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DETECTION AND MODULATION OF THE IAPsANDNAIP FOR THE
DIAGNOSIS AND TREATMENT OF PROLIFERATIVE DISEASE

5 Background of the Invention

The invention relates to the diagnosis and treatment of proliferative disease，in

particular，cancer·

One mechanism by which cells die is referred to as apoptosis，or programmed cell 

death. Apoptosis often occurs as a normal part of the development and maintenance of

10 healthy tissues，and is now toown to play a critical The

failure of a normal apoptotic response has been implicated in the development of cancer; 

autoimmune disorders，such as lupus erythematosis and multiple sclerosis; and in viral 

infections，including those associated with herpes virus，poxvirus，and adenovirus.

Compared to the numerous growth promoting genes identified to date (〉100)

15 relatively few genes have been isolated that regulate apoptosis. Baculoviruses encode

proteins termed inhibitors of apoptosis proteins (IAPs) which inhibit the apoptosis that would 

otherwise occur when insect çells are infected by the baculovirus. The baculovirus IAP 

genes include sequences encoding a ring zinc finger-like motif (RZF)，which is presumed to 

be directly involved in DNA binding, and two N-terminal domains that consist of a 70 amino

20 acid repeat motif termed a BIR domain (Baculovirus IAP Repeat). Mammalian IAi family 

members, and a related anti-apoptotic polypeptide，NAIP, have recently been identified.

Both normal cell types and cancer cell types display a wide range of susceptibility to 

apoptotic triggers. Many normal cell types undergo temporary growth arrest in response to a 

sub-lethal dose of radiation or cytotoxic chemical, while cancer cells in the vicinity undergo

25 apoptosis. This provides the crucial treatment ”window” of appropriate toxicity that allows 

successful anti-cancer therapy. It is therefore not surprising that resistance of tumor cells to 

apoptosis is emerging as a —or category of cancer treatment failure. Finding compounds 

which overcome or prevent this resistance would greatly improve cancer therapies·

Summary of the Invention

30 We have discovered that IAP and NAIP overexpression are specifically associated

with a wide range of cancer types including ovarian cancer，adenocarcinoma, lymphoma，and
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pancreatic cancer. The presence of a fragmented IAP polypeptide in the nucleus, and an 

overexpression of an IAP polypeptide in the presence of a p53 mutation correlates with a 

cancer diagnosis，a poor prognosis，and a resistance to numerous chemotherapeutic cancer 

drugs. In addition, we have found that an therapeutic agent that reduces the biological

5 activity of an IAP polypeptide will induce apoptosis in a cell expressing the polypeptide (e.g٠, 

a cell that is proliferating in a proliferative disease^ These discoveries provide diagnostic 

and prognostic methods for the detection and treatment of proliferative diseases, and provide 

therapeutic compounds useful for the treatment of proliferative diseases, particularly cancer.

In a first aspect, the invention features a method for enhancing apoptosis in a cell

10 from a mammal with a proliferative disease, the method including administering to the cell a 

compound that inhibits the biological activity of an IAP polypeptide or a NAIP polypeptide， 

the compound being administered to the cell in an amount sufficient to enhance apoptosis in 

the cell. In ・ embodiment of this aspect of the invention，the cell is proliferating in the 

proliferative disease· In another embodiment，the biological activity is the level of

15 expression of the polypeptide (measured，for example, by assaying the amount of polypeptide 

present in the cell); the level of expression of an mRNA molecule encoding the polypeptide; 

or an apoptosis-inhibiting activity.

In various embodiments of the first aspect of the invention, the polypeptide is selected 

from the group consisting of ΗΙΑΡ-1，m-HIAP-1, ΗΙΑΡ-2, Ш-Н1АР-2, XIAP, and m-XIAJP.

20 In other embodiment，the polypeptide is NAIP^ In other

preferred embodiments，the mammal is a human or a mouse，and the prollierative disease is 

cancer，for example，a cancer in a tissue selected from the group consisting of ovary，breast， 

pancreas，lymph node，skin, blood，lung，brain，kidney，liver，nasopharyngeal cavity，thyroid， 

central nervous system，prostate, colon, rectum，cervix, endometrium, and lung.

25 In various preferred embodiments of the first aspect of the invention, the compound is

a negative regulator of an IAP or an NAIP٩dependent anti-apoptotic pathway; a fragment of 

the IAP polypeptide，the fragment including a ring zinc finger and having no more than two 

BIR domains; a nucleic acid molecule encoding a ring zinc finger domain of the IAP 

polypeptide; a compound that prevents cleavage of the IAP polypeptide or the NAIP

30 polypeptide; a purified antibody or a fragment thereof that specifically binds to the IAP

polypeptide or the NAIP polypeptide; a ribozyme; or an antisense nucleic acid molecule have
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a nucleic acid sequence that is complementary to the coding strand of a nucleic acid sequence 

encoding the IAP polypeptide or the NAIP polypeptide. Preferably, the cleavage is decreased 

by at least 20% in the cell; the antibody binds to a BIR domain of the IAP polypeptide or the 

NAIP polypeptide; the nucleic acid sequence encoding the IAP polypeptide or the NAIP

5 polypeptide has about 50% or greater identity with the nucleotide sequence of SEQ ID NO: 

3，SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID N0:11, SEQ ID NO: 13, or the 

nucleic acid sequence of NAIP; the antisense nucleic acid molecule decreases the level of the 

nucleic acid sequence encoding the IAP polypeptide or the NAIP polypeptide by at least 

20%, the level being measured in the cytoplasm of the cell; the antisense nucleic acid

10 molecule is encoded by a virus vector; or the antisense nucleic acid molecule is encoded by 

transgene.

In a second aspect, the invention features a method for detecting a proliferative 

disease or an increased likelihood of the proliferative disease in a mammal that includes: (a) 

contacting an IAP or a NAIP nucleic acid molecule that is greater than about 18 nucleotides

15 in length with a preparation of nucleic acid from a cell of the mammal, the cell proliferating 

in the disease，the cell from a tissue; and (b) measuring the amount of nucleic acid from the 

cell of the mammal that hybridizes to the molecule，an increase in the amount from the cell of 

the mammal relative to a control indicating a an increased likelihood of the mammal having 

or developing a proliferative disease. In one embodiment, the method further includes the

20 steps of: (a) contacting the molecule with a preparation of nucleic acid from the control，

wherein the control is a cell from the tissue of a second mammal，the second mammal lacking 

a proliferative disease: and (b) measuring the amount of nucleic acid from the control，an 

increase in the amount of the nucleic acid from the cell of the mammal that hybridizes to the 

molecule relative to the amount of the nucleic acid from the control indicating an increased

25 likelihood of the mammal having or developing a proliferative disease.

In one embodiment of the methods of the second aspect of the invention，the method

further includes the steps of: (a) providing a pair of oligonucleotides having sequence identity 

to or being complementary to a region of the IAP or the NAIP nucleic acid molecule; (b) 

combining the pair of oligonucleotides with the nucleic acid under conditions suitable for

30 polymerase chain reaction-mediated nucleic acid amplification; and (c) isolating the
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amplified nucleic acid or fragment thereof. Preferably，the amplification is carried out using 

a reverse-transcription polymerase chain reaction (e.g., RACE).

In one embodiment of the second aspect of the invention，the method provides 

measuring the nucleic acid having a nucleotide sequence that has about 50% or greater

5 identity with the nucleotide sequence of SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ 

ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, or the nucleic acid sequence of NAIP. In other 

embodiments，the method provides measuring the nucleic acid having a nucleotide sequence 

that has about 50% or greater identity with the nucleotide sequence of SEQ ID NO: 3, SEQ 

ID NO: 5, SEQ ID NO: 7, or NAIP·

10 In a third aspect，the invention features a method for detecting a proliferative disease

or an increased likelihood of developing the disease in a mammal, the method including 

measuring the level of biological activity of an IAP polypeptide or a NÄIP polypeptide in a 

sample of the mammal，an increase in the level of the IAP polypeptide or the NAIP 

polypeptide relative to a sample from a control mammal being an indication that the mammal

15 has the disease or increased likelihood of developing the disease. In various embodiments, 

the sample includes a cell that is proliferating in the disease from the mammal，the cell from a 

tissue; and the sample from a control mammal is from the tissue，the sample consisting of 

healthy cells. In another embodiment，the mammal and the control mammal are the same.

In various embodiments of the third aspect of the invention，the biological activity is

20 the level of expression of the polypeptide (measured, for example，by assaying the amount of 

the polypeptide present in the cell); wherein the biological activity is the level of expression 

of an mRNA molecule encoding the polypeptide; or wherein the biological activity is an 

apoptosis-inhibiting activity. In another embodiment，the polypeptide is selected from the 

group consisting of ΗΙΑΡ-1，m-HIAP-1，ΗΙΑΡ-2, m-HIAP-2, XIAP，and m-XIAP· In other

25 embodiments, the polypeptide is NAIP, XIAP，ΗΙΑΡ-1, or ΗΙΑΡ-2.

In a fourth aspect, the invention features a method for identifying a compound

enhances apoptosis in an affected cell that is proliferating in a proliferative disease that 

includes exposing a cel】 that overexpresses an IAP polypeptide or a NAIP polypeptide to a 

candidate compound，a decrease the level of biological activity of the polypeptide indicating

30 the presence of a compound that enhances apoptosis in the affected cell that is proliferating in 

the proliferative disease.
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In a fifth aspect，the invention features a method for identifying a compound that 

enhances apoptosis in an affected cell that is proliferating in a proliferative disease that 

includes the steps of: (a) providing a cell including a nucleic acid molecule encoding a ل A? 
polypeptide or a nucleic acid molecule encoding a NAIP polypeptide，the nucleic acid

5 molecule being expressed in the cell; and (b) contacting the cell with a candidate compound 

and monitoring level of biological activity of the IAP polypeptide or the NAIP polypeptide in 

the cell，a decrease in the level of biological activity of the IAP polypeptide or the NAIP 

polypeptide in the cell in response to the candidate compound relative to a cell not contacted 

with the candidate compound indicating the presence of a compound that enhances apoptosis

10 in the affected cell that is proliferating in the proliferative disease，Preferably，the cell further 

expresses a p53 polypeptide associated with the proliferative disease·

In various embodiments of the fourth and fifth aspects of the invention，the biological 

activity is the level of expression of the polypeptide (measured，for example，by assaying the 

amount of the polypeptide present in the cell); wherein the biological activity is the level of

15 expression of an mRNA molecule encoding the polypeptide; or wherein the biological 

activity is an apoptosis-inhibiting activity. In another embodiment，the polypeptide is 

selected from the group consisting of HIAP-1, m-HIAP-1, ΗΙΑΡ-2, m-ΗΙΑΡ-2, XIAP, and 

m-XIAP. In other embodiments，the polypeptide is NAIP，XI, ΗΙΑΡ-1, or HIAP-2·

In a sixth aspect，the invention features a method for determining the prognosis of a

20 mammal diagnosed with a proliferative disease that includes the steps of: (a) isolating a 

sample from a tissue from the mammal; and (b) determining whether the sample has an 

increased an level of biological activity of an IAP polypeptide or an NAIP polypeptide 

relative to a control sample，an increase in the level in the sample being an indication that the 

mammal has a poor prognosis. In various embodiments of this aspect of the invention，the

25 sample includes a cells that is proliferating in the proliferative disease and the control sample 

is from the tissue，the control sample consisting of healthy cells; and the sample and the 

control sample are from the mammal. Preferably，the sample further includes a cell 

expressing a p53 polypeptide associated with the proliferative disease.

In various embodiments of the sixth aspect of the invention，the biological activity is

30 the level of expression of the polypeptide (measured, for example, by assaying the amount of 

the polypeptide present in the cell); wherein the biological activity is the level of expression
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of an mRNA molecule encoding the polypeptide; or wherein the biological activity is an 

apoptosis-inhibiting activity. In another embodiment，the polypeptide is selected from the 

group consisting of ΗΙΑΡ-1, Ш-Н1АР-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and m-XIAP. In other 

embodiments，the polypeptide is NAIP，XIAP, ΗΙΑΡ-1, or ΗΙΑΡ-2. In a preferred

5 embodiment，the level is assayed by measuring the amount of IAP peptide of less than 64 

kDa present in the sample·

In a seventh aspect，the invention features a method for determining the prognosis of 

a mammal diagnosed with a proliferative disease that includes the steps of: (a) isolating a 

sample from the mammal, the sample having a nuclear fraction: and (b) measuring the

10 amount of a polypeptide that is recognized by an antibody that specifically binds an IAP 

polypeptide or an antibody that specifically binds an NAIP polypeptide in the nuclear 

fraction of the sample relative an amount from a control sample, an increase in the amount 

from the sample being an indication that the mammal has a poor prognosis. In preferred 

embodiments of this aspect of the invention，the sample is from a tissue of the mammal，the

15 sample including a cell that is proliferating in the proliferative disease, and the control 

sample is from the tissue，the control sample consisting of healthy cells. In another 

embodiment，the sample and the control sample are from the mammal·

In various embodiments of the seventh aspect of the invention, the biological activity 

is the level of expression of the polypeptide (measured，for example, by assaying the amount

20 of the polypeptide present in the cell); wherein the biological activity is the level of 

expression of an mRNA molecule encoding the polypeptide; or wherein the biological 

activity is an apoptosis-inhibiting activity. In another embodiment, the polypeptide is 

selected from the group consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and 

m-XIAP. In other embodiments，the polypeptide is NAIP，ΧΙΑΡ，ΗΙΑΡ-1，or ΗΙΑΡ-2. In

25 another embodiment，the amount is measured by immunological methods·

In an eighth aspect，the invention features a method for treating a mammal diagnosed

as having a proliferative disease that includes the steps of: (a) measuring the amount of an 

IAP or NAIP polypeptide in a first sample from a tissue from the mammal，the first sample 

including a cell that is proliferating in the proliferative disease; (b) measuring the amount of

30 the polypeptide in a second sample from the tissue, the second sample consisting of healthy 

cells; (c) detecting an increase in the amount of the polypeptide in the first sample to the
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amount of the polypeptide in the second sample; and (d) treating the mammal with a 

compound that decreases the biological activity of the polypeptide. Preferably，the first 

sample and the second sample are from the mammal.

In various embodiments of the eighth aspect of the invention，the biological activity is

5 the level of expression of the polypeptide (measured，for example，by assaying the amount of 

the polypeptide present in the cell); wherein the biological activity is the level of expression 

of an mRNA molecule encoding the polypeptide; or wherein the biological activity is an 

apoptosis—inhibiting activity. In another embodiment，the polypeptide is selected from the 

group consisting of ΗΙΑΡ-1，m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and m-XIAP. In other

10 embodiments，the polypeptide is NAIP，XIAP，ΗΙΑΡ-1，or ΗΙΑΡ-2.

In a ninth embodiment，the invention features the use of a compound that decreases

the biological activity an IAP polypeptide or a NAIP polypeptide for the manufacture of a 

medicament for the enhancement of apoptosis.

In various embodiments of the ninth aspect of the invention，the biological activity is

15 the level of expression of the polypeptide (measured，for example，by assaying the amount of 

the polypeptide present in the cell); wherein the biological activity is the level of expression 

of an mRNA molecule encoding the polypeptide: or wherein the biological activity is an 

apoptosis-inhibiting activity. In another embodiment, the polypeptide is selected from the 

group consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and т-Х1АР٠ In other

20 embodiments, the polypeptide is NAIP, XIAP，ΗΙΑΡ-1, or ΗΙΑΡ-2.

In a tenth aspect，the invention features a kit for diagnosing a mammal for the

presence of a proliferative disease or an increased likelihood of developing a proliferative 

disease，the kit compromising an oligonucleotide that hybridizes to a nucleic acid sequence 

that encodes an IAP polypeptide or a NAIP polypeptide.

25 In various embodiments of the tenth aspect of the invention, the biological activity is

the level of expression of the polypeptide (measured，for example，by assaying the amount of 

the polypeptide present in the cell); wherein the biological activity is the level of expression 

of an mRNA molecule encoding the polypeptide; or wherein the biological activity is an 

apoptosisinhibiting activity. In another embodiment，the polypeptide is selected from the

30 group consisting 0٤Н1АР-1,т-Н1АР-1，Н1АР-2，т-Н1АР-2，Х1АР，and ιη-ΧΙΑΡ. In other 

embodiments，the polypeptide is NAIP，XIAP，ΗΙΑΡ-1, or ΗΙΑΡ-2.
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In an eleventh aspect，the invention features a transgenic mammal, the mammal 

having an elevated level of biological activity of an IAP polypeptide or a IIP polypeptide.

In various embodiments of the eleventh aspect of the invention，the biological activity 

is the level of expression of the polypeptide (measured，for example，by assaying the amount 

of the polypeptide present in the cell); wherein the biological activity is the level of 

expression of an mRNA molecule encoding the polypeptide; or wherein the biological 

activity is an apoptosis-inhibiting activity‘ In another embodiment, the polypeptide is 

selected from he group consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and 

m-XIAP. In other embodiments，the polypeptide is NAIP，XIAP, ΗΙΑΡ-1，or HIAP-2·

By "IAP gene’’ is meant a gene encoding a polypeptide having at least one BIR 

domain and is capable of modulating (inhibiting or enhancing) apoptosis in a cell or tissue 

when provided by other intracellular or extracellular delivery methods (see，e٠g., the 

U.S.S.N.s 08/511,485, 08/576,965, and PCT/1B96/O1O22). In preferred embodiments the 

IAP gene is a gene having about 50% or greater nucleotide sequence identity to at least one 

of the IAP amino acid encoding sequences of Figs. 1-6 (SEQ ID NO: 3, SEQ ID NO: 5, SEQ 

ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11，and SEQ ID NO: 13) or portions thereof，or has a 

ring zinc finger domain. Preferably, the region of sequence over which identity is measured 

is a region encoding at least one BIR domain and a ring zinc finger domain. Mammalian IAP 

genes include nucleotide sequences isolated from any mammalian source. Preferably，the 

mammal is a human. The term “IAP gene” is meant to encompass any member of the family 

of genes that encode inhibitors of apoptosis. An IAP gene may encode a polypeptide that has 

at least 20%，preferably at least 30%，and most preferably at least 50% amino acid sequence 

identity with at least one of the conserved regions of one of the IAP members described 

herein (¿٠٤，either the BIR or ring zinc finger domains from the human or murine XIAP， 

ΗΙΑΡ-1, or ΗΙΑΡ-2). Representative members of the IAP gene family include，without 

limitation，the human and murine XIAP，ΗΙΑΡ-1，or ΗΙΑΡ-2 genes.

By “a virus vector” is meant a functional or attenuated virus that is capable of 

delivering to a virus-infected cell a nucleic acid molecule■ Preferably，the virus vector has 

been genetically engineered according to standard molecular biology techniques to bear a
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heterologous nucleic acid molecule· Virus vectors include，without limitation, adenoviruses, 

retroviruses，baculoviruses, cytomegaloviruses (CMV), and vaccinia viruses.

By "IAP protein” or ’ΊΑΡ polypeptide" is meant a polypeptide，or fragment thereof， 

encoded by an IAP gene.

5 By “NAIP gene” and ”NAIP polypeptide” is meant the NAIP genes, fragments

thereof，and polypeptides encoded by the same described in 19601108.5 filed January 19， 

1996 and PCT Application No. PCT/IB97/00142 (claiming priority from UK96^ 108.5) filed 

January 17, 1997.

By ،،BIR domain" is meant a domain having the amino acid sequence of the

10 consensus sequence: Xaal-Xaal-Xaal-Arg-Leu-Xaal-Thr-Phe-Xaal-Xaal-Trp-Pro-Xaa2-Xaal- 

Xaal-Xaa2-Xaa2-Xaal-Xaal"Xaal-Xaal-Leu-Ala-Xaal-Ala-Gly-Phe-Tyr-Tyr-Xaal-Gly-Xaal- 

Xaal-Asp-Xaal-Val-Xaal"Cys-Phe-Xaal-Cys-Xaal-Xaa^Xaal-Xaal-X

Xaal-Xaal-Asp-Xaal-Xaal-Xaal-Xaal-Xaal-His-Xaal-Xaal-Xaal-Xaal-Pro-Xaal-Cys-Xaal- 

Phe-Val，wherein Xaal is any amino acid and Xaa2 is any amino acid or is absent (SEQ ID

15 NO: 2). Preferably，the sequence is substantially identical to one of the BIR domain 

sequences provided for XIAP, HIAJP-l，or ΗΙΑΡ-2 herein.

By “ring zinc finger’’ or "RZF” is meant a domain having the amino acid sequence of 

the consensus sequence: Glu-Xaal-Xaal-Xaal-Xaal-Xaal-Xaal-Xaa2-Xaal-Xaal-Xaal-Cys- 

Lys-ХааЗ-Cys-Met-Xaal-XaalXaal-XaalXaal-ХааЗ-Xaal-Phe-Xaal-

20 Xaal-Xaal-Cys-Xaal-Xaal-Cys-Ala- Xaal-Xaal-Xaal-Xaal-Xaal-Cys-Pro-Xaal-Cys, wherein 

Xaal is any amino acid, Xaa2 is Glu or Asp, and ХааЗ is Val or lie (SEQ ID N0:1).

Preferably，the sequence is substantially identical to the RZF domains provided herein 

for the human от murine XIAP, ΗΙΑΡ-1, or ΗΙΑΡ-2.

By "enhancing apoptosis” is meant increasing the number of cells which apoptose in 

25 a given cell population. Preferably，the cell population is selected from a group including

ovarian cancer cells, breast cancer cells，pancreatic cancer cells，T cells，neuronal cells, 

fibroblasts，or any other cell line known to proliferate in a laboratory setting. It will be 

appreciated that the degree of apoptosis enhancement provided by an apoptosis enhancing 

compound in a given assay will vary，but that one skilled in the art can determine the

30 statistically significant change in the level of apoptosis which identifies a compound which 

enhances apoptosis otherwise limited by an IAP. Preferably，"enhancing apoptosis，’ means
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that the increase in the number of cells undergoing apoptosis is at least 25%，more preferably 

the increase is 50%，and most preferably the increase is at least one-fold. Preferably，the 

sample monitored is a sample of cells which normally undergo insufficient apoptosis (¿·ج., 

cancer cells).

5 By “proliferative disease” is meant a disease which is caused by or results in

inappropriately high levels of cell division，inappropriately low levels of apoptosis, or both· 

For example，cancers such as lymphoma, leukemia，melanoma，ovarian cancer，breast cancer， 

pancreatic cancer，and lung cancer are all examples of proliferative disease. A neoplasm (z.e., 

any abnormal proliferation of cells，malignant or benign)，is also a proliferative disease of the

10 invention.

By a "cell proliferating in a proliferative disease" is meant a cell whose abnormal 

proliferation contributes to the disease. Preferably, the cell expresses the antigen PCNA·

By "polypeptide” is meant any chain of more than two amino acids，regardless of 

post-translational modification such as glycosylation or phosphorylation.

15 By ،،IAP or NAIP biological activity” is meant any activity known to be caused in

vivo or in vitro by a NAIP or an IAP polypeptide. Preferred biological activities of IAP and 

NAIP polypeptides are those described herein，and include，without limitation，a level of 

expression of the polypeptide that is normal for that cell type, a level of expression of the 

mRNA that is normal for that cell type，an ability to block apoptosis，and an ability to be

20 cleaved.

By a "compound that decreases the biological activity’’ is meant a compound that 

decreases any activity known to be caused in vivo or in vitro by a NAIP polypeptide or an 

IAP polypeptide. Preferred compounds include, without limitation，an antisense nucleic acid 

molecule that is complementary to the coding strand of nucleic acid molecule that encodes an

25 IAP or a NAIP polypeptide; an antibody, such as a neutralizing antibody, that specifically 

binds to an IAP or a NAIP polypeptide; and a negative regulator of an IAP or a NAIP 

polypeptide，such as a polypeptide fragment that includes the ring zing finger of an IAP 

polypeptide，a polypeptide fragment that has no more than two BIR domains，or nucleic acid 

molecules encoding these polypeptide fragments.

30 By ‘‘substantially identical” is meant a polypeptide or nucleic acid exhibiting at least

50%，preferably 85%，more preferably 90%，and most preferably 95% homology to a
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reference amino acid or nucleic acid sequence. For polypeptides，the length of comparison 

sequences will generally be at least 16 amino acids，preferably at least 20 amino acids，more 

preferably at least 25 amino acids，and most preferably 35 amino acids. For nucleic acids, 

the length of comparison sequences will generally be at least 50 nucleotides，preferably at

5 least 60 nucleotides，more preferably at least 75 nucleotides，and most preferably 

110 nucleotides.

Sequence identity is typically measured using sequence analysis software with the 

default parameters specified therein (e.g., Sequence Analysis Software Package of the 

Genetics Computer Group, University of Wisconsin Biotechnology Center，1710 University

10 Avenue, Madison, WI 53705). This software program matches similar sequra^

assigning degrees of homology to various substitutions，deletions，and other modifications. 

Conservative substitutions typically include substitutions within the following groups: 

glycine，alanine，valine，isoleucine，leucine; aspartic acid，glutamic acid，asparagine， 

glutamine; serine，threonine; lysine, arginine; and phenylalanine, tyrosine·

15 By "substantially pure polypeptide’’ is meant a polypeptide that has been separated

from the components that naturally accompany it. Typically，the polypeptide is substantially 

pure when it is at least 60%，by weight，free from the proteins and naturally-occurring 

organic molecules with which it is naturally associated. Preferably，the polypeptide is an IAP 

polypeptide that is at least 75%，more preferably at least 90%, and most preferably at least

20 99%，by weight，pure. A substantially pure IAP polypeptide may be

by extraction from a natural source (e.g. a fibroblast，neuronal cell，or lymphocyte) by 

expression of a recombinant nucleic acid encoding an IAP polypeptide，or by chemically 

synthesizing the protein，Purity can be measured by any appropriate method，e.g., by column 

chromatography，polyacrylamide gel electrophoresis，or HPLC analysis.

25 A protein is substantially free of naturally associated components when it is separated

from those contaminants which accompany it in its natural state. Thus，a protein which is 

chemically synthesized or produced in a cellular system different from the cell from which it 

naturally originates will be substantially free from its naturally associated components. 

Accordingly, substantially pure polypeptides include those derived from eukaryotic

30 organisms but synthesized in E. coli or other prokaryotes·
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By “substantially pure DNA” is meant DNA that is free of the genes which，in the 

naturally-occurring genome of the organism from which the DNA of the invention is derived， 

flank the gene· The term therefore includes, for example, a recombinant DNA which is 

incorporated into a vector; into an autonomously replicating plasmid or virus; or into the

5 genomic DNA of a prokaryote or eukaryote; or which exists as a separate molecule (e.g., a 

cDNA or a genomic or cDNA fragment produced by PCR or restriction endonuclease 

digestion) independent of other sequences. It also includes a recombinant DNA which is part 

of a hybrid gene encoding additional polypeptide sequence.

By ،،transformed cell” is meant a cell into which (or into an ancestor of which) has

10 been introduced，by means of recombinant DNA techniques，a DNA molecule encoding (as 

used herein) an IAP polypeptide.

By “transgene" is meant any piece of DNA which is inserted by artifice into a ceil， 

and becomes part of the genome of the organism which develops from that cell. Such a 

transgene may include a gene which is partly or entirely heterologous (¿.٤，foreign) to the

15 transgenic organism，or may represent a gene homologous to an endogenous gene of the 

organism.

By "transgenic” is meant any cell which includes a DNA sequence which is inserted 

by artifice into a cell and becomes part of the genome of the organism which develops from 

that cell. As used herein，the transgenic organisms are generally transgenic mammalian (e.g.,

20 rodents such as rats or mice) and the DNA (transgene) is inserted by artifice into the nuclear 

genome.

By “transfomation” is meant any method for introducing foreign molecules into a 

cell. Lipofection, calcium phosphate precipitation, retroviral delivery，electroporation，and 

biolistic transformation are just a few of the teachings which may be used. For example，

25 biolistic transformation is a method for introducing foreign molecules into a cell using 

velocity driven microprojectiles such as tungsten or gold particles· Such velocity-driven 

methods originate from pressure bursts which include, but are not limited to, helium-driven， 

air_driven，and gunpowder-driven techniques. Biolistic transformation may be applied to the 

transformation or transfection of a wide variety of cell types and intact tissues including，

30 without limitation，intracellular organelles (e.g., and mitochondria and chloroplasts)，bacteria, 

yeast，fungi, algae，animal tissue，and cultured cells·
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By “positioned for expression’’ is meant that the DNA molecule is positioned adjacent 

to a DNA sequence which directs transcription and translation of the sequence (،·.ج·，facilitates 

the production of，e.g., an IAP polypeptide，a recombinant protein or a RNA molecule).

By "reporter gene" is meant a gene whose expression may be assayed; such genes 

5 include，without limitation, glucuronidase (GUS), luciferase, chloramphenicol transacetylase

(CAT), and ß-galactosidase٠

By "promoter” is meant minimal sequence sufficient to direct transcription. Also 

included in the invention are those promoter elements which are sufficient to render 

promoter-dependent gene expression controllable for cell type-specific，tissue-speciflc or

10 inducible by external signals or agents; such elements may be located in the 5' or 3' regions of 

the native gene.

By "operably linked" is meant that a gene and one or more regulatory sequences are 

connected in such a way as to permit gene expression when the appropriate molecules (e.g., 

transcriptional activator proteins are bound to the regulatory sequences).

15 By “conserved region’’ is meant any stretch of six or more contiguous amino acids

exhibiting at least 30%，preferably 50%，and most preferably 70% amino acid sequence 

identity between two or more of the IAP family members，(e.g., between human ΗΙΑΡ-1， 

ΗΙΑΡ-2, and XIAP). Examples of preferred conserved regions are shown (as boxed or 

designated sequences) in Figures 5-7 and Tables 1 and 2, and include，without limitation，

20 BIR domains and ring zinc flnger domains.

By “detectably-labelled" is meant any means for marking and identifying the

presence of a molecule，e.g., an oligonucleotide probe or primer，a gene or fragment thereof, 

or a cDNA molecule，Methods for detectably-labelling a molecule are well known in the art 

and include, without limitation，radioactive labelling (ج.ج·，with an isotope such as 32p or 35s)

25 and nonradioactive labelling (e.g., chemiluminescent labelling，e.g., fluorescein labelling).

By “antisense,” as used herein in reference to nucleic acids，is meant a nucleic acid

sequence, regardless of length，that is complementary to a region on the coding strand of 

nucleic acid molecule (e.g., genomic DNA, cDNA，or mRNA) that encodes an IAP or a 

NAIP polypeptide. The region of the nucleic acid molecule encoding an IAP or a NAIP

30 polypeptide that the antisense molecule is complementary to may be a region within the 

coding region，a region upstream of the coding region，a region downstream of the coding
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region, or a region within an intron，where the nucleic acid molecule is genomic DNA. 

Preferably，the antisense nucleic acid is capable of enhancing apoptosis when present in a cell 

which normally does not undergo sufficient apoptosis and/or is between 8 and 25 nucleotides 

in length. Preferably，the increase is at least 10%, relative to a control, more preferably 25%， 

and most preferably 1-fold or more. It will be understood that antisense nucleic acid 

molecules may have chemical modifications known in the art of antisense design to enhance 

antisense compound efficiency.

By "purified antibody’’ is meant antibody which is at least 60%，by weight，free from 

proteins and naturally occurring organic molecules with which it is naturally associated. 

Preferably, the preparation is at least 75%，more preferably 90%，and most preferably at least 

99%，by weight, antibody，e.g., an IAP specific antibody. A purified antibody may be 

obtained, for example，by affinity chromatography using recombinantly-produced protein or 

conserved motif peptides and standard techniques.

By "specifically binds” is meant an antibody that recognizes and binds a protein but 

that does not substantially recognize and bind other molecules in a sample，c.g٠, a biological 

sample，that naturally includes protein■

Other features and advantages of the invention will be apparent from the following 

description of the preferred embodiments thereof，and from the claims.

Brief Description of the Drawings

Fig· 1 is the human XIAP cDNA sequence (SEQ ID NO: 3) and the XIAP 

polypeptide sequence (SEQ ID NO: 4).

Fig· 2 is the human ΗΙΑΡ-1 cDNA sequence (SEQ ID NO: 5) and the ΗΙΑΡ-1 

polypeptide sequence (SEQ ID NO: 6)•

F؛g_3is the human ΗΙΑΡ-2 cDNA sequence (SEQ ID N0:7) and the HIAÍ-2 

polypeptide sequence (SEQ ID NO: 8).

Fig. 4 is the murine XIAP (also referred to as "ΜΙΑΡ-3” or "m-XIAP”)cDNA 

sequence (SEQ ID NO: 9) and encoded murine XIAP polypeptide sequence (SEQ ID NO: 

10)•
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Fig· 5 is the murine ΗΙΑΡ-1 (also referred to as “MIAP-1” or "m-HIAP-1") cDNA 

sequence (SEQ ID NO: 11) and the encoded murine ΗΙΑΡ-1 polypeptide sequence (SEQ ID 

NO: 12).

Fig. 6 is the murine ΗΙΑΡ-2 (also referred to as “MIAP-2’’or “m-HIAI)-2”)cDNA 

5 sequence (SEQ ID NO: 13) and the encoded murine ΗΙΑΡ-2 polypeptide (SEQ ID NO: 14)•

Fig. 7 is a photograph of a Northern blot illustrating human ΗΙΑΡ-1 and ΗΙΑΡ-2 

mRNA expression in human tissues.

Fig. 8 is a photograph of a Northern blot illustrating human ΗΙΑΡ-2 mRNA 

expression in human tissues.

10 Fig. 9 is a photograph of a Northern blot illustrating human XIAP mRNA expression

in human tissues.

Figs. 10Α - 10D are graphs depicting suppression of apoptosis by XIAP，ΗΙΑΡ-1， 

HIAP-2٠ BCL-2, SMN，and 6-MYC.

Fig. 11 is a photograph of an agarose gel containing cDNA fragments that were 

15 amplified，with HIAP l-specific primers, from RNA obtained from Raji，Ramos，ΕΒ-3，

Burkitt’s lymphoma cells，and Jiyoye cells，and cells from normal placenta.

Fig. 12 is a photograph of a Western blot containing protein extracted from Jurkat and 

astrocytoma cells stained with an anti-ΧΙΑΡ antibody. The position and size of a series of 

marker proteins is indicated.

20 Fig. 13 is a photograph of a Western blot containing protein extracted from Jurkat

cells following treatment as described in Example XII. The blot was stained with a rabbit 

polyclonal anti-ΧΙΑΡ antibody. Lane 1，negative control; lane 2, anti-Fas antibody; lane 3， 

anti-Fas antibody and cycloheximide; lane 4, TNF-a; lane 5, TNF-a and cycloheximide.

Fig. 14 is a photograph of a Western blot containing protein extracted from HeLa

25 cells following exposure to anti-Fas antibodies. The blot was stained with a rabbit polyclonal 

anti-ΧΙΑΡ antibody. Lane 1，negative control; lane 2, cycloheximide; lane 3, anti-Fas 

antibody; lane 4, anti-Fas antibody and cycloheximide; lane 5, TNF-a; lane 6, TNF-a and 

cycloheximide.

Figs. 15Α and 15Β are photographs of Western blots stained with rabbit polyclonal

30 anti-ΧΙΑΡ antibody· Protein was extracted from HeLa cells (Fig. 15Α) and Jurkat cells 

(Fig. 15Β) immediately，1，2, 3, 5, 10, and 22 hours after exposure to anti-Fas antibody.
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Figs· 16Α and 16Β are photographs of Western blots stained with an anti-CPP32 

antibody (Fig. 16Α) or a rabbit polyclonal anti-ΧΙΑΡ antibody (Fig. 16Β). Protein was 

extracted from Jurkat cells immediately, 3 hours，or 7 hours after exposure to an anti-Fas 

antibody. In addition to total protein，cytoplasmic and nuclear extracts are shown.

5 Fig. 17 is a photograph of a polyacrylamide gel following electrophoresis of the

products of an in vitro XIAP cleavage assay.

Figs. 18 and 19 shows the increased level of HIAP-1 and ΗΙΑΡ-2 mRNA, 

respectively，in breast cancer cell lines having p53 mutations (lanes 5-7). The bottom portion 

of the figure shows the control.

10 Fig. 20 shows he influence of Taxol on DNA fragmentation in Cisplatin-sensitive

(right) and resistant (left) human ovarian epithelial cancer cells.

Fig. 21 shows the influence of Cisplatin on DNA fragmentation in sensitive (right) 

and resistant (left) human ovarian epithelial cancer cells.

Fig· 22 shows the effects of Taxol on XIAP and ΗΙΑΡ-2 protein levels in Cisplatin 

15 sensitive (right) and resistant (left) human ovarian epithelial cancer cells.

Figs. 23Α and 23Β show the influence of Taxol and TGFß on ΗΙΑΡ-2 mRNA levels 

in Cisplatin sensitive (right) and resistant (left) human epithelial cancer cells■

Figs. 24Α and 24Β show the effect of TGFß on XIAP protein expression (Fig. 24Α) 

and DNA fragmentation (Fig· 24Β) in Cisplatin-sensitive (OV2008) and cisplatin-resistant

20 (C13) cells.

Fig. 25 is a series of bar graphs showing the effect of XIAP and ΗΙΑΡ-2 down- 

regulation on ovarian epithelial cancer cell viability and number. The top two panels show 

dead cells as a percentage of total cell population. The bottom two panels illustrate total cell 

number at the end of the infection period. Data represents the mean +/· SEM of four

25 experiments. **ρ<0.01, ***ρ<0.001 (compared to vector control).

Fig. 26Α is a set of photographs showing the influence of XIAP down-regulation on 

whole cell morphology (phase contrast; black arrows indicate cell detachment) in OV2008 

cells after 60 hours of adenovirus infection with vector only (left) or adenoviral antisense 

XIAP (right). ΜΟΙ：5 (IX; “a” and “b”)； magnification 400Χ·

30 Fig. 26Β is a series of photographs ("a” through “d") showing the influence of XIAP

down-regulation on nuclear morphology (Hoechst staining; white arrows show nuclear
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fragmentation) in OV2008 cells after 60 hours of adenovirus infection with vector only (“a” 

and ،٧١) or adenoviral antisense XIAP (،،س and،،d١,). MOI=5(lX;"a”and"b”)andMOI=10 

(2Χ; "c” and "d”)； magnification 400Χ.

Fig. 26C is a bar graph showing the influence of XIAP down-regulation on the extent 

5 of apoptosis in OV2008 cells after 60 hours of no treatment, adenovirus infection with vector

only, or adenovirus infection with antisense XIAP. Data represents the mean اب- SEM Of 

three to four experiments· MOI=5 (IX) and MOIIO (2X); *p<0.05, **ρ<0·01 (compared to 

vector control).

Fig. 26D is a representative Western blotting analysis showing effective XlAP 

10 antisense infection in OV2008 cells after 60 hours of no treatment, adenovirus infection with

vector only，or adenovirus infection with antisense XIAP■ Lanes are，from left to right: 

control，vector (IX), vector (2Χ), antisense XIAP (IX)，and antisense XIAP (2Χ). MOI=5 

(IX) andΜΟΙ10(2Χ)·

Fig. 26Ε is a bar graph showing changes in XIAP protein content in OV2008 cells 

15 after 60 hours of no treatment，adenovirus infection with vector only，or adnovirus infection

with antisense XIAP, as analyzed densitometrically, using a Molecular Dynamic 

Phosphoimager. Data represents the mean +/- SEM of three to four experiments. MOI=5 

(IX) and ΜΟΙ=10 (2X); *ρ<0.05, **ρ<0.01 (compared to vector control)·

Fig. 27Α is a series of photographs showing effects of cisplatin-induced apoptosis (at 

20 0 and 30 μΜ cisplatin in a 24 hour culture) the nuclear morphology of cisplatin-sensitive

cells (◦V2OO8; left two photographs) and cisplatin-resistant cells (C13; right two 

photographs), using Hoechst staining，magnification 400Χ; arrows show fragmented nuclei■

Fig. 27Β is a set of photographs showing agarose gel immobilized electrophoretically 

resolved apoptotic low molecular weight DNA fragmentation from cisplatin treated OV2008

25 and C13 cells.

Fig. 271 IS a line graph showing a concentration-response study of apoptosis in 

0٧2008 and C13 cells following 24 hours of culture in 0, 10, 20, and 30 μΜ cisplatin. Data 

represents the mean +/■ SEM of three experiments. **ρ<0٠01 (compared to control).

Fig. 28Α is a series of representative Western blotting analyses showing 

30 concentration-dependent inhibition of XIAP and ΗΙΑΡ-2 protein expression in cisplatin-

sensitive (OV2008) and cisplatin-resistant (C13) ovarian epithelial cancer cells following 24
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hour culture with 0, 10, 20, and 30 μΜ cisplatin. Equal amounts of solubilized proteins (20- 

60 pg/lane, depending on the individual experiment) were analyzed by Western blot using 

anti-human XIAP or anti_HIAP_2 antibodies.

Fig. 28Β is a panel of bar graphs showing the changes in XIAP (left two graphs) and

5 HIAP-2 (right two graphs) protein content as analyzed densitometrically，using the Molecular 

Dynamics Phosphoimager，for cisplatin-treated (24 hours at indicated concentration) OV2008 

cells (upper two graphs) and C13 cells (lower two graphs)· Data represents the mean اب- 

SEM of three experiments. *p<0_05, **ρ<0٠01 (compared to control).

