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명 세 서

청구범위

청구항 1 

흑색종의 검출이 필요한 인간 대상체에서 흑색종을 검출하는 방법으로서, 

인간 대상체로부터의 시험 샘플을 적어도 29개의 RNA 바이오마커의 발현을 검출하는데 특이적인 복수의 작용제

와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 RNA 바이오마커의 발현 수준을 결정하는 단계로서, 적

어도  29개의  RNA  바이오마커는  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,

ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,

PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, YY2, 및 적어도 하나의 하우스키핑 유전자를 포함하

는 것인 단계;

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으로 정규화

하여, ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-

DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,

SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; 

각각의 정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계;

스코어를 소정의 컷오프 값과 비교하는 단계; 및

스코어가 소정의 컷오프 값 이상인 경우 인간 대상체에서 흑색종의 존재를 특정하거나 또는 스코어가 소정의 컷

오프 값 미만인 경우 인간 대상체에서 흑색종의 부존재를 특정하는 단계로서, 소정의 컷오프 값은 0 내지 100의

스케일에서 20인 단계

를 포함하는, 흑색종의 검출 방법. 

청구항 2 

제1항에 있어서, 적어도 하나의 하우스키핑 유전자가 ALG9, SEPN, YWHAQ, VPS37A, PRRC2B, DOPEY2, NDUFB11,

ND4, MRPL19, PSMC4, SF3A1, PUM1, ACTB, GAPD, GUSB, RPLP0, TFRC, MORF4L1, 18S, PPIA, PGK1, RPL13A, B2M,

YWHAZ, SDHA, HPRT1, TOX4, 및 TPT1로 이루어진 군에서 선택되는 것인 방법. 

청구항 3 

제2항에 있어서, 적어도 하나의 하우스키핑 유전자가 TOX4 및 TPT1을 포함하는 것인 방법. 

청구항 4 

제3항에 있어서, 정규화된 발현 수준이 

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L,  TDRD7,  TXK,  및  YY2의  각각의  발현  수준을  TOX4의  발현  수준으로  정규화하여,  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 제1의 정규화된 발현 수준을 얻는 단계;

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L,  TDRD7,  TXK,  및  YY2의  각각의  발현  수준을  TPT1의  발현  수준으로  정규화하여,  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,
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HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 제2의 정규화된 발현 수준을 얻는 단계;

제1의 정규화된 발현 수준 및 제2의 정규화된 발현 수준을 평균하여 정규화된 발현 수준을 얻는 단계

에 의해 얻어지는 것인 방법.

청구항 5 

제1항 내지 제4항 중 어느 한 항에 있어서, 

(a) 90% 초과의 감도; 또는

(b) 90% 초과의 특이성

을 갖는 방법.

청구항 6 

제1항 내지 제4항 중 어느 한 항에 있어서, RNA 바이오마커의 발현 수준은, 바이오마커와 표지된 프로브 또는

프라이머 사이에 복합체를 형성함으로써 검출되는 것인 방법. 

청구항 7 

제1항 내지 제4항 중 어느 한 항에 있어서, RNA 바이오마커는 역전사되어 cDNA를 생성하고, 생성된 cDNA 발현

수준이 검출되는 것인 방법. 

청구항 8 

제1항 내지 제4항 중 어느 한 항에 있어서, 시험 샘플이 혈액, 혈청, 혈장, 또는 신생물 조직인 방법.

청구항 9 

제1항 내지 제4항 중 어느 한 항에 있어서, 소정의 컷오프 값이 신생물 질환이 없는 인간 대상체로부터 얻어진

복수의 기준 샘플에서 유래된 것인 방법. 

청구항 10 

제9항에 있어서, 각각의 기준 샘플이 혈액, 혈청, 혈장, 또는 비-신생물 조직인 방법. 

청구항 11 

제1항 내지 제4항 중 어느 한 항에 있어서, 알고리즘이 XGBoost(XGB), 랜덤 포레스트(RF), Lasso 및 Elastic-

Net 정규화 일반화 선형 모델(glmnet), cforest, 분류 및 회귀 트리(CART), treebag, k-최근접 이웃(knn), 신

경망(nnet), 방사형 서포트 벡터 머신(SVM-radial), 선형 서포트 벡터 머신(SVM-linear), 나이브 베이즈(NB),

다층 퍼셉트론(mlp) 또는 이들의 임의의 조합인 방법. 

청구항 12 

흑색종을 갖는 인간 대상체에서 외과적 절제의 정도를 평가하는 방법으로서,

외과적 절제 후의 인간 대상체로부터의 시험 샘플을 적어도 29개의 RNA 바이오마커의 발현을 검출하는데 특이적

인 복수의 작용제와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 RNA 바이오마커의 발현 수준을 결정

하는 단계로서, 적어도 29개의 RNA 바이오마커는 ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,

DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, YY2, 및 적어도 하나의 하우스키핑 유전자

를 포함하는 것인 단계;

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으로 정규화

하여, ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-

등록특허 10-2763004

- 4 -



DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,

SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; 

각각의 정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계;

스코어를 소정의 컷오프 값과 비교하는 단계; 및

정규화된 발현 수준이 소정의 컷오프 값 이상인 경우 외과적 절제가 흑색종 전체를 제거하지 않은 것으로 특정

하거나 또는 정규화된 발현 수준이 소정의 컷오프 값 미만인 경우 외과적 절제가 흑색종 전체를 제거한 것으로

특정하는 단계로서, 소정의 컷오프 값은 0 내지 100의 스케일에서 20인 단계

를 포함하는, 흑색종을 갖는 인간 대상체에서 외과적 절제의 정도를 평가하는 방법.

청구항 13 

제12항에 있어서, 정규화된 발현 수준이 소정의 컷오프 값 이상인 경우 흑색종의 재발의 위험이 높은 것으로 특

정하거나 또는 정규화된 발현 수준이 소정의 컷오프 값 미만인 경우 흑색종의 재발의 위험이 낮은 것으로 특정

하는 단계를 추가로 포함하는 방법.

청구항 14 

제12항에 있어서, 적어도 하나의 하우스키핑 유전자가 ALG9, SEPN, YWHAQ, VPS37A, PRRC2B, DOPEY2, NDUFB11,

ND4, MRPL19, PSMC4, SF3A1, PUM1, ACTB, GAPD, GUSB, RPLP0, TFRC, MORF4L1, 18S, PPIA, PGK1, RPL13A, B2M,

YWHAZ, SDHA, HPRT1, TOX4, 및 TPT1로 이루어진 군에서 선택되는 것인 방법.

청구항 15 

제14항에 있어서, 적어도 하나의 하우스키핑 유전자가 TOX4 및 TPT1을 포함하는 것인 방법.

청구항 16 

제15항에 있어서, 정규화된 발현 수준이 

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L,  TDRD7,  TXK,  및  YY2의  각각의  발현  수준을  TOX4의  발현  수준으로  정규화하여,  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 제1의 정규화된 발현 수준을 얻는 단계;

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L,  TDRD7,  TXK,  및  YY2의  각각의  발현  수준을  TPT1의  발현  수준으로  정규화하여,  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 제2의 정규화된 발현 수준을 얻는 단계;

제1의 정규화된 발현 수준 및 제2의 정규화된 발현 수준을 평균하여 정규화된 발현 수준을 얻는 단계

에 의해 얻어지는 것인 방법.

청구항 17 

제12항 내지 제16항 중 어느 한 항에 있어서, 

(a) 90% 초과의 감도; 또는

(b) 90% 초과의 특이성

을 갖는 방법.

청구항 18 

등록특허 10-2763004

- 5 -



제12항 내지 제16항 중 어느 한 항에 있어서, RNA 바이오마커의 발현 수준은, 바이오마커와 표지된 프로브 또는

프라이머 사이에 복합체를 형성함으로써 검출되는 것인 방법. 

청구항 19 

제12항 내지 제16항 중 어느 한 항에 있어서, RNA 바이오마커는 역전사되어 cDNA를 생성하고, 생성된 cDNA 발현

수준이 검출되는 것인 방법. 

청구항 20 

제12항 내지 제16항 중 어느 한 항에 있어서, 시험 샘플이 혈액, 혈청, 혈장, 또는 신생물 조직인 방법.

청구항 21 

제12항 내지 제16항 중 어느 한 항에 있어서, 소정의 컷오프 값이 신생물 질환이 없는 인간 대상체로부터 얻어

진 복수의 기준 샘플에서 유래된 것인 방법. 

청구항 22 

제21항에 있어서, 각각의 기준 샘플이 혈액, 혈청, 혈장, 또는 비-신생물 조직인 방법. 

청구항 23 

제12항  내지  제16항  중  어느  한  항에  있어서,  알고리즘이  XGBoost(XGB),  랜덤  포레스트(RF),  Lasso  및

Elastic-Net 정규화 일반화 선형 모델(glmnet), cforest, 분류 및 회귀 트리(CART), treebag, k-최근접 이웃

(knn), 신경망(nnet), 방사형 서포트 벡터 머신(SVM-radial), 선형 서포트 벡터 머신(SVM-linear), 나이브 베

이즈(NB), 다층 퍼셉트론(mlp) 또는 이들의 임의의 조합인 방법. 

청구항 24 

흑색종을 갖는 인간 대상체의 치료에 대한 반응을 결정하는 방법으로서, 

제1 시점에서 인간 대상체로부터의 제1 시험 샘플을 적어도 28개의 RNA 바이오마커의 발현을 검출하는데 특이적

인 복수의 작용제와 접촉시킴으로써, 상기 제1 시험 샘플로부터 적어도 28개의 RNA 바이오마커의 제1 발현 수준

을  결정하는  단계로서,  상기  28개의  RNA  바이오마커는  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,

DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,

LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2를 포함하는 것인 단계;

제2 시점에서 인간 대상체로부터의 제2 시험 샘플을 적어도 28개의 RNA 바이오마커의 발현을 검출하는데 특이적

인 복수의 작용제와 접촉시킴으로써, 상기 제2 시험 샘플로부터 적어도 28개의 RNA 바이오마커의 제2 발현 수준

을 결정하는 단계로서, 제2 시점이 제1 시점 이후이고 인간 대상체에 대한 치료의 실시 이후인 단계;

제1 발현 수준을 제2 발현 수준과 비교하는 단계; 및

제2 발현 수준이 제1 발현 수준에 비해 유의하게 감소된 경우 대상체가 치료에 반응하는 것으로 특정하는 단계

를 포함하는, 흑색종을 갖는 인간 대상체의 치료에 대한 반응을 결정하는 방법.

청구항 25 

제24항에 있어서, 제1 시점이 인간 대상체에 대한 치료의 실시 이전인 방법.

청구항 26 

제24항에 있어서, 제1 시점이 인간 대상체에 대한 치료의 실시 이후인 방법.

청구항 27 

제24항 내지 제26항 중 어느 한 항에 있어서, 치료가 면역 요법을 포함하는 것인 방법.

청구항 28 
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제24항 내지 제26항 중 어느 한 항에 있어서, 치료가 표적 요법을 포함하는 것인 방법.  

청구항 29 

제28항에 있어서, 표적 요법이 BRAF 저해제를 포함하는 것인 방법.

청구항 30 

제24항 내지 제26항 중 어느 한 항에 있어서,

(a) 90% 초과의 감도; 또는

(b) 90% 초과의 특이성

을 갖는 방법.

청구항 31 

제24항 내지 제26항 중 어느 한 항에 있어서, RNA 바이오마커의 발현 수준은, 바이오마커와 표지된 프로브 또는

프라이머 사이에 복합체를 형성함으로써 검출되는 것인 방법. 

청구항 32 

제24항 내지 제26항 중 어느 한 항에 있어서, RNA 바이오마커는 역전사되어 cDNA를 생성하고, 생성된 cDNA 발현

수준이 검출되는 것인 방법.

청구항 33 

제24항 내지 제26항 중 어느 한 항에 있어서, 시험 샘플이 혈액, 혈청, 혈장, 또는 신생물 조직인 방법.

청구항 34 

삭제

청구항 35 

삭제

발명의 설명

기 술 분 야

관련 출원들에 대한 상호 참조[0001]

본 출원은 2017년 5월 25일에 출원된 미국 가출원 제62/511,058호의 이익 및 이에 대한 우선권을 주장하며, 그[0002]

내용은 인용에 의해 본원에 포함된다.

서열 목록의 인용에 의한 포함[0003]

2018년 5월 12일에 생성되었고 크기가 265 kB인 "LBIO-001_001WO SEQ LISTING.txt"로 명명된 텍스트 파일의 내[0004]

용은 그 전문이 인용에 의해 본원에 포함된다.

발명의 분야[0005]

본 발명은 흑색종 검출에 관한 것이다. [0006]

배 경 기 술

흑색종은 발병률이 계속 증가하는 흔하고 (~ 24-35/100,000 발병률 - 미국), 매우 공격적인 피부암이다. 가장[0007]

흔한 피부 흑색종은 UV 노출 및 면역 조절장애와 관련이 있다. 한 그룹으로서, 흑색종은 가장 높은 돌연변이 부

담(> 10 돌연변이/Mb)을 갖는 것으로 알려져 있다. 주요 돌연변이는 BRAF(~ 50%), N-Ras(~ 20%) 및 NF-1(~ 5

%)을 포함하며, 이는 함께 모든 돌연변이의 75%를 구성한다. 흑색종은 종양이 이러한 경로에서 단백질을 코딩하

는 유전자에서 돌연변이를 나타내는 지 여부에 관계없이 MAPK 경로 활성화에 중독되어 있다. 이는 이 종양에서
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표적 요법, 예를 들어 BRAF v600E 작용제에 대한 이론적 근거를 제공한다. 예를 들어, RASopathy 유전자 및 사

이클린 D1/cdk4의 증폭 및/또는 종양 억제자 PTEN의 돌연변이/손실에서의 다른 기능 획득 및 기능 상실 돌연변

이가 또한 종양의 특징을 나타낸다. 이것은 흑색종을 가장 공격적이고 치료에 내성인 암 중 하나로 만든다.

5년 생존율은 단계 I의 경우 95-100%, 단계 II의 경우 65-93%, 단계 III 및 IV의 경우 각각 41-71% 및 9-28%의[0008]

범위이다. 수술, 면역 요법 및 표적 요법은 화학 요법과 방사선을 보조제로 사용하여 관리의 기초를 제공한다.

그러나, 수술은 흑색종 관리(진단, 치유 및 완화)에서 결정적인 역할을 한다. 센티넬 림프절 생검은 예후 정보

를 제공하기 때문에 널리 보급되어 있다. 그러나, 흑색종은 예측 또는 예후 정보를 제공함으로써 환자 관리를

가이드하는데 도움이 되기 위한 임상적으로 유용한 비침습적인, 예를 들어 질병 활성의 혈액 기반 바이오마커가

부족하다.

혈액 기반 인자는 락테이트 탈수소효소(LDH), 순환 종양(ct) DNA에서의 돌연변이 검출, 순환 종양 세포(CTC) 및[0009]

순환 mRNA의 측정을 포함한다. LDH가 공격적인 종양 행동을 특정하고 재발을 예측하는데 일반적으로 사용되지만

그 측정기준(metrics)은 예를 들어 30-50%의 정확도로 매우 낮다. 이는 또한 흑색종에 비특이적이다. BRAF와 같

은 표적 유전자의 돌연변이가 혈중 ctDNA에서 검출될 수 있지만, 치료 효능의 지표로서의 그 유용성은 예를 들

어 45-70% 정확도로 제한된다. CTC는 흑색종에서 정확한 마커인 것으로 보이지 않으며 임상적 유용성에 대한 합

의가 없다. 순환 microNA(miRNA)가 검출되었지만 아직 임상적으로 유용하다는 증거는 없다.

흑색종의 경우, 질병 재발에 대한 진단 또는 예후로서 기능하는 다중-mRNA 순환 바이오마커가 없다. 흑색종에서[0010]

수술 또는 약물 요법의 효능을 모니터링하는데 사용될 수 있는 바이오마커는 현재 부족하다.

발명의 내용

다른 것들 중에서도, 흑색종을 위한 28-유전자 발현 툴이 본원에 개시되어 있다. 이것은 흑색종의 검출에 대한[0011]

높은 감도 및 특이성(> 95%)을 가지며, 공격적인 비치료 질환을 안정되고 치료된 질환과 구별할 수 있다. 

본 개시의 일 양태는 하기 단계를 포함하는, 흑색종의 검출이 필요한 대상체에서 흑색종을 검출하는 방법에 관[0012]

한 것이다: (1) 대상체로부터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출하는데 특이적인 복수의

작용제와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수준을 결정하는 단계로서,

적어도 29개의 바이오마커는 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  YY2,  및  적어도  하나의  하우스키핑  유전자를  포함하는  것인

단계; (2)  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9, ENOSF1, FANCL, HJURP,

HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,

SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으

로  정규화하여,  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,

HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　

SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; (3) 각각의 정규

화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제1의 소정의 컷오프 값과 비교

하는 단계; 및 (5) 리포트를 생성하는 단계로서, 리포트는, 스코어가 제1의 소정의 컷오프 값 이상인 경우 대상

체에서 흑색종의 존재를 특정하거나 또는 스코어가 제1의 소정의 컷오프 값 미만인 경우 대상체에서 흑색종의

부존재를 특정하며, 제1의 소정의 컷오프 값은 0 내지 100의 스케일에서 20인 단계.

일부 실시양태에서, 상기 방법은 흑색종을 갖는 것으로 확인된 대상체를 수술 또는 약물 요법으로 치료하는 단[0013]

계를 더 포함한다.

본 개시의 또 다른 양태는 하기 단계를 포함하는, 대상체의 흑색종이 안정적인지 또는 진행성인지를 결정하는[0014]

방법에 관한 것이다: (1) 대상체로부터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출하는데 특이적인

복수의 작용제와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수준을 결정하는 단

계로서, 적어도 29개의 바이오마커가 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9,

ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,

PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, YY2, 및 적어도 하나의 하우스키핑 유전자를 포함하

는 것인 단계; (2) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL,

HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　

SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발
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현 수준으로 정규화하여, ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; (3) 각각의

정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제2의 소정의 컷오프 값과

비교하는 단계; 및 (5) 리포트를 생성하는 단계로서, 리포트는, 정규화된 발현 수준이 제2의 소정의 컷오프 값

이상인 경우 흑색종이 진행성인 것으로 특정하거나 또는 정규화된 발현 수준이 제2의 소정의 컷오프 값 미만인

경우 흑색종이 안정적인 것으로 특정하며, 제2의 소정의 컷오프 값은 0 내지 100의 스케일에서 50인 단계.

본 개시의 또 다른 양태는 하기 단계를 포함하는, 흑색종을 갖는 대상체에서 외과적 절제의 정도를 평가하는 방[0015]

법에 관한 것이다: (1) 외과적 절제 후의 대상체로부터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출

하는데 특이적인 복수의 작용제와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수

준을  결정하는  단계로서,  적어도  29개의  바이오마커가  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,

DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,

LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, YY2, 및 적어도 하나의 하우스

키핑  유전자를  포함하는  것인  단계;  (2)  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,

DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나

의 하우스키핑 유전자의 발현 수준으로 정규화하여, ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55,

DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻

는 단계; (3) 각각의 정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제3의

소정의 컷오프 값과 비교하는 단계; 및 (5) 리포트를 생성하는 단계로서, 리포트는, 정규화된 발현 수준이 제3

의 소정의 컷오프 값 이상인 경우 외과적 절제가 흑색종 전체를 제거하지 않은 것으로 특정하거나, 또는 정규화

된 발현 수준이 제3의 소정의 컷오프 값 미만인 경우 외과적 절제가 흑색종 전체를 제거한 것으로 특정하며, 제

3의 소정의 컷오프 값은 0 내지 100의 스케일에서 20인 단계.

일부 실시양태에서, 리포트는 추가적으로, 정규화된 발현 수준이 제3의 소정의 컷오프 값 이상인 경우 흑색종의[0016]

재발의 위험이 높은 것으로 특정하거나 또는 정규화된 발현 수준이 제3의 소정의 컷오프 값 미만인 경우 흑색종

의 재발의 위험이 낮은 것으로 특정한다.

본 개시의 또 다른 양태는 하기 단계를 포함하는, 치료에 대한 흑색종을 갖는 대상체에 의한 반응을 결정하는[0017]

방법에 관한 것이다: (1) 제1 시점에서, 대상체로부터의 제1 시험 샘플을 적어도 28개의 바이오마커의 발현을

검출하는데 특이적인 복수의 작용제와 접촉시킴으로써, 상기 제1 시험 샘플로부터 적어도 28개의 바이오마커의

제1 발현 수준을 결정하는 단계로서, 상기 28개의 바이오마커는 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1,

CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127,

LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2를 포함하는 것인 단계;

(2) 제2 시점에서, 대상체로부터의 제2 시험 샘플을 적어도 28개의 바이오마커의 발현을 검출하는데 특이적인

복수의 작용제와 접촉시킴으로써, 상기 제2 시험 샘플로부터 적어도 28개의 바이오마커의 제2 발현 수준을 결정

하는 단계로서, 제2 시점이 제1 시점 이후이고 대상체에 대한 치료의 실시 이후인 단계; (3) 제1 발현 수준을

제2 발현 수준과 비교하는 단계; 및 (4) 리포트를 생성하는 단계로서, 리포트는, 제2 발현 수준이 제1 발현 수

준에 비해 유의하게 감소되는 경우 대상체가 치료에 반응하는 것으로 특정하는 것인 단계.

일부 실시양태에서, 제1 시점은 대상체에 대한 치료의 실시 이전이다. 일부 실시양태에서, 제1 시점은 대상체에[0018]

대한 치료의 실시 이후이다. 일부 실시양태에서, 치료는 면역 요법 또는 표적 요법(예를 들어, BRAF 저해제)을

포함한다.

일부  실시양태에서,  적어도  하나의  하우스키핑  유전자는  ALG9,  SEPN,  YWHAQ,  VPS37A,  PRRC2B,  DOPEY2,[0019]

NDUFB11,  ND4,  MRPL19,  PSMC4,  SF3A1,  PUM1,  ACTB,  GAPD,  GUSB,  RPLP0,  TFRC,  MORF4L1,  18S,  PPIA,  PGK1,

RPL13A, B2M, YWHAZ, SDHA, HPRT1, TOX4, 및 TPT1로 이루어진 군에서 선택된다.

일부 실시양태에서, 적어도 하나의 하우스키핑 유전자는 TOX4 및 TPT1을 포함한다.[0020]

일부 실시양태에서, 정규화된 발현 수준은 (1) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD,[0021]

DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 TOX4의 발현
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수준으로  정규화하여,  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 제1의 정규화된 발현 수준을 얻는 단계; (2)

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L,  TDRD7,  TXK,  및  YY2의  각각의  발현  수준을  TPT1의  발현  수준으로  정규화하여,  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 제2의 정규화된 발현 수준을 얻는 단계; 및 (3) 제1의 정규화된 발현 수준 및 제2

의 정규화된 발현 수준을 평균하여 정규화된 발현 수준을 얻는 단계에 의해 얻어진다.

일부 실시양태에서, 상기 방법은 적어도 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 또는[0022]

99%의 특이성, 감도, 및/또는 정확도를 가질 수 있다. 일부 실시양태에서, 상기 방법은 90% 초과의 감도를 갖는

다. 일부 실시양태에서, 상기 방법은 90% 초과의 특이성을 갖는다. 

일부 실시양태에서, 바이오마커는 RNA,  cDNA,  또는 단백질이다. 바이오마커가 RNA인 경우, RNA는 역전사되어[0023]

cDNA를 생성할 수 있고, 생성된 cDNA 발현 수준이 검출된다. 일부 실시양태에서, 바이오마커의 발현 수준은 바

이오마커와 표지된 프로브 또는 프라이머 사이에 복합체를 형성함으로써 검출된다. 바이오마커가 RNA 또는 cDNA

인 경우, RNA 또는 cDNA는 RNA 또는 cDNA와 표지된 핵산 프로브 또는 프라이머 사이에 복합체를 형성함으로써

검출될 수 있다. 바이오마커가 단백질인 경우, 단백질은 단백질과 표지된 항체 사이에 복합체를 형성함으로써

검출될 수 있다. 일부 실시양태에서, 표지는 형광 표지이다.

일부 실시양태에서, 시험 샘플은 혈액, 혈청, 혈장, 또는 신생물 조직이다.[0024]

일부 실시양태에서, 제1의 소정의 컷오프 값은 신생물 질환이 없는 대상체로부터 얻어진 복수의 기준 샘플에서[0025]

유래할 수 있다. 제2의 소정의 컷오프 값은 흑색종이 면역 요법과 같은 치료에 의해 적절히 제어되는 대상체로

부터 얻어진 복수의 기준 샘플로부터 유래할 수 있다. 제3의 소정의 컷오프 값은 흑색종이 수술에 의해 완전히

제거되어졌고 "질환이 없는" 것으로 간주된 대상체로부터 얻어진 복수의 기준 샘플에서 유래할 수 있다. 일부

실시양태에서, 각각의 기준 샘플은 혈액, 혈청, 혈장, 또는 비-신생물 조직일 수 있다. 

일부 실시양태에서, 대상체는 흑색종이 있는 것으로 진단된 대상체, 적어도 하나의 흑색종 증상을 가진 대상체,[0026]

또는 흑색종 발병에 대한 소인 또는 가족력을 가진 대상체이다. 일부 실시양태에서, 대상체는 인간이다.

일부 실시양태에서,  알고리즘은 XGB,  RF,  glmnet,  cforest,  CART,  treebag,  knn,  nnet,  SVM-radial,  SVM-[0027]

linear, NB, NNET, 또는 mlp이다.

도면의 간단한 설명

도 1은 임상 사진에 대한 3개의 기여자의 시스템 - 컨트롤(대조군), 반응형 및 진행형으로서 흑색종 스코어의[0028]

시각화를 보여주는 그래프이다. 각 코너를 향한 샘플은 각 임상 그룹의 순수한 표현을 나타낸다. 중간에 있는

샘플은 알고리즘 및 임상적 불확실성 영역에 있다.

도 2는 87 내지 100% 범위의 테스트 세트에서 테스트에 대한 측정기준을 나타내는 그래프이다.

도 3a-3c는 테스트 세트 2에서 순환 흑색종 유전자 테스트(Melanomx)의 평가를 보여주는 일련의 그래프이다. 값

은 컨트롤에서보다 흑색종 샘플에서 유의하게 높았다 (도 3a). 치료에 반응하는 환자는 컨트롤과 유사한 값을

가졌다. 흑색종을 컨트롤과 구별하기 위한 AUC를 특정하는 테스트 세트 2의 수신자 오퍼레이터 곡선 분석은

>0.95였다 (도 3b). 테스트에 대한 측정기준은 78-92%의 범위였다 (도 3c).

도 4a-4b는 Melanomx에 대한 수술의 효과를 보여주는 일련의 그래프이다. 수준은 수술에 의해 유의하게 감소되

었다 (p<0.0001) (도 4a). NED(수술 후 질환의 증거가 없음) 그룹의 값은 수술 후 잔류 질환을 갖는 그룹의 값

보다 유의하게 낮았다  (p=0.0007) (도 4b). 

도 5는 Melanomx 스코어에 대한 치료의 효과를 보여주는 그래프이다. 수준은 면역 요법(이필리무맙) 또는 BRAF

저해제(베무라페닙)에 의해 유의하게 감소되었다.

도 6a-6b는 3가지 상이한 흑색종 세포주에서 Melanomx 스코어를 보여주는 일련의 그래프이다. 도 6a는 세포주가

상승된 발현을 나타내는 것을 보여준다 - Melanomx 스코어는 40(A375) 내지 95(Hs294) 범위임. 도 6b는 흑색종
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을 갖지 않은 대상체로부터의 혈액 중으로 이들 세포의 스파이킹이 검출 가능한 유전자 발현 및 스코어를 초래

했음을 보여준다. 최소 1 세포/ml의 혈액이 일관되게 식별될 수 있었다.

도 7a-7b는 종양 조직에서의 발현 및 동시에 수집된 혈액 샘플과의 상관성을 나타내는 일련의 그래프이다. 도

7a에서, Melanomx 스코어는 흑색종 종양 조직에서 40-97의 범위였다. 이에 반해, 정상 상피는 <20의 값을 나타

냈다. 도 7b에서는, 종양 조직에서의 유전자 발현이 매칭된 혈액 샘플과 비교된다. 이것은 고도로 일치한다

(상관 ~0.80).

발명을 실시하기 위한 구체적인 내용

본 발명의 세부 사항은 아래의 수반되는 설명에서 제시된다. 본 명세서에 기재된 것과 유사하거나 동등한 방법[0029]

및 재료가 본 발명의 실시 또는 시험에 사용될 수 있지만, 예시적인 방법 및 재료가 여기서 설명된다. 본 발명

의  다른  특징,  목적  및  이점은  상세한  설명  및  청구범위로부터  명백할  것이다.  명세서  및  첨부된

청구범위에서, 단수의 형태는 문맥상 명백하게 다르게 나타내지 않는 한 복수를 포함한다. 달리 정의되지 않는

한, 본원에 사용된 모든 기술 및 과학 용어는 본 발명이 속하는 기술 분야의 통상의 기술자에 의해 일반적으로

이해되는 것과 동일한 의미를 갖는다. 본 명세서에 인용된 모든 특허 및 공보는 그 전문이 인용에 의해 본원에

포함된다.

흑색종의 초기 징후는 기존의 기태(moles)의 형태 또는 색의 변화, 또는 결절성 흑색종의 경우, 피부의 어느 곳[0030]

에서나 새로운 덩어리의 출현을 포함한다. 후기 단계에서, 기태는 가렵거나, 궤양이 나거나 피가 날 수 있다.

가시적인 검사가 가장 흔한 진단 기법이다. 흑색종은 하기 유형으로 나눠질 수 있다: 악성 흑색점, 악성 흑색점

흑색종, 표재 확산 흑색종, 말단 흑자 흑색종, 점막 흑색종, 결절성 흑색종, 폴립형 흑색종, 및 섬유조직형성

흑색종.

순환 흑색종 전사체의 측정 - Melanomx - 은 흑색종을 식별하고 Melanomx 스코어의 감소는 면역 요법 및 표적[0031]

요법과 같은 치료적 중재의 효능과 상관관계가 있다. RNA의 표적화된 유전자 발현 프로파일은 흑색종 환자의 말

초 혈액으로부터 단리될 수 있다. 이 발현 프로파일은 알고리즘에서 평가되어 출력(예측)으로 변환된다. 이것은

표준 임상 평가 및 영상화와 함께 활성 질환을 식별하거나 치료 반응의 평가를 제공하거나 재발 위험을 예측할

수 있다.

일 양태에서, 본 개시는 하기 단계를 포함하는, 흑색종의 검출이 필요한 대상체에서 흑색종을 검출하는 방법을[0032]

제공한다: (1) 대상체로부터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출하는데 특이적인 복수의 작

용제와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수준을 결정하는 단계로서, 적

어도 29개의 바이오마커는 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  YY2,  및  적어도  하나의  하우스키핑  유전자를  포함하는  것인

단계; (2)  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9, ENOSF1, FANCL, HJURP,

HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,

SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으

로  정규화하여,  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,

HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　

SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; (3) 각각의 정규

화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제1의 소정의 컷오프 값과 비교

하는 단계; 및 (5) 리포트를 생성하는 단계로서, 리포트는, 스코어가 제1의 소정의 컷오프 값 이상인 경우 대상

체에서 흑색종의 존재를 특정하거나 또는 스코어가 제1의 소정의 컷오프 값 미만인 경우 대상체에서 흑색종의

부존재를 특정하며, 제1의 소정의 컷오프 값은 0 내지 100의 스케일에서 20인 단계.

일부  실시양태에서,  적어도  하나의  하우스키핑  유전자는  ALG9,  SEPN,  YWHAQ,  VPS37A,  PRRC2B,  DOPEY2,[0033]

NDUFB11,  ND4,  MRPL19,  PSMC4,  SF3A1,  PUM1,  ACTB,  GAPD,  GUSB,  RPLP0,  TFRC,  MORF4L1,  18S,  PPIA,  PGK1,

RPL13A, B2M, YWHAZ, SDHA, HPRT1, TOX4, 및 TPT1로 이루어진 군에서 선택된다.

일부 실시양태에서, 적어도 하나의 하우스키핑 유전자는 TOX4 및 TPT1을 포함한다. 일부 실시양태에서, 정규화[0034]

된 발현 수준은 (1) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL,

HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　

SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  및 YY2의 각각의 발현 수준을 TOX4의 발현 수준으로 정규화하여,
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ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, 및 YY2의 각각의 제1의 정규화된 발현 수준을 얻는 단계; (2) ATL1, ATP6V0D, C1ORF21,

CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A,

IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의

각각의 발현 수준을 TPT1의 발현 수준으로 정규화하여, ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,

DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,

LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 제2의 정규화

된 발현 수준을 얻는 단계; 및 (3) 제1의 정규화된 발현 수준 및 제2의 정규화된 발현 수준을 평균하여 정규화

된 발현 수준을 얻는 단계에 의해 얻어진다.

제공된 방법들 중에서 흑색종을 분류하거나 검출할 수 있는 방법이 있다. 일부 실시양태에서, 제공된 방법들은[0035]

인간 혈액 샘플에서 흑색종을 식별하거나 분류할 수 있다. 일부 예에서, 상기 방법들은 그러한 정보를 적어도

75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 또는 99%의 특이성, 감도, 및/또는 정확도로

제공할 수 있다. 

작용제는 바이오마커의 검출을 위한 임의의 작용제일 수 있으며, 전형적으로는 단리된 폴리뉴클레오티드 또는[0036]

단리된 폴리펩티드 또는 단백질, 예컨대 항체, 예를 들어, 적어도 29개의 바이오마커에 특이적으로 혼성화하거

나 결합하는 것들이다. 

바이오마커는 RNA,  cDNA,  또는 단백질일 수 있다. 바이오마커가 RNA인 경우, RNA는 역전사되어 (예컨대 RT-[0037]

PCR에 의해) cDNA를 생성할 수 있고, 생성된 cDNA 발현 수준이 검출된다. 바이오마커의 발현 수준은 바이오마커

와 표지된 프로브 또는 프라이머 사이에 복합체를 형성함으로써 검출될 수 있다. 바이오마커가 RNA 또는 cDNA인

경우, RNA 또는 cDNA는 RNA 또는 cDNA와 표지된 핵산 프로브 또는 프라이머 사이에 복합체를 형성함으로써 검출

될 수 있다. RNA 또는 cDNA와 표지된 핵산 프로브 또는 프라이머 사이의 복합체는 혼성화 복합체일 수 있다. 

바이오마커가 단백질인 경우, 단백질은 단백질과 표지된 항체 사이에 복합체를 형성함으로써 검출될 수 있다.[0038]

표지는 임의의 표지, 예를 들어 형광 표지, 화학발광 표지, 방사성 표지, 등일 수 있다. 단백질 수준은 유전자

에 의해 코딩된 단백질을 특이적으로 검출하는 작용제, 예를 들어, 항체를 사용하는 면역침강, ELISA, 웨스턴

블롯 분석, 또는 면역조직화학(이에 한정되지 않음)을 포함한 방법에 의해 측정될 수 있다.

일부 실시양태에서, 상기 방법들은 시험 샘플을 제공된 작용제 중 하나와, 보다 전형적으로는 복수의 제공된 작[0039]

용제와, 예를 들어, 적어도 29개의 바이오마커에 특이적으로 결합하는 폴리뉴클레오티드의 세트와 접촉시킴으로

써 수행된다. 일부 실시양태에서, 상기 폴리뉴클레오티드의 세트는 DNA, RNA, cDNA, PNA, 게놈 DNA, 또는 합성

올리고뉴클레오티드를 포함한다. 일부 실시양태에서, 상기 방법들은 검출 이전에 예컨대 RT-PCR,  예를 들어,

QPCR에 의해 시험 샘플로부터 RNA를 단리하는 단계를 포함한다. 이에, 일부 실시양태에서, 흑색종 바이오마커,

예컨대 이의 발현 수준의 검출은 RNA의 존재, 부존재, 또는 양을 검출하는 것을 포함한다. 한 예에서, RNA는

PCR 또는 혼성화에 의해 검출된다. 

일부 실시양태에서, 폴리뉴클레오티드는 센스 및 안티센스 프라이머, 예컨대 적어도 29개의 바이오마커의 각각[0040]

에 특이적인 프라이머의 쌍을 포함한다. 이 실시양태의 한 양태에서, 적어도 29개의 바이오마커의 검출은 PCR,

전형적으로 정량적 또는 실시간 PCR에 의해 수행된다. 예를 들어, 한 양태에서, 검출은 역전사에 의해 시험 샘

플로부터 cDNA를 생성한 다음; 적어도 28개의 바이오마커의 패널에 특이적으로 혼성화하는 센스 및 안티센스 프

라이머의 쌍을 이용하여 cDNA를 증폭시키고, 증폭 생성물을 검출함으로써 수행된다. 

시험 샘플은 대상체로부터 얻어진 임의의 생물학적 유체일 수 있다.  바람직하게는, 시험 샘플은 혈액, 혈청,[0041]

혈장 또는 신생물 조직이다.

제1의 소정의 컷오프 값은 신생물 질환이 없는 대상체로부터 얻어진 복수의 기준 샘플에서 유래할 수 있다. 각[0042]

기준 샘플은 신생물 질환을 갖거나, 이의 증상을 보이거나, 또는 상기 질환을 갖는 것으로 진단되지 않은 대상

체로부터 얻어진 임의의 생물학적 유체일 수 있다. 일부 실시양태에서, 기준 샘플은 혈액, 혈청, 혈장, 또는 비

-신생물 조직이다.

상기 대상체는 흑색종이 있는 것으로 진단된 대상체, 적어도 하나의 흑색종 증상을 가진 대상체 또는 흑색종 발[0043]

병에 대한 소인 또는 가족력을 가진 대상체일 수 있다. 대상체는 임의의 포유동물일 수 있다.  바람직하게는,

대상체는 인간이다. 용어 "대상체" 및 "환자"는 본원에서 상호교환적으로 사용된다.
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스코어는 Melanomx 스코어이며, 0 내지 100의 스케일을 갖는다. Melanomx 스코어는 예측 분류 알고리즘, 예를[0044]

들어, XGB, RF, glmnet, cforest, CART, treebag, knn, nnet, SVM-radial, SVM-linear, NB, NNET, 또는 mlp로

부터 구축된 분류자의 프러덕트이다. 알고리즘은 데이터(즉, 발현 수준)를 분석한 다음 스코어를 할당한다.

상기 방법은 흑색종을 갖는 것으로 확인된 대상체를 수술, 약물 요법, 방사선 요법, 또는 이들을 조합하여 치료[0045]

하는 단계를 더 포함할 수 있다. 약물 요법은 면역 요법, 표적 요법, 화학 요법, 또는 이들의 조합일 수 있다.

일부  실시양태에서,  약물  요법은  면역  요법을  포함한다.  흑색종  치료를  위한  면역  요법의  예는  임리직

(Imlygic)(T-VEC), 옵디보(Opdivo)와 병용되는 여보이(Yervoy), 옵디보(니볼루맙), 키트루다(Keytruda)(펨브롤

리주맙), 여보이(이필리무맙), 인터류킨-2(IL-2), 및 인터페론 알파 2-b를 포함하지만 이에 한정되지 않는다.

일부 실시양태에서, 약물 요법은 표적 요법 예컨대 BRAF 저해제를 포함한다. 흑색종 치료를 위한 표적 요법의

예는 코텔릭(Cotellic)(코비메티닙)과 병용되는 젤보라프(Zelboraf), 멕키니스트(Mekinist)와 병용되는 타핀라

(Tafinlar), 타핀라(다브라페닙), 멕키니스트(트라메티닙), 및 젤보라프(베무라페닙)를 포함하지만 이에 한정되

지 않는다. 일부 실시양태에서, 약물 요법은 화학 요법을 포함한다. 일부 실시양태에서, 화학 요법은 다카바진

을 포함한다.

본 개시는 또한 하기 단계를 포함하는, 대상체의 흑색종이 안정적인지 또는 진행성인지를 결정하는 방법을 제공[0046]

한다: (1) 대상체로부터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출하는데 특이적인 복수의 작용제

와 접촉시킴으로써, 상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수준을 결정하는 단계로서, 적어도

29개의 바이오마커가 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL,

HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　

SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  YY2,  및 적어도 하나의 하우스키핑 유전자를 포함하는 것인 단계;

(2) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으로 정규화

하여, ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-

DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,

SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; (3) 각각의 정규화된 발현

수준을 알고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제2의 소정의 컷오프 값과 비교하는 단계;

및 (5) 리포트를 생성하는 단계로서, 리포트는, 정규화된 발현 수준이 제2의 소정의 컷오프 값 이상인 경우 흑

색종이 진행성인 것으로 특정하거나 또는 정규화된 발현 수준이 제2의 소정의 컷오프 값 미만인 경우 흑색종이

안정적인 것으로 특정하며, 제2의 소정의 컷오프 값은 0 내지 100의 스케일에서 50인 단계.

제2의 소정의 컷오프 값은 흑색종이 면역 요법과 같은 치료에 의해 적절히 제어되는 대상체로부터 얻어진 복수[0047]

의 기준 샘플에서 유래할 수 있다. 

외과적 절제는 필요한 대상체로부터 흑색종 조직을 제거하는 절차이다. 본 개시는 또한 하기 단계를 포함하는,[0048]

흑색종을 갖는 대상체에서 외과적 절제의 정도를 평가하는 방법을 제공한다: (1) 외과적 절제 후의 대상체로부

터의 시험 샘플을 적어도 29개의 바이오마커의 발현을 검출하는데 특이적인 복수의 작용제와 접촉시킴으로써,

상기 시험 샘플로부터 적어도 29개의 바이오마커의 발현 수준을 결정하는 단계로서, 적어도 29개의 바이오마커

가 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, YY2, 및 적어도 하나의 하우스키핑 유전자를 포함하는 것인 단계; (2) ATL1, ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7,  TXK,  및  YY2의  각각의 발현 수준을 적어도 하나의 하우스키핑 유전자의 발현 수준으로 정규화하여,

ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,

HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,

SPATS2L, TDRD7, TXK, 및 YY2의 각각의 정규화된 발현 수준을 얻는 단계; (3) 각각의 정규화된 발현 수준을 알

고리즘에 입력하여 스코어를 생성하는 단계; (4) 스코어를 제3의 소정의 컷오프 값과 비교하는 단계; 및 (5) 리

포트를 생성하는 단계로서, 리포트는, 정규화된 발현 수준이 제3의 소정의 컷오프 값 이상인 경우 외과적 절제

가 흑색종 전체를 제거하지 않은 것으로 특정하거나, 또는 정규화된 발현 수준이 제3의 소정의 컷오프 값 미만

인 경우 외과적 절제가 흑색종 전체를 제거한 것으로 특정하며, 제3의 소정의 컷오프 값은 0 내지 100의 스케일

에서 20인 단계.
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제3의 소정의 컷오프 값은 흑색종 질환이 수술에 의해 완전히 제거되어져 "질환이 없는" 것으로 간주되는 대상[0049]

체로부터 얻어진 복수의 기준 샘플에서 유래할 수 있다.

외과적 절제가 흑색종 전체를 제거하지 못한 것으로 결정되는 경우, 대상체는 흑색종의 재발의 위험에 있다. 따[0050]

라서, 일부 실시양태에서, 리포트는 추가적으로, 정규화된 발현 수준이 제3의 소정의 컷오프 값 이상인 경우 흑

색종의 재발의 위험이 높은 것으로 특정하거나 또는 정규화된 발현 수준이 제3의 소정의 컷오프 값 미만인 경우

흑색종의 재발의 위험이 낮은 것으로 특정한다.

본 개시는 또한 하기 단계를 포함하는, 치료에 대한 흑색종을 갖는 대상체에 의한 반응을 결정하는 방법을 제공[0051]

한다: (1) 제1 시점에서, 대상체로부터의 제1 시험 샘플을 적어도 28개의 바이오마커의 발현을 검출하는데 특이

적인 복수의 작용제와 접촉시킴으로써, 상기 제1 시험 샘플로부터 적어도 28개의 바이오마커의 제1 발현 수준을

결정하는 단계로서, 상기 28개의 바이오마커는 ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD,

DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2를 포함하는 것인 단계; (2) 제2 시

점에서, 대상체로부터의 제2 시험 샘플을 적어도 28개의 바이오마커의 발현을 검출하는데 특이적인 복수의 작용

제와 접촉시킴으로써, 상기 제2 시험 샘플로부터 적어도 28개의 바이오마커의 제2 발현 수준을 결정하는 단계로

서, 제2 시점이 제1 시점 이후이고 대상체에 대한 치료의 실시 이후인 단계; (3) 제1 발현 수준을 제2 발현 수

준과 비교하는 단계; 및 (4) 제2 발현 수준이 제1 발현 수준에 비해 유의하게 감소되는 경우 대상체가 치료에

반응하는 것으로 결정하는 단계.

일부 실시양태에서, 상기 방법들은 흑색종 치료, 예컨대 외과적 개입 또는 약물 요법(예를 들어, 면역 요법 또[0052]

는 표적 요법)에 대한 치료의 반응성을 예측할 수 있거나, 상기 치료 후 환자가 임상적으로 안정해졌는지 또는

상기 치료에 반응성인지 비반응성인지를 확인할 수 있다. 일부 경우에, 상기 방법들은 적어도 75%, 80%, 85%,

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 또는 99%의 특이성, 감도, 및/또는 정확도로 이를 행할 수 있

다.  일부  경우에는,  적어도 75%,  80%,  85%,  90%,  91%,  92%,  93%,  94%,  95%,  96%,  97%,  98%,  또는 99%의

특이성, 감도, 및/또는 정확도로 치료된 흑색종과 비치료된 흑색종 사이를 구분할 수 있다.

일부 실시양태에서, 제1 및 제2 시험 샘플은 동일한 유형일 수 있다. 일부 실시양태에서, 제1 및 제2 시험 샘플[0053]

은 다른 유형일 수 있다.

일부 실시양태에서, 치료는 약물 요법일 수 있다. 약물 요법은 면역 요법, 표적 요법, 화학 요법, 또는 이들의[0054]

조합일 수 있다. 일부 실시양태에서, 치료는 방사선 요법일 수 있다.

일부 실시양태에서, 제1 시점은 대상체에 대한 치료의 실시 이전이다. 일부 실시양태에서, 제1 시점은 대상체에[0055]

대한 치료의 실시 이후이다. 제2 시점은 제1 시점 후 수일, 수주, 또는 수개월일 수 있다. 예를 들어, 제2 시점

은 제1 시점 후 적어도 1일, 적어도 7일, 적어도 14일, 적어도 30일, 적어도 60일, 또는 적어도 90일일 수

있다. 

일부 실시양태에서, 제2 발현 수준이 제1 발현 수준보다 적어도 10% 더 낮은 경우에 제2 발현 수준은 제1 발현[0056]

수준에 비해 유의하게 감소된다. 일부 실시양태에서는, 제2 발현 수준이 제1 발현 수준보다 적어도 20% 더 낮은

경우에 제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다. 일부 실시양태에서는, 제2 발현 수준이 제1

발현 수준보다 적어도 30% 더 낮은 경우에 제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다. 일부 실

시양태에서는, 제2 발현 수준이 제1 발현 수준보다 적어도 40% 더 낮은 경우에 제2 발현 수준은 제1 발현 수준

에 비해 유의하게 감소된다. 일부 실시양태에서는, 제2 발현 수준이 제1 발현 수준보다 적어도 50% 더 낮은 경

우에 제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다. 일부 실시양태에서는, 제2 발현 수준이 제1 발

현 수준보다 적어도 60% 더 낮은 경우에 제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다. 일부 실시

양태에서는, 제2 발현 수준이 제1 발현 수준보다 적어도 70% 더 낮은 경우에 제2 발현 수준은 제1 발현 수준에

비해 유의하게 감소된다. 일부 실시양태에서, 제2 발현 수준이 제1 발현 수준보다 적어도 80% 더 낮은 경우에

제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다. 일부 실시양태에서, 제2 발현 수준이 제1 발현 수준

보다 적어도 90% 더 낮은 경우에 제2 발현 수준은 제1 발현 수준에 비해 유의하게 감소된다.

일부 실시양태에서, 상기 방법은 제3 시점에서 대상체로부터의 제3 시험 샘플을 적어도 28개의 바이오마커의 발[0057]

현을 검출하는데 특이적인 복수의 작용제와 접촉시킴으로써 상기 제3 시험 샘플로부터 적어도 28개의 바이오마

커의 제3 발현 수준을 결정하는 단계를 더 포함하며, 여기서 제3 시점은 제2 시점 이후이다. 상기 방법은 발현

수준 변화의 추세를 나타내는 플롯을 생성하는 단계를 더 포함할 수 있다.
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본 개시는 또한 하기 단계를 포함하는 어세이를 제공한다: (1) 흑색종으로 진단된 환자 또는 흑색종을 갖는 것[0058]

으로 의심되는 대상체로부터의 시험 샘플로부터 이하의 30개의 바이오마커: ATL1,  ATP6V0D,  C1ORF21, CFLAR,

CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1,

LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  YY2,  TOX4,  및

TPT1로 본질적으로 이루어진 바이오마커의 발현 수준을 결정하는 단계로서, 발현 수준은 시험 샘플을 30개의 바

이오마커의  발현을  검출하는데  특이적인  복수의  작용제와  접촉시킴으로써  측정되는  것인  단계;  (2)  ATL1,

ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 발현 수준을 TOX4의 발현 수준으로 정규화하여, ATL1, ATP6V0D, C1ORF21, CFLAR,

CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1,

LOC494127, LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의

제1의 정규화된 발현 수준을 얻는 단계; (3) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD,

DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 TPT1의 발현

수준으로  정규화하여,  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 제2의 정규화된 발현 수준을 얻는 단계; (4) 제

1의 정규화된 발현 수준 및 제2의 정규화된 발현 수준을 평균하여 각 바이오마커에 대한 정규화된 발현 수준을

얻는 단계; (5) 각각의 정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; 및 (6) 스코어를

제1의 소정의 컷오프 값과 비교하는 단계.

본 개시는 또한 하기 단계를 포함하는 어세이를 제공한다: (1) 흑색종으로 진단된 환자 또는 흑색종을 갖는 것[0059]

으로  의심되는  대상체로부터의  시험  샘플에서  이하의  30개의  바이오마커:  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,

CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1,

LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,  TDRD7,  TXK,  YY2,  TOX4,  및

TPT1로 이루어진 바이오마커의 발현 수준을 결정하는 단계로서, 발현 수준은 시험 샘플을 30개의 바이오마커의

발현을  검출하는데  특이적인  복수의  작용제와  접촉시킴으로써  측정되는  것인  단계;  (2)  ATL1,  ATP6V0D,

C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,

HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,  LOH12CR,  PBXIP1,  RNF5,　SERTAD2,  SLC35G5,  SPATS2L,

TDRD7, TXK, 및 YY2의 각각의 발현 수준을 TOX4의 발현 수준으로 정규화하여, ATL1, ATP6V0D, C1ORF21, CFLAR,

CFLAR-AS1, CHP1, DDX55, DMD, DNAJC9, ENOSF1, FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1,

LOC494127, LOC646471, LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의

제1의 정규화된 발현 수준을 얻는 단계; (3) ATL1, ATP6V0D, C1ORF21, CFLAR, CFLAR-AS1, CHP1, DDX55, DMD,

DNAJC9,  ENOSF1,  FANCL,  HJURP,  HLA-DOA,  HLA-DRA,  HNRNPA3P1,  IL23A,  IQGAP1,  LOC494127,  LOC646471,

LOH12CR, PBXIP1, RNF5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 발현 수준을 TPT1의 발현

수준으로  정규화하여,  ATL1,  ATP6V0D,  C1ORF21,  CFLAR,  CFLAR-AS1,  CHP1,  DDX55,  DMD,  DNAJC9,  ENOSF1,

FANCL, HJURP, HLA-DOA, HLA-DRA, HNRNPA3P1, IL23A, IQGAP1, LOC494127, LOC646471, LOH12CR, PBXIP1, RNF

5,　SERTAD2, SLC35G5, SPATS2L, TDRD7, TXK, 및 YY2의 각각의 제2의 정규화된 발현 수준을 얻는 단계; (4) 제

1의 정규화된 발현 수준 및 제2의 정규화된 발현 수준을 평균하여 각 바이오마커에 대한 정규화된 발현 수준을

얻는 단계; (5) 각각의 정규화된 발현 수준을 알고리즘에 입력하여 스코어를 생성하는 단계; 및 (6) 스코어를

제1의 소정의 컷오프 값과 비교하는 단계.
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흑색종 바이오마커 및 하우스키퍼의 서열 정보가 표 1에 제시된다. [0060]

[0061]

[0062]
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[0178]

정의[0179]

관사 "한" 및 "하나"는 본 개시에서 관사의 문법적 대상 중 하나 이상(즉, 적어도 하나)을 지칭하기 위해 사용[0180]

된다. 예로서, "요소"는 하나의 요소 또는 하나 초과의 요소를 의미한다.

용어 "및/또는"은 달리 나타내지 않는 한 본 개시에서 "및" 또는 "또는"을 의미하는 것으로 사용된다.[0181]

본원에 사용되는 용어 "폴리뉴클레오티드" 및 "핵산 분자"는 리보뉴클레오티드 또는 데옥시뉴클레오티드 중 적[0182]

어도 10개의 염기 또는 염기쌍 길이의 뉴클레오티드의 폴리머 형태, 또는 어느 유형의 뉴클레오티드의 변형된

형태를 의미하도록 상호교환적으로 사용되고, 단일 가닥 및 이중 가닥 형태의 DNA를 포함하는 것으로 의도된다.

