOME/SEGMENT: 17 
(B) MAP POSITION: 17q21 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

CTGGACAGAG GACAATGGCT 

CCGAGAGTGG GTGTTGGACA 

GATACCCCAG ATCCCCCACA 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5711 
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Met Asp Leu Ser Ala Leu Arg Val Glu Glu Val Gln Asn Val Ile Asn 
1 5 10 15 

Ala Met Gln Lys Ile Leu Glu Cys Pro Ile Cys Leu Glu Leu Ile Lys 
20 25 30 

Glu Pro Val Ser Thr Lys Cys Asp His Ile Phe Cys Lys Phe Cys Met 
35 40 45 

Leu Lys Leu Leu Asn.Gln Lys Lys Gly Pro Ser Gln Cys Pro Leu Cys 
50 55 60 

Lys Asn Asp Ile Thr Lys Arg Ser Leu Gln Glu Ser Thr Arg Phe Ser 
65 70 75 80 

Gln Leu Val Glu Glu Leu Leu Lys Ile Ile Cys Ala Phe Gln Leu Asp 
85 90 95 

Thr Gly Leu Glu Tyr Ala Asn Ser Tyr Asn Phe Ala Lys Lys Glu Asn 

~ 
100 105 110 

Asn Ser Pro Glu His Leu Lys Asp Glu Val Ser Ile Ile Gln Ser Met 
115 120 125 

Gly Tyr Arg Asn Arg Ala Lys Arg Leu Leu Gln Ser Glu Pro Glu Asn 
130 135 140 

Pro Ser Leu Gln Glu Thr Ser Leu Ser Val Gln Leu Ser Asn Leu Gly 
145 150 155 160 

Thr Val Arg Thr Leu Arg Thr Lys Gln Arg Ile Gln Pro Gln Lys Thr 
165 170 175 

·Ser Val Tyr Ile Glu Leu Gly Ser Asp Ser Ser Glu· Asp Thr Val Asn 
180 185 190 

Lys Ala Thr Tyr Cys Ser Val Gly Asp Gln Glu Leu Leu Gln Ile Thr 
195 200 205 

Pro Gln Gly Thr Arg Asp Glu Ile Ser Leu Asp Ser Ala Lys Lys Ala 
210 215 220 

Ala Cys Glu Phe Ser Glu Thr Asp Val Thr Asn Thr Glu His His Gln 
225 230 235 240 

Pro Ser Asn Asn Asp Leu Asn Thr Thr Glu Lys Arg Ala Ala Glu Arg 
245 250 255 

His Pro Glu Lys Tyr Gln Gly Ser Ser Val Ser Asn Leu His Val Glu 
260 265 270 

Pro Cys Gly Thr Asn Thr His Ala Ser Ser Leu Gln His Glu Asn Ser 
275 280 285 
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Ser Leu Leu Leu Thr Lys Asp Arg Met Asn Val Glu Lys Ala Glu Phe 
290 295 300 

Cys Asn Lys Ser Lys Gln Pro Gly Leu Ala Arg Ser Gln His Asn Arg 
305 310 315 320 

Trp Ala Gly Ser Lys Glu Thr Cys Asn Asp Arg Arg Thr Pro Ser Thr 
325 330 335 

Glu Lys Lys Val Asp Leu Asn Ala Asp Pro Leu Cys Glu Arg Lys Glu 
340 345 350 

Trp Asn Lys Gln Lys Leu Pro Cys Ser Glu Asn Pro Arg Asp Thr Glu 
355 360 365 

Asp· Val Pro Trp Ile Thr Leu Asn Ser Ser Ile Gln Lys Val Asn Glu 
370 375 380 

Trp Phe Ser Arg Ser Asp Glu Leu Leu Gly Ser Asp Asp Ser His Asp 
385 390 395 400 

·\ Gly Glu Ser Glu Ser Asn Ala Lys Val Ala Asp Val Leu Asp Val Leu 
405 410 415 

~ Asn Glu Val .Asp Glu Tyr Ser Gly Ser Ser Glu Lys Ile Asp Leu Leu 
420 425 430 

Ala Ser ·Asp Pro His Glu Ala Leu Ile Cys Lys Ser Glu Arg Val His 
435 440 445 

Ser Lys Ser Val Glu Ser Asn Ile Glu Asp Lys Ile Phe Gly Lys Thr 
450 455 460 

Tyr Arg Lys Lys Ala Ser Leu Pro Asn Leu Ser His Val Thr Glu Asn 
465 470 475 480 

Leu Ile Ile Gly Ala Phe Val Thr Glu Pro Gln Ile Ile Gln Glu Arg 
485 490 495 

Pro Leu Thr Asn Lys Leu Lys Arg Lys Arg Arg Pro Thr Ser Gly Leu 
500 505 510 

His Pro Glu Asp Phe Ile Lys Lys Ala Asp Leu Ala Val Gln Lys Thr 
515 520 525 

Pro Glu Met Ile Asn Gln Gly Thr Asn Gln Thr Glu Gln Asn Gly Gln 
530 535 540 

Val Met Asn Ile Thr Asn Ser Gly His Glu Asn Lys Thr Lys Gly Asp 
545 550 555 560 

Ser Ile Gln Asn Glu Lys Asn Pro Asn Pro Ile Glu Ser Leu Glu Lys 
565 570 575 
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Glu Ser Ala Phe Lys Thr Lys Ala Glu Pro Ile Ser Ser Ser Ile Ser 
580 585 590 

Asn Met Glu Leu Glu Leu Asn Ile His Asn Ser Lys Ala Pro Lys Lys 
595 600 605 

Asn Arg Leu Arg Arg Lys Ser Ser Thr Arg His Ile His Ala Leu Glu 
610 615 620 

Leu Val Val Ser Arg Asn Leu Ser Pro Pro Asn Cys Thr Glu Leu Gln 
625 630 635 640 

Ile Asp Ser Cys Ser Ser Ser Glu Glu Ile Lys Lys Lys Lys Tyr Asn 
645 650 655 

Gln Met Pro Val Arg His Ser Arg Asn Leu Gln Leu Met Glu Gly Lys 
660 665 670 

Glu Pro Ala Thr Gly Ala Lys Lys Ser Asn Lys Pro Asn Glu Gln Thr 
675 680 685 

Ser Lys Arg His Asp Ser Asp Thr Phe Pro Glu Leu Lys Leu Thr Asn 
690 695 700 

Ala Pro Gly Ser Phe Thr Lys Cys Ser Asn Thr Ser Glu Leu Lys Glu 
705 710 715 720 

Phe Val Asn Pro Ser Leu Pro Arg Glu Glu Lys Glu Glu Lys Leu Glu 
725 730 735 

Thr Val Lys Val Ser Asn Asn Ala Glu Asp Pro Lys Asp Leu Met Leu 
740 745 750 

Ser Gly Glu Arg Val Leu Gln Thr Glu Arg Ser Val Glu Ser Ser Ser 
755 760 765 

Ile Ser Leu .. Val Pro Gly Thr Asp Tyr Gly Thr Gln Glu Ser Ile Ser 
770 775 780 

Leu Leu Glu Val Ser Thr Leu Gly Lys Ala Lys Thr Glu ProAsn Lys 
785 790 795 800 

Cys Val Ser Gln Cys Ala Ala Phe Glu Asn Pro Lys Gly Leu Ile His 
805 810 815 

Gly Cys Ser Lys Asp Asn Arg Asn Asp Thr Glu Gly Phe Lys Tyr Pro 
820 825 830 

Leu Gly His Glu Val Asn His Ser Arg Glu Thr Ser Ile Glu Met Glu 
835 840 845 

Glu Ser Glu Leu Asp Ala Gln Tyr Leu Gln Asn Thr Phe Lys Val Ser 
850 855 860 

Lys Arg Gln Ser Phe Ala Leu Phe Ser Asn Pro Gly Asn Ala Glu Glu 
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865 870 875 880 

Glu Cys Ala Thr Phe Ser Ala His Ser Gly Ser Leu Lys Lys Gln Ser 
885 890 895 

Pro Lys Val Thr Phe Glu Cys Glu Gln Lys Glu Glu Asn Gln Gly Lys 
900 905 910 

Asn Glu Ser Asn Ile Lys Pro Val Gln Thr Val Asn Ile Thr Ala Gly 
915 920 925 

Phe Pro Val Val Gly Gln Lys Asp Lys Pro Val Asp Asn Ala Lys Cys 
930 935 940 

Ser Ile Lys Gly Gly Ser Arg Phe Cys Leu Ser Ser Gln Phe Arg Gly 
945 950 955 960 

Asn Glu Thr Gly Leu Ile Thr Pro Asn Lys His Gly Leu Leu Gln Asn 
965 970 975 

Pro Tyr Arg Ile Pro Pro Leu Phe Pro Ile Lys Ser Phe Val Lys Thr 
980 985 990 

Lys Cys Lys Lys Asn Leu Leu Glu Glu Asn Phe Glu Glu His Ser Met 
995 1000 1005 

Ser Pro Glu Arg Glu Met Gly Asn Glu Asn Ile Pro Ser Thr Val Ser 
1010 1015 1020 

Thr Ile Ser Arg ASn Asn Ile Arg Glu Asn Val Phe Lys Gly Ala Ser 
1025 1030 1035 1040 

Ser Ser Asn Ile Asn Glu Val Gly Ser Ser Thr Asn Glu Val Gly·Ser 
1045 1050 1055 

Ser Ile Asn Glu Ile Gly Ser Ser Asp Glu Asn Ile Gln Ala Glu Leu 
1060 1065 1070 

Gly Arg Asn Arg Gly Pro Lys Leu Asn Ala Met Leu Arg Leu Gly Val 
1075 1080 1085 

Leu Gln Pro Glu Val Tyr Lys Gln Ser Leu Pro Gly Ser Asn Cys Lys 
1090 1095 1100 

His Pro Glu Ile Lys Lys Gln Glu Tyr Glu Glu Val Val Gln Thr Val 
1105 1110 1115 1120 

Asn Thr Asp Phe Ser Pro Tyr Leu Ile Ser Asp Asn Leu Glu Gln Pro 
1125 1130 1135 

Met Gly Ser Ser His Ala Ser Gln Val Cys Ser Glu Thr Pro Asp Asp 
1140 1145 1150 

Leu Leu Asp Asp Gly Glu Ile Lys Glu Asp Thr Ser Phe Ala Glu Asn 
1155 1160 1165 

Jif 73 
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Asp Ile Lys Glu Ser Ser Ala Val Phe Ser Lys Ser Val Gln Arg Gly 
1170 1175 1180 

Glu Leu Ser Arg Ser Pro Ser Pro Phe Thr His Thr His Leu Ala Gln 
1185 1190 1195 1200 
Gly Tyr Arg Arg Gly Ala Lys Lys Leu Glu Ser Ser Glu Glu Asn Leu 

1205 1210 1215 

Ser Ser Glu Asp Glu Glu Leu Pro Cys Phe Gln His Leu Leu Phe Gly 
1220 1225 1230 

Lys Val Asn Asn Ile Pro Ser Gln Ser Thr Arg His Ser Thr Val Ala 
1235 1240 1245 

Thr Glu Cys Leu Ser Lys Asn Thr Glu Glu Asn Leu Leu Ser Leu Lys 
1250 1255 1260 

Asn Ser Leu Asn Asp Cys Ser Asn Gln Val Ile Leu Ala Lys Ala Ser 
1265 1270 1275 1280 

Gln Glu His His Leu Ser Glu Glu Thr Lys Cys Ser Ala Ser Leu Phe 
1285 1290 1295 

Ser Ser Gln Cys Ser Glu Leu Glu Asp Leu Thr Ala·Asn Thr Asn Thr 
1300 1305 1310 

Gln Asp Pro Phe Leu Ile Gly Ser Ser Lys Gln Met Arg His Gln Ser 
1315 1~20 1325 

Glu Ser Gln Gly Val· Gly Leu Ser Asp Lys Glu Leu Val Ser Asp Asp 
1330 1335 1340 

Glu Glu Arg Gly Thr Gly Leu Glu Glu Asn Asn Gln· Glu Glu Gln Ser 
1345 1350 1355 1360 

Met Asp Ser Asn Leu Gly Glu Ala Ala Ser Gly Cys Glu Ser Glu Thr 
1365 1370 1375 

Ser Val Ser Glu Asp Cys Ser Gly Leu Ser Ser Gln Ser Asp Ile Leu 
1380 1385 1390 

Thr Thr Gln Gln Arg Asp Thr Met Gln His Asn Leu Ile Lys Leu Gln 
1395 i-400 1405 

Gln Glu Met Ala Glu Leu Glu Ala Val Leu Glu Gln His Gly Ser Gln 
1410 1415 1420 

Pro Ser Asn Ser Tyr Pro Ser Ile Ile Ser Asp Ser Ser Ala Leu Glu 
1425 1430 1435 1440 

Asp Leu Arg Asn Pro Glu Gln Ser Thr Ser Glu Lys Ala Val Leu Thr 

( ... . ·~---;­

(/:'1 

1445 1450 1455 
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Ser Gln Lys Ser Ser Glu Tyr Pro Ile Ser Gln Asn Pro Glu Gly Leu 
1460 1465 1470 

Ser Ala Asp Lys Phe Glu Val Ser Ala Asp Ser Ser Thr Ser Lys Asn 
1475 1480 1485 

Lys Glu Pro Gly Val Glu Arg Ser Ser Pro Ser Lys Cys Pro Ser Leu 
1490 1495 1500 

Asp Asp Arg Trp Tyr Met His Ser Cys Ser Gly. Ser Leu Gln Asn Arg 
1505 1510 1515 1520 

Asn Tyr Pro Ser Gln Glu Glu Leu Ile Lys Val Val Asp Val Glu Glu 
1525 1530 1535 

Gln Gln Leu Glu Glu Ser Gly Pro His Asp Leu Thr Glu Thr Ser Tyr 
1540 1545 1550 

Leu Pro Arg Gln Asp Leu Glu Gly Thr Pro Tyr Leu Glu Ser Gly Ile 
1555 1560 1565 

Ser Leu Phe Ser Asp Asp Pro Glu Ser Asp Pro Ser Glu Asp Arg Ala 
1570 1575 1580 

Pro Glu Ser Ala Arg Val Gly Asn Ile Pro Ser Ser Thr Ser Ala Leu 
1585 1590 1595 1600 

Lys Val Pro Gln Leu Lys Val Ala Glu Ser Ala Gln Gly Pro Ala Ala 
1605 1610 1615 

Ala His Thr Thr Asp Thr Ala Gly Tyr Asn Ala Met Glu Glu Ser Val 
1620 1625 1630 

Ser Arg Glu Lys Pro Glu Leu Thr Ala Ser Thr Glu Arg Val Asn Lys 
1635 1640 1645 

Arg Met Ser Met Val.Val Ser Gly Leu Thr Pro Glu Glu Phe Met Leu 
1650 1655 1660 

Val Tyr Lys Phe Ala Arg Lys His His Ile Thr Leu Thr Asn Leu Ile 
1665 1670 1675 1680 

Thr Glu Glu Thr Thr His Val Val Met Lys Thr Asp Ala Glu Phe Val 
1685 1690 1695 

Cys Glu Arg Thr Leu Lys Tyr Phe Leu Gly Ile Ala Gly Gly Lys Trp 
1700 1705 1710 

Val Val Ser Tyr Phe Trp Val Thr Gln Ser Ile Lys Glu Arg Lys Met 
1715 1720 1725 

Leu Asn Glu His Asp Phe Glu Val Arg Gly Asp Val Val Asn Gly Arg 
1730 1735 1740 
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Asn His Gln Gly Pro Lys Arg Ala Arg Glu Ser Gln Asp Arg Lys Ile 
1745 1750. 1755 1760 

Phe Arg Gly Leu Glu Ile Cys Cys Tyr Gly Pro Phe Thr Asn Met Pro 
1765 1770 1775 

Thr Asp Gln Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val 
1780 1785 1790 

Lys Glu Leu Ser Ser Phe Thr Leu Gly Thr Gly Val His Pro Ile Val 
1795 1800 1805 

Val Val Gln Pro Asp Ala Trp Thr Glu Asp Asn Gly Phe His Ala Ile 
1810 1815 1820 

Gly Gln Met Cys Glu Ala Pro Val Val Thr Arg Glu Trp Val Leu Asp 
1825 1830 1835 1840 

Ser Val Ala Leu Tyr Gln Cys Gln Glu Leu Asp Thr Tyr Leu Ile Pro 
1845 1850 1855 

Gln Ile Pro His Ser His Tyr 
1860 

(2) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 
(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic)" 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 2F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

GAAGTTGTCA TTTTATAAAC CTTT 

(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 2R primer 

24 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 

TGTCTTTTCT TCCCTAGTAT GT 

(2) INFORMATION FOR SEQ ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(Vi) ORIGINAL SOURCE: 
(B) STRAIN: 3F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

TCCTGACACA GCAGACATTT A 

(2) INFORMATION FOR SEQ ID NO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 3R primer 

(xi) ·SEQUENCE DESCRIPTION: SEQ ID NO:lO: 

TTGGATTTTC GTTCTCACTT A 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

22 

21 

21 
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(vi) ORIGINAL SOURCE: 
(B) STRAIN: 5F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:ll: 

CTCTTAAGGG CAGTTGTGAG 

(2) INFORMATION FOR SEQ ID NO:l2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 5R-Ml3* primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12: 

TTCCTACTGT GGTTGCTTCC 

(2) INFORMATION FOR SEQ ID NO:l3: 

(i).SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 6/7F primer 

(xi) SEQUENCE.DESCRIPTION: SEQ ID NO:l3: 

CTTATTTTAG TGTCCTTAAA AGG 

11 

(2) INFORMATION FOR SEQ ID NO:l4: 

(i) SEQUENCE CHARACTERISTICS: 
(A} LENGTH: 22 base pairs 

20 

20 

23 
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(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) : MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 6R 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l4: 

TTTCATGGAC AGCACTTGAG TG 

(2) INFORMATION FOR SEQ ID NO:l5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 7F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

CACAACAAAG AGCATACATA GGG 

(2) INFORMATION FOR SEQ ID NO:l6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) UENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 6/7R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6: 

TCGGGTTCAC TCTGTAGAAG 

(2) INFORMATION FOR SEQ ID NO:l7: 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 8Fl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 

TTCTCTTCAG GAGGAAAAGC A 

(2) INFORMATION FOR SEQ ID NO:l8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 8Rl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

GCTGCCTACC ACAAATACAA A 

(2) INFORMATION FOR SEQ ID NO:l9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 9F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l9: 
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CCACAGTAGA TGCTCAGTAA ATA 

(2) INFORMATION FOR SEQ ID N0:20: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE:. 
(B) STRAIN:'9R primer 

(xi) SEQUENCE DESCRIPTION: . SEQ ID NO: 2 0 : 

TAGGAAAATA CCAGCTTCAT AGA 

(2) INFORMATION FOR SEQ ID N0:21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: lOF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

TGGTCAGCTT TCTGTAATCG 

(2) INFORMATION FOR SEQ ID N0:22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
{B) STRAIN: lOR primer 

23 

23 

20 

GeneDX 1023, pg. 193



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:22: 

GTATCTACCC ACTCTCTTCT TCAG 

(2) INFORMATION FOR SEQ ID N0:23: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 19 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llAF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23: 

CCACCTCCAA GGTGTATCA 

(2) INFORMATION FOR SEQ ID N0:24: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llAR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:24: 

TGTTATGTTG GCTCCTTGCT 

(2) INFORMATION FOR SEQ ID N0:25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(vi) ORIGINAL SOURCE: 
(B) STRAIN: llBFl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:25: 

CACTAAAGAC AGAATGAATC TA 

(2) INFORMATION FOR SEQ ID N0:26: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llBRl primer 

(xi) SEQUENCE DESCRIPT.ION: SEQ ID NO: 2 6 : 

GAAGAACCAG AATATTCATC TA 

(2) INFORMATION FOR SEQ ID N0:27: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llCFl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:27: 

TGATGGGGAG TCTGAATCAA 

(2) INFORMATION FOR SEQ ID N0:28: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

22 

22 

20 

GeneDX 1023, pg. 195



(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: , 
(B) STRAIN: llCRl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:28: 

TCTGCTTTCT TGATAAAATC CT 

(2) INFORMATION FOR SEQ ID N0:29: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) ·MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llDFl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:29: 

AGCGTCCCCT CACAAATAAA 

(2) INFORMATION FOR SEQ ID N0:30: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 

' ( D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llDRl primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:30: 

TCAAGCGCAT GAATATGCCT 

(2) INFORMATION FOR SEQ ID N0:31: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llEF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:31: 

GTATAAGCAA TATGGAACTC GA 

(2) INFORMATION FOR SEQ ID N0:32: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llER primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:32: 