Fig. 29Α is a series of representative Western blotting analyses showing

10 concentration-dependent inhibition of XIAP and ΗΙΑΡ-2 protein expression in cisplatin- 

sensitive (OV2008) and cisplatin-resistant (C13) ovarian epithelial cancer cells following 6， 

12, or 24 hours of culture with or without 30 μΜ cisplatin. Equal amounts of solubilized 

proteins (20-60 ц8/1апе, depending on the individual experiment) were analyzed by Western 

blot using anti-human XIAP or anti-ΗΙΑΡ-2 antibodies.

15 Fig. 29Β is a panel of bar graphs showing the changes in XIAP (left two graphs) and

ΗΙΑΡ-2 (right two graphs) protein content as analyzed densitometrically, using the Molecular 

Dynamics Phosphoimager，for OV2008 cells (white bars) and C13 cells (black bars) cultured 

with or without 30 μΜ cisplatin for 6, 12, or 24 hours. Data represents the mean +/· SEM of 

three experiments. *ρ<0·05, **ρ<0.01 (compared to control).

20 Fig. 30Α is a series of representative Western blotting analyses showing

concentration-dependent inhibition of XIAP and ΗΙΑΡ-2 protein expression in cisplatin- 

sensitive (A2780s) and cisplatin-resistant (A2780cp) ovarian epithelial cancer cells following 

hours of culture with or without 30 μΜ cisplatin. Equal amounts of solubilized proteins (40- 

60 |^g/lane，depending on the individual experiment) were analyzed by Western blot using

25 anti-human XIAP or antî-HIAP-2 antibodies.

Fig. 30Β is a panel of bar graphs showing the changes in XIAP (top graph) and

ΗΙΑΡ-2 (bottom graph) protein content as analyzed densitometrically，using the Molecular 

Dynamics Phosphoimager，for A2780s cells (left) and A2780cp cells (right) cultured with 

(black bars) or without (white bars) 30 μΜ cisplatin for 24 hours. Data represents the mean

30 +/- SEM of three experiments. **ρ<0.01 (compared to control).
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Fig· 31A is set of photographs ("a” through "d”) showing the effects of XIAP 

overexpression on the apoptotic action of cisplatin (30μΜ) on nuclear morphology of 

cisplatin-sensitive OV2008 cells after 48 hours of infection of these cells with adenoviral 

sense XIAP cDNA or vector only (control)· At a magnification of 400Χ. “a”，vector (no 

cisplatin); “b"，sense XIAP (no cisplatin); “c”，vector plus cisplatin-treatment; “d”，sense 

XIAP plus cisplatin treatment.

Fig. 31Bisa graph showing the percentage of total cell population undergoing 

apoptosis of 30 μΜ cisplatin-treated OV2008 cells following 48 hours of infection of these 

cells with adenoviral sense XIAP cDNA or vector only (control). Data represent mean +/- 

SEM of three experiments，*ρ<0.05, ***ρ<0.001 (compared to vector control); ；；ρ<0٠01,

—٠ρ<0·001 (compared to vector plus cisplatin group).

Fig. 31C is a representative Western blotting analysis showing changes in XIAP 

protein content in ◦V2OO8 cells following infection with adenoviral sense XIAP cDNA or 

vector only (control) with or without treatment with 30 μΜ cisplatin. Lanes are，from left to 

right: control，vector，vector plus cisplatin，sense XIAP，and sense XIAP plus cisplatin.

Fig. 31D is a graph showing the changes in XIAP protein content in OV2008 cells 

following infection with adenoviral sense XIAP cDNA or vector only (control) with or 

without treatment with 30 μΜ cisplatin, as analyzed densitometrically, using the Molecular 

Dynamic Phosphoimager. Data represent mean +/- SEM of three experiments· *ρ<0·05，

ρ<0·001 (compared to vector control); ٣ρ<0.01, +٦く0_001 (compared to vector + cisplatin 

group).

Figs. 32A-32D are a series of photographs showing the in situ detection of apoptosis 

(using TUNEL) and immunolocalization of PCNA，XIAP and ΗΙΑΡ-2 in human ovarian 

surface epithelial tumour tissue. Fig. 32Α indicates the in situ TUNEL localization of 

apoptotic cells. Figs. 32Β，32C，and 32D represent immuno-reactivates for PCNA, XIAP and 

ΗΙΑΡ-2, respectively. The regions of tumor shown in the circle and the rectangle in each of 

Figs. 32A-32D was TUNEL-positive and TUNEL-negative，respectively. Magnification is 

400Χ.

Detailed Description
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Previously，we have provided a novel family of inhibitors of apoptosis，the IAPs，and 

an additional related anti-apoptotic protein，IIP. Here we provide identification of cancer 

types in which dysrégulation of the Is and NAIP is apparent· Our results are of paramount 

importance and provide diagnostics, prognostics, treatments, and drug screens aimed at the 

detection and effective treatment of cancer.

Cancer Screening

We initially studied IAP and NAIP expression levels in a variety of normal tissues 

and cancer cell lines using commercially available northern blots. Elevated XIAP, ΗΙΑΡ-1 

and ΗΙΑΡ-2 mRNA was noted in a surprising number of cancer lines of diverse lineage， 

including colorectal cancer，lymphoma, leukemia，and melanoma cell lines. In contrast， 

BCL-2 mRNA was elevated in only a single cell line· Although this result reinforced the 

importance of the IAPs and NAIP in cancer，the question remained as to whether the 

individual cancer cell lines on the blot were representative of the cancer type. As a result，we 

screened panels of cancer cell lines of particular tumor type by northern blot and quantitative 

RT-PCR analysis in order to ascertain the frequency of IAP and NAIP dysrégulation. The 

results are summarized as follows:

Burkitt١s Lymphoma.

We studied both the frequency and consequences of IAP upregulation in Burkitt’s 

lymphoma. Elevated levels of HIAP-1 and ΗΙΑΡ-2 have been found in the vast majority of 

the Burkitt’s cell lines examined. Furthermore，those Burkitt’s lines expressing low levels of 

ΗΙΑΡ-1 are transcriptionally activated by Epstein-Baiï virus (EBV) infection.

Breast Adenocarcinoma،

A key observation was made in this survey, in which a correlation was observed 

between drug resistance, p53 status, and ΗΙΑΡ-1 and ΗΙΑΡ-2 expression. Four of the cell 

lines possessed wild—type p53, while three possessed documented p53 mutations that 

correlated with resistance to the anti-cancer drug adriamycin. Significantly, the three lines 

which were relatively more drug resistant also displayed elevated ΗΙΑΡ-1 and ΗΙΑΡ-2
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mRNA levels. These results indicate that one of the ways that p53 controls apoptosis is 

through regulation of these genes.

Ovarian Carcinoma.

mRNA in situ analysis suggest a role for NAIP in the developmental biology of the

5 ovary■ Overexpression of HI^-2_XIAPm^A_ 

ovarian cancer cell lines.

Pancreatic Cancer،

Approximately 25% of the pancreatic cancer cell lines tested to date demonstrate 

ΗΙΑΡ-1 and ΗΙΑΡ-2 mRNA elevation,

SximmaryofСшгсегPaneis.

To date, a significant fraction of cancer cell lines of each type examined display 

elevated IAP levels. Increased NAIP levels are also implicated in cancer. Our results 

indicate that ΗΙΑΡ-1 and ΗΙΑΡ-2 tend to be the most frequently and dramatically 

upregulated. The apparent coordinate regulation of both genes was surprising given that the

15 nomal tissue distribution ofthese proteins is very different. Our observations are

strengthened by the feet that ΗΙΑΡ-1 and ΗΙΑΡ-2 reside in tandem array on chromosome 

1 lq23, a site frequently rearranged in lymphomas and leukemias.

Transcriptional regulation of the IAPs in cancer cell lines.

Our experiments have established a correlation between p53 status and transcriptional

20 overexpression of ΗΙΑΡ-1 and ΗΙΑΡ-2· This provides an important new way in which to 

enhance apoptosis，particularly in view of the fact that the mechanism by which p53 controls 

cell fate remains largely unknown■ It has previously been documented that wild-type p53 

negatively down-regulates BCL-2, and positively upregulates the BCL-2 antagonist BAX. In 

some cancer cell types，mutation of p53 causes a two-fold effect; namely，the upregulation of

25 BCL-2, and down regulation of BAX，both of which contribute to the anti-apoptotic

phenotype. While not wishing to bind ourselves to a particular theory，we believe that wild- 

type p53 also transcriptionally suppresses ΗΙΑΡ-1 and ΗΙΑΡ-2. DNA damage that includes
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the increase in wild-type levels p53 levels would therefore result in decreased ΗΙΑΡ-1 and 

ΗΙΑΡ-2 in nomal cells，resulting in apoptosis. Mutations in the p53 gene would therefore 

result in a loss of transcriptional control of these IAP genes. As a result，p53 mutant cancer 

cells would display constitutively high levels of ΗΙΑΡ-1 and ΗΙΑΡ-2, rendering the cells 

resistant to anti-cancer therapies. The p53/HIAP-l and ΗΙΑΡ-2 correlations may be extended 

to the other cancer cell line panels. One may directly demonstrate p53 regulation of the IAPs 

using transfection assays and northern blot analysis.

Accordingly，we predict that cancer cells having p53 mutations (p53*) will have 

increased IAP levels resulting in a poor response to chemotherapeutics. Because IAP levels 

may be assessed more readily than the presence of a p53* mutation, our discovery also 

provides an important improvement in cancer diagnosis and prognosis (see below)■

Transgenic Mice

We have constructed a number of IAP and NAIP transgenic mouse expression 

vectors，including T-cell, Β-cell, and neuronal specific promoter constructs. Founder mice 

have been identified and are viable, and，for most of these constructs，we have developed 

breeding colonies. These mice will likely be prone to cancers of the tissue types in which the 

promoter is active. Thus the mice provide an excellent resource for testing the efficacy of 

anti-sense oligonucleotides and for screening for apoptosis-enhancing cancer therapeutics. 

Standard mouse drug screening models and gene delivery protocols may be employed to 

utilize the mice for this purpose■

DiagnosticZPrognostic Reagents

There is a relative lack of diagnostic and prognostic tests which clinical oncologists 

may utilize in detemining the appropriate degree of intervention in the treatment of cancer. 

Mutation of the p53 gene remains one of the best prognostic indicators in cancer biology. 

However，the number of different mutations identified to date is great and the mutations are 

scattered t^oughout the gene. In addition，many mutations in p53 result in an inappropriate 

stabilization of the protein，which allows detection at the protein level rather than at the 

mRNA level. Mutations which alter the transactivation/repression activities of the protein 

are not necessarily apparent at either the mRNA or protein levels· On the other hand, if IAP
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and NAIP expression levels correlate with p53 mutation they may provide more valuable 

prognostic information and assist in the determination of which patients require more 

aggressive treatment or which patients are, perhaps，not treatable with currently approved 

therapies. This latter class of patients may be identified as ideal candidates for clinical

5 testing of new cancer therapeutics，particularly those which decrease IAP levels or act in a 

manner independent of the anti-apoptotic pathway.

Thus，the invention provides at least two assays for prognosis an diagnosis. Semi- 

quantitative RT-PCR based assays may be used to assay for IAP and/or NAIP gene or protein 

expression levels. Alternatively, monoclonal antibodies may be incorporated into an ELISA

10 (enzyme-linked immunosorbent assay) -type assay for direct determination of protein levels.

Therapeutic Products

For IAP or NAIP-related therapies，one may employ the paradigms utilized for BCL- 

2 and RAS antisense development，although, in contrast to RAS antisense，accommodation of 

mutations is not required. Most useful are antisense constructs which enhance apoptosis at

15 least 10%, preferably by enhancing degradation of the RNA in the nucleus.

In addition to the antisense approaches described herein，the invention features small 

molecule screening assays which may be used to identify lead compounds that negatively 

regulate the IAPs or NAIP· For example, compounds which enhance apoptosis in the 

presence of IAP overexpression or which decrease the level of IAP biological activity may be

20 detected and are useful cancer therapeutics.

Molecules that are found，by the methods described herein, to effectively modulate 

IAP gene expression or polypeptide activity may be tested further in standard animal cancer 

models. If they continue to function successfully in an in vivo setting，they may be used as 

therapeutics to either inhibit or enhance apoptosis, as appropriate.

٦5 Manipxilation of cancer cliemotherapeutic drug resistance uswg an antisense

oligonucleotide and fragment approaches.

We have documented that overexpression ofthe IAPs renders cell lines resistant to 

serum growth factor withdrawal，tumor necrosis factor alpha (TNF) and menadione exposure， 

all of which are treatments that normally induce apoptosis. Herein we describe the extension
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of these studies to cancer cell lines using apoptotic triggers used in clinical situations，such as 

doxorubicin, adriamycin, and methotrexate. Our findings have led up to design antisense 

RNA therapeutics. Rapid screening of multiple cell lines for apoptotic response has been 

made feasible through the generation of a series of sense and antisense adenoviral IAP and 

NAIP expression vectors，as well as control lacZ viruses· One may now show enhanced 

drug resistance or enhanced drug sensitivity using these expression constructs· In addition, 

antisense adenovirus constructs have been developed and used to test reversal of the drug 

resistant phenotype of appropriate cell lines.

We have surveyed cancer cell lines with the objective 01 identifying tumor types in 

which IAP or NAIP overexpression is apparent or altered and these results are described both 

above and in the Examples below· Concomitant to this research，we have designed a series 

of antisense oligonucleotides to various regions of each of the IAPs. After testing in an 

assay system，¿.ج.，with the adenoviral vectors system, these oligonucleotides，as well as 

antisense oligonucleotides to various regions of NAIP，may be used to enhance drug 

sensitivity. Animal modeling of the effectiveness of antisense IAP and NAIP

oligonucleotides may also be employed as a step in testing and appropriate transgenic 

mammals for this are described above and also generally available in the art.

The following describes some of the testing systems which may be employed.

Anti-Cancer Gene Therapy

Retroviral vectors，adenoviral vectors, adeno-associated viral vectors, or other viral 

vectors with the appropriate tropism for cells requmng enhanced apoptosis (for example， 

breast cancer and ovarian cancer cells) may be used as an oligonucleotide transfer delivery 

system for a therapeutic constructs.

Alternatively, standard non-viral delivery methods may be used. Numerous vectors 

useful for viral delivery are generally known (Miller，A.D.，Human Gene Therapy 1: 5-14， 

1990; Friedman，T.，Science 244: 1275-1281，1989; Eglitis and Anderson, BioTechniques 6: 

608-614, 1988; Tolstoshev and Anderson, Cun. Opin. Biotech. 1: 55-61, 1990; Cometta et 

ai, Prog· Nucl. Acid Res. and Mol· Biol. 36: 311-322, 1987; Alderson，w. F.，Science 226: 

401-409, 1984; Moen，R. c.，Blood Cells 17: 407-416, 1991; Miller et ali, BioTechniques 7:
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980-990, 1989; Le Gal La Salle et al., Science 259: 988-990, 1993; and Johnson，Chest 107: 

77S-83S，1995).

Retroviral vectors are particularly well developed and have been used in clinical 

settings (Rosenberg et al，New Engl. J. Med. 323: 570-578, 1990; Anderson et al., u.s.
5 Patent No٠ 5,399,346).

Non-viral approaches may also be employed for the introduction of therapeutic 

nucleic acid molecules (e.g., oligonucleotides) into cells otherwise predicted to undergo 

apoptosis. For example，IAP may be introduced into a neuron or a T cell by lipofection 

(Feigner et al” Proc. Natl. Acad. Sci· USA 84: 7413-7417, 1987; Ono et ai, Neurosci. Lett.

10 117: 259-263, 1990; Brigham et ai, د٠ ل ■ Med. Sei. 298: 278-281，1989; Staubinger et al., 

Meth. Enz. 101: 512-527, 1983)，asialorosonucoid-polylysine conjugation (Wu et al” j· Biol. 

Chem· 263: 14621-14624, 1988; Wu et al.，ل. Biol. Chem. 264: 16985-16987, 1989); direct 

deliver in saline; or, less preferably, microinjection under surgical conditions (Wolff et ai, 

Science 247: 1465-1468, 1990)•

15 For any of the methods of application described above，the therapeutic nucleic acid

construct is preferably applied to the site of the needed apoptosis event (for example，by 

injection). However，it may also be applied to tissue in the vicinity of the predicted apoptosis 

event，to a blood vessel supplying the cells predicted to require enhanced apoptosis, or orally.

In the constructs described, nucleic acid expression can be directed from any suitable

20 promoter (ج.ج.，the human cytomegalovirus (CMV)，simian virus 40 (SV40)，or 

metallothionein promoters), and regulated by any appropriate mammalian regulatory 

element. For example, if desired，enhancers known to preferentially direct gene expression in 

ovarian cells, breast tissue，neural cells，T cells，or B cells may be used to direct expression. 

The enhancers used could include，without limitation，those that are characterized as tissue-

25 or cell-specific in their expression. Alternatively, if a clone used as a therapeutic construct， 

regulation may be mediated by the cognate regulatory sequences or，if desired，by regulatory 

sequences derived from a heterologous source，including any of the promoters or regulatory 

elements described above.

Anti-cancer therapy is also accomplished by direct administration of the therapeutic

30 sense IAP nucleic acid or antisense IAP nucleic acid (e.g., oligonucleotides) to a cell that is 

expected to require enhanced apoptosis. The nucleic acid molecule may be produced and
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isolated by any standard technique，but is most readily produced by in vitro transcription 

using an IAP related nucleic acid under the control of a high efficiency promoter (e.g., the 

Τ7 promoter), or，by organic synthesis techniques (for, e.g., oligonucleotides). 

Administration of IAP antisense nucleic acid to malignant cells can be carried out by any of 

the methods for direct nucleic acid administration described above，or any method otherwise 

known in the art.

Another therapeutic approach within the invention involves administration of 

recombinant IAP protein fragments or IAP antibodies，either directly to the site where 

enhanced apoptosis is desirable (for example, by injection) or systemically (for example，by 

any conventional recombinant protein administration technique).

The dosage of a NAIP or an IAP protein，a polypeptide fragment thereof, a mutant 

thereof，or antibodies that specifically bind NAIP or an IAP polypeptide depends on a 

number of factors, including the size and health of the individual patient，but，generally， 

between 0.1 mg and 500 mg inclusive are administered per day to an adult in any 

pharmaceutically acceptable formulation.

Administration of IAP and NAIP Polypeptides^ Nucleic Acids٠ and Inhibitors of IAP or
NAIP Synthesis or Function

An IAP or NAIP mutant protein or protein fragment，a nucleic acid molecule 

encoding the same，a nucleic acid molecule encoding an IAP or NAIP antisense nucleic acid, 

or a inhibitor of an IAPs or NAIP may be administered within a pharmaceutically-acceptable 

diluent，carrier，or excipient，in unit dosage form· Conventional pharmaceutical practice may 

be employed to provide suitable formulations or compositions to administer the compounds 

to patients suffering from a disease that is caused by excessive cell proliferation. 

Administration may begin before the patient is symptomatic.

Any appropriate route of administration may be employed，for example， 

administration may be parenteral, intravenous，intraarterial，subcutaneous, intramuscular， 

intracranial，intraorbital，ophthalmic，intraventricular，intrathecal，intracapsular, intracistemal, 

intraperitoneal，intranasal，aerosol，suppository，or oral administration. For example, 

therapeutic fomulations may be in the form of liquid solutions or suspensions; for oral
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administration, formulations may be in the form of tablets or capsules; and for intranasal 

formulations, in the form of powders，nasal drops, or aerosols.

Methods well known in the art for making formulations are found, for example，in 

Remington٩s Pharmaceutical Sciences, (18th edition)，ed. A· Gennaro, 1990, Mack Publishing 

Company, Easton，PA. Formulations for parenteral administration may, for example, contain 

excipients，sterile water，or saline, polyalkylene glycols such as polyethylene glycol，oils of 

vegetable origin，or hydrogenated napthalenes، Biocompatible, biodegradable lactide 

polymer, lactide/glycolide copolymer，or polyoxyethylene-polyoxypropylene copolymers 

may be used to control the release of the compounds. Other potentially useful parenteral 

delivery systems for IAP or NAIP modulatory compounds include ethylene-vinyl acetate 

copolymer particles, osmotic pumps，implantable infusion systems，and liposomes· 

Formulations for inhalation may contain excipients, for example，lactose，or may be aqueous 

solutions containing，for example，polyoxyethylene-9-lauryl ether，glycocholate and 

deoxycholate，or may be oily solutions for administration in the form of nasal drops，or as a 

gel.

If desired，treatment with an IAP or NAIP mutant proteins or IAP or NAIP fragments， 

related genes，or other modulatory compounds may be combined with more traditional 

therapies for the proliferative disease such as surgery or chemotherapy.

Detection of Conditions Involving Insufficient Apoptosis

IAP and NAIP polypeptides and nucleic acid sequences find diagnostic use in the 

detection or monitoring of conditions involving insufficient levels of apoptosis，i.e., 

proliferative disease. For example, increased expression of IAPs or NAIP, alterations in 

localization，and IAP or NAIP cleavage correlate with inhibition of apoptosis and cancer in 

humans. Accordingly，an increase in the level of IAP or NAIP production may provide an 

indication of a proliferative condition or a predisposition to such a condition. Levels of IAP 

or NAIP expression may be assayed by any standard technique. For example，IAP or NAIP 

expression in a biological sample (e.g., a biopsy sample) may be monitored by standard 

Northern blot analysis or may be aided by PCR (see，e.g” Ausubel et ah, Current Protocols in 

Molecular Biology„ John Wiley & Sons，New York，1994; PCR Tecblogy: Principles and
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Applications for DNA Amplification^ H.A. Ehrlich，Ed., Stockton Press，NY; Yap et ai,

Nucl. Acids. Res. 19: 4294, 1991).

Alternatively，a biological sample obtained from a patient may be analyzed for one or 

more mutations in the IAP or NAIP sequences or p53 sequences using a mismatch detection

5 approach. Generally, these tech^ques involve PCR amplification ボ

patient sample，followed by identification of the mutation (z٠.e., mismatch) by either altered 

hybridization，aberrant electrophoretic gel migration，binding or cleavage mediated by 

mismatch binding proteins, or direct nucleic acid sequencing. Any of these techniques may 

be used to facilitate mutant IAP or NAIP detection，and each IS well known in the art;

10 examples of particular techniques are described，without limitation，in Orita et ai, Proc٠ Natl. 

Acad. Sei· USA 86: 2766-2770, 1989; Sheffield et ai, Proc. Natl. Acad· Sei. USA 86: 232- 

236，1989).

In yet another approach，immunoassays are used to detect or monitor IAP or NAIP 

protein in a biological sample. IAP or NAIP-specific polyclonal or monoclonal antibodies

15 (produced as described above) may be used in any standard immunoassay format (e.g., 

ELISA，Western blot，or RIA) to measure IAP or NAIP polypeptide levels from cancerous 

control cells. These levels would be compared to wild-type IAP or NAIP levels，with a 

decrease in IAP production relative to a wild-type cell indicating a condition involving 

increased apoptosis and a decrease relative to a known cancer cell indicating a decreased

20 likelihood of an IAP or ΝΑΙΡ-related cancer· Examples of immunoassays are described, e.g., 

in Ausubel et al., supra. Immunohistochemical techniques may also be utilized for IAP or 

NAIP detection. For example，a tissue sample may be obtained from a patient，sectioned，and 

stained for the presence of IAP or NAIP using an anti_IAP or anti-ΝΑΙΡ antiboies and any 

standard detection system (e.g., one which includes a secondary antibody conjugated to

25 horseradish peroxidase). General guidance regarding such techniques can be found in，e.g., 

Bancroft and Stevens (Theory and Practice of Histological Technigues٩ Churchill 

Livingstone，1982) and Ausubel et al. (supra).

In one preferred example，a combined diagnostic method may be employed that 

begins with an evaluation of IAP or NAIP protein production (for example, by

30 immunological techniques or the protein truncation test (Hogerrorst et al.. Nature Genetics 

10:208-212, 1995)) and also includes a nucleic acid-based detection technique designed to
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identify more subtle IAP or NAIP alterations, e.g., mutations. As described above，a number 

of mismatch detection assays are available to those skilled in the art，and any preferred 

technique may be used. Mutations in IAP or NAIP may be detected that either result in 

enhanced IAP or NAIP expression or alterations in IAP or NAIP biological activity. In a

5 variation of this combined diagnostic method，IAP or NAIP biological activity is measured as 

anti-apoptotic activity using any appropriate apoptosis assay system (for example, those 

described above).

Mismatch detection assays also provide an opportunity to diagnose an IAP-mediated 

or an ΝΑΙΡ—mediated predisposition to diseases caused by insufficient apoptosis. For

10 example，a patient heterozygous for an IAP or a NAIP mutation may show no clinical

symptoms and yet possess a higher than normal probability of developing one or more types 

of proliferative diseases. Given this diagnosis，a patient may take precautions to minimize 

their exposure to adverse environmental factors (for example, uv exposure or chemical 

mutagens) and to carefully monitor their medical condition (for example, through frequent

15 physical examinations). This type of IAP or NAIP diagnostic approach may also be used to 

detect IAP or NAIP mutations in prenatal screens. The IAP or NAIP diagnostic assays 

described above may be carried out using any biological sample (for example，any biopsy 

sample or bodily fluid or tissue) in which IAP or NAIP is normally expressed. Identification 

of a mutant IAP or NAIP gene may also be assayed using these sources for test samples.

20 Alternatively, an alteration in IAP or NAIP activity, particularly as part of a diagnosis

for predisposition to IAP-associated or NAIP-associated proliferative disease, may be tested 

using a nucleic acid sample from any cell, for example，by mismatch detection techniques. 

Preferably，the DNA sample is subjected to PCR amplification prior to analysis.

The following examples are meant to illustrate, not limit，the invention.

25 EXAMPLE 1: ELEVATED IAP LEVELS IN CANCER CELL LINES

In order to specifically demonstrate the utility of IAP gene sequences as diagnostics 

and prognostics for cancer，a Human Cancer Cell Line Multiple Tissue Northern Blot 

(Clontech，Palo Alto, CA; #7757-1) was probed. This Northern blot contained approximately 

2 gg of poly Α+ RNA per lane from eight different human cell lines: (1) promyelocytic

30 leukemia HL-60,(2) HeLa cell S3, (3) chronic myelogenous leukemia Κ-562, (4)
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lymphoblastic leukemia MOLT-4, (5) Burkitt's lymphoma Raji, (6) colorectal 

adenocarcinoma SW480,(7) lung carcinoma Α549, and (8) melanoma G3öl. As a control, a 

Human Multiple Tissue Northern Blot (Clontech, Palo Alto, CA; #7759-1) was probed. This 

Northern blot contained approximately 2 Hg of poly A٠b RNA from eight different human

5 tissues: (1) spleen，(2) thymus，(3) prostate，(4) testis，(5) ovary, (6) small intestine, (7) 

colon，and (8) peripheral blood leukocytes.

The Northern blots were hybridized sequentially with: (1) a 1.6 kb probe to the XIAP 

coding region，(2) a 375 bp ΗΙΑΡ-2 specific probe corresponding to the 3' untranslated 

region，(3) a 1.3 kb probe to the coding region of ΗΙΑΡ-1，which cross-reacts with ΗΙΑΡ-2，

10 (4) a 1.0 kb probe derived from the coding region of BCL-2, and (5) a probe to ß-actin? 

which was provided by the manuiacturer٠ Hybridization was carried out at 5O٥C overnight, 

according to the manufacturer's suggestion. The blot was washed twice with 2Χ ssc，0.1% 

SDS at room temperature for 15 minutes and then with 2Χ ssc, 0.1% SDS at 5O٥C.

All cancer lines tested showed increased IAP expression relative to samples from

15 non-cancerous control tissues (Table 1). Expression of XIAP was particularly high in HeLa 

(S-3)，chronic myelogenous leukemia (Κ-562)，colorectal adenocarcinoma (SW-480), and 

melanoma ( ق-�0ا ) lines. Expression of ΗΙΑΡ-1 was extremely high in Burkitt's lymphoma， 

and was also elevated in colorectal adenocarcinoma· Expression of ΗΙΑΡ-2 was particularly 

high in chronic myelogenous leukemia (Κ-562) and colorectal adenocarcinoma (SW-480)·

20 Expression of BCL-2 was upregulated only in HL-60 leukemia cells.

TABLE 1
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NORTHERN BLOT IAP RNA LEVELS IN CANCER CELLS*

XIAP ΗΙΑΡ-1 ΗΙΑΡ-2

Promyelocytic Leukemia HL-60 + + +

HelaS-З + + +

Chronic Myelogenous Leukemia Κ-562 +++ + +++

Lymphoblastic Leukemia MOLT-4 +++ + +

Burkitf s Lymphoma Raji + +(xio) +

Colorectal Adenocarcinoma SW-480 +++ +++ +++

Lung Carcinoma Α-549 + + +

Melanoma G-361 +++ + +
10 *Levels are indicated by a (+) and are the approximate increase in RNA levels relative to 

Northern blots of RNA from non-cancerous control cell lines· A single plus indicates an 
estimated increase of at least 1-fold

These observations indicate that upregulation of the anti-apoptotic IAP genes may be 

a widespread phenomenon in proliferative diseases，perhaps occurring much more frequently

15 than upregulation of BCL-2· Furthermore, upregulation may be necessary for the 

establishment or maintenance of the transformed state of cancerous cells.

In order to pursue the observation described above，i.e., that ΗΙΑΡ-1 is overexpressed 

in the Raji Burkitt's lymphoma cell line, RT-PCR analysis was performed in multiple 

Burkitt's lymphoma cell lines. Total RNA was extracted from cells of the Raji，Ramos，EB-

20 3, and Jiyoye cell lines，and as a positive control，from nomal placental tissue. The RNA 

was reverse transcribed，and amplified by PCR with the following set of oligonucleotide 

primers:

5'_AGTGCGGGTTTTTATTATGTG3' (SEQ ID NO: 15) and 

5'_AGATGACCACAAGGAATAAACACTA-3' (SEQ ID NO: 16)，which selectively

25 amplify a hiap-1 cDNA fragment. RT-PCR was conducted using a Perkin Elmer 480

Thermocycler to cany out 35 cycles of the following program: 94٥c for 1 minute，5O٥C for 

1.5 minutes，and 72٠c for 1 minute. The PCR reaction product was electrophoresed on an 

agarose gel and stained with ethidium bromide. Amplified cDNA fragments ofthe 

appropriate size were clearly visible in all lanes containing Burkitfs lymphoma samples, but
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absent in the lanes containing the nomal placental tissue sample，and absent in lanes 

containing negative control samples，where template DNA was omitted from the reaction 

(Fig. 11).

EXAMPLE 2: IAPs IN BREAST CANCER

The following data relate to the regulation and role of HIAPs in cancer cells. Figs· 18 

and 19 show data demonstrating that ΗΙΑΡ-1 and ΗΙΑΡ-2 are both upregulated in breast 

cancer cell lines that contain mutant p53. The lanes contain 20 μ§, of total RNA from the 

following lines: 1· MCF-7 (clone 1，wt p53); 2■ MCF-7 (clone 2, wt p53); 3. MCF-7 

(American Type Culture Collection，wt p53); 4· MCF-7 (parental line，California，wt p53); 5. 

MCF-7 (California, adriamycin resistant variant, mutant p53); 6. MDA MB 231 (ATCC， 

mutant p53, codon 280); 7. T47-D (ATCC，mutant p53, codon 194); 8. ZR-75 (ATCC，wt 

p53). The amount of RNA loaded on each gel was controlled for by hybridization with 

glycerol phosphate dehydrogenase (GAPDH).

EXAMPLE 3: IAPS IN OVARIAN CANCER

Overvie ٠;٦٨

Epithelial ovarian cancer is the leading cause of death from gynecologic malignancy. 

Although clinical and histologic prognostic factors such as tumor grade and surgical stage are 

well understood, the biologic process that leads to uncontrolled cellular growth is less clear. 

The control of cell numbers during tissue growth is thought to be the results of a balance of 

cell proliferation and cell death. An aberration in this natural homeostasis likely contributes 

to malignant cellular transfomation.

Recent studies on ovarian cancer cell biology have suggested that the deregulation of 

apoptosis may be one ofthe underlying pathologic mechanism in this disease. However, the 

molecular mechanisms involved in its regulation is poorly understood and the role and 

regulation ofthe IAP genes in ovarian cell transformation have not been examined 

previously. Ovarian epithelial cancer is in part a result of suppressed apoptosis of ovarian 

surface epithelial cells. The effectiveness of certain chemotherapeutic agents rests on their 

ability to induce cell death. The loss of responsiveness of the cells to these agents is due to a 

desensitization of the apoptotic process to these agents. The regulation of ovarian epithelial
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cell apoptosis involves changes in the expression of IAP genes and post-translational 

modification/processing of the IAP gene products.

We have conducted experiments and now believe that IAPs play a key role in 

maintaining the normal growth of ovarian surface epithelial cells and that the overexpression 

of these genes leads to cellular transformation. Furthermore, we have discovered that the 

effectiveness of chemotherapeutic agents in the treatment of this form of malignancy rests 

upon their ability to suppress the expression of the IAP genes. By seeking to control the 

regulation of the IAP genes in human ovarian epithelial cancer cells we have provided a 

rational approach for the development of new chemotherapeutics for patients both responsive 

and resistant to current cancer drugs. Similarly，assays designed to detect compounds which 

decrease IAP biological activity provide a rational method for drug discovery.

Methods.

a) Human Ovarian Epithelial Cancer Cell Culture

Cisplatin-sensitive (OV2008) and cisplatin-resistant (C13) human ovarian epithelial 

cells were cultured in a chemically-defined medium at 37٥c for up to 48 hours in the 

presence or absence of TGFß (20 ng/ml)，taxol (0-1.0 μΜ) or cisplatin (0 - 30 μΜ). At the 

end of the culture period, cells were either fixed for immunocytochemistry and TUNEL 

analyses，or snap frozen for subsequent extraction for IAP mRNA and proteins analyses.

b) Identification of Cell Death

For nuclear staining，human ovarian epithelial cancer cells were fixed (4% fomalin in 

PBS; 10 min·，room temp.)，washed in PBS，resuspended in Hoescht 33248 stain (0.1 gg/ml 

PBS，10 min) washed again and spotted onto slides for microscopy. Nuclear staining was 

observed and photographed using a Zeiss fluorescent microscope equipped with an FITC 

filter. Apoptotic cells were identified by typical nuclear morphology，and counted using 

randomly selected fields and numbered photographic slides to avoid bias during counting.

For quantitation of DNA ladders，cellular DNA was extracted using the Qiagen Blood 

kit (Qiagen Inc., Chatsworth，CA). DNA was quantified by ethidium bromide fluorescence. 

DNA (0.5gg) was then end labelled by incubating (20 min.，room temp■) with Klenow 

enzyme (2 u in 10 mM Tris plus 5 mM MgCl2) and 0.1 цС؛ [a32P]dCTP. Unincorporated
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nucleotides were removed with the Qiagen nucleotide removal kit and samples were resolved 

by Tris-acetate-EDTA agarose (1.8%) gel electrophoresis. The gel was then dried (2 hours， 

no heat) and exposed to a Bio-Rad phosphoimager screen to densitometrically quantify low 

molecular weight DNA (<15 kilo base-pairs)，and subsequently to X-ray film at -8O٥C.

For in situ TUNEL labelling of apoptotic cells to identify cell death, the in situ cell 

death detection kit (Boehringer-MaÉeim, Indianapolis，IN) was used, according to 

manufacturer’s instructions. Slides prepared for histology were treated (20 min. at 37٠C) 

with terminal transferase in the presence of FITC-conjugated dUTP.

c) Western Blot Analyses for IAPs

Protein extracts were prepared from human surface epithelial cancer cells sonicated (8 

sec/cycle, 3 cycles) on ice in sucrose buffer (0.25 M sucrose，0.025 M NaCl，1 mM EGTA 

and 15 mM Tris-HCl pH 6.8, supplemented with 1 mM PMSF，2 ця/т1 of leupeptin and 5 

Mg/ml of aprotinin. The sonicates were centrifuged at 13,OOOxg for 10 min.，the supernatants 

were collected and stored at-2O٥C until electrophoretic analyses were performed. Protein 

concentration was determined by Bio-Rad Protein Assay. Proteins (10-30 gg) were resolved 

by one-dimensional SDS-PAGE，and electrophoretically transferred to nitrocellulose 

membrane. Membranes were blocked with 5% non-fat milk，and subsequently incubated 

with rabbit polyclonal antibody for IAP [anti-human ΗΙΑΡ-2ΔΕ (960529; 1:1000 dilution)， 

anti-human NAIP Ε1.0 (951015; 1:1000 dilution) or anti-human XIAP (1:1000 dilution)] 

diluted in TBST (10 mM Tris-buffered saline, 0.1% Tween-20, pH7.5) containing 5% milk. 

An ECL kit was used to visualize immunopositive protein (Amersham Inti., Arlington 

Heights，IL).

d) Northern Blots for IAP mRNAs

Total RNA from ovarian surface epithelial cancer cells by using RNeasy Kit 

(Qiagen)■ The RNA samples (10-15 Hg) were quantified spectrophotometrically and size- 

fractioned by electrophoresis on fomaldehyde-agarose gels (1.1%) containing 1 

ethidium bromide to confirm even loading of RNA samples and adequate separation of 28S 

and 18S ribosomal bands. The RNAs bands were blotted onto a nylon membrane and cross- 

linked by uv light. Membranes were prehybridized in 50% formamide, saline sodium citrate
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(ssc; 750 mM NaCl，75 mM sodium citrate)，IX DeÉardfs solution, 1% SDS，4 mM 

EDTA and 100 Hg/ml sheared salmon sperm DNA for 4 hours at 42٠c. Hybridization was 

performed overnight at 42。c with 20 million cpm of 32p—labelled IAP cDNA probes (rat 

NAIP, rat XIAP or human ΗΙΑΡ-2) added to the prehybridization buffer· The membranes

5 were then washed twice with ssc (300 mM NaCl，30 mM sodium citrate) in 0.1% SDS for 

20 min at room temperature and twice with ssc (30 mM NaCl，3 mM sodium citrate) in 

0.1% SDS for 20 min at 55٥c and exposed to Χ-гау film at -8O٠C for visualization. 

Densitometrie analysis of various IAPs and 28S rRNA band was performed with the Image 

Analysis Systems from Bio-Rad Laboratories. Data were normalized by the respective 28S

10 and expressed as a percentage of the control (defined as 100%),

Results

We observed the following.

1. Cisplatin induced a concentration-dependent increase in the incidence of apoptosis in 

cisplatin-sensitive (OV2008) but to a lesser extent in -resistant (C13) human ovarian

15 epithelial cells in vitro (Fig· 20), Similarly, Taxol also induced apoptosis in OV2008 cells， 

but to a lesser extent in the C13 cells (Fig· 21),

2. Basal XIAP and ΗΙΑΡ-2 protein contents were markedly higher in cisplatin-sensitive than 

-resistant cells. Taxol (0.04-1.0 μΜ) decreased XIAP and ΗΙΑΡ-2 protein levels in a 

concentration-dependent manner, the response being more pronounced in sensitive than

20 resistant cells (Fig. 22)• A lower molecular weight (approx. 4د kDa) immunoreactive

fragment of ΗΙΑΡ-2 was also evident in both the sensitive and resistant cells. The content of 

this fragment was increased in the C13 cells but decreased in OV2008 cells by Taxol (Fig. 

22).

3. Whereas Taxol (0.2 μΜ) marked suppressed ΗΙΑΡ-2 mRNA abundance in cisplatin-

25 sensitive cells (approx. 80%), it was ineffective in the resistant cells (Fig· 23).

4. TGFß (20ng/ml) induced apoptosis in OV2008 but not in C13، Although its influence on 

XIAP protein content in cisplatin-resistant cells was only marginal，it markedly suppressed
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the protein level of this IAP in the cisplatin-sensitive cells (Fig. 24Α，24Β). TGFß (20 ng/ml) 

also decreased ΗΙΑΡ-2 mRNA in OV2008 but not C13 cells (Fig. 23)•
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Significant observations aitdpossible applications·

Induction of apoptosis in human ovarian epithelial cancer cell by Taxol was 

accompanied by suppressed IAP gene expression. Eventual loss of sensitivity of the cells to 

the chemotherapeutic agent may be associated with the decreased ability of the cell to express 

! genes. In drug-resistant cells，the decreased ΗΙΑΡ-2 protein content (in the face of an 

absence of noticeable change in ΗΙΑΡ-2 mRNA abundance) in the presence of Taxol was 

accompanied an increase in the intensity of a 45 kDa immunoreactive ΗΙΑΡ-2 protein band. 

These observations lead us to believe that the 45 kDa protein is a proteolytic product of 

ΗΙΑΡ-2 and plays a role in the development of drug resistance. In addition, the sensitivity of 

the IAP family in these ovarian cancer cells to Taxol suggest possible novel sites for gene 

targeting in the development of new chemotherapeutic agents for the treatment of human 

ovarian epithelial cell cancer.