본원에서 사용시, 마이크로어레이 분석에서 프로브로서 작용하는 핵산 분자 또는 핵산 서열은 바람직하게는 뉴

클레오티드, 더 바람직하게는 DNA 및/또는 RNA의 쇄를 포함한다. 다른 실시양태들에서, 핵산 분자 또는 핵산 서

열은 다른 종류의 핵산 구조 예컨대 DNA/RNA 헬릭스, 펩티드 핵산(PNA), 잠금 핵산(LNA) 및/또는 리보자임을 포

함한다. 본원에서 사용되는 용어 "핵산 분자"는 또한 천연 뉴클레오티드와 동일한 기능을 나타내는 비천연 뉴클

레오티드, 변형된 뉴클레오티드 및/또는 비뉴클레오티드 빌딩 블록을 포함하는 쇄를 포함한다.

본원에서 사용되는 용어 "혼성화하다", "혼성화하는", "혼성화한다" 등은, 폴리뉴클레오티드의 맥락에서 사용될[0183]

때, 통상적인 혼성화 조건, 예컨대 50% 포름아미드/6XSSC/0.1% SDS/100 ㎍/ml ssDNA에서의 혼성화(여기서 혼성

화를 위한 온도는 37℃를 초과하고, 0.1 XSSC/0.1% SDS에서 세척을 위한 온도는 55℃를 초과함), 바람직하게는

엄격한 혼성화 조건을 지칭하는 것으로 의도된다.

본원에서 사용되는 용어 정규화" 또는 "정규화군(normalizer)"는 샘플 중의 바이오마커 농도의 생물학적 변화보[0184]

다는 샘플 취급, 샘플 준비 및 측정 방법으로 인한 기술적 변화에서 발생하는 영향을 조정하기 위해 표준 값에

대한 미분 값(differential value)의 표현을 지칭한다. 예를 들어, 차별적으로 발현된 단백질의 발현을 측정할

때, 단백질의 발현에 대한 절대 값은 발현에서 실질적으로 일정한 표준 단백질의 발현에 대한 절대 값으로 표현

될 수 있다.

용어 "진단" 및 "진단학"은 또한 각각 용어 "예후" 및 "예후학"뿐만 아니라 시간에 따른 진단 및/또는 예후를[0185]

모니터링하기 위해 2개  이상의 시점에 걸쳐 그러한 절차의 적용, 및 그에 기초한 통계 모델링을 포함한다.

또한, 진단이라는 용어는 a. 예측(환자가 공격적인 질환(과증식/침습)을 일으킬 가능성이 있는지 판단), b. 예

후(향후에 미리 선택된 시간에 환자가 더 나은 결과를 보일지 또는 더 나쁜 결과를 보일지 예측), c.  치료

선택, d. 치료 약물 모니터링, 및 e. 재발 모니터링을 포함한다. 
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생물학적 샘플과 관련하여 본원에서 사용되는 용어 "제공(하는)"은 대상체로부터 생물학적 샘플을 직접 또는 간[0186]

접적으로 얻는 것을 지칭한다. 예를 들어, "제공"은 (예를 들어, 혈액 채취, 조직 생검, 세척 등에 의해) 대상

체로부터 생물학적 샘플을 직접적으로 얻는 행위를 지칭할 수 있다. 나아가, "제공"은 생물학적 샘플을 간접적

으로 얻는 행위를 지칭할 수 있다. 예를 들어, 제공은 샘플을 직접 얻은 당사자로부터 샘플을 받는 실험실의 행

위 또는 보관소에서 샘플을 얻는 행위를 지칭할 수 있다.

"정확도"는 측정된 또는 계산된 양(시험 보고된 값)의, 실제의 (또는 참된) 값에 대한 적합성의 정도를 지칭한[0187]

다. 임상적 정확도는 참된 결과(진양성(TP) 또는 진음성(TN) 대 오분류된 결과(위양성(FP) 또는 위음성(FN))의

비율과 관련이 있으며 감도, 특이성, 양의 예측값(PPV) 또는 음의 예측값(NPV)으로, 또는 다른 척도 중에서도,

가능성, 오즈비(odds ratio)로서 표시될 수 있다.

본원에서 사용되는 용어 "생물학적 샘플"은 잠재적으로 하나 이상의 바이오마커를 함유하는 생물학적 기원의 임[0188]

의의 샘플을 지칭한다. 생물학적 샘플의 예는 조직, 장기, 또는 체액 예컨대 전혈, 혈장, 혈청, 조직, 세척액

또는 질환의 검출에 사용되는 임의의 다른 표본을 포함한다.

본원에서 사용되는 용어 "대상체"는 포유동물, 바람직하게는 인간을 지칭한다.[0189]

병태와 관련하여 본원에서 사용되는 "치료" 또는 "치료법"은 병태의 예방, 병태의 발병 또는 발병 속도의 둔화,[0190]

병태의 발생 위험 감소, 병태와 관련된 증상의 발현의 예방 또는 지연, 병태와 관련된 증상의 경감 또는 종결,

병태의 완전한 또는 부분적인 회귀의 발생, 또는 이들의 일부 조합을 지칭할 수 있다.

바이오마커 수준은 질환의 치료로 인해 달라질 수 있다. 바이오마커 수준의 변화는 본 개시에 의해 측정될 수[0191]

있다. 바이오마커 수준의 변화는 질환 또는 치료의 진행을 모니터링하는데 사용될 수 있다.

"변경된", "변화된" 또는 "유의하게 다른"은 합리적으로 비교 가능한 상태, 프로파일, 측정 등으로부터의 검출[0192]

가능한 변화 또는 차이를 지칭한다. 이러한 변화는 모두 또는 없음일 수 있다. 이는 점진적일 수 있으며 선형일

필요는 없다. 이는 규모에 따라 다를 수 있다. 변화는 1%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%,

95%, 99%, 100%, 또는 그 이상 증가 또는 감소일 수 있거나, 0%와 100% 사이의 임의의 값일 수 있다. 대안적으

로, 변화는 1배, 1.5배, 2배, 3배, 4배, 5배 또는 그 이상일 수 있거나 또는 1배 내지 5배 사이의 임의의 값일

수 있다. p 값이 0.1, 0.05, 0.001 또는 0.0001이면 변화는 통계적으로 유의할 수 있다.

용어 "안정한 질환"은 흑색종의 존재에 대한 진단을 지칭하지만, 흑색종이 치료되고 안정된 상태, 즉 영상 데이[0193]

터 및/또는 최상의 임상적 판단에 의해 결정된 바와 같이 진행성이 없는 상태로 유지되는 것을 지칭한다.

용어 "진행성 질환"은 흑색종의 고 활성 상태의 존재에 대한 진단, 즉, 영상 데이터 및/또는 최상의 임상적 판[0194]

단에 의해 결정된 바와 같이, 치료된 적이 없고 안정하지 않거나, 또는 치료된 적이 있고 치료에 반응하지 않거

나, 또는 치료된 적이 있고 활성 질환이 남아있음에 대한 진단을 지칭한다.

실시예[0195]

본 개시는 하기 실시예에 의해 추가로 예시되며, 이는 본 개시 내용을 본원에 기재된 특정 절차로 범위 또는 취[0196]

지에 있어 제한하는 것으로 해석되지 않아야 한다. 실시예는 특정 실시양태를 예시하기 위해 제공되며, 이에 의

해 본 개시의 범위에 대한 제한이 의도되지 않는 것으로 이해되어여야 한다. 추가로, 본 개시의 취지 및/또는

첨부된 청구범위의 범주를 벗어나지 않고 당업자에게 시사될 수 있는 다양한 다른 실시양태, 변형 및 그 등가물

에 의지할 수 있음을 이해해야 한다.

실시예 1[0197]

28-마커 유전자 패널의 유도[0198]

n = 49 전혈 샘플로부터의 생(raw) 프로브 강도(n = 6,892,960 특징(features))를 사용하여 상이한 유형의 흑[0199]

색종  샘플  사이에서,  예를  들어  치료된  것과  치료되지  않은  것을  동시에  가장  잘  구별되는  유전자를

동정하였다. 총 28개의 전사체가 편견없는 방식으로 흑색종 행동의 잠재적 마커로서 특정되었다(표 2).

흑색종 질환 역학의 인공 지능 모델은 컨트롤(Control)(n = 90), 반응형/안정형(Responders/Stable)(n = 68)[0200]

및 진행형(Progressive)(n = 66) 샘플로부터 전혈 중 이들 28개 마커의 정규화된 유전자 발현을 사용하여 구축

되었다. 데이터 세트는 모델 생성 및 검증을 위해 각각 훈련(n = 169) 및 시험(n = 55) 파티션으로 무작위로 분

할되었다. 훈련 데이터를 가장 잘 예측하는 5가지 알고리즘(XGB, RF, TreeBag, SVM, NNET)이 특정되었다. 테스

트  세트에서,  각  알고리즘은  샘플을  예측하는  확률  스코어를  생성했다.  각  확률  스코어는  미지의  샘플이
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컨트롤, 반응형/안정형 또는 진행형 클래스에 속하는 알고리즘의 "확실성"을 반영한다. 예를 들어, 미지의 샘플

S1은 하기의 확률 벡터{컨트롤 = 20, 반응형 = 50, 진행형 = 30}를 가질 수 있다. 이 샘플은 스코어가 50인 경

우 반응형으로 간주되지만 진행 가능성(확률 30)이 있을 수 있다(도 1).

[0201]
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[0202]

진단: 흑색종으로서 샘플의 확인[0203]

테스트 세트 1에서, 흑색종을 컨트롤과 구별하기 위한 테스트의 유용성에 대한 데이터가 표 3에 포함되어 있다.[0204]

측정기준이 도 2에 포함된다. 이들은 하기와 같다: 감도 >90%, 특이성 100%, PPV 100%, NPV 87%. 전체 정확도는

94%이다. 따라서 이 툴은 컨트롤과 공격형 및 안정형 흑색종 질환을 구별할 수 있다.
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[0205]

74명의 컨트롤 및 92명의 흑색종 환자를 포함하는 제2 테스트 세트(테스트 세트 2)에서 테스트를 평가하였다.[0206]

흑색종 그룹에서의 평균 Melanomx 스코어는 73±31인 반면 컨트롤 그룹에서의 것은 10±8이었다 (도 3a). 수신

자 오퍼레이터 곡선 분석은 스코어가 0.96의 곡선하 면적(AUC)을 나타내고(도 3b) 측정기준이 88-100%임(도 3

c)을 입증했다.

흑색종의 외과적 절제와의 상관관계.[0207]

외과 수술 시리즈(n = 46)에서, 흑색종의 제거는 스코어를 74±16에서 20±12로 감소시켰다(도 4a). 수술 후 그[0208]

룹의 평가는 질환의 증거가 없는 환자 13±6(컨트롤과 다르지 않음)과 잔류 질환이 있는 환자(33±9) 간에 스코

어가 유의하게 다르다는 것을 확인하였다 (도 4b). 따라서 Melanomx 스코어는 수술 범위를 정의하고 외과 치료

를 받을 대상을 특정할 수 있다.

면역 요법 및 표적 (BRAF 저해제) 요법의 평가.[0209]

치료 시리즈(n = 30)에서, 이필리무맙(CTLA-4를 표적으로 하는 면역 요법), 니볼루맙(PD-1을 표적으로 하는 면[0210]

역 요법) 또는 BRAF 저해제(베무라페닙)를 이용한 5개월간의 치료는 Melanomx 스코어를 각각 88±12에서 15±

5(p<0.0001), 35±14(p<0.001) 및 38±21(p<0.0001)로 유의하게 감소시켰다 (도 5). 치료 그룹의 모든 환자는

안정적이었다. 이는 Melanomx 스코어가 흑색종에서 면역 및 표적 요법 둘 다의 효능을 측정하기 위해 사용될 수

있고, 스코어의 감소는 치료적 개입에 대한 반응과 상관관계가 있음을 나타낸다.

유전자 발현이 흑색종 유래임을 확인.[0211]

본 발명자들은 상이한 흑색종 세포주, 종양 조직에서의 발현을 평가하고, 혈액에서의 발현을 수술 중 동일한 시[0212]

점에 수집된 종양 조직과 비교함으로써 흑색종이 혈액-기반 유전자 발현 어세이의 소스임을 확인하였다.

28개의 유전자 모두가 3종의 흑색종 세포주 모두에서 고도로 발현되었다. 스코어는 94±6(Hs294T)  내지 82±[0213]

5(CHL) 내지 42±9(A375) 범위였다 (도 6a).

이들 3종의 세포주 및 정상 전혈을 사용한 스파이크-인 실험은 단 1개의 세포가 1 ml의 혈액에 스파이크될 때[0214]

유전자 발현 스코어가 검출되었음을 입증하였다. 단일 흑색종 세포가 검출가능하였다. 스코어는 21±4(A375) 내

지 30±5(CHL) 내지 34±2(H2294) 범위였다 (도 6b). 스코어는 컨트롤 혈액(스파이크-인 없음; p<0.0001)과 비

교하여 유의하게 상승했다.

본 발명자들은 이후 종양 조직에서 유전자 발현을 평가했다. 28개의 유전자 모두 매칭된 정상 조직과 비교하여[0215]

흑색종에서 고도로 발현되었으며 스코어는 70±20 대 4±3으로 유의하게 증가되었다 (p<0.0001) (도 7a).

본 발명자들은 또한 동일한 시점에 수집된 종양 조직 및 혈액에서 유전자 발현을 비교했다. 유전자 발현은 고도[0216]

로 일치했으며 (피어슨 r: 0.74 - 0.83, 중앙값: 0.819) 종양 조직 및 혈액에서의 유전자 발현이 일치했음을 보
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여준다 (도 7b).

[0217]
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[0218]
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[0219]

균등물[0220]

본 발명은 상술한 특정 실시양태와 관련하여 설명되었지만, 이의 많은 대안, 수정 및 다른 변형이 당업자에게[0221]

명백할 것이다. 이러한 모든 대안, 수정 및 변형은 본 발명의 취지 및 범위 내에 포함되는 것으로 의도된다.

도면

도면1
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도면2

도면3a

도면3b
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도면3c

도면4a
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도면4b

도면5

도면6a
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도면6b

도면7a

도면7b

서 열 목 록
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SEQUENCE LISTING

<110>  Liquid Biopsy Research LLC

 

<120>  METHODS FOR MELANOMA DETECTION

<130>  LBIO-001/001WO 331068-2007

<150>  US 62/511,058

<151>  2017-05-25

<160>  56    

<170>  PatentIn version 3.5

<210>  1

<211>  2821

<212>  DNA

<213>  Homo sapiens

<400>  1

agtttgaggc tgcactgcac acctgcacaa cctgccttct acttagttct tctgagacat       60

ttctgaaagt ctgaattcct aggactgctc aatgaccttt gtccctgttg ggcacacgca      120

gtgtctcatc gctggtattg cacctttaat gagaccagga gttccgcaaa agtaaaacaa      180

aggggtcaca gactggttct ggttctacca cttcctcagt atgtgctctg ggacaaaaca      240

gcatatttgg caacatctcg gtgtccttat ctgcagcttg aagaggcgcc acagcaacat      300

cctcagagtc tgagcgaact gcgcccagcg cgggcacgga gcctcccacc gccagcaacc      360

tgcggccccg gagaaggcag cgagcgcagt gacagcgcct caccgccacc agctcctgga      420

ccaccatggc caagaaccgc agggacagaa acagttgggg tggattttcg gaaaagacat      480

atgaatggag ctcagaagag gaggagccag tgaaaaaggc aggaccagtc caagtcctca      540

ttgtcaaaga tgaccattcc tttgagttag atgaaactgc attaaatcgg atccttctct      600

cggaggctgt cagagacaag gaggttgttg ctgtatctgt tgctggagca tttagaaaag      660

gaaaatcatt cctgatggac ttcatgttga gatacatgta caaccaggaa tcagttgatt      720

gggttggaga ctacaatgaa ccattgactg gtttttcatg gagaggtgga tctgagcgag      780

agaccacagg aattcagata tggagtgaaa tcttccttat caataaacct gatggtaaaa      840

aggttgcagt gttattgatg gatactcagg gaacctttga tagtcagtca actttgagag      900

attcagccac agtatttgcc cttagcacaa tgatcagctc aatacaggta tataacttat      960

cccaaaatgt ccaggaggat gatcttcagc acctccagct tttcactgag tatggcagac     1020

tggcaatgga ggaaacattc ctgaagccat ttcagagtct gatatttctt gttcgagact     1080
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ggagtttccc atacgaattt tcatatggag ccgatggtgg tgccaaattc ttggaaaaac     1140

gcctcaaggt ctcagggaac cagcatgaag aactacagaa cgtcagaaaa cacatccatt     1200

cctgtttcac caacatttcc tgttttctgc tacctcatcc tggcttaaaa gtagctacca     1260

atccaaactt tgatggaaaa ttgaaagaaa tagatgatga attcatcaaa aacttgaaaa     1320

tactgattcc ttggctactt agtcccgaga gcctagatat taaagagatc aatgggaata     1380

aaatcacctg ccggggtctg gtggagtact tcaaggctta tataaagatc tatcaaggtg     1440

aagaattacc acatcccaaa tccatgttac aggccacagc agaagctaac aatttagcag     1500

ccgtggcaac tgccaaggac acatacaaca aaaaaatgga agagatttgt ggtggtgaca     1560

aaccatttct ggccccaaat gacttgcaga ccaaacacct gcaacttaag gaagaatctg     1620

tgaagctatt ccgaggggtg aagaagatgg gtggggaaga atttagccgg cgttacctgc     1680

agcagttgga gagtgaaata gatgaacttt acatccaata tatcaagcac aatgatagca     1740

aaaatatctt ccatgcagct cgtaccccag ccacactgtt tgtagtcatc tttatcacat     1800

atgtgattgc tggtgtgact ggattcattg gtttggacat catagctagc ctatgcaata     1860

tgataatggg actgaccctt atcaccctgt gcacttgggc atatatccgg tactctggag     1920

aataccgaga gctgggagct gtaatagacc aggtggctgc agctctgtgg gaccaggctt     1980

tgtacaagct ttacagtgca gcagcaaccc acagacatct gtatcatcaa gctttcccta     2040

caccaaagtc ggaatctact gaacaatcag aaaagaaaaa aatgtaatgc aaattttaag     2100

aaatacaggt gcatgaccaa ttgtcaatta aatattcagt tttatgtctc catgcaaaca     2160

ttcaaagtgc ttccatcaga acggagtaaa atactaaaca cctctgaaga ctgcaaactg     2220

gattagttct tttacttcag tgtttaataa gcagatgtat gtatgcatgg ttatactatt     2280

ttgttaacat gtacaatttc ctgatttttc ttcaaaaatg ctgttataaa gtatttgtct     2340

atttatgata acagtacacg tgttctgctt gaatttacta aattctacta ctgggttata     2400

attaaatcat gtgatattcc acgtttggat atgctcattt aatttctaca gaaaaaattt     2460

taaattattt cacattagcc atttgttaaa acacagcatc ataactcagc aggctggatt     2520

taatctgtat catcttatat atatcacaat cttattttta agcacatttt agagttcctt     2580

agttgcttta tcaaaaacca gatattgctt ttacatggtt taatagaata taaacctctt     2640

gataaaaaat gcacaaaaaa tcactttgta tatgtgagtt tcactgcatt gtatattttt     2700

tcatttggta cacaaagaat gtattcttca taggtttatt cttttaatat gtgaactatt     2760

attaaagttt actctggttc ctaagattaa aaacaaatgc ttactgaatt tgaaaaaaaa     2820

a                                                                     2821

<210>  2
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<211>  1688

<212>  DNA

<213>  Homo sapiens

<400>  2

acttgacagc ccgctgagga cgcagcgtca gctgacctgg ggagtcgcga ttcgtgccgg       60

ccggtcctgg ttctccggtc ccgccgctcc cgcagcagcc atgtcgttct tcccggagct      120

ttactttaac gtggacaatg gctacttgga gggactggtg cgcggcctga aggccggggt      180

gctcagccag gccgactacc tcaacctggt gcagtgcgag acgctagagg acttgaaact      240

gcatctgcag agcactgatt atggtaactt cctggccaac gaggcatcac ctctgacggt      300

gtcagtcatc gatgaccggc tcaaggagaa gatggtggtg gagttccgcc acatgaggaa      360

ccatgcctat gagccactcg ccagcttcct agacttcatt acttacagtt acatgatcga      420

caacgtgatc ctgctcatca caggcacgct gcaccagcgc tccatcgctg agctcgtgcc      480

caagtgccac ccactaggca gcttcgagca gatggaggcc gtgaacattg ctcagacacc      540

tgctgagctc tacaatgcca ttctggtgga cacgcctctt gcggcttttt tccaggactg      600

catttcagag caggaccttg acgagatgaa catcgagatc atccgcaaca ccctctacaa      660

ggcctacctg gagtccttct acaagttctg caccctactg ggcgggacta cggctgatgc      720

catgtgcccc atcctggagt ttgaagcaga ccgccgcgcc ttcatcatca ccatcaattc      780

tttcggcaca gagctgtcca aagaggaccg tgccaagctc tttccacact gtgggcggct      840

ctaccctgag ggcctggcgc agctggctcg ggctgacgac tatgaacagg tcaagaacgt      900

ggccgattac tacccggagt acaagctgct cttcgagggt gcaggtagca accctggaga      960

caagacgctg gaggaccgat tctttgagca cgaggtaaag ctgaacaagt tggccttcct     1020

gaaccagttc cactttggtg tcttctatgc cttcgtgaag ctcaaggagc aggagtgtcg     1080

caacatcgtg tggatcgctg aatgtatcgc ccagcgccac cgcgccaaaa tcgacaacta     1140

catccctatc ttctagcgtc ctggcccaag gctctcaatt gcactctttg tgtgtgtgtg     1200

tgtgtgtgtg cgcgtgtgtg tgcgtgtgtg tgtatgtggt ctgtgacaag cctgtggctc     1260

acctgcctgt ccggggtgta gtacgctgtc ctagcggctg cccagttctc ctgaccctct     1320

tagagactgt tcttaggcct gaaaaggggc tgggcacccc cccccaccaa ggatggacga     1380

agaccccctc cagagcaagg aggccccctc agccctgtgg ttacagccgc tgatgtatct     1440

aagaagcatg tcactttcat gttcctccct aactccctga cctgagaacc ctggggcctg     1500

ggggcagttt gagcctcctc tcccttctgt gggtcgctcc cagagccatg gcccatggga     1560

aggacagagt gtgtgtgtcc ttggggcctg gggggatgtt gctcctcagc tccctccctc     1620
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agccctgccc ctctgagaca ataaaactgc cctctctaag gccaactgtc aaaaaaaaaa     1680

aaaaaaaa                                                              1688

<210>  3

<211>  10308

<212>  DNA

<213>  Homo sapiens

<400>  3

ccctccctcg ctcgctcctc gcaagctccc gctcgctccc tgcccactcc cggggggacg       60

ttccgtgccg cggccgccgc ggccgctgct tctttcacac tttagttggg agctgcgcgc      120

cgcgctcagt tactggagag ctggccgcgc gccgccgcct cccgcacgct tgcacgcggg      180

cccggcttcg gggttttggg ttcttactcc aagcggcggg gaggaggggg agccccggac      240

acactgtggg gaggaggagg aagaagagga ggagggagga agaaaaaaga cgaggaggac      300

aggggcgggg ggcgggaggc ttgccacctt cagccccccc gcgaacgccc aaggtgcaca      360

catcttgacc aactcagcag caaggtggat tttctttgtg tttaaagaaa aaaaatgtcc      420

ctgtgtctgt agagatgatt tgcagttcag cccggctgaa gctgaccgaa tgagactatg      480

ggctgtgcct ccgccaagca tgttgccact gttcaaaatg aagaggaagc ccagaaaggg      540

aaaaactacc agaacggaga tgtgtttggc gatgagtata ggatcaaacc agtggaagag      600

gtcaaataca tgaaaaatgg ggcagaagaa gagcagaaaa tagcagccag gaaccaagaa      660

aacttggaaa aaagtgccag ctcaaatgta agacttaaaa ctaataaaga ggttccggga      720

ttagttcatc aacccagagc aaacatgcac atctctgaaa gccaacaaga attcttcaga      780

atgctggatg aaaaaattga aaagggtcgg gattactgtt cggaagaaga ggatatcaca      840

tagcaccaat tttaccactc aaaccaggag ctactactgt gtaaataggt tacaccccag      900

ttgaaatctt tgcaaaggtc ggttctattc agcgaacagc actatagcaa aagaagatcg      960

ttccatattg tacgccccat taaattacag tgtttcttaa tgaacttgca aaggaatatt     1020

gctaaaaaca aacaaaaaaa actgttatcg aactttcttt gttgctgcta gttaaaactt     1080

gttgcaactt ttcacttctc ttgtgtccag gtatgcagca aaattctgca atttcacctt     1140

aaagatactg ttggttttac agatgctctc caacctattt tctataagat gaggtagtgg     1200

tgaactcaga taacaaactt ctcttctaaa ctggttctgc ttctaagaca agcatctcct     1260

gccctctctc cttcctcccc atctctcgca cgcagtctag agatggactg agccttgctt     1320

ctcactggca gtgttgagct ttggagatgg gatggttgct atgccaagcc ttgtttctct     1380

gctcagaaga agtagagaag ctattatcaa ttaaaagcat gctgtgatgt gactcctgga     1440
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agtgacgtag gagtgagtgg caggttgttt gatttaatag gtatcttaat caagaattaa     1500

gcttgcaaca ttggctttgc tcagatgcag atggaagtgt gatcacaatc attttgaatc     1560

cctcttcctc actttttttt ctaagaaaat aaacatttta ctgtttttat ggatccttgt     1620

cttctcccat tcatccagct cagtgtttta agatgatcct gggtgcagaa gttgagccct     1680

cctttgcatt gacactgata attagcctat agggctccct acccttccat taagaatcta     1740

ccaagcatta gcaaggctga aagtggtcta agaggtgagg ggacatccta tgacttttta     1800

ggaaggcctg aaaccacctt gttacctttc attttgttag caaataaacc atcctatttt     1860

gtaactctcc cccttcaaaa tgctacatga gccttgccac ttcctttttc tcttacttcc     1920

agcacactag acatagcaaa agtgtttgcc tactcaaaaa cataatactt ttatgctgat     1980

gatggtattt ggagatgtga aagccaaaag cccctggcag tggtggggaa tgttgactga     2040

gtgttcagca gagtttattt ttccatacta tatgaagaga atgatctctt ctcaaagaca     2100

gaagtgatat ttttaacaaa tattgtcaca agtaaatagc aatcaaaagg agaaaataac     2160

ttttgtattt ttttaatgtg tttgatagct ttgacgaggg ttctctttgt tactttcagg     2220

ggagggcatc ctattaaatg ccacgccagc agtccgggtc tgggtttgtc ccacaaaatc     2280

acaggagcac tgtatgttcc tctcttttgg agttgtgact ttgaagggcc tcaatattag     2340

ccacactgcc gcctgcagaa ggtggagagt taagatgttc tatgtcaatt tgctcttgcc     2400

gaaaagatga gcctcgattt taaaatctat ccacatccaa ctgatggcac cattgatgtg     2460

caaataatga gattccctat ctccttttag acctgggacg gcaaaaggga agggaaggaa     2520

acttagcaga gtgctattga ctatagattc acatattagc aacaaaatcc cgtaattctt     2580

ttggccaaca gcagctattt tggggagcag ctgtggctgt tacataaata gagatgcagc     2640

caaaatttta ggccttttat cctgcttcta gcagaaaaat gcagggagag tcaagtagtc     2700

tagggtttca ggttgcctcc cctcatatgg tttttggcca agtgactaaa acagttttcc     2760

acaactgtaa acaaactgct aagccccacc tcaaacttgt tcactgggga ctttgcttac     2820

cgttctgtgg gtgacctttt ccgggatttc ttgttcttat caagcaagaa ttaagcacat     2880

gctaaacgtc ttccatttga cttctctact cggtgtctca gacagtgtct tcccagaaaa     2940

ccaccaccct ctacccaaag atgaaacatg ctcatgtcat ttttctcatg gtcacattta     3000

acagttttga catgttatac ttgcgcatag atccaagcgt ttcttgggaa cctgactttt     3060

gagtgtttaa taaagccgga agtggtgttg ccctgaacca gcagattttc acctgggttc     3120

tggctccggt gtttaacact ggatacatct ttgatgtgcg aaagtgagtt catcttcaga     3180

cacatttggt acatccagaa atagatccaa gaaatggggt ggttgagtgg gtccgcacga     3240

aatgcttgat tatgtcagca acacccaaca ctgtctgttt tccatttgtt ggttttaatc     3300
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ataaaattgt caagtgattc gtgtttgtac tttatttttt tgtgccttct gaaaggatct     3360

aaaacaaaaa tattttgcct ttttttcccc acgtgtatct gaacattaag cagattggct     3420

cagacacaat gaaaaggata atccaatgta cgtgctggtg cactctgcta gttgttatct     3480

ctgtagggct caggaagctg gaaggaggaa gggagggtaa gtggcctggt gagtggaggt     3540

agaaaaatga tgagaaatga actgagagca ttaagcagag agggttgata ggctggccgt     3600

gtccggggtg aaattggaaa tccagctgcc tagtggccag tgggtggggc aagactgtca     3660

acgagattta cagctggctt acacatgcct tatgtcctct gagttgtaga gttgtaaaag     3720

ttcagcagtg tgtgcacagc tttcttttgg ttggcagaga ttcaggatca tggagtactg     3780

ctctcataat tgaagacgtg tttgttattg gcagagaacc ttaaaaaagg cctttacctc     3840

agcgatgctt cctagcccca ggcttgcaga gaacacagag tggtgttgtg gtctatttag     3900

ggacaaagaa ggtataaagt ccagagatga gaaaactggg tcagccctca gaaactgcag     3960

cagccacgca cacagaagcc tgctggaaga caggtctctc tccgtccaca gtgcccatca     4020

tctgagcctg ggctgggatg actcaactta gcaaagacgg acccaggagg agtgctggtt     4080

cttcagtctt tgtactggcc ccatcctctc ctcactgtaa tgtgaggaag cacctctgtg     4140

tcagggctca cctgggcatc caaagcggcc acgcccacaa tccgacagcc cccaggagca     4200

ggtccaggga tgatgcagcc cccttcttgg tcccatgtga tgtcatcctg ctttgttatc     4260

ttcttataac tttatcctgc tataacttta tcctcttccc agcctcatcc ctgtttttct     4320

gttagggcaa gactcttcca taagcctgct aaaaaacaga gatgatacct cttacaaact     4380

ttacctcata gcctgtgaag caggttggca tgtggattac aagtcctgct ttgacactgg     4440

gcaagaattt aagattgttc tatctctact agtcatagaa aagaaacatt gttaaacatg     4500

ttgagtttta aaggaagaaa tattttcaaa ttcttaatcc aagaaaatac tgagttggaa     4560

tcttagactt cgggactctg acacgttctt tatgaaaggc aaaataattg gtatctaaag     4620

ttctctcctt cctgcctccc ctaaagaaaa aggatattag attgcacact ataattttac     4680

ataagatctg ccttccacac ttccctgctg gaaggcattc tcagagcttt atgtcttcgt     4740

acctctcaga gattggactt tttcttgttt aaaaccccaa ccaaaaaaaa taataaggca     4800

tgattggtgg ggagggaatg tgtatttagg ggcataataa aaaggtggct cgaagcagga     4860

actttggcct catggtgtca tgggtggatg cctggactcc agtgtgcctg tgaggggctg     4920

ggttaggcag tcggctgtca cactcacatg tgcctgcaat aaaccttttg gaatttcatg     4980

aacgaggtct atgaattgcc ttttgccaat gaatggatgt atttttccaa ggggggaata     5040
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gtatccttga ctttggcagt cacctttttg tatgtctcta gaaaggggtc aaaaaactat     5100

ggtaaagatg aggcttatga gtgaatacct ctgggacaaa ccttaggact cacaagctat     5160

gccatgtttt tcaggagact cttgtacctt atctggaatc taatcttggg agaagaggaa     5220

aaaggagcta atatttgtca tttatactca ctctgtgcca gatactgtgc taggcatttt     5280

ataattgttt tgtgtcatcc tcatgataat cctgtgaagt agatctatta cccccgtgtt     5340

ctaaataata gatcttaagt gtggaatgca tctatccaac ataaatgccc atgttgaaag     5400

aaggaaagat gtcattcaag tatttttcaa attcttttta ttatgactat gcccttcgca     5460

acactgtgaa aacaacccct gggggcatct gccttccaga atctctctct ggcttctcac     5520

cagcttggtt tcctcatggg gagtgtttta tttggcctcc cctatctgag ctgcacacac     5580

accaggggag gccactggct aacagtagga cttcagtgcc ctgaggaaaa ggctttggga     5640

atttaggcac acgtttctct ccttggaatc cttctagcat ctggaaaagg aacctggtat     5700

ttctgcagtt agataccaga tgcaaccaga acaggctttc gagtgctgtg atttctttcc     5760

tgggttccca agtcttgttg tttcatcaca aactgtatct ttttaaggtt aaaagtcttg     5820

accttcatgg gggtctggga caatccgatc tccaagcatg gaggaaaggc aatgcctgga     5880

ccactgactt gcattgaaat cctttcttgt gggctagggt ttgatgtctc tttttcatct     5940

ttggactggg gatctgcatc ttccaggtcc atttaagcac tgaaactaga tgcaaatctc     6000

tttcgagacc ttacatgttt tagatagtca tgtaatgact tggatagaca tttaaataac     6060

ttgttccaag gtcggaagag cccaagaact cctcagagtt cctcttcttg cttcttgaat     6120

cacatcctct aaagatgact catgtctcca tagcaactgt taaaggtgct gcctagacgg     6180

gacccgctcc cacctttact tactttgctc gaaggaacca aaacaatgtc cttgtgtaaa     6240

ggggctgtca tatccagttt tcctttgaaa tctggccccc aagatcctgc ttctttctaa     6300

cctggcagct gtcatgtccc ttcaagatga tgtgggaaat ggcccttaca acttgggaac     6360

cacagaaatt gctgtatttc gggaagattc acctctaaac tgaaggcttc attctgatag     6420

tgtctgccct ctctaccctg atttcgccct tctttgcttc catttttagc ccaaggcttt     6480

gaatttgatt gagtaagact tagaggcagt ataaagaaca ccataaactt aggcagaggt     6540

cccttagggt ctctagagtt gaaaataatt ctacagcctt agggggacct cttggcattg     6600

actctaaagg gagagaatag cccctgtgtc ctggcatttc agtctagacc ttcaaggact     6660

gttctctctt gacaggcaag caagcaaaga aagttttgca atagatttca agccagtttt     6720

tccattcaaa ccaagatgca aattcataaa attactcttt tcctggaata gatccaggca     6780
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gctgccttat tagaacttta gattcggatc tattttctta acacacatac acatacacgc     6840

gcatacatac atatacagag agatacgtgg agaaaggaaa tttactctat cattgcaata     6900

cttcaagaaa gagctgtatt ttgcctttct gtaatctcca agatagtgtc taggaaagta     6960

atagtataac tatagggata ccgaaacagg aaaaaccagc catcactctt gagaaagttt     7020

gagttcgact cacatgggag aatcgaggtc tgctactcgt cttgctttgt gccccatctg     7080

tgcctggatg ccctactaca tctgcttgac tcgtctgggc tgctagccgg ggtgttgtgg     7140

ctgacatcct ttcctggcct tacacacata atagacacat ccctaacggc gtgtgcctgg     7200

tccagccaca tacagccacc acatgtgtca cacactgtcc ccctcatcca tgtggacttg     7260

actggcattt cagcagctcc actgggatgc tctaacccca gtgtgtggag ttggggtccc     7320

ttcatctagg ttgacccagg tatagcattt ttagcattgc ctttccagtc ttgatgattc     7380

attcattgaa ctcatttatt tctggagccc ctggtacact ccaggcactg cgctaattgc     7440

cagcaaagca caactgaact aaatccacct tcaaggaacc tagccataac gagggaggca     7500

gcatggaagt accctacagg ggaaagtcct gagtgctgtg ggagcatctc accgtggcag     7560

ccagcccagt tttggcaatc aggggcttcc tgaaagaggt gacatcaaag cccggatgtg     7620

tcagaggact gagggagagt gttactaaag gactttcagg ctgagaggat agcacaggac     7680

tcagcccaaa ggagggccag tgtggactgt ccagggccag cctgcagtac agaggctgga     7740

gcttggactt gtagagggag agagaagagc aagggacgtg gacggggcag tgagccaggc     7800

tagccacaga gggttcccgg ggctttgctg gggattcagg gagcataaat aagagcttta     7860

ggtggtgctg tgtcctctgc agcccactgc tgaggtcctc cagacaggta aggtgtggtc     7920

acaatcaggg ccggggtttc cctgctcact gcggcagtgc aggggtgctt gctgagatga     7980

ttcatcccag ggtgtcctct gtcccttacc cagccccaac tcctcttcct ctgccaaaag     8040

ctatttgaat tcaaggactt taacctgggc cggatctggt ttggagacaa aggggacagc     8100

tctgggtcag catgaccttc tttagagcca ctaaggcgaa aaataccgtt tgggaccagg     8160

ctggcctaga cccagggatg agaatgcacc ctaaaataaa tatacgggaa gcagcagagg     8220

gcttccctgt ctagtgtgtg atcctaacta aaggcagctc tcttggacag ccttcccctg     8280

gattaggtca catacacctg gtggccaagc ctctgctggg tcccaaatac acacccgagt     8340

cctgccaaag aaaggagatt tttaaaaagc acagacaaat tgtatgcaag tggaaaatac     8400

ccataggcct agacagctgt ggagggaaga cctcgtgggt acctggaggc tgccagagct     8460

gggagctctg caggtatgag tcagggaagg ctcagagaca agcagaatct ctctatggag     8520

acaacttgca gtgcctttta ggttttccaa ataacctcgg agttcagagc attgggtttt     8580

tttctcccct ccccaccccc agaaaaataa ttagaaaaat gtttaggaga aaggaaaaga     8640
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attagatgca tcagaatacc agctataagc caacactgtt tccagaaact caagaaaaag     8700

ctcaaacaga agacagttcc cctgagaggc tggaggcgtt ggtgctgaag gcaattttcc     8760

tagctaaggg gcactgggcc ttgctgcacc ttggggctga ccttttttgc aaaacaccca     8820

cccctgccct cctggcatac tcaacagcaa cgccagcttt ctggaccctt ggaaagatgt     8880

tagctcaaac acccactttt tccagatctt cctcttgctc ttcactgagg aatttgtaat     8940

tctgaggcta gcgatgccca ctcggatatt ccgcaggccc aggtgtttag attagaattt     9000

gtccagcggt aatcctgatg ctggaaacca acaaacattt ggcctcatat tcacccattt     9060

aaaaactaga gcccctggca ggtcccctta gggccatgtg ttcatggaat ataagccaag     9120

tttgccttag gcttgttcat ggaatataag ccaagtttac ctctccccat tttctgccct     9180

ggcccacttc ccactcacct ccacctcatt gccaggaagg gatcaaaatg cctccatgcc     9240

agttgttaat ggctacatat ttgcccttcc caagggtatt tgcattttat ttaggaacat     9300

ggccttatat tcaaggaaaa tctagcatca agattacgag gcatcacctc tcaatcaggt     9360

ctgggaggta tcttggggca ttgctcttct gaacacctgc agaggcttcc tcaggtgagt     9420

gtgggagccc ggaagggtgg cctccctaac cactctgcct gcacatgaat tctccaaagc     9480

agtgggcccc catctgtttc aattacacat gcctgtcagc aaaaacttcg tgagatgcac     9540

tctctctgtg tgtttattaa tttatttaaa gcatatatcc ctttactttt gtactactat     9600

attaggcaca ttataaaaag tatacagcat agaaacttta aatgaataag acacaaaata     9660

ttataaacag aggttctggc attttctctc tgaactcctg agggggacct tgggcacctc     9720

ctggtatgtg cacaccccac tttgaacacc cttgctttag tgcaaatcag cacgcctaaa     9780

tagcatccca aaccactgtg cgacatttgg cctgcagaat aagaaagtcc taaggcagaa     9840

tccccaggaa cttcaaatct gggagatgag gaaagaaaac tcactcacaa acaacataaa     9900

tgtaaataat tcaaaaccct aaaggagagc tgtccctaga cagtagtggc tacaggtgct     9960

aagcaaaagt caggtacact ggacagagcc atgcgattga ttgttcatct tccctctctg    10020

ggtctccaga aaaggacact ggcaatatcc ccagctctct cctgattgga attctttgaa    10080

ccctcgaagt gctccagcag tactaccccc cacgtagcag tgggcccatg tcgcttgaat    10140

attatttttg atttgaccac caagatgtaa tgatgattct attccatttt gaaaagggtc    10200

tgagaaagtg tacaggtcta attatatata catatttata catgtgtatt tttgtttatt    10260

gttacatttt gacattggac tttctattaa ataattttta agagttgg                 10308

<210>  4

<211>  10668

<212>  DNA

등록특허 10-2763004

- 152 -



<213>  Homo sapiens

<400>  4

gaccacgcat ggagaatttt accacccaga gacacgcgag tggccctgtg caagtttcaa       60

ctgcgcgggg ggcggggaat tccgcagaca ggattctaga atttatgtct tgtgtggtaa      120

catttcagcc ggtgggtggc ggggattagg cgtgaagcgg ttcagcaggc agaggttctc      180

ggacgccctc cggcgaagcc acctgttgat gcttttgact ttctgtcctt gttcctcgtc      240

ccatctggag catttccaat tctggttttg cggagcagca ggtctgagct tgtccggcga      300

gggtgggagt tggtcccggc ggagatccag tgggaagagc cggcggctgc ccgggcaact      360

cccccactgg aaaggattct gaaagaaatg aagtcagccc tcagaaatga agttgactgc      420

ctgctggctt tctgttgact ggcccggagc tgtactgcaa gacccttgtg agcttcccta      480

gtctaagagt aggatgtctg ctgaagtcat ccatcaggtt gaagaagcac ttgatacaga      540

tgagaaggag atgctgctct ttttgtgccg ggatgttgct atagatgtgg ttccacctaa      600

tgtcagggac cttctggata ttttacggga aagaggtaag ctgtctgtcg gggacttggc      660

tgaactgctc tacagagtga ggcgatttga cctgctcaaa cgtatcttga agatggacag      720

aaaagctgtg gagacccacc tgctcaggaa ccctcacctt gtttcggact atagagtgct      780

gatggcagag attggtgagg atttggataa atctgatgtg tcctcattaa ttttcctcat      840

gaaggattac atgggccgag gcaagataag caaggagaag agtttcttgg accttgtggt      900

tgagttggag aaactaaatc tggttgcccc agatcaactg gatttattag aaaaatgcct      960

aaagaacatc cacagaatag acctgaagac aaaaatccag aagtacaagc agtctgttca     1020

aggagcaggg acaagttaca ggaatgttct ccaagcagca atccaaaaga gtctcaagga     1080

tccttcaaat aacttcaggc tccataatgg gagaagtaaa gaacaaagac ttaaggaaca     1140

gcttggcgct caacaagaac cagtgaagaa atccattcag gaatcagaag cttttttgcc     1200

tcagagcata cctgaagaga gatacaagat gaagagcaag cccctaggaa tctgcctgat     1260

aatcgattgc attggcaatg agacagagct tcttcgagac accttcactt ccctgggcta     1320

tgaagtccag aaattcttgc atctcagtat gcatggtata tcccagattc ttggccaatt     1380

tgcctgtatg cccgagcacc gagactacga cagctttgtg tgtgtcctgg tgagccgagg     1440

aggctcccag agtgtgtatg gtgtggatca gactcactca gggctccccc tgcatcacat     1500

caggaggatg ttcatgggag attcatgccc ttatctagca gggaagccaa agatgttttt     1560

tattcagaac tatgtggtgt cagagggcca gctggaggac agcagcctct tggaggtgga     1620

tgggccagcg atgaagaatg tggaattcaa ggctcagaag cgagggctgt gcacagttca     1680

ccgagaagct gacttcttct ggagcctgtg tactgcggac atgtccctgc tggagcagtc     1740
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tcacagctca ccatccctgt acctgcagtg cctctcccag aaactgagac aagaaagaaa     1800

acgcccactc ctggatcttc acattgaact caatggctac atgtatgatt ggaacagcag     1860

agtttctgcc aaggagaaat attatgtctg gctgcagcac actctgagaa agaaacttat     1920

cctctcctac acataagaaa ccaaaaggct gggcgtagtg gctcacacct gtaatcccag     1980

cactttggga ggccaaggag ggcagatcac ttcaggtcag gagttcgaga ccagcctggc     2040

caacatggta aacgctgtcc ctagtaaaaa tacaaaaatt agctgggtgt gggtgtgggt     2100

acctgtattc ccagttactt gggaggctga ggtgggagga tcttttgaac ccaggagttc     2160

agggtcatag catgctgtga ttgtgcctac gaatagccac tgcataccaa cctgggcaat     2220

atagcaagat cccatctctt taaaaaaaaa aaaaaaggac aggaactatc ttactcaatg     2280

tattagtcat gtttctctag agggacagaa ctaataggat acatgtatat aaaaagggga     2340

gtttattaag gagtattgac tcacatgatc acagggttag gtcccacaat aggtcatctg     2400

caagcaagga agccaattca agtcccaaag ctgaagaact tggagtccaa tgtttgaggg     2460

caggaagcat tcagcatgag agaaagatgg aggccagaag actacaccag tctagtcttt     2520

ccatgttttg cctgctttta ttctggcagt gctggcagct gattagatgg tgcccaccca     2580

gattgaggat ggtctgcctt tcccagtcca ctgactcaaa tgttaaatct cctttggcag     2640

caccctcaca gatgtacccg ggaacacttt gcatccttct attcaatcaa gttgatactc     2700

agtattaacc atcacagtcc atttgggcaa ctataccaaa ttaccataga ccaggtgact     2760

taaacagcag ttatttctca cagttccgga ggctgggaaa tccaacatct aagtggtagc     2820

atatctggtg tctggtaagg catgcttcca gatcttacca gatgtcagtc ttttgatgtt     2880

ctcacatggc agaaaaagag gatgcaaact ctcaagtata tctttaaggg cacaaattcc     2940

attcatgagg gctctaccct catcacctaa ttacctccca aaggccccac cttctgatac     3000

tgtcactttg gggatactgt ctcccctttg aattctgggg ggaatacaaa cattcagttt     3060

gtaacaatag ccttatgatt tagaggttac ttgttcattc acctagacct caaattgcat     3120

tttacagcta gtcaagtata tctttctctg atttgatagt gtgacctaaa aggggaccat     3180

tgtttgaaat atcattagag ttgcttatta ttattattat tattattatt attattatta     3240

ttattattat tgagacagag tttcattctg ctgcccaggc tggagtgcag tggcatcatc     3300

ttggctcatt gcaacctctg ccttctgggt tcaagcgatt ctcctgcctc agcctcccga     3360

gtagctggga ttacaggctc ctgccaccac acccggctaa tttttgtatt tttagtggag     3420

acagggtttc caccatgttg gccagcgtgg tcttgaactc ctgacctcag gtgattcacc     3480
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agcctcggcc tcccaaagtg ctgggattac aggtgtgagc cactgcacct ggcctattat     3540

tatttttaaa tttttttttt ttaattgatc attcttgggt gtttctcaca gagggtgatt     3600

tggcagggtc acaggacaat agtggaggga aggtcagcag ataaacaagt gaacaaaggt     3660

ctctggtttt cctaggcaga ggaccctgcg gccttccgca gtgtttgtgt ccctgggtac     3720

ttgagattag ggagtggtga tgactcttaa ggagcatgct gccttcaagc atctgtttaa     3780

caaagcacat cttgcactgc ccttaatcca tttaaccctg agtggacaca gcacatgttt     3840

cagagagcac agggttgggg gtaaggtcat agatcaacag catcctaagg cagaagaatt     3900

tttcttagta cagaacaaaa tgaagtctcc catgtctact tctttctaca cagacacagc     3960

aacaatctga tttctctatc ttttccccac ctttccccct tttctattcc acaaaaccgc     4020

catcgtcatc atggcctgtt ctcaatgagc tgttgggtac acctcccaga cggggtggcg     4080

gctgggcaga ggggctcctc acttcccaga tggggcggcc aggcggacgc gccccccacc     4140

tccctcccgg acgggatagc tggccgggcg ggggctgacc ccccacctcc ctccccgacg     4200

gggcggctgg ccgggcgggg gctgaccccc acgcctccct cccggacggg gcggctgcca     4260

ggcggagggg ctcctcactt ctcagacggg gtggctgctg ggcggagacg ctcctcactt     4320

cccagacagg gtggctgtcg ggcggagggg ctcctcactt ctcagacggg gcagctgcgg     4380

gcggaggggc tcctcacttc tcagacgggg tggccgggca gagaagctcc tcacatccca     4440

gacggggggg cggggcagag gcgctcccca catctcagac gatgggcggc cgggcagaga     4500

cgctcctcac ttcatcccag acggggtggc ggccgggcag aagctgtaat ctcggcaccc     4560

tggggggcca aggcaggcgg ctgggaggcg gaggccgtag ccagctgaga tcacaccact     4620

gcactccagc ctgggcaaca ttgagcactg agtggacgag actctgcccg caatcccggc     4680

acctcgggag gccgaggctg gcagatcact cgcagtcagg agctggagac cagcccggcc     4740

aacacagtga aaccctgtct ccaccaaaaa aatacgaaaa ccagtcaggc gtggcggcgc     4800

ccgcaatggc aggcacgcgg caggccgagg cgggagaatc aggcagggag gctgcagtga     4860

gccgagatgg cagcagtaca gtccagcttc ggctcggcat cagagggaga ccgtggggag     4920

agggagaaga gagggagggg gagagggcta tttttaaaat tttttaaaat tgctgaacag     4980

gggtacctct gggcagtgtg tcagaatacc actttttaaa tattttatga tttatttatt     5040

tttctatttc ttgaggtttt aactgatgtg tatctgtatg tctatttgtg tatattttgt     5100

catgatcatg taacagagtc tgaaaagtgt cgaagagaca gttttcagga acaacaagca     5160

attattccta ctttccaagt tattttgatg ccatggtggc tcatacctat aatctgagta     5220
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ctttgggagg ctgaggtgga ctgatcactt gagcccagga gtttgagacc agcctgggca     5280

acatagcaag actccatctc tacaaaaaaa gacaaaattt agctgagcgt ggtggcgtgt     5340

tcctgtagtc ccagctactt gggaggctga agtgagtgga tcccctgagc ccagagaggt     5400

caaggttgtg atgagctgtg atcacaccac tgcacttcag catgggagac agagtgagac     5460

cctgtttcag aaaaaataaa taaataaaac caccagcacc acaaacaaca acaaaaagtt     5520

attttgtact tgttttgagc acaggactcc tgagggtatc tttgcattta atattacata     5580

ggggtgccag tgggaagtaa tgtgtatgct tggcctcatg agctaaaacc ctgtgttaat     5640

tatgacagaa ggaaagtgtg tgagagagat cttaactacc tagcagctct agctgccatc     5700

ttgaaccatg aagatacggg ccacacgtag gggtagctgg gtagtgagca gcaagaagcc     5760

ttgttggatg agggcacgaa ggagcagaat cactggaatc actgtgtcag ccctaattac     5820

ctacctctgg acttttatgt gaggggaaaa aaaattgaca gtttatattt atctcaacct     5880

agttaaccca agtgatgcat tgttatgaga ttaaaatgtt tggaggccgg gtgcggtggc     5940

tcacgcctat aatcccagcc ctttgggagg ccaaggcggg cggatcacga ggtcaggaga     6000

tcaagaccat cctggctaac atgtaaaacc ccgtctctac taaaaataca aaaaattagc     6060

caggcgttgt ggcggtcgcc tgtagtccct gctatttggg aggccgaggc aagagaacgg     6120

catgaacctg ggaggtggag cttgcagcga gctgagatct tgccactgca ctccagcctg     6180

ggcgacagtg cgagactctg tctcaaaaat aaataaataa ataaataata aataaaatgt     6240

ttggaatgtt ggcttcatcc ctgggatgca aggctggttc aacatacgca aatcaagaaa     6300

cataattcat cacataaaca gaactaaaga caaaaaccac atgattatct caatagatac     6360

agaaaaggcc ttcaataaaa ttcaacgttg cttcatgtta aaaactctca ataaactagg     6420

tattgatgga aaatatctca aaataataac catttatgac aaacccacag ccattatcat     6480

actgaatggg caaaagctgg aagcattccc cttgaaaact ggcacaagac agggatgccg     6540

tctcaccact cctatttaac atagtattgg aagttctggc caagaaaatc aggcaagaga     6600

aacaaataag gggtattcaa ataggaaaag aggaagtaaa actgtgtttg cagatgacat     6660

gatactatat ctagaaaacc ccattatctc cacccaaaag ttccttaagc tgataagcaa     6720

cttcagcaaa gtctcaggat acaaaatcaa tgtgcagaaa tcacaagcat tctatacacc     6780

aacaatacac aagcagagag ccaaatcatg aatgaactcc cattcacagt tgctagaaag     6840

agaataaaat acctaggaat acagctaata agatgtgaag gatctcttca aggagaacta     6900

caaaccactg ctcaaggaaa taagagagga cacaaatgaa aaaacattcc attctcgtgg     6960

ataggaagaa tcaatatcat gaaaatggcc atactaccca aagtaattta taggttcatt     7020

gctattccca ttaaactact attgacattc ttcacagaat tagaaaaaaa ctactttaaa     7080
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attcaaatgg aaccaaaaaa gagcccgtat aaccaagaca acaataagca aaaagaacaa     7140

agctggaagc atcacactac ccaacttcaa agtatactgc aaggctacag tagccaaaat     7200

ggcatggtac tggtacaaaa acagacacat agaccaatgg aacagaatag agaccagaga     7260

aagaagacca cacatctaca gccatctgat catcgacaaa cctgacaaaa acaagcaatg     7320

gggaaaagat tccctattta ataaatggtg ctgggaaaac tggctagcca tatgcagaaa     7380

attgaaactg accccttcct tacaccttat acaaaaatta actcaagatt aaagacttaa     7440

tgtaaaacct aaaactataa aaaccctaga agaaaatcta tttaatacca ttcaagacat     7500

aggcacaagc aaaggtttca tgacaaaaac atcaaaagca attgcaacaa aagcaaaaat     7560

tacaaatggg atctaattaa actaaagagc tcctgcacag caaaagaaac tatcattaga     7620

gtgaacaggc aacctacaga atgggagaac atttttgcaa tctatccatc tgacaaaggt     7680

ctaatatcca gaacctacaa ggaacttaaa acaaatttac aaggaaaaaa acaaccccat     7740

caaaaagtgg acaaaggaca tgaacagaca cttctcaaaa gaagacattt atgtggccaa     7800

caaacatata aaaaaaagct caaccttact gatcattaga gaaatgcaaa ggagaaccac     7860

aatgagatac catctcatgc cggtcagaat ggtgattatt aaaaagtcaa aaaacaacag     7920

atgctggcga ggctgtggag aagtaggaac acttttacat tgttggtggg aatgtaaatt     7980

agttcaaccg ttgtggaagt gtgtgtggct attcctcaaa gatctagaac tagaaatact     8040

atttgtccca gcaatcccat tactgggtat atacccaaag gaatataaac cattttatta     8100

taaagataca tgcacatttt tgttcattgc agcactcttc acaatagcaa agacacaata     8160

gcaaatgccc atcaaagata gactggataa agaaaatgtg gtacatatac accatggaat     8220

actgtgcagt gcagccatta cagcttttgg tgatacagtg aatcagattt ttcattaatt     8280

cttttaattg gttattactg aacgtgaaaa agtaatgttt gtattgaaat cttgagtctg     8340

gccatgtttc tattttaaat tcataaagaa ttctaacaag aggaattcca agaatgtcat     8400

aaatggatgt ttctccatgg atgaaggaac tgttttattc acttgctgat aattcagcct     8460

aatccagttt gacatcatat agataagtag ttgaattatg gatttaaaat acatatcatt     8520

ttctaactcc aaaggtaata cttatttaaa tggttttgaa aatatagaaa ggcacaattt     8580

ctttttaaat ctgttattct ccaccaccac tcaatctgtc tatcatctat ctctccattc     8640

attcttccat ttgtttatat ctgttaatct ttgtatgtgt tcatgtatag cttttacatg     8700

attggaatca taatgcatat tccattttga agtctgcttt tttttacaca aaaatatgtt     8760

gtgaatattt tcctatatta tgaaatatca ttagctgagc ttttagaatt gactgcatgt     8820

tttggtacca tttagatata gtttaagata cttagaagtt atgtggcttt gccactatgg     8880

atgaatctta tttactcaat attaattact tacaaataac ctcacctaaa cactactcag     8940
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ccataaaaag gaatgaatta atgacattca cagcaacctg gagactatta ctctaaagga     9000

agtaactgag gaatggaaaa ccaaacattg tatgttctca ctcataagtg ggagataagc     9060

tatgaggatg caaaggcata agaaggatac aatggacttt ggggacttag gggaaagggt     9120

gggagggggg tgaaggataa aagaatacaa attgggttca gtgtatactg ctcaggtgat     9180

gggtgcacca gaatctcaca agtaaccact taattactta cgcatgtaac cagataccac     9240

ctgttcccca aacacctatg gaaataattt tgtttttttt tttaaaaaag gaatgagatc     9300

atgtcctttg cagggacatg gatgaagctg gaagccatta tcctcagcaa actaacagag     9360

gagcaggaaa ccaaacacca catgttctca cttgtaagcg gaagctgaac aatgagaaca     9420

cacggacaca gggatgagat caacacacac tggggcctga tgcaggggcc gtagcgggga     9480

gagcatcagg ataactagct aatgcatgtg gggcttaata cctaggtgat aggttgatag     9540

gtgcagcaaa ccaccatggg acacgtttac ctatgtaaca aacccgcaca tcctgcactt     9600

gtatccagaa cttaaaatat tttaaaaatc tttagagaat acaaaaaaaa aaaaaaagat     9660

tcttcaatgc atacacaata aaattgcagt tcagtcaaac attggaagtc tttctctgac     9720

tgtctagttg gtatcttcat tttcagcttc ttcaagatcc cactccaaac actgttagct     9780

cagccaaatt gaacagctca tatctcctac ctctggatct ttggttctgg tgattgtata     9840

tttctggacc atctggaacc ccagcatatc accctacccc acatctccac atccccaaaa     9900

tataaccata cttcaagggc agttcaaata ccatctcctt ctatcctcca tgaagtcagt     9960

tatctcttcc attggaatta tcgccccctc tcctgaacag tactatttcg tgtgaatctc    10020

ctccaagcct tcttttcatt ttatatctca tgctgtaatt cttggaaagt atgctgtagc    10080

tcaagtgcag aattctcatc agttttatct ttatatctct cctaaacact ttacctgatg    10140

aagagcctgg catacacata aatatatatt gaatgaatca gtgatggatt gaaaagagaa    10200

atgatggatc tcctaaattt taacttttat aaaatatttt gatacattca tgaccttact    10260

ttagcaagca atgaacgtga tgtaaactat tgttgatata gtttttatat tggaagtgta    10320

agtagtttgt ggcatgggat tgtgacatat cctaggtttc ctcatcttct ttttattgaa    10380

atgtaattca caagccataa aatttgcccc tttaaagtaa atgatgcagt ggattttagt    10440

atatttacag agttgtgcaa tcatcaccac tatctaattc cagaacattt ccatctacct    10500

agaaactcca taccagtgag ctgccactct aatcctcctc ttcccccagc ctctagaaac    10560

aataatccat tttctgtctc tatgatttgc ctgttctaga tattttataa aaataaacat    10620

gtggcctttc gtgtctgact tccttcactt aaaaaaaaaa aaaaaaaa                 10668
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<210>  5