TTAAGTTCACT GGTATTTGAA CA 

(2) INFORMATION FOR SEQ lD N0:33: 
(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llFF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:33: 

GACAGCGATA CTTTCCCAGA 

(2) INFORMATION FOR SEQ ID N0:34: 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llFR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:34: 

TGGAACAACC ATGAATTAGT C 

(2) INFORMATION FOR SEQ ID N0:35: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llGF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:35: 

GGAAGTTAGC ACTCTAGGGA 

(2) INFORMATION FOR SEQ ID N0:36: 
(i) SEQUENCE CHARACTERISTICS: 

(A). LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llGR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:36: 

GCAGTGATAT TAACTGTCTG TA 
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(2) INFORMATION FOR SEQ ID N0:37: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llHF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:37: 

TGGGTCCTTA AAGAAACAAA GT 

(2) INFORMATION FOR SEQ ID N0:38: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llHR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:38: 

TCAGGTGACA TTGAATCTTC C 

(2) INFORMATION FOR SEQ ID N0:39: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llIF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:39: 
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CCACTTTTTC CCATCAAGTC A 

( 2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SQVRCE: 
(B) STRAIN: llIR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:40: 

TCAGGATGCT TACAATTACT TC 

(2) INFORMATION FOR SEQ ID N0:41: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llJF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:41: 

CAAAATTGAA TGCTATGCTT AGA 

(2) INFORMATION FOR SEQ ID N0:42: 
_ (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llJR primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42 : 

TCGGTAACCC TGAGCCAAAT 

(2) INFORMATION FOR SEQ ID N0:43: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY:·linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llKF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:43: 

GCAAAAGCGT CCAGAAAGGA 

(2) INFORMATION fOR SEQ ID N0:44: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llKR-1 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:44: 

TATTTGCAGT CAAGTCTTCC AA 

(2) INFORMATION FOR SEQ ID N0:45: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llLF-1 primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:45: 

GTAATATTGG CAAAGGCATC T 

(2) INFORMATION FOR SEQ ID N0:46: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: llLR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:46: 

TAAAATGTGC TCCCCAAAAG CA 

(2) INFORMATION FOR SEQ ID N0:47: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE.: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 12F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:47: 

GTCCTGCCAA TGAGAAGAAA 

(2) INFORMATION FOR SEQ ID N0:48: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

21 

22 ' 

20 

GeneDX 1023, pg. 202



(vi) ORIGINAL SOURCE: 
(B) STRAIN: 12R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:48: 

TGTCAGCAAA CCTAAGAATG T 

(2) INFORMATION FOR SEQ ID N0:49: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21,base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 13F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:49: 

AATGGAAAGC TTCTCAAAGT A 

(2) INFORMATION FOR SEQ ID N0:50: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 13R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:50: 

ATGTTGGAGC TAGGTCCTTA C 

(2) INFORMATION FOR SEQ ID N0:51: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 14F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:51: 

CTAACCTGAA TTATCACTAT CA 

(2) INFORMATION FOR SEQ ID N0:52: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(B) STRAIN: 14R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:52: 

GTGTATAAAT GCCTGTATGC A 

(2) INFORMATION FOR SEQ ID N0:53: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 19 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 15F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:53: 

TGGCTGCCCA GGAAGTATG 

(2) INFORMATION FOR SEQ ID N0:54: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 15R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:54: 

AACCAGAATA TCTTTATGTA GGA 

(2) INFORMATION FOR SEQ ID N0:55: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 16F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:55: 

AATTCTTAAC AGAGACCAGA AC 

(2) INFORMATION FOR SEQ ID N0:56: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 16R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:56: 

AAAACTCTTT CCAGAATGTT GT 

(2) INFORMATION FOR SEQ ID N0:57: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
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(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 17F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:57: 

GTGTAGAACG TGCAGGATTG 

(2) INFORMATION FOR SEQ ID N0:58: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 18 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 17R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:58: 

TCGCCTCATG TGGTTTTA 

( 2) INFORMATION FOR SEQ ID NO: 5 9 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 18F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:59: 

GGCTCTTTAG CTTCTTAGGA C 
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(2) INFORMATION FOR SEQ ID N0:60: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 18R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:60: 

GAGACCATTT TCCCAGCATC 

(2) INFORMATION FOR SEQ ID N0:61: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 19F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:61: 

CTGTCATTCT TCCTGTGCTC 

(2) INFORMATION FOR SEQ ID N0:62: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 19R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:62: 
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CATTGTTAAG GAAAGTGGTG C 

(2) INFORMATION FOR SEQ ID N0:63: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 20F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:63: 

ATATGACGTG TCTGCTCCAC 

(2) INFORMATION FOR SEQ ID N0:64: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYP,E: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
""' 
(vi) ORIGINAL SOURCE: 

(B) STRAIN: 20R primer 

(xi) SEQUENCE DESCRIP.TION: SEQ ID N0:64: 

GGGAATCCAA ATTACACAGC 

(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 21F primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:65: 

AAGCTCTTCC TTTTTGAAAG TC 

(2) INFORMATION FOR SEQ ID N0:66: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 21R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:66: 

GTAGAGAAAT AGAATAGCCT CT 

(2) INFORMATION FOR SEQ ID N0:67: 

(i) SEQUENC~ CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
. (B) STRAIN: 22F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:67: 

TCCCATTGAG AGGTCTTGCT 

(2) INFORMATION FOR SEQ ID N0:68: 

(i) SEQUENCE CHARACTERISTICS: . 
(A) LENGTH: 20 base pairs 
(Bl TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 22R primer 

22 

22 

20 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:68: 

GAGAAGACTT CTGAGGCTAC 

(2) INFORMATION FOR SEQ ID N0:69: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 23F-1 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:69: 

TGAAGTGACA GTTCCAGTAG T 

(2) INFORMATION FOR SEQ ID N0:70: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 23R-l primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:70: 

CATTTTAGCC ATTCATTCAA CAA 

(2) INFORMATION FOR SEQ ID N0:71: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(Bl TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

20 

21 

23 
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•, . ' 

(B) STRAIN: 24F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:71: 

ATGAATTGAC ACTAATCTCT GC 

(2) INFORMATION FOR SEQ ID N0:72: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: not relevant 

"(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
(B) STRAIN: 24R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:72: 

GTAGCCAGGA CAGTAGAAGG A 

.. ,,_. 

·'22 

. -

21 
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PAGE: 1 

1806 

: : .. ·, .'... . . ............ · ·'"····· tING DATE: 09/24/97 
·,:PATE.Nm'~AP'flLJ~~JJI©N ·us/08/798,691A TIME: 13:24:34 

:.: ~f ""~!~~~il~c> INPUT SET: 520528.raw 
./:(,;~} . 

'.( :±@~ Raw .Listing contains the General 
· .. t·::i\ ·ffijotinati6n Section and up to the first 5 pages. 

1 
2 
3 (1) 
4 

SEQUENCE LISTING 

General Information: 

5 (i) APPLICANT: Murphy, Patricia D. 
6 Allen, Antonette C. 
7 Alvares, Christopher P. 
8 cri tz, Brenda s. 
9 Olson, Sheri J. 

10 Schel ter, Denise B. 
11 Zeng, Bih 
12 
13 
14 (ii) TITLE OF INVENTION: Coding Sequences of the Human 
15 BRCAl Gene 
16 
17 (iii) NUMBER OF SEQUENCES: 72 
18 
19 ( iv) CORRESPONDENCE ADDRESS: 
20 (A) ADDRESSEE: ONCORMED 
21 (B) STREET: 200 Perry Parkway 
22 (C) CITY: Gaithersberg 
23 (D) STATE: MD 
24 (E) COUNTRY: USA 
25 (F) ZIP: 20877 
26 
27 (v) COMPUTER READABLE FORM: 
28 (A) MEDIUM TYPE: Floppy disk 
29 (B) COMPUTER: IBM PC compatible 
30. (C) OPERATING SYSTEM: PC-DOS/MS-DOS 
31 (D) SOFTWARE: Patentin Release #1.0, Version #1.30 
32 
33 (vi) CURRENT APPLICATION DATA: 
34 (A) APPLICATION NUMBER: 08/798,691 
35 (B) FILING DATE: 12-Feb-97 
36 (C) CLASSIFICATION: 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Thomas Gallegos 
(.B) REGISTRATION NUMBER: 32, 692 
(C) REFERENCE/DOCKET NUMBER: PA-0054CIP 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 301-527-2051 
(B) TELEFAX: 301-208-6997 

• 

... 

:, f 

- ' - ' 
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PAGE: 2 RAW SEQUENCE LISTlNG5"'·;, ·:;:~ >/:.,:,· 
PATENT APPLICATION USIQS,/79,l:J;'6:9JA. ..... ·. ·.· :;, TIME: 13:24:36 

47 
48 
49 (2) INFORMATION FOR SEQ ID NO:l: 
50 
51 (i) •SEQUENCE CHARACTERISTICS: 
52 (A) LENGTH: 5711 base pairs 
53 (B) TYPE: nucleic acid 
54 (C) STRANDEDNESS: Not Relevant 
55 (D) TOPOLOGY: linear 
56 
57 (ii) MOLECULE TYPE: cDNA 
58 
59 (vi) ORIGINAL SOURCE: 
60 (A) ORGANISM: Homo sapiens 
61 (B ) STRAIN: BRCAl 
62 
63 (viii) POSITION I°N GENOME: 
64 (A) CHROMOSOME/SEGMENT: 17 
65 (B) MAP POSITION: 17q21 
66 
67 

~:·: .·::'.,,,, ..... ,.. : .... .'"·:·,:~·.·:;·~;\:_<; ':-,'.~.:.:,.:·:.t:··::;~:·,:;:·.···· .. 

· ·· '··: : · • . :c<0~·:1\:'\i'N~llff~l!:t: s2os2s.raw 
i'. ' <. ··~;~t:t.~~:;/· ·{·'':: ~i'.~~; ~'J~\\~~'.~~~:·~·:~f:;~~-~:~~-~f~~!~~·: > . 

.·. 68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91. 
92 
93 
94 
95 
96 
97 
98 
99 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCT:ACA 

AACTTGTTGA AGAGCTATTG AAAATCATTT GTGCTTTTCA 

ATGCAAACAG CTATAATTTT GCAAAAAAGG AAAATAACTC 

AAGTTTCTAT CATCCAAAGT ATGGGCTACA GAAACCGTGC 

AACCCGAAAA TCCTTCCTTG CAGGAAACCA GTCTCAGTGT 

CTGTGAGAAC TCTGAGGACA AAGCAGCGGA TACAACCTCA 
... 

AATTGGGATC TGATTCTTCT GAAGATACCG TTAATAAGGC 

• ATCAAGAA'I'.T GTTACAAATC ACCCCTCAAG GAACCAGGGA 

'II 
CAAAAAAGgc TGCTTGTGAA TTTTCTGAGA CGGATGTAAC 

.... 
'' 1 ~ , . . : 

:- r 
• ..: ·? . 
~; 

GTTTCTCAGA TAACTGGGCC 60 

TTCATTGGAA CAGAAAGAAA 120 

CATTAATGCT ATGCAGAAAA 180 

TGTCTCCACA AAGTGTGACC 240 

GAAGAAAGGG CCTTCACAGT 300 

AGAAAGTACG AGATTTAGTC 360 

GCTTGACACA GGTTTGGAGT 420 

TCCTGAACAT CTAAAAGATG 480 

CAAAAGACTT CTACAGAGTG 540 

CCAACTCTCT AACCTTGGAA 600 

AAAGACGTCT GTCTACATTG 660 

AACTTATTGC AGTGTGGGAG 720 

TGAAATCAGT TTGGATTCTG 780 

AAATACTGAA CATCATCAAC 840 

. ;· .... /": ... 

GeneDX 1023, pg. 213



PAGE: 3 RAW SEQUENC: .c.' ......... : \ ''t::),\' > ... ,,· ::'.r, ··. 
PATENT APPLICATIQN,KJJS/08/798i6!)1A 

DATE: 09/24/97 
TIME: 13:24:38 

100 
101 
102 
103 
104 
105 
106 

·'<'::·.·< _:_,;_· ·'1~·-•• >··: .... \ :.~ · ~·.:·~.~~:·~tr>\·:-.. 

·. . ... x:; .·:iJ'.:rV:~;':;;"<'i~',>· . . '":/·~:~r::c .. : ... INPUT SET: S20528.raw 
CCAGTAATAA TGATTTGAAC ACCACTGAGA''AGCPTGC!AGb TGAq:~i:ldCAT CCAGAAAAGT 900 

ATCAGGGTAG TTCTGTTTCA AACTTGCATG. TGGAGCCATG .TGGCACAAAT ACTCATGCCA 960 

GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 

AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 
107 
108 GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGAC~CC CAGCACAGAA AAAAAGGTAG 
109 
110 ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 
111 
112 CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 
113 
114 AAGTTAATGA GTGGTTTTCC AGAAGTGATG AACTGTTAGG TTCTGATGAC TCACATGATG 
115 
116 GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 
117 
118 AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 
119 
120 TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 
121 
122 TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 
123 
124 TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGTCCC CTCACAAATA 
125 
126 AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 
127 
128 CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAA~CGGAGC 
129 
130 AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 
131 
132 CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 
133 
134 AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 
135 
136 ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 
137 
138 ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 
139 
140 TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 

' 141 
142 GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 
143 
144 GTAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG TGATACTTTC CCAGAGCTGA 
145 
146 AGfrTAACAAA TGCACCTGGT TCTTTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 
147 
14. TTGTCAATCC TAGCCTTCCA AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 
149 
15Q CTAATAATGC TGAAGACCCC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 
15). 
152 AAAGATCTGT AGAGAGTAGC AGTATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 

• 

' 
.. 
i . -~ i . -. t .: . 
.. 

· 1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 
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" ~iv.,., 

~:w(~~~~-··.·?= . ·:- ~:., · .. 

PAGE: 4 RAW sE uENcE·tis1'1 ,,. , ::t- ... '.·><~}' '" · DATE: 09/24/97 
PATENT ~PPLICAtION tJsio81798,69iA TIME: 13:24:41 

" '·1·: ... ··I' ~',; .".- ' · .' .. : " 

. ~~~·.,: .. ~:( ~··. '-> "' .. •, ~:- .". - . .... . :-':·,~>f·>< ·'/ft/PUT SET: S20528. raw 

.. N/ :-<> .: 
1-· ~ ·., ; ·: 

153 ;y(;!f.'. \ \; -·· ·,• ~ ' . 
. ,·.·. 

154 AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 
155 . .·. 
156 GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 
157 
158 ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC 2640 
159 
160 GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 
161 
162 TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 
163 
164 AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 
165 
166 TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GTCTAATATC AAGCCTGTAC 2880 
167 
168 AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 
169 
170 ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 3000 
171 
172 ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 3060 
173 
174 CACCACTTTT TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 3120 
175 
176 AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 3180 
177 
178 GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA .TGTTTTTAAA GGAGCCAGCT 3240 
179 
180 CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 3300 
181 
182 TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 3360 
183 
184 ATGCTATGCT TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 3420 
185 
186 GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 3480 
187 
188 ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 3540 
189 
190 ATGCATCTCA- GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 3600 
191 
192 AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 3660 

193 
194 TCCAGAGAGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 3720 

195 
196 GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 3780 

197 
198 AAGAGCTTCC CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 3840 

199 0 

200 CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 3900 

201 ~ 

202 TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 3960 

203 • 204 jAGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 4020 

205 I 

·1 . 

, .. - .· 
'~-

' . ' 
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+'•ii~~~ 
PAGE: 5 DATE: 09/24/97 

TIME: 13:24:43 
··'·'"''" .. ~· . i'. 

AoAcTToAcT/ acA<AP.~.A ; · '%~¢A&dcAaoA 
INPUT SET: S20528.raw 

206 GTGAATTGGA TCCTTTCTTG ATTGGTTCTT 4080 
207 .. 

208 CCAAACAAAT GAGGCATCAG ·TcTGAAAGdd ;.A~a~AGTTGG TCTGAGTGAC AAGGAATTGG 4140 
. ·,· .. · 

209 ,·):.:· ··' 

210 TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 
211 
212 TGGATTCAAA CTTAGGTGAA GCAGCATCTG GGTGTGAGAG TGAAACAAGC GTCTCTGAAG 4260 
213 
214 ACTGCTCAGG GCTATCCTCT CAGAGTGACA TTTTAACCAC TCAGCAGAGG GATACCATGC . 4320 
215 
216 AACATAACCT GATAAAGCTC CAGCAGGAAA TGGCTGAACT AGAAGCTGTG TTAGAACAGC 4380 
217 
218 ATGGGAGCCA GCCTTCTAAC AGCTACCCTT CCATCATAAG TGACTCCTCT GCCCTTGAGG . 4440 
219 
220 ACCTGCGAAA TCCAGAACAA AGCACATCAG AAAAAGCAGT ATTAACTTCA CAGAAAAGTA 4500 
221 
222 GTGAATACCC TATAAGCCAG AATCCAGAAG GCCTTTCTGC TGACAAGTTT GAGGTGTCTG 4560 
223 
224 CAGATAGTTC TACCAGTAAA AATAAAGAAC CAGGAGTGGA AAGGTCATCC CCTTCTAAAT 4620 
225 
226 GCCCATCATT AGATGATAGG TGGTACATGC ACAGTTGCTC TGGGAGTCTT CAGAATAGAA 4680 
227 
228 ACTACCCATC TCAAGAGGAG CTCATTAAGG TTGTTGATGT GGAGGAGCAA CAGCTGGAAG 4740 
229 
230 AGTCTGGGCC ACACGATTTG ACGGAAACAT CTTACTTGCC AAGGCAAGAT CTAGAGGGAA 4800 
231 
232 CCCCTTACCT GGAATCTGGA ATCAGCCTCT TCTCTGATGA CCCTGAATCT GATCCTTCTG 4860 
233 
234 AAGACAGAGC CCCAGAGTCA GCTCGTGTTG GCAACATACC ATCTTCAACC TCTGCATTGA 4920 
235 
236 AAGTTCCCCA ATTGAAAGTT GCAGAATCTG CCCAGGGTCC AGCTGCTGCT CATACTACTG 4980 
237 
238 ATACTGCTGG GTATAATGCA ATGGAAGAAA GTGTGAGCAG GGAGAAGCCA GAATTGACAG 5040 
239 
240 CTTCAACAGA AAGGGTCAAC AAAAGAATGT CCATGGTGGT GTCTGGCCTG ACCCCAGAAG 5100 
241 
242 AATTTATGCT CGTGTACAAG TTTGCCAGAA AACACCACAT CACTTTAACT AATCTAATTA 5160 

243 
244 CTGAAGAGAC TACTCATGTT GTTATGAAAA CAGATGCTGA GTTTGTGTGT GAACGGACAC 5220 

245 I 
246 TGAAATATTT TCTAGGAATT GCGGGAGGAA AATGGGTAGT TAGCTATTTC TGGGTGACCC 5280 
247 
248 AGTCTATTAA AGAAAGAAAA ATGCTGAATG AGCATGATTT TGAAGTCAGA GGAGATGTGG 5340 

249 
250 TCAATGGAAG AAACCACCAA GGTCCAAAGC GAGCAAGAGA ATCCCAGGAC AGAAAGATCT 5400 

251 
... 252 TCAGGGGGCT AGAAATCTGT TGCTATGGGC CCTTCACCAA CATGCCCACA GATCAACTGG 5460 ' ... 

253 

" 254 AATGGATGGT ACAGCTGTGT GGTGCTTCTG TGGTGAAGGA GCTTTCATCA TTCACCCTTG 5520 ... 

255 
256 GCACAGGTGT CCACCCAATT GTGGTTGTGC AGCCAGATGC CTGGACAGAG GACAATGGCT 5580e 

257 
'· .. 

J 

258 TCCATGCAAT TGGGCAGATG TGTGAGGCAC CTGTGGTGAC CCGAGAGTGG GTGTTGGACA 5640[ 
; . 

' ' 

+ . .. 
·• 

.. .. 

~ ;~ 
l. ; ff 

. = 
. " . ~ 

:- r 
. ( 

·' ~~ ' '. . ' 
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. _, . ~: .:- . ', . . .. . ·:. ~· 

PAGE: 1 SEQUENCE VERIFICATION RiPoir>··t·;· DATE: 09/24/97 
PATENT APPLICATION US/08/798,691A TIME: 13:24:46 

· ·· ;: ::j~j~~-'~kf:s2os2s.mw 
_l~·: r.·~ \· . :·.~\i::v~~;~;~·:~f~ ... ~.:r-~:::.:i.~:'.; 

Line Error Original Text 

. -
.·.a. 

l - . 

: i ~ . . 
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HOWREY & SIMOJ<I. 

er~·-

September 4, 1997 

HAND DELIVERY 

Assistant Commissioner for Patents 
1911 South Clark Street 
Crystal Mall One 
7th Floor 
Arlington, Virginia 22202 

Attention: Pam Davis 

-~·~ ... ~~,.,_.,_ 
:-;·,.. .. ··~· ,.,. . 

if-
. 