EXAMPLE 4: Accumulation of a 26 kPa Cleavage Protein in Astrocytoma Cells

Identification of a 26 kDa Cleavage Pi٠otein

A total protein extract was prepared from Jurkat and astrocytoma cells by sonicating 

hem (ХЗ for 15 seconds at4٥c) in50mM Tris-HCl (pH 8.0)，150 mM NaCl，1 mM PMSF，

1 pg/ml aprotinin，and 5 mM benzamidine. Following sonication, the samples were 

centrifoged (14,000 RPM in a micro centrifuge) for five minutes. 20 of protein was 

loaded per well on a 10% SDS-polyacrylamide gel，electrophoresed, and electroblotted by 

standard methods to PVDF membranes. Western blot analysis，performed as described 

previously，revealed that the astrocytoma cell line (CCF-STTGl) abundantly expressed an 

anti-xiap reactive band of approximately 26 kDa，despite the lack of an apoptotic trigger 

event (Fig. 12). In fact，this cell line has been previously characterized as being particularly 

resistant to standard apoptotic triggers.

A 26 kDa XIAP-reactive band was also observed under the following experimental 

conditions· Jurkat cells (a transformed human T cell line) were induced to undergo apoptosis 

by exposure to an anti-Fas antibody (1 μ§/ΐΏΐ). Identical cultures of Jurkat cells were
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exposed either to: (1) anti-Fas antibody and cycloheximide (20 gg/ml), (2) tumor necrosis 

factor alpha (TNF-a，at 1，000 и/ml), or (3) TNF-a and cycloheximide (20 pg/ml). All cells 

were harvested 6 hours after treatment began. In addition，as a negative control，anti-Fas 

antibody was added to an extract after the cells were harvested. The cells were harvested in 

SDS sample buffer，electrophoresed on a 12.5% SDS polyacrylamide gel, and electroblotted 

onto PVDF membranes using standard methods. The membranes were immunostained with 

a rabbit polyclonal anti-ΧΙΑΡ antibody at 1:1000 for 1 hour at room temperature. Following 

four 15 minute washes，a goat anti-rabbit antibody conjugated to horse-radish peroxidase was 

applied at room temperature for 1 hour. Unbound secondary antibody was washed away，and 

chemiluminescent detection of XIAP protein was performed. The Western blot revealed the 

presence of the ωΐ-length，55 kDa XIAP protein，both in untreated and treated cells. In 

addition，a novel，approximately 26 kDa XIAP-reactive band was also observed in apoptotic 

cell extracts，but not in the control, untreated cell extracts (Fig. 13)•

Cleavage of XIAP occurs in a variety of cell types，including other cancer cell lines 

such as HeLa. The expression of the 26 kDa XIAP cleavage product was demonstrated in 

HeLa cells as follows. HeLa cells were treated with either: (1) cyclohexamide (20 pg/ml), 

(2) anti-Fas antibody (1 Hg/ml), (3) anti-Fas antibody (1 Hg/ml) and cyclohexamide (20 

Hg/ml), (4) TNFa (1，000 и/ш1), or (5) TNFa (1，000 и/ml) and cyclohexamide (20 pg/ml)· 

All cells were harvested 18 hours after treatment began. As above, anti-Fas antibody was 

added to an extract after the cells were harvested. HeLa cells were harvested, and the 

Western blot was probed under the same conditions as used to visualize XIAP-reactive bands 

from Jurkat cell samples. A 26 kDa XIAP band was again seen in the apoptotic cell 

preparations (Fig. 14). Furthermore，the degree of XIAP cleavage correlated positively with 

cellular exposure to apoptotic triggers. Treatment of HeLa cells with cycloheximide or 

TNFa alone caused only minor apoptosis，and little cleavage product was observed. If the 

cells were treated with the anti-Fas antibody, a greater amount of cleavage product was 

apparent. These data indicate that XIAP is cleaved in more than one cell type and in 

response to more than one type of apoptotic trigger·

Ti^e Cow،se of Expression
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The time course over which the 26 kDa cleavage product accumulates was examined 

by treating HeLa and Jurkat cells with anti-Fas antibody (1 1ل/جلإ�) and harvesting them either 

immediately，or 1，2, 3, 5, 10, or 22 hours after treatment. Protein extracts were prepared and 

Western blot analysis was performed as described above. Both types of cells accumulated

5 increasing quantities of the 26 kDa cleavage product over the time course examined (Figs. 

15Aandl5B)٠

Subcellular Localization of t١٦e 26 kDa XIAP Cleavage Product

In order to determine the subcellular location of the 26 kDa cleavage product，Jurkat

cells were induced to undergo apoptosis by exposure to anti-Fas antibody (1 Hg/ml) and were

10 then harvested either immediately，3 hours，or 7 hours later. Total protein extracts were 

prepared，as described above，from cells harvested at each time point. In order to prepare 

nuclear and cytoplasmic cell extracts，apoptotic Jurkat cells were washed with isotonic Tris 

buffered saline (pH 7.0) and lysed by freezing and thawing five times in cell extraction buffer 

(50 mM PIPES, 50 mM KCl，5 mM EGTA, 2 mM MgCl2, 1 mM DTT, and 20 μΜ

15 cytochalasin B). Nuclei were pelleted by centrifugation and resuspended in isotonic Tris (pH 

7.0) and frozen at -8O٠C. The cytoplasmic fraction of the extract was processed further by 

centrifugation at 60,000 RPM in a TA 100.3 rotor for 30 minutes. Supernatants were 

removed and frozen at -8O٠C. Samples of both nuclear and cytoplasmic fractions were 

loaded on a 12.5% SDS-polyacrylamide gel，and electroblotted onto PVDF membranes.

20 Western blot analysis was then performed using either an antï-CPP32 antibody (Transduction 

Laboratories Lexington, KY; Fig. 16Α) or the rabbit anti-ΧΙΑΡ antibody described above 

(Fig· 16Β)٠

The anti-CPP32 antibody，which recognizes the CPP32 protease (also known as 

YiA or Apopain) partitioned almost exclusively in the cytoplasmic fraction. The 55 kDa

25 XIAP protein localized exclusively in the cytoplasm of apoptotic cells, in agreement with the 

studies presented above，where XIAP protein in normal, healthy COS cells was seen to 

localize，by immunofluoresence microscopy，to the cytoplasm· In contrast，the 26 kDa 

cleavage product localized exclusively to the nuclear fraction of apoptotic Jurkat cells.

Taken together, these observations suggest that the anti-apoptotic component of XIAP could

30 be the 26 kDa cleavage product，which exerts its influence within the nucleus.



wo 98/35693 PCT/IB98/00781

-39 -

In vitro Cleavage ofXIAP protein and C١٦aracteri2aüo١٦ of Ле Cleavage Product

For this series of experiments，XIAP protein was labeled with 35s using the plasmid 

pcD13-6myc-XIAP, Τ7 RNA polymerase，and a coupled transcription/translation kit 

(Promega, Madison，WI) according to the manufacturer's instructions. Radioactively labeled

5 XIAP protein was separated from unincorporated methionine by column chromatography 

using Sephadex G-5O™. In addition，extracts of apoptotic Jurkat cells were prepared 

following treatment with anti-Fas antibody (1 Hg/ml) for three hours. To prepare the 

extracts，the cells were lysed in Triton Χ-100 buffer (1% Triton Χ-100, 25 mM Tris HCl) on 

ice for two hours and then microcentrifuged for 5 minutes. The soluble extract was retained

10 (and was labeled ΤΧ100). Cells were lysed in cell extraction buffer with freeze/thawing.

The soluble cytoplasmic fraction was set aside (and labeled CEB). Nuclear pellets from the 

preparation of the CEB cytoplasmic fraction were solubilized with Triton Χ-100 buffer， 

microcentrifüged，and the soluDle fractions，which contains primarily nuclear DNA, was 

retained (and labeled CEB-TX100). Soluble cell extract was prepared by lysing cells with

15 ΝΡ-40 buffer, followed by microcentrifugation for 5 minutes (and was labeled ΝΡ-40). 

vitro cleavage was performed by incubating 16 μΐ of each extract (CEB, ΤΧ-100, CEB- 

ΤΧ100, and ΝΡ-40) with 4 μΐ of in vitro translated XIAP protein at 37٠c for 7 hours. 

Negative controls, containing only ΤΧ100 buffer or CEB buffer were also included. The 

proteins were separated on a 10% SDS-polyacrvlamide gel, which was dried and exposed to

20 X-ray film overnight·

In vitro cleavage of XIAP was apparent in the CEB extract. The observed molecular 

weight of the cleavage product was approximately 36 kDa (Fig. 17). The 10 kDa shift in the 

size of the cleavage product indicates that the observed product is derived from the amino- 

terminus of the recombinant protein，which contains six copies of the myc epitope (10 kDa).

25 It thus appears that the cleavage product possesses at least two of the BIR domains，and that 

it is localized to the nucleus.

EXAMPLE 5: CHARACTERIZATION OF IAP ACTIVITY AND INTRACELLULAR
LOCALIZATION STUDIES

The ability of IAPs to modulate apoptosis can be defined in vitro systems in which 

30 alterations of apoptosis can be detected. Mammalian expression constructs carrying IAP
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cDNAs, which are either füll-length truncated, or antisense constructs can be introduced into 

cell lines such as CHO, NIH ЗТЗ, HL60, Rat-1，or Jurkat cells. In addition, SF21 insect cells 

may be used，in which case the IAP gene is preferentially expressed using an insect heat 

shock promoter. Following transfection，apoptosis can be induced by standard methods，

5 which include serum withdrawal, or application of staurosporine，menadione (which induces 

apoptosis via free radial formation)，or anti-Fas antibodies. As a control, cells are cultured 

under the same conditions as those induced to undergo apoptosis，but either not transfected, 

or transfected with a vector that lacks an IAP insert. The ability of each lA? related construct 

to inhibit or enhance apoptosis upon expression can be quantified by calculating the survival

10 index of the cells，¿·ح·，the ratio of surviving transfected cells to surviving control cells.

These experiments can confirm the presence of apoptosis inhibiting activity and，as discussed 

below, can also be used to determine the functional region(s) of an IAP which may be 

employed to achieve enhancement of apoptosis. These assays may also be performed in 

combination with the application of additional compounds in order to identify compounds

15 that enhance apoptosis via IAP expression·

EXAMPLES 6: CELL SURVIVAL FOLLOWING TRANSFECTION WITH IAP
CONSTRUCTS AND INDUCTION OF APOPTOSIS

Specific examples of the results obtained by performing various apoptosis 

suppression assays are shown in Figs. 10Α io 10D. For example，CHO cell survival

20 following transfection with one of six constn^cts and subsequent serum withdrawal is shown 

in Fig. 10Α٠ The cells were transfected using LipofectaceTM with 2 pg of one of the 

following recombinant plasmids: pCDNA36myc-xiap (XIAP), pCDNA3-6myc-hiapl 

(ΗΙΑΡ-1)，pCDNA3-6myc-hiap-2 (ΗΙΑΡ-2), pCDNA3-bcl-2 (BCL-2)，pCDNA3-HA-smn 

(SMN)，and pCDNA3-6myc (6-myc). Oligonucleotide primers were synthesized to allow

25 PCR amplification and cloning of the XIAP，ΗΙΑΡ4, and ΗΙΑΡ-2 ORFs in pCDNA3 

(Invitrogen). Each construct was modified to incorporate a synthetic myc tag encoding six 

repeats of the peptide sequence MEQKLISEEDL (SEQ ID NO: 17), thus allowing detection 

of myc-ΙΑΡ fusion proteins via monoclonal anti-myc antiserum (Egan et al., Nature 363: 45- 

51，1993). Triplicate samples of cell lines in 24-well dishes were washed 5 times with serum

30 free media and maintained in serum free conditions during the course of the experiment.
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Cells that excluded trypan blue，and that were therefore viable，were counted with a 

hemocytometer immediately，24 hours, 48 hours，and 72 hours，after serum withdrawal. 

Survival was calculated as a percentage of the initial number of viable cells. In this 

experiment and those presented in Figs. 10B and 10D，the percentage of viable cells shown 

represents the average of three separate experiments performed in triplicate，اب- average 

deviation.

The survival of CHO cells following transfection (with each one of the six constructs 

described above) and exposure to menadione is shown in Fig. 10B. The cells were plated in 

24-well dishes，allowed to grow overnight，and then exposed to 20 μΜ menadione for 1.5 

hours (Sigma Chemical Co٠, St· Louis，MO). Triplicate samples were harvested at the time 

of exposure to menadione and 24 hours afterward，and survival was assessed by trypan blue 

exclusion.

The survival of Rat-1 cells following transfection (with each one of the six constructs 

described above) and exposure to staurosporine is shown in Fig. IOC. Rat-1 cells were 

transfected and then selected in medium containing 800 pg'ml G418 for two weeks. The cell 

line was assessed for resistance to staurosporine-induced apoptosis (1 μΜ) for 5 hours■

Viable cells were counted 24 hours after exposure to staurosporine by trypan blue exclusion. 

The percentage of viable cells shown represents the average of two experiments，+/- average 

deviation.

The Rat-1 cell line was also used to test the resistance of these cells to menadione 

(Fig. 10D) following transfection with each of the six constructs described above. The cells 

were exposed to 10 μΜ menadione for 1.5 hours，and the NUMBER of viable cells was 

counted 18 hours later·

EXAMPLE 7: COMPARISON OF CELL SURVIVAL FOLLOWING
TRANSFECTION WITH FULL-LENGTH vs٠ PARTIAL IAP CONSTRUCTS

In order to investigate the mechanism whereby human IAPs，including XIAP, HIAP- 

1, and ΗΙΑΡ-2, afford protection against cell death, expression vectors were constructed that 

contained either:⑴ full-length IAP cDNA (as described above)，(2) a portion of an IAP 

gene that encodes the BIR domains，but not the RZF, or (3) a portion of an IAP gene that 

encodes the RZF, but not the BIR domains. Human and murine XIAP cDNAs were tested by
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transient or stable expression in HeLa，Jurkat, and CHO cell lines. Following transfection， 

apoptosis was induced by serum withdrawal, application of menadione，or application of an 

anti-Fas antibody. Cell death was then assessed, as described above, by trypan blue 

exclusion. As a control for transfection efficiency, the cells were co-transfected with a ß-gal 

expression construct. Typically，approximately 20% of the cells were successfully 

transfected·

When CHO cells were transiently transfected，constructs containing füll-length 

human or mouse xiap cDNAs conferred modest but definite protection against cell death. In 

contrast, the survival of CHO cells transfected with constructs encoding only the BIR 

domains (و.جخ lacking the RZF domain) was markedly enhanced 72 hours after serum 

deprivation. Furthermore，a large percentage of cells expressing the BIR domains were still 

viable after 96 hours，at which time no viable cells remained in the control，Le. non- 

transfected，cell cultures, and less than 5% of the cells transfected with the vector only，i.e.， 

lacking a cDNA insert，remained viable. Deletion of any of the BIR domains results in the 

complete loss of apoptotic suppression，which is reflected by a decrease in the percentage of 

surviving CHO cells to control levels within 72 hours of serum withdrawal.

Stable pools of transfected CHO cells, which were maintained for several months 

under G418 selection，were induced to undergo apoptosis by exposure to 10 μΜ menadione 

for 2 hours. Among the CHO cells tested were those that (1)

full-length murine XIAJP cDNA (MIAP), (2) full-length XIAP cDNA (XIAP)，(3) full-length 

BCL-2 cDNA (BCL-2)，(4) cDNA encoding the three BIR domains (but not the RZF) of 

murine XIAP (BIR)，and (5) cDNA encoding the RZF (but not BIR domains) of Μ-ΧΙΑΡ 

(RZF). Cells that were non-transfected (CHO) or transfected with the vector only (pcDNA3), 

served as controls for this experiment· Following exposure to 10 μΜ menadione，the 

transfected cells were washed with phosphate buffered saline (PBS) and cultured for an 

additional 24 hours in menadione-free medium. Cell death was assessed，as described above， 

by trypan blue exclusion. Less than 10% of the non-transfected or vector-only transfected 

cells remained viable at the end of the 24 hour survival period. Cells expressing the RZF did 

not fare significantly better· However，expression of full-length murine XIAP, human XIAP， 

or BCL-2, and expression of the BIR domains，enhanced cell survival. When the 

concentration of menadione was increased from 10 μΜ to 20 μΜ (with all other conditions
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of the experiment being the same as when 10 μΜ menadione was applied)，the percentage of 

viable CHO cells that expressed the BIR domain cDNA construct was higher than the 

percentage of viable cells that expressed either foil-length murine XIAP or BCL-2.

EXAMPLE 8: ANALYSIS OF THE SUBCELLULAR LOCATION OF EXPRESSED
RZF AND BIR DOMAINS

The assays of cell death described above indicate that the RZF acts as a negative 

regulator of the anti-apoptotic fonction of IAPs· One way in which the RZF，and possioly 

other IAP domains，may exert their regulatory influence is by altering the expression of 

genes, whose products function in the apoptotic pathway.

In order to determine whether the subcellular locations of expressed RZF and BIR 

domains are consistent with roles as nuclear regulatory fectors, COS cells were transiently 

transfected with the following four constructs，and the expressed polypeptide was localized 

by immunofluorescent microscopy: (1) pcDNA3-6myc-XIAP，which encodes all 497 amino 

acids of SEQ ID NO: 4,(2) pcDNA3-6myc-m-XIAP，which encodes all 496 amino acids of 

mouse XIAP (SEQ ID NO: 10)，(3) pcDNA3-6myc-mxiap-BIR，which encodes amino acids 

1 to 341 of m-XIAP，and (4.) pcDNA3-6myc-mxiap-RZF, which encodes amino acids 342- 

496 of murine XIAP. The cells were grown on multi-well tissue culture slides for 12 hours， 

and then fixed and permeabilized with methanol■ The constructs used (here and in the cell 

death assays) were tagged with a human Мус epitope tag at the N-terminus. Therefore，a 

monoclonal anti-Myc antibody and a secondary goat anti-mouse antibody，which was 

conjugated to FITC, could be used to localize the expressed products in transiently 

transfected COS cells· Full-length XIAP and MIAP were located in the cytoplasm，with 

accentuated expression in the peri-nuclear zone. The same pattern of localization was 

observed when the cells expressed a construct encoding the RZF domain (but not the BIR 

domains). However，cells expressing the BIR domains (without the RZF) exhibited， 

primarily，nuclear staining. The protein expressed by the BIR domain construct appeared to 

be in various stages of transfer to the nucleus.

These observations are consistent with the fact that, as described below，XIAP is 

cleaved within T cells that are treated with anti-Fas antibodies (which are potent inducers of
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apoptosis)，and its N-terminal domain is translocated to the nucleus. As noted in Example 2, 

ΗΙΑΡ-2 appears to undergo a similar cleavage event·
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EXAMPLE 9: TESTING OF ANTISENSE OLIGONUCLEOTIDES:

1. Complete panel of adenovirus constructs. The panel may consist of approximately four 

types of recombinant virus. A) Sense orientation viruses for each of the IAP or NAIP open 

reading frames: XIAP, ΗΙΑΡ-1, ΗΙΑΡ-2, and NAIP. These viruses are designed to 

massively overexpress the recombinant protein in infected cells. B) Antisense orientation 

viruses in which the viral promoter drives the synthesis of an mRNA of opposite polarity to 

the IAP mRNA，thereby shutting off host cell synthesis of the targeted protein coding region. 

XIAP, ΗΙΑΡ-1, ΗΙΑΡ-2, and NAIP "antisense” constructs required, c) Sub-domain 

expression viruses. These constructs express only a partial IAP protein in infected cells. Our 

results indicate that deletion Of the zinc finger of XIAP renders the protein more potent in 

protecting cell against apoptotic triggers. This data also indicates that expression of the zinc 

finger alone will indicate apoptosis by functioning as a dominant—negative repressor of XIAP 

fonction, XíaP-ÁZF and XIAP-ABIR viruses required. D) Control viruses. Functional 

analysis of the IAPs requires suitable positive and negative controls for comparison. BCL-2 

sense, BCL-2 antisense，p53 sense，and Lac z (negative control) viruses may be utilized.

2. Co٦٦jirn٦atio١٦ of ١٠ecombi١٦a١٦t adenovirusfu١٦ctio ١٦٠ ا؟�حلآ�٢٠ ٢أد١ح�  seiAse لأحةج٢فلآ�  

fonction involves infection of tissue culture cells and determination of protein expression 

levels‘ We have perfomed western blot analysis of several of the recombinant adenoviruses, 

including NAIP，XIAP and XIAP-ARZF. The remaining viruses may be ready readily 

assessed for protein expression using the polyclonal IAP antibodies. Functional analysis of 

the antisense viruses may be done at the RNA level using either northern blots of total RNA 

harvested from infected tissue culture cells or ribonuclease protection assays. Western blot 

analysis of infected cells will be used to determine whether the expressed antisense RNA 

interferes with IAP expression in the host cell.

3. Documentation that IAP overexp٦٠ession results in iiicreased drug resistance.

optimized cell death assays to allow high through-put of samples with minimal sample
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variation· Testing of the sense IAP adenoviruses for their ability to alter drug sensitivity of 

breast and pancreatic adenocarcinoma cell lines may be accomplished as follows. Cancer 

cell lines are infected with the recombinant viruses, cultured for 5 days，then subdivided into 

24 well plates. Triplicate cell receive increasing concentrations of the anti-cancer drug under 

investigation. Samples are harvested at 24, 48, ana 72 hours post exposure, and assayed for 

the number of viable cells in the well. The dose response curve is then compared to 

uninfected and control virus (both positive and negative) infected cells■ One may document a 

dramatic increase in the relative resistance of the cancer cell lines when infected with the 

sense viruses, confirming our hypothesis that overexpression of the IAP proteins contributes 

to the anti-apoptotic phenotype of cancer cells. Initial experiments utilize the 

chemotherapeutic drugs doxorubicin and adriamycin.

4٠ Documentation that anúse١٦se IAP overexpressioi٦ results ٦١٦ mcreased drag sensitivity. 

Having confirmed that IAP overexpression renders cancer cell more resistant to chemo- 

therapeutic drugs，one may examine whether the antisense adenoviruses render the same cells 

more sensitive· The effectiveness of antisense IAP viruses relative to antisense BCL-2 virus 

will also be assessed as a crucial milestone.

5· Ide١٦tiftcatioi٦ ofa١٦tise١٦se oligonucleotides. ٢لأن٢٠اا�ل،?ا0١لأحهةح�١٦�٢٠ء١لأل١ولجيح٦حيتي  

have designed a series of antisense oligonucleotides to various regions of each of the IAPs.

A generally accepted model of how antisense oligonucleotides fonction proposes that the 

formation of RNH duplexes in the nucleus activates cellular RiiaseH enzymes which 

then enzymatically degrade the mRNA component of the hybrid. Virtually any region of the 

mRNA can be targeted，and therefore choosing an appropriate sequence to target is somewhat 

empirical· Many factors，including secondary structure of the target mRNA and the binding 

affinity of the targeted sequence determine whether a particular oligonucleotide will be 

effective，necessitating several oligonucleotides for each IAP. Five oligonucleotides have 

been made for each IAP mRNA based on the available computer algorhyttos for predicting 

binding affinities and mRNA secondary structures. These and other oligonucleotides may be 

tested for their ability to target their respective mRNAs for degradation using northern blot 

analysis.
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6. Optimization of oligonucleotides. A secondary round of oligonucleotides may be made 

when effective target regions have been identified. These oligonucleotides target sequences 

in the immediate vicinity of the most active antisense oligonucleotides identified using 

methods such as those provided above. A second round of testing by northern blot analysis 

may be required.

٦. Testing cwtisense oligonucleotides in vitro· 1٦؟ح؟�ليج٠١د٢٢؟ة>ةح١حهللد1٢لل،?٢ة\لهلآ��  

optimization of targeting oligonucleotides, one may test these in the tissue culture model 

system using the optimal cell lines such as those described in the cancer survey described 

herein. Experimental procedures may parallel those used in the recombinant antisense 

adenovirus work. Negative control oligonucleotides with miss—match sequences are used to 

establish base line or non-specific effects. Assisted transfection of the oligonucleotides using 

cationic lipid carriers may be compared to unassisted transfection. Confirmation of the 

effectiveness of specific antisense oligonucleotides prompts synthesis of oligonucleotides 

with modified phosphodiester linkages, such as phosphorothioate or methylimino substituted 

oligonucleotides. These may also be tested in vitro.

Animal modeling of antisense oligonucleotide t١١erapÎes٠ .<؟

Animal modeling of the effectiveness of the antisense IAP approach is described here. Cell 

lines are routinely assessed for their tumorigenic potential in "nude” mice, a hairless strain of 

mouse that is immunocompromised (lacks a functional thymus)，and thus extremely 

susceptible to developing tumors. In the nude mouse assay，cancer cells are grown in tissue 

culture and then injected under the skin at multiple sites. The frequency with which these 

cells give rise to palpable tumors within a defined period of time provides an index of the 

tumorigenic potential of the cell line in the absence of interference by a functional immune 

system. Preliminary assessment of an antisense IAP therapeutic involves ؛Injection of cancer 

cells infected with the recombinant adenoviruses (sense, antisense, and control viruses) under 

the skin，and the tumorigenic index compared to that of untreated cells. One may also use 

this model to assess the effectiveness of systemic administration of antisense

oligonucleotides in increasing the efficacy of anti-cancer drugs in the nude mouse model· 

Phosphorothioate or methylimino substituted oligonucleotides will be assessed at this stage.
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This type of antisense oligonucleotide has demonstrated enhanced cell permeability and 

slower clearance rates from the body in experimental animal models.
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EXAMPLE 10: ADDITIONAL APOPTOSIS ASSAYS

Specific examples of apoptosis assays are also provided in the following references. 

Assays for apoptosis in lymphocytes are disclosed by: Li et al·. Science 268: 429-431，1995; 

Gibellini et al., Br. ل. Haematol. 89: 24-33, 1995; Martin et al·, j. Immunol. 152: 330-342, 

1994; Terai et al.，j. Clin Invest. 87: 1710-1715, 1991; Dhein et al” Nature 373: 438-441, 

1995; Katsikis et al.，j. Exp. Med. 1815: 2029-2036, 1995; Westendorp et al，Nature 375: 

497-500, 1995; DeRossi et al., Virology 198: 234-244, 1994.

Assays for apoptosis in fibroblasts are disclosed by: Vossbeck et al., Int. j. Cancer 

61: 92-97, 1995; Goruppi et al., Oncogene 9: 1537-1544, 1994; Fernandez et al., Oncogene 

9: 2009-2017, 1994; Hamngton et ait EMBO )•，13:3286-3295,1994; Itoh et aLJ. Biol. 

Chem. 268: 10932-10937, 1993.

Assays for apoptosis in neuronal cells are disclosed by: Melino et al.j Mol. Cell.

Biol. 14: 6584-6596, 1994; Rosenbaum et al., Ann. Neurol. 36: 864-870, 1994; Sato et al” j. 

Neurobiol. 25: 1227-1234, 1994; Ferrari et al.，j. Neurosci· 1516: 2857-2866, 1995; Talley et 

al” Mol· Cell. Biol. 15: 2359-2366, 1995; Walkinshaw et al.，j. Clin. Invest. 95: 2458-2464, 

1995.

Assays for apoptosis in insect cells are disclosed by: Clem et al., Science 254: 1388- 

1390, 1991: Crook et al.， ل٠  Virol. 67: 2168-2174, 1993; Rabizadeh et ai, j. Neurochem, 61 : 

2318-2321, 1993; Birnbaum et ai, j. Virol. 68: 2521-2528, 1994; Clem et ai, Mol. Cell. 

Biol. 14: 5212-5222,1994(

EXAMPLE 11 : CONSTRUCTION OF A TRANSGENIC ANIMAL

Characterization of IAP and NAIP genes provided information that necessary for 

generation IAP and NAIP transgenic animal models to be developed by homologous 

recombination (for knockouts) or transfection (for expression of IAP or NAIP fragments, 

antisense nucleic acids, or increased expression of wild-type or mutant IAPs or NAIP). Such 

a model may be a mammalian animal，e.g., a mouse，and is useful for the identification of
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cancer therapeutics alone or in combination with cancer inducing cells or agents，or when 

such mice are crossed with mice genetically predisposed to cancers.

The preferred transgenic animal overexpression in IAP or NAIP and has a 

predisposition to cancer. This mouse is particularly useful for the screening of potential 

cancer therapeutics.

EXAMPLE 12: IAP OR NAIP PROTEIN EXPRESSION

IAP and NAIP genes and fragments thereof (i.e.j RZF fragments) may be expressed in 

both prokaryotic and eukaryotic cell types. Ifan IAP or NAIP fragment enhances apoptosis, 

it may be desirable to express that protein under control of an inducible promoter.

In general，IAPs and NAIP，and fragments thereof, may be produced by transforming 

a suitable host cell with all or part of the lAP-encoding or NAlP-encoding cDNA fragment 

that has been placed into a suitable expression vector

Those skilled in the art of molecular biology will understand that a wide variety of 

expression systems may be used to produce the recombinant protein. The precise host cell 

used is not critical to the invention, although cancer cells are preferable■ The IAP protein 

may be produced in a prokaryotic host (ج.ج·，E. coll) or in a eukaryotic host ( ح٠ج ., s. 
cerevisiae, insect cells such as SÍ21 cells，or mammalian cells such as COS-1，NIH ЗТЗ, or 

HeLa cells，or other highly proliferative cell types)‘ These cells are publically available, for 

example，from the American Type Culture Collection, Rockville，MD; see also Ausubel et 

ai, supra). The method of transduction and the choice of expression vehicle will depend on 

the host system selected. Transformation and transfection methods are described，e.g٠, in 

Ausubel et al. (supra), and expression vehicles may be chosen from those provided, e.g., in 

Cloning Vectors: A Laboratory Manual (Ρ.Η. Pouwels et al.，1985, Supp. 1987).

Polypeptides of the invention, particularly short IAP fragments，can also be produced 

by chemical synthesis (e٠g٠, by the methods described in Solid Phase Peptide Synthesis. 2nd 

ed.，1984 The Pierce Chemical Co.，Rockford，IL). These general techniques of polypeptide 

expression and purification can also be used to produce and isolate usefol IAP fragments or 

analogs，as described herein.

EXAMPLE 13: ΑΝΤΙ-ΙΑΡ AND ΑΝΤΙ-ΝΑΙΡ ANTIBODIES
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In order to generate ΙΑΡ-specific and ΝΑΙΡ-specific antibodies, an IAP or NAIP 

coding sequence (e.g., amino acids 180-276) can be expressed as a C-terminal fusion with 

glutathione S-transferase (GST; Smith et al.，Gene 67: 31-40, 1988)• The fusion protein can 

be purified on glutathione-Sepharose beads，eluted with glutathione，and cleaved with 

thrombin (at the engineered cleavage site)，and purified to the degree required to successfully 

immunize rabbits· Primary immunizations can be carried out with Freund's complete 

adjuvant and subsequent immunizations performed with Freund's incomplete adjuvant. 

Antibody titres are monitored by Western blot and immunoprecipitation analyses using the 

thrombin-cleaved IAP fragment of the GST-IAP and GST-NAIP fusion proteins. Immune 

sera are affinity purified using CNBr-Sepharose-coupled IAP protein. Antiserum specificity 

is determined using a panel of unrelated GST proteins (including GSTp53, Rb，HPV-16 Ε6, 

and Ε6-ΑΡ) and GST-trypsin (which was generated by PCR using known sequences).

As an alternate or adjunct immunogen to GST fusion proteins，peptides corresponding 

to relatively unique hydrophilic regions of IAP or NAIP may be generated and coupled to 

keyhole limpet hemocyanin (KLH) through an introduced C-terminal lysine. Antiserum to 

each of these peptides is similarly affinity purified on peptides conjugated to BSA，and 

specificity is tested by ELISA and Western blotting using peptide conjugates，and by 

Western blotting and immunoprecipitation using IAP or NAIP expressed as a GST fusion 

protein.

Alternatively，monoclonal antibodies may be prepared using the IAP or NAIP 

proteins described above and standard hybridoma technology (see，e.g., Kohler et ai, Nature 

256: 495, 1975; Kohler et ai, Eur. ل. Immunol. 6: 511, 1976; Kohler et al., Eur، J. Immunol. 

6:292, 1976; Hammerling et ai, In Monoclonal Antibodies and T Cell Hybridomas., Elsevier， 

New York, NY, 1981; Ausubel et ai, supra). Once produced, monoclonal antibodies are 

also tested for specific IAP or NAIP recognition by Western blot or immunoprecipitation 

analysis (by the methods described in Ausubel et al., supra).

Antibodies that specifically recognize IAPs or NAIP or fragments thereof，such as 

those described herein containing ・ or more BIR domains (but not a ring zinc finger 

domain), or that contain a ring zinc finger domain (but not a BIR domain) are considered 

useful in the invention. They may，for example，be used in an immunoassay to monitor IAP 

or NAIP expression levels or to determine the subcellular location of an IAP or NAIP (or
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fragment thereof) produced by a mammal. Antibodies that inhibit the 26 kDa IAP cleavage 

product described herein (which contains at least one BIR domain) may be especially useful 

in inducing apoptosis in cells undergoing undesirable proliferation.

Preferably, antibodies of the invention are produced using IAP or NAIP sequence that 

does not reside within highly conserved regions，and that appears likely to be antigenic, as 

analyzed by criteria such as those provided by the Peptide structure program (Genetics 

Computer Group Sequence Analysis Package，Program Manual for the GCG Package,

Version 7, 1991) using the algorithm of Jameson and Wolf (CABIOS 4: 181, 1988》 

Specifically，these regions, which are found between BIRl and BIR2 of all IAPs，are: from 

amino acid 99 to amino acid 170 of ΗΙΑΡ-1，from amino acid 123 to amino acid 184 of 

ΗΙΑΡ-2, and from amino acid 116 to amino acid 133 of either XI or m-XIAP, These 

fragments can be generated by standard techniques，e.g., by the PCR, and cloned into the 

pGEX expression vector (Ausubel et ai, supra). Fusion proteins are expressed in £. coli and 

purified using a glutathione agarose affinity matrix as described in Ausubel et al. (supra). In 

order to minimize the potential for obtaining antisera that is non-specific, or exhibits low- 

affinity binding to IAP, two or three fosions are generated for each protein, and each fusion is 

injected into at least two rabbits. Antisera are raised by injections in series，preferably 

including at least three booster injections.

EXAMPLE 14: IDENTIFICATION OF MOLECULES THAT MODULATE THE
EXPIŒSSION OR BIOLOGICAL ACTIVITY OF AN IAP OR NAIP GENE

IAP and NAIP cDNAs facilitate the identification of molecules that decrease IAP or 

NAIP expression or otherwise enhance apoptosis normally blocked by these polypeptides. 

Such compounds are highly useful as, for example, chemotherapeutic agents to destroy a 

cancer cell，or to reduce the growth of a cancer cell, where the cancer cell is one, as is 

described herein，with an elevated level of an IAP or NAIP polypeptide.

In one approach，candidate molecules are added，in varying concentration, to the 

culture medium of cells expressing IAP or NAIP mRNA· IAP or NAIP expression is then 

measured，for example，by Northern blot analysis (Ausubel et al., supra) using an IAP or 

NAIP cDNA, or cDNA fragment, as a hybridization probe· The level of IAP or NAIP 

expression in the presence of the candidate molecule is compared to the level of IAP or NAIP
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expression in the absence of the candidate molecule, all other factors (e.g., cell type and 

culture conditions) being equal.

The effect of candidate molecules on IAP- or NΑΙΡ-mediated apoptosis may，instead, 

be measured at the level of protein or the level of polypeptide fragments of IAP or NAIP 

polypeptides using the general approach described above with standard polypeptide detection 

techniques, such as Western blotting or immunoprecipitation with an IAP or NAIP-specific 

antibodies (for example，the antibodies described herein).

Compounds that modulate the level of a IAP or NAIP polypeptide may be purified，or 

substantially purified，or may be one component of a mixture of compounds such as an 

extract or supernatant obtained from cells (Ausubel et al., supra). In an assay of a mixture of 

compounds，IAP or NAIP polypeptide expression is tested against progressively smaller 

subsets of the compound pool (e.g., produced by standard purification techniques such as 

HPLC or FPLC) until a single compound or minimal number of effective compounds is 

demonstrated to modulate IAP or NAIP expression.

Compounds may also be screened for their ability to modulate the biological activity 

of an IAP or NAIP polypeptide by，for example，an ability to enhance IAP- or NAIP- 

mediated apoptosis■ In this approach，the degree of apoptosis in the presence of a candidate 

compound is compared to the degree of apoptosis in its absence, under equivalent conditions■ 

Again，the screen may begin with a pool of candidate compounds，from which one or more 

useful modulator compounds are isolated in a step-wise fashion. Apoptosis activity may be 

measured by any standard assay，for example，those described herein.

Another method for detecting compounds that modulate the expression or biological 

activity of an IAP or a NAIP polypeptide IS to screen for compounds that interact physically 

with a given IAP polypeptide. These compounds may be detected by adapting two hybrid 

systems known in the art. These systems detect protein interactions using a transcriptional 

activation assay and are generally described by Gyuris et ai (Cell 75: 791-803, 1993) and 

Field et al. (Nature 340: 245-246, 1989)，and are commercially available from Clontech 

(Palo Alto, CA)· In addition，PCT Publication wo 95/28497 describes a two hybrid system 

in which proteins involved in apoptosis，by virtue of their interaction with BCL-2, are 

detected. A similar method may be used to identify proteins and other compounds that 

interact with IAP or NAIP polypeptides.
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Compounds or molecules that fonction as modulators of IAP-mediated cell death may 

include peptide and non-peptide molecules such as those present in cell extracts，mammalian 

serum, or growth medium in which mammalian cells have been cultured. In addition, 

compounds previously known for their abilities to modulate apoptosis in cancer cells may be 

tested for an ability to modulate expression of an IAP molecule.

TABLE 2

OLIGONUCLEOTIDE PRJMERS FOR THE SPECIFIC 
RT-PCR AMPLIFICATION OF IAP GENES

IAP Gene Forward Primer 
(nucleotide position*)

Reverse Primer 
(nucleotide position*)

Size of Product 
(bp)

h-XIAP Ρ2415 (876-896) ρ2449 (1291-1311) 435

m-XIAP ρ2566 (458-478) ρ2490(994-1013) 555

h-HIAPl ρ2465 (827-847) ρ2464(1008-1038) 211

m-HIAPl ρ2687 (747-767) ρ2684(1177-1197) 450

ΗΙΑΡ2 ρ2595 (1562-1585) ρ2578(2339-2363) 801&
618@

т-Н1АР2 ρ2693 (1751-1772) ρ2734 (2078-2100) 349
* Nucleotide position as determined from lgs. 1-4 for each IAP gene
&PCR product size of hiap2a
@ PCR product size of hiap2b

EXAMPLE 15: ROLE OF IAPs IN HUMAN OVARIAN CANCER RESISTANCE TO
CISPLATIN

Ovarian epithelial cancer cell apoptosis has been demonstrated to be involved in 

cisplatin-induced cell death (Havrilesky et al，Obstet. Gynecol. 85: 1007-1010, 1995; 

Anthoney et al.，Cancer Res. 56: 1374-1381, 1996). The action of cisplatin is thought to 

involve the formation of inter and intra-strand DNA crosslinks (Sherman et al., Science 230: 

412-417, 1985) although the events leading to cell death after cisplatin treatment is unclear 

If IAJPs are indeed key elements in the regulation of apoptosis in ovarian cancer cells, one
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would expect that down-regulation of this anti-apoptotic protein would result in cell death.

To test this，cisplatin-sensitive human ovarian surface epithelial cells (◦V2OO8) were 

infected with either adenoviral XIAP antisense，adenoviral ΗΙΑΡ-2 antisense，or the empty 

vector with LacZ (as control) for up to 60 hours, at which time changes in cell morphology， 

apoptotic cell number, cell viability，and total cell number were detemined. The full length 

sense and antisense constructs of XIAP and ΗΙΑΡ-2 were prepared as briefly described 

hereafter. To construct the adenoviruses，the open reading frame for XIAP and ΗΙΑΡ-2 were 

PCR amplified with primers corresponding to the amino and carboxy terminus. These PCR 

products were cloned in the pCR2.1 vector (InvitroGen, Carlsbad，CA)，and sequenced. The 

ORFs were then excised with EcoRI digestion，blunt ended with Klenow fragment，and 

ligated into Swal digested pAdexlCAwt cosmid DNA. Packaging was performed with 

Promega (Madison, WI) cosmid packaging extracts and used to infect E. coli. Colonies were 

picked and screened for the presence of the insert in both the sense and antisense orientation 

relative to the chicken B-actin (CA) promoter. CsCl purified cosmid DNA was co- 

transfected with wild-type adenovirus DNA，which contains the terminal protein complexed 

to the ends of the DNA. Wild type adenovirus DNA was cut with Nsil such that only 

homologous recombinant with the cosmid DNA generated infectious adenovirus DNA■ The 

final recombinant adenovirus contains a linear, double stranded genome of 44,820 bp plus the 

insert size (approximately 1，500 for XIAP，approximately 1,800 for ΗΙΑΡ-2)،

Cisplatin-sensitive (OV2008) and cisplatin-resistant (C13) ovarian epithelial cancer 

cells were infected with adenovirus (multiplicity of infection (MOI) : 5 (IX); MOI : 10 

(2Χ)] containing antisense XIAP or ΗΙΑΡ-2 cDNA，or vector (control) for 60 hours. Cells 

were then trypsinized and total cell number was determined with haemocytometry while cell 

viability was determined by the trypan blue dye exclusion test. XIAP antisense infection of 

OV2008 cells significantly increased the percentage of dead cells compared to control 

(vector，ρ<0.001)，as determined by trypan blue exclusion tests (Fig· 25, top left panel)■ 

Although there appeared also to be a slight increase in percentage of dead cells with HIÀP-2 

antisense infection of ◦V2OO8 cells, it was not statistically significant (Fig. 25, top leñ panel; 

ρ〉0.05). Infection of the cisplatin-resistant variant of OV2008 cells (C13) with antisense of 

XIAP but not of Hisp-2 also significantly，though to a lesser extent，decreased cell viability 

(Fig. 25, top right panel). The cell death induced in both OV2008 and C13 by XIAP
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antisense was also accompanied by decreases in total cell number, with the effect of the 

antisense infection being more pronounced in the cisplatin-sensitive cells (Fig.25, bottom two 

panels).