<211>  1041

<212>  DNA

<213>  Homo sapiens

<400>  5

catgcataca gcccagtcta acgtacagga tcaaaaagag accttatttc ggctggcaat       60

taccttaccc gcttgttcat tatctgactc ctgcactcct cccaagtgtt caatgttaac      120

cagatggcaa agttaaccag acagaggaaa tccacataat tactctagat gaagccccct      180

aactgcggat tagaaggaaa agagatgaag ggtgctgcac taataataac aaccattttc      240

aaccaaggca ggattctggg cctagaatct tcagtgacaa attaccagga gaggaggagg      300

gaaatgaaga gctggaggcc tagggagatg gtgtgaggag aggagactgt gcctttccac      360

ttcttaataa ttaatgttct cctgctgctc tgagtctgca tcaccagtga ttcagtttga      420

gtcagacatc caacaacaac tgagcaaaag aatcatctca gatccaagca atggtgacgc      480

gcagatagaa gagactgagg ccaacgacca aagcaaagga cagcagaact gactgacaca      540

gctcagaaaa tatccaaagc tctgtatgct ctggaaagga agacaagaaa tgctaaagac      600

tctggatatt gctctgtttc tataaggtcc cacccatata ccatctcttc ttttggattt      660

cctttggcag ggttcccttg tatggaagtt ctcaggagaa caacactctc agagtcccac      720

tgtctcaaag aattcttaat ggacagctat acttggcccc aaggtttcaa cctcacactg      780

aagaaagtga cataagaaaa cacaagtccc agtgctatca ggggctatct ggaaaagctg      840

cttaaacagc aagtgaaaga aggctctccc ctaccccgtt ctagactcac cctgaagtta      900

tttgaaggat ccttgagact cttttggatt gctgcttgga gaacattcct gtaacttgtc      960

cctgctcctt gaactataaa agcagaaggg aggtactgag ttaaaactta caaattatta     1020

tcaaataaat cttcaatagt g                                               1041

<210>  6

<211>  3230

<212>  DNA

<213>  Homo sapiens

<400>  6

accacccctg ggttccctcc cgggtccgca gtggaaacac tgccctctcc cttcttgacc       60

cctagccctt ccttccctcc ctccttccct cctgtcgccg tctcttctgg cgccgctgct      120

cccggaggag ctcccggcac ggcgatgggt tctcgggcct ccacgttact gcgggacgaa      180

gagctcgagg agatcaagaa ggagaccggc ttttcccaca gtcaaatcac tcgcctctac      240
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agccggttca ccagcctgga caaaggagag aatgggactc tcagccggga agatttccag      300

aggattccag aacttgccat caacccactg ggggaccgga tcatcaatgc cttctttcca      360

gagggagagg accaggtaaa cttccgtgga ttcatgcgaa ctttggctca tttccgcccc      420

attgaggata atgaaaagag caaagatgtg aatggacccg aaccactcaa cagccgaagc      480

aacaaactgc actttgcttt tcgactatat gatttggata aagatgaaaa gatctcccgt      540

gatgagctgt tacaggtgct acgcatgatg gtcggagtaa atatctcaga tgagcagctg      600

ggcagcatcg cagacaggac cattcaggag gctgatcagg atggggacag tgccatatct      660

ttcacagaat ttgttaaggt tttggagaag gtggatgtag aacagaaaat gagcatccga      720

tttcttcact aaaggagacc aaactgttcc ttgcggtcta gtatttaaga actggaactt      780

gaaagtcctc cttctaccaa ctccacctcc accccctcat tccccttctc ccaaagtact      840

actgctgttg catgacaacc ccaaatatgt tctgtcaaca caaacctgcc tttggtgtat      900

aaacagggca ttacagaatg gtacacccta tatatttctg ttcagtatcc attcactagt      960

tcttcattta taaatatcat cttccccatt ctgctgctga atgccacaca tccatccagt     1020

ctgagaaagt gagagaggca atcatgccaa gaacaagcca gcaaagctct ttcaccagat     1080

gtagactgta gccctgctgc cttccctcca gcgagtctgc cagcatgctt cttcatcctt     1140

tttatatgtt ctttgcttcc tacttccctg tcttccaaca tactgttcac ttactctggc     1200

agtctttctg cttttcatta agcctcaaaa tctcctctgt tctacttggc accacaagct     1260

atgtcctata tatgtatttc tgacttggca ggatagttca ggggtctggc agtttttatt     1320

taccttcatt attaaatggg cctctgggat gttgcctctt caggagcttt ttggtaatca     1380

atacttctct cagaagtatg agaccatcct ctgcactctg ctctgtcatc aaaggctgct     1440

gggtggagat accctttttg aaaggtggcc ttggtgagag gtatggagcc aagtcttcta     1500

ggttgcttgc ccacatcact ctatctctgg cctctgattc tcaactttgt acctgtgtgg     1560

ctcctcttgt tagtgcaatg ttgactgttg aaaaagcagc agtatgctta caggtttgct     1620

tagtttgggg acaccgttac caccagaatg gctgctctga caatatgcct agggactttc     1680

tcatggcttt tatttaataa ggaggctggg caccctataa agcctcatgc attcacacct     1740

ttgcagcatg gtttatgcct cagtgttatg tgcactggaa tgttttccac ttcacatttc     1800

caagtagaaa tattagtgtt acggaagtgc ctaatatccc agtccaaatt tttttttttt     1860

tttttttttt tttttgagac agagtcttgc tctgtcaccc aggctggagt gcagtggtgc     1920

gatcgctcac tgcaacctca gcctcctgga tttaagtgat tctcctgcct cagcctccca     1980

agtagctggg attacaggtg tgcaccacca tgcccggcta attttttgta tttttagtgg     2040

agacagggtt tcaccatgtt ggccaggctg gtctcgaact cctgacctcg tgatccgcct     2100

등록특허 10-2763004

- 160 -



gcctcagcct cccaaagtgc tgggattaca ggtgtgagcc accacgcctg gccccagtcc     2160

aaaatattta aagattgttt ccttagtgtc ttgaagtttt gcacaaaatt cttttttttg     2220

agatggagtc tcactctgtc acccaggctg gagtgcagtg gcgtgatctt ggctcactgc     2280

aacctctgcc tcctgggttc aagcaattct cccacctcag cctcccaagt agctgggatt     2340

acagacgtgt gccaccatac ctgggtaatt tttgcatttt tagtggagag ggagtttcac     2400

catgttggcc aggttggtct tgaactcctg acctcaggtg atcctcctgc ctcggcctcc     2460

caaagtgctg ggattacagg catgagccac cgtgctcagc cgcaaaattc tttatgaatt     2520

ttacacttgg caaatgttaa tgacggaagc catagtctgc tcctaataca tgtccaaagc     2580

attgactgtt gtgtcattag ctgcctggtt acattagctc cctggcttct tgtttagacc     2640

actgctaatc ccttaaaaac aagaggtctg gcactagtag cacaacctaa ggtggcatta     2700

cagatctttg agcgagccac agcaactttt ctgccaagtc agcttagttt agacttcagt     2760

gaatcaggct attgctatcc taatgtatgt ctctatgagt gtatttagcc acacatctgc     2820

ccttggttga ctttctgact cattgcttgc ttgcttgttt ccttgctttg gaaaactatt     2880

gaagattgct aaaaaatacc actgcaaagt gatggaaaag ggtggagaac aggggagtag     2940

ccaggctgga tggctcaaat ataaatgaat gaggaattct ttatgaagta tcagtcagat     3000

tttatgatta agtgatgtaa tataggaatt atgtaaaagg gaagaatgtc tgatactgat     3060

ctattagaga ggtactttag aggcttcttg attggcataa agttcctaag gttatagatt     3120

ttcccccctt ttggctgtat agcaaagtgt tttaatccac ggttgtgcct tattgttcca     3180

ttaaaattgt atcttcgatc catcaataaa tacttgtggt tgaaacaaaa                3230

<210>  7

<211>  2678

<212>  DNA

<213>  Homo sapiens

<400>  7

agcggaagtg ctcgttgggg gtgcacaagg cgcgttcgag cagcggcgac cgacgcggcg       60

aaggagcgcg ccatggagca tgtgacagag ggctcctggg agtcgctgcc tgtgccgctg      120

cacccgcagg tgctgggcgc gctgcgggag ctgggcttcc cgtacatgac gccggtgcag      180

tccgcaacca tccctctgtt catgcgaaac aaagatgtcg ctgcagaagc ggtcacaggt      240

agtggcaaaa cactcgcttt tgtcatcccc atcctggaaa ttcttctgag aagagaagag      300

aagttaaaaa agagtcaggt tggagccata atcatcaccc ccactcgaga gctggccatt      360

caaatagacg aggtcctgtc gcatttcacg aagcacttcc ccgagttcag ccagattctt      420
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tggatcggag gcaggaatcc tggagaagat gttgagaggt ttaagcaaca aggtgggaac      480

atcattgtgg ccactccagg ccgcttggag gacatgttcc ggaggaaggc cgaaggcttg      540

gatctggcca gctgtgtgcg atccctggat gtcctggtgt tggatgaggc agacagactt      600

ctggacatgg ggtttgaggc aagcatcaac accattctgg agtttttgcc aaagcagagg      660

agaacaggcc ttttctctgc cactcagacg caggaagtgg agaacctggt gagagcgggc      720

ctccggaacc ctgtccgggt ctcagtgaag gagaagggcg tggcagccag cagtgcccag      780

aagaccccct cccgcctgga aaactactac atggtatgca aggcagatga gaaatttaat      840

cagctggtcc attttcttcg caatcataag caggagaaac acctggtctt cttcagcacc      900

tgtgcctgtg tggaatacta tgggaaggct ctggaagtgc tggtgaaggg cgtgaagatt      960

atgtgcattc acggaaagat gaaatataaa cgcaataaga tcttcatgga gttccgcaaa     1020

ttgcaaagtg ggattttagt gtgcactgat gtgatggccc ggggaattga tattcctgaa     1080

gtcaactggg ttttgcagta tgaccctccc agcaatgcaa gtgccttcgt gcatcgctgc     1140

ggtcgcacag ctcgcattgg ccacgggggc agcgctctgg tgttcctcct gcccatggaa     1200

gagtcataca tcaatttcct tgcaattaac caaaaatgcc ccctgcagga gatgaagccc     1260

cagagaaaca cagcggacct tctgccaaaa ctcaagtcca tggccctggc tgacagagct     1320

gtgtttgaaa agggcatgaa agcttttgtg tcatatgtcc aagcttatgc aaagcatgaa     1380

tgcaacctga ttttcagatt aaaggatctt gattttgcca gccttgctcg aggttttgcc     1440

ctgctgagga tgcccaagat gccagaattg agaggaaagc agtttccaga ttttgtgccc     1500

gtggacgtta ataccgacac gattccattt aaagataaaa tcagagaaaa gcagaggcag     1560

aaactcctgg agcaacaaag aagagagaaa acagaaaatg aagggagaag aaaattcata     1620

aaaaataaag cttggtcaaa gcagaaggcc aaaaaagaaa agaagaaaaa aatgaatgag     1680

aaaaggaaaa gggaagaggg ttctgatatt gaagatgagg acatggaaga acttcttaat     1740

gacacaagac tcttgaaaaa acttaagaaa ggcaaaataa ctgaagaaga atttgagaag     1800

ggcttgttga caactggcaa aagaacaatc aagacagtgg atttagggat ctcagatttg     1860

gaagatgact gctgattcca gtgccacaga tgaacccaca aggacatagc tgttccctaa     1920

cttggtggat ggctccagtt tgcttttaac gaaaatcaca acttcaggag acatctgaaa     1980

agaatgatgt ctctgaaagc tgtcctttca gatgagggag aaatgaagga tttcacactt     2040

cagaatattt tactaaaaac attccagtct tggccgggtg cggtggctcc tgcctataat     2100

cccagcactt tgggaggctg aggcaggagg atcacttgag cccaggagtt caagaccagc     2160
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ctgggaacac agcgagaccc tctcattaaa aacaacaaaa caaaacaatt ccagtcttgg     2220

agtagtctaa cagaagaaaa tgtaaaatta tttgagtgta aataatagat gtcagtattt     2280

atcatgatgg gtcacatata gacatatgta catattatat atatatatat atatatatat     2340

atatatatat atatatatat ataagctctt ttttctgagg ctattttata gttattttta     2400

aacataaaga tacagaagtc ttcttgactt ctgattttca aaaccattcc tcagtatctt     2460

caggcatttg acctcctgaa tgtgcttggc cctgggcttc agttatcctt tgatgtcctg     2520

caggggtggc taatgtgctg gggtttttct gtgttaatag tcacagtatt gttttattgg     2580

tgaatagctg aaaaacagag ggattaagtc atattccggg aaagagaatt atagttttta     2640

tgcctcctgt tgaataaatg gtgtcctgat tgcctggg                             2678

<210>  8

<211>  14069

<212>  DNA

<213>  Homo sapiens

<400>  8

cgttaaatgc aaacgctgct ctggctcatg tgtttgctcc gaggtatagg ttttgttcga       60

ctgacgtatc agatagtcag agtggttacc acaccgacgt tgtagcagct gcataataaa      120

tgactgaaag aatcatgtta ggcatgccca cctaacctaa cttgaatcat gcgaaagggg      180

agctgttgga attcaaatag actttctggt tcccagcagt cggcagtaat agaatgcttt      240

caggaagatg acagaatcag gagaaagatg ctgttttgca ctatcttgat ttgttacagc      300

agccaactta ttggcatgat ggagtgacag gaaaaacagc tggcatggaa gatgaaagag      360

aagatgttca aaagaaaaca ttcacaaaat gggtaaatgc acaattttct aagtttggga      420

agcagcatat tgagaacctc ttcagtgacc tacaggatgg gaggcgcctc ctagacctcc      480

tcgaaggcct gacagggcaa aaactgccaa aagaaaaagg atccacaaga gttcatgccc      540

tgaacaatgt caacaaggca ctgcgggttt tgcagaacaa taatgttgat ttagtgaata      600

ttggaagtac tgacatcgta gatggaaatc ataaactgac tcttggtttg atttggaata      660

taatcctcca ctggcaggtc aaaaatgtaa tgaaaaatat catggctgga ttgcaacaaa      720

ccaacagtga aaagattctc ctgagctggg tccgacaatc aactcgtaat tatccacagg      780

ttaatgtaat caacttcacc accagctggt ctgatggcct ggctttgaat gctctcatcc      840

atagtcatag gccagaccta tttgactgga atagtgtggt ttgccagcag tcagccacac      900

aacgactgga acatgcattc aacatcgcca gatatcaatt aggcatagag aaactactcg      960

atcctgaaga tgttgatacc acctatccag ataagaagtc catcttaatg tacatcacat     1020
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cactcttcca agttttgcct caacaagtga gcattgaagc catccaggaa gtggaaatgt     1080

tgccaaggcc acctaaagtg actaaagaag aacattttca gttacatcat caaatgcact     1140

attctcaaca gatcacggtc agtctagcac agggatatga gagaacttct tcccctaagc     1200

ctcgattcaa gagctatgcc tacacacagg ctgcttatgt caccacctct gaccctacac     1260

ggagcccatt tccttcacag catttggaag ctcctgaaga caagtcattt ggcagttcat     1320

tgatggagag tgaagtaaac ctggaccgtt atcaaacagc tttagaagaa gtattatcgt     1380

ggcttctttc tgctgaggac acattgcaag cacaaggaga gatttctaat gatgtggaag     1440

tggtgaaaga ccagtttcat actcatgagg ggtacatgat ggatttgaca gcccatcagg     1500

gccgggttgg taatattcta caattgggaa gtaagctgat tggaacagga aaattatcag     1560

aagatgaaga aactgaagta caagagcaga tgaatctcct aaattcaaga tgggaatgcc     1620

tcagggtagc tagcatggaa aaacaaagca atttacatag agttttaatg gatctccaga     1680

atcagaaact gaaagagttg aatgactggc taacaaaaac agaagaaaga acaaggaaaa     1740

tggaggaaga gcctcttgga cctgatcttg aagacctaaa acgccaagta caacaacata     1800

aggtgcttca agaagatcta gaacaagaac aagtcagggt caattctctc actcacatgg     1860

tggtggtagt tgatgaatct agtggagatc acgcaactgc tgctttggaa gaacaactta     1920

aggtattggg agatcgatgg gcaaacatct gtagatggac agaagaccgc tgggttcttt     1980

tacaagacat ccttctcaaa tggcaacgtc ttactgaaga acagtgcctt tttagtgcat     2040

ggctttcaga aaaagaagat gcagtgaaca agattcacac aactggcttt aaagatcaaa     2100

atgaaatgtt atcaagtctt caaaaactgg ccgttttaaa agcggatcta gaaaagaaaa     2160

agcaatccat gggcaaactg tattcactca aacaagatct tctttcaaca ctgaagaata     2220

agtcagtgac ccagaagacg gaagcatggc tggataactt tgcccggtgt tgggataatt     2280

tagtccaaaa acttgaaaag agtacagcac agatttcaca ggctgtcacc accactcagc     2340

catcactaac acagacaact gtaatggaaa cagtaactac ggtgaccaca agggaacaga     2400

tcctggtaaa gcatgctcaa gaggaacttc caccaccacc tccccaaaag aagaggcaga     2460

ttactgtgga ttctgaaatt aggaaaaggt tggatgttga tataactgaa cttcacagct     2520

ggattactcg ctcagaagct gtgttgcaga gtcctgaatt tgcaatcttt cggaaggaag     2580

gcaacttctc agacttaaaa gaaaaagtca atgccataga gcgagaaaaa gctgagaagt     2640

tcagaaaact gcaagatgcc agcagatcag ctcaggccct ggtggaacag atggtgaatg     2700

agggtgttaa tgcagatagc atcaaacaag cctcagaaca actgaacagc cggtggatcg     2760
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aattctgcca gttgctaagt gagagactta actggctgga gtatcagaac aacatcatcg     2820

ctttctataa tcagctacaa caattggagc agatgacaac tactgctgaa aactggttga     2880

aaatccaacc caccacccca tcagagccaa cagcaattaa aagtcagtta aaaatttgta     2940

aggatgaagt caaccggcta tcaggtcttc aacctcaaat tgaacgatta aaaattcaaa     3000

gcatagccct gaaagagaaa ggacaaggac ccatgttcct ggatgcagac tttgtggcct     3060

ttacaaatca ttttaagcaa gtcttttctg atgtgcaggc cagagagaaa gagctacaga     3120

caatttttga cactttgcca ccaatgcgct atcaggagac catgagtgcc atcaggacat     3180

gggtccagca gtcagaaacc aaactctcca tacctcaact tagtgtcacc gactatgaaa     3240

tcatggagca gagactcggg gaattgcagg ctttacaaag ttctctgcaa gagcaacaaa     3300

gtggcctata ctatctcagc accactgtga aagagatgtc gaagaaagcg ccctctgaaa     3360

ttagccggaa atatcaatca gaatttgaag aaattgaggg acgctggaag aagctctcct     3420

cccagctggt tgagcattgt caaaagctag aggagcaaat gaataaactc cgaaaaattc     3480

agaatcacat acaaaccctg aagaaatgga tggctgaagt tgatgttttt ctgaaggagg     3540

aatggcctgc ccttggggat tcagaaattc taaaaaagca gctgaaacag tgcagacttt     3600

tagtcagtga tattcagaca attcagccca gtctaaacag tgtcaatgaa ggtgggcaga     3660

agataaagaa tgaagcagag ccagagtttg cttcgagact tgagacagaa ctcaaagaac     3720

ttaacactca gtgggatcac atgtgccaac aggtctatgc cagaaaggag gccttgaagg     3780

gaggtttgga gaaaactgta agcctccaga aagatctatc agagatgcac gaatggatga     3840

cacaagctga agaagagtat cttgagagag attttgaata taaaactcca gatgaattac     3900

agaaagcagt tgaagagatg aagagagcta aagaagaggc ccaacaaaaa gaagcgaaag     3960

tgaaactcct tactgagtct gtaaatagtg tcatagctca agctccacct gtagcacaag     4020

aggccttaaa aaaggaactt gaaactctaa ccaccaacta ccagtggctc tgcactaggc     4080

tgaatgggaa atgcaagact ttggaagaag tttgggcatg ttggcatgag ttattgtcat     4140

acttggagaa agcaaacaag tggctaaatg aagtagaatt taaacttaaa accactgaaa     4200

acattcctgg cggagctgag gaaatctctg aggtgctaga ttcacttgaa aatttgatgc     4260

gacattcaga ggataaccca aatcagattc gcatattggc acagacccta acagatggcg     4320

gagtcatgga tgagctaatc aatgaggaac ttgagacatt taattctcgt tggagggaac     4380

tacatgaaga ggctgtaagg aggcaaaagt tgcttgaaca gagcatccag tctgcccagg     4440

agactgaaaa atccttacac ttaatccagg agtccctcac attcattgac aagcagttgg     4500
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cagcttatat tgcagacaag gtggacgcag ctcaaatgcc tcaggaagcc cagaaaatcc     4560

aatctgattt gacaagtcat gagatcagtt tagaagaaat gaagaaacat aatcagggga     4620

aggaggctgc ccaaagagtc ctgtctcaga ttgatgttgc acagaaaaaa ttacaagatg     4680

tctccatgaa gtttcgatta ttccagaaac cagccaattt tgagcagcgt ctacaagaaa     4740

gtaagatgat tttagatgaa gtgaagatgc acttgcctgc attggaaaca aagagtgtgg     4800

aacaggaagt agtacagtca cagctaaatc attgtgtgaa cttgtataaa agtctgagtg     4860

aagtgaagtc tgaagtggaa atggtgataa agactggacg tcagattgta cagaaaaagc     4920

agacggaaaa tcccaaagaa cttgatgaaa gagtaacagc tttgaaattg cattataatg     4980

agctgggagc aaaggtaaca gaaagaaagc aacagttgga gaaatgcttg aaattgtccc     5040

gtaagatgcg aaaggaaatg aatgtcttga cagaatggct ggcagctaca gatatggaat     5100

tgacaaagag atcagcagtt gaaggaatgc ctagtaattt ggattctgaa gttgcctggg     5160

gaaaggctac tcaaaaagag attgagaaac agaaggtgca cctgaagagt atcacagagg     5220

taggagaggc cttgaaaaca gttttgggca agaaggagac gttggtggaa gataaactca     5280

gtcttctgaa tagtaactgg atagctgtca cctcccgagc agaagagtgg ttaaatcttt     5340

tgttggaata ccagaaacac atggaaactt ttgaccagaa tgtggaccac atcacaaagt     5400

ggatcattca ggctgacaca cttttggatg aatcagagaa aaagaaaccc cagcaaaaag     5460

aagacgtgct taagcgttta aaggcagaac tgaatgacat acgcccaaag gtggactcta     5520

cacgtgacca agcagcaaac ttgatggcaa accgcggtga ccactgcagg aaattagtag     5580

agccccaaat ctcagagctc aaccatcgat ttgcagccat ttcacacaga attaagactg     5640

gaaaggcctc cattcctttg aaggaattgg agcagtttaa ctcagatata caaaaattgc     5700

ttgaaccact ggaggctgaa attcagcagg gggtgaatct gaaagaggaa gacttcaata     5760

aagatatgaa tgaagacaat gagggtactg taaaagaatt gttgcaaaga ggagacaact     5820

tacaacaaag aatcacagat gagagaaagc gagaggaaat aaagataaaa cagcagctgt     5880

tacagacaaa acataatgct ctcaaggatt tgaggtctca aagaagaaaa aaggctctag     5940

aaatttctca tcagtggtat cagtacaaga ggcaggctga tgatctcctg aaatgcttgg     6000

atgacattga aaaaaaatta gccagcctac ctgagcccag agatgaaagg aaaataaagg     6060

aaattgatcg ggaattgcag aagaagaaag aggagctgaa tgcagtgcgt aggcaagctg     6120

agggcttgtc tgaggatggg gccgcaatgg cagtggagcc aactcagatc cagctcagca     6180

agcgctggcg ggaaattgag agcaaatttg ctcagtttcg aagactcaac tttgcacaaa     6240

ttcacactgt ccgtgaagaa acgatgatgg tgatgactga agacatgcct ttggaaattt     6300

cttatgtgcc ttctacttat ttgactgaaa tcactcatgt ctcacaagcc ctattagaag     6360
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tggaacaact tctcaatgct cctgacctct gtgctaagga ctttgaagat ctctttaagc     6420

aagaggagtc tctgaagaat ataaaagata gtctacaaca aagctcaggt cggattgaca     6480

ttattcatag caagaagaca gcagcattgc aaagtgcaac gcctgtggaa agggtgaagc     6540

tacaggaagc tctctcccag cttgatttcc aatgggaaaa agttaacaaa atgtacaagg     6600

accgacaagg gcgatttgac agatctgttg agaaatggcg gcgttttcat tatgatataa     6660

agatatttaa tcagtggcta acagaagctg aacagtttct cagaaagaca caaattcctg     6720

agaattggga acatgctaaa tacaaatggt atcttaagga actccaggat ggcattgggc     6780

agcggcaaac tgttgtcaga acattgaatg caactgggga agaaataatt cagcaatcct     6840

caaaaacaga tgccagtatt ctacaggaaa aattgggaag cctgaatctg cggtggcagg     6900

aggtctgcaa acagctgtca gacagaaaaa agaggctaga agaacaaaag aatatcttgt     6960

cagaatttca aagagattta aatgaatttg ttttatggtt ggaggaagca gataacattg     7020

ctagtatccc acttgaacct ggaaaagagc agcaactaaa agaaaagctt gagcaagtca     7080

agttactggt ggaagagttg cccctgcgcc agggaattct caaacaatta aatgaaactg     7140

gaggacccgt gcttgtaagt gctcccataa gcccagaaga gcaagataaa cttgaaaata     7200

agctcaagca gacaaatctc cagtggataa aggtttccag agctttacct gagaaacaag     7260

gagaaattga agctcaaata aaagaccttg ggcagcttga aaaaaagctt gaagaccttg     7320

aagagcagtt aaatcatctg ctgctgtggt tatctcctat taggaatcag ttggaaattt     7380

ataaccaacc aaaccaagaa ggaccatttg acgttcagga aactgaaata gcagttcaag     7440

ctaaacaacc ggatgtggaa gagattttgt ctaaagggca gcatttgtac aaggaaaaac     7500

cagccactca gccagtgaag aggaagttag aagatctgag ctctgagtgg aaggcggtaa     7560

accgtttact tcaagagctg agggcaaagc agcctgacct agctcctgga ctgaccacta     7620

ttggagcctc tcctactcag actgttactc tggtgacaca acctgtggtt actaaggaaa     7680

ctgccatctc caaactagaa atgccatctt ccttgatgtt ggaggtacct gctctggcag     7740

atttcaaccg ggcttggaca gaacttaccg actggctttc tctgcttgat caagttataa     7800

aatcacagag ggtgatggtg ggtgaccttg aggatatcaa cgagatgatc atcaagcaga     7860

aggcaacaat gcaggatttg gaacagaggc gtccccagtt ggaagaactc attaccgctg     7920

cccaaaattt gaaaaacaag accagcaatc aagaggctag aacaatcatt acggatcgaa     7980

ttgaaagaat tcagaatcag tgggatgaag tacaagaaca ccttcagaac cggaggcaac     8040

agttgaatga aatgttaaag gattcaacac aatggctgga agctaaggaa gaagctgagc     8100

aggtcttagg acaggccaga gccaagcttg agtcatggaa ggagggtccc tatacagtag     8160

atgcaatcca aaagaaaatc acagaaacca agcagttggc caaagacctc cgccagtggc     8220
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agacaaatgt agatgtggca aatgacttgg ccctgaaact tctccgggat tattctgcag     8280

atgataccag aaaagtccac atgataacag agaatatcaa tgcctcttgg agaagcattc     8340

ataaaagggt gagtgagcga gaggctgctt tggaagaaac tcatagatta ctgcaacagt     8400

tccccctgga cctggaaaag tttcttgcct ggcttacaga agctgaaaca actgccaatg     8460

tcctacagga tgctacccgt aaggaaaggc tcctagaaga ctccaaggga gtaaaagagc     8520

tgatgaaaca atggcaagac ctccaaggtg aaattgaagc tcacacagat gtttatcaca     8580

acctggatga aaacagccaa aaaatcctga gatccctgga aggttccgat gatgcagtcc     8640

tgttacaaag acgtttggat aacatgaact tcaagtggag tgaacttcgg aaaaagtctc     8700

tcaacattag gtcccatttg gaagccagtt ctgaccagtg gaagcgtctg cacctttctc     8760

tgcaggaact tctggtgtgg ctacagctga aagatgatga attaagccgg caggcaccta     8820

ttggaggcga ctttccagca gttcagaagc agaacgatgt acatagggcc ttcaagaggg     8880

aattgaaaac taaagaacct gtaatcatga gtactcttga gactgtacga atatttctga     8940

cagagcagcc tttggaagga ctagagaaac tctaccagga gcccagagag ctgcctcctg     9000

aggagagagc ccagaatgtc actcggcttc tacgaaagca ggctgaggag gtcaatactg     9060

agtgggaaaa attgaacctg cactccgctg actggcagag aaaaatagat gagacccttg     9120

aaagactcca ggaacttcaa gaggccacgg atgagctgga cctcaagctg cgccaagctg     9180

aggtgatcaa gggatcctgg cagcccgtgg gcgatctcct cattgactct ctccaagatc     9240

acctcgagaa agtcaaggca cttcgaggag aaattgcgcc tctgaaagag aacgtgagcc     9300

acgtcaatga ccttgctcgc cagcttacca ctttgggcat tcagctctca ccgtataacc     9360

tcagcactct ggaagacctg aacaccagat ggaagcttct gcaggtggcc gtcgaggacc     9420

gagtcaggca gctgcatgaa gcccacaggg actttggtcc agcatctcag cactttcttt     9480

ccacgtctgt ccagggtccc tgggagagag ccatctcgcc aaacaaagtg ccctactata     9540

tcaaccacga gactcaaaca acttgctggg accatcccaa aatgacagag ctctaccagt     9600

ctttagctga cctgaataat gtcagattct cagcttatag gactgccatg aaactccgaa     9660

gactgcagaa ggccctttgc ttggatctct tgagcctgtc agctgcatgt gatgccttgg     9720

accagcacaa cctcaagcaa aatgaccagc ccatggatat cctgcagatt attaattgtt     9780

tgaccactat ttatgaccgc ctggagcaag agcacaacaa tttggtcaac gtccctctct     9840

gcgtggatat gtgtctgaac tggctgctga atgtttatga tacgggacga acagggagga     9900

tccgtgtcct gtcttttaaa actggcatca tttccctgtg taaagcacat ttggaagaca     9960
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agtacagata ccttttcaag caagtggcaa gttcaacagg attttgtgac cagcgcaggc    10020

tgggcctcct tctgcatgat tctatccaaa ttccaagaca gttgggtgaa gttgcatcct    10080

ttgggggcag taacattgag ccaagtgtcc ggagctgctt ccaatttgct aataataagc    10140

cagagatcga agcggccctc ttcctagact ggatgagact ggaaccccag tccatggtgt    10200

ggctgcccgt cctgcacaga gtggctgctg cagaaactgc caagcatcag gccaaatgta    10260

acatctgcaa agagtgtcca atcattggat tcaggtacag gagtctaaag cactttaatt    10320

atgacatctg ccaaagctgc tttttttctg gtcgagttgc aaaaggccat aaaatgcact    10380

atcccatggt ggaatattgc actccgacta catcaggaga agatgttcga gactttgcca    10440

aggtactaaa aaacaaattt cgaaccaaaa ggtattttgc gaagcatccc cgaatgggct    10500

acctgccagt gcagactgtc ttagaggggg acaacatgga aactcccgtt actctgatca    10560

acttctggcc agtagattct gcgcctgcct cgtcccctca gctttcacac gatgatactc    10620

attcacgcat tgaacattat gctagcaggc tagcagaaat ggaaaacagc aatggatctt    10680

atctaaatga tagcatctct cctaatgaga gcatagatga tgaacatttg ttaatccagc    10740

attactgcca aagtttgaac caggactccc ccctgagcca gcctcgtagt cctgcccaga    10800

tcttgatttc cttagagagt gaggaaagag gggagctaga gagaatccta gcagatcttg    10860

aggaagaaaa caggaatctg caagcagaat atgaccgtct aaagcagcag cacgaacata    10920

aaggcctgtc cccactgccg tcccctcctg aaatgatgcc cacctctccc cagagtcccc    10980

gggatgctga gctcattgct gaggccaagc tactgcgtca acacaaaggc cgcctggaag    11040

ccaggatgca aatcctggaa gaccacaata aacagctgga gtcacagtta cacaggctaa    11100

ggcagctgct ggagcaaccc caggcagagg ccaaagtgaa tggcacaacg gtgtcctctc    11160

cttctacctc tctacagagg tccgacagca gtcagcctat gctgctccga gtggttggca    11220

gtcaaacttc ggactccatg ggtgaggaag atcttctcag tcctccccag gacacaagca    11280

cagggttaga ggaggtgatg gagcaactca acaactcctt ccctagttca agaggaagaa    11340

atacccctgg aaagccaatg agagaggaca caatgtagga agtcttttcc acatggcaga    11400

tgatttgggc agagcgatgg agtccttagt atcagtcatg acagatgaag aaggagcaga    11460

ataaatgttt tacaactcct gattcccgca tggtttttat aatattcata caacaaagag    11520

gattagacag taagagttta caagaaataa atctatattt ttgtgaaggg tagtggtatt    11580

atactgtaga tttcagtagt ttctaagtct gttattgttt tgttaacaat ggcaggtttt    11640

acacgtctat gcaattgtac aaaaaagtta taagaaaact acatgtaaaa tcttgatagc    11700

taaataactt gccatttctt tatatggaac gcattttggg ttgtttaaaa atttataaca    11760

gttataaaga aagattgtaa actaaagtgt gctttataaa aaaaagttgt ttataaaaac    11820
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ccctaaaaac aaaacaaaca cacacacaca cacatacaca cacacacaca aaactttgag    11880

gcagcgcatt gttttgcatc cttttggcgt gatatccata tgaaattcat ggctttttct    11940

ttttttgcat attaaagata agacttcctc taccaccaca ccaaatgact actacacact    12000

gctcatttga gaactgtcag ctgagtgggg caggcttgag ttttcatttc atatatctat    12060

atgtctataa gtatataaat actatagtta tatagataaa gagatacgaa tttctataga    12120

ctgacttttt ccatttttta aatgttcatg tcacatccta atagaaagaa attacttcta    12180

gtcagtcatc caggcttacc tgcttggtct agaatggatt tttcccggag ccggaagcca    12240

ggaggaaact acaccacact aaaacattgt ctacagctcc agatgtttct cattttaaac    12300

aactttccac tgacaacgaa agtaaagtaa agtattggat ttttttaaag ggaacatgtg    12360

aatgaataca caggacttat tatatcagag tgagtaatcg gttggttggt tgattgattg    12420

attgattgat acattcagct tcctgctgct agcaatgcca cgatttagat ttaatgatgc    12480

ttcagtggaa atcaatcaga aggtattctg accttgtgaa catcagaagg tattttttaa    12540

ctcccaagca gtagcaggac gatgataggg ctggagggct atggattccc agcccatccc    12600

tgtgaaggag taggccactc tttaagtgaa ggattggatg attgttcata atacataaag    12660

ttctctgtaa ttacaactaa attattatgc cctcttctca cagtcaaaag gaactgggtg    12720

gtttggtttt tgttgctttt ttagatttat tgtcccatgt gggatgagtt tttaaatgcc    12780

acaagacata atttaaaata aataaacttt gggaaaaggt gtaaaacagt agccccatca    12840

catttgtgat actgacaggt atcaacccag aagcccatga actgtgtttc catcctttgc    12900

atttctctgc gagtagttcc acacaggttt gtaagtaagt aagaaagaag gcaaattgat    12960

tcaaatgtta caaaaaaacc cttcttggtg gattagacag gttaaatata taaacaaaca    13020

aacaaaaatt gctcaaaaaa gaggagaaaa gctcaagagg aaaagctaag gactggtagg    13080

aaaaagcttt actctttcat gccattttat ttctttttga tttttaaatc attcattcaa    13140

tagataccac cgtgtgacct ataattttgc aaatctgtta cctctgacat caagtgtaat    13200

tagcttttgg agagtgggct gacatcaagt gtaattagct tttggagagt gggttttgtc    13260

cattattaat aattaattaa ttaacatcaa acacggcttc tcatgctatt tctacctcac    13320

tttggttttg gggtgttcct gataattgtg cacacctgag ttcacagctt caccacttgt    13380

ccattgcgtt attttctttt tcctttataa ttctttcttt ttccttcata attttcaaaa    13440

gaaaacccaa agctctaagg taacaaatta ccaaattaca tgaagatttg gtttttgtct    13500

tgcatttttt tcctttatgt gacgctggac cttttcttta cccaaggatt tttaaaactc    13560

agatttaaaa caaggggtta ctttacatcc tactaagaag tttaagtaag taagtttcat    13620

tctaaaatca gaggtaaata gagtgcataa ataattttgt tttaatcttt ttgtttttct    13680
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tttagacaca ttagctctgg agtgagtctg tcataatatt tgaacaaaaa ttgagagctt    13740

tattgctgca ttttaagcat aattaatttg gacattattt cgtgttgtgt tctttataac    13800

caccaagtat taaactgtaa atcataatgt aactgaagca taaacatcac atggcatgtt    13860

ttgtcattgt tttcaggtac tgagttctta cttgagtatc ataatatatt gtgttttaac    13920

accaacactg taacatttac gaattatttt tttaaacttc agttttactg cattttcaca    13980

acatatcaga cttcaccaaa tatatgcctt actattgtat tatagtactg ctttactgtg    14040

tatctcaata aagcacgcag ttatgttac                                      14069

<210>  9

<211>  2385

<212>  DNA

<213>  Homo sapiens

<400>  9

ggatgcgcgg cgtggccacg ccccttcagt gcttgtgacg caggcgccct gggctttttg       60

ggcgcgaaaa agaagcagtc ctgggttgta cccggcgcag ctgggagcgg ctgcttcctc      120

cggggtcgta tctccgcccg gcatggggct gctggacctt tgcgaggaag tgttcggcac      180

cgccgacctt taccgggtgc tgggcgtgcg acgcgaggcc tccgacggcg aggtccgacg      240

aggctaccac aaggtgtccc tgcaggtaca cccggaccgg gtgggtgagg gcgacaagga      300

ggacgccacc cgccgcttcc agatcctggg aaaagtctat tccgttctca gtgacagaga      360

acagagagca gtgtacgatg agcagggaac agtggacgag gactctcctg tgctcaccca      420

agaccgagac tgggaggcgt attggcggct actctttaaa aagatatctt tagaggacat      480

tcaagctttt gaaaagacat acaaaggttc ggaagaagag ctggctgata ttaagcaggc      540

ctatctggac ttcaagggtg acatggatca gatcatggag tctgtgcttt gcgtgcagta      600

cacagaggaa cccaggataa ggaatatcat tcagcaagct attgacgccg gagaggtccc      660

atcctataat gcctttgtca aagaatcgaa acaaaagatg aatgcaagga aaaggagggc      720

tcaggaagag gccaaagaag cagaaatgag cagaaaggag ttggggcttg atgaaggcgt      780

ggatagcctg aaggcagcca ttcagagcag acaaaaggat cggcaaaagg aaatggacaa      840

ttttctggct cagatggaag caaagtactg caaatcttcc aaaggaggag ggaaaaaatc      900

tgctctcaag aaagaaaaga aataatggaa tttttctctt caaaggtcct taggtgtaaa      960

ttgatgccat cgtaggcaag gtgcaggcag gatttgaagg caaaagtcaa ttcagctctt     1020

gagaaaaggt gtctttccag cctgaatttt tcagattgac tagaccaagc agaatctctc     1080

aacctgatct tagtatttcc tagaaagcac ttgacattgt gtgaggtctc acctgaagga     1140
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acttggtggt gacatttggg agggtggagg gaggcagtgt ccttcctgac agcacttgcc     1200

tccatggatc ttctgtacac agaactctta tctaggatgt ggttctgttc atgctgcttt     1260

ctgcgatgtg cgtgtctgtt agaataggct ctctacccag ctagaacacc ttccagacac     1320

ttgctggaca gctatcttcc acatacttcc cagtttacat ttggtcttaa tgatcttgaa     1380

tagatcctct cttcatttta ctcagccagg ttttgtactg atgtacaggt gttaaattac     1440

ttcaagcatt tttgtaagag gtgtatataa ttcaataaaa aaggtaaaac atgatgatta     1500

agttctgggg gctttgtaaa tgatcccact aaaatgtgac ctaggaaaaa tatgaatggt     1560

gtttaggatg agagaaaagg ggaaaacaat agccctggtc agctttataa tagagagcct     1620

ggtttcccta gcatgaagag atgtatgttg tagtcctgcc actgattact gaagtcctgc     1680

cattaattgc tgaatgtctt cagttgggcc actgagcttg tctgaatctg ttccctttta     1740

taaaagagtt actacatcaa aacaaagagt gaaatccaaa tttgtcaaac tgtatgtatt     1800

aaacatgtcc agttttttgg ttaaaaaaaa attgcactgg ctttgaggga aaacacacag     1860

ggtgagggaa ttgggctaaa tgacttctta caggcccctt tctgattctt taactttgaa     1920

aggcaagcca tattgatcca gttgttatag tgaactcatg gtaatggttt gtgagaacaa     1980

tagagatttt catttctatg tagatgagtt ggtatgagaa tatatggaat ttttaaggga     2040

ctgtttaaat ctttgatttg tagactatta aatataccgt atgcataaag taagccttta     2100

gctctaaggt aaagacgaca cgttttcggt ttgtgactac aaataggtta aaaatagatt     2160

ttaattttat taaaaatata atttaatgca ggttgtttga agcatctgtc ttcatatgat     2220

ggcattagaa caccttggta taataaaaag ttaccgtaat ttatgattat ttgaatttat     2280

ccattctgaa aattaataag atctaaaact ggcatgacaa tcaagatttg tatttagtga     2340

aatttaaaat aaatgtaagc catagttaaa aaaaaaaaaa aaaaa                     2385

<210>  10

<211>  4206

<212>  DNA

<213>  Homo sapiens

<400>  10

cgccctcccg ccgcgcgctc gggatcccga ccagtcctga ccgcacgggg gccgcggcca       60

cggggcgcag gggccatggt gcgcggcagg atctcccggc tctcggtccg ggacgtgcgc      120

ttccccacgt cgcttggggg ccacggcgcg gacgccatgc acacggaccc tgactactcg      180

gctgcctatg tcgtcataga aactgatgca gaagatggaa tcaaggggtg tggaattacc      240

ttcactctgg gaaaaggcac tgaagttgat tggtccagaa aagggcgtgg tgcacctggc      300
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gacagcggcc gtcctaaacg cggtgtggga cttgtgggcc aagcaggagg gaaagcctgt      360

ctggaagtta cttgtggaca tggatcccag gatgctggta tcctgcatag atttcaggta      420

catcactgat gtcctgactg aggaggatgc cctagaaata ctgcagaaag gtcaaattgg      480

taaaaaagaa agagagaagc aaatgctggc acaaggatac cctgcttaca cgacatcgtg      540

cgcctggctg gggtactcag atgacacgtt gaagcagctc tgtgcccagg cgctgaagga      600

tggctggacc aggtttaaag taaaggtggg tgctgatctc caggatgaca tgcgaagatg      660

ccaaatcatc cgagacatga ttggaccgga aaagactttg atgatggatg ccaaccagcg      720

ctgggatgtg cctgaggcgg tggagtggat gtccaagctg gccaagttca agccattgtg      780

gattgaggag ccaacctccc ctgatgacat tctggggcac gccaccattt ccaaggcact      840

ggtcccatta ggaattggca ttgccacagg agaacagtgc cacaatagag tgatatttaa      900

gcaactccta caggcgaagg ccctgcagtt cctccagatt gacagttgca gactgggcag      960

tgtcaatgag aacctctcag tattgctgat ggccaaaaag tttgaaattc ctgtttgccc     1020

ccatgctggt ggagttggcc tctgtgaact ggtgcagcac ctgattatat ttgactacat     1080

atcagtttct gcaagccttg aaaatagggt gtgtgagtat gttgaccacc tgcatgagca     1140

tttcaagtat cccgtgatga tccagcgggc ttcctacatg cctcccaagg atcccggcta     1200

ctcaacagaa atgaaggagg aatctgtaaa gaaacaccag tatccagatg gtgaagtttg     1260

gaagaaactc cttcctgctc aagaaaatta agtgctcagc cccaacaact tttttctttc     1320

tgaagtgaaa gggcttaaaa tttcttggaa atagttttac aaaaatggat ttaaaaaatc     1380

ctaccgatca agatgagttc agctagaagt cataccaccc tcaggaatca gctaaagcaa     1440

aaagaacttt tacctcggca tccagcccaa cccctaaaga ctgacaatat ccttcgagct     1500

cctttgaaag caccctaaac agccatttcc attttaatag ttggatgcgg attgtaccct     1560

tcaatctgaa agtcttcagc tttgaagtca tcaattttct caacttttcg aagaatcctg     1620

agctttggga aaggtctggg ttctcgctga agctaaaaac aaaataaggc cattattttg     1680

ccataattgt acgacctgtt gtaattgctc ctcatgtccg tgaaacaagt acacaggatg     1740

tgatcaacaa agttctattt tacaggagta tgatcctgtc gataccttgc cgtaggttat     1800

gtaacatgat tggagcgcaa ccagctgttc tcttgcacag atcgagagtg aggggtattt     1860

tgtgacatta cacagcatca ggagcctggt gcctcatcag gtgtaagttc ttataaccac     1920

tcttggcaaa tttattaaag acaggaacac agtcaatctg taactcatag tagctctacg     1980

tttacttgaa ttccacaatc cctaacccat ctgtccctgg cagaaagaag gaaagatgac     2040

atgcatggac agtgaacaga aagggatgaa agccaggatt cctgggatga acagacagtg     2100
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gcaattagga tgtgaagaca ggtcacaacc tattactatg tctaaaaacg accagagcag     2160