., - ' 

-

Re: PCT Patent Application Serial No.: PCT /US97 /03038 -
U.S. Patent Application Serial No.: 08/798,691 

~··/ 

Entitled: Coding Sequences of the Human BRCAl Gene 
Inventor(s): Patricia D. Murphy et al. 
Our References: 05371.0014.228, 05371.0014.999 
OncorMed Ref. No.: PA-0045-CIP PCT 

Dear Ms. Davis: 

Attorneys at Law • 

1299 Pennsylvania Ave .. NW 

Washington, D.C. 20004-2402 

(202) 783-0800 

FAX (202) 383-6610 

In Los Angeles 

(213) 892-1800 

RECEIVED 

SEP·· 4 199~ 
MATRD< CUST~~l. 

SE!1ViCfi CEN:fet.1 

Pursuant to our telephone conversation of today's date, enclosed please find 
duplicate copies of the documents relating to the filing of the Sequence Listing for the 
above-captioned application, i.e., Transmittal Letter, Requirements for Patent 
Application Containing Nucleotide Sequence and/ or Amino Acid Sequence Disclosure, 
Preliminary Amendment, Sequence Diskette (1), and Sequence Listing (pages 45-101). 
The original documents were filed with the PTO on August 14, 1997. 

If you have any questions or need further information, please contact me at (202) 
383-7073. 

Veryt;uJ~~ ~~~ 
~/ z· .. , 

~ .. 

Elliot C. Mendelson 

Enclosures 
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Application of: Murphy, Patricia D., et al. 

Serial No.: 

Filed: 

For: 

081798,691 

February 12, 1997 

CODING SEQUENCES OF THE 
HUMAN BRCAl GENE 

POWER OF ATTORNEY 

Asst. Commissioner of Patents 
Washington, D.C. 20231 

Dear Sir: 

Art Unit: ,'j,·17 
i / ~J 

Examiner: NIA 

Attorney Docket No.: 
05371.0014.999 

I hereby appoint the following attorneys to prosecute the above-identified patent 
application and to transact all business in the Patent and Trademark Office connected 
therewith. 

Attorney 

Jeffrey I. Auerbach 
James F. Davis 
Joel M. Freed 
Alan M. Grimaldi 
Albert P. Halluin 
Richard H. Kjeldgaard 
Joseph P. Lavelle 
Stephen J. Rosenman 
Melvin L. Barnes, Jr. 
Michael J. Bell 
Mark R. Buscher 
Celine T. Callahan 
Cono A. Carrano 
Thomas M. Dunham 
Michael N. Haynes 
David R. Marsh 
Joseph A. Micallef 
Karen L. Nicastro 
Timothy L. Scott 

Registration No. 

32,680 
21,072 
25,101 
26,599 
25,227 
30,186 
31,036 
29,209 
38,375 
39,604 
35,006 
34,301 
39,623 
39,965 
40,014 
P-41,408 
39,772 
35,968 
37,931 
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Serge Sira 
Anthony D. Miller 
Russell 0. Paige 
Stephen J. Pentlicki 

39,445 
34,394. 
P-40,758 
40,125 

Direct all telephone calls to AlbertP. Halluin at (650) 463-8109. 

Address all correspondence to: 

\... 

Dated: __ .2_l _~ __ ,_7_ 

,.,·---

Albert P. Halluin 
Howery & Simon 
1299 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 

Respectfully submitted, 

By: 
Thomas Gallegos Reg. No. 32,692 

2 
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SERIAL NUMBER FILING DATE 

UNITED STA\. ' DEPARTMENT OF COMMERCE 
Patent and l'firdemark Office · · 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRSTNAMED APPLICANT I ATICRNEY DOCKETINO. 

EXAMINER 

ART UNIT PAPER NUMBER 

DATE MAILED: 

- EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant's representative, PTO personnel): 

(1) /vli.NH-V±M ])ALlt(s 

(2) 7irl . rfa... Hf 3as (4)------~~-----------

Date of Interview &cf .17 j 9'7 
·. ·.I 

Type: D Telephonic D Personal (copy is given to D applicant ~applicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes D No. If yes, brief description:--------~-----------------

Agreement O was reached with respect to some or all of the claims In question. pl was not reached. 

Claims.discussed: -~a .... f'J:i...<:,;;'-. _t,..&t=·~t"":('~'(c;S..---------,~---~---~'-------~-----"'--
Identification of prior art discussed:----~---------------------------'----'-----

Description of the general nature ofwhat was agreed to if an agreement was reached, or any other comments: ----'---'-----'---,,_.... __ _;..._ 

I { {ft 
) 

I tr 
,, 

(A fuller description, If necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 

0 1. It Is not necessary for applicant to provide a separate record of the substance of the Interview. 

Unless the paragraph below has been checked to Indicate to the contrary, A FORMAL WRITIEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g;, items 1-7 on the reverse side of this form). lfa response to the last Office 
action has already beeh filed, then applicant is given one .month from this Interview date to provide a statement of the substance of the Interview. 

D 2. Since the examiner's Interview summary above (Including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present In the last Office action, and since the claims are now allowable, this completed form Is considered to fulfill the 
response requirements of the last Office action. Applicant Is not relieved from providing a separate record of the subst of the Interview unless 

· box t ab9ve .ls also checked. · '-

.PTQL~413 /REV. 2 -93\ 
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IN THE UNITED STA TES PATENT AND TRADEMARK OFFICE 1 • . 
In re Patent Application of ) I U 

MURPHY, et al. 

Application No.: 08/798,691 

Filed: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

) 
) 
) 
) Group Art Unit: 1809 
) 
) 
) 
) 
) 
) 

Examiner: Rees, D. 

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

n~CE\\/ED 
~,~.r"~:.. 

QC\ ., 7 '997 

In accordance with the duty of disclosure as set forth in 37 C.F.R. §1.56, 

Applicants hereby submit the following information in conformance with 37 

C.F.R. §§ 1.97 and 1.98. Pursuant to 37 C.F.R. § 1.98, a copy of each of the 

documents cited is enclosed. 

U.S. PATENT DOCUMENTS 

Caruthers, et al., U.S. Patent No. 4,458,066 - issued July 3, 1984 

FOREIGN PATENT DOCUMENTS 

European Patent Application No. 0705903 - October, 1996 

I, the undersigned, hereby certify that the foreign patent listed above on this 

information disclosure statement was .cited in a communication from the International 

Search Authority in a counterpart PCT application, which communication was received not 

more than three months prior to the filing of this statement. 

OTHER DOCUMENTS 

1. Arteaga, et al., "TisP.uc··Targeted Antisense cfos Retroviral Vector Inhibits 
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Information Disclosure Statement 
Application Serial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 
Page 2 . 

Established Breast Cancer Xenografts in Nude Mice", Cancer Research 

56:1098-1103 (1996); 

2. Beaucage, et al., "Deoxynucleoside Phosphoramidites-A New Class of Key 

Intermediates for Deoxypolynucleotide Synthesis", Tetrahedron Letters 22(20): 

1859-1662 (1991); 

3. Beaudet, et al., "A Suggested Nomenclature for Designating Mutations", 

Human Mutation ~:245-248 (1993); 

4. Conner, et al., "Detection of Sickle Cell ,85-globin Allele by Hybridization with 

Synthetic Oligonucleotides", Proc. Natl. Acad. Sci. 80:278-282 (1983); 

5. Easton, et al., "Breast and Ovarian Cancer Incidence in BRCAl-Mutation 

Carriers", American Journal of Human Genetics 56:265-271 (1995); 

6. Friedman, et al., "Confirmation of BRCAl by Analysis of Germline Mutations 

Linked to Breast and Ovarian Cancer in Ten Families", Nature Genetics §.:399-

404 (1994); 

7. Friend, et al., Breast Cancer Information on the Web Nature Genetics !.!.:238 

(1995); 

8. Holt, et al., "Growth Retardation and Tumour Inhibition by BRCAl", Nature 

Genetics 12:298"'."302 (1996); 

· 9. Holt, et al., Gene Therapy Protocol ORDA #: 9603-149 ORDA approved 

Protocol for BRCAl Gene Therapy; 

10. Hoskins, et al., "Assessment and Counseling for Women With a Family 

History of Breast Cancer", JAMA, 273(7):577-585 (1995); 

11. Jensen, et al, "BRCAl is Secreted and Exhibits Properties of a Granin", 

Nature Genetics 12:303-308 (1996); 

12. Landgren, et al.," A Ligase-Mediated Gene Detection Technique", Science 

241:1007-1021 (1988); 

13. Landgren, et al., "DNA Diagnostics-Molecular Techniques and Automation", 

Science 242:229-237 (1988); 

14. Miki, Y, et al., "A Strong Candidate for the Breast and Ovarian Cancer 

Susceptibility Gene BRCAl", Science 266:66-71 (1994); 

15. Rowell, S., et al., "Inherited Predisposition to Breast and Ovarian Cancer", 

Americtm Journal of Human Genetics 55:861-865 (1994); . ____ 
7

,.. __ , -· _,.~~i 
----··-·.;:,~_.,:.:~·-!- i:_~-:!.'::.-~~--;,.-_,- ~. ··.-.:~ ."' 

16. Sanger, et al., "Cloning in Single-Stranded Bacteriophase as ai;:i:.~id to ~apid, , . 

DNA Sequencing", J. Mol. Bio., 143:161-178 (1980); Rr".':~~::n .~E""'W) J: .. \,,J t: ~ v ' ~~ 

OCT 1 7 1997 
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date: 

Information Disclosure Statement 
Application Serial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 
Page3 

17. Steeg, "Granin Expectations in Breast Cancer?", Nature Genetics 12:223-225 

(1996); and 

18. Thompson, et al., "Decreased Expression of BRCAl Accelerates Growth and 

is Often Present During Sporadic Breast Cancer Progression", Nature Genetics 

.2_:444-450 (1995). 

The following ref¢rences are not available at this time and will be provided at a later 

1. Maniatis, et al., Molecular Cloning: A Laboratory Manu~l Cold Spring Harbor, 

NY pp. 280-281 (1982); 

2. PCR. A Practical ~pproach, ILR Press, Eds. M.J. McPherson, P. Quirke, and 

G. R. Taylor (1992); and 

3. Saiki, et al., Bio/Technology ~:1008-1012 (1985). 

The documents are being submitted within 3 months of the filing or entry 

of the national, stage of this application or before the first Office Action on the 

merits, whichever is later, therefore no fee or certification is required under 37 

C.F.R. § l.97(b). 

To assist the Examiner, the listed on the attached form PT0-1449. It is 

respectfully requested that an Examiner initialled copy of this form be returned to 

the undersigned. 

Respectfully submitted, 

HOWREY & SIMON 

By: 

1299 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
(650) 463-8109 
Date: October 15, 1997 

~Ir~ 
Albert P. Halluin 
Registration No. 25,227 
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SUPPLEMENTAL INFORMATION 
DISCLOSURE CIT A TI ON 

PT0-1449 

EXAMINER'S 
INITIALS PATENTNO. DATE COUNTRY 

SHEET ...L OF _l 

PPLICATION NO. 
8/'<798,691 

Translation 
CLASS SUBCLASS 

Yes No 

olt, et al., Gene Therapy Protocol ORDA #: 9603-149 ORDA approved Protocol for BRCAI Gene 
erapy, pp. 1003-1030 (1995)·~, ~~ii!t,.I 

XAMINER , ~ J ~ 
/Ll- l /y II - 'T/t#A j) /4 t-1 

ATE CONSIDERED 

EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609; draw line through citation if 
not in conformance and not considered. Include copy of this fonn with next communication to applicant. 
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Patent 
Attorney's Docket No. 05371.0014.999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re .Patent Application of ) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

MURPHY, et al. 

Application No.: 08/798,691 Group Art Unit: 1809 

Filed: February 12, 1997 Examiner: Rees, D. 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

INFORMATION DISCLOSURE STATEMENT 
TRANSMITTAL LETTER 

Assistant Commissioner for Patents 
Washingtc:m, D.C. 20231 

Sir: 

Enclosed is an Information Disclosure Statement and accompanying form 

PT0-1449 for the above-identified patent application. 

[X] No additional fee for submission of an IDS is required. 

[] The fee of $230.00 as set forth in 37 C.F.R. § l.17(p) is also enclosed. 

[] . A certification under 37 C.F.R. § l.97(e) is also enclosed. 

[] A certification under 37 C.F.R. § l.97(e), a petition requesting 

consideration of the information disclosure statement, and the 

petition fee of $130.00 as set forth·in 37 C.F.R. § l.17(i) are also 

enclosed. 

[] Charge$ __ to Deposit Account No. 08-3038 for the fee due. 

[] A check in the amount of$ __ is enclosed for the fee due. 

,.f'· 
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Information Disclosure Statement Transmittal Letter 
Application Serial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 

The Commissioner is hereby authorized to charge any appropriate fees 

under 37 C.F.R. §§1.16, 1.17 and l.21 that may be required by this paper, and to 

credit any overpayment, to Deposit Account No. 08-3038. This paper is submitted 

in duplicate. 

1299 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
(650) 463-8109 

Date: October 15, 1997 

Respectfully submitted, 

HOWREY & SIMON 

By: 
Albert P. Halluin 
Registration No. 25,227 

-2-
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PATENT 
IN THE UNITED STATES.PATENT AND TRADE'MARK OFFICE 

Application of: Murphy, et al. 

Serial No.: 08/798,691 

Filed: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

Group Art Unit: 1807 

Examiner: Rees, D. 

Attorney Docket No.: 
05371-00tl4-999 

1; 
If 
1-

TERMINAL DISCLAIMER 

At:c1:rvto. 
Der Assistant Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

fl 1997 
~A;: 1~ ..... n1r· 
s~ · x CU&""· , 
' ·-PlVtc1: ! 0Mt:r:~ 

Ot:.Nrt:-:r:; 

Petitioner, ONCORMED, INC., having a place of business at 205 Perry J.'i 1· 
:r. r. 

f 

Parkway, Gaithersburg, MD 20877, is the assignee of record of the entire interest in ·~ 

U.S. Patent Application No. 08/798,691, filed February 12, 1997, the assignment of 

which is recorded at Reel 8600, Frame 0647, on July 14, 1997. 

ONCORMED, INC. is also the assignee of record of the entire interest in U.S. 

Patent No. 5,654,155, which issued August 5, 1997, the assignment of which was 

recorded at Reel 8118, Frame 0910, on June 6, 1996. 

. ~~5heo•9fisclaims except as provided below the terminal part of 
10/2811911 AHAYES s5.10"1" .: 1 . . . 
01 FC•246 the statutory term of any patent granted on U.S. Patent Application Serial No. 

08/798,691 which Would extend beyond the expiration date on the full statutory 

term defined in 35 U.S.C. 154to156 and 173 as shortened by any terminal disclaimer 

filed prior to the grant of U.S. Patent No. 5,654,155, and hereby agrees that any 

patent granted on U.S. Patent Application Serial No. 08/798,691 shall be enforceable 

only for and during such period that the legal title to said patent shall be the same as 

the legal title to U.S. Patent No. 5,654,155, this agreement to run with any patent 

I' 
i· 

;, ll 
t I' ',, 

t 
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granted on the above-identified application and to be binding upon the grantee, its 

successors or assignees. 

In making the above disclaimer, petitioner does not disclaim the terminal part 

of any patent granted on the instant application that would extend to the expiration 

date of the full statutory term as defined in 35 U.S.C. 154 to 156 and 173, as presently 

shortened by any terminal disclaimer, of U.S. Patent No. 5,654,155 in the event that it 

later: expires for failure to pay a maintenance fee, is held unenforceable, is found 

invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or 

terminally disclaimed under 37 C.F.R. § 1.321, has all claims canceled by a 

reexamination certificate, is reissued, or is otherwise terminated prior to the 

expiration of its full statutory term as presently shortened by any terminal 

disclaimer filed prior to the grant of the patent. 

The undersigned has reviewed all the evidentiary documents accompanying 

or referred to in the instant Terminal Disclaimer and it is certified to the best of the 

undersigned's knowledge and belief, title is in the assignee identified above. 

The undersigned (whose title is supplied below) is empowered to act on 

behalf of the assignee. 

I hereby declare that all statements made herein of my own knowledge are 

true and that all statements. made on information and belief are believed to be true; 

and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code and that such willful false 

statements may jeopardize the validity of the application or any patent issued 

thereon. 

2 
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The $55 fee for this Terminal Disclaimer, as set forth in 37 C.F.R. § l.20(d), is 

hereby proffered, and the Commissioner is authorized to charge this fee and any 

insufficiency, or to credit any overpayment of fees in connection with this 

communication to Howrey & Simon Deposit Account No. 08·3038. A duplicate copy 

of this paper is enclosed. 

Date 17 6J~/rf? 
j . 

3 

Respectfully submitted, 

Albert P. Halluin, Reg. No. 25,227 
·Attorney of Record 

HOWREY & SIMON 
1299 Pennsylvania Avenue, N.W. 

1 Washington, D.C. 20004 
Tel. (650)463:-8100 
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Attorney's Docket No. 05371.0014.999 
.; 

otl 3 {} '9Wf ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
~ . . ~ ~ . 

~~~ e Patent Application of ) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

. ... ,.··. 

Nov 
MURPHY, et al. 

u":~'tlf"'-r. ~-
~-;{ t;J: i ~\ -~· j} l!) 

t; \."-,J ~i~ k~·· ..:~ 

Application No.: 0~/798,691 Group Art Unit: 180to.. t 

Filed: February 12, 1997 Examiner: Minh-Tam Davis 

For: CODING SEQUENCES OF 
THE HUMAN BRCA1 GENE 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
TRANSMITTAL LETTER 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Enclosed is an Information Disclosure Statement and accompanying form 

. , ·, PT0-1449 for the above-identified patent application. 

[X] No additional fee for submission of an IDS is required. 

[] The fee of $230.00 as set forth in 37C.F.R.§1.17(p) is also enclosed. 

[] A certification under 37 C.F.R. § 1.97(e) is also enclosed. 

[] A certification under 37 C.F.R. § 1.97(e), a petition requesting 

"'. 
c·onsideration of the information disclosure statement, and the petition 

fee of $130.00 as set forth in 37 C.F.R. § 1.17(i) are also enclosed. 

[] Charge$ __ to Deposit Account No. 08-3038 for the fee due. 

[] A check in the amount of$ __ is enclosed for the fee due. 
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Supplemental Information Disclosure Statement Transmittal Letter 
Application Serial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 

The Commissioner is hereby authorized to charge any appropriate fees under 

37 C.F.R. §§1.16, 1.17 and 1.21 that may be required by this paper, and to credit any 

overpayment, to Deposit Account No. 08-3038. This paper is submitted in duplicate. 

1299 Pennsylvania Avenue, N.W. 
Washington, D .C. 20004 
(650) 463-8109 

Date: October 30, 1997 

Respectfully submitted, 

HOWREY & SIMON 

By: ffikd: e~1~ -~ 
AlbertP. Halluin I ~(} ~~a 
Registration No. 25,227 · - .. :::r-1, ;:,) I 

-2-
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Supplemental Information Disclosure Statement Transmittal Letter 
ApplicationSerial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 

The Commissioner is hereby authorized to charge any appropriate fees under 

37 C.F.R. §§1.16, 1.17 and 1.21 that may be required by this paper, and to credit any 

overpayment, to Deposit Account No. 08-3038. This paper is submitted in duplicate. 

Respectfully submitted, 

HOWREY & SIMON 

.. 

By: ~1~1~-~ 
Albert P. Halluin · I "2rr rv~ a 
Registration No. 25,227 ~'-1 1 O :..J I . 

1299 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
(650) 463-8109 ,. 

Date: October 30, 1997 

-2-
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EXPRESS MAIL NO. EM555261432US Patent 
Attorney's Docket No. 05371.0014.999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No.: 08/798,691 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 1809 

' 
Filed: February 12, 1997 Examiner: Minh-Tam Davis 

r-. 
For: CODING SEQUENCES OF 

THE HUMAN BRCA1 GENE 

., "·~ '' .. ,,, 

7 1997. 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D .C. 20231 

Sir: 

In accordance with the duty of disclosur~ as set forth in 37 C.~.R. §1.56, 

Applicants hereby submit the following information in conformance with 37 C.F.R. 

§§ 1.97 and 1.98. Pursuant to 37 C.F.R. § 1.98, a copy of each of the documents cited 

is enclosed. 

OTHER DOCUMENTS 

1. Maniatis, et al., "Isolation of High-Molecular-Weight, Eukaryotic DNA from 

Cells Grown in Tissue Culture," Molecular Cloning: A Laboratory Manual Cold 

Spring Harbor, NY pp. 280-281 (1982); 

2. Copy of cover page and two pages of book - PCR. A Practical Approach, ILR 

Press, Eds. M.J. McPherson, P. Quirke, and G. R. Taylor (1992); and 

3. Saiki, et al., "A Novel Method for the Detection of Polymorphic Restriction 

Sites by Cleavage of Oligonucleotide Probes: Application to Sickle-Cell 

Anemia," Bio/Technology ;2:1008-1012 (1985). 
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Supplemental Information Disclosure Statement 
Application Serial No. 08/798,691 

Attorney's Docket No. 05371.0014.999 
Page2 

The documents are being submitted within 3 months of the filing or entry of 

the national stage of this application or before the first Office Action on the merits, 

whichever is later, therefore no fee or certification is required under 37 C.F.R. 

§ 1.97(b). 

To assist the Examiner, the listed on the attached form PT0-1449. It is 

respectfully requested that an Examiner initialled copy of this form be returned to 

the undersigned. 

1299 Pennsylvania Avenue, N.W. 
Washington, D .C. 20004 
(650) 463~8109 

Date: October 30, 1997 

' 
Respectfully submitted, 

HOWREY & SIMON 

By: OP-we u~~-~ 
Albert P. Halluin 
Registration No. 25,227- jq / '63'1 
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SUPPLEMENT AL INFORMATION 
DISCLOSURE CITATION 

EXAMINER'S 
INITIALS PATENTNO. DATE 

~ TTORNEY'S DKT NO. 

Kl537l.OO14.999 

APPLICANT 

MURPHY, et al. 

FILING DATE 

February 12, 1997 

SHEET _L OF I 

~PPLICA TION NO. 

08/8798,691 

GROUP 

1809 

Translation 
COUNTRY CLASS SUBCLASS 

Yes No 

~,:::''i~!:t~@:rj,•,;.:r:r,1.:·~:~1ij;;.~~':'''.~i1~~:~1s~1(!I!!~:.~:~1€~~~~J~§.~~.~,~;~~,u,.~,!~.~,r~mtiRr~fi,;it!:~;,!'~~~.~~·~~~lill~q;~::~,~i~~~·'~t.~.~~;l1!:'.·•::,::~·,~~~'.m:::\·:2@'ls!iw;11°?1:i:::1::··:::, 
~ , Maniatis, et al., "Isolation of High-Molecular-Weight, Eukaryotic DNA from Cells Grown in Tissue 
'J _µc:U--1 Culture," Molecular CloJJ!nl?~ A Laboratory Manual Cold Spring Harbor, NY pp. 280-281 (1982); 

K:opy of cover page and two pages of book - PCR. A Practical Approach, ILR Press, Eds. M.J. McPherson, 
IP. Quirke, and G. R. Taylor (1992)) 1 pa.~o. 1 

I / Saiki, et al., "A Novel Method for the Detection of Polymorphic Restriction Sites by Cleavage of 
~V bligonucleotide Probes: Application to Sickle-Cell Anemia," Bio/Technology J.:1008-1012 (1985). 

EXAMINER 

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; draw line through citation if 

not in conformance and not considered. Include copy of this form with next communication to applicant. 
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.. 

Interview Summary 

Application No. 

08/798,691 

Examiner 

Applicant(s) 

Minh-Tam Davis 

All participants (applicant, applicant's representative, PTO personnel): 

Murphy et al. 

Group Art Unit 

1806 

(1) Minh-Tam Davis 

(2) Albert Halluin, Tom Galligos 

(3)~~~~~...;.._~~~~~~~~~~~ 

(4)~~~~~~~~~~~~~~~~~ 

Date of Interview December 4, 11, 12, 1997 
~~~~~~~~-'----'----"""""""-'-~~~ 