In addition, 60 hours of adenoviral XIAP antisense infection of OV2008 decreased

5 XIAP protein content and induced extensive cell detachment，as is shown in Fig. 26Α (black 

arrows in left "b” photograph). Nuclear fragmentation (Fig. 26Β, white arrows in 

photographs "b" and "d") and increased the number of apoptotic cells as well as the 

abundance of apoptotic bodies (Fig 26Β: photographs "b" and "d” compared to “a” and "c”) 

is also induced in OV2008 cells following 60 hours of infection with adenovirus XIAP

10 antisense. For nuclear staining，cells were fixed in 4% formalin (in PBS，room temp·，10 

min·) and washed in PBS. The washed cells were then resuspended in Hoechst staining 

solution (0.1 ЦБ Hoechst 33248/rnl PBS，10 min.)，washed again，and spotted onto slides for 

microscopy. Nuclear staining was observed and photographed using a Zeiss flourescence 

microscope. Cells with typical apoptotic nuclear morphology were identified and counted,

15 suing randomly selected fields and numbered photographic slides to avoid bias during 

counting. Analysis of variance indicated that there was highly significant effects ofthe 

antisense on XIAP protein content (ρ<0.001; Fig. 26D ad 26Ε) and apoptosis (ρ<0.001; Fig 

26C). Indeed, infection of these cells with a higher titre of the adenoviral anti-sense 

(ΜΟΙ=10 (2Χ)) further increased the number of cells undergoing apoptosis (Fig. 26C)·

20 To study whether IAP expression is the target for the chemotherapeutic action of

cisplatin, OV2008 cels were cultured in the absence and presence of cisplatin (10-30 μΜ) for 

24 hours，apoptosis and XIAP and ΗΙΑΡ-2 expression were assessed morphologically and by 

Western analysis，respectively. Like adenoviral XIAP antisense infection，the presence of 

cisplatin induced morphologic feature of apoptosis in OV2008 cells，including decreased cell

25 volume，chromatin condensation and nuclear fragmentation (Fig. 27Α，left two photographs)， 

and apoptotic low molecular weight DNA fragmentation (Fig. 27Β)，and was accompanied 

by decreased IAP expression (Figs. 28Α and 28Β). The increase of apoptotic cell number in 

response to cisplatin was also concentration-dependent and was significant (50% vs. 2%; 

ρ<0.05) even at a concentration of 10 μΜ cisplatin (Fig■ 27C).

30 As shown in Figs. 28Α and 28Β，although both XIAP and ΗΙΑΡ-2 are present in the

cisplatin-sensitive human ovarian surface epithelial cancer cell line OV2008 (protein sizes
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55kDa and 68 kDa，respectively、their expression were down-regulated by cisplatin in a 

concentration-dependent manner. XIAP appearing more responsive to the anti-cancer agent· 

While XIAP protein content was decreased by almost 80% (ρ<0.01) in the presence 20 μΜ 

cisplatin，the decrease of ΗΙΑΡ-2 protein content was not suppressed by cisplatin (Figs. 28Α 

and28B).

The expression of XIAP and ΗΙΑΡ-2 in C13, the cisplatin-resistant variant of 

OV2008, was not suppressed by cisplatin (Figs· 28Α and 28Β), and no morphologic and 

biochemical changes characteristic of apoptosis could be detected (Figs. 27Α and 27Β). 

Although XIAP and ΗΙΑΡ-2 contents in C13 appeared to be higher in the presence of the 

anti-cancer agent，the differences were statistically non-signiflcant (ρ〉0.05). Time course 

experiments on IAP expression demonstrated that the suppression of XIAP and ΗΙΑΡ-2 

protein levels in OV2008 by cisplatin was time-dependent; a significant decrease was 

observed between 12-24 hours of culture (Figs. 29Α and 29Β). Expression of XIAP and 

ΗΙΑΡ-2 in C13 cells was not influenced by cisplatin, irrespective of the duration of treatment.

To detemine if the observed XIAP responses in OV2008 and C13 cells were specific 

to this pair of cell lines，the influence of cisplatin in vitro on XIAP and ΗΙΑΡ-2 protein 

content in another cisplatin-sensitive ovarian surface epithelial cancer cell line (A2780s) and 

its cisplatin-resistant variant (A2780cp) was studied (Figs. 30Α and зов). Interestingly， 

whereas ΗΙΑΡ-2 expression in both the sensitive and resistant cells was not significantly 

altered by the presence of the cisplatin (30 μΜ; Fig. 30Β)，XIAP protein content was 

decreased in A2780s (as in OV2008 cells) and not significantly altered in A2780cp (as in 

C13 cells) in the presence of the chemotherapeutic agent. Taken together, these data suggest 

that the apoptotic responsiveness of ovarian cancer cells to cisplatin may be related to the 

ability f the chemotherapeutic agent to down-regulate XIAP expression and that ΗΙΑΡ-2 may 

play a minor or no role in cisplatin-induced apoptosis.

To determine if XIAP expression is indeed the an important determinant in chemo- 

resistance in human ovarian surface epithelial cancer，the influence of cisplatin on XIAP 

protein content and apoptosis in OV2008 cells following adenoviral XIAP sense infection 

was investigated. While cisplatin reduced XIAP protein content in OV2008 cells infected 

with the empty vector (Figs. 31C and 31D，vector plus cisplatin)，overexpression of the 

protein with adenoviral sense XIAP cDNA 48 hrs prior to treatment with the
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chemotherapeutic agent in vitro attenuated the cisplatin effects not only on XIAP protein 

expression (Figs· 31C and 31D) but also apoptotic nuclear fragmentation (Fig. 31Α, “d” 

compared to “c”)and number of apoptotic cells (Fig. 31Β), suggesting that XIAP may be an 

important element in human ovarian epithelial cancer chemoresistance.

The in vitro studies with ovarian epithelial cancer cell lines strongly suggest an 

important role of IAPs, particularly of XIAP, in the control of apoptosis and tumor 

progression in human ovarian cancer. To determine if indeed IAPs are expressed in ovarian 

carcinoma and thus of clinical relevance，XIAP and ΗΙΑΡ-2 were immunlocalized in human 

ovarian surface epithelial tumors obtained as pathological samples from patients during 

surgical debulking，using polyclonal antibodies (rabbit polyclonal anti-ΧΙΑΡ and ΗΙΑΡ-2 

antibodies were prepared by immunization with human XIAP and ΗΙΑΡ-2 GST fusion 

protein) against human XIAP and ΗΙΑΡ-2, respectively (Figs· 32C and 32D，respectively)■

In addition, in situ TUNEL (described in Gavrieli et all, ل، Cell· Biol. 119: 493-501，1992) 

and immunohistochemistry for PCNA (proliferating cell nuclear antigen: an auxiliary protein 

of DNA polymerase a highly expressed as the G1/S interphase) were performed to examine 

if and how the expression of these IAPs relates to epithelial cell apoptosis and /or 

proliferation. Ovarian epithelial tumors exhibited considerable cellular heterogeneity (Fig. 

32Α) and PCNA positive cells were evident throughout the nucleus in the tumor section (Fig. 

32Β)· In general，most of the cells were TUNEL negative (Fig. 32Α)，and the expression of 

XIAP and ΗΙΑΡ-2 was highly correlated to the proliferative state of the cells and inversely 

related to epithelial cell death. XIAP and ΗΙΑΡ-2 immunoreactivity (Figs. 32C and 32D， 

respectively) specifically localized in the cytoplasm or the perinuclear region was highest in 

proliferatively active cells (PCNA positive) and was low or absent in apoptotic cells (TUNEL 

positive) occasionally found in the tumor specimens·

EXAMPLE 16: ADDITIONAL CANCER THERAPIES

Given the increased proliferation rate of cancer cells，it is preferable in anti-cancer 

therapeutic regimes to initiate treatment with an anti-cancer agent that will successfully 

inhibit the growth of the particular cancer of interest. One method to detect such an agent is 

to excise proliferative cells from the cancer of interest, and determine the level of expression



WO 98/35693 PCT/IB98/00781

5

10

15

20

25

-57 -

and/or level of biological activity of each individual IAP or NAIP polypeptide, and compare 

these levels to the levels of these polypeptide in a similar cell type from an unaffected 

individual· For example，if an human female individual has breast cancer (or a neoplasm 

suspected of being cancerous), cells from the cancer collected，for example，during a biopsy 

of the cancer, can be isolated and，if necessary，propagated in culture. The cells can then be 

analyzed for level of expression and/or level of biological activity of all of the IAP and NAIP 

polypeptides in the cell. The expression levels and/or biological activity levels of these 

polypeptides from the proliferating cells can be compared to the levels of expression and/or 

biological activity of these polypeptides from normal, healthy cells from a human female 

individual· Preferably，the comparison is made between on affected (/ ٠حع.  abnormally 

proliferating) and healthy cells of the same individual (e.g., cells taken from healthy breast 

tissue from the individual being tested. The level of expression and/or biological activity of 

each polypeptide in the affected cells is compared to its counterpart in the healthy cells. Any 

increase in any (or all) of the IAP or NAIP polypeptides is detected. The cancer is then 

treated with a compound that decreases expression level or biological activity level of each 

particular elevated IAP or NAIP polypeptide. Methods for identifying such compounds are 

described above (see，e.g., Example 14》

It will be understood that the individual undergoing such analysis and treatment may 

have already received treatment with an anti-cancer therapeutic agent■ It will also be 

understood that，in addition to targeting the levels of expression and/or biological activities of 

IAP and NAIP polypeptides，the anti^cancer compounds may also target these levels for other 

apoptosis-inhibiting polypeptides，such as BCL-2. For example，an individual with breast 

cancer whose proliferating cells have an increased level of XIAP compared to the level of 

XIAP in healthy breast cells may be treated with a compound (e.g., cisplatin) plus a 

compound that targets another IAP polypeptide，or that targets an NAIP polypeptide or a 

поп-related apoptosis-inhibiting polypeptide, such as BCL-2)·

One rapid method to determine expression levels ◦f IAP and NAIP polypeptides is an 

ELISA assay using antibodies that specifically binds each of these polypeptides. Other 

methods include quantitative PCR and the various apoptosis assays described herein.
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EXAMPLE 17: ASSIGNMENT OF XIAPw ΗΙΑΡ·1٠ AND ΗΙΑΡ-2 то

CHROMOSOMES ΧΟ25 AND 11022-23 BY FLUORESCENCE IN SITU

HYBRIDIZATION (FISH)

Fluorescence in situ nybndization (FISH) was used to identify the chromosomal 

location ofXIA?, ΗΙΑΡ-1 and ΗΙΑΡ-2.

A total of 10】metaphase spreads were examined with the XIAP probe，as described 

above. Symmetrical fluorescent signals on either one or both homologs of chromosome 

Xq25 were observed in 74% ofthe cells analyzed. Following staining with ΗΙΑΡ-1 and 

ΗΙΑΡ-2 probes, 56 cells were analyzed and doublet signals in the region 11٩22-23 were 

observed in 83% of cells examined· The XIAP gene was mapped to Xq25 while the ΗΙΑΡ-1 

and ΗΙΑΡ-2 genes were mapped at the border of 11٩22 and 1 lq23 bands.

These experiments confirmed the location of the XIAP gene on chromosome Xq25. 

No highly consistent chromosomal abnormalities involving band Xq25 have been reported so 

fer in any malignancies· However, deletions withm this region are associated with a number 

of immune system defects including X-linked lymphoproliferative disease (Wu et ai.， 

Genomics 17:163-170, 1993).

Cytogenetic abnormalities of band 11٩23 have been identified in more than 50% of 

infant leukemias regardless of the phenotype (Martinez-Climet et ai, Leukaemia 9: 1299- 

1304, 1995). Rearrangements of the MLL Gene (mixed lineage leukemia or myeloid 

lymphoid leukemia; Ziemin-van der Poel et al., Proc. Natl. Acad. Sei. USA 88: 10735- 

10739, 1991) have been detected in 80% of cases with 1 lq23 translocation, however patients 

whose rearrangements clearly involved regions other than the MLL gene were also reported 

(Kobayashi et al., Blood 82: 547-551, 1993》Thus，the IAP genes may follow the BCL-2 

paradigm, and would therefore play an important role in cancer transformation.

Incorporation by Reference

The following documents and all the references referred to herein are incorporated by 

reference: U.S.S.N. 08/511,485,filed August 4,1995;U.S.S.N٠ 08/576,956,filed December 

22, 1995; PCT/IB96/01022, filed August 5, 1996; U.S.S.N. 60/017,354, filed April 26，1996•， 

U.S.S.N. 60/030,931, filed November 15, 1996; U.S.S.N· 60/030,590, filed November 14， 

1996; U.S.P.N. 5,576,208, issued November 19, 1996; and PCT Application No.
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1Β97/00142, ñled January 17, 1997 claiming priority from UK 9601108.5, filed January 19, 

1996.
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Other Embodiments

In other embodiments，the invention includes use of any protein which is substantially 

identical to a mammalian IAP polypeptides (Figs. 1-6; SEQ ID Nos: 3-14); such homologs 

include other substantially pure naturally-occurring mammalian IAP proteins as well as 

allelic variants; natural mutants: induced mutants; DNa sequences which encode proteins 

and also hybridize to the IAP DNA sequences of Figs. 1-6 (SEQ ID NOS: 3-14) under high 

stringency conditions or，less preferably，under low stringency conditions (e.g., washing at 

2Χ ssc at 4O°C with a probe length of at least 40 nucleotides); and proteins specifically 

bound by antisera directed to a IAP polypeptide. The term also includes chimeric 

polypeptides that include a IAP portion.

The invention further includes use of analogs of any naturally-occurring IAP 

polypeptide. Analogs can differ from the naturally-occurring IAP protein by amino acid 

sequence differences，by post-translational modifications, or by both. Analogs of the 

invention will generally exhibit at least 85%, more preferably 90%，and most preferably 

95% or even 99% identity with all or part of a naturally occurring IAP amino acid sequence. 

The length of sequence comparison is at least 15 amino acid residues，preferably at least 25 

amino acid residues, and more preferably more than 35 amino acid residues· Modifications 

include in vivo and in vitro chemical derivatization of polypeptides，e.g., acetylation， 

carboxylation, phosphorylation，or glycosylation; such modifications may occur during 

polypeptide synthesis or processing or following treatment with isolated modifying enzymes■ 

Analogs can also differ from the naturally-occurring IAP polypeptide by alterations in 

primary sequence. These include genetic variants，both natural and induced (for example， 

resulting from random mutagenesis by irradiation or exposure to ethanemethylsulfate or by 

site-specific mutagenesis as described in Sambrook, Fritsch and Maniatis, Molecular 

Cloning: A Laboratory Manual 2nd ed” CSH Press, 1989, or Ausubel et al., supra), Also 

included are cyclized peptides，molecules，and analogs which contain residues other than L- 

amino acids, e.g., D-amino acids or nonnaturally occurring or synthetic amino acids，e.g., B 

or y amino acids. In addition to full-length polypeptides，the invention also includes IAP
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polypeptide fragments· As used herein，the term ”fragment，" means at least 20 contiguous 

amino acids, preferably at least 30 contiguous amino acids, more preferably at least 50 

contiguous amino acids，and most preferably at least 60 to 80 or more contiguous amino 

acids. Fragments of IAP polypeptides can be generated by methods known to those skilled in 

the art or may result from normal protein processing (e.g., removal of amino acids from the 

nascent polypeptide that are not required for biological activity or removal of amino acids by 

alternative mRNA splicing or alternative protein processing events).

Preferable fragments or analogs used according to the methods of the invention are 

those which facilitate specific detection of an IAP nucleic acid or amino acid sequence in a 

sample to be diagnosed. Particularly useful IAP fragments for this purpose include，without 

limitation，the amino acid fragments shown in Table 2.

The methods of the invention may use antibodies prepared by a variety of methods. 

For example，the IAP or NAIP polypeptide，or antigenic fragments thereof，can be 

administered to an animal in order to induce the production of polyclonal antibodies. 

Alternatively，antibodies used as described herein may be monoclonal antibodies, which are 

prepared using hybridoma technology (see，e.g., Kohler et al., Nature 256: 495-497, 1975; 

Kohler et ai, Eur ٠ ل . Immunol. 6: 511-519, 1976; Kohler et ai, Eur. ل. Immunol. 6: 292-295， 

1976: Hammerling et al., In Monoclonal Antibodies and T Cell Hybridomas٩ Elsevier，NY， 

1981: Harlow and Lane, Antibodies: A Laboratory Manual. Cold Spring Harbor Laboratory. 

Coid Spring Harbor，NY，1988). The invention features use of antibodies that specifically 

bind human or murine IAP or NAIP polypeptides，or fragments thereof. In particular the 

invention features "neutralizing” antibodies. By "neutralizing” antibodies is meant 

antibodies that interfere with any of the biological activities of IAP or NAIP polypeptides， 

particularly the ability of IAPs to inhibit apoptosis· The neutralizing antibody may reduce 

the ability of IAP polypeptides to inhibit polypeptides by，preferably 50%, more preferably 

by 70%，and most preferably by 90% or more. Any standard assay Of apoptosis，including 

those described herein, by those incorporated by reference and those in the art，may be used 

to assess neutralizing antibodies.

In addition to intact monoclonal and polyclonal anti-ΙΑΡ antibodies, the invention 

features use of various genetically engineered antibodies, humanized antibodies，and 

antibody fragments，including F(ab’)2, Fab'，Fab，Fv and sFv fragments. Antibodies can be
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humanized by methods known in the art，e.g., monoclonal antibodies with a desired binding 

specificity can be commercially humanized (Scotgene, Scotland; Oxford Molecular, Palo 

Alto, CA)٠ Fully human antibodies, such as those expressed in transgenic animals，are also 

features of the invention (Green et al., Nature Genetics 7:13-21，1994).

5 Ladner (u.s. Patent Nos· 4,946，778 and 4,704,692) describes methods for preparing

single polypeptide chain antibodies. Ward et al. (Nature 341: 544-546, 1989) describe the 

preparation of heavy chain variable domains，which they term ’，single domain antibodies，” 

which have high antigen-binding aftinities■ McCafferty et al. (Nature 348: 552-554, 1990) 

show that complete antibody V domains can be displayed on the surface of fid bacteriophage，

10 that the phage bind specifically to antigen，and that rare phage (one in a million) can be 

isolated after affinity chromatography. Boss et al. (u.s. Patent No. 4,816，397) describe 

various methods for producing immunoglobulins，and immunologically functional fragments 

thereof, which include at least the variable domains of the heavy and light chain in a single 

host cell. Cabilly et al. (u.s. Patent No. 4,81ᄋ，567) describe methods for preparing chimeric

15 antibodies.
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SEQUENCE LISTING
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(1) GENERAL INFORMATION

⑴ APPLICANT： University of Ottawa

(ii) TITLE OF THE INVENTION: DETECTION ■D
IAPS AND NAIP
AND TREATMENT
DISEASE

MODULATION OF
FOR THE DIAGNOSIS
OF PROLIFERATIVE

(iii) NUMBER OF SEQUENCES : 17

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Clark ة Elbing LLP
(B) STREET: 176 Federal Street
(C) CITY: Boston
⑼ STATE: MA
⑻ COIJNTRY: USA
(F) ZIP: 02110

(V) COMPUTER REABMLE FORM:
(A) HEDIXJM TYPE: Diskette
(B) COMPUTER: ェ・ Compatible 
(c) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ for Windows Version 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: PCT/---
(B) FILING DATE: 13-FEB-1998
(C) CLASSIFICATION:

(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 08/800,929
(B) FILING DATE: 13-FEB-1997 
(c) CLASSIFICATION:
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(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME： Bieker-Brady, Kristina
(B) REGISTRATION NUMBER: 39,109
(C) REFERENCE/DOCKET MBER: 07891/009W02

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: 617-428-0200
(B) TELEFAX: 617-428-7045 
(c) TELEX:

(2) INFORMATION FOR SEQ ID N0:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS： single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein 
(V) FRAGMENT TYPE: internal 
(ix) FEATURE:

(D)OTHER INFORMATION: Xaa at positions 2, 3, 4, 5/
6, 7, 9, 10, 11, 17, 18, 19, 20, 21, 23, 25, 30, 31, 32, 34, 35,
38, 39, 40, 41, 42, and 45 may be any amino acid. Xaa at position
8 is Glu or Asp. Xaa at positions 14 & 22 is Val or lie.

لمتع١ ح SEQUENCE DESCRIPTION: SEQ ID N0:1:

Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Lys Xaa Cys Met
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Phe Xaa Pro Cys Gly His Xaa Xaa Xaa
20 25 30

Cys Xaa Xaa Cys Ala Xaa Xaa Xaa Xaa Xaa Cys Pro Xaa Cys
35 40 45

(2〉 INFORblATlON FOR SEQ ID NO : 2 :
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 68 amino acids
(B) TYPE: amino acid
(C) STHDEDNESS： single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein 
(V) FRAGMENT TYPE ن internal 
(ix) FEATURE:

(D) OTHER INFORMATION： Xaa at positions 1， 2/ 3,
6, 9, 10, 14, 15, 18, 19, 20, 21, 24, 30, 32, 33, 35, 37/ 40,
42, 43, 44, 45, 46, 47, 49, 50, 51) 53, 54, 55, 56, 57, 59, 60,
61, 62, 64 and 66 may be any amino acid. Xaa at positions 13, 16
17 may be any amino acid or may be absent.

and

(xi) ٤SEQUENCE DESCRIPTION: SEQ ID N0:2:

Xaa Xaa Xãa. Arg Leu Xaa Thr Phe Xaa Xaa Trp Pro Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Leu Ala Xaa Ala Gly Phe Tyr Tyr Xaa Gly Xaa
20 25 30

Xaa Asp Xaa Val Xaa Cys Phe Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Trp
35 40 45

Xaa Xaa Xaa Asp Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Xaa Pro Xaa
50 55 60

Cys Xaa Phe Val
65

(2) INFORMATION FOR SEQ ID N0:3:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5232 base pairs
(B) TYPE: nucleic acid
(C) STHDEDNESS： single
(D) TOPOLOGY： linear
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(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 :

5

10

15

20

25

30

35

GkKKkGOTGG غ٢ثيئظث٢ح�٢د٢ظ� TTTTCTkAGAG تظثيئظ�٢حغذ٢اً TTAACAGTTT TGAAGGATCT 60
AAAACTTGTG TGCT£k.KC٢؟٢ GAAGAAGAAT ٢�٦ذ٢غثىشجثئظلآ GTTTAATAGA 120
TTAAAAACTT TTGCTAATTT TCCAAGTGGT AGTCCTGTTT CkGCKTCKKC حغ٦هح٢ث٢غث٢ذاًح1اث 180
GCAGGGTTTC TTTATACTGG آ01أذكظت�ذىقح٢؟ ثكححغ٢ح�٢ئ٢؟ئاث GCTTTAGTTG 240

٢ظذىحأآذ٢قىإحأ�1يح GGCAATATGG GTTGGMGAC ACAGGAAAGT آعج٢حلا٢ئخذحث٢آ 300
TGCAGATTTA TCAACGGCTT TTATCTTGM آةاظ�يئظ٢ث٢ث٢غث ح٢ث٢ذىأذ٢�٢ح٣ت؟غ� TVKATTCTGGT 360
KÎCCkGKKVG 1آذى�٣آ٢حاهتلتيأذ TATCTGGGAA ٢ث٢ثئجح1ذي1بم٢غح� TTTTGCCTTA 420

ث�آح�٠غذكخ٢غحغث TCCN3iKC٦K؟ CTTTTGAGM CTGGGCAGGT TGTAGATATA 480
حتاذا٢ًق؟�ث٢حاث ATGTATAGTG AAGMGCTAG 540

TTTCAGMCT KGkCTk：؟：C،G TGCTCACCTA حححاغ٢ثىظتبهلآح AGTTAGCMG TGCTGGACTC 6գգ

GTATTGGTGA ٢ث�٢ثحبه�ذ٢ذ٢ث1اح٢ذ TGCTTTTGTT OTGOTGGKkK KCIGKkkKKY 660

TGGGMCCTT GTGATCGTGC ث؟ثكظحاغح٢ت٢جذ٢ح откк：؟٢т؟ке TTGCTTCTTT 720
GTTTTGGGCC GGAATCTTAA TATTCGAAGT GAATCTGATG CTGTGAGTTC ٢ا�٢ًتمجث٠ذيج٢ئ�ذ٢أ 780

؟TCCCKKKY؟ CKkCKKMCT CCATCCATGG ذك^ح1٢اًآآ٢ظذحااً حاظ�ذك�ج٢ذ٢ح��يأذ 840
TTTACTTTTG GGkCKYGGKV ATACTCAGTT ذكظ^ثى^٢ثيأث٢ث ثكة٢ث؟؟آث٢ذىؤظث AGCTGGATTT 900
TATGCTTTAG ٢ذ؟آذ1ثكلآلح٢جثلمآت TTXAAGTAAAG TGCTTTCACT ٢آث٢ذ٢ذيأث٢ذكإذ٢ذ GCTAACTGAT 960

؟٢ذ٩لط4ثك٢حاث٢غإث �ذا٢ًحظذكه�ذ٢حات ٢٢ا٢ًث٢غطظحلهأق؟ث CKTGCTKM：؟ GGTATCCAGG 1020
٢٦T٦N2،KkC؟C AGAATATATA ATTTAACTCA TTCACTTGAG 1080

GAGTGTCTGG ٢ظظقاح٢حغلآأث ٢ا01ً^حغظظظذىح CCKYCkCTKK TGATGATACC 1140
ATCCTATGGT KYKCGKKYGa GGTTCAGTTT CAAGGACATT 1200

MGAAAATM �٢ذ٢ذى^ذ٢غهئظذ ذدجح؟اًيلا1ظلآيح TCTGGGAGCA ACTTGAGGTT 1260
CTGGTTGCAG KYCTKOTGKk �أ٠ح٦ا�قكظحث GACAGTATGC KKGKVGKGTC 1320

Î4G؟؟K^GAGK GCCTGCMGA 0٢خغذحلآث٢ذ٢ح�٢اً 1380
GTATGGATAG ATCGTTTTTG TTCCTTGTGG ACATCTAGTC 1440

kC٦٦G٢?KkkC عظ٢ذىح�ئ٣ح٢ح
ذاًحل 1ث٢ح0٢غححح� TGTGCTACAC AGTCATTACT 1500
TTCMGCTVkA ΑΑΑΤΤΤΤΤΆΤ GTCTTTkATCT TAGGCATGTT ATGTTGTTCT 1560
TATTACCCTG ATTGAATGTG TGKKTTCCK؟ 1620
TAGCATTTGC حغلآا٢قكظظث٢غ�٢ذ GAAAAAAAAT GTACATGGCA GTGTTTTAGT к؟к؟скк<а؟٢٦ 1680
ATCTTTGMT TTCTTGATTT TTCAGGGTAT TAGCTGTATT ATCCATTTTT TTTACTGTTA ل٦ه٢د

TTTAATTGAA KTKkCTGKk؟ CKCKKVGIOT 1800
ATTCATAGTA TACTGATTTA ATTTCTAAGT �ثىى�آى٢ظ^ث٢؟ ткк؟<：к؟с؟<3 GATTTTTTAT 1860
TCTTTTCAGA TAGGCTTAAC 1؟يلق٢ث�٢حثىإذ TTCTGTATAT OT٩G٠N3i؟M ATTAGAGTTA 1920
KYCTCCCCKK ٦скек؟кк؟٦ TGTTTTGTGT Q،ÂÎIÎÆGKk TMTTOTTC CATGCTGGTG 1980
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GATTGTTTTT AGAGGTTGGT TGTTGTGTTT TAGGATTCTG TCCATTTTCT 2040
TTTAAAGTTA KkkCKCGTk؟ CTTGTGCG7kA ΤΤΆΤΤΤΤΤΤΤ AAAGTGATTT GCCATTTTTG 2100

حذيتظظ٢ث�٢حظ�٢? 1غلآي٢حلآتمظ؟ث٢غذ GœKkCNYOT ACTGACATGG أذيا٢ذ؟�٢غحلآ 2160
MGATATGTT AAGTGTAAAA TGCAAGTGGC MMCACTAT GTATAGTCTG قىج٢ث٢ث1غحح^ذي 2220
KkGTKYCxTKY GTTTTTAATA غح٢ذآ�ثىئظخحث 2280
TTAAATGTGG TTTCTCTTCG GGGAGGGGGG GATTGGGGGA GGGGCCCCAG AGGGGTTTTA 2٦دآه

TAGGGGCCTT TTCACTTTCT ACTTTTTTCA TTTTGTTCTG TTCGAATTTT TTATTKAGTAT 2400
gtattacttt TGTTVATCAGA ATTTTTAGAA AGTATTTTGC آ�٢اًيلآث٦ح1ه1ذي GCTTAGGCAT つ編、

٢ذ٢؟ا٢ًث1غإلأح٢ث٢ث٢ث ACTTATCACT CAGCTTTAGT TTTTCTAATC ٢ذىق؛أث1ذكه٢غحذ 2520
GGGCkGTIÄk CCTTTTTGGT GCCAATGTGA ATTTTATGTT TTTCCTGCTT 2580

T\AATATTTCT GAGTGGTAGT TTTTTGACAG TCTTATCTTG ج٤4٢ز

T٢٢٦CKM4KVK AGTATTTCTG ATTTTGTAAA AAATATGTCT CAGATCTTCC 2700
AATTAATTAG CK٣٢؟٢؟i٥٢axK TCCTTAATCC TTGCTAGTTT ٢٦iCCT؟i٦iCC MGTCACTTT 2Ί6ϋ

kCTKÄÄÄGM TCAGTATTTT غهأ٢ح1ح�يح٢�٢ق٢٢ AGGTjZkAAAGT 2820
غ٢غظذ٢ذ٢؟^ح٢؟ذ TTGTACACTG CTTGTAGTTA TTTCCATGTT 2880

TATCATCTTG TTTCATGTGA GTTTTTACCG TTAGGATGAT 2940
ATAGGACAAA ATGTTAAGTC TTTCCTCTAC CTACATTTGT TTTCTTGGCT AGTAATAGTA 3000
GTAGATACTT CTGAAATTkAA TGTTCTCTCA MCCTCTTGG 7\ΑΑΤΤΑΤΑΑΑ 3060
MTATTGGCA AGAAAAGAAG AATAGTTGTT TAAATATTTT TTAAAAAACA CTTGTkATAAG 3120

GTATAAACTA ٢غهأ؟آ؟ثكخظذ GGGTTTACAT 3180
ة�ئظحظلآأ1ح؟اًي TCACAACAM CCCATTGTAG AGGTGAGTM GGCATGTTAC 3240

يأ٩٢أ١لم٦٦ا٢غثكبمأث٢ث TAAAACTGTA ΆΑΑΜΤΤΑΤΑ TTTTTGTTGT ACTTTCTAAG AGAAAGAGTA 3300
TTGTTATGTT CTCCTTkACTT CTGTTGATTA ٢ث٢غلآ�٢ث٢؟٢غظحآ٢ث TGATATTCAT TTTkAAACATT ٠ث٦6د؟

٢ذ�٢حإآآآا�ح TTTATTTATT TAATTTTCTT TTTGAGATGG AGTCTTGCTT GTCACCCAGG 3420
CTGGAGTGCA GTGGAGTGAT CTCTGCTCAC аскксотгс؟ GCCTTCTGGG 3480
TCTCGTGCCT CAGCTTCCTG ه�٢ذ٢ذ٢غث�ث٢غحت GCCCGkCTK؟ 3540
ATTTTTTTTT ATTTTTAGTA 0حتجذكخ٢ذ٢قاذ٢ذ٢اً TTCACCATGT TGGCCAGGCT ٢ث٢ذ٣ظحلآيح�ا1ًةث٢ت 3600
TCCTGACCTC CTCGCCTTGC ٢حآحث٢حث1خه٢ث TGCTGGGATT ACAGGCTTGA

٢حاغححذ٢ظث٢ث0ح، ظلآآ1اًيلل٢غذكظذ GTTTTAAAAA TTAAATAATG 3720
ACTGCCCTGT TTCTGTTTTA CCTCAGTTCT آ٢اًاححغح٦ح٢ثا؟٢ث ACTGTCTGCC
ACTTAGTTTG GTTATATAGT CATTAACTTG AATTTGGTCT GTATAGTCTA GACTTTAMT 3840
TTAAAGTTTT ق(ئاقكخغتىإ�ح٢ذ AGATkAAGTGT 3900
CTTCACTTCC ٢Î4GOTK،؟MÆ GGTAGTTCAA TCTAGTTGTT غ٢ث٢قكظةحث0غ٢ث 3960
MTTGTTTTA ACATAAGGCT TTTCCTGTTC �٢ق٢ق٢ثىإث٢ث٢ح٢ذ٢ذ АСТТСАТТАА AATTCTTCTA 4020
KKkCTTGTKV GTTTAGAGTT MGCAAGACT ттттттсттс ح�٢�٢ح٢حيأحث٢غث GTTGTGAAAT 4080
غحي�حذ؟؟يئًا؟ ACGCTGATGT GGCTAACAAG TTTATTTTAA GTVATTGTTTA GAAATGCTGT 4140
TGCTTCAGGT KCTCAGCkOT ATCTiAATTTT TGGAGACTTA 4200



WO 98/35693 PCT/IB98/00781

5

10

15

20

25

30

ACAGCATTTG TCTGTGTTTG MCTATAAAA
AAAATTGATC ATTTGCAAAG TCAAAACTAT
GAGTTCTCAG TGTCTACATG TAGACTATTC
CAAGTCACCA CTTATTTTAC ATTTTAGTCA
ACTTATCTTT ATTTGTAATA ATTTAGTCTG
AACTGGTTTT AGCATTTACA AACTTVAATTC
TTTCCTGCTA CATTTGGTTT TTTCCCCTGT
AXXGGGTGTA GTGAGTGTAT ATAATGTGAT
TTTTGTTGTT ΑΤΑΤΤΆΤΤΤΑ CATTTCAGTA

٢آ٢؟علئ�ذ٢ذ٢لأذ٢غذ

TACCCTTTAA ACCCGAATCA TTGTTTTATT
GGGGCTAGTA TATCAGTAGG ATATACTATG
ATGAAATAAA ATGGGGCTGG GCTCAGTGGC

�ح٢ذىجذ٢ث٢ث1١ع٢ث ؟GGKYCKCGk ٢هذ٢ذح�٢ذ٢ذ1^ذي

CCCGTCTCTA CTAAAAMCA GT\AMTTAGC
GCTACTCGGG AGGCTGAGGC AGGAGAATGG
GCCGAGATCT CGCCACTGCA CTCCAGCCTG

دنيئظنهئهتهأ غ٢ذ

(2) INFORMATION FOR SEQ

6Ί —

AGCACCGGAT CTTTTCCATC TAATTCCGCA
٢حححت٢ححج٢مأت

CTTTTCTGTA TMAGTTCAC TCTAGGATTT
TGCTVXAGATT CAAGTAGTTT TGCAATAAGT
CTGATCAAAA GCATTGTCTT AATTTTTGAG
CAGTTAATTA ATTMTAGCT TTATATTGCC
CCCTTTGATT ACGGGCTAAG GTAGGGTAAG
TTGGCCCTGT GTATTATGAT ATTTTGTTAT
GTTGTTTTTT GTGTTTCCAT TTTAGGGGAT
CTACCGCCCC AGCATTAGTT TCACATGATA
TCCTGATTAC ACAGGTGTTG AATGGGGAAA
GGATGTATAT ATATCATTGC TGTTAGAGAA
TCACGCCTGT AATCCCAGCA CTTTGGGAGG
TCGAGACCAT CCTGGCTTVAC ACGGTGAAAC
CGGGCGTGGT GGCGGGCGCC TGTAGTCCCA

آ(هأق�آث٢ححث٢ث ح٢ا٢ً?٢ذ٢غقا�أثكظذ

GGCMCAGAG CMGACTCTG TCTCAAj^AAA

ID N0:4：

4260
4320
4380
4440
4500
4560
4620

4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5232

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 497 amino acids 
⑻ TYPE: amino acid
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID ・：4:

Met Thr Phe Asn Ser Phe Glu Gly Ser Lys Thr Cys Val Pro Ala Asp 
15 10 15

Ile Asn Lys Glu Glu Glu Phe Val Glu Glu Phe Asn Arg Leu Lys Thr 
20 25 30

Phe Ala Asn Phe Pro Ser Gly Ser Pro Val Ser Ala Ser Thr Leu Ala
35 40 45
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Arg Ala Gly Phe
50

Ser Cys His Ala
65
Gly Arg His Arg

Tyr Leu Glu Asn
100

Gly Gin Tyr Lys
115

Leu Asp Arg Pro
130

Gin Val Val Asp
145
Tyr Cys Glu Glu

Ala His Leu Thr
180

Gly Ile Gly Asp 
195

Asn Trp Glu Pro
210

Pro Asn Cys Phe 
225
Ser Asp Ala Val

Pro Arg Asn Pro
٠ق6٢ل

Gly Thr Trp Ile 
275

Phe Tyr Ala Leu
290

Gly Gly Leu Thr
305
Ala Lys Trp Tyr

Leu Tyr Thr Gly
55

Ala Val Asp Arg
Ίϋ

Lys Val Ser Pro
85
Ser Ala Thr Gln

Val Glu Asn Tyr
120

Ser Glu Thr His
135

lie Ser Asp Thr
150

Ala Arg Leu Lys
165
Pro Arg Glu Leu

Gln Val Gln Cys 
200

Cys Asp Arg Ala
215

Phe Val Leu Gly
ج٦دآ

Ser Ser Asp Arg
245
Ser Met Ala Asp

Tyr Ser Val Asn
280

Gly Glu Gly Asp
295

Asp Trp Lys Pro
310

Pro Gly Cys Lys
325

Glu Gly Asp Thr
6◦

Trp Gln Tyr Gly
75

Asn Cys Arg Phe
90

Ser Thr Asn Ser
105
Leu Gly Ser Arg

Ala Asp Tyr Leu
140

Ile Tyr Pro Arg
155
اًحة �١٦ح ٢ااًلث  kbïï.