agagccagag agaataagcc tgaagtcacc tccactcaaa agcagccaaa ctccctcaaa     2220

ggagtaactt ttaaaacctg gatctaacct ggaaggggct aaaaagtgtc tggttctgag     2280

tttttttcct taaggctcat gaagcagatg aacttacatt tttattgcca tttcatatca     2340

attgttggct gctataactt agggatttca acagactttt gaagtttgga cctaaatatt     2400

gtacttaatg taaaattaac aaaaaatatt tatggccagg gtggtggctt atgcctgtaa     2460

ttccagaatt ttcggaggct gaggcaggtg gatcacttga agtcaggagt ttgagactag     2520

cctggccaac atgatgaaac cccatctcta ctaataatac aaaaattagc tgggtgtggt     2580

ggcatgtgcc tgtaatccca gctacctggg aggctgaggc agaagaattg cttgaacccg     2640

ggaggtggag gttgcagtga gctgagatcg caccacggca cactccagcc tggccgacag     2700

agaaagactc catctcaaaa aaaaaagaaa aggaaaaaca tttgcacttc aattctcctt     2760

caagttaaaa tgagttaaaa tgcccccttt tggacaatcc cctggcttga atgtggctct     2820

tccctctctg gtactggtgc ttagtacctc acagcacctg acatgttaag tgcccatggt     2880

tgctgaggca gatgcctgcc ttgtcctgcc cacctgccca ccacttctcc ctaaactgaa     2940

gccccacatt tggagcagtc atctttatct tggacacagc attgagcaga tgcctgttcc     3000

acagtcaacc ttttatcaag agaaggtacc aaacccaaaa gtataacatc taattcttac     3060

ctgaattttc agtggctcga tgtgattcag gtaaatatgt gcatctccca aagtgtgtat     3120

aaagtcacct ggctataaac ccgggggaga aagcagaaca gtatgttagt ttcaattctt     3180

taaaacatca tttaaaaaca ttagaatatg cagacaccgc aaggcttttt ttaaaaaaat     3240

aatttagtgt agcttttcca tttttttgta gcaacagcat cttgttatgt tgcccaggct     3300

ggtattgaac tccagacctc aagcaattgc tcctgtctca gtctcccaaa gtgctgggat     3360

tacaggcatg agccaccata cccaacctca gcatagcttt tgagaaaatc catagaagct     3420

gtatcacaaa caacctgtat agatctgtta gtgcgtatac cacagggcca gaaaaccttc     3480

cagaagagga aggtttcaaa gtaaaagctg gttcatttct tacttacaca tatcaaattt     3540

aaaagctaat cagagactaa actctgcaat ttgttttccc atattaaaga actgaagagc     3600

tcagtgtggt aggctggcaa gtcacccttc ccgagacagc ccaccttcag gcccgtgatg     3660

tgcgcaatca tgtacgtgag cagggcgtag ctggcgatgt tgaaaggcac accgaggccc     3720

atgtctcccg atctctggta cagctggcag gacagctcac tgttcaccac atagaactgg     3780

cagagggcat ggcatggagg cagcgccatc agaggaagat ctgaggaacc agcagaggaa     3840
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gataaggagg gatggtggtt tgaaagacca cagctaaagg caaagtaaaa caggagagaa     3900

acagaagcca actcatatgg tggagaccag gagagagagc cactgggctg cagtgatgtc     3960

cataacagcc tctgcagcga tggcacggag ctgagggaga ctatccatcg gtgcaaggtt     4020

tctgcaggtg tccatttacg gctgaagcaa tgctcttcca tcagagctga agggatctgg     4080

gctacctcgt ggcaccagat tacaaataca gcaggaataa ttctgtttgc cacaggaaac     4140

tggtgcttct ggtacaccct cctatattaa aagtctctat tacatggcaa aaaaaaaaaa     4200

aaaaaa                                                                4206

<210>  11

<211>  1753

<212>  DNA

<213>  Homo sapiens

<400>  11

agcggactgc gcatgtgcag gacccagcag gtctagagct tttctgtgtt tctccggact       60

tcgagccatg gcggtgacgg aagcgagcct gttgcgccag tgccccctgc ttctgcccca      120

gaaccggtcg aaaaccgtgt atgagggatt catctcggct cagggaagag acttccacct      180

taggatagtg ttgcctgaag atttacaact gaagaatgca agattattat gtagttggca      240

gctgagaaca atacttagtg gataccatcg aatagtacaa cagagaatgc agcactctcc      300

tgatctaatg agctttatga tggagttgaa gatgcttttg gaagttgcct taaagaatag      360

acaagagctg tatgcactac ctcctcctcc ccagttctac tcaagcctta ttgaagagat      420

aggaactctt ggttgggata aacttgtgta tgcggatacc tgcttcagta ccatcaagtt      480

aaaagcagaa gatgcttctg gtagagagca tttaatcact ctcaagttga aggcaaagta      540

tcctgcagaa tcaccagatt attttgtgga ttttcctgtt ccattttgtg cctcctggac      600

acctcaggta aattctcctc agagctcctt aataagcatt tatagtcagt ttttggcagc      660

aatagaatca ctaaaggcat tctgggatgt tatggatgaa atcgatgaga agacctgggt      720

acttgagcca gaaaaacctc cacggagtgc aacagcacgc agaattgcat taggtaataa      780

tgtttccata aatatagagg tagaccccag gcatcctact atgcttcctg agtgcttctt      840

tcttggagct gaccatgtgg taaaacccct gggaattaag ctgagcagga acatacattt      900

gtgggatcca gaaaatagtg tgttacaaaa tttgaaagat gttttagaaa ttgattttcc      960

agctcgtgct atcctggaaa aatctgattt tactatggat tgtggaattt gttatgctta     1020

tcaacttgac ggtaccattc ctgatcaagt gtgtgataat tctcagtgtg gacaaccttt     1080

ccatcaaata tgcttatatg agtggctgag aggactacta actagtagac agagttttaa     1140

등록특허 10-2763004

- 175 -



catcatattt ggtgaatgtc catattgtag taagccaatt accttaaaaa tgtctggaag     1200

gaaacactga aataagaata caacatttcg gtgaagagct ggaaacttaa aaaattatca     1260

aaaggaattt tggtatcatc ttcagagaaa aaataaagca agaaatacta acatcaaaag     1320

gacaggtatg atgatgcgat aataataaac atctgcgttt gtctcttcac taagagtaaa     1380

ctgggaaatt gtaggccaaa gtccagttga actttctaag tctgtgatcc ccgtgctgac     1440

tgtggaagtg tatttatacc aagatggaga tcttgacttc ttgaatatat ctggactggt     1500

aaaatcttga tgaggctcat aaaatgagtt tgggaattgt gtatagctga ttttttgtgg     1560

gaaactgttt acttcattca aaggttcttg agactcttga tatttctgtc ttctccttgt     1620

gctttcctat ggaaaaaata catatatagt ttagtttgtt agacgtgagt tatccaagta     1680

tttattttgt gtagtgtgta agaatgctaa ataaaatgtt atacaagatc aaaaaaaaaa     1740

aaaaaaaaaa aaa                                                        1753

<210>  12

<211>  3189

<212>  DNA

<213>  Homo sapiens

<400>  12

ctatttgagt ttgtggcgcg cgaggccctg cagtccgggt tggcgcttgg gtactggctg       60

ggtccgatgc tgggtacgct gcgcgccatg gagggcgagg acgtggaaga cgaccagctg      120

ctgcagaagc tcagggccag tcgccgccgc ttccagaggc gcatgcagcg gctgatagag      180

aagtacaacc agcccttcga ggacaccccg gtggtgcaaa tggccacgct gacctacgag      240

acgccacagg gattgagaat ttggggtgga agactaataa aggaaagaaa cgaaggagag      300

atccaggact cctccatgaa gcccgcggac aggacagatg gctccgtgca agctgcagcc      360

tggggtcctg agcttccctc gcaccgcaca gtcctgggag ccgattcaaa aagcggtgag      420

gtcgatgcca cgtcagacca ggaagagtca gttgcttggg ccttagcacc tgcagtgcct      480

caaagccctt tgaaaaatga attaagaagg aaatacttga cccaagtgga tatactgcta      540

caaggtgcag agtattttga gtgtgcaggt aacagagctg gaagggatgt acgtgtgact      600

ccgctgcctt cactggcctc acctgccgtg cctgcccccg gatactgcag tcgtatctcc      660

agaaagagtc ctggtgaccc agcgaaacca gcttcatctc ccagagaatg ggatcctttg      720

catccttcct ccacagacat ggccttagta cctagaaatg acagcctctc cctacaagag      780

accagtagca gcagcttctt aagcagccag ccctttgaag atgatgacat ttgcaatgtg      840

accatcagtg acctgtacgc agggatgctg cactccatga gccggctgtt gagcacaaag      900
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ccatcaagca tcatctccac caaaacgttc atcatgcaaa actggaactc caggaggagg      960

cacagatata agagcaggat gaacaaaaca tattgcaaag gagccagacg ttctcagagg     1020

agctccaagg agaacttcat accctgctct gagcctgtga aagggacagg ggcattaaga     1080

gattgcaaga acgtattaga tgtttcttgc cgtaagacag gtttaaaatt ggaaaaagct     1140

tttcttgaag tcaacagacc ccaaatccat aagttagatc caagttggaa ggagcgcaaa     1200

gtgacaccct cgaagtattc ttccttgatt tacttcgact ccagtgcaac atataatctt     1260

gatgaggaaa atagatttag gacattaaaa tggttaattt ctcctgtaaa aatagtttcc     1320

agaccaacaa tacgacaggg ccatggagag aaccgtcaga gggagattga aatccgattt     1380

gatcagcttc atcgggaata ttgcctgagt cccaggaacc agcctcgccg gatgtgcctc     1440

ccggactcct gggccatgaa catgtacaga gggggtcctg cgagtcctgg tggccttcag     1500

ggcttagaaa cccgcaggct gagtttacct tccagcaaag caaaagcaaa aagtttaagt     1560

gaggcttttg aaaacctagg caaaagatct ctggaagcag gtaggtgcct gcccaagagc     1620

gattcatctt catcacttcc aaagaccaac cccacacaca gcgcaactcg cccgcagcag     1680

acatctgacc ttcacgttca gggaaatagt tctggaatat ttagaaagtc agtgtcaccc     1740

agcaaaactc tttcagtccc agataaagaa gtgccaggcc acggaaggaa tcgttacgat     1800

gaaattaaag aagaatttga caagcttcat caaaagtatt gcctcaaatc tcctgggcag     1860

atgacagtgc ctttatgtat tggagtgtct acagataaag caagtatgga agttcgatat     1920

caaacagaag gcttcttagg aaaattaaat ccagaccctc acttccaggg tttccagaag     1980

ttgccatcat cacccctggg gtgcagaaaa agtctactgg gctcaactgc aattgaggct     2040

ccttcatcta catgtgttgc tcgtgccatc acgagggatg gcacgaggga ccatcagttc     2100

cctgcaaaaa gacccaggct atcagaaccc cagggctccg gacgccaggg caattccctg     2160

ggtgcctcag atggggtgga caacaccgtc agaccgggag accagggcag ctcttcacag     2220

cccaactcag aagagagagg agagaacacg tcttacagga tggaagagaa aagtgatttc     2280

atgctagaaa aattggaaac taaaagtgtg tagctaggtt atttcggagt gttatttatc     2340

ttcccacttg ctctctgttt gtatttttgt tttgtttttg attcttgaga ctgtgaggac     2400

ttggttgact tctctgccct taaagtaaat attagtgaaa ttggttccat cagagataac     2460

ctcgagttct tggtgtagaa attatgtgaa taaagttgct caattagaat ttttagggtt     2520

ctctttgata ggcctgtttt tctgatgtgt gtgttttttt tggggggggg ttatttgttt     2580

gtttgtttgt ttgtttgttt gtttttgaga cagtctctct ctatcgccca ggctggagtg     2640
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cggtggcaca atcttggctc actgcaactt ccgcctcccg ggttcaagcg attcttctgc     2700

ctcagcctcc cgagtagctg ggattacagg cgcgcgccac cacgcctggc taatttttgt     2760

agttttagta gagacggggt ttcaccatat tgaccaggct ggtctcgagc tcctggcctc     2820

gtgatccatc tgcctcggcc tcccaaagtg ctgggattat aggcgtgagc cactgctccc     2880

agccgtgtgt tcttttttaa atttagatat gtccagagaa tcctctctcc tgtttcccat     2940

ttcattcgag aatattgttt gcttgtgaga cgtaagttcg agccctgcat gcaatgaccc     3000

ttgaaggaaa ataaacagtc ctggtggtcc cagacgctcc tgcagccaca gcgcctgtga     3060

ctcctcatga ttcttactga agctgttgat gacaggatat catggtgacg tttttgtaat     3120

gaaatatttc acatattcag aatacattgg tgaaactcat gctggagtaa atagttaata     3180

tatggccat                                                             3189

<210>  13

<211>  3485

<212>  DNA

<213>  Homo sapiens

<400>  13

cttcttcttt acctccgcct tgttcctgtc ctcaccacac ggactgagac tgatttgatt       60

aaagcaccag agtgtaatgg ccctcagagc agggctggtc ctggggttcc acaccctgat      120

gaccctcctg agcccgcagg aggcaggggc caccaaggct gaccacatgg gctcctacgg      180

acccgccttc taccagtctt acggcgcctc gggccagttc acccatgaat ttgatgagga      240

acagctgttc tctgtggacc tgaagaaaag cgaggccgtg tggcgtctgc ctgagtttgg      300

tgactttgcc cgctttgacc cgcagggcgg gctggccggc atcgccgcaa tcaaagccca      360

tctggacatc ctggtggagc gctccaaccg cagcagagcc atcaacgtgc ctccacgggt      420

gaccgtgctc cccaagtctc gggtggagct gggccagccc aacatcctca tctgcatcgt      480

ggacaacatc ttcccccctg tgatcaatat cacctggctg cgcaacggcc aaactgtcac      540

tgagggagtg gcccagacca gcttctattc ccagcctgac catttgttcc gcaagttcca      600

ctacctgccc ttcgtgccct cagccgagga cgtctatgac tgccaggtgg agcactgggg      660

cctggatgcg ccactcctca ggcattggga gctccaggtg cctattccac caccagatgc      720

catggagacc ctggtctgtg ccctgggcct ggccatcggc ctggtgggct tcctcgtggg      780

caccgtcctc atcatcatgg gcacatatgt gtccagtgtc cccaggtaat gatccttctg      840

agagaaatga cttgtgggag acaccctgca gatcctcatg ggtttgtgac agcccctgcg      900

tgctcagtgc cctttaagtg catcccgctg tgctgacttt gagtgggatc aacatctgtc      960
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ctacgggtcc cctctttttt ggccccagta ttcatggcag ggtttgttgg acacctacta     1020

gcttcccttc ccattcaaca cacacacaca ttcttgctct acccaaagct ctggctggca     1080

gcactaaatg ctttggtggt gtttgcactg tgtcctttcc aggccttggc cagttcttcc     1140

aggggtgagg catgtggtgc tggggattgg cagccatcct ggggcccaca caggtgtgtc     1200

ttgctccatt tggcccattg tgtgttactt tgtgaatgag ccatttcaca tggacttcat     1260

gaaatttgcc tcctgagttc aggtttaccc tgaaagggat gcagattatc ctgttcctca     1320

cgaccccctc agctaacaac agttctgaag ggtgctggga caggacaggc tcatggggac     1380

tccactcctg cctgggttta ctctgtatga agaggccact ggtatcctgc catgatgtta     1440

tctccttttt ctacttttcc ctagagtccc atgcatgata aagagaggcc caaggcttgg     1500

ataaggtggc cacttccctc agtggagtca gtcatgttag gtaggaggtg gtagagtcgg     1560

tctgcgaggt atctcgtaag aggggaggtc cacctagaca cactctaaat atgtggccta     1620

gaagattttg gtctactttt ctgtgaacag aatttaaaac atacaaagag ataaatcacc     1680

ataccacata gtttatgtca ggaccaaaat gagcaataca gattacggtt ttcaaaccag     1740

aatgcacata agaactgctt gggatccttt taaaagtaca ggcattggcc tggtgcagtg     1800

gctcattcct gtaatcccag cactttggga ggccaagggg acaggactgc ttgaggccaa     1860

gaggtggaaa ccatcttggg ctacatagag agaccccatc tctacaaaga aagatttaaa     1920

aattaaccag gcatggtggc tcgcacctgt attcccagcc actggggagg ctgaggccgg     1980

aggagtgctt gagcccagga gttcaaggct gcagtgagcc aagattgcgc cactgcactc     2040

cagcctaggt gacagagtga gaccctgtct ctaaataaat aaataaataa aatataaaaa     2100

taacagtcat cacccagacc tactgaatta gaatctcggg agtgcagggg gcagcaacag     2160

ggaggctgtc ttttctgaga tggggtctca ctctgtcacc aggctggagt gccatggcat     2220

gatctcagct cactgcaacc tccacctcct gagttcaagc cattctcctg cctcagcctc     2280

ctgagtagct gggactacag gtgtgcgcca ctacactcag ctaatttttg tattttaagt     2340

agagacgggg tttcatcatg ttggccagga tggcctccat ctcttgacct cgtgatccac     2400

ccaccttccc tcccaaagta ctggaattac aggcattagc cactgtgccc agccgaggct     2460

gtcattttta accggctctg gatgactctg atgcagccat cctggacctt ggctgtggtc     2520

tggtaactgg aacccagtga cgtaatcagg tgccatcggg ggtcatggga aagggggatc     2580

cccaaggtct gaggtggact aggaaggctt tctgaagaac ctgggtctgt tagggcatca     2640

gccaatcaag gtacaagtaa atagaggcaa aatgagggtt tgaactgtga gcagttggtc     2700
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ctggaaaaga aagaaaccaa gagattatgg ggactcaatg ggcttcttaa gagagaataa     2760

gttgaaatca atgaccagaa gaccctgatg gaagtggagg agaatcatct caggcaaact     2820

ttttgtgtgc cagtaacaga aaccctcttt gtgtgatcac atgcaaagta taggatattt     2880

gcaatatagc catggggagg agtgcagggc ccaagggtag attttagcca ggcctcccag     2940

gaacagaact cggatccgaa aagcccagag aagctagagc tgcccctcca acactctcgg     3000

atccacatgg tctgtgttct ctagaccccc ctgcatgtta gcggtgttct ctctctgtgg     3060

actgactgtc cttctcagtg aacatgtcca cccgacagct cctgagttta tatcatctca     3120

accctcacaa cccacagagg ctgtgtctcc tagtcacagc tttaaattac tggaaaaata     3180

aatgactggc caaacttgga gcaggtgtcc atcccagccc tgtgtagtta gagcaggaat     3240

caagatctca acacaaatgt ggctgccaag cactcagccc cggggcgagg ggtcaagttc     3300

ttctcagaga aagaggaata agttggttct cagaagacat cacaagatac gtgtgtaccc     3360

aacaatctct gatctctgct gatcttttgc ttagacgtta acttgatgca tcattggaaa     3420

ggtgtttctc tcatctctgt cctaaggctt gataaagtca ttaaaattgt gttcttttga     3480

ctaaa                                                                 3485

<210>  14

<211>  1312

<212>  DNA

<213>  Homo sapiens

<400>  14

ttttaatggt cagactctat tacaccccac attctctttt cttttattct tgtctgttct       60

gcctcactcc cgagctctac tgactcccaa cagagcgccc aagaagaaaa tggccataag      120

tggagtccct gtgctaggat ttttcatcat agctgtgctg atgagcgctc aggaatcatg      180

ggctatcaaa gaagaacatg tgatcatcca ggccgagttc tatctgaatc ctgaccaatc      240

aggcgagttt atgtttgact ttgatggtga tgagattttc catgtggata tggcaaagaa      300

ggagacggtc tggcggcttg aagaatttgg acgatttgcc agctttgagg ctcaaggtgc      360

attggccaac atagctgtgg acaaagccaa cctggaaatc atgacaaagc gctccaacta      420

tactccgatc accaatgtac ctccagaggt aactgtgctc acaaacagcc ctgtggaact      480

gagagagccc aacgtcctca tctgtttcat agacaagttc accccaccag tggtcaatgt      540

cacgtggctt cgaaatggaa aacctgtcac cacaggagtg tcagagacag tcttcctgcc      600

cagggaagac caccttttcc gcaagttcca ctatctcccc ttcctgccct caactgagga      660

cgtttacgac tgcagggtgg agcactgggg cttggatgag cctcttctca agcactggga      720
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gtttgatgct ccaagccctc tcccagagac tacagagaac gtggtgtgtg ccctgggcct      780

gactgtgggt ctggtgggca tcattattgg gaccatcttc atcatcaagg gattgcgcaa      840

aagcaatgca gcagaacgca gggggcctct gtaaggcaca tggaggtgat ggtgtttctt      900

agagagaaga tcactgaaga aacttctgct ttaatggctt tacaaagctg gcaatattac      960

aatccttgac ctcagtgaaa gcagtcatct tcagcatttt ccagccctat agccacccca     1020

agtgtggata tgcctcttcg attgctccgt actctaacat ctagctggct tccctgtcta     1080

ttgccttttc ctgtatctat tttcctctat ttcctatcat tttattatca ccatgcaatg     1140

cctctggaat aaaacataca ggagtctgtc tctgctatgg aatgccccat ggggcatctc     1200

ttgtgtactt attgtttaag gtttcctcaa actgtgattt ttctgaacac aataaactat     1260

tttgatgatc ttgggtggaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa             1312

<210>  15

<211>  3006

<212>  DNA

<213>  Homo sapiens

<400>  15

cgagttggaa gaggtgagtc ctgtctcaaa atggaggtaa aaccgccgcc tggttgcccc       60

cagcccgact ccggcagtcg ccgtcgccac tggggggagg agggccatga tccaaaggaa      120

ccagagcagc tgagaaaact gtttattggt ggtctgagct ttgaaactac agatgatagt      180

ttaagagaac attttgagaa atggggcaca ctcacagatt gtctggtaat gagagacccc      240

caaacaaaac gttccagggg ctttggtttt gtgacttatt cttgtgttac agaggtggat      300

gcagcaatgc gtgctcgacc attcaaggtt gatgggcgtg tagtggaacc aaagagagct      360

gtttctagag aggattctgt gaagcctggt gcccatctaa cagtgaagaa aatttttgtt      420

ggcagtatta aagaagatac agaagaatat aatttgagag actactttga aaagtacggc      480

aagattgaaa ccatagaagt tatggaagac aggcagagtg gaaaaaagag aggatttgct      540

tctgtaactt ttgatgatca tgatacagtt gataaaattg ttgttcagaa ataccacact      600

attaatgggc ataactgtga agtgaaaaag gcccttgcta aacaagtgat gcagccggct      660

ggatcacaga ggggtcgtgg aggtggatct ggcaattgta tgggtcacag aggaaacttt      720

ggaggtggtg gaggtaattt tggccgtgat ggaaactttg gtggaagagg aggctatggt      780

ggtggaggtg gtggcagcag aggtagttat ggaggaggtg atgtggatat aatggattag      840

gaggtgatgg tggcaactat ggcagtggtc ctggttatag tagtagaggc gggtatggtg      900

gtggtggacc aggatatgga aaccaaggtg gtggatatgg tggcggtgtt ggaggatatg      960
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atggttacaa tgaaggagga aattttgacg gtagtaacta tggtggtggt gggaactata     1020

atgattttgg aaattacagt ggacaacagc aatcaaatta tggacacatg aaagggggca     1080

gttttggtgg aagaagctcg ggcagtccct atggtggtgg ttatggatct ggtggtggaa     1140

gtggtggata tggtagcaga aggttctaaa aacagcagga aagggctaca gttcttagca     1200

ggagagagag tgaggagttg tcaggaaagc tacaggttac tttgagacag tcgtcccaag     1260

tgcattagag gaactgtaaa aatctgtcac agaaggaacg atgatccata atcagaaaag     1320

ttactgcagc ttaaacagga aacccttctt gttcaggact gtcatagcca cagtttgcag     1380

gaagtgcagc tatcgattaa tgcaatgtag cgtcaattag atgtacattc ctcaggtctt     1440

ttatctgttg tagctttgtc ttattctttt tcttttcatt acatcaggta tattgccctg     1500

taaattgtgg tagtggtacc aggaataaaa aattaaggaa tttttaactt ttcaatatct     1560

gtgtagttca gtttttctac attttagtac agaaacttta acaaaatgca gttttgaagg     1620

tgtttccttg tgagttaaca agtaaagaag atcaattgtt aattactatt ttgtataaat     1680

tttgctaaag ttaactgtaa agaaacacct gctgacttgc agtttaaggg gaatctattc     1740

tccccatttc caaaccatga tatgaatgga cgccgacatg tggagagaac agataatttg     1800

tgtgtttgca atgtgtgttt taggtaaata ggattgggta tttaaattag catttgtgaa     1860

tttaatagca ttaagattac cttcaaataa aaaagtctca aaatttcttt ttggtttttg     1920

tgcactttct tttaaaatgt aatcacatga ttttagtgtg ttagacttgc tgagtcctag     1980

ctgtgtttag aacatctcca ttctacattt accttggtca aatttgaact gctgccatag     2040

gttttgggtg taaagaatgt ttactgccct ccatttaaat tctgaaaagg tatagtggat     2100

gttttccctc tcctacatta gaaaccattc ttaaaaactt ttcaaaatat agaaccatta     2160

agcctgctat atctgagcaa attagtgggt accttttttc cttttttaaa gcacaagagg     2220

cccataaatc ttgagttatt tgcattagtt tacatttttt gatacaactt ttcagaccaa     2280

gagaataaaa atcatgcgtt attaaacccc tagctggctg gcatgctttc ctgtttgtac     2340

tgtatacatt ttgctggatg aaaccaagga tagtttaggt ataattgtcc aaaataacct     2400

aactgcagca gaaatgtagg acagttgctt agtacaggct tctcacttcc tacagacctg     2460

aattcaaatt tggatagtct gagttattaa attcccaaag acaaagaaca cactcttatt     2520

tcttgtgtat atttcaacat aaatcatgtt gttaccaatt tgttgggaag gccctggttg     2580

agaagagttt tagataataa ggctgtatat atatagatat atatagatat ataccaatgt     2640

ctatatatag agatatttta tatatatata tacaggtata tatatgtgtg tgtatatata     2700

taggtatata catatataca tatatatata tatatatatg gatatatacc catgtctact     2760
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gttttgcttc agctagtgct tacaatttca ttcaagtcct gagtatgtgt cctgctgtta     2820

ctccttcttt ggtagttgaa cgttgaattc aagtctttcc ttctgtttta agaagtacta     2880

agcaaacaag caataaaaag gggaatggcg catgctagtg tttgaatatg ctctcttgtt     2940

gctctaattc tgtgcctccg tgcattaata tttggatgca tgcaatgcca gcatggaaat     3000

tggcct                                                                3006

<210>  16

<211>  1049

<212>  DNA

<213>  Homo sapiens

<400>  16

aaaacaacag gaagcagctt acaaactcgg tgaacaactg agggaaccaa accagagacg       60

cgctgaacag agagaatcag gctcaaagca agtggaagtg ggcagagatt ccaccaggac      120

tggtgcaagg cgcagagcca gccagatttg agaagaaggc aaaaagatgc tggggagcag      180

agctgtaatg ctgctgttgc tgctgccctg gacagctcag ggcagagctg tgcctggggg      240

cagcagccct gcctggactc agtgccagca gctttcacag aagctctgca cactggcctg      300

gagtgcacat ccactagtgg gacacatgga tctaagagaa gagggagatg aagagactac      360

aaatgatgtt ccccatatcc agtgtggaga tggctgtgac ccccaaggac tcagggacaa      420

cagtcagttc tgcttgcaaa ggatccacca gggtctgatt ttttatgaga agctgctagg      480

atcggatatt ttcacagggg agccttctct gctccctgat agccctgtgg gccagcttca      540

tgcctcccta ctgggcctca gccaactcct gcagcctgag ggtcaccact gggagactca      600

gcagattcca agcctcagtc ccagccagcc atggcagcgt ctccttctcc gcttcaaaat      660

ccttcgcagc ctccaggcct ttgtggctgt agccgcccgg gtctttgccc atggagcagc      720

aaccctgagt ccctaaaggc agcagctcaa ggatggcact cagatctcca tggcccagca      780

aggccaagat aaatctacca ccccaggcac ctgtgagcca acaggttaat tagtccatta      840

attttagtgg gacctgcata tgttgaaaat taccaatact gactgacatg tgatgctgac      900

ctatgataag gttgagtatt tattagatgg gaagggaaat ttggggatta tttatcctcc      960

tggggacagt ttggggagga ttatttattg tatttatatt gaattatgta cttttttcaa     1020

taaagtctta tttttgtggc taaaaaaaa                                       1049

<210>  17

<211>  7219

<212>  DNA
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<213>  Homo sapiens

<400>  17

ggaccccggc aagcccgcgc acttggcagg agctgtagct accgccgtcc gcgcctccaa       60

ggtttcacgg cttcctcagc agagactcgg gctcgtccgc catgtccgcc gcagacgagg      120

ttgacgggct gggcgtggcc cggccgcact atggctctgt cctggataat gaaagactta      180

ctgcagagga gatggatgaa aggagacgtc agaacgtggc ttatgagtac ctttgtcatt      240

tggaagaagc gaagaggtgg atggaagcat gcctagggga agatctgcct cccaccacag      300

aactggagga ggggcttagg aatggggtct accttgccaa actggggaac ttcttctctc      360

ccaaagtagt gtccctgaaa aaaatctatg atcgagaaca gaccagatac aaggcgactg      420

gcctccactt tagacacact gataatgtga ttcagtggtt gaatgccatg gatgagattg      480

gattgcctaa gattttttac ccagaaacta cagatatcta tgatcgaaag aacatgccaa      540

gatgtatcta ctgtatccat gcactcagtt tgtacctgtt caagctaggc ctggcccctc      600

agattcaaga cctatatgga aaggttgact tcacagaaga agaaatcaac aacatgaaga      660

ctgagttgga gaagtatggc atccagatgc ctgcctttag caagattggg ggcatcttgg      720

ctaatgaact gtcagtggat gaagccgcat tacatgctgc tgttattgct attaatgaag      780

ctattgaccg tagaattcca gccgacacat ttgcagcttt gaaaaatccg aatgccatgc      840

ttgtaaatct tgaagagccc ttggcatcca cttaccagga tatactttac caggctaagc      900

aggacaaaat gacaaatgct aaaaacagga cagaaaactc agagagagaa agagatgttt      960

atgaggagct gctcacgcaa gctgaaattc aaggcaatat aaacaaagtc aatacatttt     1020

ctgcattagc aaatatcgac ctggctttag aacaaggaga tgcactggcc ttgttcaggg     1080

ctctgcagtc accagccctg gggcttcgag gactgcagca acagaatagc gactggtact     1140

tgaagcagct cctgagtgat aaacagcaga agagacagag tggtcagact gaccccctgc     1200

agaaggagga gctgcagtct ggagtggatg ctgcaaacag tgctgcccag caatatcaga     1260

gaagattggc agcagtagca ctgattaatg ctgcaatcca gaagggtgtt gctgagaaga     1320

ctgttttgga actgatgaat cccgaagccc agctgcccca ggtgtatcca tttgccgccg     1380

atctctatca gaaggagctg gctaccctgc agcgacaaag tcctgaacat aatctcaccc     1440

acccagagct ctctgtcgca gtggagatgt tgtcatcggt ggccctgatc aacagggcat     1500

tggaatcagg agatgtgaat acagtgtgga agcaattgag cagttcagtt actggtctta     1560

ccaatattga ggaagaaaac tgtcagaggt atctcgatga gttgatgaaa ctgaaggctc     1620

aggcacatgc agagaataat gaattcatta catggaatga tatccaagct tgcgtggacc     1680

atgtgaacct ggtggtgcaa gaggaacatg agaggatttt agccattggt ttaattaatg     1740
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aagccctgga tgaaggtgat gcccaaaaga ctctgcaggc cctacagatt cctgcagcta     1800

aacttgaggg agtccttgca gaagtggccc agcattacca agacacgctg attagagcga     1860

agagagagaa agcccaggaa atccaggatg agtcagctgt gttatggttg gatgaaattc     1920

aaggtggaat ctggcagtcc aacaaagaca cccaagaagc acagaagttt gccttaggaa     1980

tctttgccat taatgaggca gtagaaagtg gtgatgttgg caaaacactg agtgcccttc     2040

gctcccctga tgttggcttg tatggagtca tccctgagtg tggtgaaact taccacagtg     2100

atcttgctga agccaagaag aaaaaactgg cagtaggaga taataacagc aagtgggtga     2160

agcactgggt aaaaggtgga tattattatt accacaatct ggagacccag gaaggaggat     2220

gggatgaacc tccaaatttt gtgcaaaatt ctatgcagct ttctcgggag gagatccaga     2280

gttctatctc tggggtgact gccgcatata accgagaaca gctgtggctg gccaatgaag     2340

gcctgatcac caggctgcag gctcgctgcc gtggatactt agttcgacag gaattccgat     2400

ccaggatgaa tttcctgaag aaacaaatcc ctgccatcac ctgcattcag tcacagtgga     2460

gaggatacaa gcagaagaag gcatatcaag atcggttagc ttacctgcgc tcccacaaag     2520

atgaagttgt aaagattcag tccctggcaa ggatgcacca agctcgaaag cgctatcgag     2580

atcgcctgca gtacttccgg gaccatataa atgacattat caaaatccag gcttttattc     2640

gggcaaacaa agctcgggat gactacaaga ctctcatcaa tgctgaggat cctcctatgg     2700

ttgtggtccg aaaatttgtc cacctgctgg accaaagtga ccaggatttt caggaggagc     2760

ttgaccttat gaagatgcgg gaagaggtta tcaccctcat tcgttctaac cagcagctgg     2820

agaatgacct caatctcatg gatatcaaaa ttggactgct agtgaaaaat aagattacgt     2880

tgcaggatgt ggtttcccac agtaaaaaac ttaccaaaaa aaataaggaa cagttgtctg     2940

atatgatgat gataaataaa cagaagggag gtctcaaggc tttgagcaag gagaagagag     3000

agaagttgga agcttaccag cacctgtttt atttattgca aaccaatccc acctatctgg     3060

ccaagctcat ttttcagatg ccccagaaca agtccaccaa gttcatggac tctgtaatct     3120

tcacactcta caactacgcg tccaaccagc gagaggagta cctgctcctg cggctcttta     3180

agacagcact ccaagaggaa atcaagtcga aggtagatca gattcaagag attgtgacag     3240

gaaatcctac ggttattaaa atggttgtaa gtttcaaccg tggtgcccgt ggccagaatg     3300

ccctgagaca gatcttggcc ccagtcgtga aggaaattat ggatgacaaa tctctcaaca     3360

tcaaaactga ccctgtggat atttacaaat cttgggttaa tcagatggag tctcagacag     3420

gagaggcaag caaactgccc tatgatgtga cccctgagca ggcgctagct catgaagaag     3480

tgaagacacg gctagacagc tccatcagga acatgcgggc tgtgacagac aagtttctct     3540
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cagccattgt cagctctgtg gacaaaatcc cttatgggat gcgcttcatt gccaaagtgc     3600

tgaaggactc gttgcatgag aagttccctg atgctggtga ggatgagctg ctgaagatta     3660

ttggtaactt gctttattat cgatacatga atccagccat tgttgctcct gatgcctttg     3720

acatcattga cctgtcagca ggaggccagc ttaccacaga ccaacgccga aatctgggct     3780

ccattgcaaa aatgcttcag catgctgctt ccaataagat gtttctggga gataatgccc     3840

acttaagcat cattaatgaa tatctttccc agtcctacca gaaattcaga cggtttttcc     3900

aaactgcttg tgatgtccca gagcttcagg ataaatttaa tgtggatgag tactctgatt     3960

tagtaaccct caccaaacca gtaatctaca tttccattgg tgaaatcatc aacacccaca     4020

ctctcctgtt ggatcaccag gatgccattg ctccggagca caatgatcca atccacgaac     4080

tgctggacga cctcggcgag gtgcccacca tcgagtccct gataggggaa agctctggca     4140

atttaaatga cccaaataag gaggcactgg ctaagacgga agtgtctctc accctgacca     4200

acaagttcga cgtgcctgga gatgagaatg cagaaatgga tgctcgaacc atcttactga     4260

atacaaaacg tttaattgtg gatgtcatcc ggttccagcc aggagagacc ttgactgaaa     4320

tcctagaaac accagccacc agtgaacagg aagcagaaca tcagagagcc atgcagagac     4380

gtgctatccg tgatgccaaa acacctgaca agatgaaaaa gtcaaaatct gtaaaggaag     4440

acagcaacct cactcttcaa gagaagaaag agaagatcca gacaggttta aagaagctaa     4500

cagagcttgg aaccgtggac ccaaagaaca aataccagga actgatcaac gacattgcca     4560

gggatattcg gaatcagcgg aggtaccgac agaggagaaa ggccgaacta gtgaaactgc     4620

aacagacata cgctgctctg aactctaagg ccacctttta tggggagcag gtggattact     4680

ataaaagcta tatcaaaacc tgcttggata acttagccag caagggcaaa gtctccaaaa     4740

agcctaggga aatgaaagga aagaaaagca aaaagatttc tctgaaatat acagcagcaa     4800

gactacatga aaaaggagtt cttctggaaa ttgaggacct gcaagtgaat cagtttaaaa     4860

atgttatatt tgaaatcagt ccaacagaag aagttggaga cttcgaagtg aaagccaaat     4920

tcatgggagt tcaaatggag acttttatgt tacattatca ggacctgctg cagctacagt     4980

atgaaggagt tgcagtcatg aaattatttg atagagctaa agtaaatgtc aacctcctga     5040

tcttccttct caacaaaaag ttctacggga agtaattgat cgtttgctgc cagcccagaa     5100

ggatgaagga aagaagcacc tcacagctcc tttctaggtc cttctttcct cattggaagc     5160

aaagacctag ccaacaacag cacctcaatc tgatacactc ccgatgccac atttttaact     5220

cctctcgctc tgatgggaca tttgttaccc ttttttcata gtgaaattgt gtttcaggct     5280
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tagtctgacc tttctggttt cttcattttc ttccattact taggaaagag tggaaactcc     5340

actaaaattt ctctgtgttg ttacagtctt agaggttgca gtactatatt gtaagctttg     5400

gtgtttgttt aattagcaat agggatggta ggattcaaat gtgtgtcatt tagaagtgga     5460

agctattagc accaatgaca taaatacata caagacacac aactaaaatg tcatgttatt     5520

aacagttatt aggttgtcat ttaaaaataa agttccttta tatttctgtc ccatcaggaa     5580

aactgaagga tatggggaat cattggttat cttccattgt gtttttcttt atggacagga     5640

gctaatggaa gtgacagtca tgttcaaagg aagcatttct agaaaaaagg agataatgtt     5700

tttaaatttc attatcaaac ttgggcaatt ctgtttgtgt aactccccga ctagtggatg     5760

ggagagtccc attgctaaaa ttcagctact cagataaatt cagaatgggt caaggcacct     5820

gcctgttttt gttggtgcac agagattgac ttgattcaga gagacaattc actccatccc     5880

tatggcagag gaatgggtta gccctaatgt agaatgtcat tgtttttaaa actgttttat     5940

atcttaagag tgccttatta aagtatagat gtatgtctta aaatgtgggt gataggaatt     6000

ttaaagattt atataatgca tcaaaagcct tagaataaga aaagcttttt ttaaattgct     6060

ttatctgtat atctgaactc ttgaaactta tagctaaaac actaggattt atctgcagtg     6120

ttcagggaga taattctgcc tttaattgtc taaaacaaaa acaaaaccag ccaacctatg     6180

ttacacgtga gattaaaacc aattttttcc ccattttttc tccttttttc tcttgctgcc     6240

cacattgtgc ctttatttta tgagccccag ttttctgggc ttagtttaaa aaaaaaatca     6300

agtctaaaca ttgcatttag aaagcttttg ttcttggata aaaagtcata cactttaaaa     6360

aaaaaaaaaa ctttttccag gaaaatatat tgaaatcatg ctgctgagcc tctattttct     6420

ttctttgatg ttttgattca gtattctttt atcataaatt tttagcattt aaaaattcac     6480

tgatgtacat taagccaata aactgcttta atgaataaca aactatgtag tgtgtcccta     6540

ttataaatgc attggagaag tatttttatg agactcttta ctcaggtgca tggttacagc     6600

ccacagggag gcatggagtg ccatggaagg attcgccact acccagacct tgttttttgt     6660

tgtattttgg aagacaggtt ttttaaagaa acattttcct cagattaaaa gatgatgcta     6720

ttacaactag cattgcctca aaaactggga ccaaccaaag tgtgtcaacc ctgtttcctt     6780

aaaagaggct atgaatccca aaggccacat ccaagacagg caataatgag cagagtttac     6840

agctccttta ataaaatgtg tcagtaattt taaggtttat agttccctca acacaattgc     6900

taatgcagaa tagtgtaaaa tgcgcttcaa gaatgttgat gatgatgata tagaattgtg     6960

gctttagtag cacagaggat gccccaacaa actcatggcg ttgaaaccac acagttctca     7020

ttactgttat ttattagctg tagcattctc tgtctcctct ctctcctcct ttgaccttct     7080

cctcgaccag ccatcatgac atttaccatg aatttacttc ctcccaagag tttggactgc     7140
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ccgtcagatt gttgctgcac atagttgcct ttgtatctct gtatgaaata aaaggtcatt     7200

tgttcatgtt aaaaaaaaa                                                  7219

<210>  18

<211>  1354

<212>  DNA

<213>  Homo sapiens

<400>  18

gcagtgcccg actccgcagg agcgccaggg cggctcctgc tcttcctgga ctccctgaag       60

aggcgtttgt cgaaatgtcc acagaaggag gatttggtgg tactagccgc agtgatgccc      120

agcaaagcct aaagtccttc tggcttcggg tcatggaaga aatctggaat ttagcagtga      180

aagatttctg aatgcaggaa ctcccactgg ctcgtattaa gaagattatg aaactggatg      240

aagatgtgaa gatgatcagt gcagaggccc ctgtgctctt tgccagggca gcccagattt      300

tttatcacag agttgactct tcgagcctgg attcacacag aggataacaa ctgccggact      360

tatgtcgcca tggcaattac gaaatttgat caattggatt ttctcatcga tattgttcta      420

agagatgaac tgaaacctcc aaagtgtcag gaggaggtgc tgcagtctgt aactcctgct      480

gagccagtcc aatactattt cacgctggct cagcagccca ccgcccgtcc aagtccaggg      540

acagcagcaa ggccagacca ccgccagctc catgaccacc atgcagcctg ggcagatcat      600

catcgcacag cttcagcagg gccagaccac gcccgtgacg acgcaggttg gagaaggtca      660

gcaggtgcag attgtccagg cccagccaca gggtcaagcc cagtaggccc agagtggtac      720

tggatggacc gtgcaggtga tgtagcagat cctcactaac acaggagaga tccagcagat      780

cccggtgcag ctgaaggctg gccagctgca gtgtatccgc ttagcccagt ctgtatcagg      840

cacccacgtt ctgcagggac agatccagac acttgccacc agcgctcaac cgattacaca      900

gacagaggtc cagcaaagac agcagtagtt cagccagttc acagatggac agcagctcta      960

ccagatccag caagtatcca tacctgcggg ccaggacctg cccagcccat gtttttccag     1020

tcagtcaacc agccctctga tgggcaggcc ccccgggtga ctggcggctg agggccggag     1080

ctggcaaggc cgaggacact caacacaatt tttgccgtac agccccaggt catgaacaca     1140

gccttcttcc ccagaggacc cggccgacct cagctcctcc tgcaggctag gacaatggcg     1200

cactaggcct catgcctggg ggccgagatt ctccaacaga aagatgcaat attttttgtt     1260

tccttttttc tccaaggaat caatatttca atatgttgag ctgtgtgtcc aatgctatga     1320

aattaaaata ttaaatcaca aaaaaaaaaa aaaa                                 1354

<210>  19
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<211>  3653

<212>  DNA

<213>  Homo sapiens

<400>  19

aatgaatcca actactgtcc ttgtcctctc ctctctaggt ttgtggagac tgaattccac       60

aaacctaggg acagggcact ctctaggggc aagtcaactc tcaattatag tgagggcagg      120

ttccccagtt gccagcctac accctggcca gccacccaag ggaatacctg ctgctgctaa      180

ggcagtcaat gttgggaggg tcagggaagg ggagaggaag tagctgagtg tagagattat      240

ccaggctttc cttcccgtcc tctgtacaga aaggcagaca tacactgact cctgaagtgc      300

cccaggatca tagttggttc ttcttagggg gagggagtga aacggtggcc ttgctccaat      360

tccaggcctc tggagaaagg agtgctcaac tggagagtct cagaaccttt tacagtactt      420

cagcaggccc agcacccaac cttccccacc atacccctgc cctgggaatg ccccttacca      480

cagtggcttc cattcctgac atttgaacca gctcctgcac ttgaaggaca aggcagccac      540

tgggcagctc cgggaggcgg gaggcgtgac tccttcatat caggccatct ggaggagcac      600

cagatttccc tcttgtgaaa caacccccca cagtggggat ttaatggtca ccacacaagc      660

cccaaaaaac caggccctgc agagccatga cttcacaggg gagaaaacca gcccaagagg      720

ctgccctcac ccaacactta gctctaagtc cagactctta aaggttctgt taaagatctg      780

cggccaggcg cagtggctca catctgtaat cccagcactt tgggaggccg aggtgggcgg      840

atcacgaggt caggagagcg agaccatcct ggctaacaca gtgaagccct gtctctacta      900

aaaatacaaa aaattagcca ggtgtggtgg cgggcacctg tagtaccagc tacttgggag      960

gctgaggcag gagaatggcg tgaacccagg aggcagagct tgcagtgagc cgagatcacg     1020

ccactgcact ccaacctggg tgacagagcg agactccgtc tcaaaaaaaa aaaaaaaaaa     1080

aaaagatttg cctagtgagc ttggccaacc caagagcctt cctgggctct caggtttctt     1140

gaggcaaaac ttctaaagat gcaaatagaa tccttggtag ctacaaagct catctagcca     1200

aattataagt actatccaag cccaggattc attcttgaag atgagatgta aaagcactgc     1260

tgggcccttg caaagggaga gatcagagaa aataggagaa cgaacaccag ctcatgccaa     1320

tctcagtctc atgagctaca gagaaaaaga gccaaaaaag tttatcctgg ctcagccacc     1380

ttctggcttt gtagctacag gcaagttatt taacttttct gaatgttggt ttttccatct     1440

ggaaaaagga gacaggaaaa gctgccactg gaggctacct taagggtcaa tgagtgaaat     1500

ggggttgagt gcttaatgaa ctgttaaaac atgacacaga tgggtgaggt gacatctgac     1560

tgctcttcac agcagtcctt gcatggtgag cagatgcaat cagtgtgctc gttcattcac     1620
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ttgttcatca aacaccaaca gtacccactt gtgccaggcc ttgtgctggg caccgtaggg     1680

gctatggaag gagtaagaca cagtcatgct ctcaaggaac tcgctgtcca gcagagtgat     1740

aggacatgaa tacatacttc tagcaaaggc tgagtagcat taggcaggtg gccagatgag     1800

gtcagagctc tggccctagt gccctgtagt aagttgcgag ggagtaggaa atgaagacaa     1860

aacagcaaga gcacaggtcc agcacaagaa ggtgaaggac atggaaagag gagcagagca     1920

tgataaagct acaaaagtag ggggcaagtc atgaggtccg ggtcactggg gagccctgga     1980

caggctctga atgggagata gactagactg acaaagcagc tctttctgga gacctcctgt     2040

ggagggtccc ctcttctacc cttgggagac gaggtgtcat tcacttcacg atacacatgg     2100

ggaaaggaag ttggacaggg gaaggcactt gtctaaggtc actcagtggt catgccagtg     2160

caaagcaccc aaagcctggt ccaggtcctg ccacctcctg cgtgggctcc atcttctcgg     2220

ctcagttcaa gcctttatta tcagagtccc tctgtgtgcc aggctctgtg ctgaatgtcc     2280

gtgtcggcca caaattgcac taacggtgct tactgccact tcctctccga ccttacctcc     2340

aaagacccag ccgggcctaa ccctcacaca cagccagagg aatccttccc aaacacagtt     2400

aatcacatcg ctcatccgtt taaaactggc ttactagagc caacacagga taaaatccac     2460

aatcagtccc aaacccatct ttctctgccg tctctagacc acattcactg agcaccaagg     2520

cctgcacgct tcgcagccag ccctcctgct ctcccccttg ccctccagcc acactggccc     2580

tcaaccccca acactgggcc cacctctgag ccctgcatca aacaccagca cccccttcgc     2640

cgagctcatt cttcatcatt cctcagagct cagcttaagc atcaccttcc ttccctgcga     2700

cagggtcagg tcctttcctg tgcgctccgc agcaccctgc ctgtccctcg gagtcctcgc     2760

gagaggaact agataactgt gatccccgcg cacagcacgg tgtctgccta ggacacagtg     2820

agcgcttcaa cgcgctgaac taaacgaatg aaggggaaca ccaactcagc tgtcaccccc     2880

gcccccaagt gtcactggct agaagatctt cccccggttc gccggcagca ccggtgggtc     2940

ttgtcacctc tgcgccccgc agccctccgg aggctgcagt tgctgtctgc tgacaggcgt     3000

cccctcagga gaacgggagc tcctccagcg cagggccctg ctcagcaccc ctggtcccgg     3060

gggcccccac ggaggccgcc gcgctcagtg aaactttgcc gcgcgcagca gtggccggag     3120

acccgcgcgg accctctccc cgcggggacc cgccagggcg agtcgcccct cccccgcggc     3180

agacgacccg acctgggcca aggtcggcca agtgctcgcc gcctgcccag cggcccttgg     3240

acccacagga cccggacccg agtgcgcgga agcctccgag ccgcggccag gtctcagaat     3300

gcgcggcggg gcagcccggc ccgtcaagca gcgaagccga aactagaagc ctgaggtctg     3360

gcttggtcac tgtttgctgg ggaactccga cgagcaacta cccttcgggg actcagtttc     3420

ccccgggcca agtgagacgg acagctgcgg ctcccgcgag aactcgcgcg ggaacaggag     3480
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ctgcgggctc cgcacagcgc ccggcacgta gacccagtct actaacgggc tggaaggtcg     3540

cgctcccgcc tccgcgcctc cctagaacct ttctcacctc aagctcgggc tcccggactc     3600

tctcacctca cggcccctcc ttccaccttg ggccgcccag cctcaaccgc cct            3653

<210>  20

<211>  1538

<212>  DNA

<213>  Homo sapiens

<400>  20

ggctacgcaa gaccttcagt tccggattag gaggccccgc cccccggccc gagggagggg       60

cggagagacc cgctcctgcg acttagggcg atgccacctt aaagggcttg acctcctcga      120

agccagaact gcggaagagg atggagaaag aaacgctaga tagacccagg attcgaaccc      180

acaacagctt ggatgcaaag ctcattttga attctgaaga gctgggagtt tagcagtgga      240

cgaccaaaca aaaaaatacc agaagacggt gaaagcagca gctggaaatg agagaaaaat      300

taagaaatag aaaatgctgt ttcatgtatt agggagtgca catctttaaa gagaagtgaa      360

gaaccttttt ggctaggcgc tttctgggga ccttggcagt tatcaacaag tcactctgaa      420

actaacagaa ggtgaggagg gagtaatcca gaaaggaaac tgccattttt gctagggcaa      480

gaaagtagac ctagcaatgc aatgccatca aggagttagc tggctctagc gttctccgaa      540

ctttgcaact cattttatat tacattgtct gcgtcaagaa atttcaagta aatgccttga      600

gattttatat gtataaaatg tagtctctgg ccaggcgggg tggctcacgc ctgtaatccc      660

agcactttgg gaggctgagg cgagtagatc acgatgtcag gagatcaaga ccatcctggc      720

taacatggtg aaaccccgtc tctactaaaa aatacaaaaa attagccggg catgatggtg      780

ggcgcctgta gtcccagcta ctcgggaggc tgagacagga gaatggtgtg aacccgggag      840

gcagagcttg cagtgagccg agatcgcgcc actgcactcc agcctgggcg acagagcgag      900

actccgtctc aaaaaaaaaa aaaaaaaaaa aagtctcaga agaagtgtca agttgactaa      960

atgattttta agtcccttcc actctactat atcacaataa tttcccctat tttaccttat     1020

ttaattttca caacaaccct gcagcctgta agtaggtgac tcctccatgg tcagcaggtg     1080

gtcagtggtc gaactattta ggactatctg atgctctttc ctctgctcac cattgcaata     1140

caatgagaaa aatgcaaatg aatctaagta cagtgttctc tgggaatatg aagatagaac     1200

taaaaactgc ctgagagatc agggcaggct tctagaaagt tgtgtctaac tagtcttgag     1260

gtttacataa accacaccag gctgatggga ctgggaaggg cccactaagc agtgagacca     1320

ttcccttttg gagagtcctt gcatcccctc ccagatttcc tctttgaggg gaaggtgaga     1380
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gaggaggtaa aaggggtgag gaatggagaa taactcattc tggttcttgt ttcccctttt     1440

ccacataaaa gtatatttgt cttgtgttcc atacaccagt ccatactgat gtgatggtgt     1500

tttttatgct tccttttgaa taaacatttc attcttaa                             1538

<210>  21

<211>  3285

<212>  DNA

<213>  Homo sapiens

<400>  21

ggtcagtttc tggtcacatg attttcttct cgggctgcaa acaaagggaa gcctgcaaca       60

agttaagctg aagaccgaag caagagctgg ttcaggtggc agccacagca gcctcaggga      120

cctcagcaac tatggcctcc tgcccagact ctgataatag ctgggtgctt gctggctccg      180

agagcctgcc agtggagaca ctgggcccgg catccaggat ggacccagaa tctgagagag      240

ccctgcaggc ccctcacagc ccctccaaga cagatgggaa agaattagct gggaccatgg      300

atggagaagg gacgctcttc cagactgaaa gccctcagtc tggcagcatt ctaacagagg      360

agactgaggt caagggcacc ctggaaggtg atgtttgtgg tgtggagcct cctggcccag      420

gagacacagt agtccaggga gacctgcagg agaccaccgt ggtgacaggc ctgggaccag      480

acacacagga cctggaaggc cagagccctc cacagagcct gccttcaacc cccaaagcag      540

cttggatcag ggaggagggc cgctgctcca gcagtgacga tgacaccgac gtggacatgg      600

agggtctgcg gagacggcgg ggccgggagg ccggcccacc tcagcccatg gtgcccctgg      660

ctgtggagaa ccaggctggg ggtgagggtg caggcgggga gctgggcatc tccctcaaca      720

tgtgcctcct tggggccctg gttctgcttg gcctgggggt cctcctcttc tcaggtggcc      780

tctcagagtc tgagactggg cccatggagg aagtggagcg gcaggtcctc ccagaccccg      840

aggtgctgga agctgtgggg gacaggcagg atgggctaag ggaacagctg caggccccag      900

tgcctcctga cagtgtcccc agcctgcaaa acatgggtct tctgctggac aagctggcca      960

aggagaacca ggacatccgg ctgctgcagg cccagctgca ggcccaaaag gaagagcttc     1020

agagcctgat gcaccagccc aaagggctag aggaggagaa tgcccagctc cggggggctc     1080

tgcagcaggg cgaagccttc cagcgggctc tggagtcaga gctgcagcag ctgcgggccc     1140

ggctccaggg gctggaggcc gactgtgtcc ggggcccaga tggggtgtgc ctcagtgggg     1200

gtagaggccc acagggtgac aaggccatca gggagcaagg ccccagggag caggagccag     1260

aactcagctt cctgaagcag aaggaacagc tggaggctga ggcacaggca ttaaggcaag     1320

agttagagag gcagcgacgg ctgctggggt ctgtacagca ggatctggag aggagcttgc     1380
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aggatgccag ccgcggggac ccagctcatg ctggcttggc tgagctgggc cacagattgg     1440

cccagaaact gcagggcctg gagaactggg gccaggaccc tggggtctct gccaatgcct     1500

caaaggcctg gcaccagaag tcccacttcc agaattctag ggagtggagt ggaaaggaaa     1560

agtggtggga tgggcagaga gaccggaagg ctgagcactg gaaacataag aaggaagaat     1620

ctggccggga aaggaagaag aactggggag gtcaggagga cagggagcca gcaggaaggt     1680

ggaaggaggg caggccaagg gtggaggagt cggggagcaa gaaggagggc aagcgacagg     1740

gcccgaagga acccccaagg aaaagtggta gcttccactc ctctggagaa aagcagaagc     1800

aacctcggtg gagggaaggg actaaggaca gccatgaccc cctgccatcc tgggcagagc     1860

tgttgaggcc caagtaccgg gcaccccagg gctgctcagg tgtggacgag tgtgcccggc     1920

aggagggcct gactttcttt ggcacagagc tagccccagt gcggcaacag gagctggcct     1980

ctctgctaag aacatacttg gcacggctgc cctgggctgg gcagctgacc aaggagctac     2040

ccctctcacc tgctttcttt ggtgaggatg gcatcttccg tcatgaccgc ctccgcttcc     2100

gggattttgt ggatgccctg gaggacagct tggaggaggt ggctgtgcaa cagacaggtg     2160

atgatgatga agtagatgac tttgaggact tcatcttcag ccacttcttt ggagacaaag     2220

cactgaagaa gaggtcaggg aagaaggaca agcactcaca gagcccaaga gctgcggggc     2280

ccagggaggg gcacagccat agccaccacc accaccaccg gggctgacac cctgccccac     2340

agggaatggc cttggcctgg cccagcccaa gatcccagcg ttatctaact cctggagggt     2400

ggactctgtc ctggcttgtt tggtgtcctc agatatcttt cacacagtag agcaaaatca     2460

ccagccctgc actgatgtca ctttatgtag aaaaaggcct tagctggacc tgcgttgccg     2520

tctatgcaaa tgcatgcaaa tactccaggc cctgggatgt gggcttgtgt tttgtcactg     2580

tgaaggggga gatgggagag gagcctgttt tggggtgggg tctggggaag gcaatctgat     2640

tctgaagcta aagagctttc atcctcttga gtgtatgtcc ccatagtggg ccccttgacc     2700

cacatgctga ccggtgcctt gggatttgac tagagttgct ggctcgaggc ccagcacgag     2760

gacttaccct ggggttttgt taggtttgga agcagctgtc cctagggggt gaagtccccc     2820

cccttttttt ttttacccct gcttctccca cggcttcacc tccctatgtg aactgtagac     2880

tcagatccca ataaagtgct gttgcagcta tgatgctagg tggtttctaa gcacagggga     2940

caccccacac cccctgcctg aatggatggg tccatcccag gcactggtac ttgccccctt     3000

gttctgtatc cccctttgcc cttgccttgc ccttccaaca aaccctaggc ccttgagaag     3060

ctgatacttc tccttttgct cacagctgcc ttggccccac ccctgggaga tgtagcaaat     3120

tgagtgtggg ttttggagtc tgagcctcag gctcaaatcc aggccaagtg atcttgggca     3180

agttaatctc tgggaacttt gggtttctta tcctcaaaaa aggcgatgga agggctgggg     3240
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aagtgattaa ataaaagcaa cgcaagaaaa aaaaaaaaaa aaaaa                     3285