Type: IXl Telephonic D Personal (copy is given to . D applicant D applicant's representative). 

Exhibit shown or demonstration conducted: D Yes IXl No. If yes, brief description: 

Agreement IXl was reached. D was not reached. 

Identification of prior art discussed: 
1) Shattuck-Eidens et al, 1997, US 5,693,473, 2) Friedman LS et al, 1994, and 3) MPRSCH search data, Miki Yet al, 
1994, concerning wild type nucleotides at the 7 claimed polymorphic sites. 

Descripti<]p of the general nature of what was agreed to if an agreement was reached, or any other comments: 

) Claim?,;., 16-21, and 24 are allowable. 2) Claim 24 will have the additional Ian ua e ... .fre uencies "in a Caucasian 
population of individual free of disease". 3) Claims 16, 17, 19, 20 will be corrected for formalities, and clarity. 4) In the 
abstract, the first sentence is incomplete, and will be corrected. 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render 
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable 
is available, a summary thereof must be attached.) 

1. IXl It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE 
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP 
Section 713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH 
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. 1XJ Since the Examiner's interview summary above (including any attachments) reflects a complete response to 
each of the objections, rejections and requirements that may be present in the last Office action, and since the 
claims are now allowable, this completed form is considered to fulfill the response requirements of the last 
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above 
is also checked. 

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. 

U. S. Patent and Trademark Office ..... ""E"'- ...... l"l ,___ •. ,... I'\.~\ ·-~-- ... !.-. ...... ~------·· 10 
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PAGE: 1 

1806 

. )sft()uENCE LISTING 
PATEI\!TAPPLICATION US/081798,691 

DATE: 09/08/97 
TIME: 14:10:21 

INPUT SET: 820151.raw 
' .. ~.:. 

. This Raw Listing contains the General 
Information Section and up to the first 5 pages. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

( 1) 

SEQUENCE LISTING 

General Information: 

(i) APPLICANT: Murphy, Patricia D. 
Allen, Antonette c. 
Alvares, Christopher P. 
Critz, Brenda s. 
Olson, Sheri J. 
Schelter, Denise B. 
Zeng, Bin 

14 (ii) TITLE OF INVENTION: Coding Sequences of the Human 
15 BRCAl Gene 
16 
17 (iii) NUMBER OF SEQUENCES: 72 
18 
19 ( iv) CORRESPONDENCE ADDRESS: 
20 (A) ADDRESSEE: ONCORMED 
21 (B) STREET: 200 Perry Parkway 
22 (C) CITY: Gaithersberg 
23 (D) STATE: MD 
24 (E) COUNTRY: USA 
25 (F) ZIP: 20877 
26 
27 (v) COMPUTER READABLE FORM: 
28 (A) MEDIUM TYPE: Floppy disk 
29 (B) COMPUTER: IBM PC compatible 
30 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 
31 (D) SOFTWARE: Patentin Release #1.0, Version #1.30 
32 
33 (vi) CURRENT APPLICATION DATA: 
34 (A) APPLICATION NUMBER: 08/798,691 
35 (B) .FILING DATE: 12-Feb-97 
36 (C) CLASSIFICATION: 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Thomas Gallegos 
(B) REGISTRATION NUMBER: 32,692 
(C) REFERENCE/DOCKET NUMBER: PA-0054CIP 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 301-527-2051 
(B) TELEFAX: 301-208-6997 • ,. 

~· 

·; 
) . 

.. 

f . 
, -~ . 

i . ~-; . ~ 
r r 

.,!)-/{) 
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PAGE:2 

47 
48 
49 (2) INFORMATION FOR SEQ ID NO:l: 
50 
51 {i) SEQUENCE CHARACTERISTICS: 
52 (A) LENGTH: 5711 base pairs 
53 (B) TYPE: nucleic acid 
54 (C) STRANDEDNESS: Not Relevant 
55 (D) TOPOLOGY: linear 
56 
57 (ii) MOLECULE TYPE: cDNA 
58 
59 (vi) ORIGINAL SOURCE: 
60 (A) ORGANISM: Homo sapiens 
61 ( B) STRAIN: BRCAl 
62 
63 (viii) POSITION IN GENOME: 
64 (A) CHROMOSOME/SEGMENT: 17 
65 (B) MAP POSITION: 17q21 
66 
67 
68 
69 

{Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

AGCTCGCTGA GACTTCCTGG ACCCCGCACC AGGCTGTGGG 

CCTGCGCTCA GGAGGCCTTC ACCCTCTGCT CTGGGTAAAG 

TGGATTTATC TGCTCTTCGC GTTGAAGAAG TACAAAATGT 

TCTTAGAGTG TCCCATCTGT CTGGAGTTGA TCAAGGAACC 

ACATATTTTG CAAATTTTGC ATGCTGAAAC TTCTCAACCA 

DATE: 09/08/97 
TIME: 14:10:23 

INPUT SET: S20151.raw 

GTTTCTCAGA TAACTGGGCC 60 

TTCATTGGAA CAGAAAGAAA 120 

CATTAATGCT ATGCAGAAAA 180 

TGTCTCCACA AAGTGTGACC 240 

GAAGAAAGGG CCTTCACAGT 300 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92~ 
93,. 

GTCCTTTATG TAAGAATGAT ATAACCAAAA GGAGCCTACA AGAAAGTACG AGATTTAGTC 360 

94' 
9~ 
96). 
91, 
9a 
9? 

' . 

AACTTGTTGA 

ATGCAAACAG 

AAGTTTCTAT 

AACCCGAAAA 

CTGTGAGAAC .. 
AATTGGGATC 

ATCAAGAATT 

CAAAAAAGGC 

-. 
. t·. , . ; 

! ·. 
' 

· AGAGCTATTG AAAATCATTT 

CTATAATTTT GCAAAAAAGG 

CATCCAAAGT ATGGGCTACA 

TCCTTCCTTG CAGGAAACCA 

TCTGAGGACA AAGCAGCGGA 

TGATTCTTCT GAAGATACCG 

GTTACAAATC ACCCCTCAAG 

TGCTTGTGAA TTTTCTGAGA 

GTGCTTTTCA GCTTGACACA GGTTTGGAGT 420 

AAAATAACTC TCCTGAACAT CTAAAAGATG 480 

GAAACCGTGC CAAAAGACTT CTACAGAGTG 540 

GTCTCAGTGT CCAACTCTCT AACCTTGGAA 600 

TACAACCTCA AAAGACGTCT GTCTACATTG 660 

TTAATAAGGC AACTTATTGC AGTGTGGGAG 720 

GAACCAGGGA TGAAATCAGT TTGGATTCTG 780 

CGGATGTAAC AAATACTGAA CATCATCAAC 840 
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PAGE: 3 RAW SEQUENCE LISTING . DATE: 09/08/97 
PATENT APPLICATION US/081798,691 TIME: 14:10:25 

INPVTSil'r: S20151.raw 
100 CCAGTAATAA TGATTTGAAC ACCACTGAGA AGCGTGCAGC TGAGAGGCAT CCAGAAAAGT 900 
101 
102 ATCAGGGTAG TTCTGTTTCA AACTTGCATG TGGAGCCATG TGGCACAAAT ·ACTCATGCCA 960 
103 
104 GCTCATTACA GCATGAGAAC AGCAGTTTAT TACTCACTAA AGACAGAATG AATGTAGAAA 1020 
105 
106 AGGCTGAATT CTGTAATAAA AGCAAACAGC CTGGCTTAGC AAGGAGCCAA CATAACAGAT 1080 
107 
108 GGGCTGGAAG TAAGGAAACA TGTAATGATA GGCGGACTCC CAGCACAGAA AAAAAGGTAG 1140 
109 

'110 ATCTGAATGC TGATCCCCTG TGTGAGAGAA AAGAATGGAA TAAGCAGAAA CTGCCATGCT 1200 
111 
112 CAGAGAATCC TAGAGATACT GAAGATGTTC CTTGGATAAC ACTAAATAGC AGCATTCAGA 1260 
113 
114 AAGTTAATGA GTGGTTTTCC AGAAGTGATG.AACTGTTAGG TTCTGATGAC TCACATGATG 1320 
115 
116 GGGAGTCTGA ATCAAATGCC AAAGTAGCTG ATGTATTGGA CGTTCTAAAT GAGGTAGATG 1380 
117 
118 AATATTCTGG TTCTTCAGAG AAAATAGACT TACTGGCCAG TGATCCTCAT GAGGCTTTAA 1440 
119 
120 TATGTAAAAG TGAAAGAGTT CACTCCAAAT CAGTAGAGAG TAATATTGAA GACAAAATAT 1500 
121 
122 TTGGGAAAAC CTATCGGAAG AAGGCAAGCC TCCCCAACTT AAGCCATGTA ACTGAAAATC 1560 
123 
124 TAATTATAGG AGCATTTGTT ACTGAGCCAC AGATAATACA AGAGCGT<;cc CTCACAAATA 1620 
125 
126 AATTAAAGCG TAAAAGGAGA CCTACATCAG GCCTTCATCC TGAGGATTTT ATCAAGAAAG 1680 
127 
128 CAGATTTGGC AGTTCAAAAG ACTCCTGAAA TGATAAATCA GGGAACTAAC CAAACGGAGC 1740 
129 
130 AGAATGGTCA AGTGATGAAT ATTACTAATA GTGGTCATGA GAATAAAACA AAAGGTGATT 1800 
131 
132 CTATTCAGAA TGAGAAAAAT CCTAACCCAA TAGAATCACT CGAAAAAGAA TCTGCTTTCA 1860 
133 
134 AAACGAAAGC TGAACCTATA AGCAGCAGTA TAAGCAATAT GGAACTCGAA TTAAATATCC 1920 
135 
136 ACAATTCAAA AGCACCTAAA AAGAATAGGC TGAGGAGGAA GTCTTCTACC AGGCATATTC 198.0 
137 
138 ATGCGCTTGA ACTAGTAGTC AGTAGAAATC TAAGCCCACC TAATTGTACT GAATTGCAAA 2040 
139 
140 TTGATAGTTG TTCTAGCAGT GAAGAGATAA AGAAAAAAAA GTACAACCAA ATGCCAGTCA 2100 
141 
142 GGCACAGCAG AAACCTACAA CTCATGGAAG GTAAAGAACC TGCAACTGGA GCCAAGAAGA 2160 
143 
144 a'TAACAAGCC AAATGAACAG ACAAGTAAAA GACATGACAG TGATACTTTC CCAGAGCTGA 2220 
145 
146 AGTTAACAAA TGCACCTGGT TCll'TTTACTA AGTGTTCAAA TACCAGTGAA CTTAAAGAAT 2280 
147 
148 TTGTCAATCC TAGCCTT~A AGAGAAGAAA AAGAAGAGAA ACTAGAAACA GTTAAAGTGT 2340 
149 
150 CTAATAATGC TGAAGAC<;CC AAAGATCTCA TGTTAAGTGG AGAAAGGGTT TTGCAAACTG 2400 
151 
152 AAAGATCTGT AGAGAGT~GC AG.TATTTCAC TGGTACCTGG TACTGATTAT GGCACTCAGG 2460 

' \ 
~ . 

' .. 
: . ~ ;· 

' - ~ 
r; 

!,: ' ·/ : 
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RAW SEQUENCKLlSTING'' 
PATENT APPLICATION US/081798,691 

DATE: 09/08/97 
TIME: 14:10:27 

INPUT SET: S20151.raw 
153 
154 AAAGTATCTC GTTACTGGAA GTTAGCACTC TAGGGAAGGC AAAAACAGAA CCAAATAAAT 2520 
155 
156 GTGTGAGTCA GTGTGCAGCA TTTGAAAACC CCAAGGGACT AATTCATGGT TGTTCCAAAG 2580 
157 
158 ATAATAGAAA TGACACAGAA GGCTTTAAGT ATCCATTGGG ACATGAAGTT AACCACAGTC. 2640 
159 
160 GGGAAACAAG CATAGAAATG GAAGAAAGTG AACTTGATGC TCAGTATTTG CAGAATACAT 2700 
161 
162 TCAAGGTTTC AAAGCGCCAG TCATTTGCTC TGTTTTCAAA TCCAGGAAAT GCAGAAGAGG 2760 
163 
164 AATGTGCAAC ATTCTCTGCC CACTCTGGGT CCTTAAAGAA ACAAAGTCCA AAAGTCACTT 2820 
165 
166 TTGAATGTGA ACAAAAGGAA GAAAATCAAG GAAAGAATGA GrCTAATATC AAGCCTGTAC 2880 
167 
168 AGACAGTTAA TATCACTGCA GGCTTTCCTG TGGTTGGTCA GAAAGATAAG CCAGTTGATA 2940 
169 
170 ATGCCAAATG TAGTATCAAA GGAGGCTCTA GGTTTTGTCT ATCATCTCAG TTCAGAGGCA 3000 
171 
172 ACGAAACTGG ACTCATTACT CCAAATAAAC ATGGACTTTT ACAAAACCCA TATCGTATAC 3060 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

CACCACTTT~ TCCCATCAAG TCATTTGTTA AAACTAAATG TAAGAAAAAT CTGCTAGAGG 

AAAACTTTGA GGAACATTCA ATGTCACCTG AAAGAGAAAT GGGAAATGAG AACATTCCAA 

GTACAGTGAG CACAATTAGC CGTAATAACA TTAGAGAAAA TGTTTTTAAA GGAGCCAGCT 

CAAGCAATAT TAATGAAGTA GGTTCCAGTA CTAATGAAGT GGGCTCCAGT ATTAATGAAA 

TAGGTTCCAG TGATGAAAAC ATTCAAGCAG AACTAGGTAG AAACAGAGGG CCAAAATTGA 

. 
ATGCTATGCT TAGATTAGGG GTTTTGCAAC CTGAGGTCTA TAAACAAAGT CTTCCTGGAA 

GTAATTGTAA GCATCCTGAA ATAAAAAAGC AAGAATATGA AGAAGTAGTT CAGACTGTTA 

ATACAGATTT CTCTCCATAT CTGATTTCAG ATAACTTAGA ACAGCCTATG GGAAGTAGTC 

ATGCATCTCA ·GGTTTGTTCT GAGACACCTG ATGACCTGTT AGATGATGGT GAAATAAAGG 

AAGATACTAG TTTTGCTGAA AATGACATTA AGGAAAGTTC TGCTGTTTTT AGCAAAAGCG 

194 TCCAGAGAGG AGAGCTTAGC AGGAGTCCTA GCCCTTTCAC CCATACACAT TTGGCTCAGG 
195 
196 GTTACCGAAG AGGGGCCAAG AAATTAGAGT CCTCAGAAGA GAACTTATCT AGTGAGGATG 
197 
198 AAGAGCTTCC°CTGCTTCCAA CACTTGTTAT TTGGTAAAGT AAACAATATA CCTTCTCAGT 
199 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

200 CTACTAGGCA TAGCACCGTT GCTACCGAGT GTCTGTCTAA GAACACAGAG GAGAATTTAT 
201 

3900 . 

202 TATCATTGAA GAATAGCTTA AATGACTGCA GTAACCAGGT AATATTGGCA AAGGCATCTC 
203 
204 AGGAACATCA CCTTAGTGAG GAAACAAAAT GTTCTGCTAG CTTGTTTTCT TCACAGTGCA 

205 

I ., 
3960 ~· 

~ 
4020 ! 

i 
-~ . 
• 
\ 

. ' 
I. 

.. 
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. :··;;:;-,. RAW SEiUENCELISTING DATE: 
. : )(}~;/t~~iii;)_; .. ; ·. PATENT PPLICATION US/081798,691 TIME: 14:10:30 

[.';··.·~\~-~;li', •. \f . 
.. ,·.::.;·~/'.'::~'. ! • ·: 

t' ··~t·;> 
INPUT SET: S20151.raw 

.. · •. '2 o'~J;fiM.iaTGAATTGGA AGACTTGACT GCAAATACAA ACACCCAGGA TCCTTTCTTG ATTGGTTCTT 4080 20·1,; I/ • . 