170
Ala Ser Ala Gly
185
Phe Cys Cys Gly

Trp Ser Glu His
220

Arg Asn Leu Asn
235

Asn Phe Pro Asn
250

Tyr Glu Ala Arg
265
Lys Glu Gln Leu

Lys Val Lys Cys
300

Ser Glu Asp Pro
315

Tyr Leu Leu Glu
٠ث٠هث

Val Arg Cys Phe

Asp Ser Ala Val
80

Ile Asn Gly Phe
95

Gly Ile Gln Asn
110

Asp His Phe Ala 
125
Leu Arg Thr Gly

Asn Pro Ala Met
160

Trp Pro Asp Tyr
175

Leu Tyr Tyr Thr 
190

Gly Lys Leu Lys
205
Arg Arg His Phe

Ile Arg Ser Glu
240

Ser Thr Asn Leu
255

Ile Phe Thr Phe

Ala Arg Ala Gly
285
Phe His Cys Gly

Trp Glu Gln His
نألأزح

Gln Lys Gly Gln
٦٦s

Glu Tyr Ile Asn Asn Ile His Leu Thr His Ser Leu Glu Glu Cys Leu
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Val Arg Thr Thr Glu Lys Thr Pro 

355 360
Thr Ile Phe Gin Asn Pro Met Val

370 375
Ser Phe Lys Asp Ile Lys Lys Ile 
385 390
Gly Ser Asn Tyr Lys Ser Leu Glu

405
Ala Gin Lys Asp Ser Met Gin Asp

420
Lys Glu Ile Ser Thr Glu Glu Gin 

435 440
Leu Cys Lys Ile Cys Met Asp Arg

450 455
Cys Gly His Leu Val Thr Cys Lys 
465 470
Cys Pro Met Cys Tyr Thr Val Ile

485
Ser

_ 69 -

345 350
Ser Leu Thr Arg Arg Ile Asp Asp

365
Gin Glu Ala Ile Arg Met Gly Phe

380
Met Glu Glu Lys Ile Gin Ile Ser 

395 400
Val Leu Val Ala Asp Leu Val Asn

410 415
Glu Ser Ser Gin Thr Ser Leu Gin
425 430
Leu Arg Arg Leu Gin Glu Glu Lys

445
Asn Ile Ala Ile Val Phe Val Pro

460
Gin Cys Ala Glu Ala Val Asp Lys

475 480
Thr Phe Lys Gin Lys Ile Phe Met

49◦ 495

(2) INFORMATION FOR SEQ ID NO : 5 :

(i) SEQIJENCE CHARACTERISTICS:
(A) LENGTH: 6669 base pairs
(B) TYPE: nucleic acid 
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 :

TTGCTCTGTC ACCCAGTTTG GAGTGCAGTT ATGCAGTCTC ACACTGCMG CTCTGCCTCA
TGGGCTCAAG TGAACCTCCT GCCTCAGCCT CTCAAGTAGC TGGGACCACA GGCAGGTGCC
ACCATGTCTG GCTAATTTTT GAGTTTCTTT GTAGAGATGG TGTTTTGCCA AGTCACCCAG

60
120
180
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TTTGAiGGCTG ٢أأذ٢ت٢غحاهلجحأ CCTGGGCTCA ٢٦آحذى�٢هح٢ح<ث 240
٢ذ٢ث٢�٢ث٢هذ1حأي٦غ ٢ذيلآح٢غذ�٢أذ٢ت1ثي؛ ссмтасктОх AGGCCTTGTG GGGTGTCTCT TTTAAATGAA 300
AGCKTKCTC؟ GTTTACGTAT TTGATATGAA TCCTTTCCAC AAAGACAAAA 360

ATTATCCTAT TTTTCTCAAA kCKVKYOTCC TTTTTCTCTA CTTTTCATTT TTGTTACTTT 420
GKTGQkCKC؟ ATGTGTTACA TTGATTTCAC TTTCTCATM TTCTGCTGTA AGAAAAACAA 480
TAGTGCCAGT ATAGCAACAG TCTGTTATTG CTAGACTGTT ACTGTTAGTG 540

GAACAGTCAG TCCCAGTGTC AGGGAATCAA TTCCCTCTCT 600
KKKGGGCkCK GCTGCTGCTC AGCTTTAGCT �^ث�٦ح٢ث�٢ث0ح�ل٢ث ٢؟ث٢؟حغق<ثيلآحذ ββϋ

TOTTGCTKGk TCTTTTGATG TTTCMGAGA AGCTTGGAAT CTAGMTGTG ATGGGAAGTC
TCTTACATTT TVkACATGTTG GCAATTMTG GTAAGATTTA KKM١؛îkCT<3؟ GTCCKkGKk؟، 780

TTGGAAACTG GKCTN4KYTC �يعهأ٢ذ1غحاذاًثىلأح 840
GGTACAATGT GAATTTTCTG GTTTCTTTAA TTGCACTGTA ATGTTAGCTT 9գգ

TGGGGAAGCT ٦^أ٢لأاثىإحذ CTATTATTTT TGTAAGTTTT CTCTKKOTK? 96գ

ÄkMÄÄMTT CAAAATAAAA ATAAAAACTT AGTTkAAGAAC TTCTATGTAA 102◦
GCCKKKCKTK ATATGTCTTC CCTCTGGGTT TTATTTTATT TTATTTTATT 1080
TTTGAGACAG AGTCTTGCTG ٢غحلآث�ا٢ًحث؟ث1ذي GCTGGAGTGT Кйттаскстк TTTCGGCCCA 1140

ح٢�٢ذ٢ح�ليحأذ٢ذ٢؟٢ت ٢ححغح٢؟٢ثىثأححث TTCTCCTGCC آ٢لأ٢ق٢ث٢ث١ذاًحح<� GAGTAGCTGG 1200
GATTACAGGC GCGTACCACC ACACCCAGCT AATTTTTGTA TTTTTAGTAG AGATGGGGTT 1260
TCACCATTTT GGCCAGGCTG GTTTTGAACT �٢أحث٢حغذ٢غحلآاث KGIGKVCCKC TTGTCTTGGC 1320

GCTGGGATTA CAGGCGTGAG ٢ح�٢حغث٢ذ٠ححاظح KGQiCMiKGGC CTCTGTTTTT 1380
TATCTCTTTT TGGCCTCTAC KGIGCCTKG؟ ثكظطظ٢ظذ٢ئآ؟حث ATACATGGTA ذ؟ثكخظ٦ع4آذيأحآ 1440
TXATTACTAGT ACTCTATTTT ٢ث٢حليئهئظ^ذ٠ ATTTTTTAAA AAGTCAiTTGT ٢اً؟ذ٢ث٢حاثآ^ث٢غث 1500
TGAGTCGTTT ACTGTCTTTT TGTTTGTTTT ذا1�ًت1ذىح٢ت٢?�٢ 1560

أق؟4ظذ؟ثيليليئ٢ث٦ TCTTCTAGAT TTTTTTTTCA GTTTCTTCTA �تمإح٢ح٢؟٢اعصلًاث 162◦
TGGKGxecTk KkKYCOTTkk TCTAATCTCG GGAGGTAGTT TTGTGCATGG 1680
GTAAACAAAT CTGGTGTTTT 1ح؟^�ثي٢غظذث TTTATAAACA ل٦ه0

TGATCGAGTT ATATMGGTA TACCATAATG AGTTTGATTT TGMTTTGAT TTGTGGAAAT 1800
AMGGATUAG TGATTCTAGC TGGGGCATAT ٦ح٢ث٢٢٢ثكظظذا٢ًغث TTTTTTTCAG AGTTGGCCAG 1860
GCAGTCTCCT k٢؟٩GCkCK؟ TCTCCCATTA آ�٢ذ1ئاغ�يئظثك�؛ KKMKOTkCC TGTGTTTGGG 1920

T٢٢Tk؟ÄI\N3iN CAGTTATTTG GAACAAAGAG KVCCkCTGCk 1980
AATTAAAGAA KCKVGCÎ4GKV GAAAGTTTTG ACACATTAM ATACTTCTAC غ٢جث؟؟ذ٢ح1غه٢ذ 2040
7\AAMTC7\AG MCAAAGCTT TTTGATATGT ٢ثىئلآحذ1؟يئه٢اً AAAAAGATAA 2100
ATGTGATGAT TGGTCMGTVA ATTATCCAGT TATTTACAAG GCCACTGATA TTTTTkAACGT �٠فى6ه

GTTTTkAATGG GCTGTTACCG ٢ا٢ًذيأث٢ث�٠حخ٢ذىإث AATGATGGTT 2220
GKkGOTTkCK TTTTAGGAAA آ٢قيئظذ�1(جيت TAGAAAATTA ATATAAAGAC AGTGATGAAT 2280
ACAAAGAAGA TTTTTATAAC ATTTTTGGCC ATATTGAAGT 2340
TKGKÎkCKKy TACTTACCTT AATTGTTGGT KKTGKGKYG؟ GATGTTTCTC 2400
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CTGCCACCTG GAAACAAAGC ATTGAAGTCT ٢ظه؟ح؟�أذيلًاحذ CTGTGAGATC 2460
ةظم٢حىالث(ةح ٢آح؟ذاًا٢ًا٢ً،ح٢غظ
ث AAAAAAAAAA AAAAAAAAAA AAAGCCACAG 2520

TGACTTGCTT ATTGGTCATT GCTAGTATTA TCGkCTCKGk ACCTCTTTAC TKMGGCTKG 2580
CTGMTTTTG ACAAGGTCTC TGCTGTTGM ATGGTAAATT 2640

TATTATTTTT TTTGTCATGA TAAATTCTGG TTCAAGGTAT 2700
CMTTTGATT ATCCATCTTA ٢ذ٢ح٢آئ٠؟^ذي�£خ GGCATCTGGT ٦Ί٤ϋ

TGTTTTAAAA AATAAATCCA CTATCAGAGT AGATTTGATG TTGGCTTCAG 2820
KkkCKTTTKG TiAACAAAA ٢آ؟ذ٢تهئعإث�٢ GTTTTCAGGA GGTGATAAGT атчМКксте؟ 2880
TKCKKTC،٢٢٢٢K GTTCTTTGAG ΑΑΤΤΤΆΑΑΑΤ CTTTGAAAGG TCTTATTTTA 2940
CKGCCKYKic TAAATTATCT TAAGTUMTT ATATATCATG 3գգգ

ATTCTGTTTT ACCTGTVATAT TTCAGTTTTG TTATTGGTAG 3060
TTTGGGCAGA GTCTCTTTTT TTGTCTACCA 3120
ATGTTCTAGC MTKGKKYAK AAAAACTTAA CATTGAGTTG 3180
ATGTkAACTGA GTCCTkAAAGA CCKKKVGKkC AAACACATTA ATCTCTGATT ΑΤΤΤΑΤΤΤΤΆ 3240
MTAGAATAT TTAATTGTGT AGTATCATTA حغلآ٢غحثيئظآح ATCATATTCC 3300
TGATGATCTA CTATTATTTA ATTMTATTG TTMGATGTG
TTAGCCAGTC CTGTTACTAG TAMTCTCTT TATTTGGAGA ATTGTTTTGT 3420
TCTCCTTATT TAGAMGTkAA TkATkATGACTA GKGT؟٠،٢٦KY٢ ٦نح٢��٢ث٢ذ٢ذ٢؟حإذ 348◦
ATATCATATT TCACTGAATT CKkkKYGTOT TCAGTTGTAA TATTTTACGT 3540

غ٢ث٢غذكظظآحآح �اًأح٢ث٢خ��1يح٢غلآ KkKïKYGKVG TCATTAATTA ٢�٦6٢ل

٢عهأذ٢غظآ�آاً KKVkGCCKYC ٢غآا٢ًلإذ٢�٢ذك�.ح GKKKYKYGG؟ TTVATGTATTA ٦6ع٢ل

TTTTCCTCCT TTGAGTNAGG TCTTGTGCTT TTTNTTCCTG GCCkCTKI： �٦٦أ٢تلمغح٢اًت�٢^آ 3720
ecTiKKGCk TiTM：(：؟ ATTCTGMTA TTTTTGCTGT ٢ح؟آحاظحااأذ ١غحة٢غنغحذ٢حث 3 7 80
TTTCCCNCCA TTCATGAGTC к٢к：КУ٢٢КСк TCTTTGGGTT �٢أيإذ٢ق1حث؟آخيح 3840

غح٢ث٦ح٢اًذ4غثىقئ TTTCTAGTAG CCTGGAGNAG TGTGGAGATG CCTGCCATTA 3900
KMGGCKYCC TGATGGCTTA ДТАСАСАТСА CTCTTCTGTG NAGGGTTTTA ٦9βϋ

CAGCTTACTC TGTAGCATCA TGTTTACATT GTATGTATAA KYkC؟؟٠١٦ÄSK AAGGTGCAAT 4020
TGTGTATTTC ٢ححآا٦ًغلتخ�آ TGTATCAGTA TAGGATTTAG KKYCTCCKVG ٢ا٦٢ًحله^لح�٢حااً ه٢ل؟جلا

ظ٠ليدئ٢ذ؟ا٢ًظث٢ظأ٢ذ AAATATkAMT MTAAAAAAT TTTTCATTTT GGCTTTTCAG œ٦KG٦M：٢٢k 4140
1\ه٢ث٢ظظلآيتأق؟حأ ٦ثةاه٢ححثئلنجظث 1؟ي٢ق٢لمقئهحأثيأث CTACCTCCCT AGAGAAAGGC TAGTCCCTTT 4200

TCTTCCCCAT TCATTTCATT ATGAACATAG TAGAAAACAG CATATTCTTA 4260
TGKAKkGCGC CMCACGTTT GKKCTGKkM ACGACTTGTC G٩٢؟TC،KkC؟K TACCGAATGT 4320

CACTTTTCCT GCTGGGGTTC CTGTCTCAGA ثكىظظ1قي٢ا�٢ً؟ح GCTCGTGCTG 4380
gtttctatta CACTGGTGTG CTGTTGTGGC CTGATGCTGG 4440

حش?�يأ٢ا٢ًذ٢غ^ذ ذكخذتملئظ٢حغذىلأذ AGTCCTACTG AATVAGCATTkA AAAGTTGTAT 4500
GATTCGTTCA TCCGTTAACA TACCTCTCAG CCTACTTTTC 4560
CTTCTTCAGT KkCkCKTTCC KCKCKCTCK؟ TACTTCCGGG TACAGAAAAC AGTGGATATT ζιβίϋ
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TCCGTGGCTC ؟٢أأ١؟ت٢غعجث٢ث тстгскускк حلآتمظ٢؟ث٢غظإ؟ق ٢ححآح٦ظثيح٢غحذ AATCTkAGAAT 4680
TTTCTGCCTT ٢؟ذىقإثىخلث؟�دإذ GTCCAATGM TKkCQKi^ ث�٢غلآ�^ثكةحث٢ح 4 740
TTACTTTTCA G٩C.Ck؛GkC.M TTGACTTTTC TGTCGCCI： AGATCTGGCA CGAGCAGGCT 4800
ТТТАСТАСЛТ KGGkCCIGGk آئلح?ذكذحغح٢ذ٢ث CTTGCTTTGC CTGTGGTGGA 4860

آآعظ٢ذاًذ0غظ٢حث GCTATGTCAG KkCKCCIGKG ACATTTTCCC 4920
TTATAGAAAA ٢ا٢ًةةت٢اًمآث٢غ�ث GkCKCTTCKk GKYkCKCKG؟ TTCTAATCTG 4980

ح٢ةث�٢آث٢ا1ًغه ACATTCTTTA ACTGGCCCTC TAGTGTTCTA GTTAATCCTG 5040
AGCAGCTTGC MGTGCGGGT TTTTATTATG TGGGTAACAG TGATGATGTC آهعغ٢ذ٢ث٢�٢�٦اً 5100
GCTGTGATGG TGGACTCAGG TGTTGGGMT CTGGAGATGA TCCATGGGTT CKkCKV^CCK 5160
AGTGGTTTCC Kk؛GM؟KC؟٦ GTCMTkKKGG kCKGGKGTTC ATCCGTCAAG 5220

آآ٢ح1ذكه٢ئ٢ثكةث ТТАСССТСЛТ CTACTTGAAC آح�ثئإ٢ذ٢ظلآث٢؟٢ح CkCKTCÎÆiKC KGCCCkGGkG 5280
أيج�٢يقلئظ�ث٢ث٢ت KGKGTCKTCK ATTATCCATT TTGAACCTGG AGiaikCCKT 5340
GKKVKCTCCT GTGATTTVATG CTGCCGTGGA îiGGGCTTT AGTAGAAGCC 5400

٢ح٢ذ٢ث٢غعشإا٢ًغح CKG؟؟Q،kCÏ\G AGAAAMTCC ٢ذةالأح٢آحاهأث٢ث٢ث AGAGAATTAT KGKCTKOTCk 5460
ATGATCTTGT CTCKKYQiCKG MGATGAAAT غظ٢لق؟ث؟ث4غثكظ٢ذ GAGAGAGAAA 5520

GGAT^AAAGAA CKKMGKTT؟ TATTATTAAT kGKkYGGCke 5580
TTTTTCMCA TTTGACTTGT TCCTGGATAG TCTkOTKkC؟ ح^٢ت٢غلآ�عقح�تاث 5640
TTAATGMCA KGÂÂCKÎGK؟ GTTATTAAAC AGMGACACA GACGTCTTTA ٢ةجث٢حذ1غتس0ل 5700
AACTGATTGA TACGATTTTA gtaaaaggaa ATATTGCAGC AGAAACTCTC 5760

٢حتيحأىه�حذاًا٢ًحذ TGMGCTGTG C،K?C،N؟٦K؟T ATTTATTTGT ٢ذ٢ث1غل٢أث4ثك٢حق٢ث ATAAAATATA 5820
آ٢�٢حث٢غث٢غث٢غذ AGATGTTTCA GKTCTkCCKG ATTGCGGAGA CTACAAGAAG 5880

TAAAGTGTGT ثىظ�٦ح٢؟تمظححلآأث AGTGTTTATT CCTTGTGGTC 5940
ATCTAGTAGT عتإ�٢يأثىقحقإحث TGTGCTCCTT ٢آآث٢اظةظذاً GTGTCCTATT TGTKGGkOTk �لمة٢ل٢ل

CKMCKkaœ TACAGTTCGT ACATTTCTTT ٢ذاذيئظهأ^ث кксем1.гк TCOTCTKkkC 6060
TTTAGAATTA ATTTATTAAA GTKYTKTKk؟ СТТТААСТТТ TATCCTAATT TGGTTTCCTT 6120
ΜΤΧΆΤΤΤΤΤΑ TTTATTTACA ACTCAAATkM CATTGTTTTG TTATATATGT 6180
ATCTTVAACCA k؟KkCk،؟٢٦TK TATTTTTTAG AAACTAAGAG Î\KÎGK?Î4GGC TTTTGTTCTT 6240
KVGXkCGKKk ظذكظة٢ذ٢ذ٢اغ�3٢ث KCTKCKKkCK CkMNVTCKk AGCATTATTG 6٦ϋϋ

TGMGTAAAA Η٦ΐ4Κ٢٦٠ΚΐΚΤ ٢�٦ثىإذ٢حاظظآآ ：TTTNÆKKY TTTAAATATT 6360
TTGGCATTGT ACTAATACCG GGAACATGM GCCAGGTGTG GTGGTATGTG CCTGTAGTCC 6420
CAGGCTGAGG CAAGAGAATT ACTTGAGCCC AGGAGTTTGA ATCCATCCTG GGCKGCKIkC 6480
TQKGkCCCTG ٦KÎ^Kk؟CC٦ CKKkCKGKKC AAAAACAAAA غح٢ت0غذاًقاءج٢ث ACATTTCTCT 6540
GTCTTTTTTG ATCAGTGTCC TMkCKYCQik AGGTGTGCAT ATATGTTGAA �66داً

GGGACATGGT GTTTTTATAA AGMTTCTGT GAGAAAAAAT AACCAAAAAA βββο

ATVAAAAAAA вввэ

(2) INFORMATION FOR SEQ ID NO : 6 :
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⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 604 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 :

Met Asn Ile Val Glu Asn Ser Ile Phe Leu Ser Asn Leu Met Lys Ser 
15 10 15

Ala Asn Thr Phe Glu Leu Lys Tyr Asp Leu Ser Cys Glu Leu Tyr Arg 
20 25 30

Met Ser Thr Tyr Ser Thr Phe Pro Ala Gly Val Pro Val Ser Glu Arg
35 40 45

Ser Leu Ala Arg Ala Gly Phe Tyr Tyr Thr Gly Val Asn Asp Lys Val
50 55 60

Lys Cys Phe Cys Cys Gly Leu Met Leu Asp Asn Trp Lys Arg Gly Asp
65 70 75 80
Ser Pro Thr Glu Lys His Lys Lys Leu Tyr Pro Ser Cys Arg Phe Val

85 90 95
Gin Ser Leu Asn Ser Val Asn Asn Leu Glu Ala Thr Ser Gin Pro Thr

100 105 110
Phe Pr◦ Ser Ser Val Thr His Ser Thr His Ser Leu Leu Pro Gly Thr

115 120 125
Glu Asn Ser Gly Tyr Phe Arg Gly Ser Tyr Ser Asn Ser Pro Ser Asn

130 135 14◦
Pro Val Asn Ser Arg Ala Asn Gin Glu Phe Ser Ala Leu Met Arg Ser
145 150 155 160
Ser Tyr Pro Cys Pro Met Asn Asn Glu Asn Ala Arg Leu Leu Thr Phe

165 170 175
Gin Thr Trp Pro Leu Thr Phe Leu Ser Pro Thr Asp Leu Ala Arg Ala

180 185 190
Gly Phe Tyr Tyr Ile Gly Pro Gly Asp Arg Val Ala Cys Phe Ala Cys

195 200 205
Gly Gly Lys Leu Ser Asn Trp Glu Pro Lys Asp Asn Ala Met Ser Glu
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210
His Leu Arg His 
225

�جظ آلأثلم  Ser ئ�

Ala Arg Phe Lys
260

Pro Glu Gin Leu

Asp Val Lys Cys
دآلأ�

Gly Asp Asp Pro
٦٢ل5

Tyr Leu Ile Arg

Ser Tyr Pro His 
340

Gly Asp Glu Asn 
355

Asp His Ser Glu
٠ث�٦٢

Ala Val Glu, Met
385
Arg Lys Ile Leu

Val Leu Asp Leu
420

Glu Arg Ala Thr
435

Lys Asn Arg Met
450

Leu Asp Ser Leu
465
Val Ile Lys Gin

Asp Thr Ile Leu

215
Phe Pro Lys Cys

٠ث٦٢ز

Tyr Thr Val Ser 
245
Thr Phe Phe Asn

Ala Ser Ala Gly
280

�١عام ٢ة�ح جلاح٠  ks٦ç>

295
Trp Val Gin His 

310
Ile Lys Gly Gin 
325
Leu Leu Glu Gin

Ala Glu Ser Ser
٦€>ϋ

Asp Ala Ile Met
375

Gly Phe Ser Arg
390

Ala Thr Gly Glu
405
Leu Asn Ala Glu

Glu Glu Lys Glu
440

Ala Leu Phe Gin
455

Leu Thr Ala Gly
470

Lys Thr Gin Thr
485
Val Lys Gly Asn

220
Pro Phe Ile Glu

235
Asn Leu Ser Met

գ؛2

Trp Pro Ser Ser
265
Phe Tyr Tyr Val

Gly Gly Leu Arg
·・

Ala Lys Trp Phe 
315

Glu Phe Ile Arg 
330

Leu Leu Ser Thr
345
Ile Ile His Leu

Met Asn Thr Pro
380

Ser Leu Val Lys
395

Asn Tyr Arg Leu
410

Asp Glu Ile Arg 
425
Ser Asn Asp Leu

His Leu Thr Cys
460

Ile Ile Asn Glu
475

Ser Leu Gin Ala
490

Ile Ala Ala Thr

Asn Gin Leu Gin
240

Gin Thr His Ala
255

Val Leu Val Asn
270

Gly Asn Ser Asp
285
Cys Trp Glu Ser

Pro Arg Cys Glu
320

Gin Val Gin Ala
335

Ser Asp Ser Pro
350

Glu Pro Gly Glu
365
Val Ile Asn Ala

Gin Thr Val Gin
400

Val Asn Asp Leu
415

Glu Glu Glu Arg
430

Leu Leu Ile Arg
445
Val Ile Pro Ile

Gin Glu His Asp
480

Arg Glu Leu Ile
495

Val Phe Arg Asn
500 505 510
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Ser Leu Gin Glu
515

Gin Asp Ile Lys
530

Glu Glu Gin Leu
545
Met Asp Lys Glu

Val Cys Lys Asp
580

Ser Thr Ile Lys
595

Ala Glu Ala Val
520

Tyr Ile Pro Thr
535

Arg Arg Leu Pro
550

Val Ser Xle Val
565
Cys Ala Pro Ser

Gly Thr Val Arg 
600

Leu Tyr Glu His

Glu Asp Val Ser
540

Glu Glu Arg Thr
555

Phe Ile Pro Cys 
570

جحا٦د �ئ ١جلاد ٢جلاث

585
Thr Phe Leu Ser

Leu Phe Val Gin
525
Asp Leu Pro Val

Cys Lys Val· Cys
560

Gly His Leu Val 
575

Pro Ile Cys Arg
590

(2) INFORMATION FOR SEQ ID N0 :7 :

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3732 base pairs
(B) TYPE: nucleic acid
(C) STRIDEDNESS： single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7:

GAGCGCCCGG GCTGATCCGA
CGGCTCTGCG GAGGCCTCTA
GATTTACAAC CCTGAAGAAT
ATTATGGAGA TCTCGATkACT
TGTGTATGAA ΤΤΑΤΆΤΤΤΤΤ
GATTACTGAT ACTTTATGCT

ATGACTGATA ATTATAGCTG
TGCAGTGTAA AMGTGTGCT
CTTCAGTTGA TCAAGAATM
GCAGGAAATG GAAACAAATA
CTTTAAGCCA TVATTCATTTG

٢ذ٢ث٢ح1\٢هححاث٢ىث ذئإح�٢ثكحح؟آح

CTCCCTATCC CTATTTTGTC
TTATAAAGGG ATATAGTTTG
AT^AACATTGA AGAGTTTTCA
TVAGCAGTACT TTTTTGGTAG
ACAAGTTTTA TCTTGTGATA
AATAGTCCTT TkAATGATGM
GTGGTkAATTT TATGGCTMC
TAGTGGTATA CAMGTTAGG
CT\MTGATAT TTAACAAAGA
ACATCMGCA CTATAGCAGG

TTGTCGGCGC CGCTGATTCC
GTTTGCTGCG CCCGCACTGC

٢حح٢حث�٦٢ذيأحاذ  KMKkKYCCC

AATTCTATGG AGTGTMTTT
GTWAGAAGGC TAGTAGAGTT
TACAATATTT TGTTAGGCGT
AATTGATTTXA TGTTTACAAC
CAGGTTATTT AGTTTTTAAA
TMGTTTATG GAGAAAATAC

أذ|١أأثىلئظ٢غث ؛ؤ£إ٦ح٢حآيأث٢حث٢ح

TAGAGTTTAC AGTTTTTGAA
CACAGGTTCA ACATXAGCTTG

60
120
180
240
300
360
420
480
540
600
660
720
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TGGGTATTGA CTTCCCCCAA MGTTGTCAG TMGTAAATA 780
CTATGATGAT AAGCTGTGTG AACTTAGCTT TTAAATAGTG TGACCATATG 840
TTACTTTTGT TTATTGGAAT TTTTTGGGTT GTCATGTTAA AGTGCTTATA 900

٢ذ٢ذ٢ذكظةذاظق ATTTTTTACC TTGTGGCATA غح�يلآ٢ذ٢ئ�ح�٢اآ GGTCTGTTAT 960
TCAGGCTTCA TAGCTTGTAA CCAMTATM KÎKKKKGGCK TAATTTAGGT ATTCTATAGT 1020

؟٢ث٢ث٢ةظآ�1حيقح TTTGTTMTA ،О؟С؟С٢٢؟٢кМ٢ AGGAGTTTTA ATATTTTCAG 1080
�أآآحاحاغ٢قىإح٢ذ GCTTTMGTT AGTATTAACT MCAAATAGC 1140

kCTTKGGTTÎK ٢ث٢ث٢٢0ذىإثىتىتيحأ ТкОТКСКкС؟ TGTGTTCTAA GTAGTATCTT 1200
GGTAATTCAG AGAGATACTC ATCCTACCTG MTATAAACT ٢ئه�ثذإذئ�ذ٢ح�آ CAGTAAAGAA 1260
KGTOTKGTKK ATTCTACATA ATTGATTTCT TTTTGTGGTA T\AAATCTTAG 1320
TTCATGTGM GAAATTTCAT GTGAATGTTT TAGCTATCAA KCKG٢?k٢.TG٦ ٢غث٢حث٢غحلآحاظ� 1380

غ٢حغث٢آا٦٦ًح٢ث CAGGTCCCTC KYTKkGIkGTk 1440
TKKYGGKKGk غلآ٢حغحث٢؟عإث٢ح TTGTCAGATT GGkCKKKCkG скксмгкк KKÎQiKÎÆT 1500
ATGACTTTTC CTGTGAACTC îkckûkkygt CTACATATTC GCCGGGGTGC 1560
CTGTCTCKGk ÄkGGNa(؟،：؟؟ GCTCGTGCTG GTTTTTATTA TACTGGTGTG AKÏGKCK^Q، 1620
TCAMTGCTT CTGTTGTGGC CTGATGCTGG KYKKCTGGKk غ٢ثياآذ٢لأق٢غذ٢ث AGTCCTATTC 1680
T\AAAGCATAA KCkGCTKVKY CCTkGCTOTk GCTTTATTCA GMTCTGGTT ذكغحلآ٢حا�ذيأآث 1740
GGGKVCCK؟ CTCTKkGKKY تيأ٢ذ٢ح٢؟أح٢ت٢أث4غ TGKGKàkCKG TTTTGCACAT TCATTATCTC 1800

ححغحح٣آا٢ًث٢غث к٢к?ма،٦№С TTGTTCAGTG GTTCTTACTC CAGCCTTTCT ححغزهحح٢ث٣ح� 1860
TTTkATTCTAG ÂGCKGÏTGKk GACATCTCTT ٢حاأ^�٢٦قاخل٢حآغذ ثاآ٢ث٢غآحا�٢ث تاغ٣حأ^ا٢�ًث٢ظظث 1920

آ٢آحلحآذيأذ٢غذ TTTCTTACCT KCCKÏKTGTG GCCATTAACT TTTTTGTCAC 1980
^٢ذيئظحذ1حذى،�٢ GGTTTTTATT KVMKGGkCC TGGAGATAGG GTAGCCTGCT ٦٢هذ٢ل

TTGCCTGTGG ٢ا٢ًث٢ذ0٠حاآحق؟غخ غ٢حغذآذ٢حلآ0٢ذ TGATGCTATG TCkGKKCkce 2100
GGAGGCATTT ٢�٠حث٢لمك^اًث٢؟ت٢ذ٦ CCATTTTTGG AAAATTCTCT ا١ًغظظقئ٢ث٦حا٦ى ىخحأ٢عطلآ�أ؟ذ٢هث 2160
TTTCAAATCT Cî١TGCKG؛،GM جتكظ٢ق؟آ^ت٢ثىإث آح�٢ث٢ث：هع٢؟٢غث٢ذ HKYTTKVG TACTGGCCAT 2220
CTAGTGTTCC AGTTCAGCCT ٢عإث٢ذىإذ٢آآح٢ذ قكظظح٢آحاذ(ا٢ًذ٢ذ TTTTTATTAT GTGGGTCGCA 2280
ATGATGATGT ئظظح٢?٢حلح٦ح٦٦ TGTTGTGATG GTGGCTTGAG GTGTTGGGTXA TCTGGAGATG 2340
ATCCATGGGT �يحأحاغةذىج0حح AAGTGGTTTC ٢غظح٢ذ٢ذ�٦ق�٢غث GTTCTTGATA 2400
GCCMGAGTT TGTTGATGAG GMMCCTCk TCTTCTTGAA CAGCTGTTGT 2460

٢غةث٢ث٢ظح؟ا٢ًغث حغلآأ٢حاظث٢ا0٢ًغذ آح٢ثك�ذ٢ث٢غث٢ث٢ح MTTATTCAT TTTGGACCTG 2520
GAGAAAGTTC ТТСАОДОАТ GCTGTCATGA ٢غ؟يدث�ح٢ث؟حغث TGTGGTTAAA TCTGCCTTGG 2580
AAATGGGCTT TAATAGAGAC ٢آ٢ق٢ذ٢�٢تاظذ KG٦٦ek.؟ÄKk AAGTAAMTC CTGACMCTG 2640

آ�ه�حبهليقإ� AATGATATTG TGTCAGCACT TCTTAATGCT GAAGATGAAA 2٦ه٢ل

AAAGAGAAGA GGAGAAGGAA laiKKMGGC ATCAGATGAT TTGTCATTAA
�٢؟٢ث٢ذ٢ذىتي�ذ1حني غح٢ذ٨ث<حآحظ0٢ت٦ CTCTTTCAAC �ال�٢^حغاج٢ذ TGTGCTTCCT ATCCTGGATA ٠هق٠ث�ق

ATCTTTTAAA GGCCAATGTA ATTAATAAAC ΎΐσΎΚΥΤΜ CAAAAAACAC 2880
AGATACCTTT غ٢ق؟حذىئظث1غذي GMCTGATTG ATACCATTTT GOTTÂÂÎ4GGK AATGCTGCGG 2940
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CCAACATCTT CTUAMCTGT CTAAMGAM
TGGATAAGAA TATGAAGTAT ATCCCAACAG
AATTGAGGAG GTTGCAAGAA GMCGAACTT
TTGTATTTAT TCCTTGTGGT CATCTGGTAG
AATGCCCTAT TTGCAGGGGT ATMTCAAGG
ÄAATAGTCTA TATTTTAACC TGCATAAAM
CCATCTAAAG TAAAAAGGGA ATTATGAGTT
GCTTTGGTAC TAATAATCTT GTTTCTGAAA
TTTATTTACA AGGGMGATT TATGTTTGGT
GGAGTAGTGT CACTGCTTGT TATGCATCAT
AGAAAGCTTT GMTACTAAA TTATAGTGTA
TTCATCAGAG TTATGGTGCC GAATTGTCTT
GATTTTTCTC TTATTTCTCC CCCTAGTTTG
AGAAAAAAAA AA

(2) INFORNIATION FOR SEQ

- ٦٦ -

TTGACTCTAC ATTGTATMG AACTTATTTG
AAGATGTTTC AGGTCTGTCA CTGGAAGAAC
GTAAAGTGTG TATGGACAM GMGTTTCTG
TATGCCAGGA ATGTGCCCCT TCTCTAAGAA
GTACTGTTCG TACATTTCTC TCTTTkAAGAA
GGTCTTTTkAA ATATTGTTGA ACACTTGAAG
TTTCAATTAG TAACATTCAT GTTCTAGTCT
AGATGGTATC ATATATTTAA TCTTAATCTG
GMCTATATT AGTATGTATG TGTACCTAAG
TTCAGGAGTT ACTGGATTTG TTGTTCTTTC
GAAMGAACT GGAAACCAGG MCTCTGGAG
TGGTGCTTTT CACTTGTGTT TTAAAATAAG
TGKGKkKeKT CTeKMKkAG لآ٢حاذ٢لآ٢غهلظ�أآ

ID N0:8:

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3 7 20
3732

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 618 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS·· single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8:

Met His Lys Thr Ala Ser Gin Arg Leu Phe Pro Gly Pro Ser Туг Gin
1 5 10 15

Asn Ile Lys Ser Ile Met Glu Asp Ser Thr Ile Leu Ser Asp Trp Thr
20 25 30

Asn Ser Asn Lys Gin Lys Met Lys Tyr Asp Phe Ser Cys Glu Leu Tyr
35 40 45

Arg Met Ser Thr Туг Ser Thr Phe Pro Ala Gly Val Pro Val Ser Glu
50 55 60

Arg Ser Leu Ala Arg Ala Gly Phe Tyr Tyr Thr Gly Val Asn Asp Lys
65 75 80フ〇
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Val Lys Cys Phe

Asp Ser Pro Ile 
100

Ile Gin Asn Leu
115

Ser Pro Met Arg
130

His Ser Ser Leu
145
Leu Asn Ser Arg

Tyr Ser Tyr Ala
180

Met Trp Pro Leu
195

Phe Tyr Tyr Ile
210

Gly Lys Leu Ser
225
Arg Arg His Phe

Leu Arg Phe Ser
260

Met Arg Thr Phe
275

Gin Leu Ala Ser
290

Lys Cys Phe Gly
305
Asp Pro Trp Val

Ile Arg Met Lys
340

Pro His Leu Leu
355

-1% -

Met Leu Asp Asn
90

Gin Leu Tyr Pro
105
Leu Gly Ser Thr

His Ser Leu Ser
140

Tyr Ser Ser Leu
155

Ile Ser Ser Ser
170

Glu Ala Arg Phe 
185
Pro Ser Glu Leu

Arg Val Ala Cys 
220

Lys Asp Asp Ala
235

Phe Leu Glu Asn
250

Ser Met Gin Thr
265
Ser Ser Val Pro

Tyr Val· Gly Arg

Leu Arg Cys Trp
315

Trp Phe Pro Arg
330

Val Asp Glu Ile
345
Ser Thr Ser Asp

Cys Cys Gly Leu
85
Gin Lys His Lys

Val Ser Ala Ser
120

Asn Ser Phe Ala
135

Phe Ser Gly Ser
150

Ala Val Glu Asp
165
Met Ser Thr Glu

Thr Phe Leu Ser
200

Gly Pro Gly Asp 
215

Asn Trp Glu Pro 
230

Pro Asn Cys Pro
245
Ile Ser Asn Leu

Met Tyr Trp Pro
280

Ala Gly Phe Tyr
295

Cys Asp Gly Gly
310

Glu His Ala Lys 
325
Gly Gin Glu Phe

Glu Gin Leu Leu
٦6دآ

Trp Lys Leu Gly
95

Ser Cys Ser Phe
110

Ser Lys Asn Thr
125
Pro Thr Leu Glu

Pro Pro Asn Pro
160

Arg Thr Asn Pro
175

Leu Thr Tyr His 
190

Ala Arg Ala Gly 
205
Phe Ala Cys Gly

Met Ser Glu His
240

Ser Leu Glu Thr
255

His Ala Ala Arg
٠ق٦٢لا

Val Gin Pro Glu
285
Asn Asp Asp Val

Glu Ser Gly Asp
٠ث2ه

Cys Glu Phe Leu
335

Gin Gly Arg Tyr 
350

Thr Thr Gly Glu 
365

Glu Asn Ala Asp Pr◦ Pro Ile Ile His Phe Gly Pro Gly Glu Ser Ser



WO 98/35693 PCT/IB98/00781

- ٦لأ -

5

10

15

20

25

30

35

370 375 380
Ser Glu Asp Ala Val Met Met Asn Thr Pro Val Val Lys Ser Ala Leu
385 390 395 400
Glu Met Gly Phe Asn Arg Asp Leu Val Lys Gin Thr Val Leu Ser Lys

4٦5 410 405
Ile Leu Thr Thr Gly Glu Asn Tyr Lys Thr Val Asn Asp Ile Val Ser 

420 425 430
Ala Leu Leu Asn Ala Glu Asp Glu Lys Arg Glu Glu Glu Lys Glu Lys 

435 440 445
Gin Ala Glu Glu Met Ala Ser Asp Asp Leu Ser Leu Ile Arg Lys Asn

450 455 460
Arg Met Ala Leu Phe Gin Gin Leu Thr Cys Val Leu Pro Ile Leu Asp
465 470 475 480
Asn Leu Leu Lys Ala Asn Val Ile Asn Lys Gin Glu His Asp Ile Ile

485 490 495
Lys Gin Lys Thr Gin Ile Pro Leu Gin Ala Arg Glu Leu Ile Asp Thr

500 505 510
Ile Trp Val Lys Gly Asn Ala Ala Ala Asn Ile Phe Lys Asn Cys Leu

515 520 525
Lys Glu Ile Asp Ser Thr Leu Tyr Lys Asn Leu Phe Val Asp Lys Asn

530 535 540
Met Lys Tyr Ile Pro Thr Glu Asp Val Ser Gly Leu Ser Leu Glu Glu
545 550 555 560
Gin Leu Arg Arg Leu Gin Glu Glu Arg Thr Cys Lys Val Cys Met Asp

565 570 575
Lys Glu Val Ser Val Val Phe Ile Pro Cys Gly His Leu Val Val Cys

580 585 590
Gin Glu Cys Ala Pro Ser Leu Arg Lys Cys Pro Ile Cys Arg Gly Ile

595 600 605
Ile Lys Gly Thr Val Arg Thr Phe Leu Ser

610 615

(2) INFORMATION FOR SEQ ID NO : 9 :

(i) SEQUENCE CHTkKACTERISTICS :
(A) LENGTH: 2691 base pairs
(B) TYPE: nucleic acid
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: CDNA

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9:
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ATTTTTTAAA TTGATGCATT Î4k؟KkCKY٦C٣ АСАТТСАТСТ GTTTTTATXAT AGTTkAAMTT βϋ

٢ذ٦آءهح�٢؟٢ححث TTGAATATGT KYQCKVKG؟؟： 120
TGCATATTTT ATGCTGCTTT CATGTTTTTC ACTTCACATG TTTAATATTT 180
ATMTTTTTC TGTCATAGTT ТССАТАТТТА TCAGTAATTC 240
TGCTCTGTTT GTTTATATAC TATTTTCCAT CTVAAAGACAA ذىثأ٢ذ�٦ا٢حاذ٢ت٢حث 3 00
TCGTTGCTAA AGCACTTTCC ثأىققثظآ٢ذ٢غحئ KkGGCCCTK؟ TAGTACTTAT ٦βϋ

ثىث�حا^ت
ذ؟٢ذ CTGGGGGTGT AGGTCTGTTA GAGCATGTGT TTGGCATTAT 420
MCACTAAAA ذىئظ٢غحاشجةلأث ثىقئظطحغظ٢ت٢ث CKGKCTTTKk ئىحل�٢ا٢ًذيتظث٦0ا 480

GTTTGGTMT GTACGACTCT ACTGTTTAGA GTCTTAGTTA TTGTGCCATT 540
ATTTTTATGT �٢أث¥حا�يأئ٢ذ٢غث TKÈúíMMTk GTGCTTAGTA TCCTTATGCT 6գգ

TTGTGTTTTG KkOTTCCTKK TC٦؟<3؟GCÎ4K TCTTTCTAGA MGTCCTATT ββϋ

GATGACTTTT AACAGTTTTG ذيع^٢ظآحاذ٢ذ AACTTTTGTA CTTGCAGACA
TGMGAATTT GTAGAAGAGT TkAAAACATTT GCTTVACTTCC ᄀ쑈간

TCCTGTTTCA GCÎ4T٢٠KKCKY ؟٢ث٢حثىظهح^حذ TGGGTTTCTT TATACCGGTG 840
AkGGkGkCkC CGTGCAATGT TTCAGTTGTC KGKVKGNVGG ?^�أثئإح٢ق٢عظذ ‘ 900
KCTCKGCTOT ٢ح٢ق٢غظذ٢حاغحاغث KÎ؟KGQ،kGKÎ١٢ ecccKkMTG CKGKTTTKYC AATGGTTTTT 9βύ