<210>  22

<211>  1176

<212>  DNA

<213>  Homo sapiens

<400>  22

aatagtgatt aggaaacctt gaagcctgcc caacgatcgt gggcaggagg tggtttctgg       60

tttgttgggg cgtgtgtatg tgtatttggg gggactgaag ggtacgtggg gcgaaacaaa      120

accggccatg gcagcagcgg aggaggagga cgggggcccc gaagggccaa atcgcgagcg      180

gggcggggcg ggcgcgacct tcgaatgtaa tatatgtttg gagactgctc gggaagctgt      240

ggtcagtgtg tgtggccacc tgtactgttg gccatgtctt catcagtggc tggagacacg      300

gccagaacgg caagagtgtc cagtatgtaa agctgggatc agcagagaga aggttgtccc      360

gctttatggg cgagggagcc agaagcccca ggatcccaga ttaaaaactc caccccgccc      420

ccagggccag agaccagctc cggagagcag agggggattc cagccatttg gtgataccgg      480

gggcttccac ttctcatttg gtgttggtgc ttttcccttt ggctttttca ccaccgtctt      540

caatgcccat gagcctttcc gccggggtac aggtgtggat ctgggacagg gtcacccagc      600

ctccagctgg caggattccc tcttcctgtt tctcgccatc ttcttctttt tttggctgct      660

cagtatttga gctatgtctg cttcctgccc acctccagcc agagaagaat cagtattgag      720

ggtccctgct gacccttccg tactcctgga cccccttgac ccctctattt ctgttggcta      780

aggccagccc tggacattgt ccaggaaggc ctggggagga ggagtgaagt ctgtgcatag      840

atgggagagc cttctgctca gaggctcact cagtaacgtt gtttaattct ctgccctggg      900

gaaggaggat ggattgagag aatgtctttc tcctctccta agtctttgct ttccctgatt      960

tcttgatttg atcttcaaag gtgggcaaag ttccctctga ctcttccccc actccccatc     1020

ttactgattt aatttaattt ttcactcccc agagtctaat atggattctg actcttaagt     1080

gcttccgccc cctcactacc tcctttaata caaattcaat aaaaaaggtg aaatataaaa     1140

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa                               1176

<210>  23

<211>  5565

<212>  DNA

<213>  Homo sapiens

<400>  23
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ctcctgcacg gcgagtgctg gagcacgacg taccgctcgc tcggtcaggg cgccccctcc       60

gcccgcctcc tgcttcctcc tccgctgcct gccgccgccg cctccaccat tgtataatgc      120

tcggggcgcg caggcagaga acggcggagt cttagcttca gcctcgcctg ctgcccgctc      180

cccggcgcca ccctcgggcc cctggagcgg ggcactccgc atggagcggg agtagctgag      240

gagtgggcgg aaacccctcc tgatgcgtta gttcccaggt ggagctgcat gtgatatatg      300

ttgggtaaag gaggaaaacg gaagtttgat gagcatgaag atgggctgga aggcaaaatc      360

gtgtctccct gtgacggtcc atccaaggtg tcttacacct tacagcgcca gactatcttc      420

aacatttccc ttatgaaact ctataaccac aggcccctga cagagcccag cttgcaaaag      480

accgttttaa ttaacaacat gttgaggcgg atccaggagg aactcaaaca ggaaggcagc      540

ctgaggccca tgttcacccc ctcctcccag cccaccaccg agcccagcga cagctaccga      600

gaggccccgc cggccttcag ccacctggcg tccccgtcct cccacccctg cgacctcgga      660

agcactacgc ccctggaggc ctgcctcacc ccggcctcac tgctcgagga cgacgatgac      720

acgttttgca cctcccaggc catgcagccc acggctccca ccaaactgtc acctccagcc      780

ctcttgccag aaaaggacag tttctcctct gccttggacg agatcgagga gctctgtccc      840

acatctacct ccacagaggc ggccacggct gcgactgaca gtgtgaaagg gacctccagc      900

gaggctggca cccagaaact cgacggtcct caagagagcc gcgcagatga ctcaaaactg      960

atggactctc tgcctgggaa ttttgaaata acgacgtcca cgggtttcct gacagacttg     1020

accctggatg acatcctgtt tgctgacatt gatacgtcca tgtatgattt tgacccctgc     1080

acttcctcat cagggacagc ctcaaaaatg gcccctgtgt ctgccgacga cctcctcaaa     1140

actctggctc cttacagcag tcagcctgtc accccaagtc agcctttcaa aatggacctc     1200

acagagctgg accacatcat ggaggtgctt gttgggtcct aagacccagg gacccagcga     1260

ctatgcccac ccagacccca gagcgttccc ataaccctga cagttctcca cactgtgcat     1320

gcacccttgc ttgccttttt cagagaaaaa gaaaatttta caacaggatc acactagttt     1380

ttgctttgag cagagttgga gtgccttcat ccaagtatga ccacttttaa tacacttttt     1440

tgagtggttc ctcagagacc tactaccctg gtataggaaa gaatccattt gaagacaatg     1500

ttgcaatgtt gaatgacaaa aataaacagt tcaagtgaag cacaaggatt aagttggaaa     1560

agctgtaaat tgcatgtgca tatttgtcta ttttttctat aagttttatt gcaagaggta     1620

aagaagaaaa ctatatatat atatcttatt tagataatct cagtaccttt tctggcattt     1680

ttgccctgta taggttgact tggcaattcg gcctttttag aggcattaac tactcctcgt     1740

aagtgttgca tttacatggc tgtttagaaa actgctgccc aaatttattt tatatttttg     1800

tacagattct gcagtttatg atattgtttt tctaaaaaca aatgctgttt atacatatga     1860
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gatagctatt ttgataggat ttgctcacat agttcctgca aacttcagat gtacaagttg     1920

cacttgtact tttatagagt tgtaatgttt tatatgtgta tggtgcaaga gaaaattgga     1980

tcaaatcaat ctgcagttga tgtccccaaa tgcaaacaca ggcacacaca tgcacacacc     2040

cataaacaca cacacagtgc tttaagaaag ggccaggtga tatcacaccc aaatttcaca     2100

agcactgacc ccctggcacc aacacccgcc agtactgtga cttccaaagc cagagccaca     2160

tgtgctcatc aaacttgcat taagcagttg gcgggagatg gctgtggagc tgggggttta     2220

agtgatggtt ctcttttgct ccctcttttg agggtaaagc tactgtcttt cttaagagtg     2280

tatttatgcc aagtttgcgc ttttaattgt ttttattttg ttttttaatg aaaacccaga     2340

tctttccttt ttggcataat ttttatgatg acctgaaatt ttacatccga acaaaatttt     2400

acatccgaaa agcaaccaac ttcttcatgg aactcagccc tgttgcaatg cttagggccc     2460

ttaaagaaga aaatctcccc agaaggcatc catcatgttg cttaattgtc ttctgcagct     2520

tcctttccct agagctttcc ctgtgttgct aagagctgaa aatggcatct tcgtgatcac     2580

cacagtgagc ttggctcgcc tcggccggcc cgggatgcac tcttacaaca tgtgtgactc     2640

ttgaacctgg agttcatcac attacgtcac agcttcccat ctggttgctt tcctgagtca     2700

gctacttcac acttgtcaag gctgttttac cccaaaactc agacaggact ttctatgcat     2760

gttttccctc ctccccccaa ttcccccccc catcacctta tctcccagga cacacttgag     2820

aagtagcttt ttattcctag tggtgtacat ttaattttaa aaaggttgca atgtatcatg     2880

cttgttgccg aaactgttta tggccttctt gtttcagttt tttcttttct tccaatggta     2940

ctttagctgt tgagtgcagg ttacaaccta tattgttatg cagatggctt ctttaggaat     3000

aacttttata tttatttaaa aatttttaaa ttatgggatg ttttgttgtt gttgttgtct     3060

ttgttgttgg tcatttgtca atattcagtc accaattctg ctcacttctt gccatggata     3120

aaattgggtc tttctggcta attaaaaaag acaactttat aaaatggcac tttaagcaag     3180

ccatagttag ttttattttt gtaatgcaca tggcaaagca aagacgtttg tgatgaagga     3240

actgctcatc taagcaaaag atttgagtat gatatgataa aggctttcta cattctaatt     3300

tactttttcc ccccacttga atgtgtttta aaggctaatt atcagctcag tagagcagtg     3360

agaaactgat caaattgcac ttgttctcct acaagcaacc tccacgcaga cacctcgtac     3420

tgctacaggt gtgtcatttc ctttaatagg accagggacc atgtaactga ggtgagggtt     3480

gtagtagatg cttccagtgt cagtatgcct gttaatttta agagcttccc tttcttgcag     3540

agaacaagtc tgcccagatt ccatgctttc tataactgga ggacctggca aacctgccgc     3600

atgctgcaca catctaccta cgtacacata tacaatagta ttgatgattc tgaacaataa     3660

cagggtaaaa cagttggttt gccattgtta aaaactgatt tacagtaact tacaacaact     3720
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gtacttttgt tggattagca aatcatgtgt ttaaacaaat cccatatgtt gggcaacagt     3780

tcaaataagc acggagaagt gttgcccaaa cttggttctc tgactcttat gtatttgtaa     3840

ggctgggctt caaaatcaaa acaaaaaccc caaaaacagc aggcaaatgc tttttaactc     3900

tgacaccgtt gccataaatc cctgatactc aaagtctaac aagaaagaca tggaaaatta     3960

gcagcccatt ttcagaaaga tcaaaatgat ctagggttct aattgctttt gcatcctatt     4020

cttacaaagt gatgtcccaa cagggaacag taggagctgg agtgggatct ccaagtccca     4080

gtttgagtgt gggatgtgct tccagcagtg ccttcccttt atgaaagaca tcacatggca     4140

tccagggcca ggcaggcagc ttgaggtgcc tttacgagaa aaccgagctg gggctgggag     4200

aggacagtta ttgacactga tgtgcaatga agtgacaaga tgagagcaga atcgtaagag     4260

ctttgaattt gaagtgagtt tttttccccc cataagttat ttattccttt tttctgtgta     4320

aatatattta ttttactgtg gagcgctaac atctggatcg taacatgtgc agaatgtatg     4380

gtaggaatgt attctcttgt aggaatgtaa atctgtatta aaagggggtc caagccaggc     4440

ccccaggtct tctcattgta tgcacagtcc gcattcattt ttactcttct ctaatatggg     4500

tctatttgaa atatgcaaaa ggtatgagga atgttttaat acctccaaat ttttaagaaa     4560

agcatcaaag ggttgatatt ttttaaagtt tttttagtag cactttctct ggatgacaga     4620

aggagcaacc acatgggcac ccttgttcat accaaagggt gagcagtggc cagagcctcc     4680

tctgcacctc tcgagtgtct ttaccaattg agctttttat cgccatagcc ccttggagtg     4740

ccccagctgc cctgaggtca atcaaggaaa atttcttaat gaaataagct ccaaagagcc     4800

aaagtatcaa cttacagatc gtttttaaag cttaaattta tgaaccacct ttgtggtaaa     4860

caatgaatta tgaataccgc agggcagcct tcttaaatga caaatgtaaa aaaaaaaaaa     4920

aaaaagactc tacttcgtgc agcaattgct actctatacg aattgtctta atttgaaaac     4980

cttgctgtta caaattggac ctttatacat tttctgaaaa caatgaaaag agtatattta     5040

accttttctg gctgtaaatg gttaccttcc tgtaactgcc ccgcacctgg aggcatggag     5100

ttgtgtgcat cctgcttatg tacaattgtt ttcagtgttt ctaagaatga gtctgaatgg     5160

ttcttgaaaa ttagccagga tcaaatgcta ttgcagacaa agccaataaa aagttggact     5220

tcttttgggg ataacaagtt ttggaagaga aatgcaggcc atatgtgcgc atgaccgaga     5280

ttttgaaaaa agatgtacat agtgacatgt ttggtgcatg gtttttgagg agggcttttg     5340

tcaaaaagga ggtataacct ttcccccaca gacctgagag ctgtgccttt tctatgcaat     5400

attacagacg ttacatcgga acccagatgg ctgtattcac atgtaggttt gggctgtaat     5460
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ctaaacaatt ggacagatta aatgtacatg gaaatgagca gtcttacttt tgtagtttta     5520

tattatacaa taaacagtta aaagatgaaa aaaaaaaaaa aaaaa                     5565

<210>  24

<211>  1201

<212>  DNA

<213>  Homo sapiens

<400>  24

taccacctca ggagagttcc agggaagaac cccacccgca ctccaatgag gtcacaatgg       60

ctggagctct gaggggccca ggctccctga gccaggagga gaggagaaag tccaaggaaa      120

gatggctggc agtcacccct acttcaacct gcctgactcc acacacccat cgccgccctc      180

cgctccaccc agcctccgct ggcaccagcg ctgccagccc tctggtgcca ccaatggcct      240

gctggtggcc ctgctgggtg ggggcctgcc tgctggcttc gtgggccccc tttctcgtat      300

ggcttaccag ggttccaacc tgccctcgct ggagctgctc atctgtcgat gcctcttcca      360

cctccctatt gccctgctac ttaaactgcg tggcgacccc cttctgggac ctcctgacat      420

ccgaggctgg gcctgcttct gtgccctgct caacgtcctc agcattggat gtgcctacag      480

tgcagttcag gtggtgcccg ctggcaacgc tgccactgtt cgcaaaggtt cttccaccgt      540

atgctccgct gtcctcaccc tctgccttga gagccagggt ctcggtggct acgagtggtg      600

tggactgttg ggcagcatcc taggactaat catcattctg ggacctggac tctggacact      660

acaggagggg accacaggtg tctacaccac cctgggctat gtgcaggctt tcctgggagg      720

cctggcgctg tccctggggc ttctggtcta tcgttctctg cactttccct cctgcctccc      780

aacagtggcc ttcctatctg gcttggtggg gctgctgggc tgtgtgccag gcctctttgt      840

gctgcagacc cccgtgttgc ccagtgacct cctgagttgg agttgtgtgg gggcagaggg      900

gatcctcgcc ttggtctcct tcacatgtgt gggctatgcg gtcaccaagg cccaccctgc      960

cctggtgtgc gctgtcctgc attccgaggt ggttgtggcc cttatactgc agtattatat     1020

gctccatgag actgtggcac tttctgacat catgggggca ggggttgtgc tgggcagcat     1080

tgccatcatt acagcccgga acctcagctg tgagaggaca gggaaggtgg aggagtgaga     1140

tagaacttgg gagcccgggg gttgggaggg acagggataa ataaagacaa agactgaaga     1200

c                                                                     1201

<210>  25

<211>  6335

<212>  DNA

<213>  Homo sapiens
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<400>  25

agtgctgagg gagcaaagtt cattttctcg ggtaggagaa gatgattctc ttgcaacacg       60

tgcggattgt gacaaaatct ttcattaaca aggggagttt cggtgaagtg gaggtttggg      120

gaaaggcgag gaagtcggtc tggagcaagc aagcaaagtg cggaagctgt actgggattc      180

ttctagaaag tggggtggga aaggagctag ggagggcgtg tggagggacg agatctgtgt      240

cagaacgtgc gtgtgagcgg atacaaaacc cgagagaggc gtgagcagcg ctgtgtttgc      300

gagcgggagc gaggggcgcc ggctggggtg tgtgctcctg agctcttcag aaaccaggct      360

gctttcagga acattgctgt ggattcccag ggcctattcc actagaagca agatggctga      420

actcaatact catgtgaatg tcaaggaaaa gatctatgca gttagatcag ttgttcccaa      480

caaaagcaat aatgaaatag tcctggtgct ccaacagttt gattttaatg tggataaagc      540

cgtgcaagcc tttgtggatg gcagtgcaat tcaagttcta aaagaatgga atatgacagg      600

aaaaaagaag aacaataaaa gaaaaagaag caagtccaag cagcatcaag gcaacaaaga      660

tgctaaagac aaggtggaga ggcctgaggc agggcccctg cagccgcagc caccacagat      720

tcaaaacggc cccatgaatg gctgcgagaa ggacagctcg tccacagatt ctgctaacga      780

aaaaccagcc cttatccctc gtgagaaaaa gatctcgata cttgaggaac cttcaaaggc      840

acttcgtggg gtcacagaag gcaacagact actgcaacag aaactatcct tagatgggaa      900

ccccaaacct atacatggaa caacagagag gtcagatggc ctacagtggt cagctgagca      960

gccttgtaac ccaagcaagc ctaaggcaaa aacatctcct gttaagtcca atacccctgc     1020

agctcatctt gaaataaagc cagatgagtt ggcaaagaaa agaggcccaa atattgagaa     1080

atcagtgaag gatttgcaac gctgcaccgt ttctctaact agatatcgcg tcatgattaa     1140

ggaagaagtg gatagttccg tgaagaagat caaagctgcc tttgctgaat tacacaactg     1200

catcattgac aaagaagttt cattaatggc agaaatggat aaagttaaag aagaagccat     1260

ggaaatcctg actgctcgtc agaagaaagc agaagaacta aagagactca ctgaccttgc     1320

cagtcagatg gcagagatgc agctggccga actcagggca gaaattaagc actttgtcag     1380

cgagcgtaaa tatgacgagg agctcgggaa agctgcccgg ttttcctgtg acatcgaaca     1440

gctgaaggcc caaatcatgc tctgcggaga aattacacat ccaaagaaca actattcctc     1500

aagaactccc tgcagctccc tgctgcctct gctgaatgcg cacgcagcaa cctctgggaa     1560

acagagtaac ttttcccgaa aatcatccac tcacaataag ccctctgaag gcaaagcggc     1620

aaaccccaaa atggtgagca gtctccccag caccgccgac ccctctcacc agaccatgcc     1680

ggccaacaag cagaatggat cttctaacca aagacggaga tttaatccac agtatcataa     1740

caacaggcta aatgggcctg ccaagtcgca gggcagtggg aatgaagccg agccactggg     1800
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aaagggcaac agccgccacg aacacagaag acagccgcac aacggcttcc ggcccaaaaa     1860

caaaggcggt gccaaaaatc aagaggcttc cttggggatg aagacccccg aggccccggc     1920

ccattctgaa aagccccggc gaaggcagca cgctgcagac acctcggagg ccaggccctt     1980

ccggggtagt gtcggtaggg tttcacagtg caatctctgc cccacgagaa tagaagtttc     2040

cacagatgca gcagttctct cagtcccggc tgtgacgttg gtggcctgag ctaggaggaa     2100

aaagagcagt tttcactcag ttttggttcc ctgcccgagg tgctgaccca attcgctgcc     2160

aaaagagtgt caatcagaat atacaaatcc cgtatggttg tgtcatcctc tcttaatcat     2220

ttttactaat tctaataatc agctctagct tgcttcataa ttttcatggc tttgcttgat     2280

ctgttgatgc tttctctcat caagactttg cagcatttta gccaggcagt atttactcat     2340

tattaggaaa atcaagatgt ggctgaagat cagaggctca gttagcaacc tgtgttgtag     2400

cagtgatgtc agtccattga ttgtctttag agagttaatg ttacaaaaaa gaattcttaa     2460

taatcagaca aacatgatct gctgaggaca catgcgcttt tgtagaattt aacatctggt     2520

gtttttctga aaaaatatat atacatatat tgctttattt gaaacaaatt aaaatatgct     2580

gcatttgaca cctggctagt ttcttttatt gatacccacc tagttattga atgtactgtt     2640

tagtgctttc aaaaaaaact ttagagacta gaggttgtgg tgcaaagctg tgtacaataa     2700

atactgtttc tgttgagaca agtactcttt caggaaaata tatatatgcc ctttcaatta     2760

gattacacaa atagatggat atgcaccctg atcatcttag acacaccatg tggcagttgg     2820

gcagttggaa acattggttg caagtactac aaacctcagc tgagcctagc ttcaacaata     2880

agaatttatt ggttcagtga gtgaaaagtc cagttggtcc aatttgatca ggatttcagc     2940

tcccatctct tttttttttt tcttttttct ttttcttttt ttgagacagt cttgctttgt     3000

cacccaggtg gagtgcaatg gcatgatctc ggctcactgc aacctccgcc tcctgggttc     3060

aagccattct cctgcccggc cttccgagta gctgggatta caggcatgtg ccaccacgcc     3120

ctgctaattt ttatattatt agtacagaca ggatttcacc atgttgtcca ggctggtctc     3180

aaacccctga cctcaggtga tccacctgct ttggcctccg aaactgccgg aattacaggc     3240

atgagccacc gtacccggcc agctcccatc tcttaattat cttagctctc ctttcctcct     3300

tgggttgaca ttgcattcag aattgtggca aagggccacc atgctcttaa gactcaagtc     3360

tattttccac actgtccaga ggagagaagt tatcctagta gcttctacac agagcaagtg     3420

tctttctcag aaatcccagc aaaggtcttg cataccattg ctggtaggcc tgtctcttaa     3480

accaatcatg aaagggggga gagaagtgaa tgggatgaac taatttgcat agactaatta     3540
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gagcccaccc ctggagcctg ggtgtggcca tcttcccaga gttcctgagc tagatggaga     3600

aggggtactt ctcagaaagg gaaaatggat acccaatggc ccaaacccaa aatagcccca     3660

gttcccctaa ctttgactac agggcagtcc agtttgggtg ccgcttccgt tgcactcaca     3720

tgtcctacat atctgttgac tactcacaag tgcaaatgct tattctcaac tcaacattaa     3780

cattttttct ggcaacccag gttcactggt tctcttccac agagcggccc tgagcagctg     3840

agcctgcaag ccacgcaagc atctgtttct tcttttgcca agtacaggag gatgtttgct     3900

ctctctgtag agagctttct gaggtctctg ggtgtaccca gagatttaat agaaattctt     3960

aacgttaagt cacattccag gaaggaagga agagttgttc gttcaaataa gaaagataaa     4020

tgttcggcac tgtaggccct gtttacccca tctgaggccc tgaattcata tattacaaga     4080

cggaaggatt ttgcacagtt ttttatgtag caagattttg ctcaccactg aaaaatgtca     4140

gtgtaaatgt gaccgcttta aagatgagtc aagtaattct tggaacaggg aaaaaaatga     4200

atttgccagg tcaggagttc acctgccttt gtcagagttg aacccaacca ctcttgacct     4260

cgactcactc ccttagggtt aagaaagccc aaacacattc ctgagcacag agcaaacact     4320

cccatgtcac tgaaaagaaa caaaagaatg ctaaaaagtg ctcagacctg atcacatttt     4380

ttccaatatt ttttcctttt tttttttttt tttgagacag ggtcttgctc tatcacctag     4440

gctggagtgc atgtttttga gacagggtct tgctctatca cctaggctgg agtgcatgat     4500

catggctcac tatagccttg aactcctggg ctcaagccat cctcagcctc ccaagttgcg     4560

aggactacag gtgtgcacca caacgtccca gctacttttt aaatttttag tagaaacgag     4620

gtctcactat ggtgcccaga ctggtctcga actccggagc tcaagtgatc ttcctgcttt     4680

ggcctcccaa agtgttagaa ttacaggcat gagccacctc gcctggctgg tttttgcctt     4740

tcttatagac cctgggcatg taagcattta ttagtttgca tttttgaaac agtaatttca     4800

atattttagt gccaatgtca ggccgcttaa acactgtatt acatatcttc atctgtctgg     4860

tggaactatt ggtgtgatcc tagagaactg agtcctattc tgccattcat ttaaagtgtt     4920

ttaaactcta atctctctac ttaatgcaca gtagtcagat tattctctta aacatttgcc     4980

tagtagaggt taaaatagtt taatccttat gaagatggaa taacttcaaa ctcacattgt     5040

ggcacttaga tcttccacca agacttcatc cgtgaaatcc acacctccct gttgggttcc     5100

caattacatt ccaaatttac atttcttttg agaatctctg catactccag ctctgtcctg     5160

ttgatcctat tctagaagtg cttaatgcag caagacacag aaagttaaac gcaaattgct     5220

gcaaaattca ccctcagtgg aggactagaa acacaacatg tccaatttaa agctcagttc     5280

acaagcagtt caattctgct ggcatcagaa aaggagattc taattaaaca ttcttaggga     5340

aggacatcaa atgaggttaa tgggaaacgt taccagatta aaagcagttt tttgacaaag     5400
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taacagattt ggaaattctg actctctgaa agccttgatt tgaacctcaa acttgatttc     5460

accatgagaa gtggggatca agggcctgcg cagttctttt cctaaatcga ttcggtgctc     5520

cccaccccga cgcaggcaca ggtccgcaac cagataggga gatgcctgaa tttcaggcta     5580

cctttgacaa agctttcttc ctccctccct ccctttgcac gctgcatccc acgctgcctg     5640

cttaaagcgc cctcatgtgt ctacagatgg taaaacgttt atttctcaac agacattcca     5700

gtgatagcat ccaatgacct atgtaacggc accctttttt gctgtacgcg ttttttgaga     5760

tggagtctcg ctctgtcgcc caggctggag tgcagtggcg cggtctcggc tcactgcaag     5820

ctccgcctcc cgggttcacg ccattctcct gcctcagcct cccgagtagc tgggactaca     5880

ggcacccgcc accacacctg gctaattttt tgtattttta gtagatacag ggtttcaccg     5940

tgttagccag gatggttttg atctcctgac ctcgtgatcc acccccctcg gcctcccaaa     6000

gtgctgggat tacaggggtg agccactgcg cccggcccca gtcacttgtt cttaagtttc     6060

ttaagcaaac tataaaatag caaaagacca aaaaaaaagg aaaaaaagca gttcgcctaa     6120

tacattgttc cagcatttcc ttgaaagtac tgagccatct caattgctct gattttgtga     6180

gaaaattatg aagagttgca aagtcccagt gattctcttg ttacttagct aagaatttga     6240

aatgtaattt aaatactatt ctttacaatc cattataagg attttaaaat ctttttgctt     6300

ctttaataaa ttctaacaaa gaaaaaaaaa aaaaa                                6335

<210>  26

<211>  3572

<212>  DNA

<213>  Homo sapiens

<400>  26

agagccgagg ccaggctgcc ctcgaagcgg ggcggggcga agcggggcgg ggccgagcag       60

ggcggggcgg gggcttgagg tgattcccaa gccgcggggc ggctccggtg gtgcggggaa      120

accgaaagtg ggcggcggcc gcggcggggc ccctggcgga gacggcggca ggagctgggc      180

ccagagacgc ggggacgggc cgtgggcccc cggaacgaga ttacctgcta tgccatggcc      240

tgcacagaaa ctgcaagaat tgctcagctt gtggctcgtc aaaggagttc taaaaggaaa      300

accgggcgtc aagttaattg tcagatgaga gtgaagaaaa ccatgccatt ttttctagaa      360

ggaaaaccaa aagcaaccct cagacaacca ggatttgctt caaatttttc tgttggcaaa      420

aaacctaatc cagcaccgtt aagagacaaa ggaaactctg ttggagttaa gcctgatgct      480

gaaatgtctc cttatatgct acacacaact cttggaaatg aagcattcaa agacattcca      540

gtgcaaaggc atgtgaccat gtccaccaac aacaggttta gcccaaaggc gtcccttcaa      600
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ccacctttgc agatgcatct ctcaagaacc tctactaagg aaatgagtga taatttaaat      660

cagactgttg aaaaacccaa tgtcaagcct cctgcctctt acacttataa aatggatgag      720

gttcaaaatc gcataaagga aatactaaac aagcataaca atggcatttg gatatctaag      780

cttccacatt tttacaaaga gttatataaa gaagacctta atcaaggaat tttacaacag      840

tttgaacact ggcctcatat ttgcacggtg gagaaacctt gcagtggtgg ccaagattta      900

cttctttatc cagctaagag aaagcagctt ttgagaagtg aactggatac tgagaaagta      960

cctctatccc cactacctgg tcccaaacaa acaccaccgt tgaaagggtg tccaacagtt     1020

atggcaggag actttaaaga aaaagtggca gacctgctgg tgaaatacac aagtggcctt     1080

tgggccagtg cacttccgaa agcatttgag gaaatgtaca aagtgaaatt ccctgaggat     1140

gccttaaaaa atcttgcctc actttctgat gtatgcagca tagactacat ttctggaaat     1200

ccccagaagg ccattctcta tgctaaactt ccattgccca ctgacaaaat ccaaaaggat     1260

gcagggcaag cacatggtga taatgatatc aaggctatgg ttgaacaaga gtatttgcag     1320

gtagaagaaa gcattgctga aagtgctaat acctttatgg aggacataac agttcctcct     1380

ttaatgattc caactgaagc atcaccatct gtattggtgg ttgaactgag caacacaaat     1440

gaagtggtta tcaggtatgt gggcaaagac tattctgctg ctcaggaatt aatggaagat     1500

gagatgaagg aatattacag taagaatcct aagatcacac cagtccaggc tgtgaatgtt     1560

gggcagttgc tggccgtaaa tgccgaggag gacgcctggt tacgggcaca ggtcatctca     1620

acagaagaga acaaaataaa ggtatgctat gttgactatg gttttagtga aaatgttgaa     1680

aaaagcaaag catacaaatt aaacccgaag ttttgttcac tctcatttca agctacaaaa     1740

tgtaagcttg caggcttgga agtcctaagc gatgaccctg atctagtgaa ggtggttgaa     1800

tctttaactt gtggaaagat ctttgcagtg gaaatacttg acaaagctga cattccactt     1860

gttgttctgt acgatacctc aggagaagat gatatcaata tcaatgccac ctgcttgaag     1920

gctatatgtg acaagtcact agaggttcac ctgcaggttg acgccatgta cacaaatgtc     1980

aaagtaacta atatttgctc tgatgggaca ctctactgcc aggtgccttg taagggtctg     2040

aacaagctca gtgaccttct acgtaagata gaggactact tccattgcaa gcacatgacc     2100

tctgagtgct ttgtttcatt acccttctgt gggaaaatct gcctcttcca ttgcaaagga     2160

aaatggttac gagtagagat cacaaatgtt cacagcagcc gggctcttga tgttcagttc     2220

ctggactctg gcactgtgac atctgtaaaa gtgtcagagc tcagggaaat tccacctcgg     2280

tttctacaag aaatgattgc aataccacct caggccatta agtgctgttt agcagatctt     2340

ccacaatcta ttggcatgtg gacaccagat gcagtgctgt ggttaagaga ttctgttttg     2400

aattgctcgg actgtagcat taaggttaca aaagtggatg aaaccagagg gatcgcacat     2460
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gtttatttat ttacccctaa gaacttccct gaccctcatc gcagtattaa tcgccagatt     2520

acaaatgcag acttgtggaa gcatcagaag gatgtgtttt tgagtgccat atccagtgga     2580

gctgactctc ccaacagcaa aaatggcaac atgcccatgt cgggcaacac tggagagaat     2640

ttcagaaaga acctcacaga tgtcatcaaa aagtccatgg tggaccatac gagcgctttc     2700

tccacagagg aactgccacc tcctgtccac ttatcaaagc caggggaaca catggatgtg     2760

tatgtgcctg tggcctgtca cccaggctac ttcgtcatcc agccttggca ggagatacat     2820

aagttggaag ttctgatgga agagatgatt ctatattaca gcgtgtctga agagcgccac     2880

atagcagtgg agaaagacca agtgtatgct gcaaaagtgg aaaataagtg gcacagggtg     2940

cttttaaaag gaatcctgac caatggactg gtatctgtgt atgagctgga ttatggcaaa     3000

cacgaattag tcaacataag aaaagtacag cccctagtgg acatgttccg aaagctgccc     3060

ttccaagcag tcacagctca acttgcagga gtgaagtgca accagtggtc tgaggaggct     3120

tctatggtgt ttcgaaatca tgtggagaag aaacctctgg tggcactggt gcagacagtc     3180

attgaaaatg ctaacccttg ggaccggaaa gtagtggtct acttagtgga cacatcgttg     3240

ccagacaccg atacctggat tcatgatttt atgtcagagt atctgataga gctttcaaaa     3300

gttaattaat gactgcctct gaaaccttga caactaattc agatttttta gcaataacaa     3360

aatgtagtag gcttaaaaaa aatcttaact ctgctacatg gctctgactg ctgtggggga     3420

ttgaaaagaa tatgcttatg tttgatgaaa gatatttaac aagttttgtt ttaacagagt     3480

tgacttttca aagaaaattg tacttgaatt attactataa tattagaata aaaatgttta     3540

tcaatataaa aaaaaaaaaa aaaaaaaaaa aa                                   3572

<210>  27

<211>  4476

<212>  DNA

<213>  Homo sapiens

<400>  27

agcagagaga acacacgtcc ttgcggaagt gacggcagtt ccgagtccag tgggggcggt       60

gggagcgatg agggtctgag acggtgggag cggttgtgtg aagatggaga cattccatac      120

accaagcttg ggtgatgagg aatttgaaat cccacctatc tccttggatt ctgatccctc      180

attggctgtc tcagatgtgg ttggccactt tgatgacctg gcagaccctt cctcttcaca      240

ggatggcagt ttttcagccc agtatggggt ccagacattg gacatgcctg tgggcatgac      300

ccatggcttg atggagcagg gcggggggct cctgagtggg ggcttgacca tggacttgga      360

ccactctata ggaactcagt atagtgccaa cccacctgtt acaattgatg taccaatgac      420
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agacatgaca tctggcttga tggggcatag ccagttgacc accattgatc agtcagaact      480

gagttcccag ctgggtttga gcctaggggg tggcaccatc ctgccacctg cccagtcacc      540

tgaagatcgt ctttcaacca ccccttcacc tactagttca cttcacgagg atggtgttga      600

ggatttccgg aggcaacttc ccagccagaa gacagtcgtg gtggaagcag ggaaaaagca      660

gaaggcccca aagaagagaa aaaagaaaga tcctaatgaa cctcagaaac cagtttcagc      720

atatgcttta ttctttcgtg atacacaggc tgccatcaag ggacagaatc ctaatgccac      780

ttttggtgag gtttcaaaaa ttgtggcctc catgtgggat agtcttggag aggagcaaaa      840

acaggtatat aagaggaaaa ctgaggctgc caagaaagag tatctgaagg cactggctgc      900

ttacaaagac aaccaggagt gtcaggccac tgtggaaaca gtggaattgg atccagcacc      960

accatcacaa actccttctc cacctcctat ggctactgtt gacccagcat ctccagcacc     1020

agcttcaata gagccccctg ccctgtcccc atccattgtt gttaactcca ccctttcatc     1080

ctatgtggca aaccaggcat cttctggagc tgggggtcag cccaatatca ccaagttgat     1140

tattaccaaa caaatgttgc cctcttctat tactatgtct caaggaggga tggttactgt     1200

tatcccagcc acagtggtga cctcccgggg gctccaacta ggccaaacca gtacagctac     1260

tatccagccc agtcaacaag cccagattgt cactcggtca gtgttgcagg cagcagcagc     1320

tgctgctgct gctgcttcta tgcaactgcc tccaccccga ctacagcccc ctccattaca     1380

acagatgcca cagcccccga ctcagcagca agttaccatt ctgcagcagc ctcctccact     1440

ccaggccatg caacagcctc cacctcagaa agttcgaatc aatttacagc aacagcctcc     1500

tcctctgcag atcaagagtg tgcctctacc cactttgaaa atgcagacta ccttagtccc     1560

accaactgtg gaaagtagtc ctgagcggcc tatgaacaac agccctgagg cccatacagt     1620

ggaggcacct tctcctgaga ctatctgtga gatgatcaca gatgtagttc ctgaggttga     1680

gtctccttct cagatggatg ttgaattggt gagtgggtct cctgtggcac tctcacccca     1740

gcctcgatgt gtgaggtctg gttgtgagaa ccctcccatt gtgagtaagg actgggacaa     1800

tgaatactgc agcaatgagt gtgtggtgaa gcactgcagg gatgtattct tggcctgggt     1860

agcctctaga aattcaaaca cagtggtgtt tgtgaaatag tccttcctgt tctccaagcc     1920

agtgaagagt tatctgctgg gaaagtgtcc aagagcctgt ttttgaaaca caagctgggc     1980

ttctggtagt gcctcatcac aacccatgat ggctgttcat gtttcacccc ttttcttcct     2040

tcagcagagg ccaggctatg gagcagggcc actgaatttg ctgtaatctg gagatgcttt     2100

ttactttcaa ccataagcgg taatagcaga ggaaagggtg aagggagtct gggcaagcaa     2160

agcatagaga tggtggggtg gtggtggggt tgaagaaact tgttggtata attgtcatag     2220
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gacttgccta aaatattatt aaaattacgg gagtgtactc agctttgagc ctaggagaaa     2280

atgccactgt gtgcatccat tttaaagggt tccctcataa aaaaatgtta ttccccatta     2340

tcacatcagt acactgcttt gaaaacaaaa cttttcaaca tgggcatact gggctacatg     2400

gaaaatgaca tcacccagga gtgatttctc tttatatata ttatttctgc agttaccatc     2460

cttatctgag ttatcacagt tcatgaatct aagaggcgga actctacatc attagtaaga     2520

ggttccacca aagtctaaag ttgtattcac ttgtgtttga tgaactatct ttaaaagacc     2580

ataggtctat cattatttct tagacataat ctaaagaaaa acagactaga gaagccacct     2640

ggttgtaaca gaataagcag aagtttacag catgatagtc caagtggtga taactttaaa     2700

taaaactcaa atttttactg tttgtagaca ggaatgctgt cctagagaac ctcctcctca     2760

accagctacg tacatagttt tatcctatgc attcctgttt tctgtgtgtt ttttgttttt     2820

tttttttttt tttttttttg agacagagtc tcgctctgtc acccaggctg gagtgcagtg     2880

gtgcgacctc agctcactga aacctctgcc tcccgggttc aagcgattct cctgcatcag     2940

cctcccgagt agctaggatt acaggcgccc gccactacgc ccagctaatt tgtggtattt     3000

ttagtagaga cagggtttca ccatgttggc caggctggtc tcgaactcct gacctcatga     3060

tccgcccgcc ttgacctccc aaagtgctgg gattacaggc atgagccacc gcacccagcc     3120

tgcattcctg tttttttaat ggttttggag ggtagcagta gagatggggt ctcactatgt     3180

tgcccagtct agtcttgaac tcctgggcta cagttaccct cctacctcgg cttcccaaag     3240

tgctcggatt acaggtgtga gccactgtgc ctagcctata atgatcattt taatgtttcc     3300

catgcactca tttagtttga accttcacag caacccaatg aggtaatact cccatttcac     3360

atataatact gagagatgag ttgcacaaga ttatacactg ttaagtagca gagccagaat     3420

ggacttcaga atcccaacta caatacaaat gtttatttaa ataaagaaga aagctattgt     3480

acaaatatca ctcttcaggt ttagcttaca gagccatggc tatggattct tagctctgta     3540

aggaagtgct tctataaatt cttaggttta gagatgatac catctgggta cctttgcttg     3600

aaccgtgcaa ccacatctgg gtctagtagg tggatcccat ccagttggtt tccaagggtg     3660

atcctgaaac agtgtaaaag gaggggcaaa ccagaaatcc tggaattaga gggtttaata     3720

ttgttaaaaa atgcatacca aatgaagact gcctatcatc atatcaaata tgccaattct     3780

aaaaagagct taacattaga atagtatatg gtagaattac tagttcagaa ttggcataga     3840

ttctggtgtt aaaatagact ggatctgtat tatctgaggg ttagtaacta atgcttagcc     3900

aggcctgctt cacagagttg ctaccaggga gtattctttg gataagcaaa atgctagcag     3960
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catgtgtttt aagctctgtt aaggggtgaa agatgtaatt attgacagat taaatagata     4020

acttcgtaac caccaggggg cagattcaat acatcacaga atggctgagg aagatccttg     4080

ggttgtgaag agagtagaaa ccctagggag cagtgctttt gggtcctaga acctgttgag     4140

tttctaatga atatttgtag aatctcataa aacagtttaa atacaagctt aagtggctta     4200

tgaatcctgt gaagctcatt tatggactag tgtaaaacaa tgtgaagctc tactaagttc     4260

tgtccttaat cataaataat agccccttga ggactagcct gttctctggt caccttacca     4320

gttgggttgc acattgtgtg gtcgtccaaa taactcaatc ttgcgagtgc caggagatag     4380

tctttcaatc atgccataga tttcatctgg tttatgactg gtggaacgaa cctaggaaat     4440

aaaaactagc tgctttttaa gttacacaag aaaaaa                               4476

<210>  28

<211>  4814

<212>  DNA

<213>  Homo sapiens

<400>  28

cttcgtgcca cgtcaccgcc tgcgtcgctt ccggaggcgc agcgggcgat gacgtagagg       60

gacgtgccct ctatatgagg ttggggagcg gctgagtcgg ccttttccgc ccgctccccc      120

ctccccccga gcgccgctcc ggctgcaccg cgctcgctcc gagtttcagg ctcgtgctaa      180

gctagcgccg tcgtcgtctc ccttcagtcg ccatcatgat tatctaccgg gacctcatca      240

gccacgatga gatgttctcc gacatctaca agatccggga gatcgcggac gggttgtgcc      300

tggaggtgga ggggaagatg gtcagtagga cagaaggtaa cattgatgac tcgctcattg      360

gtggaaatgc ctccgctgaa ggccccgagg gcgaaggtac cgaaagcaca gtaatcactg      420

gtgtcgatat tgtcatgaac catcacctgc aggaaacaag tttcacaaaa gaagcctaca      480

agaagtacat caaagattac atgaaatcaa tcaaagggaa acttgaagaa cagagaccag      540

aaagagtaaa accttttatg acaggggctg cagaacaaat caagcacatc cttgctaatt      600

tcaaaaacta ccagttcttt attggtgaaa acatgaatcc agatggcatg gttgctctat      660

tggactaccg tgaggatggt gtgaccccat atatgatttt ctttaaggat ggtttagaaa      720

tggaaaaatg tgatgcaaaa gaaagaaatc cctgcgcttt ctgtctgtct ttgtggcggc      780

ccagattgaa ttggggaata catctttagc ctggaaatgt aggctgcatg ttaatggtaa      840

tgtaactttt gcagtgtaat gtttgaaaaa tattaatgta gtttttgctt ttacagtaac      900

aaatgtggca attattttgg atctatcacc tgtcatcata actggcttct gcttgtcatc      960

cacacaacac caggacttaa gacaaatggg actgatgtca tcttgagctc ttcatttatt     1020
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ttgactgtga tttatttgga gtggaggcat tgtttttaag aaaaacatgt catgtaggtt     1080

gtctaaaaat aaaatgcatt taaactcatt tgagagaatg ccttttagtt taatgcatat     1140

ttaaactaaa ttgatcctgt agtgttcctg gagaagctag agcctgattg taggctacta     1200

ctcatcaatt aacttctaca gtggagacta cttctgggac tggaatataa aaaagaatca     1260

aaggttctga ttttgagttg caataaaggg aaagaccatg ctcatagcag tgccaacatc     1320

tgaagtgtgg agccttaccc atttcatcac ctacaacgga agtagttaac tggaagagat     1380

taccaagaga ataaaaagag actcattcag tggaagcaac tttgtctcag cttatttcac     1440

ataaagagag cgaagtcttt tgggatgaat gttaattaaa ctccctggta actagaacag     1500

ggactggcaa actagcctat ctgaccacct gttttgtaca ctttaaggtg gttggttgcc     1560

tttttaaatg gttgagggga aaagaatacc ttgtgggata tggaatttaa gttcgagtcc     1620

agttttattg gaacgtggct atgcttattc atttatggat tgactgtggc tgttgtcagt     1680

gcatgagcag agttgtgtct aacagactag agcctgcaag tttgccagcc cctgatttaa     1740

aagatgaagg tacacagaat gtgggctggc tggtgggcaa aggggtaaaa atgttctcta     1800

tattgtatct gaaaagatgg ggtgtctgaa taagaaaatg catctatttg acagacctgg     1860

agcagttgct atctgctgct atggtttcca ccacagatgc aagaagaaca tgtccttgcg     1920

ctttccgtct gtctaattgt ggcagctgag attgaataga ggaatacagg aggaaaaaaa     1980

gcgggaagag tttttgaggc aggtcggtca cccaggcttg tagtgcagtg gcacaagcaa     2040

ctcactgcat tctctgcatc ctgtgctcaa gccattttcc cacctcagtc tcactagttg     2100

ctgggactgc aggcatgcac ccctatgccc agctaatttt tgtagagacc gagtatcgct     2160

tagttgccca gggtggtctc aactcctggg ctcaaggaga tctgcccacc tcagcctccc     2220

aaagtgcagg cctagcctgg gaggggaatt ttcaaaacgt gagttttggg aaatagtcta     2280

tcagccttac ctggttgatt acacttgtaa aagaaagatt aaaagcaggc cagtgactct     2340

ggtctgcttg aacatgtgaa tgtagtggtt tgagcaatct ggagtttgcc ctagtgtcaa     2400

attccagact gtccatagtg tccaaaacct gaggcagata ctaatgttaa cccccagcac     2460

cccgtgattg gaaacaaacc taaatacgta ttgggaactt aatagcaatt ttaagcattc     2520

tgatagattt tttgtaggga tggggtcatg ccatgtggcc caggctggtc tgaaaactct     2580

ggcctcaagt gatctcaagc tttggccttc taaagtgttg ggattacagg tgtgaggcat     2640

tgcacctggc ttagcgttct gatttgacat tgtaatgaaa agtgtgagtc tcatctacag     2700

ggccttttgt cctctgaaat gatagcagga agggaatttt caggcagtgg tcaaagctgg     2760
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ggaaaccagg atagtgaaga aggccttgag gtgagagatg gaagctaatt ggtgaactag     2820

ccttggaagc ctgaaacaga caagtagcaa ttcagagact ttgtgggctc cactgctcca     2880

acttgttttg aagattttca gttctgcaga agaggtattt ccccagttgt cctttcagtg     2940

ctcttagctg ttttcccaac atccagatcc aatcaaggct gggacatagc attttatcat     3000

gtctatttaa gtcagaagtg atgaacccca gctgtttacc tcatggtaaa cctttgaaga     3060

ttccaggtag aatcttctca gactttgaag actgtctcat tttatatctt tttctcgtta     3120

ttcctagggt caagacgttt tgggcaagaa taaggatgtg aacatcagaa agctcataac     3180

attttgtttt tgatgctaag tttaacaaag gcatgcttta gtagcctgtg ggccctaggg     3240

tttgttaaag tgtggagaac aactgagtgg agcaagagga cttttctagg aaggtccttg     3300

taatgtgaca tttgaaaaca aatgaaggtg tggaagtagg ccatgtggat atcaggacaa     3360

accattccag gccaagacaa cagcagttag tctggagtgt gatgtgttct gggaaaaaag     3420

tggccacttt gctaacccaa gaagacagga agggttgtaa agcagtggga gtgtgcaagg     3480

aaggaagacc agacctcaag gaaaccacag gcgctctgag cagaagagtt acatgatatg     3540

actcaaattt ttaaaggatc actttggctg ccaggtggca gggtaaaagc atagaataat     3600

tgtgtataat gtgtttttaa ggcaaagata gtggcttagt ctagggtagt agactgaggt     3660

ggtaggaaat gaagatagag acaacaggat atgctggtgg gtgaggatgg atttaatgtt     3720

gatacaagta ttttggtctg agcgtttgga agaaagttgg cactgaggtg ggaagtcgag     3780

tttagttttg ttagttttgg atgtgttaag tttgagatgc tgattcttca gagaagtcta     3840

agctggagaa ctatatagag agtggaaaga taacaataga cattgaaagc catgatacag     3900

gataaggtca tttggagaga ggatagactg cattccaaca tgagattggt tgacaaagag     3960

aaaccaacaa aggtaattaa gaggtgctcc cactgcactt gtactcagaa ggctgaggta     4020

ggattgttag aggccagcct gggcaccaca gggagacccc atctctaaaa tttagccagg     4080

aaccatggct catgcctgta gccccaggaa tttgggaggc tgagtgggga ggatcgcttg     4140

aggtcaggag tttgagacca gcctgggcaa catagggaga cctaaaaaaa ttaattgggc     4200

atctgtagtc ccagctactc aggcggctga gctgagagga tggcttgagt ccgagagatt     4260

gagggtgcag tgagctgtga tcataccact gcactccagc ctgggcggca gtgagacact     4320

atctgaaaaa agtttaaaaa ttttaaaaaa gaaggaactg cccctgaggt aagaaccaag     4380

ggagggcctc ccagaggtca ggtggaaaaa gttttaggaa ggaggaagta gtcaacaggg     4440

ttacctgttg caaagtactt aagtaatatg aggcctgata gtggtaaact tgactaccgt     4500

tggatttcac tagtgggaaa ggaagtctaa ttaaaatgca ctcaagagac taacagtcgc     4560

aggcatgaaa tacaatacag gtacatggtt ttttattatg tgtgcatctg cttcagtaat     4620
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aggtgtgaat tactcatttg gatcattagg agtttcaaaa tctagttaaa tgactagatt     4680