208 ·• CCAAACAAAT GAGGCATCAG TCTGAAAGCC AGGGAGTTGG TCTGAGTGAC AAGGAATTGG 4140 
209 
210 TTTCAGATGA TGAAGAAAGA GGAACGGGCT TGGAAGAAAA TAATCAAGAA GAGCAAAGCA 4200 
211 
212 TGGATTCAAA CTTAGGTGAA GCAGCATCTG 
213 
214 ACTGCTCAGG GCTATCCTCT CAGAGTGACA 
215 
216 AACATAACCT GATAAAGCTC CAGCAGGAAA 
217 
218 ATGGGAGCCA GCCTTCTAAC AGCTACCCTT 
219 
220 ACCTGCGAAA TCCAGAACAA AGCACATCAG 
221 
222 GTGAATACCC TATAAGCCAG AATCCAGAAG 
223 
224 CAGATAGTTC TACCAGTAAA AATAAAGAAC 
225 
226 GCCCATCATT AGATGATAGG TGGTACATGC 
227 
228 ACTACCCATC TCAAGAGGAG CTCATTAAGG 
229 
230 AGTCTGGGCC ACACGATTTG ACGGAAACAT 
231 
232 CCCCTTACCT GGAATCTGGA ATCAGCCTCT 
233 
234 AAGACAGAGC CCCAGAGTCA GCTCGTGTTG 
235 
236 AAGTTCCCCA ATTGAAAGTT GCAGAATCTG 
237 
238 ATACTGCTGG GTATAATGCA ATGGAAGAAA 
239 
240 CTTCAACAGA AAGGGTCAAC AAAAGAATGT 
241 
242 AATTTATGCT CGTGTACAAG TTTGCCAGAA 
243 
244 CTGAAGAGAC TACTCATGTT GTTATGAAAA 
245 
246 TGAAATATTT TCTAGGAATT GCGGGAGGAA 
247 
248 AGTCTATTAA AGAAAGAAAA ATGCTGAATG 
249 
250 TCAATGGAAG AAACCACCAA GGTCCAAAGC 
251 
252 TCAGGGGGCT AGAAATCTGT TGCTATGGGC 
253 
254 AATGGATGGT.ACAGCTGTGT GGTGCTTCTG 
255 
256 GCACAGGTGT CCACCCAATT GTGGTTGTGC 
257 
258 TCCATGCAAT TGGGCAGATG TGTGAGGCAC 

GGTGTGAGAG TGAAACAAGC 

TTTTAACCAC TCAGCAGAGG 

TGGCTGAACT AGAAGCTGTG 

CCATCATAAG TGACTCCTCT 

AAAAAGCAGT ATTAACTTCA 

GCCTTTCTGC TGACAAGTTT 

CAGGAGTGGA AAGGTCATCC 

ACAGTTGCTC TGGGAGTCTT 

TTGTTGATGT GGAGGAGCAA 

CTTACTTGCC AAGGCAAGAT 

TCTCTGATGA CCCTGAATCT 

GCAACATACC ATCTTCAACC 

CCCAGGGTCC AGCTGCTGCT 

GTGTGAGCAG GGAGAAGCCA 

CCATGGTGGT GTCTGGCCTG 

AACACCACAT CACTTTAACT 

CAGATGCTGA GTTTGTGTGT 

AATGGGTAGT TAGCTATTTC 

AGCATGATTT TGAAGTCAGA 

GAGCAAGAGA ATCCCAGGAC 

CCTTCACCM CATGCCCACA 

TGG.AAGGA GCTTTCATCA 

AGC($AGATG..C CTGGACAGAG 
.;.. 

CTG'fGGTGAC .. CCGAGAGTGG 
' . ' 

; : 

~ . i ;· 
·. ~ : 
:' \ 

GTCTCTGAAG 4260 

GATACCATGC 4320 

TTAGAACAGC 4380 

GCCCTTGAGG 4440 

CAGAAAAGTA 4500 

GAGGTGTCTG 4560 

CCTTCTAAAT 4620 

CAGAATAGAA 4680 

CAGCTGGAAG 4740 

CTAGAGGGAA 4800 

GATCCTTCTG 4860 

TCTGCATTGA 4920 

CATACTACTG 4980 

GAATTGACAG 5040 

ACCCCAGAAG 5100 

AATCTAATTA 5160 

GAACGGACAC 5220 

TGGGTGACCC 5280 

GGAGATGTGG 5340 

AGAAAGATCT 5400 

GATCAACTGG 5460 

TTCACCCTTG 5520 

GACAATGGCT 5580 

GTGTTGGACA 5640 
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PAGE: 1 

Line Error 

,•: . ·~:"; ' ·; .... ~. ::· '' 

••rf:~\;,;;1\4,,ij'.:~~t1ii0~~j\2:i·~ti~\f.··:·.·.··· 
SEQUENCE'VERIFICATION REPORT 
PA TENT J\~J>~~CATION US/081798, 691 

Original Text 

DATE: 09/08/97 
TIME: 14:10:33 

INPUT SET: S20151.raw 

., .. 
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Patent 
Attorney's Docket No. 05371.0014.999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

:rv.ruRPHY, et al. 

Application No.: 08n98,691 

Filed: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

. 

) 
) 
) Group Art Unit: 1806 
) 
) Examiner: Minh-Tam Davis 
) 
) 
) 
) 
) 

PRELIMINARY AMENDMENT 

Assistant Conunissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to the commencement of the Examination of the above-identified application. 

Applicants herewith submit the following .Amendment to the Specification and Remarks. 

AMENDMENT 

IN THE SPECIFICATION; 

Please delete pages 8-15 and insert the following text in lieu thereof: 

--"Mutation" refers to a base change or a gain or loss of base pair(s) in a DNA 

sequence, which results in a DNA sequence which codes for a non-functioning protein or a 

protein with substantially reduced or altered function. 

Ccrtificati: of Tnu1s111Usion 

J l;lenby c:crtif'y that this c(lrrtspondence is being facsimile transmitted to the Puent and lhideivark Office on 

Oc1Dber 23, 19971l) E~aminer Mjnh-Tam Davis at fa;i; number: (703) 30>-7939. ~. 

d/b'1rf f? /(J4r,; ~/I.ff~ -
Typed or priab:d name of person si;nirig certific.:att Sjgra.arurc 

2/21 
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Patent 
Application Serial No_ 081798?691 

Attorney's Docket No. 05371.0014.999 

"'Polymorphism" refers to a base change which is not associated with known 

pathology. 

·~um.or growth inhibitor protein" refers to the protein coded for by the BRCAl gene. 

The :functional protein is thought to suppress breast and ovarian tumor growth. 

One embodiment of the invention is an isolated consensus DNA sequence of the 

BRCAI coding sequence as set forth in SEQ. ID. NO.: 1-

A further embodiment of the invention is a consensus protein sequence of the BRCA I 

protein as set forth in SEQ. ID. NO.: 2. 

A further embodiment of the invention is an isolated. coding sequence of the BRCAl 

gene as set forth in SEQ. ID_ NO.: 3. 

A further embodiment of the invention is a protein sequence of the BRCAl protein as 

set forth in SEQ. ID. NO.: 4. 

A further embodiment of the invention is an isolated coding sequence of the BR~ 1 

gene as set forth in SEQ. ID. NO_: 5. 

A further embodiment of the invention is a protein sequence of the BRCA 1 protein as 
~ 

set forth in SEQ. ID. NO.: 6. 

A further embodiment of the invention is a BRCAI gene with a BRCAl coding sequence not 

associated with breast or ovarian cancer which comprises an alternative pair of codons, AGC 

and AGT, which occur at position2201 at frequencies of about 35-45%~ and from about 55-

65%, respectively_ 

A further embodiment of the invention is a BRCAI gene with a BRCAI coding sequence not 

associated with breast or ovarian cancer which comprises an alternative pair of codons, AGC 

and AGT. which occur at position 2201 at frequencies of about 40%, and fro:m. about 55-65%, 

3/21 
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respectively. 

Patent 
Application Serial No. 081798,691 

Attomey1s Docket No. 05371.0014.999 

A further embodiment of the invention is a set of a1 least two alternative codon pairs 

which occur at polymorphic positions in a BRCAI gene with a BRCAf coding sequence not 

associated with breast or ovarian cancer, wherein codon pairs are selected from the group 

consisting of: 

(1) AGC and AGT at position 2201; 

(2) TIG and CTG at position 2430; 

(3) CCG and CTG at position 2731; 

(4) GAA and GGA at position 3232; 

(5) AAA and AGA at position 3667; 

(6) TCT and TCC at position 4427; and 

(7) AGT ~ GGTat posi!ion 4956. 

Afurtb.er embodiment of the invention is a set of at least two alternative codon pairs 

from the group of alternative codon pairs which occur at polymorphic positions in a BRCAI 

gene with a BRCAI coding sequence not associate.d with breast o:r ovarian cancer as recited 

above, wherein the codon pairs occur in the following frequencies, respectively, in a 

population of individuals free of disease: 

(I) at position 220 I, AGC and AGT occur at frequencies from about 35-45%, and 

from about S5*65%, respectively; 

(2) at position 2430, TTG and CTG occur at frequencies from about 35-45%. and 

from about 55-65%, respectively; 

(3) at position 2731, CCG and CTG occur at frequencies from about 25-35%, and 

from about 65-75%, respectively; 

(4) at position 3232, GA.A and GGA occur at .frequencies from about 35-45%, and 

fi'om about 55-65%, respectively; 

. - 3 -

GeneDX 1023, pg. 246



OCT-23-97 08:54 FROM:HOWREY SIMON SILICON VLY. ID:415 463 8400 PAG.t;; 

Patent 
Application Serial No. 081798,691 

Attorney's Docket No_ 05371-0014.999 

(5) at ix>sition 3667, AAA and AGA occur at :frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(6) at position 4427, TCT and TCC occur at frequencies from about 45-55%, and 

from about 45-55%, respectively; and 

(7) at position 4956, AGT and GGT occur at frequencies from about 35-45%, and 

from about 55-65%, respectively_ 

A further embodiment of the invention is a set of at least three alternative codon pairs 

from t."-e group of alternative codon pairs as recited above_ 

A further embodiment of the invention is a set of at least four alternative codon pairs 

from the group of alternative codon pairs as recited above_ 

A further embocllinent of the invention is a set of at least five alternative codon pa.in; 

from the group of alternative codon pairs as recited above_ 

A further embodiment of the invention is a set ofat least six alternative codon pairs 

from the group of alternative codon paim as recit.ed above. 

A further embodiment of the invention is a set of at least seven alternative codon pairs 

from the group of alternative codon pairs as recited above. 

A further embodiment of the invention is a method of identifying individuals having a 

BRCAl gene with a BRCAl coding sequence not associated with disease comprising the 

steps of: 

(1) amplifying a DNA fragment of an individual's BRCA'I coding sequence using 

an oligonucleotide primer which specifically hybridizes to sequences within the gene; 

(2) sequencing said amplified DNA :fragment by dideoxy sequencing; 

(3) repeating steps (1) and (2) until said individual's BRCAl coding sequenceis . 

completely sequenced; 

( 4) comparing the sequence of said amplified DNA fragment to BRCAI (omi) DNA 

- 4 -
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Attorney's Docket No. 05371.0014.999 

sequence, SEQ. ID. NO.: t SEQ. ID. NO.: 3, or SEQ. ID. NO.: 5; 

(5) detennining the presence or absence of each of the following polymorphic 

variations in said indivi~ual's BRCAl coding sequence: 

(a) AGC and AGT at position 2201; 

(b) TTG and CTG at position 2430; 

( c) CCG and CTG at position 273 l; 

( d) GAA and GGA at position 3232; 

(e) AAA and AGA at position 3667; 

(f) 

(g) 

TCT and TCC at position 4427; and 

AGT and GGT at positio:n 4956; ~\/ I (6) determining any sequence differences between said individual's BRCAI 

. coding sequences and SEQ. ID. NO.: 1, SEQ. ID. NO.: 3, or SEQ. ID. NO.: 5 wherein the 

presence of said polymorphic variations and the absence of a variation outside of positions 

2201, 2430, 2731, 3232, 3667, 4427, and 4956., is correlated with an absence of increased 

genetic susceptibility to breast or ovarian cancer resulting from a BRCAI mutation in the 

BRCAl coding sequence. 

A further embodiment of the invention is a method as described above, wherein codon 

variations occur at the following frequencies, respectively, in a population of individuals free 

of disease: 

(1) at position2201, AGC and AGT occur at frequencies from about 35-45%, and 

from about 55.-65%, respectively; 

(2) at position 2430, TTG and CTG occur at :frequencies from about 35-45%, and 

from about 55-65%, re~pectively; 

(3) . at position 2731, CCG and CTG occur at frequencies from about 25-35%, and 

from about 65-75%, respectively; 

- 5 -
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( 4) at position 3232, GAA and GGA occur at frequencies from about 35-45%, and 

from about 55-65%, respective}~; 

(5) at position 3667, AAA and AGA occur at :frequencies from about 35-45%, and 

from about 55-65%. respectively; 

(6) at position 4427, TCT and TCC occur at frequencies from about 45-55%. and 

from about 45-55%, respectively; and 

(7) at position 4956, AGT and GGT occur at frequencies :from about 35-45%, and 

from about 55-65%, respectively. 

A further embodiment of the invention is a method as described above, wherein said 

oligonucleotide primer is labeled with a radiolabel, a fluorescent label, a bioluminescent 

~ ~bel, a chemiluminescent label, or~ enzyme label. . 

b'~' A :further embodiment of the invention is a method of detecting an increased genetic 

(ff' . susceptibility to breast and ovarian cancer in an individual resulting from the presence of a 

mutation in the BRCAI coding sequence, comprising the steps of: 

(1) amplifying a DNA fragment of an individual's BRCAI coding sequence using 

an oligonucleotide primer which specifically hybridizes to sequences within the gene; 

(2) sequencing said amplified DNA fragment by dideoxy sequencing; 

(3) repeating steps (1) and (2) until said individtial's BRCAl coding sequence is 

completely sequenced;• 

( 4) comparing the sequence of said amplified DNA fragment to BRCAl (omi) DNA 

sequence, SEQ. ID. NO.: 1, SEQ. ID. NO.: 3, or SEQ. ID. NO.: 5; 

(5) determining any sequence differences between said individual's BRCAl 

coding sequences and SEQ. ID. NO.: 1, SEQ. ID. NO.: 3, or SEQ. ID. NO.: 5 to determine 

the presence or absence ofbase changes in said individual's BRCAl coding sequence 

wherein a said base change is not any one of the following: 

- 6 -
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(a) AGC and AGT at position 2201; 

(b) TIG and CTG at position 2430; 

(c) CCG and CTG at position 2731; 

(d) GAA and GGA at position 3232; 

(e) AAA and AGA at position 3667; 

(f) TCT and TCC at position 4427; and 

(g) AGT and GGT at position 4956; and is correlated with an absence of 

increased genetic susceptibility to breast or ovarian cancer resulting from a 

BRCAl mutation in the BRCAI coding sequence. 

A further embodiment of the invention is a method according to the method above, 

wherein codon variations occur at the following :frequencies. respectively, in a population free 

of disease: 

(1) at position 2201, AGC and AGT occm at frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(2) at position 2430, ITG and CTG occur at frequencies from about 35-45%, and 

from ~ut 55~65%. respectively; ', 

(3) at position 2731, CCG and CTG occur at frequencies from about 25-35%t and 

from about 65-75%, respectively; 

( 4) at position 3232, GAA and GGA occur at :frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(5) at position 3667, AAA and AGA occur'at frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(6) at position 4427, TCT and TCCoccur at frequencies from about 45-55%, and 

from about 45-55%. respectively; and 

(7) at p6sition 4956, AGT and GGT occur at frequencies from about 35-45%, and 

- 7 -
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from about 55-65%, respectively. 

A further embodiment of the invention is a method according to the method above. 

wherein said oligonucleotide primer is labeled with a radiolabel, a fluorescent label, a 

bioluminescent label, a chemiluminescent label. or an enzyme label. 

A further embodiment of the invention is a set. of codon pairs, which occur at 

polym.01phic position in a BRCAl gene with a BRCAl coding sequence as set forth in SEQ. 

ID. NO.: 1, wherein said set of codon pairs is: 

(a) AGC and AGT at position 2201; 

(b) TIG and CTG at position 2430; 

(c) CCG and CTG at position 2731; 

(d) GAA and GGA at position 3232; 

(e) AAA and AGA at position 3667; 

(t) TCT and TCC at position 4427; and 

(g) AGT and GGT at position 4956. 

A further embodiment of the invention is a set of at least two alternative codon pairs 

from the set of codon pairs above, wherein said set of at least two alternative codon pairs 

occm at.the .following frequencies: 

(I) at position 2201; AGC and AGT occur at frequencies of about 40%. and from 

about 55-65%, respectively; 

(2) at position 2430, TTG and CTG occur at frequencies from about 35-45%, and 

.. from about 55-65%, respectively; 

(3) at position 2731, CCG and CTG occur at frequencies from about 25-35%. and 

from about 65-7 5%, respectively; 

(4) at position 3232, GAA and GGA occur at :frequencies from about 35-45%, and 

frorn about 55-65%, respectively; 

- 8 -
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(5) at position 3667, AAA and AGA occur at frequencies from about 35-45%, and 

from about 55-65%. respectively; 

(6) at position 4427, TCT and TCC occur at frequencies from about 45-55%, and 

from about 45-55%, respectively; and 

(7) at position 4956, AGT and GGT occur at frequencies from about 35-45%, and 

:from about 55-65%, respectively. 

A further embodiment of the invention is a BRCAl coding sequence as set forth in 

SEQ. ID. NO.: 1, wherein the codon pairs occur at the following frequencies: 

(I) at position 2201, AGC and AGT occur at frequencies of about 40%~ and from 

about 55-65%, respectively; · 

(2) at position 2430, ITG and CTG occur at frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(3) at position 2731, CCG and CTG occur at frequencies from about 25-35%, and 

from about 65-75%, respectively; 

( 4) at position 3232, GAA and GGA occur at frequencies from about 35-45%, and 

from about 55-65%, respectively; 

(5) at position 3667, AAA and AGA occur at frequencies from about 3545%, and 

from about 55-65%, respectively; 

(6) at position 4427, TCT and TCC occur at frequencies from about 45-55%, and 

from about 45-55%, respectively; and 

(7) at position 4956, AGT and GGT occur at frequencies from about 35-45%, and 

from about 55-65%, respectively. 

A further embodiment of the inventi.on is a method of detemrining the consensus 

genomic sequence. or consensus coding sequence for a target gene. comprising the steps of: 

(I) screening a number of individuals in a population for a family hfr;tory which 

- 9 -
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indicates inheritance of normal alleles for a target gene; 

(2) isolating at least one allele of the target gene from individuals found to have a 

fiunily history which indicates inheritance of normal alleles for a target gene; 

(3) sequencing each allele; 

(4) comparing the nucleic acid sequence of the genomic sequence or of the coding 

sequence of each allele of the target gene to determine similarities and differences in the 

nucleic acid sequence; and 

(5). determining which allele of the target gene occurs with.the greatest frequency. 

A further embodiment of the invention is a method of performing gene therapy. 

comprising the steps of: 

(I) transfecting cancer cells in vivo with an effective amount of a vector 

transformed with a BRCAI coding sequences of SEQ_ ID. NO.: I~ SEQ- ID- NO.: 3, OR 

SEQ. ID- NO.: 5; 

{2) allowing the cells to take up the vector; and 

(3) measuring a reduction in tumor growth. 

A further embodiment of the invention is a method of performing protein therapy, 

comprising the steps of: 

(1) injecting into a patient an effective amount ofBRCAl twnor growth inhibiting 

protein of SEQ. ID. NO_: 2, SEQ. ID- NO.: 4, or SEQ- ID- NO.: 6; 

(2) allowing the cells to take up th~ protein; and 

(3) measuring a reduction in tumor growth. 

SEQUENCING 

Any nucleic acid specime~ in purified or non-purifie.d form, can be utilized as the 

starting nucleic acid or acids, providing it contains, or is suspected of containing, the specific 
. . . 

- 10 -
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nucleic acid sequence containing a polymorphic locus. Thus, the process may amplify, for 

ex.ample, DNA or RNA, including messenger RNA, wherein DNA or RNA may be single 

stranded or double stranded. In the event that RNA is to be used as a template, enzymes, 

and/or conditions optimal for reverse transcribing the template to DNA would be utilized. In 

addition, a DNA-RNA hybrid which contains one st.rand of each may be utilized. 

· A roixrure-

IN THE CLAIMS: / / . / 

Pl~ cancel claimrl'/~22, 23 and 2 -27. 

Please amend claims 16-21 as follows: 

Claim 16 (amended). A method ofidentifyin individuals having a BRCAl gene 

with a BRCAI coding sequence not associated with dise e, comprising: 

(a) amplifying a DNA :fragment of an individ • s BRCAl coding sequence using 

an oligonucleotide primer which specifically 

the gene; 

(b) sequencing said amplified DNA fragment by di eoxy sequencing; 

(c) repeating steps (a).and (b) until said1individuat>s RCAI coding sequence is 

completely sequenced; 

( d) comparing the sequence of said amplified DNA fra 

DNA sequence[, SEQ. ID. NOI,SEQ. ID. N03, or S Q. ID. NOS;J selected 

SE . ID. NO.: 1 to ether with SE . ID. NO.: 5 

( e) determining the presence of absence of each of the following 

- ll -
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variation.§ in said individ 's BRCAI coding sequence: 

[•)fil at position 2201, 

at position 2430, 

[ • ](i.Y) GAA and GGA at position 3232, 

[•]!Y} AAA and AGA 1position3667, 

[•](vi) TCT and TCC at osition 4427, and 

[•](vii) AGT and GGT at 

coding sequences and [SEQ. ID. N 1, SEQ. ID. N03, OR SEQ. ID. NOS] i! 