ATTTTGTIA TGGTGCTGCA ATCCTGGTAT ٢ذ٢ث؟�يتليإه�ئ٢حذ CAGTACAAAT 1020
TGTGGGAAAT أيئعجذيأ٢آ�حا. TTGCCCCTGA ةىظح٢ث٢ح�٢حثى^ت GAGACTCATG 1080

CTGATTATCT CTTGAGAACT GGACAGGTTG TAGATATTTC KCCCGKGGK؟ 1140
٢٦ecKv؟:kCc٢ GTGTAGTGAA GAAGCCAGAT TGAAGTCATT TCAGAACTGG 1200

CTCATTTAAC ٢ك�حححث٦1ذكظذي TTAGCTAGTG CTGGCCTCTA CTkCKCkGGG GCTGKTGMC 1260
KKGTGCKMG CTTTTGTTGT ة^٢حاغه
ظ�ق�ذ آ��0يئهئظذ0ل GGkkCCCÎG؟ GATCGTGCCT 1320
GOTCkGKkCK حغحاظثئ^ق�ثىإح TTTCCCAATT GCTTTTTTGT TTTGGGCCGG AACGTTAATG 138◦

ATCTGGTGTG AGTTCTGATA GGAATTTCCC АААТТСДСА KkCTCTCCKK 1440
٢حلآيئظظث٢ثئإث٢ث ٢ذظت٢ذ٢حث٦غظذي �٢؛إح٢ظث1غحذىل٢ث GGATCGTTAC TTTTGGMCA ٠ثآ�٠أحغ�٢ححأ 1500

CAGTTTkACAA GGAGCAGCTT ٢ةثكبمئظحذ٢ذ٢آث٢ذ GATTTTATGC TTTAGGTGAA 1560
TGAAGTGCTT CCACTGTGGA ٢ئلةحذ٢ذ٢ذ٢ح٢جح؟� ح٢ث٢آ�^ذ٢ذ٢شلآذ ٢ححث1آذ٢ذ1م 1620

آتمتأحذك�ححغ٢ث٢ث ٢آأذكظظح٢حق٢حاغ� CCAGGGTGCA AATACCTATT ٢ذ٢؟يلآث٢ذيألح1ذئلح 1680
ΑΤΑΤ،?^ΑΑΤΑΑ TATTCATTTA гске؟кссск اًأ٦٢قيأذ٢حأحؤلأق TTTGGGAAGA kOTGCIGKkk 1740
ьм^гкссксс N،£TKKK؟œ ΐ٠κ.؟؟٢٦،κ(؟3 ATACCATCTT CCKGKMeCT 1800
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٦ذىلح٢؟ح٢ذححأ1ت<ذي

AAACATCCGG GAGCAGCTAT CTATCACTTG
AGAAAGATAA TACGGAGGAT GAGTCMGTC

1ةاغحاذيأق٢ئ�٢ 1ق؟حذ؟ث٢ج؟حث ظذكظ�ح٢ث٢غذكذذ

TTGCTATCGT TTTTTTTCCT TGTGGACATC
TTGACAAATG TCCCATGTGC TACACCGTCA
AGTGGGGCAC CACATGTTAT GTTCTTCTTG
TTAAGTAATC CTGCATTTGC ATTCCATTAG
CTAACAGCAC TGTTTCCGTC TTkMCATTCA
TCATTTAGCC AGTGTTTTAC TCGATTGAM

GK؟：٢٢؟k٢.٦Gk ؟٦٢ظلآأتاث٢ذ٦حإ٢ت

ATGTTTCATG CCTTTTGCAT AAGCTTMCA
TGCCCKKYGK �مح٢لآ٢الآ٦لآ(٦٢ق

CGCTGCTGGG AGGATAAAGA TTGTTTTAGA
ATTTACTTGG AATTTATTGG AGTTATAATG

(2) INFORMATION FOR SEQ

- 81 -

ACCTTMGAA AACAATGGAA GAAAAAATCC
AGGTCCTGAT TGCAGATCTT GTGAGTGCTC

٢ث٢حغذيئظظثيلآئ

AGCTTTCCAA MTCTGTATG GATAGAAATA
TGGCCACTTG TAAACAGTGT GCAGAAGCAG
TTACGTTCAA CCAATVkAATT TTTATGTCTT

آ^ظ؟حآث�٦٢غذ آحظ٢آذ٢ذ٦اًيجصج٢ذ ى٢حقكخلذ٢أحاغظذ

CATCCTGCTG TTTCCTXMTG GAGACCTkATG
ATTTCTGGAT CTTTCGAGTT ATCAGCTGTA
CCTTAGACAG AGMGCATTT TATAGCTTTT
TTTCTATATG TMGTGAATT CATCACCTGC
AATGGAGTGT TCTGTATAAG CATGGAGATG

حىإ1ثىح٢ث٢ذ^1ث 1ح٢ا٢ًذ٢ح٢ث٢ث٢غح

TGCTCACTTC TGTGTTTTAG GATTCTGCCC
KYKYTTCCGk k

ID N0:10:

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2691

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 496 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS： single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:10:

Met
1

Thr Phe Asn Ser
5

Phe Glu Gly Thr لأاًغ

10
Thr Phe Val Leu Ala

15
Asp

Thr Asn Lys Asp Glu Glu Phe Val Glu Glu Phe Asn Arg Leu Lys Thr
20 25 30

Phe Ala Asn Phe Pro Ser Ser Ser Pro Val Ser Ala Ser Thr Leu Ala
35 40 45

Arg Ala Gly Phe Leu Tyr Thr Gly Glu Gly Asp Thr Val Gin Cys Phe
50 55 60

Ser Cys His Alá Ala Ile Asp Arg Trp Gin Tyr Gly Asp Ser Ala Val
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65
Gly Arg His Arg

Tyr Phe Glu Asn
100

Gly Gin Tyr Lys
115

Pro Asp Arg Pro
130

Gin Val Val Asp
145
Cys Ser Glu Glu

Ala His Leu Thr
180

Gly Ala Asp Asp
195

Asn Trp Glu Pr◦
210

Pro Asn Cys Phe
225
Ser Gly Val Ser

Arg Asn Pro Ala
�٠6٢ل

Thr Trp Ile Tyr
2ΊΒ

Tyr Ala Leu Gly
290

Gly Leu Thr Asp 
305
Lys Cys Tyr Pro

Tyr Ile Asn Asn
340

Arg Thr Ala Glu

フ〇

Arg Ile Ser Pro
85
Gly Ala Ala Gin

Ser Glu Asn Cys 
120

Pro Glu Thr His
135

Ile Ser Asp Thr
150

Ala Arg Leu Lys
165
Pro Arg Glu Leu

Gin Val Gin Cys
200

Cys Asp Arg Ala 
215

Phe Val Leu Gly

Ser Asp Arg Asn
245
Met Ala Glu Tyr

Ser Val Asn Lys
280

Glu Gly Asp Lys
295

Trp Lys Pro Ser
310

Gly Cys Lys Tyr
325
Ile His Leu Thr

Lys Thr Pro Pro

75
kSTY /٢ث١ة  쑈工 ٩ �٦حد

90
Ser Thr Asn Pro
105
Val Gly Asn Arg

Ala Asp Tyr Leu
140

Ile Tyr Pro Arg
155

Ser Phe Gln Asn
170

Ala Ser Ala Gly 
185
Phe Cys Cys Gly

Trp Ser Glu His
22◦

Arg Asn Val Asn
235

Phe Pro Asn Ser
250

Glu Ala Arg lie 
265
Glu Gln Leu Ala

Val Lys Cys Phe 
300

Glu Asp Pro Trp
315

Leu Leu Asp Glu
330

His Pro Leu Glu
345
Leu Thr Lys Lys

80
lie Asn Gly Phe 

95
Gly He Gln Asn

110
Asn Pro Phe Ala
125
Leu Arg Thr Gly

Asn Pro Ala Met
160

Trp Pro Asp Tyr
175

Leu Tyr Tyr Thr
190

Gly Lys Leu Lys
205
Arg Arg His Phe

Val Arg Ser Glu
240

Thr Asn Ser Pro
255

Val Thr Phe Gly
ج٦٢ل

Arg Ala Gly Phe 
285
His Cys Gly Gly

Asp Gln His Ala 
320

Lys Gly Gln Glu
335

Glu Ser Leu Gly
350

lie Asp Asp Thr
355 360 365
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lie

Phe
385

Phe
370
Lys

Gin Asn Pro

Lys

Met

Lys
390

Val
375
Thr

Gin Glu. Ala Ile

Lys
395

Arg
380
Ile

Met

Gin

Gly

Thr

Phe

Ser

Ser

Gly
400

Met Glu GluAsp Leu

5 Ser Ser Tyr Leu Ser Leu Glu Val Leu Ile Ala Asp Leu Val Ser Ala
405 410 415

Gin Lys Asp Asn Thr Glu Asp Glu Ser Ser" Gin Thr Ser Leu Gin Lys
420 425 430

Asp Ile Ser Thr Glu Glu Gin Leu Arg Arg Leu Gin Glu Glu Lys Leu
10 435 440 445

Ser Lys Ile Cys Met Asp Arg Asn Ile Ala Ile Val Phe Phe Pro Cys
450 455 460

Gly His Leu Ala Thr Cys Lys Gin Cys Ala Glu Ala Val Asp Lys Cys
465 470 4 75 480

15 Pro Met Cys Tyr Thr Val Ile Thr Phe Asn Gin Lys Ile Phe Met Ser
485 490 495

(2) INFORMATION FOR SEQ ID N0:11:

20

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2676 base pairs
(B) TYPE: nucleic acid 
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION:

25 TGGGAGTTCC CCGGAGCCCT GGAGGTkMGC 
AGGGTGGGGG CAGTGGCTAA GGCCTAGCTG
CCkCkCCCCk جح٢ذ؟ث٢ئاجظحث٢ث  GKGGOTGCCk

TCAGAGCCTA GGAAGTGGGC TGCGGTATCA
CACAAMCTA CATCCCCAGA GAMGACTTG 

30 ACATGGTTCA AGACAGCGCC TTTCTAGCCA
TGAAGTATGA CTTTTCCTGT GAGCTGTACC
GAGTTCCTGT GTCAGAAAGG AGTCTGGCTC

SEQ ID N0:11:

أ١حء٢ثةةحث٢ذ٢٦ح٢ح ؟٢ثك�أذ٢ةث٢ذ٢ت٢ث٢ت آ٢ثئ^ث٢حث(ق٢ث٢حث

GGGACGATTT AAAGGTATCG CGCCACCCAG
CCCCCGGAGA TCAGAGGTCA TTGCTGGCGT

٢ث^حاعخلآححذ٢اً  Ккккесокгс غظىظ٢حث٢نأيأث

TCCCTTCCCC TCCCTGTCAT CTCACCATGA
AGCTGATGAA GAGTGCTGAC ACCTTTGAGT
GATTGTCCAC GTATTCAGCT TTTCCCAGGG
GTGCTGGCTT TTACTACACT GGTGCCAATG

60
120
180
240
300
360
420
480
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GTGCTTCTGC TGTGGCCTGA ٦GC：TKGkCÎ4K СТЖКГчкСКк GGGGACAGTC 540
GCACAGAAAG TTGTACCCCA GCTGCAACTT TGTACAGACT TTGAATCCAG βϋΟ

GGAAGCTAGT CCTCGGCCTT CTCTTCCTTC ٢غئ٢ث٢ث٢ذ٢؟^حث٢ذ KGCXCCMGC 66٢ز

CTTTGAGCTT آ٢ثئليأحق٢ا٢ًححأ�٢ ٢ذعلآحاظ؟يئ�ق؟لأت GCTATTTCAG TGGCTCTTAC TCGAGCTTTC �٦٠فى

CCTCkGKCCC TGTGAACTTC сокастчкмс MGATTGTCC TGCTTTGAGC кемчатссс؟ ٩داًح

ACCACTTTGC ذ؟تظظ1غحه٢غث CTKYGKkKCk TGGCCATTGT 840
CTTTTCTGTC ة٠ذ؟غغهأحثيأحح ٢؟ح٢ذ٢ذىاححذ CAGGCTTCTA CTkCMKQi^K ح٢ح٢ا٢ًث٢غحتإثيأذ 900
GAGTGGCCTG CTTTGCGTGC ٢ذ؟تظذ٢ذ٢حغطظذ TGAGCMCTG ٢ث٢ذ1ذاًحبه٦ثىللظ GATGATGCTA 960

CCKGkGQCKT TTCCCCAGCT GTCCGTTCTT KKKkGKCT٦G GGTCAGTCTG 1020
CTTCGAGATA CACTGTCTCT حدي�٢ث٢ا٢ًغحذئ^ذ QiCîxGkCkCk؟ CGCAGCCCGT 1080
TCTCTTkACTG GCCTTCTAGT GCK№T؟kCT GCGGGCTTTT 1140

도扔됴咒욘요沉 GTTTTTGCTG TGATGGTGGG CTGAGGTGCT 1200
TGGGTGGAAC GTTTCCAAGG TGTGAGTACT 1260
GAATTTGTCA AGCTGGCTAT ٢ت٢ح٣حاغآحلآ^ح� 1320

؟TGKGCKGC؟ ATTATCTACG ٦ei^K٢٠Tce٢. CAGAAGATGA ٢ظخث٢ا٢ًذ٢غت٢غذ٢ث 138◦
TGCATTTTGG ٢آححث٢ث٢ث1غطثي ذكظ٦آ٢ث٢ذ٢قىثذةذ ATGTCGTCAT ٢نغحلآيلآذ٢حاغذ(ث CCTGTGGTTA 1440
AAGCAGCCTT TTCAGTAGGA GCCTGGTGAG kCKGKCGOTT ح1حثي٢ث٢ذ٢غذىأح 1500

٢ح�٢آح٢ئاث٢غحث�٢ ٢�٢ث٢ذ٢ثاذىإ^اً TKCKGGkCCQ، TCAGTGACCT CGTTATAGGC TTACTCGATG 1560
CÄGKk٢٦،KCGK GKÎGKGÎ4GÎ4G GAGCAGATGG TOKGGKGxGKG GKOTCNaxKTG 1620
ATCTAGCACT 1ه٢هئحئ�1يح٢ث٢ذ TGCTTTTCCA ACATTTGACG TGT<3T٢٦،KCN： 1680
CAATGCTGTA TTGCCTCCTA ذيلآ٢٢٢قكثى�ئذحذ٢ذ kCKGGTOTGC ئ�أ٢؟٢ث٢ح٢حل٢ذ٢غتااً 1740
AACAGAAACC K؟KCKCkCCT CKCTGKÎTQik TACTGTGTTA GCAAAAGGAA 1800
kCKCTGCKGC. TICTCKYTC kGkkKOTcœ ٦حلآح٢ذ0٢تظطظق TGACCCTGCG 1860
ATATATTTGT GCKkCKSQikC ATTAGGAGTC ٦؟٢ت٢غقيثأحلظحح TGACATTGCA ICTKCCKk：؟!؟ 1920

٢هح٢ةأىهأذ٢ل)ت CTCCAGGAGG ئظعظهأ�0�٢(ذ KYGGkCCGkG 1980
AGGTATCCAT CGTOTTCATT CCCTGTGGCC ATCTGGTCGT ٢آث٢ذ٢غقكظه�ث٢ح TGCGCTCCCT 7هزا٢ًد

CTCTGAGGAA GTGTCCCATC TGTAGAGGGA CKVCKkOiGG：؟ ٢غئ٢^ح٢ذ٢حاا٢ًئ٢ث٢ت .ACATTTCTCT 2100
CC٦GKkCN\G KCIKKYGOTC CATGGCTGCA КСТТСТ^ССК GGAGGMGTT CACTGTCACT 2160
CCCKGCTCCK TTCGGAACTT TGGATAGCAC ٢غعخث٢تآت؟ث؟ظث�٢ CAAACACACA 222գ

AATATTkAACA IGMAAkCTT TTGTCTGAAG TCKkGTsMGK ATGAATTACT 2280
TTTTAATTGG TTTCCTTAAA AGTGCTATTT GTTCCCMCT TTTTCTGTTVA 2340
KCKYKVTTKC KVkCTkCOTG حلآيأح٢ا1ًثىجم٢ج ATTCATATAT TCATATATTC AGATGTCATG 2400

1ثكظذيأقي�٢أهث٦ث TTGTTCTTGT حح؟٢ا٢ًذيئهئظث CAGGGATTGC CTGCACTCCT ٢?؛دئلآقإذ٢حآ٢ا٢ًغث 2460
GTWAGATTTA ٢^تظح٢ث٢^�أا٢ًحث ATTTATGGTT ٢جاهفحأذاًغث٣غح٢ذ ظ^٢حآ�ح؟٢؟٢حاث CGTTGCTTTA 252٢ث

kGAkCTOGGK GCkCKGKYGT CCATGTGTTT AATTCCTGTT ATTTATTGGA 2580
TGACATTTTA K?QiKK؟¿üQiGí ΆΤΤΤΤΤΑΤΑΑ AGAATTTGTG AGTIAAGTT AATAAAGCAA 2640
CATAATTACC TCTTTTTTTT TAAAGAAAAA АААААА 2676
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⑵ INFORMATION FOR SEQ ID N0:12:
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⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 600 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12:

Met Val Gln Asp Ser Ala Phe Leu Ala Lys Leu Met Lys Ser Ala Asp
15 10 15

Thr Phe Glu Leu Lys Tyr Asp Phe Ser Cys Glu Leu Tyr Arg Leu Ser
20 25 30

Thr Tyr Ser Ala Phe Pro Arg Gly Val Pro Val Ser Glu Arg Ser Leu
35 40 45

Ala Arg Ala Gly Phe Tyr Tyr Thr Gly Ala Asn Asp Lys Val Lys Cys
50 55 60

Phe Cys Cys Gly Leu Met Leu Asp Asn Trp Lys Gln Gly Asp Ser Pro
65 70 75 80
Met Glu Lys His Arg Lys Leu Tyr Pro Ser Cys Asn Phe Val Gln Thr

85 90 95
Leu Asn Pro ٨ةل  Asn Ser Leu Glu Ala Ser Pro Arg Pro Ser Leu Pro 

100 105 110
Ser Thr Ala Met Ser Thr Met Pro Leu Ser Phe Ala Ser Ser Glu Asn

115 120 125
Thr Gly Tyr Phe Ser Gly Ser Tyr Ser Ser Phe Pro Ser Asp Pro Val

130 135 140
Asn Phe Arg Ala Asn Gln Asp Cys Pr◦ Ala Leu Ser Thr Ser Pro Tyr
145 150 155 160
His Phe Ala Met Asn Thr Glu Lys Ala Arg Leu Leu Thr Tyr Glu Thr

165 170 175
Trp Pro Leu Ser Phe Leu Ser Pr◦ Ala Lys Leu Ala Lys Ala Gly Phe

180 185 190
Tyr Tyr Ile Gly Pro Gly Asp Arg Val Ala Cys Phe Ala Cys Asp Gly
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195
Lys Leu Ser Asn

210
Arg His Phe Pro
225
Ser Arg Tyr Thr

Ile Arg Thr Phe
260

Glu Leu Ala Ser

Lys Cys Phe Cys
290

Asp Pro Trp Val
٦٢ةل

Leu Arg Ile Lys

Pro His Leu Leu
340

Glu Asn Ala Asp
355

Glu Asp Val Val
٦٦ دأ

Met Gly Phe Ser
385
Leu Ala Thr Gly

Leu Leu Asp Ala
420

Ala Glu Glu Glu
435

Met Val Leu Phe
450

Leu Leu Ser Ala
465
Gin Lys Pro His

200
Trp Glu Arg Lys 

215
Ser Cys Pro Phe

230
Val Ser Asn Leu
245
Ser Asn Trp Pro

Ala Gly Phe Tyr
280

Cys Asp Gly Gly
295

Glu His Ala Lys 
310

Gly Gin Glu Phe
325
Glu Gin Leu Leu

Ala Ala Ile Val
360

Met Met Ser Thr
375

Arg Ser Leu Val
390

Glu Asn Tyr Arg
405
Glu Asp Glu Met

Glu Ser Asp Asp 
440

Gin His Leu Thr
455

Arg Ala Ile Thr
470

Thr Leu Gin Ala

Asp Asp Ala Met
220

Leu Lys Asp Leu
235

Ser Met Gin Thr
250

Ser Ser Ala Leu
265
Tyr Thr Gly His

Leu Arg Cys Trp
300

Trp Phe Pro Arg 
315

Val Ser Gin Val
330

Ser Thr Ser Asp 
345
His Phe Gly Pro

Pro Val Val Lys
380

Arg Gin Thr Val
395

Thr Val Ser Asp 
410

Arg Glu Glu Gin
425
Leu Ala Leu Ile

Cys Val Thr Pro
460

Glu Gin Glu Cys
475

Ser Thr Leu Ile

205
Ser Glu His Gin

Gly Gin Ser Ala
24◦

His Ala Ala Arg 
255

Val His Ser Gin
·m

Ser Asp Asp Val
285
Glu Ser Gly Asp

Cys Glu Tyr Leu
320

Gin Ala Gly Tyr
335

Ser Pro Glu Asp
350

Gly Glu Ser Ser
365
Ala Ala Leu Glu

Gin Arg Gin Ile 
400

Leu Val Ile Gly
415

Met Glu Gin Ala
«0

Arg Lys Asn Lys
445
Met Leu Tyr Cys

Asn Ala Val Lys
480

Asp Thr Val Leu
485 490 495
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Ala Lys Gly Asn Thr Ala
500

Ala Thr Ser
505

Phe ksئظ ٦٦� Ser Leu
510

Arg Glu

lie Asp Pro Ala Leu Tyr Arg Asp Ile Phe Val Gin Gin Asp Ile Arg
515 520 525

Ser Leu Pro Thr Asp Asp Ile Ala Ala Leu Pro Met Glu Glu Gin Leu
530 535 540

Arg Lys Leu Gin Glu Glu Arg Met Cys Lys Val Cys Met Asp Arg Glu
545 550 555 560
Val Ser lie Val Phe Ile Pro Cys Gly His Leu Val Val Cys Lys Asp

565 570 575
Cys Ala Pro Ser Leu Arg Lys Cys Pro Ile Cys Arg Gly Thr Ile Lys

580 585 590
Gly Thr Val Arg Thr Phe Leu Ser

595 600

(2〉 INFORMATION FOR SEQ ID N0:13:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 3151 base pairs
(B) TYPE: nucleic acid
(C) STI^ANDEDNESS： single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION:

AGTTATATAA TkATACGAAGT TTTCATkTkAAG
AACAGATTCT TAGTTATTTG AGGTTkACAM
TAATTATTkAC AGACTTATAG TGGTkAAGGGC
GTCTTAGGTT TATGTGCTi ATACTGTCTG
GAGTCAAGGT GGTGATATAG AAGATTTAAC
CGCAGTTCCT TTACAGTGTXA TACTGTAGTC
KYGTKkCCCK ٢ذى?؟آآح٦غظذىلح  TKCTGTMGk

TTCACTCAGT TCCTTTCATT TCATAGGAAA
TTATAAGGGA AAAGAGCCTG AATATATGCC
GMGTTAGTT ATGGGTAÄAT AGATCTCAGG

SEQ ID N0:13:

AAGGCTAGTG CAACAGAAAA GCTTTGCTAA
AGAAAGCCAT GTCTTGAATT GATTCGTTCT
CTTKkkCkCk NYKKkKYGCK

TTGACCAGAT GTATTCACAT GATATATACA
AGTGAGGGAG TTAACAGTCT GTGCTTTAAG
TTAATAGACC TGAGCTGACT GCTGCAGTTG
CKVCITCTC,؟ KGOTGCKGkC

AGGAGTAGTT CAGATGTCAT GTTTAAGTCC
CTAGTACCTA GGCTTCATAA CTAGTAATAA
TTACCCAGAA GAGTTCATGT GACCCCCAAA

60
120
180
240
300
360
420
480
540
600
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GKGTCCTKkC TAGTGTCTTG GCAAGTGAGA CAGATTTGTC CTGTGAGGGT ОТСМчТТСКС 660
٢آءظث٢حاثاحث AGAAGACMT GAATCTATCC AGTCAGGTGT CTGTGGTGGA GATCTAGTGT ٩٦٢ئ

CCAAGTGGTG AGAAACTTCA TCTGGAAGTT ذيئلآ�آ٢ث�ث٢ذ٢ح٢غح GkÄKYkCTK؟ TACTACTCAT 780
GGACAAAACT ٢ذ�٢ح�٢غذىإححث ٢ذ1حه٢حلآ٢ث٢ظححث AGGTACCTTA غح٢عللظحث1تكه ؟؟KkkeGTK؟ 840
ÄKTGGKGKKG TGTCAMTTG حثكه٢غطظىهأث 900
TGACTTTTCG TGTGAACTCT ححأظ٢ظ�ذ٢ا٢ًذ٢ح? TACATATTCA GCTTTTCCCA GGGGAGTTCC 960
TGTCTCAGAG AGGAGTCTGG CTCGTGCTGG CTTTTATTAT 1020
CAAGTGCTTC TGCTGTGGCC TGATGTTGGA حىقإ�٣غه�ث؟ق؟اً ث�قاح٢ذ<3غ٢غ GTCCTGTTGA 1080
KKKGCkCKGK CAGTTCTATC ٢حح�1احثي؛٢ذ٢أث4ئا CTTTGTACAG ACTCTGCTTT 1140
GCKGTCTCCk TGTCTCCTGT TTTGCACATT CGTCACCTCT 1200
GGKkCGîÆOT GGCATTCACT CCKkCCIOTG CTCTAGCCCT CTTAATTCTA 0ظ٢ذىإحذ٦قاح٢غث 1260
AGACTTCTCA ٦٢ذات(ذذ٢؟٢ئاث ححذإ٢حذ٦٢ذ٢ثكظت CTATGCCATG غآقىج٢ثاذى^ث 1320
TCTTACTTAC AGTATGTGGC CTTTAAGTTT ٦آحا٢ذ٢غححغح� ٢ث٢؟حثك^ثيلآ٢ت�ث CCKGKGCTGG 1380
CTTCTATTAC ATAGGGCCTG GGCCTGTTTT GCCTGTGGTG ٢ثى�ظذ؟ث٢غذ؟�٢ذ 1440

�أحبهأح٢لح٢ث٢غهأذ ATGCTATGTC غ٢ظذ٢غح؟ذ٢ح٢ت٢ث٢ث ٢ث٢ث٢ثىأث٢حح؟ث؟اً 1500
ATTTCTGGM AAACACAGAG GTTTAGTATA ٦؟ينن؟حح٢ث٢غظلآ OTMGCKGKC 1560
ACACTCTGCT CATTTCTGTA ^آح٢ذ٢ث٢حغث٢ث�٢ AGTGTTCCTG ٢ح٢اغحلآ3ح٢ح٢ث٢غث 1620
GCAGCTTGCA AGTGCTGGAT TCTATTACGT GATGATGTCA AGTGCTTTTG 1680
TTGTGATGGT GGCTTGAGAT GTTGGGAACC TGGAGATGAC CCCTGGATAG KkCKCGCCKK 1740
ATGGTTTCCA AGGTGTGAGT TCTTGATACG ٢^تىنيأث؟؟ي�ذ٢ذ�٢ ذىلإح٢آ�اثىحأذ٢حآ٢ذ TTGATGAGAT 1800

TATCCTCATC TTCTTGAGCA GCTGTTGTCC غ٢ح٢؟�٢غعظث٢غث حح٢ثك^حاح٢غثي�ث 1860
�ذى�أحغثئج٢آق؟ذ GCATTTTGGC 1920

TGTCGTCATG CTGTGGTTAA AGCAGCCTTG 1980
٢ح٢آح٢ذ٢غقب�ق<آذ ٢غث٢ظذ٢ث٢آأأحث٢ث PßCGGCKGKY CCTGGCCACT GGTGAGAACT غ٢تيإث(ثيأث٢ث٢ث٦ 2040

CAATGATATT GTCTCAGTAC TTTTGAATGC TGAAGATGAG �إةظثآذئإ1ثىل٢لألأذ 2100
AAGACAGACT GMGAGATGG ٢آقآثىإح?^�٢غذ CTTATCACTG KkGk،٦CG؟٢٦K �يجي؟^�حظ٢ذ٢ث٢ث 2160
CCTCTTTCM حظحظت<�آذكظح ATGTCCTTCC TATCCTGGAT TkATCTTCTTG AGGCCAGTGT 2220

KAÄA7؛\ATTAC7 ظحتظ٢؟^��٢ثىإ� ACAGTkAMCA CKGKYkCCC؟ TACAAGCAAG 2280
AGAGCTTATT GACACCGTTT TAGTCAAGGG ٢ذ٢ث٢أيلآحغ�ث٢آث сичксте؟ 2340
TCTGKkGGKk ATTGACTCCA CGTTATATGA ٢آث٢ظظ^ذ1غىه KVMGKN3،٢٢k 2400
TATTCCMCA GAAGACGTTT CAGGCTTGTC CAGTTGCGGA 2460
AGAACGAACT AGAGGTTTCT ATTGTGTTCA TTCCGTGTGG 2520
TCATCTAGTA GTCTGCCAGG TTCTCTAAGG �ذا٢ذ٢غح<ححذ TCTGCAGGGG 2580
GACAATCTkAG GGGACTGTGC GCACATTTCT ح٢اًيأحح٢ئ؟ظذ٦0ل KAGKKÍGGTC TGAAAGTATT 2640
GTTGGACATC حذىختظذءلأ٦ح٢آذ٢ث AGAACAAAGA حلآيأ٢حغلآأحغظذ٦ GATTTCAGCT CTTCAGCAGG 2 7 00
ACATTCTACT CTCTTTCAAG 1؟يح�٢يىأآذكظ؟٢ت TTGCTTTATG 1ث٢ذ٢ذ٦أ45ث٢غث TTGTATATTT 276◦
AAGCTTAGTC TGTTGCAAGG GAAGGTCTAT GCTGTTGAGC TGTCTGTTCC 2820
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AGAGCAGGAG TTGGGATGCT TGCTGTATGT CCTTCAGGAC TTCTTGGATT TGGAATTTGT
GAAAGCTTTG GATTCAGGTG ATGTGGAGCT CAGAAATCCT GAAACCAGTG GCTCTGGTAC
TCAGTAGTTA GGGTACCCTG TGCTTCTTGG TGCTTTTCCT TTCTGGTXAAA TAAGGATTTT
TCTGCTACTG GTAAATATTT TCTGTTTGTG AGAAATATAT TAAAGTGTTT CTTTTTkAAGG
CGTGCATCAT TGTAGTGTGT GCAGGGATGT ATGCAGGCM MCACTGTGT ΑΤΑΤΑΑΤΆΑΑ
TTUATCTTTT TAAAAAGTGT ΑΑΑΑΑΑ,ΑΑΤΚΑ A

(2) INFORMATION FOR SEQ ID N0:14:

2880
2940
3000
3060
3120
3151

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 612 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:14:

Met Asp Lys Thr Val Ser Gin Arg Leu Gly Gin Gly Thr Leu His Gin 
15 10 15

Lys Leu Lys Arg Ile Met Glu Lys Ser Thr Ile Leu Ser Asn Trp Thr 
20 25 30

Lys Glu Ser Glu Glu Lys Met Lys Phe Asp Phe Ser Cys Glu Leu Tyr 
35 40 45

Arg Met Ser Thr Tyr Ser Ala Phe Pro Arg Gly Val Pro Val Ser Glu 
50 55 60

Arg Ser Leu Ala Arg Ala Gly Phe Tyr Tyr Thr Gly Val Asn Asp Lys
65 70 75 80
Val Lys Cys Phe Cys Cys Gly Leu Met Leu Asp Asn Trp Lys Gln Gly

85 90 95
Asp Ser Pro Val Glu Lys His Arg Gln Phe Tyr Pro Ser Cys Ser Phe

100 105 110
Val Gln Thr Leu Leu Ser Ala Ser Leu Gln Ser Pro Ser Lys Asn Met

115 120 125
Ser Pro Val Lys Ser Arg Phe Ala His Ser Ser Pro Leu Glu Arg Gly

130 135 140
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Ser Pro Leu Asn Ser Arg Ala Val
155 160

Pro Cys Ser Tyr Ala Met Ser Thr
170 175

Ser Met Trp Pro Leu Ser Phe Leu
185 190
Gly Phe Tyr Tyr lie Gly Pro Gly 

205
Gly Gly Lys Leu Ser Asn Trp Glu 

220
His Arg Arg His Phe Pro His Cys

235 240
Thr Gln Arg Phe Ser He Ser Asn 

250 255
Arg Leu Arg Thr Phe Leu Tyr Trp 
265 270
Glu Gln Leu Ala Ser Ala Gly Phe

285
Val Lys Cys Phe Cys Cys Asp Gly 

300
Asp Asp Pro Trp lie Glu His Ala

315 320
Leu Ile Arg Met Lys Gly Gln Glu 

330 335
Tyr Pro His Leu Leu Glu Gln Leu 
345 350
Glu Glu Asn Ala Asp Pro Thr Glu 

365
Glu Ser Ser Lys Asp Val Val Met 

380
Ala Leu Glu Met Gly Phe Ser Arg

395 400
Arg Gln Ile Leu Ala Thr Gly Glu 

410 415
Val Ser Val Leu Leu Asn Ala Glu
425 430

Gly Ile His Ser Asn Leu Cys Ser
145 150
Glu Asp Phe Ser Ser Arg Met Asp

165
Glu Glu Ala Arg Phe Leu Thr Tyr

180
Ser Pro Ala Glu Leu Ala Arg Ala

195 200
جللآأ٦ج لأك،لأآ حظ٠ة ٢ة�ح �١هد ةةاً ٢جلاث

210 215
Pro Lys Asp Asp Ala Met Ser Glu 
225 230
Pro Phe Leu Glu Asn Thr Ser Glu

245
Leu Ser Met Gln Thr His Ser Ala

260
Pro Pro Ser Val Pro Val Gln Pro

275 280
Tyr Tyr Val Asp Arg Asn Asp Asp 

290 295
Gly Leu Arg Cys Trp Glu Pro Gly 
305 310
Lys Trp Phe Pro Arg Cys Glu Phe 

325
Phe Val Asp Glu lie Gln Ala Arg

340
Leu Ser Thr Ser Asp Thr Pro Gly

355 360
Thr Val Val His Phe Gly Pro Gly 

370 375
Met Ser Thr Pro Val Val Lys Ala 
385 390
Ser Leu Val Arg Gln Thr Val Gln

405
Asn Tyr Arg Thr Val Asn Asp lie 

420
Asp Glu Arg Arg Glu Glu Glu Lys Glu Arg Gln Thr Glu Glu Met Ala
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435 440 445
Ser Gly Asp Leu Ser Leu Ile Arg Lys Asn Arg Met Ala Leu Phe Gln

450 455 46◦
Gln Leu ■Thr His Val Leu Pro Ile Leu Asp Asn Leu Leu Glu Ala Ser

5 465 47 0 475 480
Val lie Thr Lys Gln Glu His Asp Ile Ile Arg Gln Lys Thr Gln Ile

485 490 495
Pro Leu Gln Ala Arg Glu Leu Ile Asp Thr Val Leu Val Lys Gly Asn

500 505 510
10 Ala Ala Ala Asn Ile Phe Lys Asn Ser Leu Lys Glu Ile Asp Ser Thr

515 520 525
Leu Tyr Glu Asn Leu Phe Val Glu Lys Asn Met Lys Tyr Ile Pro Thr

530 535 540
Glu Asp Val Ser Gly Leu Ser Leu Glu Glu Gln Leu Arg Arg Leu Gln

15 545 550 555 560
Glu Glu Arg Thr Cys Lys Val Cys Met Asp Arg Glu Val Ser Ile Val

565 570 575
Phe lie Pro Cys Gly His Leu Val Val Cys Gln Glu Cys Ala Pro Ser

580 585 590
20 Leu Arg Lys Cys Pro Ile Cys Arg Gly Thr Ile Lys Gly Thr Val Arg

595 600 605
Thr Phe Leu Ser

610

(2) INFORMATION FOR SEQ ID N0:15:

25 ⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs 
⑻ TYPE: nucleic acid 
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: other

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:15:

AGTGCGGGTT TTTATTATGT G 21
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(2) INFORMATION FOR SEQ ID N0:16:

⑴ SEQUENCE CHARACTERISTICS :
(A) LENGTH: 25 base pairs
⑻ TYPE: nucleic acid

5 حا١ STRANDEDNESS： single
تآلم١ TOPOLOGY: linear"

(ii) MOLECULE TYPE: other

(xi) SEQUENCE DESCRIPTION: SEQ ID ・:16:

AGKYGkCekC TIGKKYKkK حغح٢ظح 25

10 (2) INFORMATION FOR SEQ ID ・：17:

15

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear

：ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17:

Met Glu Gin Lys Leu Ile Ser Glu Glu Asp Leu
1 5 1◦
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What is claimed is:

Claims

1. A method for enhancing apoptosis in a cell from a mammal with a proliferative 

disease，said method comprising administering to said cell a compound that inhibits the

5 biological activity of an IAP polypeptide or an NAIP polypeptide，said compound being 

administered to said cell in an amount sufficient to enhance apoptosis in said cell.

2. The method of claim 1，wherein said cell is proliferating in said proliferative 

disease.

3. The method of claim 1, wherein said biological activity is the level of expression 

10 of said polypeptide: wherein said biological activity is the level of expression of an mRNA

molecule encoding said polypeptide; or wherein said biological activity is an apoptosis- 

inhibiting activity.

4. The method of claim 3, wherein said level of expression is measured by assaying 

the amount of said polypeptide present in said cell.

15 5. The method of claim 1, wherein said polypeptide is selected from the group

consisting of ΗΙΑΡ-1, m-ΗΙΑΡ-1, HIAP-2, m-HIAP-2, XIAP，and m-XIAP.

6. The method of claim 1，wherein said polypeptide is NAIP.

7. The method of claim 1，wherein said polypeptide is XIAP.

8. The method of claim 1，wherein said polypeptide is ΗΙΑΡ-1.

20 9. The method of claim 1，wherein said polypeptide is ΗΙΑΡ-2.

10. The method of claim 1, wherein said compound is a negative regulator of an IAP 

or an NAIP-dependent anti-apoptotic pathway; wherein said compound is a fragment of said
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IAP polypeptide，said fragment comprising a ring zinc finger and having no more than two 

BIR domains; wherein said compound is a nucleic acid molecule encoding a ring zinc finger 

domain of said IAP polypeptide; wherein said compound is a compound that prevents 

cleavage of said IAP polypeptide or said NAIP polypeptide: wherein said compound is a

5 purified antibody or a fragment thereof that specifically binds to said IAP polypeptide or said 

NAIP polypeptide; wherein said compound is a ribozyme; or wherein said compound is an 

antisense nucleic acid molecule have a nucleic acid sequence that is complementary to the 

coding strand of a nucleic acid sequence encoding said IAP polypeptide or said NAIP 

polypeptide.

10 11. The method of claim 10, wherein said cleavage is decreased by at least 20% in

said cell.

12٠ The method of claim 10, wherein said antibody binds to a BIR domain of said 

IAP polypeptide or said NAIP polypeptide.

13. The method of claim 10, wherein said nucleic acid sequence encoding said IAP

15 polypeptide or said NAIP polypeptide has about 50% or greater identity with the nucleotide

sequenceofSEQIDNO3，SEQIDNO:5，SEQIDNO:7，SEQ ID NO: 9, SEQ ID N0:11， 

SEQ ID NO: 13, or the nucleic acid sequence of NAIP.

14. The method of claim 10, wherein said antisense nucleic acid molecule decreases 

the level of said nucleic acid sequence encoding said IAP polypeptide or said NAIP

20 polypeptide by at least 20%，said level being measured in the cytoplasm of said cell.

15. The method of claim 10, wherein said antisense nucleic acid molecule is encoded 

by a virus vector.

16. The method of claim 10, wherein said antisense nucleic acid molecule is encoded 

by a transgene.
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17. The method of claim 1, wherein said mammal is a human or a mouse.

18. The method of claim 1, wherein said proliferative disease is cancer.

19. The method or Claim 18, wherein said cancer is in a tissue selected from the 

group consisting of ovary，breast, pancreas, lymph node，skin，blood，lung, brain' kidney， 

liver，nasopharyngeal cavity，thyroid，central nervous system, prostate，colon，rectum, cervix， 

endometrium，and lung.

20. A method for detecting a proliferative disease or an increased likelihood of said 

proliferative disease in a mammal，said method comprising:

(a) contacting an IAP or a NAIP nucleic acid molecule that is greater than about 18 

nucleotides in length with a preparation of nucleic acid from a cell of said mammal，said cell 

proliferating in said disease, said cell from a tissue; and

(b) measuring the amount of nucleic acid from said cell of said mammal that 

hybridizes to said molecule，an increase in the amount from said cell of said mammal relative 

to a control indicating a an increased likelihood of said mammal having or developing a 

proliferative disease.