tttgttgatg taaattctgt cattctgaac tgcagggatt gtcagtaact taactgcaaa     4740

ctaaactggt gataattatg gtaaaattgc aagacgagca ataaatctca accaacttga     4800

gagaacactg ataa                                                       4814

<210>  29

<211>  2914

<212>  DNA

<213>  Homo sapiens

<400>  29

gatttcagtt gaaagatgtg tttttgtgag tagagcaccg cagaagaact gaagactgtt       60

gtgtgctccc cgcagaaggg gctaccatga tcctttcctc ctataacacc atccagtcgg      120

ttttctgttg ctgctgttgc tgttcagtgc agaagcgaca aatgagaaca cagataagcc      180

tgagcacaga tgaagagctt ccagaaaaat acacccagcg tcgcaggccg tggctcagcc      240

aattgtcaaa taagaagcaa tccaacacgg gccgtgtgca gccgtcaaaa cgaaagccac      300

tgcctcccct cccaccctct gaggttgctg aagagaagat ccaagtcaag gcactttatg      360

attttctgcc cagagaaccc tgtaatttag ccttaaggag agcagaagaa tacctgatac      420

tggagaaata caatcctcac tggtggaagg caagagaccg tttggggaat gaaggcttaa      480

tcccaagcaa ctatgtgact gaaaacaaaa taactaattt agaaatatat gagtggtacc      540

atagaaacat taccagaaat caggcagaac atctattgag acaagagtct aaagaaggtg      600

catttattgt cagagattca agacatttag gatcctacac aatttccgta tttatgggag      660

ctagaagaag tacggaggct gccataaaac attatcagat aaaaaagaat gactcaggac      720

agtggtatgt ggctgaaaga cacgcctttc aatcaatccc tgagttaatc tggtatcacc      780

agcacaatgc agccggtctc atgactcgtc tccgatatcc agttgggctg atgggcagtt      840

gtttaccagc cacagctggg tttagctacg aaaagtggga gatagatcca tctgagttgg      900

cttttataaa ggagattgga agcggtcagt ttggagtggt ccatttaggt gaatggcggt      960

cacatatcca ggtagctatc aaggccatca atgaaggctc catgtctgaa gaggatttca     1020

ttgaagaggc caaagtgatg atgaaattat ctcattcaaa gctagtgcaa ctttatggag     1080

tctgtataca gcggaagccc ctttacattg tgacagagtt catggaaaat ggctgcctgc     1140

ttaactatct cagggagaat aaaggaaagc ttaggaagga aatgctactg agtgtatgcc     1200

aggatatatg tgaaggaatg gaatatctgg agaggaatgg ctatattcat agggatttgg     1260

cggcaaggaa ttgtttggtc agttcaacat gcatagtaaa aatttcagac tttggaatga     1320
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caaggtacgt tttggatgat gagtatgtca gttcttttgg agccaagttc ccaatcaagt     1380

ggtcccctcc tgaagttttt cttttcaata agtacagcag taaatctgat gtctggtcat     1440

ttggagtttt aatgtgggaa gtttttacag aaggaaaaat gccttttgaa aataagtcaa     1500

atttgcaagt cgtggaagct atttctgaag gcttcaggct atatcgccct cacctggcac     1560

caatgtccat atatgaagtc atgtacagct gctggcatga gaaacctgaa ggccgcccta     1620

catttgccga gctgctgcgg gctgtcacag agattgcgga aacctggtga ccggaaacag     1680

aatgccaacc caaagagtca tcttgcaaaa ctgtcattta ttgtgaatat cttcaccata     1740

tggggtcact tatggtgaat atctttcttc agagttgctg actcttgaaa acagtgcaaa     1800

gatcacagtt tttaaaagtt ttaaaaattt aagaatattc acacaatcgt ttttctatgt     1860

gtgagaggga tttgcacact cttatttttc tgtaaaatat ttcacatccc aaatgtgaag     1920

aagtgaaaaa gacttcgcag cagtcttcat tgtggtgctc ttcatgatca tagccccagg     1980

aacccttgag gttcttcttc acaaggctga gagtgcttcc ttcttgaaga cgagtgacat     2040

tcatcacttc agtgatccat gcatagaata tgaaaataaa ttcttccaac tcatgggata     2100

aaggggactc ccttgaagaa tttcatgttt ttgggctgta tagctcttta cagaaaatgc     2160

acctttataa atcacatgaa tgttagtatt ctggaaatgt cttttgttaa tataatcttc     2220

ccatgttatt taacaaattg tttttgcaca tatctgatta tattgaaagc agttttttgc     2280

attcgagttt taaacactgt tataaaatgt agccaaagct cacctttgaa cagatcccgg     2340

tgacattcta tttccaggaa aatccggaac ctgattttag ttctgtgatt ttacactttt     2400

tacatgtgag attggacagt ttcagaggcc ttattttgtc atactaagtg tctcctgtaa     2460

ttttcaggaa gatgatttgt tctttccaga agaggagaca aaagcaagat agccaaatgt     2520

gacatcaagc tccattgttt cggaaatcca ggattttgaa ttcgagatga aacaaccagc     2580

aatcacagtt aaatcttaac tttgcctgca ctctttgtag gaatgatcag aaatttatct     2640

ttatcattct gagtgcttca ggagtacaat aggaagaaag atactggaga aagcactaat     2700

gtaatcacca tgaagtctga caacaggagc ccattatttg cgtactgtcc caccctgtat     2760

catggttctc tgggaacaag ctttatgatt ctcattagag tttatttgtt gattgtcagt     2820

agttgcgact tttaaattat atttccccca ctcaaagaat ggtatcttta tatatcaatg     2880

acattcaata aatgtgtatt atttctaatg agaa                                 2914

<210>  30

<211>  2741

<212>  DNA

<213>  Homo sapiens
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<400>  30

attaaataag agaaaaaagc ataaaaggag taggcttttt tggcagatac tgttatatgg       60

gatggacagg aggggaagac atgaaaatca actaaaatga aatacataaa aaatcagtaa      120

agagcctgct tacgaaagtg gaaaaacaac agctgggcgg ggtcgcaggg tggcaaacgt      180

acgcgggcac gtgcacgtgc ttttggggcc gacagacgcg ccagttgcct aggcgcatgc      240

gtctggctat cccagaagca cctgcgcctt ccggctcgtg ctttcctcag tctcgcgcct      300

ttctctgcag ctcgcgcctt tctctgcagc tcgcgccttt ctctgcagct cgcgcctttc      360

tctgcagctc gcgcctttct ctgcagctcg ccccttcctc tgcagctcgc cccttcctct      420

gcagctccca cctcactccc ctcagcgttc tttttcccac ggtcttcccg ttgccgctaa      480

cctaactaac tctcagccat ggcctccaac gaagatttct ccatcacaca agacctggag      540

atcccggcag atattgtgga gctccacgac atcaatgtgg agccccttcc tatggaggac      600

attccgacgg aaagcgtcca gtacgaggat gtggatggca attggatcta cggtggccac      660

aaccatccgc cattgatggt gttgcagccg ctcttcacga acacgggcta tggcgaccac      720

gaccaggaaa tgcttatgtt gcagacacaa gaggaagtgg tgggctattg cgactcagac      780

aaccagctag gcaacgactt ggaggaccag ttggccctcc cggatagcat tgaagacgag      840

cacttccaga tgaccctggc ctctctgtcg gcctcggcgg catcaacatc aacatcaacc      900

cagagccgca gcaaaaagcc cagcaaaaag cccagcggca agagtgccac cagcactgag      960

gccaacccgg caggcagcag ctccagcctg ggcacgagga agtgggagca gaagcaaatg     1020

caggtcaaaa cgctggaggg tgagttttcc gtgactatgt ggtcccctaa cgataacaat     1080

gaccaagggg cagtgggtga aggccaggct gaaaacccac ctgattattc cgagtacttg     1140

aaagggaaga aacttcctcc tggggggtta ccaggcattg atctctcaga tcctaaacag     1200

ctggcagaat ttactaaagt gaagcccaaa aggtccaaag gagaacctcc caaaacagtc     1260

ccttgctctt atagcggctg cgaaaagatg ttccgggatt acgccgccat gagaaaacat     1320

ctccacatcc acgggcccag agtccacgta tgtgcagaat gtggcaaagc ttttcttgag     1380

agctcaaagc tgagacgaca ccagctggtc cacaccggcg agaagccctt tcagtgcaca     1440

ttcgaaggct gcgggaaacg cttttccctt gatttcaatt tgcgcacaca cttgcgcatc     1500

cacaccggcg ataagccctt cgtgtgcccc ttcgatgttt gcaacaggaa gttcgctcag     1560

tcaaccaacc tgaaaaccca catattaacg catgtgaaga ccaaaaacaa cccgtgaaaa     1620

ggagaagacc cctctcagac ttgggaatta tcttccagga ctgcggtagg gaataaatat     1680

gcctctcaaa gctttgtatg ttgtttctaa gagttttaaa aaaaaatgaa tcctgcacat     1740

ttaaggttcg tgttttgtta gagtagtaaa aatagaattt aaacgttttt aaaaaggtaa     1800
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accttgacat aagataatag tgctaagatg ccatagcttg ttctgtaact atttttgtaa     1860

agtttggtcc caacaggaga aaaattcgta gacttcacat caagagacgg ttcttacaaa     1920

ctgtttaaaa tgggactttt cacattctta gaaataggaa gttcatttat tgtttacaat     1980

gtttttaaaa aacttgttaa aaaattcaaa gtgttcatgt ttatactttt aggaatatgc     2040

ttaataagtc tatgtatggt ttttctggag gttgataact ttgggaaaga tttactttaa     2100

aagagtgaac aattatatgc atacgtgaag tattttcctg cttaaaaaag ttatataggt     2160

gttatttgtt ttaatcttgg ttgtagtctt ggatgttaac acatcttgca ttttagctgt     2220

attaggtcat gtagtattga tattaggtga tttaatagta ctagtttaaa cctattttag     2280

tcattttatt ttccccaaaa tactaccaga tgctgttgtt tagtgtaatt tctttgcctg     2340

ttcagttaaa gtagtgcttg cttgtagaat atattgtgta tatgttgact ttaacactta     2400

agaagtacat cctgtgtaat agaaaaagca aaataaaaca cctcttctaa agaaggaaaa     2460

aagtagtttg cctatatcag tacagaagtt agaactaaag aaaaggggga gggtgctact     2520

ggcatctggt gagtggaggg agatcaggaa tgccactaaa catcctacaa tgcacagaca     2580

gccccacgaa acacataatt atttggctaa aatgccaata gtgtcaggtg caggggctca     2640

ggcctgtaat gtcaacactt tgggaggccg aggtgggtgg atcgtttgag ctcaggaatt     2700

gaacatcagc ctgggcaaca tggcataact cggtctctac c                         2741

<210>  31

<211>  6137

<212>  DNA

<213>  Homo sapiens

<400>  31

gtcttttgtc cctcggcgga caccgtttgc cagccaaagc tatgtctgcg cgctcaccga       60

cttcataggg tgccgaattc ttttttcccc aggcttgcca tggctagtcg aggggctcgg      120

cagcgcctga agggcagcgg ggccagcagt ggggatacgg ccccggctgc ggacaagctg      180

cgggagctgc tgggcagccg agaggcgggc ggcgcggagc accggaccga gttatctggg      240

aacaaagcag gacaagtctg ggcacctgaa ggatctactg ctttcaagtg tctgctttca      300

gcaaggttat gtgctgctct cctgagcaac atctctgact gtgatgaaac attcaactac      360

tgggagccaa cacactacct catctatggg gaagggtttc agacttggga atattcccca      420

gcatatgcca ttcgctccta tgcttacctg ttgcttcatg cctggccagc tgcatttcat      480

gcaagaattc tacaaactaa taagattctt gtgttttact ttttgcgatg tcttctggct      540

tttgtgagct gtatttgtga actttacttt tacaaggctg tgtgcaagaa gtttgggttg      600
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cacgtgagtc gaatgatgct agccttcttg gttctcagca ctggcatgtt ttgctcatca      660

tcagcattcc ttcctagtag cttctgtatg tacactacgt tgatagccat gactggatgg      720

tatatggaca agacttccat tgctgtgctg ggagtagcag ctggggctat cttaggctgg      780

ccattcagtg cagctcttgg tttacccatt gcctttgatt tgctggtcat gaaacacagg      840

tggaagagtt tctttcattg gtcgctgatg gccctcatac tatttctggt gcctgtggtg      900

gtcattgaca gctactatta tgggaagttg gtgattgcac cactcaacat tgttttgtat      960

aatgtcttta ctcctcatgg acctgatctt tatggtacag aaccctggta tttctattta     1020

attaatggat ttctgaattt caatgtagcc tttgctttgg ctctcctagt cctaccactg     1080

acttctctta tggaatacct gctgcagaga tttcatgttc agaatttagg ccacccgtat     1140

tggcttacct tggctccaat gtatatttgg tttataattt tcttcatcca gcctcacaaa     1200

gaggagagat ttcttttccc tgtgtatcca cttatatgtc tctgtggcgc tgtggctctc     1260

tctgcacttc agaaatgtta ccactttgtg tttcaacgat atcgcctgga gcactatact     1320

gtgacatcga attggctggc attaggaact gtcttcctgt ttgggctctt gtcattttct     1380

cgctctgtgg cactgttcag aggatatcac gggccccttg atttgtatcc agaattttac     1440

cgaattgcta cagacccaac catccacact gtcccagaag gcagacctgt gaatgtctgt     1500

gtgggaaaag agtggtatcg atttcccagc agcttccttc ttcctgacaa ttggcagctt     1560

cagttcattc catcagagtt cagaggtcag ttaccaaaac cttttgcaga aggacctctg     1620

gccacccgga ttgttcctac tgacatgaat gaccagaatc tagaagagcc atccagatat     1680

attgatatca gtaaatgcca ttatttagtg gatttggaca ccatgagaga aacaccccgg     1740

gagccaaaat attcatccaa taaagaagaa tggatcagct tggcctatag accattcctt     1800

gatgcttcta gatcttcaaa gctgctgcgg gcattctatg tccccttcct gtcagatcag     1860

tatacagtgt acgtaaacta caccatcctc aaaccccgga aagcaaagca aatcaggaag     1920

aaaagtggag gttagcaaca cacctgtggc cccaaaggac aaccatcttg ttaactattg     1980

attccagtga cctgactccc tgcaagtcat cgcctgtaac atttgtaata aaggtcttct     2040

gacatgaata ctggaatctg ggtgctctgg gctagtcaaa gtctatttca aagtctaatc     2100

aaagtcacat ttgctccctg tgtgtgtctc tgttctgcat gtaaactttt tgcagctagg     2160

cagagaaagg ccctaaagca cagatagata tattgctcca catctcattg tttttcctct     2220

gttcaattat ttactagacc ggagaagagc agaaccaact tacaggaaga attgaaaatc     2280

ctggtactgg atggctgtga taagctgttc tccacactct ggcctggcat ctgagaacta     2340

gcaagcctct cttaggccat atgggcttct ccaccaaagc tgtttggcag ctcctagcag     2400

accttcttat tgaaatcctc atgctgaaaa tgaacacagc ctagttgcca acccacatgt     2460
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ccttttcacc tccagcaaga ctaagcttct ttaaagcact tcacaggact aggaccctgt     2520

cctggagcta tctcaggaaa aaggtgacca tttgaggaac tgtgacctaa ttttattata     2580

atgatgcctc taattttcat ttcctttaca accaactgta actataaggt tgtattgctt     2640

ttttgttcag ttttagcatg ctattttttg aattctagac tcctccatgt gaagatatca     2700

acagacaaaa ctacaactgt ataggacata tttggagaaa attctatcaa ttgatacatt     2760

tggatgacat cacattttta agtaatgtaa tctgaggcca ttgctgagga aattaagaat     2820

tttccttttt ttttaaccac ccccagtgaa aaggatcagt gtatatttat agcacctatt     2880

ttttagttct gtctgttgtg aggcacatcc tgcatggggc acttctagtc aaataggcaa     2940

tgataaggac ctaattaaaa tgtgataagt gtatactatt actttaaaag cctttacagt     3000

cagtacttca gtttacaagg cactttcaca gcatctcgtt tgatcctcac agtcacaaca     3060

tgtggtagac aaggcaggtg atttttatcc ccattttaca gataaggaaa caggctgcgg     3120

gtggggagtg aggggaggta aagatagtta gttgcctaag gtcacacagc cagtaagtaa     3180

tagagctggg actggaaccc aggtttcctt actctcatct attgctcctc catattcctc     3240

actcaaccat gaaaacatta cttgaaagga ctgatgaggt taaccagaga cctaactgat     3300

attgtaactt tctattttaa ggaagaattg tgtctgtatt tgagttcttt ggagcctcca     3360

gtctgcctgt gtgttagacc agcacagcag tgctgtgtga tgcagcctga cctgtggcag     3420

gaaagtagtg cttctgtttg gaagtcatgt tcttttgcag ccacacagga tccaaatatc     3480

agtactattc ctgtagtcaa tctggggtca cattataggt gccttatttc cctaagggta     3540

actgatctga atatctgcaa ataggatgaa tctatttttc agaagttcca tctttcattt     3600

ttcttttttt ttttgagaca gagtctcatt ctgtcgccca tgctggagtg cagtggcgcg     3660

atctcggctc gctgcaacct ctgcctccca ggttgaagca attctcatgc ctcagccacc     3720

cgagtagctg ggattacagg catgcgccat catgcccagc taatttatgt atttttagta     3780

gagttggagt ttcaccatgt tggccaggct ggtcttggac tcctgacctc aggtcatcca     3840

cccgcctcag cctcccaaag tgctggtatt acaggcgtga gccaccgcac ccagccccat     3900

ctttcatttt caaagagaag ggcattctaa taggaactgg tgccaagaga gaagaaaaga     3960

agtgataaca gaagaaatgg ctagttacaa tattaaaaag ctcctctttg agatctcctc     4020

tgcaggaata tcagagacgg agttgaagcg ctggagaggt aataggtcta gacagtacag     4080

aacaataact ggggagtgtg tgaggataga ctgggctccc ccttgcttga aagatctctg     4140

gcatttaatt ctcaattctt gattactatt ttccagtgta aaactagcac atatgatctg     4200
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actacaggac agagaatttt aagtgaaaca tttgccttac ttgcagtaat aatgtgctgt     4260

tcttcacagt agctaaggcc ctctatgttt cccagaggta aataagaatc caggaatgga     4320

ggtccatctg tgatgaatgg cttttttcta atcaaagtag tataatgctg ttttatctgt     4380

tttgtcatct tgtttttttt tttttttaaa aaaacaaaac cttaattata atatagcgca     4440

aagaaaggcc aggactgatg cagggattcc ttggaaatat cagttcctat cacttttaaa     4500

acctgatttt ggatctctct gttctatgta tgtctttagt gagagcacaa tacatggcag     4560

aacgctgtgc caaatgttat aggtaaggaa tatagaaatg aatgtttttt gttgtgaagg     4620

tgttttcatg tgatatttta taaacacatt ttaaaaaatc tccatcactt tttagtatag     4680

gaaggatagc tttgcctggg aaaaacagtt tcaacacacc tgctcagagt agcagttctc     4740

cctcaaaaaa gcagtgttca gcctgcactg actgttctgc ttgccaaaag gaggaagcat     4800

gcaagatact tatttctcca tagattgtgg agtatagagg gatgtgggac tacagattat     4860

tatttttttt ccccgagaca gagtcttgct ctgtcgccca ggttggaaca caatggcacg     4920

acctcagctc actgcaacct ctgtctcccg ggttcaagca attctcctgc ttcagcctcc     4980

tgagtagctg ggattacagg cacacaccac caccgcactc agctaatttt tgtattttta     5040

gtagaggtgg ggttttacca tgttggccag gctggtctta aactcctgac cttgtaatca     5100

tcccgcctcg gcctcctaaa gtgctaggat tacaggcatg agccaccgca cccggcccag     5160

ataattttta atagcctttg atcatggggt gagtgaggga gtaggtatac ttggcaaatg     5220

catggttctc tgatttctag ctctaaagca gccttatctg aatccccaaa tcttgtgatg     5280

ctgagtacca ttactgaacc agtctgcacg gtaggcatct gctaccaaaa tttacctcct     5340

acctggtagg tgtcatctga taagaaagaa gacaggttat tttaattttt tgagataatc     5400

acagaaaatt gcagcccata ctctttatta ccgaattcaa gtttggaaat agaccctttg     5460

ttttaaatca tgatgggtct ttatcccaat catttatctg ggtcattttt ccaactttgg     5520

agttctagga aagaaccttg aaaacctgat atgattctgc agcatgaggt ctacggtgac     5580

catttgggca aagctccagt ggcaatcatt tattgtgttt tgcatttcct gggatttatt     5640

gaaataagaa ttcactgtga ttatgtagtc ttctggctag tatcaggcag ctctgctttt     5700

aatttggtta attttatttt ctctgaagag ggagaagagg tacaatttaa tcttggcctc     5760

cacaagcata ttaaagctca cgtgttaatc agtgcattct tatgctccta cattaaatgc     5820

cttgggtaaa tggataaatg gacatgtgcc cagctttaat tttttttgca acagaaagat     5880

cagacttccg tatggcatcg ttggatttca gaggctttct ggtgtatctg taaatctgaa     5940

tgttgccttc tgccagtctg tataaccagg tgattcatgc tgcaaatgaa atcaggaagc     6000

agtaaagtgt taaagcaaga gtattgtcca attcacttgt cttcctgatc cttgtacttt     6060
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atttcacgtg tcggtgttta cattacatac ttatatttcc tgtgaaagaa agagttaaat     6120

aaattgtagc agtttga                                                    6137

<210>  32

<211>  3531

<212>  DNA

<213>  Homo sapiens

<400>  32

agcggagcgc caggcagcgc ggagcggagg ccaggcccac agccgctccg cctcccggcc       60

cgcagatccc cgacggccgc accgcgggct cctctggccc gcaagaacac gtgcatggcg      120

tcctggggaa ggcgctgagt gcggagtcgc ggcgccgcac gcggcaccat ggccctggag      180

caggcgctgc aggcggcgcg gcagggcgag ctggacgtgc tgaggtcgct gcacgccgca      240

ggcctcctgg ggccctcgct gcgcgacccg ctggacgcgc tgcccgtgca ccacgcggcc      300

cgcgctggga agctgcactg tctgcgcttc ctggtggagg aagccgccct ccccgccgcg      360

gcccgcgccc gcaacggcgc cacaccggcc cacgacgcct ccgccaccgg ccacctcgcc      420

tgcctgcagt ggctgctgtc gcagggcggc tgcagagtgc aggacaaaga caattctggt      480

gccacagtct tgcatctggc tgcccgcttc ggccaccccg aggtggtgaa ctggctcttg      540

catcatggcg gtggggaccc caccgcggcc acagacatgg gcgccctgcc tatccactac      600

gctgccgcca aaggagactt cccctccctg aggcttctcg tcgagcacta ccctgaggga      660

gtgaatgccc aaaccaagaa cggtgccacg cccctgtacc tggcgtgcca ggagggccac      720

ctggaggtga cccagtacct ggtgcaggaa tgcggcgcag acccgcacgc gcgcgcccac      780

gacggcatga ccccgctgca cgccgcggcg cagatgggcc acagcccagt catcgtgtgg      840

ttggtgagct gcaccgacgt gagcctgtcc gagcaggaca aagacggcgc caccgccatg      900

cacttcgcgg cgagccgcgg ccacaccaag gtgctcagct ggctgctgct gcacggcggg      960

gagatctcgg ctgacctgtg gggcgggacc ccgctgcacg acgccgccga gaacggggag     1020

ctagagtgct gccagatcct ggtagtgaac ggcgcggagc tggacgtccg cgaccgcgac     1080

gggtacacgg ccgccgacct gtcggacttc aacggccaca gccactgcac ccgctacctg     1140

cgcacggtgg agaacctgag cgtggagcac cgcgtgcttt cccgggatcc atccgcagag     1200

ctggaggcta agcagccgga ttcaggcatg tcctcaccca ataccacggt gtcggtccag     1260

ccgctgaact ttgacctcag ctcgcctacc agcaccctct ccaactacga ctcctgctcc     1320

tccagccact ccagcatcaa gggccagcac cctccatgtg ggctttccag cgctagagct     1380

gcagacatac agagctacat ggacatgctg aacccggagc tgggcctgcc tcggggcacg     1440
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attgggaagc ccacaccccc accaccccca cccagcttcc ccccgccacc cccgccccca     1500

ggcacccaac tgcccccacc cccacctggc tacccagctc ccaagcctcc tgtaggacca     1560

caggcagctg acatctacat gcagaccaag aacaaactcc gccacgtgga gacagaggcc     1620

ctcaagaagg agctgagctc ctgtgacggc cacgacgggc tgcggaggca ggactccagc     1680

cgcaagcccc gcgccttcag caagcagccc agcacggggg actactaccg gcagctgggc     1740

cgctgccccg gcgagacgct ggccgcacgc ccgggcatgg cgcacagcga ggaggtgcgt     1800

gcccgccagc ccgcgcgcgc cggctgcccg cgcctcggcc ctgccgcccg cggctcactc     1860

gaaggcccct ccgctccccc gcaggcggcg ctgcttcctg ggaaccatgt tcctaacggc     1920

tgcgccgcgg accccaaggc gtccagggag ctgccaccgc cgcccccacc gccgccgccg     1980

cccctgccgg aggccgcgag ttcgccaccg ccggccccgc ctctgcccct cgagagcgct     2040

ggccctggct gcgggcagcg ccgctcctcc tcgtccaccg gcagcaccaa gtctttcaac     2100

atgatgtccc cgacgggcga caactcggag ctactggctg agattaaggc aggcaagagc     2160

ctgaagccga cgccccagag caaggggctg accacagtgt tctcaggcat cgggcagccg     2220

gccttccagc ccgattcgcc gctgccttct gtgtcacctg cactgtcacc agtccggagc     2280

cccacaccgc cagctgcggg gtttcagccg ctgctcaatg gaagcttggt tcccgtgccg     2340

cccactactc ctgcgccggg agtgcagctg gacgtggagg ctctcatccc cacgcacgat     2400

gagcagggcc ggcccatccc cgagtggaag cgccaggtga tggtgcgcaa gatgcagctg     2460

aagatgcagg aggaggagga gcagaggcgg aaggaggagg aggaggaggc ccggctggcc     2520

agcatgcccg cctggaggcg ggacctcctg cggaagaagc tggaagaaga gagggagcag     2580

aagcggaaag aggaggagcg acagaagcag gaggagctgc ggcgggagaa ggaacagtca     2640

gagaagctgc ggacgctggg ctacgatgag agcaagctgg cgccctggca gcgacaggtc     2700

atcctgaaga agggggacat cgctaagtac tagaggccgc agactcctgt ccgcagcctc     2760

gcagctccgt ggggccctcc gccccagccc cagccagcca ggccctggtg gaaaggctgg     2820

gagccgcaca gccctcccct cctgcgctgg aaaccctccc tgacccccac cctggccccc     2880

cgtatcccca gcccttggca acactggagt gcacacgccg ccacggttgc ccagaaaaag     2940

tgcccaagct gctgacgcaa acaacaacaa atgctgctta tttgcatgcc gacttacata     3000

tatttgcatg ttcgttgact atcaaagagt gcagagctct ccccagcccc gtgggtggtg     3060

actttgtttt cctgcggggc tcagccccct ccaggatgca gccccctccc ccgcaccccg     3120

gaaccggcgt cgctggcgca tcctgggtgg aggcaggccc cgagctcggg gaaggggttt     3180

tcccttcctc tctgacccag atctgcgcgc ggcctagccc gggcctcatt tcttatcccc     3240

gccaagggtt tcctctcagt catttgttta ccagaaacat gaaaactgcc tgtctggccg     3300
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ggccgcactt gtggcccccg ggaccccacc tctggcccca cctccctcaa gtctgcgccc     3360

cgtccccagc cagacccact cgctgccggg accctttcac tgccccggtg gagtgaatag     3420

aggatgaggg gccctgaccc tgtgtctcca actgctgcac cccatcccga ccctgtctcc     3480

gccacctcgc agccccatta aagcgctctc atctgggctc cggttcactc a              3531

<210>  33

<211>  2272

<212>  DNA

<213>  Homo sapiens

<400>  33

ttgggcggtg gaccgcccct cggccccggg gtaggctgac acgggagggt cctcagctaa       60

agccaaaagc agatcaaagt ggtgggactc gcgtcgcggc cgcggagacg tgaagctctc      120

gaggctcctc ccgctgcggg tcggcgctcg ccctcgctct cctcgccctc cgccccggcc      180

ccggccccgc gcccgccatg gagaagactg agctgatcca gaaggccaag ctggccgagc      240

aggccgagcg ctacgacgac atggccacct gcatgaaggc agtgaccgag cagggcgccg      300

agctgtccaa cgaggagcgc aacctgctct ccgtggccta caagaacgtg gtcgggggcc      360

gcaggtccgc ctggagggtc atctctagca tcgagcagaa gaccgacacc tccgacaaga      420

agttgcagct gattaaggac tatcgggaga aagtggagtc cgagctgaga tccatctgca      480

ccacggtgct ggaattgttg gataaatatt taatagccaa tgcaactaat ccagagagta      540

aggtcttcta tctgaaaatg aagggtgatt acttccggta ccttgctgaa gttgcgtgtg      600

gtgatgatcg aaaacaaacg atagataatt cccaaggagc ttaccaagag gcatttgata      660

taagcaagaa agagatgcaa cccacacacc caatccgcct ggggcttgct cttaactttt      720

ctgtatttta ctatgagatt cttaataacc cagagcttgc ctgcacgctg gctaaaacgg      780

cttttgatga ggccattgct gaacttgata cactgaatga agactcatac aaagacagca      840

ccctcatcat gcagttgctt agagacaacc taacactttg gacatcagac agtgcaggag      900

aagaatgtga tgcggcagaa ggggctgaaa actaaatcca tacagggtgt catccttctt      960

tccttcaaga aaccttttta cacatctcca ttccttattc cacttggatt tcctatagca     1020

aagaaaccca ttcatgtgta tggaatcaac tgtttatagt cttttcacac tgcagctttg     1080

ggaaaacttc attccttgat ttgtgtttgt cttggccttc ctggtgtgca gtactgctgt     1140

agaaaagtat taatagcttc atttcatata aacataagta actcccaaac acttatgtag     1200

aggactaaaa atgtatctgg tatttaagta atctgaacca gttctgcaag tgactgtgtt     1260

ttgtattact gtgaaaataa gaaaatgtag ttaattacaa tttaaagagt attccacata     1320
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acttcttaat ttctacattc cctcccttac tcttcggggg tttcctttca gtaagcaact     1380

tttccatgct cttaatgtat tcctttttag taggaatccg gaagtattag attgaatgga     1440

aaagcacttg ccatctctgt ctaggggtca caaattgaaa tggctcctgt atcacatacg     1500

gaggtcttgt gtatctgtgg caacagggag tttccttatt cactctttat ttgctgctgt     1560

ttaagttgcc aacctcccct cccaataaaa attcacttac acctcctgcc tttgtagttc     1620

tggtattcac tttactatgt gatagaagta gcatgttgct gccagaatac aagcattgct     1680

tttggcaaat taaagtgcat gtcatttctt aatacactag aaaggggaaa taaattaaag     1740

tacacaagtc caagtctaaa actttagtac ttttccatgc agatttgtgc acatgtgaga     1800

gggtgtccag tttgtctagt gattgttatt tagagagttg gaccactatt gtgtgttgct     1860

aatcattgac tgtagtccca aaaaagcctt gtgaaaatgt tatgccctat gtaacagcag     1920

agtaacataa aataaaagta cattttataa accatttact atggctttgt aacaattgca     1980

tacccatatt ttaagggaca ggtgaattta ctactttcta aagtttattg atacttccct     2040

tttatgtaaa atgtagtagt gatacctata tttccacatt gtgcattgtg acacacttgt     2100

ctagggatgc ctggaagtgt ataaaattgg actgcatttc ttagagtgtt ttactataga     2160

tcagtctcat gggccatctc ttcctcagat gtaaatgata tctggttaag tgttatatgg     2220

aataaagtgg acattttaaa actagcaaag ttaaaaaaaa aaaaaaaaaa aa             2272

<210>  34

<211>  4510

<212>  DNA

<213>  Homo sapiens

<400>  34

gcagaggggg cggagagcgc ccccgggggc ggggcacgca agtgacggcg gcgcgggtgg       60

tggagcgctg ggcggccagg ctccctggct ggccggtttg ggcgtctggg ccgtgaaggt      120

gggacctcct gttccgggcc gcaagtttcc ctctccagcc gcccgccgtt cgtagcatgt      180

cccccagaac tcggggagcg caggcaggac aggcttagag aagacgcggt ccccagcgct      240

tgggccacgg acgtcccacc ccgctcctct gtcgctggag aaccgccggg ccgagccact      300

gggagaagca ggccagagcc ttccagggcc tccggcccgt ggacccgagg aggatgagct      360

ggctttttcc cctgaccaag agcgcctcct cctccgcggc tgggtccccc ggtggcctca      420

ccagcctcca gcagcagaag cagcgcctga tcgagtccct ccggaactca cactccagat      480

tgcttcctcc acagtttcct caggaaaaac cagtgatcag tgtttatcca ccaatacgac      540

atcacttaat ggataaacaa ggagtgtatg ttacctctcc attagtaaac aattttacaa      600

등록특허 10-2763004

- 220 -



tgcactcaga tcttggaaaa attattcaga gtctgttgga tgagttttgg aagaatcctc      660

cagttttagc tcctacttca acagcatttc cttatctata cagtaaccca agtgggatgt      720

ctccttatgc ttctcagggt tttccatttc ttcctccata tcctccacaa gaagcaaaca      780

ggagtatcac ttctttatct gttgctgaca ctgtttcttc ttcaacaaca agtcatacca      840

cagccaagcc tgccgctcct tcatttggtg tcctttcaaa tctgccatta cccattccca      900

cagtggatgc ttcaataccg acaagccaaa atggttttgg gtacaagatg ccagatgtcc      960

ctgatgcatt tccagaactc tcagaactaa gtgtgtcaca actcacagat atgaatgaac     1020

aagaggaggt attactagaa cagtttctga ctttgcctca actaaaacaa attattaccg     1080

acaaagatga cttagtaaaa agtattgagg aactagcaag aaaaaatctc cttttggagc     1140

ccagcttgga agccaaaaga caaactgttt tagataagta tgaattactt acacagatga     1200

agtccacttt cgaaaagaag atgcaaaggc agcatgaact tagtgagagc tgtagtgcaa     1260

gtgcccttca ggcaagattg aaagtagctg cacatgaagc tgaggaagaa tctgataata     1320

ttgcagaaga cttcttggag ggaaagatgg aaatagatga ttttctcagt agcttcatgg     1380

aaaagagaac aatttgccac tgtagaagag ccaaggaaga gaaacttcag caggcgatag     1440

caatgcacag ccaatttcat gctccactat agattttcct ggaaacatga actgccaaga     1500

gaggaatggg acacaaaacc aaacactgtt ttatatttat ggtttgcaaa ctggcatttc     1560

atcagtggct aaattcacag atatcctata tagattgtat acagaactga gactgatttt     1620

gtaccgatta gaatgattgc tatgatcttt gagaaatttt tctgcactat ttgcactgaa     1680

atgtttattt attgttgata aattgtatca tatttaagtt ccactgctgt tcctcttacc     1740

ttgattaaat gcctatgcat gtacttttag ctagttttta atattttata aaacttcatt     1800

taaatttgta tttttaactt gaagttccat ttctttatca aggatggtat ttagattttt     1860

ttcctcttaa ccttttttca aaaactattt tcaactgtga ggaaaccctt atttttcttt     1920

ctttgtggat aaaactttca aaagcaattt aagatattca tagtgttagg aaacaccaaa     1980

cctgcctatg tgccatctca caaaagaaac ttttaatacc tacaataaat caaaagaata     2040

aaccagctgt tcttatatat tgtttcattt ttaaaactaa agatgcattt aagaagcaat     2100

acaagtaaat attttaccta ataggaaaaa aaaaagttgc ctttcattta aaccattcca     2160

acagaaattc ttatgctaat ttaaaacata tatatatctg gtaggtttgt ggttggatag     2220

gttttctaaa ttcctaatgt taaaaacaat ctttatgtta atatacacta aatctataca     2280

caaaaaaagt cagtgaactt ttctgacctt tactgtgagt taccttttcc taagaggaaa     2340

gctatagtaa taagtaaaat ttaattttta ggcaatcctg atttttaatg aatttaattg     2400

agtgttcttg tatactacat tgagcagttt gcttctatac cgtgtcacaa aattcatgta     2460
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tttcttgaga agccctaaaa gctcataaag gaaaatgccg tgaactatgt agctcaggct     2520

tggtaaggtg ccatctaaat tacaaaacaa actaatgcat aattttgctt aaatttcatc     2580

ccagtatgat tgtcttccca acaccagcat atagtataga ttgtctgtct tttttatatt     2640

ttttagttct tcctgtacat gtttttggca ataaagttat aggaagaaca aaattatttt     2700

gttagaatta aaacatgctt aatatttagt ctgtttgtgg agggcaggta ttcacgtgga     2760

ctgagataca atgttggata cagaaaataa ctttcattgt cttcctgaca ctgtgctaag     2820

gacatgctgt taaagcttca aagtgaccag atgaggaagg aataattaat tattactcct     2880

gatttgtaga taactgaggt aagagtgttt caaatttatg atagtctttt gggtattcag     2940

aaacctttcc ttatactgca ctggccacca gagcttaatt ttcccagcag ttacagcaat     3000

gggagataga acagtctcaa tcttttgcca accatcaggt tcctagaaac caggtaggtg     3060

tatcccataa caagggagga gcataccaca gcccctcatt tgattaattc atttgatcta     3120

tctatgttat taagtaccta ctaggaataa ggcattgtgg aaatactata caaagataaa     3180

cattgtttag atgcttatct actttccttt tcaccagaaa aacagaaaaa aaagaaacat     3240

tttcttacag agtaaaaatg ttctacataa tcacatgagt agttcatctc agtgtttttt     3300

attctttaaa gttgaactat cccagtttca ttctatacca ttcattggat aaccttgtta     3360

caacccagtc atgaaacaga gcagtgtgat cagttatctg catttaacaa atagacaaat     3420

cagtttacat aaaggttatg tatgtcaccc acgatgaaaa gaatctgcat ttgaatatgc     3480

ccgtatgaat gtgggttctg tttttgcaac agagattaag tgaccatttt ttctaatttt     3540

atggctatat attttcttca taaaaattgg tcacatcgga gaagcagtgc cacaggaaaa     3600

atgaaatgca tgtgaaagtt tgtattctga ttttacaaga tgagatagaa atcagaatta     3660

aagaggaata cttaggagtt actaggctaa tcagtgtacg aatttgtcat aggtagagat     3720

ttaaaggtta atatcttaaa atagaagaaa attctaaatc aatcaatcag tgagatataa     3780

actaaacaga cccacttcaa agttgaaaga aatttctagg cataaattga gactaggaaa     3840

tttatatcag aatagagggt gcttgacaca tatatatgct taaattgaag gacagctcag     3900

attcattttt aggagaagaa agtaaactaa tgtgctctta aagaataaaa atttattcta     3960

tggtttctgt ctctgatcat caccttccat tctataaaaa gctcagttac tgatttgctg     4020

ggtcatggtc aaaattctta cctatttatt tcatatcaac tttaaaaaat aaattacttg     4080

cattctatat attactaatt gggaagtaat atgcctcaaa tcagttttat actggattat     4140

tccctatgct ttaaaccact gctctcaata aaacacttcc tgattaatgt ttgattatta     4200
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gatattttag tcttgttggg gatattttag tcttgttggg ttagccatgc tctgaagaat     4260

ctgtgaaagt acagtaaagt tttaataagc aataaatgta accttttata taaatctcag     4320

tgctaggtta acttctaata agcagacgaa catgttacat aaattataat gtctgtcttg     4380

taaaaaagtt gaggggacta aaagtttatg actctgatat ggaagttgtc atattaaaaa     4440

actacatttt aaaacatcaa atatttatac tatttgcttt tcaaataaaa gcatagtgct     4500

gtttggcata                                                            4510

<210>  35

<211>  11062

<212>  DNA

<213>  Homo sapiens

<400>  35

gcagatcggg agcggtgccg agaaaaattt ccttactaga tgacatttca tcgcaatgtc       60

cgatcgtttg gggcaaatta ccaagggcaa ggatgggaaa agcaagtact cgactctcag      120

cctgtttgat aagtataaag gaaaatcagt agacgcgatt agatcctcag ttattcctag      180

acatggctta cagagtcttg ggaaagttgc tgcagcccgg cgcatgccac cgcctgcaaa      240

cctgccaagc ttgaagtctg aaaacaaagg aaacgacccc aacatcgtga tagtacccaa      300

ggacgggacg ggatgggcaa acaagcagga tcagcaagac ccaaagagtt ccagtgcgac      360

ggcctctcag ccgccggagt cgctgccgca gccgggtttg cagaaatctg tctccaattt      420

gcagaaaccg acacagtcaa tcagtcagga gaatacaaat tcagtgccag gtggaccaaa      480

gtcatgggca cagctgaatg gaaagccagt aggacacgaa ggtggtttaa ggggctcaag      540

ccgactgtta tccttctctc ccgaggaatt tccgacgctg aaagcagctg gagggcagga      600

caaggctggc aaagaaaagg gcgtcttaga tctgtcgtat gggccaggac caagcctccg      660

ccctcagaat gtgacaagct ggagggaggg cggtgggcga cacataattt ctgccacgtc      720

tctgagcacc tccccaactg agctgggcag caggaactcg agtacgggag atggagcccc      780

ctcctcggca tgtaccagcg attctaagga cccctctctc cgcccggctc agcctgtccg      840

aaaaggggct tcacagttca tgggaaatgt ataccaccca cctacatacc atgacatgct      900

tcctgctttt atgtgttcgc cgaagtcatc agaaaaccag ggtacagtgg aacgaggctc      960

ttttcccctt cctcagctcc gccttgaacc tcgagttcct tttagacagt tccagatgaa     1020

tgaccaagac ggaaaagaaa acaggctggg attgtctcgc ccactccgcc cactaaggca     1080

gctggtggag cgggcaccac ggcccaccat tatcaatgcg gaaaacctga agggccttga     1140

cgatctggac gccgatgccg atgatggctg ggcaggcctc catgaagaag tggactattc     1200
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tgagaaactg aagttcagtg atgatgaaga ggaggaagaa gttgtgaagg acggcaggcc     1260

aaagtggaac agttgggacc ctaggaggca gcggcagttg tcaatgagct ctgcagacag     1320

tgcggacgct aagcggactc gagaggaagg gaaggactgg gctgaagcag tgggtgcgtc     1380

ccgtgtggtc cgaaaggcgc cagaccctca gccaccgccc aggaagcttc atggctgggc     1440

accaggccct gactaccaga agtcatcaat gggcagcatg ttccggcaac agtccatcga     1500

ggacaaggag gacaagcccc caccaaggca gaagttcatt cagtcagaga tgtccgaggc     1560

ggtggagcga gcccgaaagc gccgggaaga agaggagcgc cgagcccggg aggagaggct     1620

ggccgcctgt gctgccaaac tcaagcagct ggaccagaag tgtaagcagg cacgaaaggc     1680

aggtgaggcc cggaagcagg cagagaagga agtgccctgg tctccaagtg ctgagaaggc     1740

atctccccag gaaaacggcc ctgctgtcca caaaggctcc ccagaattcc ctgcccaaga     1800

gacccccacc acattcccag aagaggcacc cacagtgtcc ccagcagtgg cacagagcaa     1860

cagcagtgag gaagaggcca gagaggctgg gtcccctgca caggagttca agtatcagaa     1920

gtcccttcct ccccgattcc agcgccagca gcagcaacaa cagcaggagc agctgtacaa     1980

gatgcagcac tggcagccgg tgtacccccc gccgtcccac ccccagcgca ccttttaccc     2040

acaccacccc cagatgttgg gcttcgatcc caggtggatg atgatgcctt cctacatgga     2100

cccacgtatc acgcccactc ggaccccggt ggacttctac ccctccgccc tgcatccctc     2160

aggactgatg aagcccatga tgccccagga gtccctcaat gggacaggct gtcgctctga     2220

ggatcagaac tgtgtgcccc cactccaaga aagaaaagtg acccccatcg actcaccccc     2280

tgtgtggagc ccagagggct acatggcact gcagagcaag ggctacccgc tcccgcaccc     2340

gaagtcgagt gacaccttgg ctatggacat gcgtgtcagg aatgaaagct ctttctctgc     2400

ctcactcgga agggcagggg gcgtaagtgc tcagcgcgat ctctttgagg agagagggga     2460

ggagtacttg agtgcttttg acaagaaggc ccaagcagac tttgacagct gtatctcttc     2520

tcaaagaata ggccaggagc ttttgtttcc accccaagaa aatgttcagg atgcaggtgc     2580

tcctgggggt cacacccaaa acctcaggtg ttccccattg gagcctgact ttgtcccaga     2640

tgagaaaaag ccagagtgtg gcagttggga tgttagccac cagccagaga ccgctgacac     2700

agcccatggt gttgagcggg agacaccccg ggaggggacg gcctttaaca tctcctcctg     2760

ggacaagaac gggagcccca acaaacagcc atcctcggag cctgaatgga ctcccgagcc     2820

ccggagctcc agcagccagc acccggagca gacgggcagg acccggaggt cgggacccat     2880

caagaaacca gtcctgaaag ccctcaaggt ggaagacaag gagaaggagc ttgagaagat     2940
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taagcaggag ctaggggagg agagtacccg gctggccaag gagaaggagc agagccccac     3000

ggcagaaaag gatgaggacg aagagaacga tgcctctctg gccaactcct ccaccaccac     3060

tttggaggac aaaggccctg gccatgccac ttttggccgc gaggccacca aatttgaaga     3120

ggaggagaaa cctgacaagg cctgggaagc cagaccccca cgagagtcca gcgatgttcc     3180

ccccatgaag agaaataact ggatctttat tgatgaggag caagcctttg gggtcagagg     3240

acaggcccgg ggccggggcc gtggtttcag agagttcact tttcgtggtc ggcctgctgg     3300

cggaaatggg agcggcctct gtggtggggg ggtcctgggg gcccgcagca tctactgcag     3360

cagtcagcgc agcggccgtg gccggggcct gcgagagttt gcgcggccag aggactgccc     3420

cagagccaag ccccgacgga gagttgccag tgagacccat agcgagggct cagagtatga     3480

agaacttccc aagcgccgcc ggcagagggg ctccgagaac gggaatgaag gctcgctcct     3540

ggagagggag gagagcacct tgaagaaggg cgactgcaga gattcttggc ggtccaacaa     3600

ggggtgctct gaggaccaca gcggtctaga tgccaagagc cgaggccctc gggcctttgg     3660

gcgagccctc cctccccggc tgagcaattg cgggtatgga cggagaacct tcgtctccaa     3720

agagtcaccc cactggcaga gcaaaagtcc aggcagctct tggcaggaat atggcccttc     3780

cgacacatgc ggatcccggc gacctacaga cagagactat gtcccagatt cctacagaca     3840

ccctgacgca tttggtggcc ggggctttga ggacagccgc gcggaggaca agagatcctt     3900

cttccaagat gaacacgtgg cagattctga aaatgcagag aaccggccct tcaggagaag     3960

gcgcccccca cgccaagata agccccctcg attccggcgc ctccggcaag agcgggagtc     4020

cctgggcctg tggggacccg aggaggagcc ccacctgctg gcaggtcagt ggccaggcag     4080

gcccaaactg tgttctgggg acaagagtgg cactgtgggc cgcaggtccc ctgagctctc     4140

ctaccagaac tcctccgatc acgccaatga ggagtgggag acggcctccg aaagcagcga     4200

cttcagcgag cggcgggagc ggcgggaagg ccctgggtcc gagcccgact cccaggtgga     4260

tggtggcctg tcgggggcta gtttgggtga gaagaaggag ctggccaaga ggagcttctc     4320

cagtcagaga cccgtggttg acagacagag ccgaaagctg gagccgggag ggtttgggga     4380

gaagcccgtt aggccaggtg gtggtgacac ctcccctcgc tatgagagcc aacagaatgg     4440

gacgcctttg aaagtgaaaa gatccccaga cgaggccttg cctggaggtc ttagtggctg     4500

cagcagtggg agtggccact ccccctatgc cctggagcgg gcagcccatg ccagtgctga     4560

ccttcccgaa gcctccagta aaaaggcaga gaaggaggcc aagttggctg ctccgagggc     4620

aggtgaacag ggagaggcca tgaaacagtt tgacctgaac tatggaagtg ccatcattga     4680

aaattgcggg tccagccccg gggaggagag tgaggtgggt tctatggtgg gcgaaggctt     4740

catcgaagtc ctgaccaaga agcagcgccg cctgctggag gaagagagaa gaaagaagga     4800
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gcaggccgtg caggtgcctg tcaaaggtcg aggcctttcc tcccgtattc ctcctcgatt     4860

tgcaaaaaag cagaacaact tatgtctgga gcaaggtgac gtgaccgtgc ctggcagcag     4920

cctgggcact gagatctggg agagcagcag ccaggctctc cctgtgcagg ccccagccaa     4980

cgactcctgg aggaaagctg tcactgcctt cagcagcacc gagactggct ctgcggagca     5040

gggttttaag agcagccagg gagatagtgg cgttgacttg agtgccgagt ctcgggagtc     5100

gtctgcgacc tcctcgcagc gcagctcccc atatgggact ctgaagccag aggagatgag     5160

cgggcccggc ctggcggaac ccaaggccga cagccacaag gagcaggctc caaagccatc     5220

tgagcagaag gattcagaac aaggctctgg acagagcaag gagcacagac caggacccat     5280

cggcaacgag cgttctctga aaaacagaaa gggctcggag ggggccgagc ggctgcaagg     5340

ggctgtcgtc ccgcctgtta acggggtgga gattcacgtg gactccgtgc tgcctgtgcc     5400

acccattgaa tttggagtca gtccaaaaga ctccgatttc agcttgccac ctggttctgc     5460

ctctggtcct actgggagtc cagttgttaa acttcaggat gccttggcca gtaatgcagg     5520

gttaacacag agtatcccca tcctgcggcg ggaccatcac atccagaggg ccatcggtct     5580

ctccccaatg tccttcccca ccgccgacct tactctgaag atggagtctg cgcgcaaggc     5640

ttgggaaaac tcccccagtt tgccggagca gagctctcca ggcggcgctg gctcaggcat     5700

ccagcctcca tcctctgtgg gtgcctccag cggggtcaac tacagctcct tcggtggagt     5760

gtccatgcca cccatgcctg tggcctctgt agcaccttct gcttctatgc caggcagcca     5820

cctcccgccc ctgtacctgg atggccatgt gtttgcaagt cagccccggc tggttcctca     5880

aacgatacct cagcagcaga gttaccaaca ggccgccgct gcccagcaga tcccgatctc     5940

ccttcacaca tctctgcagg cacaagctca gcttggactg aggggtgggc ttcctgtgtc     6000

ccagtcccag gagatcttca gctccttgca gcccttcaga tctcaggtgt acatgcaccc     6060

cagcctgtca ccgcccagca ccatgatcct ctctgggggc acagccttga agcctccata     6120

ctcggcgttc ccaggcatgc agcccttgga gatggtgaag ccgcagtctg gctcacccta     6180

ccagcccatg agcgggaacc aagccctggt ctacgagggc cagctcagcc aggctgctgg     6240

cctgggtgcc tcccagatgt tggactccca gctcccacag ctgaccatgc cactgcctcg     6300

gtacggctcc gggcagcagc cactgatcct gccccagtct attcagctgc cacctgggca     6360

gagcctctcc gttggggccc cccgaaggat tcctccgccc gggtcccagc cgccagtcct     6420

gaacaccagc agagagccct ctcagatgga gatgaaaggc ttccactttg ccgacagtaa     6480

acagaatgtc ccttcaggag gccccgtgcc atcgccacag acctacaggc ctagctctgc     6540

tagccccagt gggaagccct ctggatcagc agttaacatg ggctctgtgc agggacacta     6600

cgtgcaacag gcaaaacaac gagtggatga gaaacccagc ctgggagccg tgaagctgca     6660
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ggaggccccc tcggctgcct cccagatgaa gcgaaccgga gcgatcaagc ctcgggctgt     6720

caaagtggag gagagtaagg cctgacagtg cctggctgcc acctcgcctc tccctactga     6780

ggacggtgcc gccatgcggc ctcgacacag ccgacactcg ggagcctcac cagatccacc     6840

gtccaaatgc gtggcccaga ctgagagacc tccctcctct ccactcccga aagctccgtt     6900

gtcaaccagc ttgcacccgt ggatatatgg cattgacccg cttgctttga tacgaaacaa     6960

aaaagcagac gactccttca tcccatctgc tcctaccgtg actgtggagt gacgcctcct     7020

gtgcagtgca gatttgccct ccctgcctcc tccctgtcct gccgcgcagc cagggcgcct     7080

tctcagcagt gcttccggcc cagccgccca tccctaggca cagtgatttg gcagcagggt     7140

cattttactt tgaggctttt tgttttaaaa tgtagccaag gtttttacaa aggggaaagg     7200

aaaagaaaac aaaaacgcaa gctccatgtg tatagctgaa cttttatatg tttcttgcca     7260

gcccctccgc tcccttccat ctctagcctc tgtcctgttt agtttgatac gtcactgcag     7320

taccttaaga ggtgactctt aagaatgcat cccctcctga ttcctcagct ggttcaccct     7380

tgaggttatt tgcaaaaaga aaaggaggtt cttgagggca ccgattgcga gcattctggt     7440

gcctggctcc ccgcctggga agcgatgggg tgctcagagc agcaggcagg ttgggggagg     7500

gggggggtca tagttgggtt ccagctcctg gcttgatgag cccagggcgc ttacaggcag     7560

cccatgaagt tgatgacagt tttagcatga gaatcacaca gggtccctgt cctgggctcc     7620

tctaaagcca gtggatgtgc tgggcaccag agacaaatca tggagatggc tgctggtggc     7680

tcccaggttg gcccagatgg ggtgagctga cataccacag gcccatccca ggccccgtgg     7740

gctctgcttc tggggctcca taccctgccc tgcaggggtg ctgtgttttt cacacatttc     7800

tttccctgaa gccttctgta acctgtcatt ttccttcctt cctcttccgg agcctgctgc     7860

tttctctgga cctgtctcca cctcccacac agctcatcgt gaacaccact tggtgatgga     7920

gggagtggac ccgtgtgtgg tccccaagtg aggccactgg gagtttgtcc ttttcctcct     7980

ttgcttcact cccagcagca gacccaggtt gtcaggacag gagggcctga gctaagcagt     8040

aggcatcagt ctcgtttgtc ttcagacggc gggggcaggt ccagggtgag gctgggtgga     8100

gggctgacca aggtccaaag ggcctgcgca gcctccggga gggcagcttc tccagccaga     8160

ggcttgtgtg agccatcgtg tgctgggctt gtttttaagt aagaaacaag gaaatcactc     8220

cagattctgt cattccaagg aaagggaagg ggacagttca ggtttctcag ctgttcttag     8280

gggtcactga gcgtctacct cctcctccag aggaggctgg ctcagaacac ctagaggagg     8340

gggccgggga tgcacccccc accagaggct gccttcagcg tctcacgggt gcaggacagc     8400
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gctcaggctt gggctctaag ctctgtgtct agtgtagaac atggggaagg agcatcttag     8460