· BRCAI<ami)DNA 

NO.: 1 to ether with SE . ID. NO.: 

and SEQ.ID. NO. 5, wherein the prese of said polymorphic variations and 

the absence of a variation outside ofposi ·ons 2201, 2430, 2731, 3232, 3667, 

4427[,] and 4956[,] is correlated with an a sence of increased genetic 

susceptibility to breast or ovarian cancer r lting from a BRCA 1 mutation in 

the BRCAI coding sequence. 

uence usin 

an oli onucleotide 

the gene; 

- 12 -
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until said individual's BRCA 1 cod.in se uence is 

ent to a BRCA 1 (omi) 

DNA 

ID. NO. 5; 

1 AOC andAGT at 

u 

n1 CCG and CTG at 

1v GAA and GGA at 

v 

Vl 

vn . AGT and GGT at 

consistin . ID. NO.: 3 SE . ID. NO.: 

I to ether with SE . ID. NO.: 5 SE . ID. NO.: 

NO.: 5 S . ID. NO.: 3 and SE . ID. NO. 5 wh 

2201 2430 2731 3232 3667 4427 and 4956 is corre ted with an absence of 

BRCAl mutation in the BRCAl coding sequence; 

- 1-3 -
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wherein[,] codon variations occur t the following frequencies, respectively, in a caucasian 

population of individua1s free of dis ase: 

[•!ill at position 220 , AOC and AGT occur at frequencies from about 35-

45%. and from a ut 55-65%, re&"pectively; 

[•:Kill at position2430, G and CTG occur at frequencies from about 35-

45%, and from abou 55-65%, respectively; 

[•](iii) at position 2731, CC and CTG occlir at frequencies from about 25-

35%, and from about 6 75%, respectively; 

[•](iv) at position 3232, GAA an GGA occur at frequencies from about 35-

45%, and from about 55-6 o, respectively; 

[•JM at position 3667, AAA and A A occur at frequencies from about 35-

4 5%, and from about 5 5-65%, spectively; 

!~?~ 
I cf'~ 
' 

[•](vi) at position 4427, TCT and TCC ur at :frequencies from about 45-

55%, and from about 45-55%, res 

[•](Vii) at position 4956, AGT and GGT occ at frequencies from about 35-

I 45%, and from aboUt 55-65%, respecti ly. 
i 
' I 
·~---·-··~ ...... 

~ ' ' IV- ) 

/-.. 

Claim I( amended). A method according to claim~r ~wherein said 

oligonucleoti.d~ primer is labeled with a radiolabel, a fluorescent label ... a bioluminescent label, 

a chemiluminescent label~ or an enzyme label. 

l.. Claim 19 (amended). A method of detec . an increased genetic susceptibility to 

' 
breast and ovarian cancer in an individual resulting om the presence of a mutation in the 

~ 
'c,:J- BRCAl coding sequence, comprising: 

(a) amplifying a DNA fragment of an indi idual's BRCAl coctmg sequence using 

- l.4 -
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an oligonucleotide prime which specifically hybridizes to sequences within 

the gene; 

(b) sequencing said amplifie.d NA fragment by dideoxy sequencing; 

(c) repeating steps (a) and (b) tit said individual's BRCAl coding sequence is 

(d) 

{e) 

completely sequenced; 

plified DNA fragment to a BRCA 1 Cami> 

DNA sequence[. SEQ. ID. NOl, EQ. ID. N03, or SEQ. ID. NOS;] selected 

coding sequences and [SEQ. ID. NOl, Q. ID. N03, OR SEQ. ID. N05;] ~ 

BRCAI(omi)DNA uence selected from e ou consistin° of: SE . ID. 

ID. NO.: 5. SE . ID. NO.: 3 to ether with S 

and SEQ. ID. NO. 5 in order to determine the 

changes in said individual's BRCAl coding 

which is not any one of the following: 

[•]ill AGC and AGT at position 2201, 

[•]® TIGandCTGatposition2430, 

ence wherein a base change 

[ • ]f iii) CCG and CTG at position 2731, 

[•](iv) GAA and GGA at position3232, 

[•].61 AAA and AGA at position 3667, 

[•](vi) TCT and TCC at position 4427, and 

[•](vii)AGT and GGT at position 4956,_ is correlat d with the potential 

- 15 -
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of increased genetic s ptibility to breast or ovarian cancer resulting from a 

BRCAl mutation in the B CAI cocling sequence. 

Claim 20 (amended). A method of lai~ 19] detecting an increased genetic 

individual resultin sence ofa 

mutation in the BRCAl codin 

within the gene: 

uence is 

completely sequenced; 

ID. NO. 5; 

determinin 

. D. NO.: 3 SE . ID. NO.: 

NO.: 5 SE . ID. NO.: 3 and SE . ID. NO. 5 in ord to determine the 

uence wherein a base chan e which is not an 

(i) AGC and AGT at position 2201,, 

- 16 -
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m CCG and CT 

lV 

v AAAandAGA 

VI 

vii sition 4956 is correlated with the tential 

· BRCAl mutation in the BRCAI codi se uence whereinL]codon variations 

occur at the following frequencies, res ·vely, in a caucasian population of 

individuals free of dis.ease: 

[•]ill at position 2201, A C and AGT occur at frequencies 

from about 35-45%, d from about 55-65%, 

respectively; 

[•]fill at position 2430. TTG d CTG occur at :frequencies 

respectively; 

[•](iii) at position 2731, CCG and TG occur at frequencies 

respectively; 

[•](iv) at position 3232, GAA and GG occur at frequencies 

from about 35-45%, and from a 

respectively; 

[ • ~ at position 3667, AAA and AGA o ur at :frequencies 

from about 35-45%, and from about 

respectively; 

- 17 -
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[•}{Yi} at position 44 , TCT and TCC occur at frequencies 

~ from about 45-5 %, and from about 45-55%, 

~IJ-_)-<F 'o -:i. • n .. ~vely; aru1 
: if/- · Yf t, V \ { [•](vu) at position 4956, A T and GGT occur at :frequencies 

from about 35-45%~ d from about 55-65%, 

respectively. 

!.. •. --·--

c~f ;:_~ded). A method according to cl~ ~L said 

oligonucleotide pri:i:ner is labeled with a radiolabel, a fluorescent label,_ a biolum.inescent 

label, a chemiluminescent label, or an enzyme label. 

Claim 24 (amended). A BRCAl codings uence according to cl~ [1] 3 or S, 

wherein the codon pairs.occur at the following freque cies: 

100 

[•]ill at position 2201, AGC an AGT occur at frequencies of about 

40%, and from about 55-6 o, respectively; 

[•J(iil at position 2430, TTG and C G occur at frequencies from 

5-65%, respectively; 

[•](iii) at position 2731, CCG and CT occur at frequencies from 

about 25-35%, and from about 65 :75%, respectively; 

[•](iv) at position 3232. GAA and GGA ur at frequencies from 

about 35-45%~ and from about 55-65 o, respectively; 

[•]!.Yl at position 3667, AAA and AGA at frequencies from 

about 3545%, and from about 55-65%, 

[•](vi) at position 4427. TCT and TCC occur at 

about 45-55%, and from about 45-55%, re ectively; and 

- 18 -
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[•](vii) at position 4956, Ao\aru1 GOT occur at frequencies ftom 

about 35-45%, and fro~ about 55-65%, respectively. 

IN THE ABSTRACT: 

Under 'ABSTRACT OF THE DISCLOS 

SEQUENCES OF THE HUMAN BRCAl G 

In line 1, please delete ''isolated coding sequences and to the 

code for.". 

In line 2, please delete ''sequence" and substitute 

REMARKS 

/ 

tein sequences they 

Applicants wish to thank the Examiner for the interview held on October 17, 1997. 

Applicants also thank the Examiner for expediting the Applicants' filing of the Terminal 

Disclaim.er and the Information Disclosure Statement on that date. 

Applicants have amended the Specification to delete pages 8-15 and substitute 

therefor new text in order to present the several embodiments of the invention in conventional 

syntax rather than merely as an exact copy of the claims. No new matter is added-

Pursuant to .the agreement reached during the October 17, 1997 interview, Applicants 

have amended the claims to closely parallel tlie claims of ~nt Application Serial No. 

08/598,591, which issued August 5, 1997 as U.S. Patent No. 5~654,155. Specifically, 

Applicants have cancelled claims i, 2, 4, 6-15, 22, 23 and 25-27, and amended claims 16-21 

and 24. Claim 16 now includes a Markush group consisting all the possible combinations of 

SEQ_ ID_ NO.: I, SEQ. ID. NO_: 3 and SEQ- ID_ NO.: 5_ Claim 17, formerly dependent on 

claim 16, is now written in independent form. Accordingly, claim 18 is now dependent on 

claims 16 or 17 _ Claim 19 has been amended to include the Markush group as in claim 16. 

- 19 -
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Claim 20, formerly dependent on claim 19. is now written in independent form. Accordingly, 

claim 21 is now dependent on claims I 9 or 20. Finally, claim 24, formerly dependent on 

claim 1, is now dependent on claims 3 or 5. Additionally, typographical errors and errors of 

syn.tax have been corrected in all the claims. No new matter is added. 

Finally, Applicants have amended the Abstract to add the title of the invention, to 

delete an incomplete sentence at the beginning of the Abstract, and to correct a typographical 

error. No new matter is added. 

Dated: 

- 20 -

Respectfully submitted, 

"-Albert p. Halluin Reg. No. 25,227 

HOWREY & SIMON 
Box34 
1299 Pennsylvania Avenue, N.W. 
Washington,'D. c. 20004-2402 
Tel. (650) 463-8109 
Fax (650) 563-8400 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

MURPHY, et al. 

Application No.: 08/798,691 

Filed:· February 12, 1997 

For: CODING SEQUENCES OF 
THEHUMANBRCAlGENE 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 1809 

Examiner: Minh-Tam Davis 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Assistant.Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In accordance with the duty of disclosure as set forth in 37 C.F.R. §1.56, 

Applicants hereby submit the following information in conformance with 37 C.F.R. 

§§ 1.97 and 1.98. Pursuant to 37C.F.R.§1.98, a copy of each of the documents cited 

is enclosed. 

U.S. PATENT DOCUMENT 

Patent No. 5,693,473 Issued: December 2, 1997 Inv~ntors: Shattuck-Eidens et al. 

. OTHER DOCUMENT 

Holt, et al., Gene Therapy Protocol ORDA #: 9603-149 ORDA approved Protocol for BRCA 1 Gene 
Therapy, pp. 1003-1030 (1995). 

U.S. Patent No. 5,693,473 corresponds to European Patent Application EP 705,903 

which Applicants included in the Information Disclosure Statement previously filed. 
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These documents are being submitted within 3 months of the filing or entry 

ofthe national stage of this application or before the first Office Action on the merits, · 

whichever is later, therefore no fee or certification is required under 37 C.F.R. 

§ 1.97(b). 

To assist the Examiner, the listed on the attached form PT0-1449. It is 

respectfully requested that an Examiner initialled copy of this form be returned to 

the undersigned. 

1299 Pennsylvania Avenue, N.W. 
Washington, D .C. 20004 
(650) 463-8109 

Date: December 8, 1997 · 

Respectfully submitted, 

HOWREY & SIMON 

r'i~!!·~ }:~ ;( Clt~Jf~)i~t~~Ji. 
S!EflV!CE~ GENTEPi 

Albert P. Halluin 
Registration No. 25,227 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

( 

In re Patent Application of ) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

MURPHY, et al. 

Application No.: 08/798,691 

Filed: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

SUPPLEMENT AL INFORMATION DISCLOSURE STATEMENT 
·TRANSMITTAL LETTER 

,.·· 

Assistant Commissioner for Patents 
Washington, b .C. 20231 

~. ·"'· 

Sir: 

Enclosed is an Information Disclosure Statement and accompanying form 

PT0-1449 for the above-identified patent application. 

· [X] No additional fee for submission of an IDS is required. 

[] the fee of $230.00 as set forth in 37 C.F.R. § l.17(p) is also enclosed. 

[] A certification under 37 C.F.R. § l.97(e) is also enclosed. 

[] A certification under 37 C.F.R. § l.97(e), a petition requesting 

consideration of the information disclosure statement, and the petition 

fee of $130.00 as set forth in 37 C.F.R. § 1.17(i) are also enclosed. 

[] Charge$ __ to Deposit Account No. 08-3038 for the fee due. 

[ ] A check in the amount of $ __ is enclosed for the fee due. 
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The Commissioner is hereby authorized to charge any appropriate fees under 

37 C.F.R. §§1.16, 1.17 and 1.21 that may be required by this paper, and to credit any 

overpayment, to Deposit Account No. 08-3038. This paper is submitted in duplicate. 

1299 Pennsylvania Avenue, N.W. 
Washington, D .C. 20004 
(650) 463-8109 ... 

Date: December 8, 1997 

Respectfully submitted, 

HOWREY & SIMON 

By: 
Alb~luin 
Registration No. 25,227 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

MURPHY, et al. 

·Application No.: 08/798,691 

Filed: February 12, 1997 

For: CODING SEQUENCES OF 
THE HUMAN BRCAl GENE 

) 
) 
) GroVtp Art Unit: 1809 
) 
) Examiner: Minh-Tam Davis 
) 
) 
) 
) 
) 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PATENT 

Prior to the commencement oftlie Examination of the above-identified application, 

Applicants herewith submit the following Amendment to the claims and Remarks. · This 

Preliminary Amendments supplements the Preliminary Amendment previously submitted on 

October 23, 1997. 

AMENDMENT 

IN THE CLAIMS: 

Please amend claims 16; 17, 19, 20 and 24 as follows: 

1-
Claimfatwice amended). A method of identifying individuals having a BRCAl gene 

ovari al\ o ,.- brea~ c~.-x:er 
with a BRCAl coding sequence not associated wi~disease, comprising: 

(a) amplifying a DNA fragment of an individual's BRCAl coding sequence using an 

oligonucleotide primer which specifically hybridizes to sequences within the 
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gene; 

(b) sequencing said amplified DNA fragment by dideoxy sequencing; 

(c) repeating steps (a) and (b) until said individual's BRCAl coding sequence is 

completely sequenced; 

( d) comparing the sequence of said amplified DNA fragment to a BRCAl (omi) DNA 

sequence selected from the group consisting of: [SEQ. ID. NO.: 1 together with 

SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 

3 together with SEQ. ID. NO.: 5, SEQ. ID. NO: 3 and SEQ. ID. NO. 5;] SEQ ID 

NO: 1 together with SEQ ID NO: 3. SEO ID NO: 1 together with SEQ ID NO: 5 .. 

SEQ ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 1 together with SEQ 

ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 3 and SEO ID NO: 5; 

(e) determining the presence [of] or absence of each of the following polymorphic 

variations in said indiyidual's BRCAl coding sequence: 

(i) [AGC and AGT] C and I.at position 2201, 

(ii) [TTG and CTG] T and C at position 2430, 

(iii) [CCG and CTG] C and Tat position 2731, 

(iv) [GAA and GGA] A and G at position 3232, 

(v) [AAA and AGA] A and G at position 3667, 

(vi) [TCT and TCC] Tand Cat position 4427, and 

(vii) [AGT and GGT] A and G at position 4956; 

(f) det~rmining any sequence differences·between said individual's BRCAl coding 

sequences and a BRCAl (omi) DNA sequence selected from the group consisting 
' 

of: [SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 3, SEQ. ID. NO.: l toge~er 

with SEQ. ID. NO.: 5, SEQ. ID. NO.: 3 together with SEQ. ID. NO.: 5, SEQ. ID. 

NO.: 3 and SEQ. ID. NO. 5,] SEO ID NO: 1 together with SEO ID NO: 3. SEQ 

ID NO: 1 together with SEO ID NO: 5. SEQ ID NO: 3 together with SEO ID NO: 

5, SEO ID NO: 1 together with SEO ID NO: 3 together with SEQ ID NO: 5. SEQ 

2 
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I 

ID NO: 3 and SEQ ID NO: 5, wherein the presence of said polymorphic 

variations and the absence of a variation outside of positions 2201, 2430, 2731, 

3232, 3667, 4427 and 4956 is correlated with an absence of increased genetic 

·susceptibility to breast or ovarian cancer resulting from a BRCAl mutation in the 

BRCAl coding sequence. 

5 
ClainyY/(twice amended). A method of identifying individuals having a BRCAl gene 

. . . . . OV(lri~~ ~ ~r4a5+ COvll\l.Rf 
with a BRCAl codmg sequence not associated w1tl)f1Sease, compnsmg: 

(a} amplifying a DNA fragment ofan,inclividual's BRCAl coding sequence using an 

oligonucleotide primer which specifically hybridizes to sequences within the 

gene; 

(b) sequencing said amplified DNA fragment by dideoxy sequencing; 

(c) ··repeating steps (a) and (b) until said individual's BRCAl coding sequence is 

complet~ly sequenced; 

( d) comparing the sequence of said amplified DNA fragment to a BRCA 1 (omi) DNA 

sequence selected from the group consisting of: [SEQ. ID. NO.: 1 together with 

SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 

3 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 3 and SEQ. ID. NO. 5;] SEO ID 

NO: 1 together with SEQ ID NO: 3, SEO ID NO: 1 together with SEO ID NO: 5, .". 

SEO ID NO: 3 together with SEQ ID NO: 5, SEO ID NO: .1 together with SEQ 

ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 3 and SEQ ID NO: 5; 
' 

. ( e) ... determining the presence [of] or absence of each of the following polymorphic 

variations in said individual's BRCAl coding sequence: 

(i) [AGC and AGT]C and Tat position 2201, 

(ii) [TTG and CTG]. T and C at position 2430, 

(iii) [CCG and CTG] C and Tat position 2731, 

(iv) [GAA and GGA] A and G at position 3232, 

' 3 
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(v) [AAA and AGA] A and G at position 3667, 

(vi) [TCT and TCC] T and Cat position 4427, and 

(vii) [AGT and GGT] A and G at position 4956; and 

(f) determining any sequence differences between said individual's BRCAl coding 

sequences and a BRCAl (omi)DNAsequence selected from the group consisting 

of: [SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together 

with SEQ. ID. NO.: 5, SEQ:ID. NO.: 3together with SEQ. ID. NO.: 5, SEQ. ID. 

NO.: 3 and SEQ. ID. NO. 5,] SEQ ID NO: l together with SEQ ID NO: 3. SEO 

ID NO: 1 together with SEO ID NO: 5, SEQ ID NO: 3 together with SEO ID NO: 

5. SEQ ID NO: 1 together with SEQ ID NO: 3 together with SEQ ID NO:_ 5, SEQ 

ID NO: 3 and SEQ ID NO: 5, wherein the presence of said polymorphic 

variations and the absence of a variation outside of positions 2201; 2430, 2731, 

-3232, 3667, 4427 and 4956 is correlated with an absence of increased genetic 

_susceptibility to breast or ovarian cancer resulting from a BRCA 1 mutation in the · 

BRCAl coding sequence; 

- wherein codon variations occur at the following frequencies, respectively, in a -
W.lth no f0t.-viily n\1yfvr'j etf V_1ta<>+ ''IV I"'" 

· [caucasian] Caucasian population of individualsfi:ee ef eliseasg; c;v~l"'1ai11 .CLJ.t'1c.£Y"' 
I\ 

I 1 n 

(i) at position 2201, [AGC and AGT] C and T occur at frequencies from 

about 35[-] to about 45%, and from about 55[-] to about 65%, 

respectively; 

(ii) at position 2430, [TTG and CTG] T and C occur at fr~quencies from about · 

35[-] to about 45%, and from about 55[-] to about 65%, respectively; 

(iii) at position 2731, [CCG and CTG] C and T occur at frequencies from 

about 25['.'] to about 35%, and from about 65[-] to about 75%, 

respectively; 

(iv) at position 3232, [GAA and GGA] Aand G occur at frequencies from 

about 35[-] to about 45%, and from about 55[-] to about 65%, -

4 
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respectively; 

(v) at position 3667, [AAA and AGA] A and G occur at frequencies from 

about 35[-] to about 45%, and from about 55[-] to about 65%, 

respectively; 

(vi) at position 4427, [TCT and TCC] T and C occur at frequencies from about 

45[-] to about 55%, and from about 45[~] to about 55%, respectively; and 

(vii) at position 4956, [AGT and GGT] A and G occur at frequencies from 

about 35[-] to about 45%, and from about 55[-] to about 65%, 

respectively. 

~ 

Claim~wice amended). A method of detecting an increased genetic susceptibility to 

breast and ovarian cancerin an individual resulting from the presence of a mutation in the 

BRCAl coding sequence, comprising: 

I 

(a) afl1:plifying a DNA fragment of an individual's BR~Al coding sequence using an 

oligol)ucleotide primer which specifically hybridizes to sequences Within the 

(b) 

(c) 

gene; 

sequencing said amplified DNA fragment by dideoxy sequencing; 

repeating steps (a) and (b) until said individual's BRCAl coding sequence is 

completely sequenced; 

(d) . comparing the sequence of said amplified DNA fragment to a BRCAl(omi) DNA 

sequence selected from the group consisting of: [SEQ. ID. NO.: 1 together with 

SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 

3 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 3 and SEQ. ID. NO. 5;] SEO ID 

NO: 1 together with SEO ID NO: 3. SEQ ID NO: l together with SEO ID NO: 5. 