21. The method of claim 20, wherein said method further comprises the steps of:

(a) contacting said molecule with a preparation of nucleic acid from said control， 

wherein said control is a cell from said tissue of a second mammal，said second mammal 

lacking a proliferative disease; and

(b) measuring the amount of nucleic acid from said control an increase in the amount 

of said nucleic acid from said cell of said mammal that hybridizes to said molecule relative to 

said amount of said nucleic acid from said control indicating an increased likelihood of said 

mammal having or developing a proliferative disease.

22. The method of claim 20 or 21，said method further comprising the steps of: 

(a) providing a pair of oligonucleotides having sequence identity to or being

complementary to a region of said IAP or said NAIP nucleic acid molecule;
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(b) combining said pair of oligonucleotides with said nucleic acid under conditions 

suitable for polymerase chain reaction-mediated nucleic acid amplification; and

(c) isolating said amplified nucleic acid or fragment thereof.

23. The method of claim 22, wherein said amplification is carried out using a 

5 reverse-transcription polymerase chain reaction.

24. The method of claim 23, wherein said reverse-transcription polymerase chain 

reaction is RACE.

25. The method of claim 20, 21，or 22, wherein said method provides measuring said 

nucleic acid having a nucleotide sequence that has about 50% or greater identity with the

10 nucleotide sequence of SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 

ID NO: 11，SEQ ID NO: 13, or the nucleic acid sequence of NAIP‘

26. The method of claim 20, 21, or 22, wherein said method provides measuring said 

nucleic acid having a nucleotide sequence that has about 50% Or greater identity with the 

nucleotide sequence of SEQ ID NO: 3.

15 27. The method of claim 20, 21，or 22, wherein said method provides measuring said

nucleic acid having a nucleotide sequence that has about 50% or greater identity with the 

nucleotide sequence of SEQ ID NO: 5.

28. The method of claim 20, 21，or 22, wherein said method provides measuring said 

nucleic acid having a nucleotide sequence that has about 50% or greater identity with the

20 nucleotide sequence ofSEQ ID N0:7.

29. The method of claim 20, 21，or 22, wherein said method provides measuring said 

nucleic acid having a nucleotide sequence that has about 50% or greater identity with the 

nucleotide sequence of NAIP.
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30. A method for detecting a proliferative disease or an increased likelihood of 

developing said disease in a mammal, said method comprising measuring the level of 

biological activity of an ل A? polypeptide or a NAIP polypeptide in a sample of said mammal, 

an increase in said level of said IAP polypeptide or said NAIP polypeptide relative to a

5 sample from a control mammal being an indication that said mammal has said disease or 

increased likelihood of developing said disease.

31. The method of claim 30, wherein said sample comprises a cell that is 

proliferating in said disease from said mammal，said cell from a tissue.

32. The method of claim 31，wherein said sample from a control mammal is from 

10 said tissue, said sample consisting of healthy cells.

33. The method of claim 32, wherein said mammal and said control mammal are the

same.

34. The method of claim 30, wherein said biological activity is the level of

15 expression of said polypeptide; wherein said biological activity is the level of expression of 

an mRNA molecule encoding said polypeptide; or wherein said biological activity is an 

apoptosis inhibiting activity.

35. The method of claim 34, wherein said level of expression is measured by 

assaying the amount of said polypeptide present in said cell.

20 36. The method of claim 30, wherein said polypeptide is selected from the group

consisting of ΗΙΑΡ-1，rïïHIAP-1，ΗΙΑΡ-2, m-HIAP-2, XIAP，and m„XIAP.

37. The method of claim 30, wherein said polypeptide is NAIP.

38. The method of claim 30, wherein said polypeptide is XIAP.
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39. The method of claim 30, wherein said polypeptide is ΗΙΑΡ-1.

40. The method of claim 30, wherein said polypeptide is ΗΙΑΡ-2.

41. A method for identifying a compound enhances apoptosis in an affected cell that 

is proliferating in a proliferative disease, said method comprising exposing a cell that 

overexpresses an IAP polypeptide or a NAIP polypeptide to a candidate compound，a 

decrease the level of biological activity of said polypeptide indicating the presence of a 

compound that enhances apoptosis in said affected cell that is proliferating in said 

proliferative disease.

42. A method for identifying a compound that enhances apoptosis in an affected cell 

that is proliferating in a proliferative disease，said method comprising the steps of:

(a) providing a cell comprising a nucleic acid molecule encoding a IAP polypeptide 

or a nucleic acid molecule encoding a NAIP polypeptide, said nucleic acid molecule being 

expressed in said cell; and

(b) contacting said cell with a candidate compound and monitoring level of biological 

activity of said IAP polypeptide or said NAIP polypeptide in said cell，a decrease in the level 

of biological activity of said IAP polypeptide or said NAIP polypeptide in said cell in 

response to said candidate compound relative to a cell not contacted with said candidate 

compound indicating the presence of a compound that enhances apoptosis in said affected 

cell that is proliferating in said proliferative disease.

43. The method of claim 42, wherein said cell fürther expresses a p53 polypeptide 

associated with said proliferative disease.

44. The method of claim 41 or 42, wherein said biological activity is the level of 

expression of said polypeptide; wherein said biological activity is the level of expression of 

an mRNA molecule encoding said polypeptide; or wherein said biological activity is an 

apoptosis-inhioitmg activity·
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45. The method of claim 44, wherein said level of expression is measured by 

assaying the amount of said polypeptide present in said cell.

46. The method of claim 41 or 42, wherein said polypeptide is selected from the 

group consisting ofHIAP-l，m-HIAP-1，ΗΙΑΡ-2, m-HIAP-2, XIAP，and Ш-Х1АР.

5 47. The method of claim 41 or 42, wherein said polypeptide is NAIP.

48. The method of claim 41 or 42, wherein said polypeptide is XIAP.

49. The method of claim 41 or 42, wherein said polypeptide is ΗΙΑΡ-1.

50. The method of claim 41 or 42, wherein said polypeptide is ΗΙΑΡ-2.

51. A method for detemining the prognosis of a mammal diagnosed with a

10 proliferative disease，said method comprising the steps of:

(a) isolating a sample from a tissue from said mammal; and

(b) determining whether said sample has an increased an level of biological activity of 

an IAP polypeptide or an NAIP polypeptide relative to a control sample，an increase in said 

level in said sample being an indication that said mammal has a poor prognosis，

15 52. The method of claim 51，wherein said sample comprises a cells that is

proliferating in said proliferative disease and said control sample is from said tissue，said 

control sample consisting of healthy cells.

20

53. The method of claim 52, wherein said sample and said control sample are from 

said mammal.

54. The method of claim 51，wherein said sample further comprises a cell expressing 

a p53 polypeptide associated with said proliferative disease.
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55. The method of claim 51，wherein said biological activity is the level of 

expression of said polypeptide; wherein said biological activity is the level of expression of 

an mRNA molecule encoding said polypeptide; or wherein said biological activity is an 

apoptosis-inhibiting activity.

5 56. The method of claim 55, wherein said level of expression is measured by

assaying the amount of said polypeptide present in said cell.

57. The method of claim 51，wherein said polypeptide is selected from the group

10

consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAi-2, XIAP，and m-XIAP.

58. The method of claim 51, wherein said polypeptide IS NAIP.

59. The method of claim 51，wherein said polypeptide is XIAP.

60. The method of claim 51，wherein said polypeptide is ΗΙΑΡ-1·

61. The method of claim 51，wherein said polypeptide is ΗΙΑΡ-2.

62. The method of claim 51，wherein said level is assayed by measuring the amount

of IAP peptide of less than 64 kDa present in said sample.

15 63. A method for determining the prognosis of a mammal diagnosed with a

proliferative disease，said method comprising the steps of:

(a) isolating a sample from said mammal，said sample having a nuclear fraction; and

(b) measuring the amount of a polypeptide that is recognized by an antibody that 

specifically binds an IAP polypeptide or an antibody that specifically binds an NAIP

20 polypeptide in said nuclear fraction of said sample relative an amount from a control sample， 

an increase in said amount from said sample being an indication that said mammal has a poor 

prognosis.
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64. The method of claim 63, wherein said sample is from a tissue of said mammal， 

said sample comprising a cell that is proliferating in said proliferative disease，and said 

control sample is from said tissue，said control sample consisting of healthy cells.

65. The method of claim 64, wherein said sample and said control sample are from 

5 said mammal.

66. The method of claim 63, wherein said biological activity is the level of 

expression of said polypeptide; wherein said biological activity is the level of expression of 

an mRNA molecule encoding said polypeptide; or wherein said biological activity is an 

apoptosis-inhibiting activity.

10 67. The method of claim 66, wherein said level of expression is measured by

assaying the amount of said polypeptide present in said cell.

68. The method of claim 63, wherein said polypeptide is selected from the group 

consisting of ΗΙΑΡ-1，m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP，and m-XIAP.

69. The method of claim 63, wherein said polypeptide is NAIP.

15 70. The method of claim 63, wherein said polypeptide is XIAP.

71. The method of claim 63, wherein said polypeptide is ΗΙΑΡ-1.

72. The method of claim 63, wherein said polypeptide is ΗΙΑΡ-2.

73. The method of claim 63, wherein said amount is measured by immunological 

methods.

20 74. A method for treating a mammal diagnosed as having a proliferative disease，said

method comprising the steps of:
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(a) measuring the amount of an IAP or NAIP polypeptide in a first sample from a 

iissue from said mammal，said first sample comprising a cell that is proliferating in said 

proliferative disease;

(b) measuring the amount of said polypeptide in a second sample from said tissue，

5 said second sample consisting of healthy cells;

(c) detecting an increase in the amount of said polypeptide ٦π said first sample to the 

amount of said polypeptide in said second sample; and

(d) treating said mammal with a compound that decreases the biological activity of 

said polypeptide.

10 75. The method of claim 74, wherein said first sample and said second sample are

from said mammal.

76. The method of claim 74, wherein said biological activity is the level of 

expression of said polypeptide; wherein said biological activity is the level of expression of 

an mRNA molecule encoding said polypeptide; or wherein said biological activity is an

15 apoptosis-inhibiting activity.

77. The method of claim 76，wherein said level of expression is measured by 

assaying the amount of said polypeptide present in said cell.

78. The method of claim 74, wherein said polypeptide is selected from the group 

consisting of HIAP-1，m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP, and m-XIAP.

20 79. The method of claim 74, wherein said polypeptide is NAIP.

80. The method of claim 74, wherein said polypeptide is XIAP.

81. The method of claim 74, wherein said polypeptide is ΗΙΑΡ-1.

82. The method of claim 74, wherein said polypeptide is ΗΙΑΡ-2·
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83. Use of a compound that decreases the biological activity an IAP polypeptide or a 

NAIP polypeptide for the manufacture of a medicament for the enhancement of apoptosis.

84. The use of claim 83, wherein said biological activity is the level of expression of 

said polypeptide; wherein said biological activity is the level of expression of an mRNA

5 molecule encoding said polypeptide; or wherein said biological activity is an apoptosis- 

-inhibiting activity.

85. The use of claim 84, wherein said level of expression is measured by assaying the 

amount of said polypeptide present in said cell.

86. The use of claim 83, wherein said polypeptide is selected from the group 

10 consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP，and ΙΏ-ΧΙΑΡ.

87. The use of claim 83:

88. The use of claim 83.

89. The use of claim 83

90. The use of claim 83

wherein said polypeptide is NAIP·

wherein said polypeptide is XIAP·

wherein said polypeptide is ΗΙΑΡ-1.

wherein said polypeptide is ΗΙΑΡ-2.

15 91. A kit for diagnosing a mammal for the presence of a proliferative disease or an

increased likelihood of developing a proliferative disease，said kit compromising an 

oligonucleotide that hybridizes to a nucleic acid sequence that encodes an IAP polypeptide or 

a NAIP polypeptide.

92. The kit of claim 91，wherein said polypeptide is selected from the group

20 consisting of HIAJP-l，m-HIAP-1, ΗΙΑΡ-2, m-HIAP¿, XIAP, and m-XIAP.

93. The kit of claim 91, wherein said polypeptide is NAIP.
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94. The kit of claim 91，wherein said polypeptide is XIAP.

95. The kit of claim 91，wherein said polypeptide is ΗΙΑΡ-1.

96. The kit of claim 91, wherein said polypeptide is ΗΙΑΡ-2.

97. A transgenic mammal, said mammal having an elevated level of biological 

5 activity of an IAP polypeptide or a NAIP polypeptide.

98. The transgenic mammal of claim 97, wherein said biological activity is the level 

of expression of said polypeptide; wherein said biological activity is the level of expression 

of an mRNA molecule encoding said polypeptide; or wherein said biological activity is an 

apoptosis-inhibiting activity.

10 99. The transgenic mammal of claim 98, wherein said level of expression is

measured by assaying the amount of said polypeptide present in said cell.

100. The transgenic mammal of claim 97, wherein said polypeptide is selected from 

the group consisting of ΗΙΑΡ-1, m-HIAP-1, ΗΙΑΡ-2, m-HIAP-2, XIAP，and m-XIAP.

101. The transgenic mamma】 of claim 97, wherein said polypeptide is NAIP.

15 102. The transgenic mammal of claim 97, wherein said polypeptide is XIAP.

103. The transgenic mammal of claim 97, wherein said polypeptide is ΗΙΑΡ-1.

104. The transgenic mammal of claim 97, wherein said polypeptide is ΗΙΑΡ-2.
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SEQ. ID 3—1
SEQ. ID 4—1

GAA^GTGGAC^TCCTATTTTC^AG_ATGACTTTT^
MTFNSFEGS 9

61
10

AÍCTTGTGICTGCAGACATC1AAGGHITTGTAG1AGTT1TAGA12O 
KTCVPADINKEEEFVEEFNR 29

121
30

TTAAAAACTTTTGCTlTTTCdTGGTAGTCCTGTTTCAGCATCIACTGGCACGA18O 
LKTFANFP SG SPVSASTLAR 49

181
50

GCAGGGTTTCTTTA1TGGTG1GAGA1CGTGCGGTGCTTTAGTTGTCATGCAGCT24O 
AGFLYTGEGDTVRCFSCHAA 69

241
70

GTAGA1ATGGC1ATGGAGACTCAGCAGTTGGIACACAGG1GTATCCCC1T3OO
V D R w Q Y G'D SAVGRHRKVSPN 89

301
نآلأ

TGCAGATTTATC^GGCTTTTATCTTGAAMTAGTGCCACGCAGTCTAC■  ̂
CRFINGFYLENSATQSTNSG 109

361
110

ATCCAGlGGTCAGTAClGTTGAiClCTGGGAAGCAGAGATCATTTTGCCTTA42O 
IQNGQYKVENYLGSRDH FAL 129

421
130

GACAGGCCATCTGAGACACATGCAGACTATCTTTTGAGÍTGGGCAGGTTGTAGATATA48O 
DRPSETHADYLLRTGQVVDI 149

481
150

TCAGACACCATATACCCGAGG^CCTGCCATGTATaGTG^_CTAGATT■^^“^ 
SDTIYPRNPAMYSEEARLKS 169

541
170

TTTCAG^TGGCCAGACTATGCTCACCT^CCC_AGAGTTAGC_TGCTGGACTC_ 
FQNWPDYAHLTPRELASAGL 189

601
190

TACTACACAGGTATTGGTGACC_TGCAGTGCTTTTGTTGTGGTGGA^CTGA^^ 
YYTGIGDQVQCFCCGGKLKN 209

661
210

TGGG^CTTGTGATCGTGCCTGGTCAG^ACAGGCGACACTTTCCT^TG^  ̂
WEPCDRAWSEH RRHFPNCFF 229

721
230

GTTTTGGGCCGG1CT11TCG1TG1CTGATGCTGTGAGTTCTGATAGGAAT78O 
VLGRNLNIRSESDAVSSDRN 249

781
250

TTCCC_TTC^_TCTTCC_^TCCATCCATGGCAGATTATG_C^  ̂
FPNSTNLPRNPSMADYEARI 269

841
27◦

TTTACTTTTGGGACATGGATATACTCAGTTAAdGAGCAGCTTGClAGCTGGATTT9OO 
FTFGTWIYSVNKEQLARAGF 289

901
290

I ء
TATGCTTT٠TG^GTGAT^GT^GTGCTTTCACTGTC^
YALGEGDKVKCFHCGGGLTD 309

961
310

23
TGGICCCAGTGlACCCTTGGGHATGCTlTGGTATCCAG^TGClllO2O 
WKPSEDPWEQHAKWYPGCKY 329

1021 CTGTTAGAACAGAAGGGACAAGAATATATICAATATTCATTTAACTCATTCACTTGAG 1080 
33OLLEQKGQE YIN NIHLTHSLE 349

Fig. 1
SUBSTITUTE SHEET (RULE 26》
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ιρ٠٠ اثم٠٠٠4ك ٠٠٠٠٠٠η١٠π٠٠٠٠٩^Λ٠٠ήτ٩٠٩٩/٠٠ ٠φ·ιι ΓΦم ٠ Я1П٠٩٩ مم٠٦ ^٠ Λ٠Μ>٠|٠١ئحمد١٠٠٠٠٠٠٠ ي٨٠٠٠٠٠١س٦ى١د١ي ادفي _٠٩ى、- ٠دا غ ،٦٠٠،١٠١٠٠٠٠٦٠٠ ・・・ ٠٠ ・ А، ٠ _١ل ٠٠لمآ

χ٠ο٠
Χο٠٠٠

ت63ت
174، ：：：ÄA٦TXAAACCA,：A^C٠：7،AG；AT،٦AG；kAGCÄTCA：AC：AT；^C：GÄACACAA٠rG٠：GT

ا30ت �ة：ةح：جح：ححاًح：0مآات：：حآحح：ح：حجت3：3٠٣ةح٠：ةعة٩：حتاًحةت：ح：00ية：،：7：٠：ع：
٠rrCTGT；：A：AAATGTGG^GA：TAGAG：Ä：136: TC：：：CÄGÄTÄGGCTT٠ÄAC：AÄA：GGAG 

ATCTCCC^ATCACATAATTTGTr^TG^TGAAAAAGG^TAAAnGTrcCATGCGGTG 132ث 
TCτ�：٣Γتح٠ةC：GT：يةGGاذ：Γًا?GًاGÄGGπGG：G٠ΠGًحباΓΓGTrΓآةGحΛG：ةAΛG138ةذ: G 

AAÄG：GA٠r：GC：A：：：：G：٠：٠٠：٠：：TT：ÄAAG٠rTATÄAACÄCGTAC：GTGCGAA：A 204ت 
 AAAGCSTAirrr^TGATAGAATACrATCGAGCCÄACATGTAC^GACATGGAAAGArGT ：。:2：،؛

3c٦agtggc；；：^acâc:a:gta:ag:c:gagc:agat؛٢٦aâga:a:gttaag:gt^aaat 2تجغ
٩/٠٠٠л م٩ ٦ 려م٩ ٩ م٣٠ ٠٦١ ام ٠^٠مم^٩ ٩ ٠ م٠٠ ٠٠ η٩٠ι ٩ ٩٩ ^م٩ مج٠٩ ممم٩ή٩٠٩  ٠،4٠é لأثم٦٧ خ ض٦ <٠ W له٨له W خ . · ٠ د ،Ш له Л ٠ تيل ددا аС?٠٠л٦١,|АМ.Г٦Л١.Ί ТГ٠ _· في دج ردع٩س١ر١١د η ¡ Л ٠ لج٦،اج١； لآ^^كا١١٠٠ ى

•，٠١٠١ آ(٠٠ا*٩٠٩٠٠ ماممجا٠نم٠٠٢ا٠ا*ا*٩م٠٩٠م٠نممم^٠ك٠٠م٩،٠جج٠٠ععمع٠٠ا٠٠٠مم٠٠٠م٠ع٩ثمجمعمع.٠ثم٠م٠نم٠٠نم?ك،٠^ع٠ج٠٣٠٠ا٠٠٠١  كح٠ذ ع ٠عغ٦>ض�*ص ص له تادع د في ٠； ن ٦٠ في خ 4٠دلىى١ل<خف١ل١د٦لص١دلد١حدد ٠١د١د١ى١د١ىىيممد١د١م١٠٠ذ٠、· دة٩ا3صلمخ٢١تي١ى١ني دخ٠ دلج
m ع ٠٠٠٩ ٦ م ٩٠٩ t <ا٠ М ■ ٩ ج٠٠٠٠٠نم٠ ЩИГЯتم»ا'ا |■٩ innwimciRwiK ٠|>٩，·，٠ع٠٠٠٠٠ا，^٠4，م٠١<*<п*таи/■■م٠مم٠ا،م٠ا٠'ا٠ا٠تجاا |٩* тم ا١ م ٩ ٠٠ عد،٠ح ، ر٩ىج١د١د١،د ي ٠ â في ٠١لأح،٠٠ في في ١٠ ،ده ح ، ٠ ح لم ن ١ف ف،٠|١فيلني4٠٠٠.الحلم ممى٧لم٠٠٠٠٠ ٠٨٠دلمغد ذدئ
m ٠٠ م٠٠اя ٦ ٦ .m٠Rثم٠ااا م ٩ ^٠ «i١٠RH٠inr ١٠٠_・٠٠ م١ ١ ٩ -»٠٠٢٠٠٠卿٠ ٩م٠م٠م١ ٠٠٠٠٠٠٠ч٩/1Гт"ч٩ عم٠٠'١ Л ١ م» د ،٠ U ح ١لهد٨٠ م٨»ا٠ · غ م دج ٠نج٧ع ه ١٠داه4٩عج ه . — . ٠ير�٢ظم١٧ لأكظ٠ — . ٠ ،نيلا * ١،لي١٠ . تي�د�لطاد،*； في ىه·、ي、س١ —

 246ت 0：حةةتةتح3ح：3ححاًحا�ذعحح：ة：بحتح٠ححح：：حة٠："：：�：：：�حح：عحةةحح٠ححة
252： 0٠٠٧ح3：آحلةح：：٠：٠ي：ت?٠ع^ححاً：ت：3ح٦حاًع：حةذات：3ب؟ة：ة：�ح：：ح：حح：

٠GG٠rAGAi：：：4：3：：：A：C：G；G：?：：٠ÄAAAA：A：r?：C：GAG：GG^G٠：٠：TG：GGA 253ت
 ،٠٦ح '丄▲ا٠غد٠،ب٦٠٠١ني١١د٠،،٠ ن ٠٠٠اةيه : ٠ في،،^٦،٦/m：١ijnnh٠٨٠دفيلرمعص٠ى ٠٧٠ ف٩دىب٠ا ٠٠١٠١■ *١نم ■٩ ٠٠٠٠۴٠١٠٠٠٠٦ ?٦٩ س٩٦ م٠٠٠ع "٠ع^٠ءم٠م٠ ^»4^اام»ا<اا٩ ١٠٩ σ<»٠٠١ ٦ ٩٢٠٠٩ σ٠٩ ١١١ ع٠٩٠ما٠٠كع٠٠جمج م٩ م١ م ٠٣٠٠٢١ م�٢
|14Ι»٠٠٠٠٠٠١٠٠٠٠٠٠٠'"٠"٩ ٩ م ٠٠٠٠٠٠١ ·<٠»٠١ r ٦ ΙΗ·Ι١/■■■■ R٠٠٠٩.٠iiiniإ'نم1 "٠٩ ٩ م"，，·《 اااا٠اا٠ ا٩ ^|»٠٠>٠٠٠٠-?٠ , ٠ л٠т۴ ٠٠٠ •٠٠٠٠·，》٦ ή٠٠Λ٩ ¿ ددا، د��، ٠،ه،٠٠مم١ى ،د٧لأ١د١صد١م ٠ اف٠ م' ٦٠٠ ،آخ٦،٦ف ١٠٠ د"_١ر*_١ى> · · في حم٧١١ني ; W ٠ ς ت ٧ ه نيلالحملمم ٠ أضلا ه٠لج

мяч ١٠٠م٠٠٩٠ مم٠٩ع ٩٩٩>IRPR٠٠··٠٠٣■ ^٠٠٦٠٠ ٩م٠م٩ م ٠٠٠٠ ۶٠١٨٠٠٠٠٠١ ٠ ٩ م١ مع^م^٠٠م٠ م |٩|Ιالمد٠،١،٧١أ،١،ني٦٠'٠٠٠.له١غد٠خد١>٠٠مهني\لممظ'٠٠٠٠لآلأكم،م،٠٠'٦٠ا٠صخ٠١،_٦']ا٠٠٠،١٠لجى'٨|،ا�ى١،٩حم٦ص١دنيل ٩٠«م ٠ نح1|1|٩ ٦ ج ٩م١ ٠٠ .،〇٠
■-Шчщщ»«' ٩ م ٠٠٠٠٠٧۴٠٢٠٩ م٩ ч^ячич»«"■ ñ» ٠٠٠٠٠，«»٠٠ثم٠مع٠ م，, م，*■ nt ■<ii4»»c»m٩ ١ -م，ا ٩٠ م ج١٠مع٠٠ا٠٠ا٠٠٠تم ٠٠٠٠٩ م٦ »··!٩ήήبى ٠-’.丄٠٠ئ،، له٠ليدني(س١٠٠ ٠ ・ «٠١٠٦٠٧ ظ .هحلمذللافيЛ3ذك داد۵خ١د٠،-٩اد٠د٠ د داغ٠نيلام،دلآه4٠في ٠١دلآدهني٠،

١ ٠١٠٩ 一 ٠٠٠，· ٠٠٠م٩ م^عيمع٠٩�٠ مم٠ع٠ع٦ ٠ ٩ ■ 4ا٠ماا<اا٩ ·，·，，»·»*·・· |.а٠М|ИЧ1|||||<я <>ممم ΊΙΙΙΜ г٠л٩ م«م ١ ▼»«»٠١、نما٩٩ سم٠م«<44 , م٠ ٠ Λ له لي' ٠ έληυΛ ٠ .املحتλθ٧Α٠ فيمالمرلأخ :٠ ٠ ٠صعةامامم في في ذ�كافي نيح ه عإحمدت3 ٠٠٠، اده 4د\> ٠ ٠ W ٠٠٠ خ٨في دمغ، 
٩فه٠ ٩٠٠٩ تم٠م٠. م٩ ٦ ٦ ٩ ^م^٠ع١٩ تم^م٠٠٢^^ا٠٠>ثمما٠٠٠٠تم٠ا٠٠١ ك٠م٠٠١，*١ ا٠٠٠٠اا١٠م1٠|٩ا||اجس٠|٠1٠ع٠٠بع*٠نم٠ م٠« ٠ م •٠٠١ ١ σ«١٠م٩٠آ٠>٠ ، و ٦ ن د ٠ر١٧١رخمني،عرد٩لء ٠ص٠٠حم١خ٠ني ف لأ٠٠ح٠، ; في 4ا ٠عد٠ W ٠ ،١دكا ٠ في ٠١د ح ٠ ح ح； à ٠ دلى ن ٠ ،٦4ر ٠ مم٧ل ٠ز١ئ ٠ لمم

٩نم١٨ا /ИЯЧ1Ч م ٩ ااام٠1هم^٠1ا1م ٩ ，٩ ٠١٠۴١١ ١٩ ١ !■■٠■ R٠٠٠٠ م٠٠ا أ*م٠ انم ١ ٠ نم٩ أبم٠م٠ ■Ι·Ι٠η٦ ٦٩，تم٠٠ 11 ■م تم م ٦ ٦ ١ ^|·|١ اأنم٠ ١ ٩ ذحا�د ى ،حمى'مله٠>لأه٠٠ ٠ >٠٠د<1٦ةسفد،كمص٠ي لأحق٠ض٠ طمحاخضل ٠ WW ٠ H-VIÓA، ٠ل ٠ ٠٠ ٠ ي١،د١لآع٦٠ كهد.١ص٦حم١
fl ٦٠٠٠ ٠я ٠٩'я٩ ٠, ٠ ٩ ٦ م ٩ |٩^*٠٠ я ٠٠٠4٩٠٠٠٠ ^ج٠٠٠٠'ا٠ я ι٠·ι٠·ιι٦ ٨ نم ٠٠ ٠^٠ عع^٠م ثم٠ م ٩ ٩/٠٠٦ ٦ ٦ ٩ م٩ ٩ م٦ ١٠٠٠٠١ م٠ا4٠ا٠م ■٠  د٧لأ٠ ا،احم٠،1٠٠دت١د١ر١ا،ا#ئةةغاهيماماحمدعذ٠٨١د ٠ش١ت٠٠٠٠٧٧د.ا٨في ٠٠٠ح ٠.٦دعسىمخاخم١.- ٠ ٠١غ٠٩٠٩ملج٦مم٩ى

ACA'r：A：3C：：：^：AGAACGTC：AGGG٠；٧٧\٦rA：AA：^G：AGGG：A：AAACTAGAAGT 3تتث 
AC：AC٦GAGGAA：٠：；TAC^GATT：^CAACAAACCCA：T3：AGAGGTGAG：AAGGC 3ت3ت

5ح١م-'هدبخح3
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3061 AATATTGGCHAGAAGAATAGTTGTTTlTATTTTTTAAAiCACTTGAAlG 3120 
3121 ^CAOTAGGGTAT^CTAG^TTTAA^TGCCTCATAG^ 3180
318lTAC^ATTCTCAC^^CCCATTGTAGAGGTGAG^^  ̂ 3240
3241 AGTTTGAGAGTA^CTGTAAA^TTATATTTTTGTTC^ 3300
33OlTTGTTATGTTCTCCT^TTCTGTTGATTACTACTTT^TGM^
3361GC^TTTATTTTATTTATTT^TTTCTTTTTGAGATGGAGTCTTOT
3421CTGGAGTGCAGTGGAGTGATCTCTGCTCACTGC^CTCCGCCTTCTGGOT^
3481TCTCGTGCCTCAGCTTCCTGAGTAGCTGG^TACAGGCAGGTGCC^ 3540
3541 ATTTTTTTTTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGG■ 
36OlTCCTGACCTC^AGATCCACTCGCCTTGCCCTCCC^GTGCTGGGATTA^^
3661 GCCACCACGCCCGGCTA^CATTGC^TTT^TGAGAGTTTT  ̂ 3720
3721 ACTGCCCTGTTTCTGTTTTAGTATGT^TCCTCAGTTCTTCACCT^
3781 ACT1TTTGGHAGTCAT1CTTGITTGGTCTGTATAGTCTAGACTTT1T 384O 
3841 TTlGTTTTCTACIGGGAGAAAAGTGTTAiTTTTTAiTATGTTTTCCAGGACA 3900 
39OlCTTCACTTCC^TCAGGTAGGTAGTTC^CTAGTTGTTAGCC^G^^
3961 HTTlCAlGGCTTTTCCTGTTCTGGGAGCCGCACIATTAiTTCTTCTA 4020 
4O21^CTTGTATGTTTAGAGTT^C^ACTTTTTTTCTTCCTCTCCATGAGTTOT^
4081 TT^GCAC^GCTGATGTGGCT^^TTTATTTT^ T̂^  ̂ 4140
4141 TGCTTCAGGTTCTTAiTCACTCAGCACTCClTTCTlCITTTTTGGAGACTTA 4200 
4201 ACAGCATTTGTCTGTGTTTGUAAiGCACCGGATCTTTTCCATCTAATTCCGCA  4260 
4261 A^TTGATCATTTGC^GTCA^CTATAGCCATATCC^  ̂ 4320
4321GAGTTCTCAGTGTCTACATGTAGACTMTCCTTTTCTGTAT^GTTC■^
4381 C^TCACCACTTATTTTACATTTTAGTCATGC■
444lACTTATCTTTATTTGT^^TTAGTCTGCTGA^^
4501 ^TGGTTTTAGCATTTAC^CT^TTCCAGTT^T^T^ 4560
4561TTTCCTGCTACATTTGGTTTTTTCCCCTGTCCCTTTGATTACGGGCT^
4621 ^GGGTGTAGTG^GTATAT^GTGATTTGGCCCTGTGTATTATG^TTTTGTTAT 
4681 TTTTGTTGTTATATTATTTACATTTCAGTAGTTGTTTTTTGTGTTTCCM^̂
4741 AA^TTGTATTTTG^TATG^GGAGACTACCGCCCCAGCATTAGTTTCACATGATA
48OlTACCCTTT^CCCG^CATTGTTTTATTTCCTGATT^^
4861GGGGCTAGTATATCAGTAGGATATACTATGGGATGTATATATATCATTC^
4921 ATGAAATAiTGGGGCTGGGCTCAGTGGCTCACGCCTGTICCCAGCACTTTGGGAGG 4980 
4981 CTGAGGCAGGTGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCICACGGTGIC 5040 
5O41CCCGTCTCTACT^_CAGA^TTAGCCGGGCGTGGTGGCGGG^^
5101 GCITCGGGAGGCTGAGGCAGGAGIGGTGTGICCGGGAGGCAGAGCTTGCAGTGA 5160 
5161GCCGAGATCTCGCCACTGCACTCCAGCCTCGGC^AGAGC^ACTCTOT  ̂ 5220
5221 ÜHG 5232

F ig. 1 (cont.)

SUBSTITUTE SHEET (RULE 26)
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SEQ. ID 5—1 TTGCTCTGTCACCCAGTTTGGAGTGCAGTTATGCAGTCTCACACTGCAAGCTCTGCCTCA 60 

61 TGGGCTdTGlCTCCTGCCTCAGCCTCTClTAGCTGGGACCACAGGCAGGTGCC 120
121 ACCATGTCTGGClTTTTTGAGTTTCTTTGTAGAGATGGTGTTTTGCdTCACCCAG18O 
181 TTTGAGGCTGGTCTC^CACCTGGGCTC^C^CC^^ 240
241GCTGGGATTACAGGAGTGAGCCATGGCATGAGGCCTTGTGGGGTGTCTCTTTT1TGAA3OO 
301 AGCATACTCTGTTTACGTATTTGATATG^G^ATCCTT^  ̂ 360
361 ATTATCCTATTTTTCTCA^CATATGTCCTTTTTCTCTACTTTTC^
421 TGATGGACACATGTGTTACATTGATTTCACTTTCTCAT^TCTGCTG  ̂ 480
481 TAGTGCCAGTTCAATGACITAGCIAGTCTGTTATTGCTAGACTGTTACTGTTAGTG 540 
541 GAGACTACCAG^AGTCAGTCCCAGTGTCAGGG^C^ ^00
6Ol^GGGCACAGCTGCTGCTCAGCTTTAGCTGATTGCTGCCCTGCAG^̂
661 TGTTGCTAGATCTTTTGATGTTTC^AG^CTTGG^^ 720
721 TCTTACATTT^CATGTTGGC^T^GGT^ATTTAA■^ 780
781 ■^GGATTTGG^CTGGATT^TTC^TGAGGCM^ 840
841 GGTACIGTGITTTCTGGTTTCTTTAATTGCACTGITTAGGTAAGATGTTAGCTT 900 
901 TGGGGAAGCTAAGTGCAGAGIGCAGAAACTATTATTTTTGTAAGTTTTCTCTAAGTAT 960 
961 ■T^TTTCA^TAA^TAA^CTTAGT^G^TAT^^ 1020

1021 GCCICAITATGTCTTCCAGTTTGICCTCTGGGTTTTATTTTATTTTATTTTATT 1080 
1O81TTTGAGACAGAGTCTTGCTGTGTCACCCAGGCTGGAGTGTAGTGGCACTATTTCGGCCCA 1140 
1141CTGC^CTCCACCTCCCAGGCTC^TGATTCTCCTGCCTCAGCCTCCGGAGTA^  ̂
12OlGATTACAGGCGCGTACCACCACACCCAGCT^TTTTGTATTTTTAG^
126lTCACCATTTTGGCCAGGCTGGTTTTG^TCCTGACCTC^TGATCCAOT
1321 CTCCCAITGCTGGGATTACAGGCGTGAGCCACTGCACCAGGCAGAGGCCTCTGTTTTT 1380
1381TATCTCTTTTTGGCCTCTACAGTGCCTAGT^G^^
1441^TACTAGTACTCTATTTTGGAGA^TGATTTTTT
1501 TGAGTCGTTTGAGTTTTAiCTGTCTTTTTGTTTGTTTTTGIAGGTTllGGAG 1560 
1561 GA^CGACTTCTTCTAGATTTTTTTTTCAGTTTCTTCTA^ 1620
1621 TGGAGACCTAAAATCCTTIGGGACTTAGTCITCTCGGGAGGTAGTTTTGTGCATGG 1680 
1681 GT^C^TT^TATT^TGGTGTTTTACTATCC^G^OT 1740
1741 TGATCGAGTTATAIGGTICCAITGAGTTTGATTTTGITTGATTTGTGGAAAT 1800 
1801 IGGAiGTGATTCTAGCTGGGGCATATTGTTIGCATTTTTTTCAGAGTTGGCCAG 1860 
1861GCAGTCTCCTACTGGCACATTCTCCCATTATGTAG^AG^TAGTACCT^
1921 IGATTTTAAAATGAGTGACAGTTATTTGGAACIGAGCTAATICAATCCACTGCA 1980 
1981 AATTIGICATGCAGATGlGTTTTGACACATTAiTACTTCTACAGTGAClG 2040 
2041 AA^TC^^^GCTTTTTGATATGTGC^^T^^ 2100
2101 ATGTGATGATTGGTC^^TTATCCAGTTATTTA■^
2161 CCIAGTTTGTTTAAATGGGCTGTTACCGCTGAGIGATGAGGATGAGIGATGGTT 222。 
2221 G^GTTACATTTTAGG^TG^^CTTAGA^TT^M 2280
2281 AC^G^ATTTTTAT^^GTGTA^TTTTTGGCCAG^^ 234◦
2341 TAGATAC^TACTTACCTTTGAGGG^T^TGTTGGT^GAGATGTG^^
2401 CTGCCACCTGGlClGCATTGlTCTGCAGTTGAiGCCClGTCTGTGAGATC 2460 
2461 CAGGlCCATGCTTGClCCACTGGTAAiliiiAiAAiGCCACAG 2520 
2521 TGACTTGCTTMTGGTCATTGCTAGTATTATCGACTCAGAACCCTTTACTAATGGCTAG  2580 
2581 T^TCAT^TGAG^TTCTG^TTTGAC^GTCTCTGCTGTO^ 2640
2641 TATTATTTTTTTTGTCATGAT^TTCTGGTTC^GTATGCTATCCATG■^
2701 ICCAiCTlTTGATGClTTGATTATCCATCTTAGCClAGATGGCATCTGGT 2760 
2761 ITTTTGACTGTTTTAAAiTITCCACICAGAGTAGATTTGATGTTGGCTTCAG 2820 
2821 ^CATTTAGAA^CA^GTTCAA^TGTTTTCAGGA^^ 2880
2881 TACAATGTTAGTTCTTTGAGGGGGACARAiTTTAiTCTTTGlGGTCTTATTTTA 2940 
2941 CAGCCATÂTCT^TTATCTT^A^TTTTT^^œ^ 3000
3001 ATTCTGTTTTTCCA^GT^CTG^ATAGC^G■ 3060
3O61TTTGGGCAGAGTCTCTTTTTCCAGCACCTGTTGTCTACCAT^TAC^
3121 ATGTTCTAGCC^TATACTATTAG^^R^CTT^ 3180

F¡g٠2
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3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201

SEQ. ID 6-1

5,42
ATGlCTGAGTCCAiGACClTGAAClCACATTAATCTCTGATTATTlTTTA
AATAGAATATTITTGTGIGATCTIAGTATCATTATACTIGCAATCATATTCC
TGATGATCTATGGG^T^TATTATTT^T^ATTG^
TTAGCCAGTCCTGTTACTAGT^TCTCTTTATTTGGAGAG^TTTTAGATTGm^
TCTCCTTATTAG^GATTGTAG^GA^^TGACT^TG^^
ATATCATATTTCACTGlTCAiTGTCTTCAGTTGTITCTTACCATITTTACGT
ACCTCT^^T^AGTGCTTCT^TA^TATGATGTC^^
CTTGATAACAGAAGTTTTAAAATAGCCATCTTAGICAGTGAAATATGGTIGTATTA
TTTTCCTCCTTTGAGTNAGGTCTTGTGCTTTTTNTTCCTGGCCACT^TNTCAC^^
CC^^C^NT^CCTATTCTG^ATTTTTGCTGTGAMCACTTGNCAGCAGAGC
TTTCCCNCCATG^G^CTTCATGAGTCACACATTACATCTTTGGGTTGATTC
CACTG^CATTTCTAGTAGCCTGG^AGTTGACCTACCTGTGGAGATG^^
^GGCATCCTGATGGCTT^ACACATCACTCTTCTGTGN^^
CAGCTTACTCTGTAGCATCATGTTTACATTGTATGTAT^GATTATACN^GTGC^
TGTGTATTTCTTCCTTA^TGTATCAGTATAGGATTTAG^
ITGCATAGlTAiATAATAAAiTTTTTCATTTTGGCTTTTCAGCCTAGTATTA
ICTGATAiGClGCCATGCACAiCTACCTCCCTAGAGlGGCTAGTCCCTTT
TCTTCCCCATTCATTTCATTATGAACATAGTAGA^CAGCATATTCTTAT^