gaactgctga agtaacttct tactgctctc acaattctaa ggaagcggga gaacggcctc     8520

ctaccaacag cgcccacccc agagctgcct gggaaagggc agttttactg aaaggtgctt     8580

tactgttcac ctgcatcttt cagcagctcc cctcctgccc tcacctggtc ttttccctct     8640

ttatcccaag cctttatgct tgagtccctt ccccaggggc tgcccacccg acagttccag     8700

gcattcccta cctgagcttc ttgtctgctt ttccttctcc cactgcaagc ggctgcttgt     8760

ggggcctggg atgagccctc tctgtcccca ccggccctcc ttgccaagcc attcctgggt     8820

gagttcaggc ctgcgggagc cacacattca tctccacctg gacacttgag ccgcatggcc     8880

agacccctcc cacctgatgc ggtggtgcgt gtgatttgtc aaaagaaagc cttctggatg     8940

ctgttaagat gtacccttca ggtgaacctg gtatcagacc cacagtactt gctgtttgag     9000

aaaaaataaa aacaaaaagg tcacctgttc tccagccctt ttctcttacc tggtatttcc     9060

ttcctttctc ctcccccacc ccaaataaaa aaacaaaaaa cactagaatt tatttatatg     9120

tattgatgtt gtaggtctag gtgaaaaaaa aagaagtaaa tgtttcactg ctctatttat     9180

atataatgtc tgaattaatt ctgtgcagga aaggccagga aattgcatgt gaagttcggt     9240

gcagtcacca cctgtgtgtg acctgagctg cagtctcttc gctgagatgc aggttttaaa     9300

tgagacttgg ggggctgagg gcaggcctca ggcctcccag cgccccaacc cctccttggt     9360

ctaatgaaat gcagttctta gtgcagagat gttttaaggt gcaatatatc tcttcctttc     9420

ccgtggtttt agagccaagc tcaaggtagt aggacgtagg gtcttatttt gttttcaaac     9480

ccccatcctc agagcgcaga tacatgcaga ggcttctgcc aggataccac ggggccttag     9540

tgggaacagg tggagaccag cacttccctt tcctgctgct gaggtaggga ttggggggtc     9600

agaacccact cacttttgcc tgttaaagtt gccctcctga cgctggcagc tctgccttgg     9660

tcactgggga tgcggctcgt tgctcagcca ccagtggcct tgcggtattg tccaccatcc     9720

actagagtgg gatgaagtcc agagtgtggg tatacatctc agatgcccat ctacccactg     9780

gggacttcaa tgccagctgc atttggtttg gttttcttaa ctgttggctt ctccccacag     9840

cgttttttgt ttttttttaa acattcatat tgttttcaaa cttggaattc atagacactc     9900

tggctctagg ttccttaagg gggaaaacaa aagatgactt tatttcacat tcaagaaaat     9960

cagttcagtt ccaaagctgt ggtccttcca gccacttcta gggacactgg ggaaccttgt    10020

taaacgttga catcagtgct ctccagccgt gctgtcaccc tcctatcttc tggatctgcc    10080

ttcgcgatgg tcagtgacag cttctggaag ctgagcacac acaggtgcac agccatgctg    10140

tggtctggcc tgctacggca gcatggcagc tctggtggag ccttctccct tgccatttgg    10200

ttcccctgtg ccaagtagct gcaggctgcc cctcaaatct tcatttgtcc cttttcactt    10260
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cctgcagaac aagcctgggt tagagggtct gctggaaatg gcctttgaag accaaggata    10320

ccaggatgtg tgcactctgt cgtgttctgt gatgaatggg aaacgtaggc ttccagaaag    10380

ccagctctct tctgaaatgt gacggaccta agcaggaagt catccaggac aggagtggct    10440

cagtgttggg gatggacgct gtcgcccagc catgctccac cagggccacc aatgtgtagt    10500

tggctggtgg tcttcgggca tgtgagacct gctcttcact gtttccaccc cacttggtgg    10560

cctccaggat ggtagtggca ccctcagagc cccatcttca gcatgttctg aagcctcaga    10620

gtggaaattc ctgctaaggc tctgtgtgga cgcctttctc ccgtgatcta aaggggacac    10680

tgtactcaag cttttgacct catgccttgt gtagtaaaaa aggatttggg ggttttgttt    10740

ggttcctgag agggttgtgt tttgtttttg tttccttttg tttatgtttt ggcctttcct    10800

ctttgtcttt ccatgtagac cagatatttg aaagggcaga cgatggctag aggtgtaatg    10860

tgcagcttgt ttatacggta ttttgggaaa cttaccttgg atgggaaatc gaatcgtgga    10920

ttcaccaggc cggtgctggc acactcaccc tcgccctttc cctccggttc agtacctatt    10980

gtttctcctt tcaaatatgt gattgtacta gctctttcca tatgaaagaa ttctccttat    11040

ttaaataaaa aaagtttaaa aa                                             11062

<210>  36

<211>  7689

<212>  DNA

<213>  Homo sapiens

<400>  36

tcccacagtg cctggcccag aagccttgct aaatatttga acaggattgc ccaatacttt       60

tctgctgtga gaatgtaaga tggatccaga agagcaggag ctcttaaatg attacagata      120

cagaagctac tcttcagtga ttgaaaaggc tttgagaaat tttgagtcct cgagtgaatg      180

ggcggatctc atatcttcac ttggcaaact caacaaggct cttcagagta acctgaggta      240

ctccttgttg ccaagacggc tcctcatcag caaaagatta gctcagtgtt tgcaccctgc      300

cctgcccagt ggtgtccact taaaagctct ggaaacctac gagattatct ttaaaatcgt      360

ggggaccaaa tggctggcca aggacttgtt tctgtacagc tgcgggttat ttcctctcct      420

ggcacacgcg gcggtgtcgg tgaggccggt gctgctcacc ctgtacgaga agtacttcct      480

cccactgcag aagctgctcc tgcccagtct gcaggccttc atcgtgggcc tgctgcccgg      540

ccttgaagag ggctccgaga tctccgacag aacggatgct ctgctcctga gactgtcgct      600

ggtggttggc aaagaggtgt tttacaccgc cctctggggg agcgtcctgg ccagcccgtc      660

catccgcctc cctgcctcag tcttcgtggt gggccacatc aacagggatg cccccggccg      720
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ggagcagaag tacatgctgg ggaccaatca ccaactcacg gtgaagtctt tgcgtgcctc      780

cctgttggac tcaaatgttc ttgtgcaaag aaataatctg gaaatcgttc tgtttttctt      840

cccattttat acctgtctgg attccaatga gagagccatc cccctcctca gatctgacat      900

cgtgcgcatt ctctcagccg ccacccagac cctactgaga agggacatgt ccctgaacag      960

aagactgtat gcatggttac taggctcaga cataaaagga aataccgttg tgccagaatc     1020

tgaaatctca aattcttatg aagaccagtc gtcttatttt tttgaaaaat actccaagga     1080

tcttttagtt gagggtttgg ctgagatatt gcatcagaag ttcatagatg ctgacgtgga     1140

ggaacgccat catgcatacc tgaagccttt tcgcgtcctc atcagtctgc ttgacaagcc     1200

agaaataggg cctcaagtgg ttgggaattt gtttctcgaa gtcatcaggg ccttttattc     1260

ttactgcaga gatgcccttg gctctgatct taaacttagc tacacccaga gtggaaattc     1320

gctgataagt gcaatcaagg aaaacagaaa tgcctctgag attgtcaaaa cggtaaattt     1380

gctgataact tctctaagca cagactttct ctgggattat atgacaaggt gttttgagga     1440

atgctttaga ccagtgaagc agcgttacag cgtgaggaac agcgtcagcc ctccccccac     1500

ggtctcggag ctctgcgccc tcctggtctt cctgctggat gtcattcctt tggaacttta     1560

ctctgaggtg caaacccagt atctccctca ggtgctcggc tgcctggtgc agcctcttgc     1620

tgaggacatg gaggccttaa gtttacctga actcacgcat gccttgaaga cgtgtttcaa     1680

ggtgctcagc aaagtccaga tgcctccttc ctacctcgac acggagtcca ccagcggaac     1740

ctcgagtcca gtaaaaggtg aaaacggcaa aataattttg gaaacaaagg cagtgattcc     1800

cggtgacgaa gatgcttcgt ttccccctct gaagtctgag gacagtggga tcgggctcag     1860

tgcctcgtca ccggagctct ctgagcactt gagggttcct cgagtttctc tggaaaggga     1920

cgacgtttgg aagaagggcg ggagcatgca gaggacgttt ctttgcatcc aagagctaat     1980

cgccaacttt gccagcaaga acatttttgg agtacagctg acagcgtcag gagaagaaag     2040

caagtccgag gagcctgcag ggaagaggga cagggatggg acgcagagcc tggcagccaa     2100

tgattccagc aggaagaact cttgggagcc caagcccatc actgtgcctc agttcaagca     2160

gatgctgtca gacttgttca cagcacgagg gtctccattc aagacaaaaa gttcagagtc     2220

accatcgtct tcgcccagca gccctgccag gaaaaacggg ggagaatggg atgttgagaa     2280

ggtggtcatt gacctggggg gttccaggga ggaacgcagg gaggcctttg ccgccgcctg     2340

ccacctgctg ctggattgtg ccactttccc tgtctacctg tccgaggaag agaccgagca     2400

gctctgtgca acgctcttcc agctgccagg agccggtgat tccagttttc catcttggct     2460

gaagtccctc atgactattt gctgctgtgt gactgactgc tacctccaga acgtggccat     2520

ttccactctg ctggaagtga taaaccattc ccagtccctg gcgcttgtca ttgaagacaa     2580
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gatgaaacgc tataagagct ctggacacaa cccttttttt ggcaagctgc agatggtgac     2640

ggttcctccc attgctccag ggatattgaa agtcattgca gagaaaacag atttctatca     2700

gagggtggct cgtgtgcttt ggaatcagct gaacaaagag acccgggagc atcacgtcac     2760

ctgcgtagaa ttgttctacc ggctgcactg cctggcccct acggccaaca tctgcgagga     2820

catcatctgc catgccctcc tggaccctga caagggaaca aggctggaag ctctgtttag     2880

attttccgtg atctggcatc tgacaagaga gatccaaggc agtcgagtaa catctcacaa     2940

tcgctccttt gataggtcct tgtttgtcgt gctggacagc ctggcctgca cggatggtgc     3000

catcggtgcg gcagcccagg gctggctggt gcgtgcgctc tccctcgggg acgtggctcg     3060

catcctcgaa cccgtgctcc tgctgctgct gcagccaaaa acccagagaa cctccatcca     3120

ctgcctcaag caggagaact cggccgatga cttgcaccgt tggtttaaca ggaagaaaac     3180

ctctttcaga gaggcatgcg cagtgcccga gcctcaggag agcggctctg aagagcacct     3240

gcctctgagc cagttcacca cagtggaccg tgaagccatt tgggccgaag tggagaagga     3300

gcccgagaag tacccgctgc gaggcgagct gagcgaggaa gagctgccct actacgtgga     3360

gcttccagac aggacggccc acggcgcccc ggacagcagc gagcacaccg agtctgcaga     3420

tacaagctcc tgccacacgg acagcgagaa cacgtcctcc ttctcctccc cttcccacga     3480

cctgcaggag ctgagcaacg aagagaactg ctgtgcaccc atccccatgg ggggcagggc     3540

gtaccccaag cgctcggccc tgctggcggc cttccagtca gaaagcttca aggctggggc     3600

caagttaagc ctggtgcggg tggactcgga caagacgcag gcttctgagt cgttctccag     3660

cgacgaggag gcggacttgg agctccaggc cctcaccaca tccaggctgc taaagcagca     3720

gcgggaaagg caggaggccg tcgaggcctt gttcaagcac atcctgctct acctgcagcc     3780

ctacgactct cggcgggtcc tctatgcctt ctcggtgctg gaggctgtgc tcaaaaccaa     3840

ccctaaggaa ttcatcgagg ctgtgtccag gactagcatg gataccagct ccaccgcgca     3900

cctcaacctc atctccaacc tcctcgctcg ccaccaggag gccctcattg gccagagttt     3960

ctacggaaag ctccagaccc aggtccccaa cgtgtgcccc cactctctgc tcctggagct     4020

gctcacctac ctctgcctga gcttcctgcg ctcctactac ccttgctatt tgaaggtctc     4080

gcaccgagac attctcggca accgggacgt gcaggtcaaa agtgtcgagg ttttgatcag     4140

gataatgatg cagctggtct cagtggccaa gtcttcggaa gggaagaacg tggagttcat     4200

ccacagcttg ctgcagaggt gcaaagttca ggagtttgtc ctgctctccc tgtcggcgtc     4260

catgtacacg agccagaagc gctacgggct ggccaccgcc caccacggca gggccctgcc     4320
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agaggacagc ctctttgagg agagtctcat taacttgggt caggaccaga tctggagtga     4380

gcacccgctg cagattgagc tgctgaagct gctgcaggtg ctgattgtct tggaacacca     4440

cctgggtcgg gcccatgagg aggcggaaaa ccagcccgac ctgtcccggg agtggcagag     4500

agccctgaac ttccagcagg ccatcagcgc cctgcagtac gtgcagcccc accccctcac     4560

ctcccagggt cttctggtct ctgcggtggt gaggggtctg cagcccgcct acggttacgg     4620

catgcatccg gcctgggtga gcttggtcac gcattccttg ccctacttcg gaaagtccct     4680

gggctggacg gtgacaccct ttgttgtcca gatttgcaaa aacttggatg acttggtcaa     4740

gcagtatgaa agcgaatctg tgaagctctc tgtcagcaca acctccaaga gggaaaacat     4800

ttctccagat tatccactca cccttctaga aggtctaacg accattagtc atttttgtct     4860

tttggaacaa gccaaccaaa acaaaaagac catggctgca ggtgatcctg ccaacttgag     4920

gaatgccaga aatgccattt tggaagagct gcctcgaact gttaacacca tggcccttct     4980

ctggaatgtt ctcagaaagg aggagactca aaagagacct gtcgatctcc taggggccac     5040

gaagggatcc tcttccgttt actttaaaac caccaaaacc ataagacaaa aaattttaga     5100

cttcttaaac cccttgacgg cccatcttgg ggttcagttg acagcggctg ttgcggcagt     5160

gtggagcaga aagaaagccc agcgtcacag taagatgaag attatcccaa cggcaagtgc     5220

atcccagcta acccttgtcg acttggtgtg tgcactcagc accctgcaga ctgacacgct     5280

gctgcacctg gtgaaggagg tggtgaagag gccaccccaa gtcaaagggg gtgatgagaa     5340

atcgccccta gtggacattc ctgtgttgca gttttgctat gcttttctcc aaaggctccc     5400

agtaccagcc ttgcaagaga acttttcttc actgttggga gtattgaaag agtctgtaca     5460

gttgaatcta gccccacctg ggtattttct gcttctcagc atgctgaatg actttgtaac     5520

aagaactccc aacctggaaa acaagaagga ccaaaaagac ctgcaggaaa tcactcagaa     5580

aatcctagaa gctgtgggga acattgccgg ctcttccttg gagcaaacca gctggctaag     5640

cagaaacctg gaagtgaagg cccaacctca ggcctctcta gaagaatctg atgctgagga     5700

ggacctgtat gatgctgctg cagcttcagc aatggtgtct tcatccgccc cgtcggtgta     5760

cagcgtgcaa gccctctctc tcctggcaga ggtactggct tccctcctgg acatggttta     5820

tcgaagtgat gagaaggaga aagctgtgcc gttaatctcc cgtctgcttt actatgtttt     5880

tccatactta cgcaaccaca gtgcctacaa tgctcccagc ttccgggctg gcgctcagct     5940

gctgagctcc ctgagtggct atgcctacac aaagcgagcc tggaggaagg aggtcctgga     6000

gctgtttctc gaccccgctt tctttcagat ggatacttcc tgtgttcatt ggaagtccat     6060
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tattgaccat cttttgactc atgagaaaac aatgtttaag gatttaatga acatgcagag     6120

cagttctttg aaactattct caagttttga acagaaagcc atgctgttaa agcgccaggc     6180

ttttgctgtc ttcagtggag aacttgatca ataccacctt taccttccac tgatacaaga     6240

acgcctgaca gacaatctca gagttggaca gacatccata gttgctgctc agatgtttct     6300

ttttttcaga gttttgctgc taagaatatc tcctcaacat ttgacttcat tgtggccaat     6360

aatggtctct gaattgattc agacattcac acagcttgaa gaagatctaa aagatgaaga     6420

tgagtcattg agaagcacca acaaagtaaa cagaacgaaa gtttcagtcc cggatgcaaa     6480

tggaccctca gtgggggaga taccccagag tgaactcatc ttgtatttat cagcttgcaa     6540

attcttggac acagcgcttt cttttccacc tgacaagatg ccattatttc aaatttatag     6600

gtgggcattt attccagaag tggacacaga gggccctgcc ttcctgtcgg atgtagagga     6660

gaatcaccaa gaatgcaaac cccacactgt caggattcta gaacttctaa aattaaagtt     6720

tggggaaatc agtagctctg atgagatcac catgaagagt gaattcccgc ttctgcgcca     6780

acattctgtt tccagcatca ggcagttgat gccattcttc atgactctaa atggtgcatt     6840

taagacccag agacagctgc ctgctgatag cccaggaact ccattcttgg actttcctgt     6900

cacagatagc ccaaggatct taaaacaact ggaagaatgc atcgaatatg attttctgga     6960

acatccagaa tgttaaccat gtgagagaga atatgtttaa tccatgtatt ggtactttac     7020

tgaaaaccag gttatattct aaagaagaaa gaaggcagga tagtgctttt gaacaagcct     7080

atttccattt tgaaagtaga tttcaggcta ggtgcggtgg ctcacacctg taatctcagc     7140

actttgggag gccaaggcag gcagatcact tgaggtcagg agttcgagac cagcctgacc     7200

aacatggtga gaccctgtct ctactaaaaa tacaaaaatt agctgggtgt ggtggcggcg     7260

cctgtaatcc cagctacttg ggaggctaag gcatgagaat tgcttgaacc caggaggtgg     7320

aggctgcagt gagccgagat cacgacactg cactccagct gtgtgacaga atgagaccat     7380

ctccaaaaaa aaaaaaaagt agatttcaga taatttactg ttcagcaaca ggacacacct     7440

ccctaaatgc cttgtaatat atttgaatct gattctgcat ttcttcctca atttatgtaa     7500

tgaaaataaa attaatatat catctaacag tagcacaaaa tttgtaatat gaagtaaagt     7560

atgaagataa tgaagaagtt gttttctttg ttgaagcagt tatatgggtc tttctcagta     7620

tatttctctt ttctctaaaa gtttaaactt attaaaagaa tgttattttt aacctttcaa     7680

aaaaaaaaa                                                             7689

<210>  37

<211>  1138

<212>  DNA
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<213>  Homo sapiens

<400>  37

gctctggccg gccccggcga ttggtcaccg cccgctaggg gacagccctg gcctcctctg       60

attggcaagc gctggccacc tccccacacc ccttgcgaac gctcccctag tggagaaaag      120

gagtagctat tagccaattc ggcagggccc gctttttaga agcttgattt cctttgaaga      180

tgaaagacta gcggaagctc tgcctctttc cccagtgggc gagggaactc ggggcgattg      240

gctgggaact gtatccaccc aaatgtcacc gatttcttcc tatgcaggaa atgagcagac      300

ccatcaataa gaaatttctc agcctggccg aaaatggttg gccccacgaa gccacgacaa      360

ctggaggcaa agagggttgc tcaacgcccc gcctcattgg aaaaccaaat cagatctggg      420

acctatatag cgtggcggag gcggggcgat gattgtcgcg ctcgcaccca ctgcagctgc      480

gcacagtcgc atttctttcc ccgcccctga gaccctgcag caccatctgt catggcggct      540

gggctgtttg gtttgagcgc tcgccgtctt ttggcggcag cggcgacgcg agggctcccg      600

gccgcccgcg tccgctggga atctagcttc tccaggactg tggtcgcccc gtccgctgtg      660

gcgggaaagc ggcccccaga accgaccaca ccgtggcaag aggacccaga acccgaggac      720

gaaaacttgt atgagaagaa cccagactcc catggttatg acaaggaccc cgttttggac      780

gtctggaaca tgcgacttgt cttcttcttt ggcgtctcca tcatcctggt ccttggcagc      840

acctttgtgg cctatctgcc tgactacagg tgcacagggt gtccaagagc gtgggatggg      900

atgaaagagt ggtcccgccg cgaagctgag aggcttgtga aataccgaga ggccaatggc      960

cttcccatca tggaatccaa ctgcttcgac cccagcaaga tccagctgcc agaggatgag     1020

tgaccagttg ctaagtgggg ctcaagaagc accgccttcc ccaccccctg cctgccattc     1080

tgacctcttc tcagagcacc taattaaagg ggctgaaagt ctgaaaaaaa aaaaaaaa       1138

<210>  38

<211>  1377

<212>  DNA

<213>  Homo sapiens

<400>  38

atgctaaaac taatcgtccc aacaattata ttactaccac tgacatgact ttccaaaaaa       60

cacataattt gaatcaacac aaccacccac agcctaatta ttagcatcat ccctctacta      120

ttttttaacc aaatcaacaa caacctattt agctgttccc caaccttttc ctccgacccc      180

ctaacaaccc ccctcctaat actaactacc tgactcctac ccctcacaat catggcaagc      240

caacgccact tatccagtga accactatca cgaaaaaaac tctacctctc tatactaatc      300

tccctacaaa tctccttaat tataacattc acagccacag aactaatcat attttatatc      360
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ttcttcgaaa ccacacttat ccccaccttg gctatcatca cccgatgagg caaccagcca      420

gaacgcctga acgcaggcac atacttccta ttctacaccc tagtaggctc ccttccccta      480

ctcatcgcac taatttacac tcacaacacc ctaggctcac taaacattct actactcact      540

ctcactgccc aagaactatc aaactcctga gccaacaact taatatgact agcttacaca      600

atagctttta tagtaaagat acctctttac ggactccact tatgactccc taaagcccat      660

gtcgaagccc ccatcgctgg gtcaatagta cttgccgcag tactcttaaa actaggcggc      720

tatggtataa tacgcctcac actcattctc aaccccctga caaaacacat agcctacccc      780

ttccttgtac tatccctatg aggcataatt ataacaagct ccatctgcct acgacaaaca      840

gacctaaaat cgctcattgc atactcttca atcagccaca tagccctcgt agtaacagcc      900

attctcatcc aaaccccctg aagcttcacc ggcgcagtca ttctcataat cgcccacggg      960

cttacatcct cattactatt ctgcctagca aactcaaact acgaacgcac tcacagtcgc     1020

atcataatcc tctctcaagg acttcaaact tactcccact aatagctttt tgatgacttc     1080

tagcaagcct cgctaacctc gccttacccc ccactattaa cctactggga gaactctctg     1140

tgctagtaac cacgttctcc tgatcaaata tcactctcct acttacagga ctcaacatac     1200

tagtcacagc cctatactcc ctctacatat ttaccacaac acaatggggc tcactcaccc     1260

accacattaa caacataaaa ccctcattca cacgagaaaa caccctcatg ttcatacacc     1320

tatcccccat tctcctccta tccctcaacc ccgacatcat taccgggttt tcctctt        1377

<210>  39

<211>  1779

<212>  DNA

<213>  Homo sapiens

<400>  39

cggcgtgccc tggggcggcg cgggcgcagg ggcgcgtgcg cggcgggctg tcgttggctg       60

gagcagcggc tgcgcgggtc gcggtgctgt gaggtctgcg ggcgctggca aatccggccc      120

aggatgtaga gctggcagtg cctgacggcg cgtctgacgc ggagttgggt ggggtagaga      180

gtagggggcg gtagtcgggg gtggtgggag aaggaggagg cggcgaatca cttataaatg      240

gcgccgaagc aggacccgaa gcctaaattc caggaggttg ggatgaatgg gttccggaga      300

gcagagtact caaatacgtg gacaccaatt tgcagaaaca gcgagaactt caaaaagcca      360

atcaggagca gtatgcagag gggaagatga gaggggctgc cccaggaaag aagacatctg      420

gtctgcaaca gaaaaatgtt gaagtgaaaa cgaaaaagaa caaacagaaa acacctggaa      480

atggagatgg tggcagtacc agtgagaccc ctcagcctcc tcggaagaaa agggcccggg      540
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tagatcctac tgttgaaaat gaggaaacat tcatgaacag agttgaagtt aaagtaaaga      600

ttcctgaaga gctaaaaccg tggcttgttg atgactggga cttaattacc aggcaaaaac      660

agctctttta tcttcctgcc aagaagaatg tggattccat tcttgaggat tatgcaaatt      720

acaagaaatc tcgtggaaac acagataata aggagtatgc ggttaatgaa gttgtggcag      780

ggataaaaga atacttcaac gtaatgttgg gtacccagct actctataaa tttgagagac      840

cacagtatgc tgaaattctt gcagatcatc ccgatgcacc catgtcccag gtgtatggag      900

cgccacatct cctgagatta tttgtacgaa ttggagcaat gttggcttat acacctctgg      960

atgagaagag ccttgcttta ttactcaatt atcttcacga tttcctaaag tacctggcaa     1020

agaattctgc aactttgttc agtgccagcg attatgaagt ggctcctcct gagtaccatc     1080

ggaaagctgt gtgagaggca ctctcactca cttatgtttg gatctccgta aacacatttt     1140

tgttcttagt ctatctcttg tacaaacgat gtgctttgaa gatgttagtg tataacaatt     1200

gatgtttgtt ttctgtttga ttttaaacag agaaaaaata aaagggggta atagctcctt     1260

ttttcttctt tctttttttt tttcatttca aaattgctgc cagtgttttc aatgatggac     1320

aacagaggga tatgctgtag agtgttttat tgcctagttg acaaagctgc ttttgaatgc     1380

tggtggttct attcctttga cactacgcac ttttataata catgttaatg ctatatgaca     1440

aaatgctctg attcctagtg ccaaaggttc aattcagtgt atataactga acacactcat     1500

ccatttgtgc ttttgttttt ttttatggtg cttaaagtaa agagcccatc ctttgcaagt     1560

catccatgtt gttacttagg cattttatct tggctcaaat tgttgaagaa tggtggcttg     1620

tttcatggtt tttgtatttg tgtctaatgc acgttttaac atgatagacg caatgcattg     1680

tgtagctagt tttctggaaa agtcaatctt ttaggaattg tttttcagat cttcaataaa     1740

ttttttcttt aaatttcaaa gaacaaaaaa aaaaaaaaa                            1779

<210>  40

<211>  7827

<212>  DNA

<213>  Homo sapiens

<400>  40

gtagtcttga cgtgagctag ctggcatggc ggcctgcatt gcagcggggc actgggctgc       60

aatgggccta ggccggagtt tccaagccgc caggactctg ctccccccgc cggcctctat      120

cgcctgcagg gtccacgcgg ggcctgtccg gcagcagagc actgggcctt ccgagcccgg      180

tgcgttccaa ccgccgccga aaccggtcat cgtggacaag caccgccccg tggaaccgga      240

acgcaggttc ttgagtcctg aattcattcc tcgaagggga agaacagatc ctctgaaatt      300
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tcaaatagaa agaaaagata tgttagaaag gagaaaagta ctccacattc cagagttcta      360

tgttggaagt attcttcgtg ttactacagc tgacccatat gccagtggaa aaatcagcca      420

gtttctgggg atttgcattc agagatcagg aagaggactt ggagctactt tcatccttag      480

gaatgttatc gaaggacaag gtgtcgagat ttgctttgaa ctttataatc ctcgggtcca      540

ggagattcag gtggtcaaat tagagaaacg gctggatgat agcttgctat acttacgaga      600

tgcccttcct gaatatagca cttttgatgt gaatatgaag ccagtagtac aagagcctaa      660

ccaaaaagtt cctgttaatg agctgaaagt aaaaatgaag cctaagccct ggtctaaacg      720

ctgggaacgt ccaaatttta atattaaagg aatcagattt gatctttgtt taactgaaca      780

gcaaatgaaa gaagctcaga agtggaatca gccatggctt gaatttgata tgatgaggga      840

atatgatact tcaaaaattg aagctgcaat atggaaggaa attgaagcgt cgaaaaggtc      900

ttgattctga gaatgaattt ggttagttgc agaagataca ttggctctaa gaggatatat      960

tttgagacca atttaatttc atttataaga acatagtaat taagtgaact aagcattcat     1020

tgttttatta atactttttt tctaaaataa aacttgtaca ccagtttatt actctaaaaa     1080

gagaattaca catgccaaat ggaccaatgt ccatttgctt attggaggca aagctacaat     1140

agaagtcaga gcatcaccag aatggtcttt aatgagcatg gaacctgagc aaagggaata     1200

ggtgggatga attttttttt taattgtgaa acaattcata agcacaatat gatttacaga     1260

ataataaaca ttcatgtacc cactatcagg ttaagaaata gaacatttat taatatgtag     1320

gaatgttaag aaataaaaca tttaataaga tctcagaaga ctccagtaaa tctgcaattg     1380

tatctctctc ctttttaaat gtaaatatca tcttgacttg ttaattattc ccttgcattt     1440

cttttagttt actgccaaca catatattct tcaacaatat atttaatttt gaaaaacctg     1500

aaaaaaaaaa cctgttagca agtataaagg ggcagtatta ctattattgc atgaaggctt     1560

caagggaaac gttacagtct ttgggtcata gtctggcttc agcttcctct gagagtttac     1620

agaggccaat tttgagcaaa ttcatggcta aggttatgag tgagttctgc taaacagaag     1680

gctcaccaca aggtatctgg caggattata ctgggtagct ggatgttgca gaaatgtggt     1740

tagaggaagt aaactgtttt ttgatgctca cagcatgatg aatcaaactc tgtatcttag     1800

gattaggtta aaacaatacc tttggtatga tatgagtgtt gttgctgatc catgcagcat     1860

ggattggaaa gctggggtat aagcacacat gctaaagaaa aacatgtaat ttggtccata     1920

ctcacctgga tatactgttc ctcaggttaa aaaatacagt actatcctaa atcttgaagg     1980

caactctcag cctatccatt gagttacctt cagatctgcc ctctggttcc tagctgtctt     2040

gggactaact tctttcctgc gctcagctgt tttctggatt ccatgttttc cattttattg     2100
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agtactaact tgttttgctg cagcacatcc tttggtagct tctagaggaa gtttgtgtgg     2160

aggtaaaatt tttgagacct tgcatgtctc atgtttgatt gatactttat acgtttaggt     2220

aggaggtaat tttccttcag gactttaaaa atattgttgc tccattttct ttgtttctat     2280

tgttgtattg agaaatccaa tgccattttg atttccccat cataaatttc atgatgatgt     2340

gtcttggtgt gggtctatat ttatccattg tattgggttt taggtgaacc cttccagata     2400

gtaactcatt tctgtcagtt ctgggaaaca cttagcattg gttgatgatt tattctctgc     2460

tgctttgttc tcccaactat tatttggatg ttggatatcc agcactgggt atctattttc     2520

ttacctccct cccttgaccc cagtctctgt tttttagctc tttagctcaa tcttccaact     2580

ctttgctatt gtattttaaa atcttaagac cccttcttga tttgtagaag ttccttttct     2640

tacaaccaaa aagcctttat ctatggattt gttcacagat aaggggtatt caatatagtg     2700

tatttttttt tcatttaaaa ttgtttgcgc atctatttcc tccaaatttc tttctgtatt     2760

tattttttgt tgtctatatt tcagactttt ccaggatatc tgataatctt tggctgtctt     2820

cttatggttg aaagagggac taaaaagctt ggaaagcctt tgggttgtgg gaaggggctg     2880

tctttaggat tatctgaatg ggcttttttg ggagtcccct cctccacatg aatattttgg     2940

ttttgtcaga ttccctagaa tagaggcttc caatctcctt cctggagggg tctgtccagg     3000

aaggagattg tctaggggtc tgtcagacag cagctttcag ctacttcctt gatctttttc     3060

actaatgatt atatagtcat ctaactactg tcaacaagta atagatatcc tatccttcac     3120

ttgtttagat tatttgctga gataacctct caaaagaacc tctcaaaata aaaggttaac     3180

aagagcctat atcttatatt tttcttctct ttatcttgtt agaagatagc tattaaaacc     3240

tgttcttttt ctgtcttgat aaacacactt caatcttggt agaatggtag atgggacagt     3300

atattttagg acctaaagct ctgcaaatgt atgatcagct tgtaagtaca ggtgctcaaa     3360

aacatgtaaa caatcatgct ttttactctg taggaatatc tttaaaattc ttgtgaattt     3420

ttccccagaa gtaaagcaaa tcttccccca gaaataaaat taaatgtgca taatctaaag     3480

cttttttttt ttattgtggt aggatatata tataaaacat aatttgccat tgtaaacatt     3540

ttaaatttac aagtcagagg cattaattac atcacaatgt tgtgaaatta ttactactat     3600

ttccaaaatt ttctcatcac cccaaactga aactctgtaa ctgttgagca ataacctcat     3660

tcctgtatct ctcccaaccc caggtaacct caaatctttc tttttatctt tgagacaagg     3720

tctcattcta tcactcaggt aggagtgcag tggtgtgatc atagctcatt gcagcctcaa     3780

aatcctgggc tcaagcaatc ctccttgagt agctaagact ataggcacac attaactgcg     3840

등록특허 10-2763004

- 238 -



cctggctgat tttgtttttt gtagagatgt ggtcttgcta tgtttcccat gctggtcttg     3900

agttcctggc ctcaagcagt ccttaagatt catccatgtt gtggcatgtg tcagaatttc     3960

atttgttttt atgactaaat aatattccat tgtatgtata tacattttgt tcatccatct     4020

tctgatgaac actgggatat gtctaccttt tggctattgt gaataatgct gcagtaaaca     4080

ttgacataac aagtatgtat ttgattgcct gtttctaagt tcttttgggt atacatcttg     4140

agtagaattg ctagataatg tcatgtttta tttctcttgt gatttcttct tcgatcccct     4200

ggttgagtgt gttaatttct acatgtttat gaatttccca ctgttttttt gttattgatt     4260

tccaagttca ttccattgtg attagagaag atacttagta tgattttaat gtttttgaga     4320

attggtgtgt ggcctgatag atggtctgtc ctggagaatg ttcctcatac acttgagcaa     4380

aatatttatc atgctattgt tgactgtagt tttctatatg tctcttaggt caaggtggtt     4440

tacaatgtgt taaggttctc tttttttaaa aaaatttttg cacagagtat ctttttctat     4500

gtgttccatg tatttgtgtc tttggagcta tagtctcttg tagacagcat atcactatct     4560

tgttttgttt tgttttttct gtccattctg ccaatttctg ccttttgatt ggaaaattta     4620

atccatttgc atttaaagta attaaggaag gactttcttc taccatttaa cacttcttct     4680

atatgtcata tacttttttg gcccctcatt tcctctttat ggccttcttt tctgtttttt     4740

tgtagtgaac tagtctgatt ctctttccac tcccctttgt gtatatttgt tagatgtttt     4800

atttgtggtt gctatgggga ttatagttaa catcctacac ttaaaacaat ctaatttaaa     4860

ctgataccaa tttaccttca atagcataca aaatctctac tcctgtaaag ctctgcccct     4920

gcccccctta tgttattgat ggcacaaatt gcctaataaa taatttatag ttatttgtat     4980

gagtttgtct tttaaatcat ttaggaaata aaaagtggag ttagaaaaca gtatgatagt     5040

aatactgact tttatatttg tcaatatatt tatcttattt tggatcctta tttcattata     5100

tagatttgag ttactgtcta gtgcccttcc atttcggccc aaaggattcc cttatgcatt     5160

tcttgcaggg caagtctaat tgtaataaac tccctcagct tttgttttat ctgagaatgt     5220

cttgatttct cccttatttt tgatggataa ttttgccaga tacatgaatt tttggtaaca     5280

gtatttttct ttcagcactt taaatatgtc atcccactac cttctgactt catggtttct     5340

catgagatat tagatgttat aaaatttgag gattcctcat tcttgatgag tcagttctgt     5400

cttattgctt ttcggatttg ctcagctttt gtcttttgac agtttgatta taacgcggct     5460

cagtgtgggt ctctgagttt atcccactta gagtttgttg agtttcttgg agtcatagat     5520

ttatgtcttt tatcaaattt tggacatatt tggctattat ttcttcaatt tttttcactg     5580

cttctttctt ttccttctga aatattctta atgtatatgt tggtctgttt gatgctgtct     5640

caccagtttc ttaggctgtg ttctcttttg ttcctcagac ttgattattg cagttgccct     5700
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tctttttatt tttttcaagt ttgttgattc ttctccctgt tcagatcaac tgttgaactc     5760

ctctagtgaa tttatttcag ttactgtact tttcagctcc aagatttatc tttggttcct     5820

ttttataacg tctgtgtctt tattgatatt ctcattttgt tcatatgtct ctttcttcct     5880

ttagttcttt gtccatgttt tcctttagct ctttgggctt atttaagaca attgtttaaa     5940

gtctttgcat agtaagtcca atgtctgtgt ttcttcaggg atggttttca ttattttgtt     6000

ttcaatgagc catactttcc tgtgtctttg tatgctgtct ttttgttgtt gaaaactgta     6060

tgtttgaaca tcataacgtg gtggccctga aaatcagata ttcccccctt cctgagagtt     6120

agttttattt ttattattga agattgtagc agtctattgc tacatgtgca gtcatttcca     6180

aactattttt gcaaagactg tattccttct gtgtgtcatc actgaagtct ctgttcctta     6240

gtttgtgttt aatagtttga catagatttc cttgaaagga gttaaaacta gcagaaaaat     6300

ctctctccca gtctttccag tctttgtaga ttggttctgt gctgggcttt tccattaata     6360

cttagccagg cttgtactga gcctaacaat caggcccaaa agcgtagggt ctttgcagat     6420

cttgtctgag catgcttctt gctgtgtatg cacgtagttt tctaaatctc cctgtatgtg     6480

ctgttgaata ttctaatttc ccaaagaaac tcctttgcag ctttttctca cagaacatag     6540

atggtttttt ggatatcttg accatagtct ttcgacccag gtgtttgcgg ttgttagttc     6600

accttacact tttttcaagc attgcctact gcttacgatg agtgctctgt caatccttta     6660

agtagcccca gacaggctac cagagactta aacaagaatt tgtaagttct gctcagcttc     6720

ctctagaaat ggggatcagg gtccaagaca gaatgcagtt gctgatttca agactgctgc     6780

aacaccaggg agcttgtggg ggaagggcaa gcagaaatgt cacaaagctt tcttgccatt     6840

ttaaagttgc ctgttcttga ctcagcattt gcttcattgc tataaacttt ttactgtttt     6900

tcagagttct gataaaattg gctatgcctg ttcctgcttt aaaaaatata tatatatttt     6960

ttagggattg gggtctcact atactgacca ggctggtctt gaacttctgg cctcaagcca     7020

tcctctcatt tcagcttccc aaagtgctgc aattacacgc gtgaaccacc acacccagcc     7080

cctgcttgtt tttcaatgtg cctactccac catgttgctc aagtatgtat attttctaaa     7140

ctaccttgta gtgttgtgat gggaaataaa tccctgagcc ttttgaataa ctcagagaga     7200

tcaaaaactt agtttatcct attcgaagga ttagaaaaat gatatatctt tcactttttc     7260

agggataggc tcctcattag aaggctccta tgtgccgatg ctgtacaaga catttcattt     7320

ctcttaatgt ttacaacaag cttgttgcca aggctgatct tgaactcctg gcctcaaacg     7380

atcctcccag ctcagtctca caaagtgttg ggatgtctgg ccaactaatg actatcttaa     7440

ctcttgtgtt tcaatgttta tgccttcttt tatcttgact gattgtatga ctatgtcttc     7500

tagaacaatg ttgaacagaa atggtgagag cagacatcct tgctttaata tttcaccatt     7560
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atatatgatg ttaggtatag atttttctca cagatgcctt ttatcagatt gaggaattta     7620

tattcctact ttgccgaaag gtttttgtag tatgaggggg tgctgaattt tgtcaaacac     7680

tttttcggta ataattgaga tgattggttc tgcagtcatc gagatgtgga ttttctcctt     7740

tattctgttc gtgagtgatt acactggttg actaatgtta aaacaacctt actttccagg     7800

aataaaccct attatctttt ttataca                                         7827

<210>  41

<211>  1821

<212>  DNA

<213>  Homo sapiens

<400>  41

tgcgggtacg gacagcgcat gagcttatgt tgagggcgga gcccagacca gcccttcgtc       60

ctatcctgcc cttccagcac ctctcagccg taacttaaac tacacttccc agaagcctcc      120

tcagccaggg acttccgttg tcgtcagcgg aagcggtgac agatcatccc aggccacaca      180

gaggccggct tggtcactat ggaggagata ggcatcttgg tggagaaggc tcaggatgag      240

atcccagcac tgtccgtgtc ccggccccag accggcctgt ccttcctggg ccctgagcct      300

gaggacctgg aggacctgta cagccgctac aaggaggagg tgaagcgaat ccaaagcatc      360

ccgctggtca tcggacaatt tctggaggct gtggatcaga atacagccat cgtgggctct      420

accacaggct ccaactatta tgtgcgcatc ctgagcacca tcgatcggga gctgctcaag      480

cccaacgcct cagtggccct ccacaagcac agcaatgcac tggtggacgt gctgcccccc      540

gaagccgaca gcagcatcat gatgctcacc tcagaccaga agccagatgt gatgtacgcg      600

gacatcggag gcatggacat ccagaagcag gaggtgcggg aggccgtgga gctcccgctc      660

acgcatttcg agctctacaa gcagatcggc atcgatcccc cccgaggcgt cctcatgtat      720

ggcccacctg gctgtgggaa gaccatgttg gcaaaggcgg tggcacatca cacaacagct      780

gcattcatcc gggtcgtggg ctcggagttt gtacagaagt atctgggtga gggcccccgc      840

atggtccggg atgtgttccg cctggccaag gagaatgcac ctgccatcat cttcatagac      900

gagattgatg ccatcgccac caagagattc gatgctcaga caggggccga cagggaggtt      960

cagaggatcc tgctggagct gctgaatcag atggatggat ttgatcagaa tgtcaatgtc     1020

aaggtaatca tggccacaaa cagagcagac accctggatc cggccctgct acggccagga     1080

cggctggacc gtaaaattga atttccactt cctgaccgcc gccagaagag attgattttc     1140

tccactatca ctagcaagat gaacctctct gaggaggttg acttggaaga ctatgtggcc     1200

cggccagata agatttcagg agctgatatt aactccatct gtcaggagag tggaatgttg     1260
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gctgtccgtg aaaaccgcta cattgtcctg gccaaggact tcgagaaagc atacaagact     1320

gtcatcaaga aggacgagca ggagcatgag ttttacaagt gacccttccc ttccctccac     1380

cacaccactc aggggctggg gcttctctcg cacccccagc acctctgtcc caaaacctca     1440

ttcccttttt tctttaccca ggattggttt cttcaataaa tagataagat cgaatccatt     1500

taatttcttc ttagaagttt aactcctttg gagaatgtgg gccttgaata ggatcctctg     1560

ggtccctctt aatctgacag atgagcagac gaggtgcatg gcctgggttg cagcttgaga     1620

gaaccaaaat attcaaacca gatgacttcc aaaatgtggg gaaagggatg gaaaatgaac     1680

ctgagatgga gtccttaatc acgggataaa gccctgtgca tctccctcat ttcctacagg     1740

taaaagacag taaagaaatt caggtcacag gccttgggag ttcataggaa ggagatgtcc     1800

agtgctgtcc agtagaactt t                                               1821

<210>  42

<211>  5159

<212>  DNA

<213>  Homo sapiens

<400>  42

ggtcccggaa gtgcgccagt cgtaccttcg cggccgcaac tcgctcggcc gccgccatct       60

tgcgagctcg tcgtactgac cgagcgggga ggctgtcttg aggcggcacc gctcaccgac      120

accgaggcgg actggcagcc ctgagcgtcg cagtcatgcc ggccggaccc gtgcaggcgg      180

tgcccccgcc gccgcccgtg cccacggagc ccaaacagcc cacagaagaa gaagcatctt      240

caaaggagga ttctgcacct tctaagccag ttgtggggat tatttaccct cctccagagg      300

tcagaaatat tgttgacaag actgccagct ttgtggccag aaacgggcct gaatttgaag      360

ctaggatccg acagaacgag atcaacaacc ccaagttcaa ctttctgaac cccaatgacc      420

cttaccatgc ctactaccgc cacaaggtca gcgagttcaa ggaagggaag gctcaggagc      480

cgtccgccgc catccccaag gtcatgcagc agcagcagca gaccacccag cagcagctgc      540

cccagaaggt ccaagcccaa gtaatccaag agaccatcgt gcccaaagag cctcctcctg      600

agtttgagtt cattgctgat cctccctcta tctcagcctt cgacttggat gtggtgaagc      660

tgacggctca gtttgtggcc aggaatgggc gccagtttct gacccagctg atgcagaaag      720

agcagcgcaa ctaccagttt gactttctcc gcccacagca cagcctcttc aactacttca      780

cgaagctagt ggaacagtac accaagatct tgattccacc caaaggttta ttttcaaagc      840

tcaagaaaga ggctgaaaac ccccgagaag ttttggatca ggtgtgttac cgagtggaat      900

gggccaaatt ccaggaacgt gagaggaaga aggaagaaga ggagaaggag aaggagcggg      960
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tggcctatgc tcagatcgac tggcatgatt ttgtggtggt ggaaacagtg gacttccaac     1020

ccaatgagca agggaacttc cctcccccca ccacgccaga ggagctgggg gcccgaatcc     1080

tcattcagga gcgctatgaa aagtttgggg agagtgagga agttgagatg gaggtcgagt     1140

ctgatgagga ggatgacaaa caggagaagg cggaggagcc tccttcccag ctggaccagg     1200

acacccaagt acaagatatg gatgagggtt cagatgatga agaagaaggg cagaaagtgc     1260

ccccaccccc agagacaccc atgcctccac ctctgccccc aactccagac caagtcattg     1320

tccgcaagga ttatgatccc aaagcctcca agcccttgcc tccagcccct gctccagatg     1380

agtatcttgt gtcccccatt actggggaga agatccccgc cagcaaaatg caggaacaca     1440

tgcgcattgg acttcttgac cctcgctggc tggagcagcg ggatcgctcc atccgtgaga     1500

agcagagcga tgatgaggtg tacgcaccag gtctggatat tgagagcagc ttgaagcagt     1560

tggctgagcg gcgtactgac atcttcggtg tagaggaaac agccattggt aagaagatcg     1620

gtgaggagga gatccagaag ccagaggaaa aggtgacctg ggatggccac tcaggcagca     1680

tggcccggac ccagcaggct gcccaggcca acatcaccct ccaggagcag attgaggcca     1740

ttcacaaggc caaaggcctg gtgccagagg atgacactaa agagaagatt ggccccagca     1800

agcccaatga aatccctcaa cagccaccgc caccatcttc agccaccaac atccccagct     1860

cggctccacc catcacttca gtgccccgac cacccacaat gccacctcca gttcgtacta     1920

cagttgtctc cgcagtaccc gtcatgcccc ggcccccaat ggcatctgtg gtccggctgc     1980

ccccaggctc agtgatcgcc cccatgccgc ccatcatcca cgcgcccaga atcaacgtgg     2040

tgcccatgcc tccctcggcc cctcctatta tggccccccg cccacccccc atgattgtgc     2100

caacagcctt tgtgcctgct ccacctgtgg cacctgtccc agctccagcc ccaatgcccc     2160

ctgtgcatcc cccacctccc atggaagatg agcccacctc caaaaaactg aagacagagg     2220

acagcctcat gccagaggag gagttcctgc gcagaaacaa gggtccagtg tccatcaaag     2280

tccaggtgcc caacatgcag gataagacgg aatggaaact gaatgggcag gtgctggtct     2340

tcaccctccc actcacggac caggtctctg tcattaaggt gaagattcat gaagccacag     2400

gcatgcctgc agggaaacag aagctacagt atgagggtat cttcatcaaa gattccaact     2460

cactggctta ctacaacatg gccaatggcg cagtcatcca cctggccctc aaggagagag     2520

gcgggaggaa gaagtagaca agaggaacct gctgtcaagt ccctgccatt ttgcctctcc     2580

tgtctcccac cccctgcccc agacccagga gcccccctga ggctttgcct tgcctgcata     2640

tttgtttcgc tcttactcag tttgggaatt caaattgtcc tgcagaggtt cattcccctg     2700

accctttccc cacattggta agagtagctg ggttttctaa gccactctct ggaatctctt     2760
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tgtgttaggg tctcgatttg aggacattca tttcttcagc agcccattag caactgagag     2820

cccagggatg tcctacagga tagtttcata gtgacaggtg gcacttggct aatagaatat     2880

ggctgatatt gtcattaatc attttgtacc ttgacatggg ttgtctaata aaactcggac     2940

ccttcttgtg aaatcagtta aataagactt gtctcggtca cctgtgccct gtccagactc     3000

gaggcagtgg taacactgca cagtgctatg tggcttctct ttgaggattt ttgggttttg     3060

taactaaatt cttgctgccc tcatactttt tatgtattag aatcatattc gtattgccct     3120

tttaaaacat tgggatcctc caaaggcctg ccccatgtat ttaacagtaa tacaggaagc     3180

atggcaggca ccatgcaaac caaggatgga tggtgcagtc cctgtgtcag tgggcggtgg     3240

tttcctgctg gcctggaatc actcatcacc tgattgattg gctctgtggt cctgggcagg     3300

tgcctcatag gtgtgtggat atgatgacgt ttctttaaaa tgtatgtatt taacaaatac     3360

ttaattgtat taaggtcatg taccaaggat ttgataaagt ttaaataatt tactctctac     3420

ttttatccat tttatccatt ttaactcatg taatcctcat gtgagtattc ctgtttaaca     3480

cttgagtaaa ctgaggcaca gagaacataa gttgcatgcc atagtcacac actgtgaaag     3540

tgaaaagaga atgtgtgcaa aacacgtcac agtcctggtt tctgagtaaa ggcaggctgt     3600

tatctttaga atcaagctat cacagggaga taggcaatgc tgtgggtgtt ggaggaaggt     3660

gagagcctgt tgctaacaat ttcctggttt taaagctaag gctgatttta ttgggaagat     3720

ctcacatgtg tgtggcccct gagagttccc agtgcctttt atttgcagtc cttccatttg     3780

gacctcctag ctgccccatc aggtcatctc cagggctcag aggggtgaga ccatttccca     3840

aggtcacaga accagctctc tagtcaccac cctgcctctc cctctcaccc agagtcagta     3900

ccagttttat ggctttatta caaactgctg ggtccctccc attttcaact tgattgatgg     3960

gatgtcatcc cttatcctgt ctgacatttg cctctggcct ggttgctaga agtttgcccc     4020

aggggcaaga gttgaaattt ggcttcctga ggtgggcttt gtggtttgcg tccctaaagt     4080

gagcccacta ctggttgctt gtccatggcc aacaccagaa atcccctgag cactacctgg     4140

gtctcattcc aagaaggaag agggtcagga gacctgggga gtctcatatt ccaagttctt     4200

ctttctttct gggagcagtg ggcagttcat ggtgttaggg cactcacccc cacagactgg     4260

caaaccctgc aggacttccg tggctgaggc tgtgaccgga ggccaggaat gccgttgggt     4320

ggattgtgag tgaatgggcc ctttgagctg ccctctagag agcaaatcca gtttcctgga     4380

gctcctgaat gaatatctgt actggctcgc tcagatgcag aagctccatt gaccatgagg     4440

ccttgtgaac atcagtggcc acaggcccag tgtgctgctt ggcactgcac tagtttagga     4500
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cctgcagcat gtaggtagcg tcctagtgtt tataatacaa agctgctctg cacagctttt     4560