SEQ ID NO: 3 together with SEO ID NO: 5. SEQ ID NO: 1 together with SEO 

ID NO: 3 together with SEQ ID NO: 5. SEQ ID NO: 3 and SEQ ID NO: 5; 

5 
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(e) determining any sequence differences between said individual's BRCAl coding 

sequences and a BRCAl (omi) DNA sequence selected from the group consisting 

of: SEQ. ID. NO.: 1 together with [SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together 

with SEQ. ID. NO.: 5, SEQ. ID. NO.: 3 together with SEQ. ID. NO.: 5, SEQ. ID. 

NO.: 3 and SEQ. ID. NO. 5] SEQ ID NO: 3, SEO ID NO: 1 together with SEQ ID 

NO: 5, SEQ ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 1 together with 

SEQ ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 3 and SEQ IDNO: 5 in 

order to determine the presence or absence of base changes in said individual's 

BRCAl coding sequence wherein a base change which is not any one of the 

following: 

(i) [AGC and AGT] C andT at position 2201, 

(ii) [TTG and CTG] Tand C at position 2430, 

(iii) [CCG and CTG] C and T at position 2731,. 

(iv) [GAA and GGA] AandG at position 3232, 

(v) [AAA and AGA] A and G at position 3667, 

(vi) [TCT and TCC] T and Cat position4427, and 

(vii) [AGT and GGT] A and Gat position4956, is correlated with the 

potential of increased genetic susceptibility to breast or ovarian cancer resulting 

from a BRCAl mutation in the BRCAl coding sequence . 

. tr 
· Clain¢'Ctwice amended). A method of detecting an increased genetic susceptibility 

to breast and ovarian cancer in an individual resulting from the presence of a mutation in the 

BRCAl coding sequence, comprising: 

[(t)] fru 

[(g)] !hl 

(\~ 

amplifying a DNA fragment of an individual's BRCAl 

[coding sequence] coding sequence using an oligonucleotide primer 

which specifically hybridizes to sequences within the gene; 

sequencing said amplified DNA fragment by dideoxy sequencing; 

6 
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[(h)] (£} 

[(i)]@ 

repeating steps (a) and (b) until said individual's BRCAl coding sequence 

is completely sequenced; 

comparing the sequence of said amplified DNA fragment to a BRCAl (omi) 

DNA sequence selected from the group consisting of: [SEQ. ID. NO.: 1 

together with SEQ. ID. NO.: 3, SEQ. ID. NO.: 1 together with SEQ. ID. 

NO.: 5, SEQ. ID. NO.: 3 together with SEQ. ID. NO.: 5, SEQ. ID. NO.: 3 

and SEQ. ID. NO. 5;] SEO ID NO: 1 together with SEQ ID NO: 3. SEQ 

ID NO: l together with SEQ ID NO: 5, SEQ ID NO: 3 together with SEQ 

ID NO: 5. SEQ ID NO: 1 together with SEQ ID NO: 3 together with SEQ 

ID NO: 5, SEQ ID NO: 3 and SEQ ID NO: 5; 

determining any sequence differences between said individual's BRCAl 

coding sequences and a BRCA 1 (omi) DNA sequence selected from the. 

group consisting of: [SEQ. ID. NO.: 1 together with SEQ. ID. NO.: 3, 

SEQ. ID. NO.: 1 together with SEQ.ID. NO.: 5; SEQ. ID. NO.: 3 together 

with SEQ. ID. NO.: 5, SEQ. ID~ NO.: 3 and SEQ. ID. NO. 5] SEQ ID NO: 

1 together with SEQ ID NO: 3, SEQ ID NO: 1 together with SEQ ID NO: 

5. SEQ ID NO: 3 together with SEQ ID NO: 5, SEQ ID NO: 1 together 

with SEQ ID NO: 3 together with SEQ ID NO: 5. SEQ ID NO: 3 and SEQ 

ID N0:-5 in order to determine the presence or absence of base changes in 

said individual's BRCAl coding sequence wherein a base change which is 

not any one of the following: 

(i) [AGC and AGT] C and Tat positiol12201, 

(ii) [TTG and CTG] T and C at position 2430, 

. (iii) [CCG and CTG] C and T at position 2731, 

(iv) [GAA and GGA] A and G at position3232, 

(v) [AAA and AGA] A and G at.position 3667, 

(vi) [TCT and TCC] T and C at position 4427, and 

·~ 7 
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-~ 

(vii) [AGT and GGT] A and G at position 4956, is correlated with the 

potential of increased genetic susceptibility to breast or ovarian cancer 

resulting from a BRCAI mutation in the BRCAl coding sequence, 

wherein codon variations occur at the following frequencies, respectively l. · 

wrl-1\ t\O ~4'A;\'i h\ 5-m r'-\ o=I 
in a [caucasian] Caucasian population ofindividualsjfee ef aisettSC: ~~· o-r-

,, ' f).Jf.IV", ~ 

(i) at position2201, [AGC and AGT] C and T occur at C-0.Ple~ 

frequencies from about 35[-] to about 45%, and from about 

55[-] to about 65%, respectively; 

(ii) at position 2430, [TTG and CTG] T and C occur at 

frequencies from about 35[-] to about 45%, and from about 

55[-] to about 65%, respectively; 

(iii) at position 2731, [CCG and CTG] C and T occur at 

frequencies from about 25[-] to about 35%, and from about 

65[-] to about 75%, respectively; 

(iv) at position 3232, [GAA and GGA]A and G occur at 

frequencies ,from about 35[-] to about 45%, and from about 

55[-] to about 65%, respectively; 

. (v) at position 3667, [AAA and AGA] A and G occur at 

frequencies from about 35[-]to about45%, and from about 

55[-]to about 65%, respectively; 

(vi) at position 4427, [TCT and TCC] T and C occur at 

frequencies from about 45[-] to about 55%, and from about 

45H:to about 55%, respectively; and 

(vii) at position 4956, [AGT and GGT] A and G occur at 

frequencies from about 35[-J to about 45%, and from about 

55[-] to about 65%, respectively. 

8 
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Claim 24 (twice amended). AB Al coding sequence according to clainfs 3 ~ S, 

wherein the codon pairs occur at the followi g frequencies.~spectivel~ in a Caucasian 

population of individuals,.p-ee of disease: 

(i) at position 2201, AGCand AGT] C and T occur at frequencies of 

about 40%, and fr m about SS[-] to about 6S%, respectively; 

(ii) at position 2430, [ CT'G and CTG] T and C occur at frequencies 

from about 3S[-] to a out 4S%, and from about SS[-] to about 6S%, 

(iii) 

respectively; 

d CTG] C and T occur at frequencies 

from about 2S[-] to abou 3S%, and from about 6S[-] to about 7S%, 

respectively; 

(iv) at position 3232, [GAA and GGA] A and G occur at frequencies 

from about3S[-] to about 4S0 
, and from about SS[-] to about 

6S%, respectively; 

(v) at position 3667, [AAA and AG ] Aand G occur at frequencies 

from about 3S[-] to about 4S%, an from about SS[-] to about 

6S%; respectively; 

(vi) at position4427, [TCTandTCC] ~T~...:::::. 

from about 4S[-] to about SS%, and fro about 4S[-] to ab~ut SS%, 

respectively; and 

(vii) at position 49S6, [AGTand GGT] A and occur at frequencies 

from about 35[-Jto about 4S%, and from ab ut SS[-] to about 6S%, 

respectively. 

IN THE ABSTRACT: 

Please delete the current abstract and replace with the following substitute abstract: 

9 
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I __ _ 
ABSTRACT OF THE DISCLOSURE 

CODING SEQUENCES OF THE HUMAN BRCAl GENE 

This invention is directed to three coding sequences of the BRCAl gene. The three 

coding sequences, BRCAl (omil), BRCAl (omi2) and BRCAl (omi3) as well as their frequencies of 

occurrence are provided together with the protein sequences they code for. Another aspect of this 

invention is a method of determining the consensus sequence for any gene. Another aspect of the 

invention is a method of identifying an individual having an increased genetic susceptibility to 

breast Qr ovarian cancer because they have inherited a causative mutation in their BRCAl gene. 

This invention is also related to a method of performing gene therapy with any of the isolated 

BRCA 1 coding sequences. 

REMARKS 

Pursuant to Applicants' discussions with the Examiner, the foregoing Supplemental 

Preliminary Amendment is submitted in order to correct minor typographical errors, to recite the 

specific nucleotides comprising the polymorphisms rather than the 3 base-codons containing 

these polymorphisms, and to limit the polymorphic variation frequencies recited in claim 24 to 

those of "a caucasian population of individuals free of disease" (as in claims 17 and 20). In 
. . . 

addition, claims 16, 17, 19 and 20 were amended to include the limitation of all three sequences 

together, i.e., "SEQ ID NO: 1 together with SEQ ID NO: 3 together with SEQ ID NO: 5"; 

L---- .... 
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Applicants' failure to include this final permutation in the previous Preliminary Amendment was 

an inadvertent error. No new matter is added by any of the amendments. 

Dated: 

11 

Respectfully submitted, 

~1t,JL,.. 
Albert P. Halluin Reg. No. 25,227 

HOWREY & SIMON 
Box34 
1299 Pennsylvania Avenue, N.W. 
Washington, D. C. 20004-2402 
Tel: (650) 463-8109 
Fax: (650) 463-8400 
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Interview Summary 

Application No. 

08/798,691 

Examiner 

Applicant(s) 

Sheela J. Huff 

All participants (applicant, applicant's representative, PTO personnel): 

Murphy et al 

Group Art Unit 

1642 

( 1 ) Sheela J. Huff 

(2) Albert Halliun 

(3)~~~~~~~~~~~~~~~~~-

(4)~~~~~~~~~~~~~~~~~ 

Date of Interview ------'-J=,-'e..;.;:b_11'-'-'-1:....:9:....:9:....:8'-------'--

Type: IXI Telephonic 0 Personal (copy is given to 0 applicant 0 applicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes IXI No. If yes, brief description: 

Agreement IXI was reached. 0 was not reached. 

Claim(s) discussed: _a_l!_._p_e_n-'-cJ._in_..g'--c-~_a1_in_s_. _______________________________ _ 

Identification of prior art discussed: 

none 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 

The attorney agreed to the changes in the Examiner's amendment. 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render 
the claims allowable must be attached. Also, where no copy of the amendents' which would render the claims allowable 
is available, a summary thereof must be attached.) 

1. 1X1 It is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE 
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP 
Section 713.04). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH 
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. D Since the Examiner's interview summary above (including any attachments) reflects a complete response to 
each of the objections, rejections and requirements that may be present in the last Office action, and since the 
claims are now allowable, this completed form is considered to fulfill the response requirements of the last 
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above 
is also checked. 

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. 

U.S. Patent and Trademark Office 
CT/"\_A 1 ':! /Dou 1 (\_QI';\ ln+.oruiOtAJ ~11mm.oru 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

SERIAL NUMBER I FILING DATE I FIRST NAMED APPLICANT I ATIORNEY DOCKET NO. 

0:3/798,691 02/12/97 MURPHY 

HM:31 /0217 
ALBERT P. HALLUIN 
HOWERY ~< SI MON 

L 12'519 PENl\f!3YL Vf..\N I A AVE. , N. lA.!. 
WASHINGTON DC 20004 

EXAMINER 

PAPER NUMBER 

_J 
DATE MA~E.Q~.2 

02/17/98 

Please find below a communication from the EXAMINER in charge of this application. 

Commissioner of Patents 

.. ...a .. .-a.I .. ........ l..-ti.&-1#11.&.I ..... .- ..-..~Pll."-1 
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Notice of Allowability 

Application No. 

08/798,691 

Examiner 

Applicant(s) 

Sheela J. Huff 

Murphy et al 

Group Art Unit 

1642 

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 Allowance and Issue Fee Due or other appropriate communication will be 
mailed in due course. 

IX! This communication is responsive to interviews on 1214197, 12111197, 12112197 and 2/10198 

IX! The allowed claim(s) is/are 5, 16-21and24 renumbered as 1-8 respectively. 

D The drawings filed on ------~- are acceptable. 

D Acknowledgement is made of a c
0

laim for foreign priority under 35 U.S.C. § 119(a)-(d). 

D All D Some* D None of the CERTIFIED copies of the priority documents have been 

D received. 

D received in Application No. (Series Code/Serial Number) --------
0 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 
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in 
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a). 

0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PT0-152, which discloses 
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED. 

IX! Applicant MUST submit NEW FORMAL ORA WINGS 

D because the originally filed drawings were declared by applicant to be informal. 

IX! including changes required by the Notice of Draftsperson's Patent Drawing Review, PT0-948, attached hereto or 
to Paper No. __ . 

D including changes required by the proposed drawing correction filed on ______ , which has been 
approved by the examiner. 

D including changes required by the attached Examiner's Amendment/Comment. 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the 
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed to the Official 
Draftsperson. 

0 Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES 
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER 
and DATE of the NOTICE OF ALLOWANCE should also be included. 

Attachment(s) 
IX! Notice of References Cited, PT0-892 

IX! Information Disclosure Statement(s), PT0-1449, Paper No(s). 7, 9and 1L 

IX! Notice of Draftsperson's Patent Drawing Review, PT0-948 

D Notice of Informal Patent Applic~tion, ;!0-152 )' 

IX! Interview Summary, PT0-413 ( Z_, oh}.J/~ 
IX! Examiner's Amendment/Comment 

D Examiner's Comment Regarding Requirement for Deposit of Biological Material 

IX! Examiner's Statement of Reasons for Allowance 

U. S. Patent and Trademark Office 
PTf1-~7 IR1>" Q_Qt;\ Notice of Allowabilitv 

/ifi.xl~ n~, 
SHEELA HUW,- ' 

PRIMARY EXAMINER 

P:=lrt nf P:=lnAr l\ln 16 
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Serial Number: 08/798691 Page2 

Art Unit: 1642 

EXAMINER'S AMENDMENT l p 

1. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Albert Halluin on December 12,1997 and February 10, 1998. 

2. The application has been amended as follows: 

/ 
a. Claim 3 has been cancelled. 

b. Claimi has been amended as follows: 

'(. A BRCA1 coding sequence according to claim[s or] 5 wherein the codon pairs 

occur at the following frequencies, [respectively,] in a Caucasian population of 

individuals with no family history of breast or ovarian cancer [free of disease]: 

(i) at position 2201, C and T occur at frequencies of about 40%, and from 

about 55% to about 65%, respectively; 

(ii) at position 2430, T and C occur at frequencies of about 35 to about 45%, and 

from about 55% to about 65%, respectively; 

(iii) at position 2731, C and T occur at frequencies of about 25 to about 35%, 

and from about 65% to about 75%, respectively; 
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Serial Number: 08/798691 Page 3 

Art Unit: 1642 

(iv) at position 3232, A and G occur at frequencies of about 35 to about 45%, 

and from about 55% to about 65%, respectively; 

(v) at position 3667, A and G occur at frequencies of about 35 to about 45%, and 

~ 1 from about 55% to about 65%, respectively; 

(vi) at position 4427, T and C occur at frequencies of about 45 to about 55%, 

and from about 45% to about 55%, respectively; and 

(ii) at position 4956, A and G occur at frequencies of about 35 to about 45%, and 

from about 55% to about 65%, respectively. 

c. In claim 16, line 2, --ovarian or breast cancer-- has been inserted before "disease". 
/---

d. In claim 17, line 2, --ovarian or breast cancer-- has been inserted before "disease". 

/ / / 
e. In claim 17, line 38, --with no family history of breast or ovarian cancer-- has been 

/ 
inserted after "individuals" and "free of disease" has been deleted. 

,-- / _, 
f. In claim 20, line 39, --with no family history of breast or ovarian cancer-- has been 

/ 
inserted after "individuals" and "free of disease" has been deleted. 

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

Sequence ID No 5 is free from the art of record. Tha seqeunce of claim 24 is 

. free from the art of record because the prior art netiher teaches nor suggests all 7 

specific polymorphism sites in the same seqeunce. 
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Serial Number: 08/798691 Page 4 

Art Unit: 1642 

The method claims are free from the art of record because it is not predictable to 

combine 7 specific polymorphic sites into a consensus sequence, and to test only these 

7 specific polymorphic sites for rapid detection of individuals not having breast cancer. 

Any comments considered necessary by applicant must be submitted no later 

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

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

4. The Group and/or Art Unit location of your application in the PTO has changed. 
To aid in correlating any papers for this application, all further correspondence 
regarding this application should be directed to Technology Center 1600, Group 1640, 
Group Art Unit 1642. · 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheela J. Huff whose telephone number is (703) 305-
7866. The examiner can normally be reached on Monday-Thursday from 6:30am to 
3:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lila Feisee, can be reached on (703)308-2731. The FAX phone number for 
this Group is (703)308-4242. 

Communications via Internet e-mail regarding this application, other than those 
under 35 U:S.C. 132 or which otherwise require a signature, may be used by the 
applicant and should be addressed to [lila.feisee@uspto.gov]. · 

All Internet e-mail communications will be made of record in the application file. 
PTO employees do not engage in Internet communications where there exists a 
possibility that sensitive information could be identified or exchanged unless the 
record includes a properly signed express waiver of the confidentiality 
requirements of 35 U.S.C. 122. This is more clearly set forth in the Interim Internet 
Usage Policy published in the Official Gazette of the Patent and Trademark on 
February 25, 1997 at 1195 OG 89. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 308-01 ~6. 
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ALBERT P. HALLUIN 
HOWEF\"i !:\.'. SI IYfON 
1299 PEM~SYLVANIA AVE .• N.W. 
WASHINGTON DC 20004 

APPLICATION NO.: • FiLING DATE · TOTALCLAIMS ·· :> EXAMINERAND GROUP ART' UNIT.-~,, :: 

First Nainect!J :::i · ':ii l::l ,, b ·.y . 
Applicant 

TITl.£0F 
INVENTION 

MURPHY, 

ll u ~::: . - ·- ··· J-· :• ·-· 

P·ATRICil4 D .. 

CODING SEQUENCES OF THE HUMAN BRCA1 GENE 

• ATTY'SDOOKELNO> ': 61.ASS"SUBCLASS .. ·.. BATCH NO. ,, . · ; APPLN: TYPE 

•.. :.~ . ..:1-··Ul.Jt::: •• U!Jl..f 

·FEE.DUE .. · 

.. OATE.MAtLeo . 

.. DATE DUE~ 

•::S. ::•::: ... 

·'"/tHE·~APPLIGA"110N;11f)ENTIFJEl!JcABOVE·HA$:BEEN'.EXAMINED.AND'IS·ALLOWEDFOR.ISSl:JANCEASA.PA,TENr.,·, .. · 
· PB(JSEGUFltJN.ON:fHE MERITS JS CLOSED~ . · ··· 

·· 'THliJSSUEF.ElfMt:JST-8E'..PAiD.·WITHIN.THREf; MONTHS FROM THE MAILING)PA·TE•OF·'THISNOTICE•OR·.THIS . 
··: ... A~PLICATl(!)N;;SHAL.'C:B~::REGA\RfJJ~D'.A$•ABAf'/D.ONED;• THIS·STATlllORV;PERlOD·CANNOT'BEEXTENDED; :. . · 

· HO·W TO RE$POND TC) THIS NOTICE: ··. · ... ·· ··• 
l. Review·the SMA_LJ;;ENTITY status shown above. · 
: Jftrne SMA:~tl ENTITY .is ·shown as YES;. verify your . ; If the SMALL ENTITY is· shown as NO: , , 

current SMALL ENTITY status: 

A. If the status is changed, pay twice the amount of the 
• :i:::EE DUE sh6Wi1 ,above and notify the· Patent and 
Trademark Offi~e of the char:im~ in status, or 

· · B. If the status is the same, pay the 'FEE DUE shown 
. above~ . 

. A. Pay FiEE DUE shown above, or , 

B. File verified statement of Small Entity Status before, or with; 
payment of 1/2 the FEE DUE shown above. · 

1t·0 Part•B-lssue Fee Transmittal should be completed and returned to the. PatentandTrademark Office (PTO) with your 
· • ISSUE FEE Even if the ISSUE· FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal 
. sholild pe complete¢ and returned. If you are charging the ISSUE FEE to your deposit account, section "4b" of Part 
. B~lssue Fee Transmittal should be completed and .an extra copy of the form should be submitted . 

. lit All communications regarding this application must give application number and batch number. 
Please .direct a.II communications prior to issuance to Box ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing· on applications-' filed on. or after Dec. 12, 1980.may require payment of 
.maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance / 
fees when due. 

:i'·.'" 
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··~-~--.--... ~....:..-~-· .· 

JI!': 1P,~tt:fii9;;o.41'6:$ll~iE~E f:B~'NSMlftA't. 
. . . . ) . . 