MNIVENS IFLSNLM

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
14

TGAA^CGCC^ACGTTTG^TG^TACGACTTGTCATGTG^ 4320 ؛426
15 KSANTFELKYDLSCELYRMS34

4321 CTACGTATTCCACTTTTCCTGCTGGGGTTCCTGTCTCAG^GGAGTC^
35 TYSTFPAGVPV SERSLARAG54

4381 GTTTCTATTACACTGGTGTGAATGACIGTCITGCTTCTGTTGTGGCCTGATGCTGG 4440 
55 FYYTGVNDKVKCFCCGLMLD74

 ATAACTGGAAAAGAGGAGACAGTCCTACTGAiGCATAAAAAGTTGlCCTAGCTGCA 4500 ؛444
75 NWKRGDSPTEKHKKLYPSCR94

45O؛GATTCGTTCAGAGTCT^TTCCGTT^^TTGG_
95 FVQSLNSVNNLEATSQPTF P114

^^CTTCTTCAGT^ACATTCCACACACTCATTACTTCCGGGTACAGA^C؛456
115 SSVTHSTHSLLPGTENSGYF134

^TCCGTGGCTCTTATTC—CTCTCC^^TCCTGT^CTCCA ؛462  ̂ 4680
135 RGSYSNSPSNPVNSRANQEF154

4681 TTTCTGCCTTGATGAG_TTCCTACCCCTGTCC^G^^GA^ 4740
155 SALMRSSYPCPMNNENARLL174

4741TTACTTTTCAGAC・GCCATTGACTTTTCTGTCGCC置AGATCTGGC■
175 TFQTWPLTFLSPTDLARAGF194

48OlTTTACTAC・GGACCTGGAGACAGAGTGGCTTGCTTTGCCTGTGGTGGA^
195 YYIGPGDRVACFACGGKLSN214

4861 ATTGGG^CG^GAT^GCTATGTCAG^ACCTGAGACATTTTCCC^TGCCCAT 
215 WEPKDNAMSEHLRHFPKCPF234

Fig· 2 (It.)
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4921TTATAGA^TCAGCTTC^ACACTTC_ATACACAGTTTCT_CTC■^
235 IENQLQDTSRYTVSNLSMQT254

4981 CACATGCAGCCCGCTTTAiCATTCTTTAACTGGCCCTCTAGTGTTCTAGTTICCTG 5040 
255 HAARFKTFFNWPSSVLVNPE274

12
5041 AGCAGCTTGCAAGTGCGGGTTTTTATTATGTGGGTAACAGTGATGATGTCAAATGCTTTT51OO 
275 QLASAGFYYVG NSDDVKCFC294

5101 GCTGTGATGGTGGACTCAGGTGTTGGGICTGGAGATGATCCATGGGTTCIATGCCA 5160 
295 CDGGLRCWESGDDPWVQHAK314

2٧3
AGTGGTTTCC__TGTGAGTACTTGAT^^T^GGAC^^ 5220 ؛516
315 w F P R٨c EYLIRIKGQEFIRQV334

3٧4
5221 TTCICCAGICCCTCATCITTGIACXTGCICCACATCAGACAGCCCAGGAG 5280 
335 QASYPHLLEQ LLSTSDSPGD354

4٧5
5340 ^^5281 ATGA^TGCAGAGTCATC٠TATCCATTTTG^CTG 355 ENAESsflHFEPGEDHSEDA374 

5400 5341 CICATGATGIACTCCTGTGATITGCTGCCGTGGITGGGCTTTAGTAGICC 
375 IMMNTPVINAAVEMGFSRSL394 

5460 ^TGGTA^CAGACAGTTC^GAAA^CCTAGC^TGG 540؛
395 VKQTVQRKILATGENYRLVN414

5520 5461 ATGATCTTGTGTT^CTTACTC^GCAG_ATG^T_œ
415 D LVLDLLNAEDEI REEERER434

56
5580 ATGATTTATTATTlCCGGHAGlGGCAC5521؛ GAGClTGAGGTiAAGlCA 
454 435 A T E E K E s Ν' D ■L L L I R К N R M A L

TTTTTC^ATTTGACTTGTGT_TCC_CCTGG^■^■558؛ 
455 FQHLTCVIPILDSLLTAGII474

5700 ^5641 TT^G^_^ATGATGTTATT^CAG_ACACAGACGTCTTTA
475 NEQEHDVIKQKTQTSLQARE494

5760 5701 ITGATTGATACGATTTTAGTAiGGlTATTGCAGCCACTGTATTCAGlCTCTC 
495 LIDTILVKGNIAATVFRNSL514
: 6٧7
5820 ^TGC^^CTG^CTGTGTTATATGAGCATTTATTT^C 576؛
515 QEAEAVLYEHLFV QQDIKY I534

78
5880 ■5821 TTCCCACAG^ATGTTTC٠TCTACC^GG
535 PTEDVSD١LPVEEQLRRLQEE554 

5940 iGAACATGTlGTGTGTATGGAClGlTGTCCATAGTGTTlTCCTTGTGGTC 555 588؛ RTCKVCMD KEVSIVFIPC¿H574

ATCTAGTAGTATGC^GATTGTGCTCCTTCTTT_^GTGTCCTAm594؛ 
575 LVVCKDCAPSLRKCPICRST594

Fig.2 (cont).
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6001 CAATClGGTACAGTTCGTACATTTCTTTCATGAAGAAGlCiACATCGTCTlC 6060 
595 I K G T V R T F L s * 604

6061 TTTAGIITTITITGITAICTTTAACTTTTATCCTITTGGTTTCCTT 6120 
6121 А^ТТТТТАТТТАТТТАС^ТСААА^САТТОТТТТет^ 6180 
6181 ATCTICCATATGAACATATATTTTTTAGICTAAGAGAATGATAGGCTTTTGTTCTT 6240 
6241 ATGlGAAiGAGGTAGCACTACICAClATTClCAiTTTCAGCATTATTG 6300 
6301 ^TTGT^TG^T^ACTT^ATATTTGAGTTAACCTTT^ 6360 
6361 TTGGCATTGTACT^ACCGGG^ATG^CCAGGTGTGGTGGTATGTGCCT^
6421 CAGGCTGAGGIGAGITACTTGAGCCCAGGAGTTTGICCATCCTGGGCAGCATAC 6480 
6481 TGAGACCCTGCCTTTAAiCICAGAACAAiCAiCACCAGGGACACATTTCTCT 6540 
6541 GTCTTTTTTGATCAGTGTCCIACATCGIGTGTGCAIATGTTGICACATTTTA 6600 
6601 GGGACATGGTGTTTTTAT^G^TCTGTGAGAAA^T^^ 6660 
6661 AAAAAiA 6669

Fig. 2 (cont.)
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SEQ. ID 7— 1 GAGCGCCCGGG'CTGATCCGAGCCGAGCGGGCCGTATCTCCTTGTCGG^^

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
121

1381 
SEQ. Ю8-2

۶۴TCTGCGGAGGCCTCTAGGCAGCCGCGCAGCTTCCGTGTTTOT
^TTTAC^CCTC^^CTCCCTATCCCTATTTTGTCCCCCTGCAGT■^^

٠١١

ATTATGGAGATCTCG^CTTTAT^GGGATAT^^
TGTGTATGiTATATTTTTAiCATTGAAGAGTTTTCAGiGAAGGCTAGTAGAGTT
GATTACTGATACTTT・CT・CAGTACTTTTTTGGTAGTAC・ATTTTG■^
TTCTGAlCACTAGIGGAClTTTTATCTTGTGATiTTGATTlGTTTACAAC
ATGACTGATHAGCTGiAGTCCTTiTGATGlAGGTTATTTAGTTTTTi
TGCAGTGTAA^GTGTGCTGTGG^TTTTATC^
CTTCAGTTGATCAAGlAATAGTGGTATACiGTTAGGAAGiGTCAACATGATGCT
GCAGG^TGG^C^TAC^TGATATTT^■◦■■^^
CTTlGCCiTTCATTTGACATClCAClAGCAGGCACAGGTTCHGCTTG
TGGGTATTGACTTCCCCCA^GTTGTCAG^^
ClGATGAlGCTGTGTGITTAGCTTTTiTAGTGTGACCATATGlGTTTl
TTACTTTTGTTTATTGG^AAAATGAGATTTTTTGGGTTOT^
GGGIGiCCTGCAHTTTTTACCTTGTGGCATiCAGlTTGGTCTGTTAT
TCAGGCTTCATAGCTTGT^CA^AT^TA^
TGCTTAG^TTTGTT_AT^TCTCTGTGAA^rc_G^^
AAGTGCATCCACCTTTCAGGGCTTIGTTAGTATICTCIATIGÜTAGC
ACTlGTlCTGiGAGTTACTAlCCCCiGAGTTGTGTTClGTAGTATCTT
GGTAATTCAGAGAGATACTCATCCTACCTGAATATiCTGAGATiTCCAGTiGAA
AGTGTAGT^TTCTACAT_AGTCTATCATTGATTTCTTTTTCTGGTAA^
TTCATGTG^^TTTC^TG^GTTTTAG^^

M
TGCACAAAACTGCCTCCC^GACTTTTCCCAœ^
HKTASQRLFPGPSYQNIKSI

60
120
180
240
300
360
420
480
540
600
660
720
780
840
・
960
1020
1080
1140
1200
1260
1320
180
1
1440
21

1
2

4
2

4 T^GG^ATAGCACGATCTTGTCAGATTGGAC^
MEDSTILSDWTNSNKQKMKY

٠٠5
ل

1
4

1501 ATGACTTTTCCTGTG^TCTACAG^GTCTACATATTC^TTTrc^
42 DFSCELYRMSTYSTFPAGVP

о65
1

1
6

1
2

6
ل٩م6 CTGTCTCAGiGGAGTCTTGCTCGTGCTGGTTTTTATTATACTGGTGTGlGAdG 
VSERSLARAGFYYTGVND KV

٠26
1

1
8

1
2
 

2

 00  
6 TC^TGC؟TCTGTTGTGGCCTGATGCTGGAT^TGG^CTAGGAG^^
KCFCCGLMLDNWKLGDSPIQ

٠8
1
 

6
0
 ٦

 د
مل

1681 AiGCATiCAGCTATATCCTAGCTGTAGCTTTATTCAGiCTGGTTTCAGCTAGTC 
102 KHKQLYPSCSFIQNLVSASL

٠4
 ل

7
2
 ٦

 ل
—م
ل

1
2

4
2

7
1

r TGGGATCCACCTCTUACGTCTCClGAGiCAGTTTTGCACATTCATTATCTC
GSTSKNTSPMRNSFAHSLSP

◦Ο
1
 

8
4
 

 ل
ل

1
2

0
4

col

ل CCACCTTGÇ^ATAGTAGCTTGTTCAGTGGTTCTTACTCCAGCCTTTCTC^
TLEHSSLFSGSYSSLSPNPL

٠6
1

8
6

لد
1
2
 

اعاه  
8
1
 

ا
— ا TT^TCTAGAGCAGTTG^ACATCTCTTCATCGA^^

NSRAVEDISSSRTNPYSYAM181
ل
2
 

2

 00  
9
ل
 

ل TGAGITGAAGAAGCCAGATTTCTTACCTACCATATGTGGCCATICTTTTTTGTCAC
STEEARFLTYHMWPLTFLSP

٠8
1

9
0

1
2

Fig.3
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9/42
CATCAG^TGGC^AGCTGGTTTTTATTATATAGGACCTGGAGATAGGGTAGCCT^
SELARAGFYYIGPGDRVACF221

2O41TTGCCTGTGGTGGG^CTCAGT^TGGG^C^GGAT^^
222 ACGGKLSNWEPKDDAMSEHR241

21OlGG^CATTTTCCC^TGTCCATTTTTGGA?^^ 2160
242 RHFPNCPFLENSLETLRFSI261

^lTTTC^TCTGAGCATGCAGACACATGCAGCTCG^GAG؛21
262 SNLSMQTHAARMRTFMYWPS281

ح 3 — 4
2221 CTAGTGTTCCAGTTCAGCCTGAGCAGCTTGClTGCTGGTTTTTATlGTG٠TCGCA 2280 
282 SVPVQPEQLASAGFYYVGRN3O1

22 81 ATGATGATGTC^TGCTTTTGTTGTGATGGTGGCTTGAGGTGTTGGG■◦2340 ^^^302 ؟ DDVKCFCCDGGLRCWESGD¿321
4 5 "

2341 ATCCATGGGTAGAACATGCCAAGTGGTTTCCAAèÈTGTGAGTTCTTGATACGAATGAAAG 2400 
322 PWVEHAKWFPRCEFLIRMKG341

5٧6 -—
24OlGCC^AGTTTGTTGATGAGATTC^GTAGATATCCTC^
342 QEFVDEIQGRYPHLLEQ LLS361

6:7

2461 C^TTCAGATACCACTGGAG^A_TGCTGACCCACC٠TATTCATTTTGGACCT^ 2520 
362 TSDTTGE ENADPPIIHFGPG381

2521 GAGAAAGTTCTTCAGAAGATGCTGTCATGATGIACACCTGTGGTTITCTGCCTTGG 2580 
382 ESSSEDAVMMNTPVVKSALE4O1

2581 ■TGGGCTTT_AGAGACCTGGTG^C_CAGTTC^GTAA^rc^ 2640
402 MGFNRDLVKQTVQSKILTTG421

2641 GAGAG^TATAA^AGTT^GATATTGTGTCAGCACTTC^ 2700
422 ENYKTVNDIVSALLNAEDEK441

7٧8
2701 ■GAG_AGGAG_GAAAAAC_CTG_^TGGCATC—TG^^ 2760
442 REEEKEKQAEEMASDDLSLI461 

2761 TTCGG—^AG^GGCTCTCTTTC^^TGACATGTGTGOT 2820462 RKNRMALFQQLTCVL¿I¿DN481 

2821 ATCTTTTlGGCCAATGTAATTlAAACAGGAACATGATATTATTlCT  iiAACAC 2880؛
482 LLKANVINKQEHDIIKQKTQ5O1

2881 AGATACCTTUCGAGAGAACTGATTGAICATTTTGGTTIGGITGCTGCGG 2940 
502 IPLQARELIDTILVKGNAAA521

2941 CClATCTTCAAiCTGTCTAiGlTTGACTCTACATTGTAlGlTTATTTG 3000 
522 NIFKNCLKEIDSTLYKNLFV541

8 9 9— 10

3OOl٦TGGATAAGlATGlTATATCCC!AGlATGTTTCA0GTCTGTCACTGGH3O6O542٨ DKNMKYIPTEDVSG'LSLEEQ561

F ¡g. 3 (cont.)
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3061 AATTGAGGAGGTTGCHAACGAACTTGTIGTGTGTATGGACIGITTTCTG 3120 
562 LRRLQEERTCKVCMDKEVSV581

312lTTGTATTTATTCCTTGTGGTCATCTGGT^ATGCCAGG■^^◦^^
582 VFIPCGHLVVCQECAPSLRK6O1

3181^GCCCTATTTGCAGGGGTAT^C_GGTACTGTTCOTACATTTCTCTCTT^ 3240
602 CPICRGIIKGTVRTFLS* 618

3241 ITAGTCTATATTTTAACCTGCATAAAAAGGTCTTTAiTATTGTTGAACACTTGAAG 3300 
3301 ■^■^■^GG^TATGAGTTTTTC^TAGT^ÄTTC^^ 3360
3361 GCTTTGGTACT^^CTTGTTTCTGA^GATGGT^^ 3420
3421 TTTATTTAC^GG^ATTTATGTTTGGTG^^
3481 GGAGTAGTGTCACTGCTTGTTATGCATCATTTCAGGAGTITGGATTTGTTGTTCTTTC 3540 
3541 AG^GCTTTG^ACT^TTATAGTGTAGA^G^TGG^rc^ 3600
36OlTTCATCAGAGTTATGGTGCCG^TGTCTTTGGTGCTTTTCACTTOT^
3661 GATTTTTCTCTTATTTCTCCCCCTAGTTTGTGAG^ 3720
3721 AGAAAAAAAi 3732

Fig.3 (cont.)
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SEQ+ID9 —1 ATTTTTT^TTGATGCATT^ATTCT_CATTCATCTGTTTTT^TAG^

120 ■■■^61 G^TTTGCCTTG^ATGT^GATTCATTAT
121TGCATATTTTATGCTGCTTTCATGTTTTTCCT^T^GACTTCACATC^

240 181 ATITTTTCTGTCATAGTTTCCATATTTATATAITGIACTTIATCAGITTC 
300 ^^^241 TGCTCTGTTTGTTTATATACTATTTTCCATC^AGACA^TGGGACTGA
360 301 TCGTTGCTlGCACTTTCCTAiTGCAIGGCCCTATGATGGATCCCTAGTACTTAT 

361TT^TGAGAGAG^CAGGCTGGGGGTGTAGGTCTGTTAGAGCATGTGT^^^
480 421 GTGlCCClCACTAAAiGGAGAAClCAiGCGCAGACTTTAiCTClTG 
540 ^481 GTTTGGT^GTACGACTCTACTGTTTAG^TA^TGTC
600 541 ATTTTTATGTCATCACTGGATIAIITGCTTAGTATCAGITAGTCCTIGCT 
660 ^601 TTGTGTTTTG^TTCCT^GC^GTTCTCTTTCTAGAA
720 ^661 TTCCAGAG^^ACTTTT^AGTTTTG^G^TAG^TTO

SEQ_ID1O_1 MTFNSFEGTRTFVLADT17

780 721 CCAAIGGATGIAATTTGTAGAAGAGTTITAGATTAAAAACATTTGCICTTCC 
18 NKDEEFVEEFNRLKTFANFP37

781CAAGTAGTAGTCCTGTTTCAGCATCIATTGGCGCGAGCTGGGTTTCTTTA1CGGTG84O 
38 SSSPVSASTLARAGFLYTGE57

841AAGGAGACACCGTGC1GTTTCAGTTGTCATGCGGC1AGATAGATGGCAGTATGGAG9OO 
58 GDTVQCFSCHAAIDRWQYGD77

960 901 ACTCAGCTGTTGGIACACAGGAGIATCCCCITTGCAGATTTATCIGGTTTTT 
78 SAVGRHRRISPNCRFINGFY97

1020 961 ATTTTGAiTGGTGCTGCACAGTCTAClTCCTGGTATCCAiTGGCCAGllT 
98 FENGAAQSTNPGIQNGQYKS117

1080 ■TCCTTTTGCCCCTGACAGGCCACCTGA^1021 ◦^△△■■■◦^^^؟
118 ENCVGNRNPFAPDRPPETHA137

lO81CTGATTATCTCTTGAG^TGGACAGGTTGTAGATATTTCAGACACCATA■
138 DYLLRTGQVVDISD TIYPRN157

ACCCTGCCATGTGTAGTGHCCAGATTGAAGTCATTTCAGAACTGGCCGGAC1G12OO 11؛؛ 
158 PAMCSEEARLKSFQNWPDYA177

CTCATTT^CCCCAGAGAGTTAGCTAGTGCTGGCCTCTACTAC12■^؛O 
178 HLTPRELASAGLYYTGADDQ197

1320 ■1261 ^TGC^GCTTTTGTTGTGGGGGA^CTGAA^TTGG
198 VQCFCCGGKLKNWEPCDRAW217

1321GGTCAG^ACAGGAGACACTTTCCC^TGCTTTTTT^^
218 SEHRRHFPNCFFVLGRNVNV237

1440 1381 TTCGITGICTGGTGTGAGTTCTGATAGGITTCCCITTCAACICTCTCCAA 
238 RSESGVSSDRNFPNSTNSPR257

1500 1441 GITCCAGCCIGCAGIATGICACGGATCGTTACTTTTGGIATGGACATCCT 
258 NPAMAEYEARIVTFGTWTSS277

Fig.4
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1.,2

1501 CAGTUGGAGCAGCTTGdAGCTGGATTTTATGCTTTAGGTGlGCGATlG 1560
278 VNKEQLARAGFYA'LGEGDKV297

1561 TG^TGCTTCCACTGTGGAGGAGGGCTCACGGATTGG_CC^TG_ACCCCTGGG
298 KCFHCGGGLTDWKPSEDPWD31723

1621 ACCAGCATGCTITGCICCAGGGTGCITACCTATTGGATGAGIGGGCH 1680
318 QHAKCYPG CKYLLDEKGQEY3373٧4

1681 ATAT^T^ATTCATTT^CCATCCACTTGAGG^CTTT^^ 1740
338 INNIHLTHPLEESL/GRTAEK357

4 5
1741 ^CACCACCGCT^TAAAA^TC٠GATACCATCTT^^ 800؛
358 TPPLTKKID DTIFQNPMVQE377

1801 AAGCTATACGlGGGATTTAGCTTClGACCTlGAiClGGlAAAiTCC 1860
378 AIRMGFSFKDLKKTMEEKIQ397

1861^CATCCGGGAGCAGCTATCTATCACTTGAGGTCCTGATTGCAGATOT^
398 TSGSSYLSLEVLIADLVSAQ4175٧6
1921 AGAAAGAlTACGGAGGATGAGTClTClCTTCATTGCAGigACATTAGTACTG 1980418 KDNTEDESSQTSLQK0١IST E437

1981 AAGAGCAGCIGGCGCCTACIAGGAGICTTTCCAAAATCTGTATGGATAGITA 2040 
438 EQLRRLQEEKLSKICMDRNI457

2O41TTGCTATCGTTTTTTTTCCTTGTGGACATCTGGCCACTTGTAMCAGTGTGCAGAAGC^
458 AIVFFPCGHLATCKQCAEAV477

21OlTTGAC_TGTCCCATGTGCTACACCGTCATTAC^^
478 DKCPMCYTVITFNQKIFMS*496

2161 AGTGGGGCACCACATGTTATGTTCTTCTTGCTCITTGIGTGITGGGAGCGAACT 2220 
2221TTAAGTMTCCTGCATTTGCATTCCATTAGCATCCTGCTGTTTCCAAATGGAGACCAATG 
2281 CT^AGCACTGTTTCCGTCT^CATTC^TTCTGGATCTTTCGAGTTATC^^ 
2341TCATTTAGCCAGTGTTTTACTCGATTG^CCTTÄGACAGAG^CATm^ 
24OlCACATGTATATTGGTAGTACACTGACTTGATTTCTATATGT^TG^^
2461 ATGTTTCATGCCTTTTGCAT^CTT^^TGGAGTGTTCT^
2521 TGATGG^CTGCCC^GACTTT^TGGCTTATTGT^CACG  ̂ 2580
2581 CGCTGCTGGGAGGATAAAGATTGTTTTAGATGCTCACTTCTGTGTTTTAGGATTCTGCCC 2640 
2641 ATTTACTTGG^TTATTGGAGTTAT^GTACTTATATGATATTTCCGAA 2691

Fig.4 (cont.)

SUBSTITUTE SHEET (RULE 26)



wo 98/35693 РСТЛВ98/00781

13/42

SEQ. ID n—1 TGGGAGTTCCCCGGAGCCCTGGAGG^GCACCGCAGGTCTGAGC^ 60 
61 AGGGTGGGGGCAGTGGCT^GCCTAGCTGGGGACGATTT^GGTATCra 120

121 CC^CCCCACAGGCCAGGCGAGGGTGCCACCCCCGGAGATCAGAGOT^ 180 
181 TCAGAGCCTAGG^TGGGCTGC^ATCAGCCTAGCAGTA^rc^ 240 
241 CACAA^TACATCCCCAGAG^GACTTGTCCCTTCCCCTCCCTGTCATCTCAC■ 300
301 ACATGGTTC^ACAGCGCCTTTCTAGCC^CTGATG^AGTGCTGACACCTTTGAGT36^ 

SEQ. ID٦2—1 MVQDSAFLAKLMKSADTFEL2O

361TG^TATGACTTTTCCTGTGAGCTGTACCGATTGTCCACGTATTCAGCTTTTrc^
21 KYDFSCELYRLSTYSAFPRG4O

421GAGTTCCTGTGTCAG1GGAGTCTGGCTCGTGCTGGCTTT1TACACTGGTGCC1G ・ 
41 VPVSERSLARAGFYY TGAND6O

481 AdGTdTGCTTCTGCTGTGGCCTGATGCTAGACITGGlCIGGGACAGTC 540 
61 KVKCFCCGLMLDNWKQGDSP8O

541 CCATGGAG^CACAG^GTTGTACCCCAGCTGC^TTTGTACAGACTTTG^^ 600 
81 MEKHRKLYPSCNFVQTLNPAIOO

^CTAGTCCTCGGCCTTCTCTTCCTTCCAœ■^؟◦■^^ ■
101 NSLEASPRPSLPSTAMSTMP12O

66lCTTTGAGCTTTGC_TTCTGAG^ACTGGCTATTTCAGTGGCTCT^
121 LSFASSENTGYFSGSYSSFP14O

721 CCTCAGACCCTGTGITTCCGAGCITCAAGATTGTCCTGCTTTGAGCACITCCCT 780 
141 SDPVNFRANQDCPALSTSPY16O

781 ACCACTTTGC^G^ACAGAG_GCCAGATTACTCACCTATGAMCATGGCCATTGT 840 
161 HFAMNTEKARLLTYETWPLS18O

841CTTTTCTGTCACCAGC^GCTGGCC^GCAGGCTTCTACTAC■◦■^
181 FLSPAKLAKAGFYYIGPGD R2OO

901 GAGTGGCCTGCTTTGCGTGCGATGGG^CTGAGC^TGGG■ 960
201 VACFACDGKLSNWERKDDAM22O

961TGTCAGAGCACCAGAGGCATTTCCCCAGCTGTCCGTTCTTAi^
221 SEHQRHFPSCPFLKDLGQSA24O

1021 CTTCGAGATACACTGTCTCICCTGAGCATGCAGACACACGCAGCCCGTATTAGIAT 1080 
241 SRYTVSNLSMQTHAARIRTF26O

lO81TCTCT^TGGCCTTCTAGTGCACTAGTTCATTCCCA^^
261 SNWPSSALVHSQELASAGFY28O

~ = 2٧3
1141 ATTAlAQGACACAGTGATGATGTdTGTTTTTGCTGTGATGGTGGGCTGAGGTGCT 1200 
281 YTG HSDDVKCFCCDGGLjRCW3OO

3_مث _
12OlGGG^CTGGAGATGACCCCTGGGTGG^ATGCC^^
301 ESGDDPWVEHAKWFPRCEYL32O

Fig.5
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1261 TGCTCAGICIGGCCHTTGTCAGCCITTCICTGGCTATCCTCATCTAC 1320 
321 LRIKGQEFVSQVQAGYPHLL34O

5٧6 - - 5\/4
1321 TTGAGCA^TATlCTACGTCAGACTCCCCAGlATGAGlGCAGACGCAGCAAfTCG 1380 
341 EQLLSTSDSPEDENADAAI V36O

1381 TGCATTTTGGCCCTGGAGIGTTCGGIATGTCGTCATGATGAGCACGCCTGTGGTTA 1440 
361 HFGPGESSEDVVMMSTPVVK38O

14411CAGCCTTGG1TGGGCTTCAGTAGGAGCCTGGTGAGACAGACGGTTCAGCGGCAGA 1500 
381 AALEMGFSRSLVRQTVQRQI4OO

15OlTCCTGGCCACTGGTGAG^TACAGGACCGTCAGTGACCTCG■^
401 LATGENYRTVSDLV IGLLDA42O
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1621 ATCTAGCACTICCGGAAGHATGGTGCTTTTCCIATTTGACGTGTGTGACAC 1680 
441 LALIRKNKMVLFQHLTCVTP46O

1681 dGCTGTATTGCCTCClGTGClGGCCATCACTGlAGGAGTGClGCTGTGA 1740 
461 MLYCLLSARAITEQECNAVK48O

1741 AACAGAAACCACACACCTTAClClCACACTGATTGATACTGTGTTAGCAiGGAA 1800 
481 QKPHTLQASTLIDTVLAKGN5OO 

1801 ACACTGCAGdCTCATTCAGlCTCCCTTCGGGlTTGACCCTGCGTTldG 1860 
501 TAATSFRNSLREIDPALYRD52O

7٧8 8٧9
1861 A!ATT٠GCiAGGACATTAGGAGTCTTCCCACAGATGACATTGCAG؛CTCTACCAAl92O 
521 IFVQQDIRSLPTDDIAA LPM54O

1921 TGGIAACAGTTGCGGICTCCAGGAGGIGAATGTGTIGTGTGTATGGACCGAG 1980 
541 EEQLRKLQEE RMCKVCMDRE56O

1981 AGGTATCCATCGTGTTCMTCCCTGTGGCCATCTGGTCGTGTGC^GACTGCG^^
561 VSIVFIPCGHLVVCKDCAPS58O

2O41CTCTGAGG^TGTCCCATCTGTAGAGGGACCATC_GGCACAGTGCGCAC■
581 LRKCPICRGTIKGTVRTFLS6OO

2101 CCTG^_ACT^GGTCCATGGCTGC^TTCAGCCAGGAGG_TTCACTGTCACT

2161CCCAGCTCCATTCGG^TTGAGGCCAGCCTGG■◦■^■^^■^ 2220 
2221 ■AT^CATGA^ACTTTTGTCTG^TC^^G^G^^ 228。
2281 TTTT^TGGTTTCCTTAA^TGCTATTTGTTCCC^TCAGA^^ 2340
2341 ACATATTTACATACTACCTGCATCT1GTATTCATATATTCATATATTCAGATGTCATG24OO 
2401 AGAGAGGGTTTTGTTCTTGTTCCTGAiGCAGGGATTGCCTGCACTCCTGlTTCTCA 2460 
2461 GIGATTIIGTTGGCATTTATGGTTCAGICTAGICTTCTCCCGTTGCTTTA 2520 
2521 AG^CGGGAGCACAGATGTCCATGTGTTTTATGTATAG^TTCCTGTT^^ 2580
2581 TGACATTTTAGGGATATG^TTTTTAT^G^TTGTGAGAA  ̂ 2640
2641 CAT^TACCTCTTTTTTTTT^GAAÄAAAA^^ 2676

Fig. 5 (cont.)
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SEQ. ID 13—1 AGTTATATAiTACGAAGTTTTCAAiGAAGGCTAGTGCAACAGAiGCTTTGCTAA 60 
61 ^AGATTCTTAGTTATTTGAGGT^A^G^GCCA^^ 120

121 T^TAT^AGACTT^GTGG^GGGCCTT^CAC^  ̂ 180
181GTCTTAGGTTTATGTGCA^，CTGTCTGTTGACCAGATGTATT■ 240
241 GAGTCIGTGGTGATATAGIATTTAACAGTGAGGGAGTTAACAGTCTGTGCTTTAAG 300 
^ICGCAGTTCCTTTACAGTG^ACTGTAGTCTT؟[
361 ATGT^CCACTTTAGAG^ACTGTATGACATCTTCTCT^ 420
421TTCACTCAGTTCCTTTCATTTCATAGGAiGGAGTAGTTCAGATGTCATGTTlGTCC48O 
481 TTATiGGAiGAGCCTGIATATGCCCTAGTACCTAGGCTTCATAACTAGlTAA 540 
541 GITTAGTTATGGGTITAGATCTCAGGTTACCCAGIAGTTCATGTGACCCCCI 600 
6OlGAGTCCT^TAGTGTCTTGGC^TGAGACAGATTTGTCCTGTGAG^^
lCAGTCC^CAG^ACAATG^CTATCCAGTCAGGTGTCTGTGGTGGAGATCT؛6  ̂ 720
721 CC^TGGTGAG^CTTCATCTGG^TTT^CGGTCAG^TACT^ 780

1 Ml

GGACA^CT^TCTCCCAGAGACTCGGCC_GT■^ 840 ؛78
SEQ. ID 14—2 DKTVSQRLGQGTLHQKLKRI21

841 AATGGAGAAGAGCAClCTTGTClTTGGAClGGAGAGCGlAAiATGlTT 900 
22MEKSTILSNWTKESEEKMKF41

o、 ٥٣٠

 

٠١

 

 TGACTTTTCGTGTGAACTCTACCGAATGTCTACATATTCAGCTTTTCCCAGGGGAGTTCC؛Oاه
42DFSCELYRMSTYS AFPRGVP

961 TGTCTCAGAGAGGAGTCTGGCTCGTGCTGGCTTHTACAGGTGTGIGACIGT 1020 
62VSERSLARAGFYYTGVNDKV81

1021 CITGCTTCTGCTGTGGCCTGATGTTGGAICTGGICIGGGACAGTCCTGTTGA 1080 
82KCFCCGLMLDNWKQGDSPVE1O1

 GCACAGACAGTTCTATCCCAGCTGCAGCTTTGTACAGACTCTGCTTTCAGCCAGTCTll4O_؛18
1O2KHRQFYP SCSFVQTLLSASL121

٠O
l

2
41141GCAGTCTCCATCTAAGAATATGTCTCCTGTGAÍGTAGATTTGCACATTCGTCACCTCT

122QSPSKNMSPVKSRFAHSSPL

1260 1201 GGIGAGGTGGCATTCACTCICCTGTGCTCTAGCCCTCTITTCTAGAGCAGTGGA 
161 142 ERGGIHSNLCSSPLNS RAVE

1320 1261 AGACTTCTCATCIGATGGATCCCTGCAGCIGCCATGAGTACAGIAGGCCAGATT 
162DFSSRMDPCSYAMSTEEARF181

lTCTTACTTACAGTATGTGGCCTTT_TTTTCTGTCACCAGCAGAGCTGG13^^؛
182LTYSMWPLSFLSPAELARAG2O1

1440 1381 CTTCHATAGGGCCTGGAGACAGGGTGGCCTGTTTTGCCTGTGGTGGGICTGAG 
2O2FYYIGPGDRVACFACGGKLS221

C■TGGG廬C皿GG・ATGCTATGTC・GCACCGCAGACATTTTCCCCACTGTCC 1؛؛؛ 
222 NWEPKDDAMSEHRRHFPHCP241

1560 1501 ATTTCTGGAiTACTTCAGICACAGAGGTTTAGTATATClTCTAAGTATGCAGAC 
242 FLENTSETQRFSISNLSMQT261

Fig. 6
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1561 ACACTCTGCTCGATTGAGGACATTTCTGTACTGGCCACCTAGTGTTCCTGTTCAGCCCGA162O 
262 HSARLRTFLYWPPSVPVQPE281

1621GCAGCTTGC_TGCTGGATTCTATTACGTGGATCGC^GATGATGTC_TC^
282 QLASAGFYYVDRNDDVKCFC3O1

I68ITTGTGATGGTGGCTTGAGATGTTGGGÍCTGGAGATGACCCCTGGATAGIACGCI 1740 
3O2CDGGLRCWEPGDDPWIEHAK321

_ ___ ا١د2 - - - _______ :

1741 ATGGTTTCCAA٠GTGAGTTCTTGATACGGATGlGGTCAGGAGTTTGTTGATGAGAT 1800 
322 WFPR'CEFLIRMKGQEFVDEI341

2٧3
18OlTC^CTAGATATCCTCATCTTCTTGAGCA٠GTTGTCCACTTCAG■ 1860
342 QARYPHLLEQLLSTSDTPGE361

:: ، : 3٧4 ~
1861 AGAITGCTGACCCTACAÇAGACAGTGGTGCATTTTGGCCCTGGAG1GTTCG1GA 1920 
362 ENADPTE'TVVHFGPGESSKD381

1921TGTCGTCATGATGAGCACGCCTGTGGTT^GCAGCCTTGG^TGGGOT^
382 VVMMSTPVVKAALEMGFSRS

٠Oo ٢
丄

٠١٠

1
4

1981 CCTGGTGAGACAGACGGTTCAGCGGCAGATCCTGGCCACTGGTGAGHAGGACCGT 2040 
4O2LVRQTVQRQILATGENYRTV421

1
2
 
1
2
 

4
2
 
0
4
 

0
4
 
1
4
 

2
 

2

CIGATATTGTCTCAGTACTTTTGIGCTGIATGAGAGAAGAGAAGAGGAGIGA 2100 
NDIVSVLLNAEDERREEEKE441

: ،： _ ، ___ ___ __ ___ 4٧5__ ___
IACAGACTGAAGAGATGGCATCAgGTGACTTATCACTGATTCGGHAGAATGGC216O
RQTE'EMASG١DLSLIRKNRMA461

2161CCTCTTTC^AGTTGACACATGTCCTTCCTATCCTœAT^CTTCTTG^462 LFQQLTHVLPILDNLLE¿S^481

2221 AATTACAiCAGGAACATGATATTATTAGACAGAiCACAGATACCCTlAAGCAAG 2280 
482 ITKQEHDIIRQKTQIPLQAR5O1

2^81 AGAGCTTATTGACACCGTTTTAGTC_GG^TGCTGCAGCC^ 
5O2ELIDTVLVKGNAAANIFKNS521

5ر\6
2341 TCTGlGAAATTGACTCCACGTTATATGAAAACTTATTTgTGGAIGlATGlTA 2400 
522 LKEIDSTLYENLFVEKNMKY541_ ب __

2401 TATTCCAACAGlACGTTTCA٠TTGTCATTGGIAGCAGTTGCGGAGATTAdA 2460 
542 IPTEDVSGLSLEEQLRRLQE561

2461 AG^G^TTGC^GTGTGTATGGACAGAGAGGTTTCTATTGTGTO^
562 ERTCKVCMD REVSIVFIPCG581

2521 TCATCTAGTAGTCTGCCAGGIGTGCCCCTTCTCIGGITGCCCCATCTGCAGGGG 2580 
582 HLVVCQECAPSLRKCPICRG6O1

2581 GACHGGGGACTGTGCGCACATTTCTCTCATGAGTGHGGTCTG1GTATT 2640 
6O2TIKGTVRTFLS* 612

Fig.ة (cont.)
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2641 GTTGGACATCAGAAGCTGTCAGUGIGITACTGATTTCAGCTCTTCAGCAGG 2700 
2701 ACATTCTACTCTCTTTC1ATTAG1TCTTGCTTTATG1GGTAGCATTGTATATTT 276O 
2761^CTTAGTCTGTTGC^GG^GTCTATGCTGTTGAGCTAC^
2821AGAGCAGGAGTTGGGATGCTTGCTGTATGTCCTTCAGGACTTCTTGG^^
2881 GIGCTTTGGATTCAGGTGATGTGGAGCTCAGITCCTGAAACCAGTGGCTCTGGTAC 2940 
2941 TCAGTAGTTAGGGT^CCCTGTGCTTCTTGGTGCTTTTCCTTTCTGGÄ^
3001 TCTGCTACTGG؟^TATTTTCTGTTTGTGAG^TATATT^ 3060
3O61CGTGCATCATTGTAGTGTGTGCAGGGATGTATGCAGGCA_CACTGTO^
3121 TITCTTTTTAAiGTGTAAAAAAAAAAA 3151

Fig. 6 (cont.)
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140٦
SERUM WITHDRAWAL, CHO CELLS
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26 kDa CLEAVAGE 
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HeLa ،lurkiit

٠26kDa

F¡g.15A Fig. 15Β
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Fig. 18
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 ΝΛ FRAGMENTATION IN(；٢ NFLljENCE OF’ TAXOL ΟΝ؛
CISPLATIN-SENSiTiVE (OV2008) AND ；RESÍS٠¡IN'٦'■ (013) 

HUMAN OVARIAN EP٢٢HELI^٠ CANCER

C13 072008

01 01
TAXOL CONCENTRARON (μΜ)

Fig· 20
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SELECTIVE INFLUENCE Of: CISPLATIN ON DNA FRAGMENTARON 
IN SE٠NS ٢٣؛١ Æ (OV200B) AND -RESISTAN! ((〉13)

HUMAN ٠؛٧ ARLAN £P؛TH£UAL CANCEH

013 OV2008

CISPLATIN CONCENTRATION (μΜ)

Fig. 21
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EFFECTS OF TAXOL ON XIAP AND ΗΙΑΡ-2 PROTEIN CONTENT IN 

CISPLATIN-RESISTANT (C13) ID -SENSITIVE (OV2008) 
HUMAN OVARIAN ÈRTHELIAL CANCgR CELLS・ V؛tR0

013 OV2008
اا9ااااااااااااااااااااااا
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0 0،04 0٠2 1٨G 0 0,04 0٠2 0لم
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INFLUENCE OF TAXOL and TGFß ON ΗΙΑΡ-2 mRNA ABUNDANCE 

IN CISPLATIN-SENSITIVE (OV2008) AND -RESISTANT (C13) 

HUMAN EPITHELIAL CANCER CELLS IN VITRO

G13 OV2008

41ل2٠

2ل3ة٠

|سسساصئ|^ب
，►•4.5 kb

12 3 4 1234

Rg. 23Α

سن
2

2ة
ألق

ة 
._
>ل
ة آ$0

lOG

50

0 '1 بسلج-ا.ل:ل:.صعلآي,لم....... .ا،,..م,.مئ

4 3 12

�.لل

123 4

!:CONTROL 

2: TAXOU,0 2٠ μΛΛ)
3: CONTROL 

4： TGF(3 (20 ng/m٠)

Fig. 23Β

SUBSTITUTE SHEET (RULE 26》



wo 98/35693 PCT/IB98/00781

33/42

INFLUENCE OF TGFß ON XIAP PROTEIN EXPRESSION AND DNA 

(FRAGMENTATION IN CISPLATIN-SENSITIVE (OV2008) AND -RESISTANT (C13 
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C13 OV2008
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Vector Antisense٠Xiap

Fig 26Β
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