Co,inplete and., man thls~fprm; together with:/m1~1~'b1e feesi:,to: 
·-· J ... ~ ... -~L...i . . \. , ~'.t 

. Box ISSUE·FEE. · · , :-'- .. 
Assi~nt Commissioner for Pat~Wls 
Washington, o.c. 20231 

,, ··,. -·- ,,..,.;. 

MAll:.ING~INSJ!Rl!C11QNS: This form: should 'be ulled for transmitting the ISSl:JE FEE: Blocks 1 
thro,4~~~~~h()IJ!,i~:~~:.#."1:e1~ted where a~p~~rjl;lte'..Ali'fi:irthercorre$poridenceincluding th:e lssue·f:ee 
Receipt;tt:iePatenf,aavam:e orde1S·aria notification ofimairitenarice fees will be mailed to the current 
_cprfe~~~~en~)liddtess,as in<li<:ate~ u~iesi1 eorrected .below or directed otherwise in Block 1, by (a) , 
specl{y!ngra new.C()rrespondence address; and/or {b) indieating a separate·"FEE ADDRESS" for 

Note: The .certificate of malling elow can only be used for dpmestlc 
mailings of iheJssue Fee Transmittal. nils certificate cannot be used 
!cir any other accompanylhgpaper5. Each additional paper, such as an 
asslgnm~nt or formal drawing: must have Its own certificate of malling. 

maintenance fe~•riotificatlons. - · Certificate_ of Malling 

CURRENT cORRESPONDENCE ADDRESS (Note: Legibly mark•up with any clirrections or use Block 1) ·· ·I hereby.certify that this Issue Fee Transmittal Is being deposited with. 
the United States Postal Service with·sufficlent postage ·for first class 
mail In an envelope addressed to the Box Issue Fee address above on 
the date indicated below. 

ALBERT P. Hl.\LLUIN 
HOWERY & SIMON 
1299PENNSYLVANIA AVE., tN.W. 
WASHINGTON DQ 2000'4 

APPLICATION NO. 

First Name4J ..:. · 
Applicant 

FILING' DATE TOTAL CLAIMS 

'• uu::::. 

TITLE OF 
INVENTION 

MURPHY~ PATRICIA D. 

CODING SEQUENCES OF-THE HLIMAN·BRCA1 GENE-

AnYS DOCKIIT NO. . CLASS-SUBCLASS BATCH NO. APPLN:TYPE 

(Deposttor's name) 

(Signature). 

(Date) · 

EXAMINER AND GROUP ART UNIT DATE MAILED 

SMALL ENTITY FEE DUE DATE DUE 

·Albert P. 
\.,I;,) ' 

0 Change ofC:orrespondence address (or Change of Correspondence Adciressfonn 
.PTQ/SBn22) attached. 

2. · .o · t e patent! e, llst 
(1 )')he names of up to 3 registered patent 
attorneys or.agents OR, alternatively, (2) 
the· name of a single !inn (having as a 
member a registered attorney or agent) 
and the names of up io 2 registered patent 
att0n;ieys or agents. If no name Is listed, no 
name will be printed, 

2 

.... ,) 
R. Th:q,mlili Gallegos 

. .~<:..., . t • . .-

c;J "Fee Address• indication (or "Fee Address• Indication fonn PTO/SB/47) attached. 

3. ASSIGNEE NAME AND-RESIDENCE DATA TO BE PRINTED ON;THE.PATEl'ff (prinror type) • ·· 
PLEASE lilOl;E: Unless an. assignee is identified below, no as~ignee data will appear.on the patent. 
lm:IUslon of assignee data is only appi'opfate wheri an assignment,has been•prevlousJy ;.Submitted to 
the . PTO or ls-:belng submitted under separate cover. Completion ofthis fcimi is.NOT a subsititue for 
filing an assignment. 
(A) NAME OFASSIGNEE OncorMed, Inc.,) 

(B) RESIDENCE: (CIT'( & STATE OR COUNTRY) Gaithersburg' Maryland 

Please-check the appropriate assignee category indicated below (will not be printed on the patent) . 

. D Individual E§ corporatl~n or other private group entity EJ g_over~ment 

48. The following fees are enclosed (make chlibk pa~ab1~ to Coifimlssloner 
· of Patents and Trademarks): ' -"'· · :::: : · : . 
~ Issue Fee 3:.:- t', 

Cl Advanc~ Order - # of Copies 1 q::.> . . r .. • 
UI 

4b. The following fees or defirilency lri these fees should be charged to: 

DEPOSiT ACCOUNT NUMBER-----------­
(ENCLOSE AN EXTRA COPY OF THIS FORM) 

D Issue Fee 
D Advance Order - # of Copies 

:The COMMISSIONER OF PATENTS AND TRADEMARKS, IS requested to apply.the Issue Fee to the application lde~tlfied above. 
-. •'-

.. 
NOTE; The Issue Fee will not be accepted from anyone other than the applicant; a registered attorney 
or agent; or the assignee or other party In interest.as shown by the records of ttie Patent and 
Tradema!'k Office. 

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time~fo. 1 .. 1. llli''•MX. . · 00000005 0879Bfill:oo ~-!'> 
depending on the needs of the individual case. Any comments on the amount of time reqtiired · 63~ 00 u~­
to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
Office, Washington, D.C. 20231. DO NOT SEND. FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee, Assistant CommissibnE)r for 
Patents; Washington D.C. 20231 · · · 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
.·· ~"~pf info"J.'1:1tiei:i;~~l~!IS ;it di~p,l~ys a vaHd OM E! control num.ber. · 
\·:· :~.'>~ '· :·;·;:.-.;::·\_: .. ·~;:·~· ; .... _r:; ., )' . .. ··,.~ ' 
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IN 1HE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of; 

Patricia D. MURPHY, et al. 

Application No. 081798,691 

Filed: February 12, 1997 

For. COD1NG SEQUENCES OF TIIE 
HUMAN BRCAl GENE 

Attention: Drafting Branch 

Art Unit: 1642 

Examiner: Huff, S. 

Attorney's Docket No:. 05371.0014.999 

Batch: A52 

S!JBMISSJON OF FORMAL DRAWINGS 

BOX ISSUE FEE 
Assistant Corronissioner for Patents 
Washington, D.C. 20231 

Sir: 

Enclosed please find one (1) sheets of formal drawings for .. review by the 

Patent and Trademark Office in connection with the Notice of Allowance mailed 

February 17, 1998. Also, attached is a copy of the Notice of Draftperson' s Patent 

Drawirig Review (Form PTO 948) noting the changes requir~d in Paragraphs 10 and 

12 . In this Notice, it is indicated that there are two (2) figures, when in fact there is 

only one (1). 

Should the enclosed· drawings require; changes, it is respectfully requested 

that the Patent and Trademark Office notify the.undersigned attorney of same. 

Date: February 26, 1998 

HOWREY & SIMON 
Box No. 34 
1299 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2402 
(650) 463~S100 

Respectfully submitted, 
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-----------------------------------------------------------------! 

PTO UTILITY GRANT 

Paper Number / 1 
The Co~ssioner of Patents 

and Trademafks 
Has received an application/or a patent for a 
new and useful inverition. The title and de­
scription ofthe invention are enclosed. The 
requirements of law have been complied with, 
afld it has been determined that a patent on 
the invention shall be granted under the law. 

Therefore, this 

United States Patent 
Grants to the person(s) having title to this 
patent the right to exclude others from mak­
ing, using, offering for sale, or selling the in­
vention throughout the United States of 
America or importing the invention into the 
United States of America/or the term set forth 
below, subject to the payment of maintenance 
fees as provided by law. 

If this application was filed prior to June 8, 
1995, the term of this patent is the longer of 
seventeen years from the date of grant of this 
patent or twenty years from the earliest effec­
tive U.S. filing date of the application, sub-

. ject to any statutory extension. 

If this application was filed on or after June 
8, 1995, ihe term ofthis patent is twenty years 
from the U.S.Jiling date, subject to an statu­

·. tory extension. lfthe application contains a 
specific reference to an earlier filed applica­
tion or applications under 35 U.S. C. 120, 121 
or 365(c). the te1J11 of the patent is twenty years 
from the date on which the earliest applica­
tion was filed, subject to any statutory exten-
sion. 

I: Form ptCM584 '(Rev.1197) 

''------·-------------------------·--· --------·- -·--··---------. ·----·· -·-··· ·----------········ ---------------------·--

\ 

\ . 
! 
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UNITE!) STATES ..:PARTMENT OF COMMERCE 
Patent and Trademark Office 

ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS . . 
Washington, D.C. 20231 

CHANGE OF ADDRESS/POWER OF ATTORNEY 

LOCATION 9200 SERIAL NUMBER 08798691 PATENT NUMBER 5750400 

. 21072 
32680 
39623 
40772 
42887 

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 22930 

THE PRACTITIONERS OF RECORD HAV~ BEEN CHANGED TO CUSTOMER # 22930 

THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 22930 

ON 02/04/00 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER 22930 IS: 

HOWREY & SiMON 
1299 PENNSYLVANIA AVENUE NW 
BOX 34 , 
WASHINGTON DC 20004 

AND THE PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 22930 ARE: 

25101 25227 26599 29209 30104 30186 31036 32040 
34206 34301 .35944 36253 36576 37969 38069 38424 
39772 39839 39841 39948 39965 40205 40509 40659 
41114 41131 41408 41410 41612 41698 42012 42714 
43610 43741 43881 44400 45045 

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOWING ACTION WHEN THE 
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER: 
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET, 
'ADDRESS CHANGE TO CUSTOMER NUMBER'. LINE THROUGH THE OLD 
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE 'CUSTOMER 
NUMBER' AS THE NEW ADDRESS. FILE THIS LETTER IN THE FILE JACKET. 
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS 
OF RECORD, FILE LETTER IN THE FILE JACKET. 

32212 
39604 
40750 
42759 
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/ Jit~~ U.S. Patent 5,75~00 'O · 
Attorney Docket 044921-5055-US -/J'( 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE Certifica4: ~ 
In Re Patent of: Patricia D. Murphy et al. ) 

) 
Patent No. 5,750,400 ) 

) 
Issued: May 21, 1998 ) 

) 
Application 081798,691 ) 

) 
Filed: February 12, 1997 ) 

) 
For: Coding sequences of the human BRCAl gene ) 

Mail Stop Certificate of Corrections Branch 
U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

REQUEST FOR CERTIFICATE OF CORRECTION 

OCT 1 0 2003 

of Correction 

This is a request for the issuance of a Certificate of Correction under 37 C.F.R. 1.323 in the 

above-identified patent. Two (2) copies of form PT0-1050 are enclosed. Applicants respectfully submit 

that the errors, misidentification of nucleic acid and protein sequences in the Sequence Listing of the 

patent, are errors of a clerical nature and that their correction does not involve changes which would 

constitute new matter or require reexamination. Accordingly, correction under 37 C.F.R. 1.323 is 

requested. An authorization to charge the deposit account of the undersigned, Deposit Account No. 50-

0310 in the amount of $100.00, as set forth under 37 CFR l.20(a), is given herewith. 

This request is filed to correct sequence identifiers that were inadvertently applied to the wrong 

sequences. Specifically, SEQ ID NO: 3 and 4 of the Sequence Listing correspond to a gene known as 

.BRCAl (omi
3J but these sequences were misidentified in the specification as SEQ ID NO: 5 and 6, 

respectively. SEQ ID NO: 5 and 6 of the Sequence Listing correspond to a gene known as BRCAl (omi
2
J 

but thes~ sequences were misidentified in the specification as SEQ ID NO: 3 and 4, respectively. 

The sequences corresponding to SEQ ID NO: 3 to 6 of the Sequence Listing are correctly identified in the 

attached Form PT0-1050, which serves to correct the specification. 

10/06/2003 DTESSEK1 00000135 500310 5750400 

01 FC:1811 100.00 DA 

I ()CT 1 0 2003 
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Attorney Docket 044921-5055-US 
U.S. Patent 5,750,400 

Applicatiop 08/798,691 
Page 2 

If there are any additional fees due in connection with the filing of this Request, the 

Commissioner is hereby authorized to charge any fees due to Deposit Account No. 50-0310. 

Dated: October 6, 2003 
Morgan, Lewis & Bockius LLP 

Customer No. 09629 
1111 Pennsylvania A venue, N. W. 
Washington, D.C. 20004 
202-739-3000 

Respectfully submitted 
Morgan, Lewis & Bockius LLP 

' 

Registration No. 50,801 
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Form PTO- I 050 

UNITED STATES PATENT AND TRADEMARK OFFICE (OJ-" 
CERTIFICATE OF CORRECTION 

PATENT NO. 5,750,400 

ISSUED: May 12, 1998 

INVENTORS: Patricia D. MURPHY et al. 

It is hereby certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

~In column 2, lines 42-43, delete "BRCAl (omi
2J SEQ ID NO: 3 and BRCAl (omiJ) SEQ ID NO: 5" and 

add -- BRCAl (omi
2J SEQ ID NO: 5 and BRCAl (om

13J SEQ ID NO: 3--. 

-ln column 4, lines 29-30, delete "SEQ ID NO: 3 and SEQ ID NO: 5 respectively" and add --SEQ ID 
NO: 5 and SEQ ID NO: 3 respectively--. 

··111column21, line 41, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

-In column 22, line 42, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

·fo column 22, line 45, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

-ln column 22, line 58, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

·ffl column 23, line 63, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5-- . 

.Jn column 22, line 67, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

-fo column 24, line 2, delete "SEQ ID NO: 3" and add --SEQ ID NO: 5--. 

~J.ncolumn 24, line 5, delete "SEQ ID NO: 3" and ~dd --SEQ ID NO: 5--. 

MAILING ADDRESS OF SENDER 

MORGAN, LEWIS & BOCKIUS LLP 
Attn: Patent Support Unit 
1111 Pennsylvania A venue, NW 
Washington, DC 20004 

Patent No. 5,750,400 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,750;400 
DATED : May 12, 1998 
INVENTOR(S) : Patricia D. Murphy et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 2, 
Lines 42-43, delete "BRCAl (omilJ SEQ ID NO: 3 and BRCAl (omi3J SEQ ID NO: 5" and 
add -- BRCAl (omilJ SEQ ID NO: 5 and BRCAl (omi3J SEQ ID NO: 3 --. 

Column 4, 
Lines 29-30, delete "SEQ ID NO: 3 and SEQ ID NO: 5 respectively" and add -- SEQ ID 
NO: 5 and SEQ ID NO: 3 respectively--. 

Column 21, 
Line 41, delete "SEQ ID NO: 3" and add -- SEQ ID NO: 5 --. 

Column 22, 
Lines 42, 45, 58 and 67, delete "SEQ ID NO: 3" and add -- SEQ ID NO: 5 --. 

Column 23, 
Line 63, delete "SEQ ID NO: 3" and add -- SEQ ID NO: 5 --. 

Column 24, 
Lines 2 and 5, delete "SEQ ID NO: 3" and add -- SEQ ID NO: 5 --. 

Signed and Sealed this 

Seventeenth Day of February, 2004 

JONW.DUDAS 
Acting Director of the United States Patent and Trademark Office 
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NOTICE i1E: CERTIFICATES OF CORRECTION 

DATE Paper No.:_..,..__ __ 
f I #;/<:? 

I 

TO S'upervisor, Art ~nit //_,~!). 1 

},_ / / 

\.. __ ./ 
SUBJECT: Certificate of Correction Request in Patent No.: I;· '75"'0 1/&0 

A response to the following question is requested with respect to the accompanying request for a 
certificate of correction. · 

With respect fo the change(s) requested, correcting Office and/or Applicant's errors, should the paten1 
read as shown in the certificate of correction? No new matter should be introduced, nor should the scope or 
meaning of the claims be changed. . 

PLEASE COMPLETE THIS FORM AND 
RETURN WITH FILE, WITHIN 7 DAYS, 

THANK YOU FOR YOUR ASSISTANCE! 

.I 

Note your decision, regarding the changes requested in the Request for Certificate of Correction, by 

placing a check mark (J') in the box that reflects your decision, which corresponds to the question checked 

above. 

D Comments below 

J) , , ; ;' /. / !· / . .-.., ./ .. . ,. - : 

Supervisor Art Unit 

PTOL-306 (REV. 10187) U.S. DEPARTMENT OF COMMERCE Patent and Trademark 0£ 

( 
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All of the Cited Publications 
were missing from the Official 

PTO File History. 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1 , 1996 

CLAIMS AS FILED - PART I 
(Column 1) (Column 2) SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 

TOTAL CLAIMS minus 20 = 

* INDEPENDENT CLAIMS 
minus 3 = 

MULTIPLE DEPENDENT CLAIM PRESENT 

* If the difference in column 1 is less than zero, enter "O" in column 2 

CLAIMS AS AMENDED - PART II 
(Column 1) (Column 2) (Column 3) SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADDI-

AFTER PREVIOUSLY EXTRA RATE TIONAL 

AMENDMENT PAID FOR FEE 

Total * Minus ** = x$11= 

Independent * Minus *** = x40= 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= 
TOTAL 

(Column 1) (Column 2) (Column 3) 
ADDIT. FEE 

CLAIMS HIGHEST 
al REMAINING NUMBER PRESENT ADDI-

... AFTER PREVIOUSLY EXTRA RATE TIONAL 

z AMENDMENT PAID FOR w 
FEE 

:as Total * Minus ** 
c = x$11= 
z 
w Independent * Minus *** 
:as = x40= 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= 

TOTAL 

(Column 1) (Column 2) (Column 3) ADDIT. FEE 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADDI-

AFTER PREVIOUSLY EXTRA RATE TIONAL 

AMENDMENT PAID FOR FEE 

Total * Minus ** = x$11= 

Independent * Minus *** 
= x40= 

FIRST PRESENTATION OF Ml.JLTIPLE DEPENDENT CLAIM +130= 

OTHER THAN 

OR SMALL ENTITY 

FEE 

OR 770.00 

OR x$22= -.:. ... ,' 
,.,' 

OR x80= 

OR +260= 

OR TOTAL 

OTHER THAN 
OR SMALL ENTITY 

ADDI-
RATE TIONAL 

FEE 

OR x$22= 

.OR x80= 

OR +260= 

TOTAL 
OR ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

OR x$22= 

OR x80= 

OR ·+260= 

TOTAL 
OR ADDIT. FEE 

ADDI-
RATE TIONAL 

FEE 

OR x$22= 

OR x80= 

OR +260= 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. TOTAL TOTAL 
**If the "Highest Number Previously Paid For'' IN THIS SPACE is less than 20, enter "20." OR ADDIT FEEa.----1 

ADDIT. FEE 
***11 the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3." ' · 

The "Highest Number Previously Paid For'' (Total or Independent) is the hi,ghest number found in the appropriate box in column 1. 
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-
Form PTO 1130 

U.S. DEPARTMENT OF COMMERCE 
1 ST EXAMINER ·A- 1 1.-< ~ J7 flS DATE 3/ ;l3 /Cf f 

(REV 2/94) 
PACE DATA ENTRY CODING SHEET 

Patent and Trademark Office 

2ND EXAMINER DATE 

· . - S• p'tO . TYPE FILING DATE SPECIAL G_ROUP SHEETS OF ·.-
APPLICATION NlJMli",,~G91 APPL MONTH DAY YEAR HANDLiNG ART UNIT CLASS DRAWING 

- . ·:~'~'~''~~~\~,,~,~ CD 1 m Al t 1 ~Jq 11 1 [ai] . I l I ? I cL1 IG I Isl i ltfl I~ -1~1 
TOTAL · IND.~elfrJDENT" .. .. . SMALL FOREIGN 

. CLAIMS ..... CLAIMS ENTITY? FILING FEE LICENSE ATTORNEY DOCKET NUMBER 

. 1-1 ~Ill 1- I l 131 [I] 1-·13 l(al~I [}J I PIA-1-l~l<Dis-!c+lcl t 1··p1 I - I -

CONTINUITY DATA 
PARENT FILING 

CONT STATUS PARENT APPLICATION PARENT PATENT DATE 

CODE CODE SERIAL NUMBER PCT APPLICATION SERIAL NUMBER NUMBER MONTH DAY YEAR 

Q·,:; ~ rb <g ~ q )? .~ q I c T I I ID J_ I ';;) 9i ,r 

p i.£7 
,_...____ . 

p c T I I 
-

i p c T I I 

- p c T I I 
- p c T I I -

PCT/FOREIGN APPLICATION DATA 

FOREIGN FOREIGN 

PRIORITY COUNTRY FILING DATE 

CLAIMED CODE PCT/FOREIGN APPLICATION SERIAL NUMBER MONTH DAY YEAR 
..---

-
-
-
,,__ 

·---
~ --·--·- ------ -...... 

\ 
·' l 

~.4<) 
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