ctgattcttc ttgcaatctc ctgaggatta tctgccccat ttttaaaacg aggtggaata     4620

cccaaggtca tgtagccagt gagtgctctg gaaagccaaa gcagctcatc ccttcctggg     4680

gaccacactg ctctgctcca ccagaccaca ctatgaaata ggaataagtg ctcctgttgc     4740

aggactgctg ggaaaacagg tggtgtggga cttaagtcac cataattttg aagacttgca     4800

tgcagagggc tccaggaatt gtagacatta aggaatttca ctttcagttc tacccactac     4860

ttaagtactt gtcatgtact cttagaggag gccagtaatg atcagaacca ttttacttta     4920

aaattaataa tattgtatta gagaatatat taaatggtta tattgggtta tgttaggata     4980

tatacttgaa tggaaataca tgtactatta gcaatcatat ttcatttatc cctgtaatta     5040

gacaagaaag cataatatag ctctactcat gggtacacat accagtgtat aagattttta     5100

gaagtttact ttttaaaaat aaaagcaaaa tgtaagatct taaaaaaaaa aaaaaaaaa      5159

<210>  43

<211>  5416

<212>  DNA

<213>  Homo sapiens

<400>  43

agtgggccgc catgttgtcg gagtgaaagg taagggggag cgagagcgcc agagagagaa       60

gatcgggggg ctgaaatcca tcttcatcct accgctccgc ccgtgttggt ggaatgagcg      120

ttgcatgtgt cttgaagaga aaagcagtgc tttggcagga ctctttcagc ccccacctga      180

aacatcaccc tcaagaacca gctaatccca acatgcctgt tgttttgaca tctggaacag      240

ggtcgcaagc gcagccacaa ccagctgcaa atcaggctct tgcagctggg actcactcca      300

gccctgtccc aggatctata ggagttgcag gccgttccca ggacgacgct atggtggact      360

acttctttca gaggcagcat ggtgagcagc ttgggggagg aggaagtgga ggaggcggct      420

ataataatag caaacatcga tggcctactg gggataacat tcatgcagaa catcaggtgc      480

gttccatgga tgaactgaat catgattttc aagcacttgc tctggaggga agagcgatgg      540

gagagcagct cttgccaggt aaaaagtttt gggaaacaga tgaatccagc aaagatggac      600

caaaaggaat attcctgggt gatcaatggc gagacagtgc ctggggaaca tcagatcatt      660

cagtttccca gccaatcatg gtgcagagaa gacctggtca gagtttccat gtgaacagtg      720

aggtcaattc tgtactgtcc ccacgatcgg agagtggggg actaggcgtt agcatggtgg      780

agtatgtgtt gagctcatcc ccgggcgatt cctgtctaag aaaaggagga tttggcccaa      840

gggatgcaga cagtgatgaa aacgacaaag gtgaaaagaa gaacaagggt acgtttgatg      900
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gagataagct aggagatttg aaggaggagg gtgatgtgat ggacaagacc aatggtttac      960

cagtgcagaa tgggattgat gcagacgtca aagattttag ccgtacccct ggtaattgcc     1020

agaactctgc taatgaagtg gatcttctgg gtccaaacca gaatggttct gagggcttag     1080

cccagctgac cagcaccaat ggtgccaagc ctgtggagga tttctccaac atggagtccc     1140

agagtgtccc cttggacccc atggaacatg tgggcatgga gcctcttcag tttgattatt     1200

caggcacgca ggtacctgtg gactcagcag cagcaactgt gggacttttt gactacaatt     1260

ctcaacaaca gctgttccaa agacctaatg cgcttgctgt ccagcagttg acagctgctc     1320

agcagcagca gtatgcactg gcagctgctc atcagccgca catcggttta gctcccgctg     1380

cgtttgtccc caatccatac atcatcagcg ctgctccccc agggacggac ccctacacag     1440

ctggattggc tgcagcagcg acactaggcc cagctgtggt ccctcaccag tattatggag     1500

ttactccctg gggagtctac cctgccagtc ttttccagca gcaagctgcc gctgccgctg     1560

cagcaactaa ttcagctaat caacagacca ccccacaggc tcagcaagga cagcagcagg     1620

ttctccgtgg aggagccagc caacgtcctt tgaccccaaa ccagaaccag cagggacagc     1680

aaacggatcc ccttgtggca gctgcagcag tgaattctgc ccttgcattt ggacaaggtc     1740

tggcagcagg catgccaggt tatccggtgt tggctcctgc tgcttactat gaccaaactg     1800

gtgcccttgt agtgaatgca ggcgcgagaa atggtcttgg agctcctgtt cgacttgtag     1860

ctcctgcccc agtcatcatt agttcctcag ctgcacaagc agctgttgca gcagccgcag     1920

cttcagcaaa tggagcagct ggtggtcttg ctggaacaac aaatggacca tttcgccctt     1980

taggaacaca gcagcctcag ccccagcccc agcagcagcc caataacaac ctggcatcca     2040

gttctttcta cggcaacaac tctctgaaca gcaattcaca gagcagctcc ctcttctccc     2100

agggctctgc ccagcctgcc aacacatcct tgggattcgg aagtagcagt tctctcggcg     2160

ccaccctggg atccgccctt ggagggtttg gaacagcagt tgcaaactcc aacactggca     2220

gtggctcccg ccgtgactcc ctgactggca gcagtgacct ttataagagg acatcgagca     2280

gcttgacccc cattggacac agtttttata acggccttag cttttcctcc tctcctggac     2340

ccgtgggcat gcctctccct agtcagggac caggacattc acagacacca cctccttccc     2400

tctcttcaca tggatcctct tcaagcttaa acctgggagg actcacgaat ggcagtggaa     2460

gatacatctc tgctgctcca ggcgctgaag ccaagtaccg cagtgcaagc agcgcctcca     2520

gcctcttcag cccgagcagc actcttttct cttcctctcg tttgcgatat ggaatgtctg     2580

atgtcatgcc ttctggcagg agcaggcttt tggaagattt tcgaaacaac cggtacccca     2640
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atttacaact gcgggagatt gctggacata taatggaatt ttcccaagac cagcatgggt     2700

ccagattcat tcagctgaaa ctggagcgtg ccacaccagc tgagcgccag cttgtcttca     2760

atgaaatcct ccaggctgcc taccaactca tggtggatgt gtttggtaat tacgtcattc     2820

agaagttctt tgaatttggc agtcttgaac agaagctggc tttggcagaa cggattcgag     2880

gccacgtcct gtcattggca ctacagatgt atggctgccg tgttatccag aaagctcttg     2940

agtttattcc ttcagaccag caggtaatta atgagatggt tcgggaacta gatggccatg     3000

tcttgaagtg tgtgaaagat cagaatggca atcacgtggt tcagaaatgc attgaatgtg     3060

tacagcccca gtctttgcaa tttatcatcg atgcgtttaa gggacaggta tttgccttat     3120

ccacacatcc ttatggctgc cgagtgattc agagaatcct ggagcactgt ctccctgacc     3180

agacactccc tattttagag gagcttcacc agcacacaga gcagcttgta caggatcaat     3240

atggaaatta tgtaatccaa catgtactgg agcacggtcg tcctgaggat aaaagcaaaa     3300

ttgtagcaga aatccgaggc aatgtacttg tattgagtca gcacaaattt gcaagcaatg     3360

ttgtggagaa gtgtgttact cacgcctcac gtacggagcg cgctgtgctc atcgatgagg     3420

tgtgcaccat gaacgacggt ccccacagtg ccttatacac catgatgaag gaccagtatg     3480

ccaactacgt ggtccagaag atgattgacg tggcggagcc aggccagcgg aagatcgtca     3540

tgcataagat ccggccccac atcgcaactc ttcgtaagta cacctatggc aagcacattc     3600

tggccaagct ggagaagtac tacatgaaga acggtgttga cttagggccc atctgtggcc     3660

cccctaatgg tatcatctga ggcagtgtca cccgctgttc cctcattccc gctgacctca     3720

ctggcccact ggcaaatcca accagcaacc agaaatgttc tagtgtagag tctgagacgg     3780

gcaagtggtt gctccaggat tactccctcc tccaaaaaag gaatcaaatc cacgagtgga     3840

aaagcctttg taaatttaat tttattacac ataacatgta ctattttttt taattgacta     3900

attgccctgc tgttttactg gtgtatagga tacttgtaca taggtaacca atgtacatgg     3960

gaggccacat attttgttca ctgttgtatc tatatttcac atgtggaaac tttcagggtg     4020

gttggtttaa caaaaaaaaa aagctttaaa aaaaaaagaa aaaaaggaaa aggtttttag     4080

ctcatttgcc tggccggcaa gttttgcaaa tagctcttcc ccacctcctc attttagtaa     4140

aaaacaaaca aaaacaaaaa aacctgagaa gtttgaattg tagttaaatg accccaaact     4200

ggcatttaac actgtttata aaaaatatat atatatatat atatatatat aatgaaaaag     4260

gtttcagagt tgctaaagct tcagtttgtg acattaagtt tatgaaattc taaaaaatgc     4320

cttttttgga gactatatta tgctgaagaa ggctgttcgt gaggaggaga tgcgagcacc     4380

cagaacgtct tttgaggctg ggcgggtgtg attgtttact gcctactgga tttttttcta     4440

ttaacattga aaggtaaaat ctgattattt agcatgagaa aaaaaaatcc aactctgctt     4500
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ttggtcttgc ttctataaat atatagtgta tacttggtgt agactttgca tatatacaaa     4560

tttgtagtat tttcttgttt tgatgtctaa tctgtatcta taatgtaccc tagtagtcga     4620

acatactttt gattgtacaa ttgtacattt gtatacctgt aatgtaaatg tggagaagtt     4680

tgaatcaaca taaacacgtt ttttggtaag aaaagagaat tagccagccc tgtgcattca     4740

gtgtatattc tcacctttta tggtcgtagc atatagtgtt gtatattgta aattgtaatt     4800

tcaaccagaa gtaaattttt ttcttttgaa ggaataaatg ttctttatac agcctagtta     4860

atgtttaaaa agaaaaaaat agcttggttt tatttgtcat ctagtctcaa gtatagcgag     4920

attctttcta aatgttattc aagattgagt tctcactagt gtttttttaa tcctaaaaaa     4980

gtaatgtttt gattttgtga cagtcaaaag gacgtgcaaa agtctagcct tgcccgagct     5040

ttccttacaa tcagagcccc tctcaccttg taaagtgtga atcgcccttc ccttttgtac     5100

agaagatgaa ctgtattttg cattttgtct acttgtaagt gaatgtaaca tactgtcaat     5160

tttccttgtt tgaatataga attgtaacac tacacggtgt acatttccag agccttgtgt     5220

atatttccaa tgaacttttt tgcaagcaca cttgtaacca tatgtgtata attaacaaac     5280

ctgtgtatgc ttatgcctgg gcaactattt tttgtaactc ttgtgtagat tgtctctaaa     5340

caatgtgtga tctttatttt gaaaaataca gaactttgga atctgaaaaa aaaaaaaaaa     5400

aaaaaaaaaa aaaaaa                                                     5416

<210>  44

<211>  1940

<212>  DNA

<213>  Homo sapiens

<400>  44

gagtgagcgg cgcggggcca atcagcgtgc gccgttccga aagttgcctt ttatggctcg       60

agcggccgcg gcggcgccct ataaaaccca gcggcgcgac gcgccaccac cgccgagacc      120

gcgtccgccc cgcgagcaca gagcctcgcc tttgccgatc cgccgcccgt ccacacccgc      180

cgccagctca ccatggatga tgatatcgcc gcgctcgtcg tcgacaacgg ctccggcatg      240

tgcaaggccg gcttcgcggg cgacgatgcc ccccgggccg tcttcccctc catcgtgggg      300

cgccccaggc accagggcgt gatggtgggc atgggtcaga aggattccta tgtgggcgac      360

gaggcccaga gcaagagagg catcctcacc ctgaagtacc ccatcgagca cggcatcgtc      420

accaactggg acgacatgga gaaaatctgg caccacacct tctacaatga gctgcgtgtg      480

gctcccgagg agcaccccgt gctgctgacc gaggcccccc tgaaccccaa ggccaaccgc      540

gagaagatga cccagatcat gtttgagacc ttcaacaccc cagccatgta cgttgctatc      600
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caggctgtgc tatccctgta cgcctctggc cgtaccactg gcatcgtgat ggactccggt      660

gacggggtca cccacactgt gcccatctac gaggggtatg ccctccccca tgccatcctg      720

cgtctggacc tggctggccg ggacctgact gactacctca tgaagatcct caccgagcgc      780

ggctacagct tcaccaccac ggccgagcgg gaaatcgtgc gtgacattaa ggagaagctg      840

tgctacgtcg ccctggactt cgagcaagag atggccacgg ctgcttccag ctcctccctg      900

gagaagagct acgagctgcc tgacggccag gtcatcacca ttggcaatga gcggttccgc      960

tgccctgagg cactcttcca gccttccttc ctgggcatgg agtcctgtgg catccacgaa     1020

actaccttca actccatcat gaagtgtgac gtggacatcc gcaaagacct gtacgccaac     1080

acagtgctgt ctggcggcac caccatgtac cctggcattg ccgacaggat gcagaaggag     1140

atcactgccc tggcacccag cacaatgaag atcaagatca ttgctcctcc tgagcgcaag     1200

tactccgtgt ggatcggcgg ctccatcctg gcctcgctgt ccaccttcca gcagatgtgg     1260

atcagcaagc aggagtatga cgagtccggc ccctccatcg tccaccgcaa atgcttctag     1320

gcggactatg acttagttgc gttacaccct ttcttgacaa aacctaactt gcgcagaaaa     1380

caagatgaga ttggcatggc tttatttgtt ttttttgttt tgttttggtt tttttttttt     1440

ttttggcttg actcaggatt taaaaactgg aacggtgaag gtgacagcag tcggttggag     1500

cgagcatccc ccaaagttca caatgtggcc gaggactttg attgcacatt gttgtttttt     1560

taatagtcat tccaaatatg agatgcgttg ttacaggaag tcccttgcca tcctaaaagc     1620

caccccactt ctctctaagg agaatggccc agtcctctcc caagtccaca caggggaggt     1680

gatagcattg ctttcgtgta aattatgtaa tgcaaaattt ttttaatctt cgccttaata     1740

cttttttatt ttgttttatt ttgaatgatg agccttcgtg cccccccttc cccctttttt     1800

gtcccccaac ttgagatgta tgaaggcttt tggtctccct gggagtgggt ggaggcagcc     1860

agggcttacc tgtacactga cttgagacca gttgaataaa agtgcacacc ttaaaaatga     1920

ggaaaaaaaa aaaaaaaaaa                                                 1940

<210>  45

<211>  1309

<212>  DNA

<213>  Homo sapiens

<400>  45

gctctctgct cctcctgttc gacagtcagc cgcatcttct tttgcgtcgc cagccgagcc       60

acatcgctca gacaccatgg ggaaggtgaa ggtcggagtc aacggatttg gtcgtattgg      120

gcgcctggtc accagggctg cttttaactc tggtaaagtg gatattgttg ccatcaatga      180
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ccccttcatt gacctcaact acatggttta catgttccaa tatgattcca cccatggcaa      240

attccatggc accgtcaagg ctgagaacgg gaagcttgtc atcaatggaa atcccatcac      300

catcttccag gagcgagatc cctccaaaat caagtggggc gatgctggcg ctgagtacgt      360

cgtggagtcc actggcgtct tcaccaccat ggagaaggct ggggctcatt tgcagggggg      420

agccaaaagg gtcatcatct ctgccccctc tgctgatgcc cccatgttcg tcatgggtgt      480

gaaccatgag aagtatgaca acagcctcaa gatcatcagc aatgcctcct gcaccaccaa      540

ctgcttagca cccctggcca aggtcatcca tgacaacttt ggtatcgtgg aaggactcat      600

gaccacagtc catgccatca ctgccaccca gaagactgtg gatggcccct ccgggaaact      660

gtggcgtgat ggccgcgggg ctctccagaa catcatccct gcctctactg gcgctgccaa      720

ggctgtgggc aaggtcatcc ctgagctgaa cgggaagctc actggcatgg ccttccgtgt      780

ccccactgcc aacgtgtcag tggtggacct gacctgccgt ctagaaaaac ctgccaaata      840

tgatgacatc aagaaggtgg tgaagcaggc gtcggagggc cccctcaagg gcatcctggg      900

ctacactgag caccaggtgg tctcctctga cttcaacagc gacacccact cctccacctt      960

tgacgctggg gctggcattg ccctcaacga ccactttgtc aagctcattt cctggtatga     1020

caacgaattt ggctacagca acagggtggt ggacctcatg gcccacatgg cctccaagga     1080

gtaagacccc tggaccacca gccccagcaa gagcacaaga ggaagagaga gaccctcact     1140

gctggggagt ccctgccaca ctcagtcccc caccacactg aatctcccct cctcacagtt     1200

gccatgtaga ccccttgaag aggggagggg cctagggagc cgcaccttgt catgtaccat     1260

caataaagta ccctgtgctc aaccagttaa aaaaaaaaaa aaaaaaaaa                 1309

<210>  46

<211>  2321

<212>  DNA

<213>  Homo sapiens

<400>  46

gtcctcaacc aagatggcgc ggatggcttc aggcgcatca cgacaccggc gcgtcacgcg       60

acccgcccta cgggcacctc ccgcgctttt cttagcgccg cagacggtgg ccgagcgggg      120

gaccgggaag catggcccgg gggtcggcgg ttgcctgggc ggcgctcggg ccgttgttgt      180

ggggctgcgc gctggggctg cagggcggga tgctgtaccc ccaggagagc ccgtcgcggg      240

agtgcaagga gctggacggc ctctggagct tccgcgccga cttctctgac aaccgacgcc      300

ggggcttcga ggagcagtgg taccggcggc cgctgtggga gtcaggcccc accgtggaca      360

tgccagttcc ctccagcttc aatgacatca gccaggactg gcgtctgcgg cattttgtcg      420
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gctgggtgtg gtacgaacgg gaggtgatcc tgccggagcg atggacccag gacctgcgca      480

caagagtggt gctgaggatt ggcagtgccc attcctatgc catcgtgtgg gtgaatgggg      540

tcgacacgct agagcatgag gggggctacc tccccttcga ggccgacatc agcaacctgg      600

tccaggtggg gcccctgccc tcccggctcc gaatcactat cgccatcaac aacacactca      660

cccccaccac cctgccacca gggaccatcc aatacctgac tgacacctcc aagtatccca      720

agggttactt tgtccagaac acatattttg actttttcaa ctacgctgga ctgcagcggt      780

ctgtacttct gtacacgaca cccaccacct acatcgatga catcaccgtc accaccagcg      840

tggagcaaga cagtgggctg gtgaattacc agatctctgt caagggcagt aacctgttca      900

agttggaagt gcgtcttttg gatgcagaaa acaaagtcgt ggcgaatggg actgggaccc      960

agggccaact taaggtgcca ggtgtcagcc tctggtggcc gtacctgatg cacgaacgcc     1020

ctgcctatct gtattcattg gaggtgcagc tgactgcaca gacgtcactg gggcctgtgt     1080

ctgacttcta cacactccct gtggggatcc gcactgtggc tgtcaccaag agccagttcc     1140

tcatcaatgg gaaacctttc tatttccacg gtgtcaacaa gcatgaggat gcggacatcc     1200

gagggaaggg cttcgactgg ccgctgctgg tgaaggactt caacctgctt cgctggcttg     1260

gtgccaacgc tttccgtacc agccactacc cctatgcaga ggaagtgatg cagatgtgtg     1320

accgctatgg gattgtggtc atcgatgagt gtcccggcgt gggcctggcg ctgccgcagt     1380

tcttcaacaa cgtttctctg catcaccaca tgcaggtgat ggaagaagtg gtgcgtaggg     1440

acaagaacca ccccgcggtc gtgatgtggt ctgtggccaa cgagcctgcg tcccacctag     1500

aatctgctgg ctactacttg aagatggtga tcgctcacac caaatccttg gacccctccc     1560

ggcctgtgac ctttgtgagc aactctaact atgcagcaga caagggggct ccgtatgtgg     1620

atgtgatctg tttgaacagc tactactctt ggtatcacga ctacgggcac ctggagttga     1680

ttcagctgca gctggccacc cagtttgaga actggtataa gaagtatcag aagcccatta     1740

ttcagagcga gtatggagca gaaacgattg cagggtttca ccaggatcca cctctgatgt     1800

tcactgaaga gtaccagaaa agtctgctag agcagtacca tctgggtctg gatcaaaaac     1860

gcagaaaata cgtggttgga gagctcattt ggaattttgc cgatttcatg actgaacagt     1920

caccgacgag agtgctgggg aataaaaagg ggatcttcac tcggcagaga caaccaaaaa     1980

gtgcagcgtt ccttttgcga gagagatact ggaagattgc caatgaaacc aggtatcccc     2040

actcagtagc caagtcacaa tgtttggaaa acagcctgtt tacttgagca agactgatac     2100

cacctgcgtg tcccttcctc cccgagtcag ggcgacttcc acagcagcag aacaagtgcc     2160

tcctggactg ttcacggcag accagaacgt ttctggcctg ggttttgtgg tcatctattc     2220

tagcagggaa cactaaaggt ggaaataaaa gattttctat tatggaaata aagagttggc     2280
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atgaaagtgg ctactgaaaa aaaaaaaaaa aaaaaaaaaa a                         2321

<210>  47

<211>  1229

<212>  DNA

<213>  Homo sapiens

<400>  47

gtctgacggg cgatggcgca gccaatagac aggagcgcta tccgcggttt ctgattggct       60

actttgttcg cattataaaa ggcacgcgcg ggcgcgaggc ccttctctcg ccaggcgtcc      120

tcgtggaagt gacatcgtct ttaaaccctg cgtggcaatc cctgacgcac cgccgtgatg      180

cccagggaag acagggcgac ctggaagtcc aactacttcc ttaagatcat ccaactattg      240

gatgattatc cgaaatgttt cattgtggga gcagacaatg tgggctccaa gcagatgcag      300

cagatccgca tgtcccttcg cgggaaggct gtggtgctga tgggcaagaa caccatgatg      360

cgcaaggcca tccgagggca cctggaaaac aacccagctc tggagaaact gctgcctcat      420

atccggggga atgtgggctt tgtgttcacc aaggaggacc tcactgagat cagggacatg      480

ttgctggcca ataaggtgcc agctgctgcc cgtgctggtg ccattgcccc atgtgaagtc      540

actgtgccag cccagaacac tggtctcggg cccgagaaga cctccttttt ccaggcttta      600

ggtatcacca ctaaaatctc caggggcacc attgaaatcc tgagtgatgt gcagctgatc      660

aagactggag acaaagtggg agccagcgaa gccacgctgc tgaacatgct caacatctcc      720

cccttctcct ttgggctggt catccagcag gtgttcgaca atggcagcat ctacaaccct      780

gaagtgcttg atatcacaga ggaaactctg cattctcgct tcctggaggg tgtccgcaat      840

gttgccagtg tctgtctgca gattggctac ccaactgttg catcagtacc ccattctatc      900

atcaacgggt acaaacgagt cctggccttg tctgtggaga cggattacac cttcccactt      960

gctgaaaagg tcaaggcctt cttggctgat ccatctgcct ttgtggctgc tgcccctgtg     1020

gctgctgcca ccacagctgc tcctgctgct gctgcagccc cagctaaggt tgaagccaag     1080

gaagagtcgg aggagtcgga cgaggatatg ggatttggtc tctttgacta atcaccaaaa     1140

agcaaccaac ttagccagtt ttatttgcaa aacaaggaaa taaaggctta cttctttaaa     1200

aagtaaaaaa aaaaaaaaaa aaaaaaaaa                                       1229

<210>  48

<211>  5234

<212>  DNA

<213>  Homo sapiens

<400>  48
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agagcgtcgg gatatcgggt ggcggctcgg gacggaggac gcgctagtgt gagtgcgggc       60

ttctagaact acaccgaccc tcgtgtcctc ccttcatcct gcggggctgg ctggagcggc      120

cgctccggtg ctgtccagca gccataggga gccgcacggg gagcgggaaa gcggtcgcgg      180

ccccaggcgg ggcggccggg atggagcggg gccgcgagcc tgtggggaag gggctgtggc      240

ggcgcctcga gcggctgcag gttcttctgt gtggcagttc agaatgatgg atcaagctag      300

atcagcattc tctaacttgt ttggtggaga accattgtca tatacccggt tcagcctggc      360

tcggcaagta gatggcgata acagtcatgt ggagatgaaa cttgctgtag atgaagaaga      420

aaatgctgac aataacacaa aggccaatgt cacaaaacca aaaaggtgta gtggaagtat      480

ctgctatggg actattgctg tgatcgtctt tttcttgatt ggatttatga ttggctactt      540

gggctattgt aaaggggtag aaccaaaaac tgagtgtgag agactggcag gaaccgagtc      600

tccagtgagg gaggagccag gagaggactt ccctgcagca cgtcgcttat attgggatga      660

cctgaagaga aagttgtcgg agaaactgga cagcacagac ttcaccggca ccatcaagct      720

gctgaatgaa aattcatatg tccctcgtga ggctggatct caaaaagatg aaaatcttgc      780

gttgtatgtt gaaaatcaat ttcgtgaatt taaactcagc aaagtctggc gtgatcaaca      840

ttttgttaag attcaggtca aagacagcgc tcaaaactcg gtgatcatag ttgataagaa      900

cggtagactt gtttacctgg tggagaatcc tgggggttat gtggcgtata gtaaggctgc      960

aacagttact ggtaaactgg tccatgctaa ttttggtact aaaaaagatt ttgaggattt     1020

atacactcct gtgaatggat ctatagtgat tgtcagagca gggaaaatca cctttgcaga     1080

aaaggttgca aatgctgaaa gcttaaatgc aattggtgtg ttgatataca tggaccagac     1140

taaatttccc attgttaacg cagaactttc attctttgga catgctcatc tggggacagg     1200

tgacccttac acacctggat tcccttcctt caatcacact cagtttccac catctcggtc     1260

atcaggattg cctaatatac ctgtccagac aatctccaga gctgctgcag aaaagctgtt     1320

tgggaatatg gaaggagact gtccctctga ctggaaaaca gactctacat gtaggatggt     1380

aacctcagaa agcaagaatg tgaagctcac tgtgagcaat gtgctgaaag agataaaaat     1440

tcttaacatc tttggagtta ttaaaggctt tgtagaacca gatcactatg ttgtagttgg     1500

ggcccagaga gatgcatggg gccctggagc tgcaaaatcc ggtgtaggca cagctctcct     1560

attgaaactt gcccagatgt tctcagatat ggtcttaaaa gatgggtttc agcccagcag     1620

aagcattatc tttgccagtt ggagtgctgg agactttgga tcggttggtg ccactgaatg     1680

gctagaggga tacctttcgt ccctgcattt aaaggctttc acttatatta atctggataa     1740
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agcggttctt ggtaccagca acttcaaggt ttctgccagc ccactgttgt atacgcttat     1800

tgagaaaaca atgcaaaatg tgaagcatcc ggttactggg caatttctat atcaggacag     1860

caactgggcc agcaaagttg agaaactcac tttagacaat gctgctttcc ctttccttgc     1920

atattctgga atcccagcag tttctttctg tttttgcgag gacacagatt atccttattt     1980

gggtaccacc atggacacct ataaggaact gattgagagg attcctgagt tgaacaaagt     2040

ggcacgagca gctgcagagg tcgctggtca gttcgtgatt aaactaaccc atgatgttga     2100

attgaacctg gactatgaga ggtacaacag ccaactgctt tcatttgtga gggatctgaa     2160

ccaatacaga gcagacataa aggaaatggg cctgagttta cagtggctgt attctgctcg     2220

tggagacttc ttccgtgcta cttccagact aacaacagat ttcgggaatg ctgagaaaac     2280

agacagattt gtcatgaaga aactcaatga tcgtgtcatg agagtggagt atcacttcct     2340

ctctccctac gtatctccaa aagagtctcc tttccgacat gtcttctggg gctccggctc     2400

tcacacgctg ccagctttac tggagaactt gaaactgcgt aaacaaaata acggtgcttt     2460

taatgaaacg ctgttcagaa accagttggc tctagctact tggactattc agggagctgc     2520

aaatgccctc tctggtgacg tttgggacat tgacaatgag ttttaaatgt gatacccata     2580

gcttccatga gaacagcagg gtagtctggt ttctagactt gtgctgatcg tgctaaattt     2640

tcagtagggc tacaaaacct gatgttaaaa ttccatccca tcatcttggt actactagat     2700

gtctttaggc agcagctttt aatacagggt agataacctg tacttcaagt taaagtgaat     2760

aaccacttaa aaaatgtcca tgatggaata ttcccctatc tctagaattt taagtgcttt     2820

gtaatgggaa ctgcctcttt cctgttgttg ttaatgaaaa tgtcagaaac cagttatgtg     2880

aatgatctct ctgaatccta agggctggtc tctgctgaag gttgtaagtg gtcgcttact     2940

ttgagtgatc ctccaacttc atttgatgct aaataggaga taccaggttg aaagaccttc     3000

tccaaatgag atctaagcct ttccataagg aatgtagctg gtttcctcat tcctgaaaga     3060

aacagttaac tttcagaaga gatgggcttg ttttcttgcc aatgaggtct gaaatggagg     3120

tccttctgct ggataaaatg aggttcaact gttgattgca ggaataaggc cttaatatgt     3180

taacctcagt gtcatttatg aaaagagggg accagaagcc aaagacttag tatattttct     3240

tttcctctgt cccttccccc ataagcctcc atttagttct ttgttatttt tgtttcttcc     3300

aaagcacatt gaaagagaac cagtttcagg tgtttagttg cagactcagt ttgtcagact     3360

ttaaagaata atatgctgcc aaattttggc caaagtgtta atcttagggg agagctttct     3420

gtccttttgg cactgagata tttattgttt atttatcagt gacagagttc actataaatg     3480

gtgttttttt aatagaatat aattatcgga agcagtgcct tccataatta tgacagttat     3540

actgtcggtt ttttttaaat aaaagcagca tctgctaata aaacccaaca gatactggaa     3600

등록특허 10-2763004

- 254 -



gttttgcatt tatggtcaac acttaagggt tttagaaaac agccgtcagc caaatgtaat     3660

tgaataaagt tgaagctaag atttagagat gaattaaatt taattagggg ttgctaagaa     3720

gcgagcactg accagataag aatgctggtt ttcctaaatg cagtgaattg tgaccaagtt     3780

ataaatcaat gtcacttaaa ggctgtggta gtactcctgc aaaattttat agctcagttt     3840

atccaaggtg taactctaat tcccattttg caaaatttcc agtacctttg tcacaatcct     3900

aacacattat cgggagcagt gtcttccata atgtataaag aacaaggtag tttttaccta     3960

ccacagtgtc tgtatcggag acagtgatct ccatatgtta cactaagggt gtaagtaatt     4020

atcgggaaca gtgtttccca taattttctt catgcaatga catcttcaaa gcttgaagat     4080

cgttagtatc taacatgtat cccaactcct ataattccct atcttttagt tttagttgca     4140

gaaacatttt gtggtcatta agcattgggt gggtaaattc aaccactgta aaatgaaatt     4200

actacaaaat ttgaaattta gcttgggttt ttgttacctt tatggtttct ccaggtcctc     4260

tacttaatga gatagtagca tacatttata atgtttgcta ttgacaagtc attttaactt     4320

tatcacatta tttgcatgtt acctcctata aacttagtgc ggacaagttt taatccagaa     4380

ttgacctttt gacttaaagc agagggactt tgtatagaag gtttgggggc tgtggggaag     4440

gagagtcccc tgaaggtctg acacgtctgc ctacccattc gtggtgatca attaaatgta     4500

ggtatgaata agttcgaagc tccgtgagtg aaccatcatt ataaacgtga tgatcagctg     4560

tttgtcatag ggcagttgga aacggcctcc tagggaaaag ttcatagggt ctcttcaggt     4620

tcttagtgtc acttacctag atttacagcc tcacttgaat gtgtcactac tcacagtctc     4680

tttaatcttc agttttatct ttaatctcct cttttatctt ggactgacat ttagcgtagc     4740

taagtgaaaa ggtcatagct gagattcctg gttcgggtgt tacgcacacg tacttaaatg     4800

aaagcatgtg gcatgttcat cgtataacac aatatgaata cagggcatgc attttgcagc     4860

agtgagtctc ttcagaaaac ccttttctac agttagggtt gagttacttc ctatcaagcc     4920

agtacgtgct aacaggctca atattcctga atgaaatatc agactagtga caagctcctg     4980

gtcttgagat gtcttctcgt taaggagatg ggccttttgg aggtaaagga taaaatgaat     5040

gagttctgtc atgattcact attctagaac ttgcatgacc tttactgtgt tagctctttg     5100

aatgttcttg aaattttaga ctttctttgt aaacaaatga tatgtcctta tcattgtata     5160

aaagctgtta tgtgcaacag tgtggagatt ccttgtctga tttaataaaa tacttaaaca     5220

ctgaaaaaaa aaaa                                                       5234

<210>  49

<211>  1869

<212>  DNA
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<213>  Homo sapiens

<400>  49

tacctggttg atcctgccag tagcatatgc ttgtctcaaa gattaagcca tgcatgtcta       60

agtacgcacg gccggtacag tgaaactgcg aatggctcat taaatcagtt atggttcctt      120

tggtcgctcg ctcctctccc acttggataa ctgtggtaat tctagagcta atacatgccg      180

acgggcgctg acccccttcg cgggggggat gcgtgcattt atcagatcaa aaccaacccg      240

gtcagcccct ctccggcccc ggccgggggg cgggcgccgg cggctttggt gactctagat      300

aacctcgggc cgatcgcacg ccccccgtgg cggcgacgac ccattcgaac gtctgcccta      360

tcaactttcg atggtagtcg ccgtgcctac catggtgacc acgggtgacg gggaatcagg      420

gttcgattcc ggagagggag cctgagaaac ggctaccaca tccaaggaag gcagcaggcg      480

cgcaaattac ccactcccga cccggggagg tagtgacgaa aaataacaat acaggactct      540

ttcgaggccc tgtaattgga atgagtccac tttaaatcct ttaacgagga tccattggag      600

ggcaagtctg gtgccagcag ccgcggtaat tccagctcca atagcgtata ttaaagttgc      660

tgcagttaaa aagctcgtag ttggatcttg ggagcgggcg ggcggtccgc cgcgaggcga      720

gccaccgccc gtccccgccc cttgcctctc ggcgccccct cgatgctctt agctgagtgt      780

cccgcggggc ccgaagcgtt tactttgaaa aaattagagt gttcaaagca ggcccgagcc      840

gcctggatac cgcagctagg aataatggaa taggaccgcg gttctatttt gttggttttc      900

ggaactgagg ccatgattaa gagggacggc cgggggcatt cgtattgcgc cgctagaggt      960

gaaattcttg gaccggcgca agacggacca gagcgaaagc atttgccaag aatgttttca     1020

ttaatcaaga acgaaagtcg gaggttcgaa gacgatcaga taccgtcgta gttccgacca     1080

taaacgatgc cgaccggcga tgcggcggcg ttattcccat gacccgccgg gcagcttccg     1140

ggaaaccaaa gtctttgggt tccgggggga gtatggttgc aaagctgaaa cttaaaggaa     1200

ttgacggaag ggcaccacca ggagtggagc ctgcggctta atttgactca acacgggaaa     1260

cctcacccgg cccggacacg gacaggattg acagattgat agctctttct cgattccgtg     1320

ggtggtggtg catggccgtt cttagttggt ggagcgattt gtctggttaa ttccgataac     1380

gaacgagact ctggcatgct aactagttac gcgacccccg agcggtcggc gtcccccaac     1440

ttcttagagg gacaagtggc gttcagccac ccgagattga gcaataacag gtctgtgatg     1500

cccttagatg tccggggctg cacgcgcgct acactgactg gctcagcgtg tgcctaccct     1560

acgccggcag gcgcgggtaa cccgttgaac cccattcgtg atggggatcg gggattgcaa     1620

ttattcccca tgaacgagga attcccagta agtgcgggtc ataagcttgc gttgattaag     1680

tccctgccct ttgtacacac cgcccgtcgc tactaccgat tggatggttt agtgaggccc     1740
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tcggatcggc cccgccgggg tcggcccacg gccctggcgg agcgctgaga agacggtcga     1800

acttgactat ctagaggaag taaaagtcgt aacaaggttt ccgtaggtga acctgcggaa     1860

ggatcatta                                                             1869

<210>  50

<211>  2288

<212>  DNA

<213>  Homo sapiens

<400>  50

ggggccgaac gtggtataaa aggggcggga ggccaggctc gtgccgtttt gcagacgcca       60

ccgccgagga aaaccgtgta ctattagcca tggtcaaccc caccgtgttc ttcgacattg      120

ccgtcgacgg cgagcccttg ggccgcgtct cctttgagct gtttgcagac aaggtcccaa      180

agacagcaga aaattttcgt gctctgagca ctggagagaa aggatttggt tataagggtt      240

cctgctttca cagaattatt ccagggttta tgtgtcaggg tggtgacttc acacgccata      300

atggcactgg tggcaagtcc atctatgggg agaaatttga agatgagaac ttcatcctaa      360

agcatacggg tcctggcatc ttgtccatgg caaatgctgg acccaacaca aatggttccc      420

agtttttcat ctgcactgcc aagactgagt ggttggatgg caagcatgtg gtgtttggca      480

aagtgaaaga aggcatgaat attgtggagg ccatggagcg ctttgggtcc aggaatggca      540

agaccagcaa gaagatcacc attgctgact gtggacaact cgaataagtt tgacttgtgt      600

tttatcttaa ccaccagatc attccttctg tagctcagga gagcacccct ccaccccatt      660

tgctcgcagt atcctagaat ctttgtgctc tcgctgcagt tccctttggg ttccatgttt      720

tccttgttcc ctcccatgcc tagctggatt gcagagttaa gtttatgatt atgaaataaa      780

aactaaataa caattgtcct cgtttgagtt aagagtgttg atgtaggctt tattttaagc      840

agtaatgggt tacttctgaa acatcacttg tttgcttaat tctacacagt acttagattt      900

tttttacttt ccagtcccag gaagtgtcaa tgtttgttga gtggaatatt gaaaatgtag      960

gcagcaactg ggcatggtgg ctcactgtct gtaatgtatt acctgaggca gaagaccacc     1020

tgagggtagg agtcaagatc agcctgggca acatagtgag acgctgtctc tacaaaaaat     1080

aattagcctg gcctggtggt gcatgcctag tcctagctga tctggaggct gacgtgggag     1140

gattgcttga gcctagagtg agctattatc atgccactgt acagcctggg tgttcacaga     1200

tcttgtgtct caaaggtagg cagaggcagg aaaagcaagg agccagaatt aagaggttgg     1260

gtcagtctgc agtgagttca tgcatttaga ggtgttcttc aagatgacta atgtcaaaaa     1320

ttgagacatc tgttgcggtt tttttttttt ttttttcccc tggaatgcag tggcgtgatc     1380
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tcagctcact gcagcctccg cctcctgggt tcaagtgatt ctagtgcctc agcctcctga     1440

gtagctggga taatgggcgt gtgccaccat gcccagctaa tttttgtatt tttagtatag     1500

atggggtttc atcattttga ccaggctggt ctcaaactct tgacctcagc tgatgcgcct     1560

gccttggcct cccaaactgc tgagattaca gatgtgagcc accgcaccct acctcatttt     1620

ctgtaacaaa gctaagcttg aacactgttg atgttcttga gggaagcata ttgggcttta     1680

ggctgtaggt caagtttata catcttaatt atggtggaat tcctatgtag agtctaaaaa     1740

gccaggtact tggtgctaca gtcagtctcc ctgcagaggg ttaaggcgca gactacctgc     1800

agtgaggagg tactgcttgt agcatataga gcctctccct agctttggtt atggaggctt     1860

tgaggttttg caaacctgac caatttaagc cataagatct ggtcaaaggg atacccttcc     1920

cactaaggac ttggtttctc aggaaattat atgtacagtg cttgctggca gttagatgtc     1980

aggacaatct aagctgagaa aaccccttct ctgcccacct taacagacct ctagggttct     2040

taacccagca atcaagtttg cctatcctag aggtggcgga tttgatcatt tggtgtgttg     2100

ggcaattttt gttttactgt ctggttcctt ctgcgtgaat taccaccacc accacttgtg     2160

catctcagtc ttgtgtgttg tctggttacg tattccctgg gtgataccat tcaatgtctt     2220

aatgtacttg tggctcagac ctgagtgcaa ggtggaaata aacatcaaac atcttttcat     2280

tatcccta                                                              2288

<210>  51

<211>  2439

<212>  DNA

<213>  Homo sapiens

<400>  51

gagagcagcg gccgggaagg ggcggtgcgg gaggcggggt gtggggcggt agtgtgggcc       60

ctgttcctgc ccgcgcggtg ttccgcattc tgcaagcctc cggagcgcac gtcggcagtc      120

ggctccctcg ttgaccgaat caccgacctc tctccccagc tgtatttcca aaatgtcgct      180

ttctaacaag ctgacgctgg acaagctgga cgttaaaggg aagcgggtcg ttatgagagt      240

cgacttcaat gttcctatga agaacaacca gataacaaac aaccagagga ttaaggctgc      300

tgtcccaagc atcaaattct gcttggacaa tggagccaag tcggtagtcc ttatgagcca      360

cctaggccgg cctgatggtg tgcccatgcc tgacaagtac tccttagagc cagttgctgt      420

agaactcaaa tctctgctgg gcaaggatgt tctgttcttg aaggactgtg taggcccaga      480

agtggagaaa gcctgtgcca acccagctgc tgggtctgtc atcctgctgg agaacctccg      540

ctttcatgtg gaggaagaag ggaagggaaa agatgcttct gggaacaagg ttaaagccga      600
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gccagccaaa atagaagctt tccgagcttc actttccaag ctaggggatg tctatgtcaa      660

tgatgctttt ggcactgctc acagagccca cagctccatg gtaggagtca atctgccaca      720

gaaggctggt gggtttttga tgaagaagga gctgaactac tttgcaaagg ccttggagag      780

cccagagcga cccttcctgg ccatcctggg cggagctaaa gttgcagaca agatccagct      840

catcaataat atgctggaca aagtcaatga gatgattatt ggtggtggaa tggcttttac      900

cttccttaag gtgctcaaca acatggagat tggcacttct ctgtttgatg aagagggagc      960

caagattgtc aaagacctaa tgtccaaagc tgagaagaat ggtgtgaaga ttaccttgcc     1020

tgttgacttt gtcactgctg acaagtttga tgagaatgcc aagactggcc aagccactgt     1080

ggcttctggc atacctgctg gctggatggg cttggactgt ggtcctgaaa gcagcaagaa     1140

gtatgctgag gctgtcactc gggctaagca gattgtgtgg aatggtcctg tgggggtatt     1200

tgaatgggaa gcttttgccc ggggaaccaa agctctcatg gatgaggtgg tgaaagccac     1260

ttctaggggc tgcatcacca tcataggtgg tggagacact gccacttgct gtgccaaatg     1320

gaacacggag gataaagtca gccatgtgag cactgggggt ggtgccagtt tggagctcct     1380

ggaaggtaaa gtccttcctg gggtggatgc tctcagcaat atttagtact ttcctgcctt     1440

ttagttcctg tgcacagccc ctaagtcaac ttagcatttt ctgcatctcc acttggcatt     1500

agctaaaacc ttccatgtca agattcagct agtggccaag agatgcagtg ccaggaaccc     1560

ttaaacagtt gcacagcatc tcagctcatc ttcactgcac cctggatttg catacattct     1620

tcaagatccc atttgaattt tttagtgact aaaccattgt gcattctaga gtgcatatat     1680

ttatattttg cctgttaaaa agaaagtgag cagtgttagc ttagttctct tttgatgtag     1740

gttattatga ttagctttgt cactgtttca ctactcagca tggaaacaag atgaaattcc     1800

atttgtaggt agtgagacaa aattgatgat ccattaagta aacaataaaa gtgtccattg     1860

aaaccgtgat tttttttttt ttcctgtcat actttgttag gaagggtgag aatagaatct     1920

tgaggaacgg atcagatgtc tatattgctg aatgcaagaa gtggggcagc agcagtggag     1980

agatgggaca attagataaa tgtccattct ttatcaaggg cctactttat ggcagacatt     2040

gtgctagtgc ttttattcta acttttattt ttatcagtta cacatgatca taatttaaaa     2100

agtcaaggct tataacaaaa aagccccagc ccattcctcc cattcaagat tcccactccc     2160

cagaggtgac cactttcaac tcttgagttt ttcaggtata tacctccatg tttctaagta     2220

atatgcttat attgttcact tctttttttt ttatttttta aagaaatcta tttcatacca     2280

tggaggaagg ctctgttcca catatatttc cacttcttca ttctctcggt atagttttgt     2340

cacaattata gattagatca aaagtctaca taactaatac agctgagcta tgtagtatgc     2400

tatgattaaa tttacttatg taaaaaaaaa aaaaaaaaa                            2439
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<210>  52

<211>  1196

<212>  DNA

<213>  Homo sapiens

<400>  52

cacttctgcc gcccctgttt caagggataa gaaaccctgc gacaaaacct cctccttttc       60

caagcggctg ccgaagatgg cggaggtgca ggtcctggtg cttgatggtc gaggccatct      120

cctgggccgc ctggcggcca tcgtggctaa acaggtactg ctgggccgga aggtggtggt      180

cgtacgctgt gaaggcatca acatttctgg caatttctac agaaacaagt tgaagtacct      240

ggctttcctc cgcaagcgga tgaacaccaa cccttcccga ggcccctacc acttccgggc      300

ccccagccgc atcttctggc ggaccgtgcg aggtatgctg ccccacaaaa ccaagcgagg      360

ccaggccgct ctggaccgtc tcaaggtgtt tgacggcatc ccaccgccct acgacaagaa      420

aaagcggatg gtggttcctg ctgccctcaa ggtcgtgcgt ctgaagccta caagaaagtt      480

tgcctatctg gggcgcctgg ctcacgaggt tggctggaag taccaggcag tgacagccac      540

cctggaggag aagaggaaag agaaagccaa gatccactac cggaagaaga aacagctcat      600

gaggctacgg aaacaggccg agaagaacgt ggagaagaaa attgacaaat acacagaggt      660

cctcaagacc cacggactcc tggtctgagc ccaataaaga ctgttaattc ctcatgcgtt      720

gcctgccctt cctccattgt tgccctggaa tgtacgggac ccaggggcag cagcagtcca      780

ggtgccacag gcagccctgg gacataggaa gctgggagca aggaaagggt cttagtcact      840

gcctcccgaa gttgcttgaa agcactcgga gaattgtgca ggtgtcattt atctatgacc      900

aataggaaga gcaaccagtt actatgagtg aaagggagcc agaagactga ttggagggcc      960

ctatcttgtg agtggggcat ctgttggact ttccacctgg tcatatactc tgcagctgtt     1020

agaatgtgca agcacttggg gacagcatga gcttgctgtt gtacacaggg tatttctaga     1080

agcagaaata gactgggaag atgcacaacc aaggggttac aggcatcgcc catgctcctc     1140

acctgtattt tgtaatcaga aataaattgc ttttaaagaa aaaaaaaaaa aaaaaa         1196

<210>  53

<211>  987

<212>  DNA

<213>  Homo sapiens

<400>  53

aatataagtg gaggcgtcgc gctggcgggc attcctgaag ctgacagcat tcgggccgag       60
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atgtctcgct ccgtggcctt agctgtgctc gcgctactct ctctttctgg cctggaggct      120

atccagcgta ctccaaagat tcaggtttac tcacgtcatc cagcagagaa tggaaagtca      180

aatttcctga attgctatgt gtctgggttt catccatccg acattgaagt tgacttactg      240

aagaatggag agagaattga aaaagtggag cattcagact tgtctttcag caaggactgg      300

tctttctatc tcttgtacta cactgaattc acccccactg aaaaagatga gtatgcctgc      360

cgtgtgaacc atgtgacttt gtcacagccc aagatagtta agtgggatcg agacatgtaa      420

gcagcatcat ggaggtttga agatgccgca tttggattgg atgaattcca aattctgctt      480

gcttgctttt taatattgat atgcttatac acttacactt tatgcacaaa atgtagggtt      540

ataataatgt taacatggac atgatcttct ttataattct actttgagtg ctgtctccat      600

gtttgatgta tctgagcagg ttgctccaca ggtagctcta ggagggctgg caacttagag      660

gtggggagca gagaattctc ttatccaaca tcaacatctt ggtcagattt gaactcttca      720

atctcttgca ctcaaagctt gttaagatag ttaagcgtgc ataagttaac ttccaattta      780

catactctgc ttagaatttg ggggaaaatt tagaaatata attgacagga ttattggaaa      840

tttgttataa tgaatgaaac attttgtcat ataagattca tatttacttc ttatacattt      900

gataaagtaa ggcatggttg tggttaatct ggtttatttt tgttccacaa gttaaataaa      960

tcataaaact tgatgtgtta tctctta                                          987

<210>  54

<211>  3003

<212>  DNA

<213>  Homo sapiens

<400>  54

ctttctcctt ccccttcttc cgggctcccg tcccggctca tcacccggcc tgtggcccac       60

tcccaccgcc agctggaacc ctggggacta cgacgtccct caaaccttgc ttctaggaga      120

taaaaagaac atccagtcat ggataaaaat gagctggttc agaaggccaa actggccgag      180

caggctgagc gatatgatga catggcagcc tgcatgaagt ctgtaactga gcaaggagct      240

gaattatcca atgaggagag gaatcttctc tcagttgctt ataaaaatgt tgtaggagcc      300

cgtaggtcat cttggagggt cgtctcaagt attgaacaaa agacggaagg tgctgagaaa      360

aaacagcaga tggctcgaga atacagagag aaaattgaga cggagctaag agatatctgc      420

aatgatgtac tgtctctttt ggaaaagttc ttgatcccca atgcttcaca agcagagagc      480

aaagtcttct atttgaaaat gaaaggagat tactaccgtt acttggctga ggttgccgct      540

ggtgatgaca agaaagggat tgtcgatcag tcacaacaag cataccaaga agcttttgaa      600
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atcagcaaaa aggaaatgca accaacacat cctatcagac tgggtctggc ccttaacttc      660

tctgtgttct attatgagat tctgaactcc ccagagaaag cctgctctct tgcaaagaca      720

gcttttgatg aagccattgc tgaacttgat acattaagtg aagagtcata caaagacagc      780

acgctaataa tgcaattact gagagacaac ttgacattgt ggacatcgga tacccaagga      840

gacgaagctg aagcaggaga aggaggggaa aattaaccgg ccttccaact tttgtctgcc      900

tcattctaaa atttacacag tagaccattt gtcatccatg ctgtcccaca aatagttttt      960

tgtttacgat ttatgacagg tttatgttac ttctatttga atttctatat ttcccatgtg     1020

gtttttatgt ttaatattag gggagtagag ccagttaaca tttagggagt tatctgtttt     1080

catcttgagg tggccaatat ggggatgtgg aatttttata caagttataa gtgtttggca     1140

tagtactttt ggtacattgt ggcttcaaaa gggccagtgt aaaactgctt ccatgtctaa     1200

gcaaagaaaa ctgcctacat actggtttgt cctggcgggg aataaaaggg atcattggtt     1260

ccagtcacag gtgtagtaat tgtgggtact ttaaggtttg gagcacttac aaggctgtgg     1320

tagaatcata ccccatggat accacatatt aaaccatgta tatctgtgga atactcaatg     1380

tgtacacctt tgactacagc tgcagaagtg ttcctttaga caaagttgtg acccatttta     1440

ctctggataa gggcagaaac ggttcacatt ccattatttg taaagttacc tgctgttagc     1500

tttcattatt tttgctacac tcattttatt tgtatttaaa tgttttaggc aacctaagaa     1560

caaatgtaaa agtaaagatg caggaaaaat gaattgcttg gtattcatta cttcatgtat     1620

atcaagcaca gcagtaaaac aaaaacccat gtatttaact tttttttagg atttttgctt     1680

ttgtgatttt tttttttttg atacttgcct aacatgcatg tgctgtaaaa atagttaaca     1740

gggaaataac ttgagatgat ggctagcttt gtttaatgtc ttatgaaatt ttcatgaaca     1800

atccaagcat aattgttaag aacacgtgta ttaaattcat gtaagtggaa taaaagtttt     1860

atgaatggac ttttcaacta ctttctctac agcttttcat gtaaattagt cttggttctg     1920

aaacttctct aaaggaaatt gtacattttt tgaaatttat tccttattcc ctcttggcag     1980

ctaatgggct cttaccaagt ttaaacacaa aatttatcat aacaaaaata ctactaatat     2040

aactactgtt tccatgtccc atgatcccct ctcttcctcc ccaccctgaa aaaaatgagt     2100

tcctattttt tctgggagag ggggggattg attagaaaaa aatgtagtgt gttccattta     2160

aaattttggc atatggcatt ttctaactta ggaagccaca atgttcttgg cccatcatga     2220

cattgggtag cattaactgt aagttttgtg cttccaaatc actttttggt ttttaagaat     2280

ttcttgatac tcttatagcc tgccttcaat tttgatcctt tattctttct atttgtcagg     2340

tgcacaagat taccttcctg ttttagcctt ctgtcttgtc accaaccatt cttacttggt     2400

ggccatgtac ttggaaaaag gccgcatgat ctttctggct ccactcagtg tctaaggcac     2460
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cctgcttcct ttgcttgcat cccacagact atttccctca tcctatttac tgcagcaaat     2520

ctctccttag ttgatgagac tgtgtttatc tccctttaaa accctaccta tcctgaatgg     2580

tctgtcattg tctgccttta aaatccttcc tctttcttcc tcctctattc tctaaataat     2640

gatggggcta agttataccc aaagctcact ttacaaaata tttcctcagt actttgcaga     2700

aaacaccaaa caaaaatgcc attttaaaaa aggtgtattt tttcttttag aatgtaagct     2760

cctcaagagc agggacaatg ttttctgtat gttctattgt gcctagtaca ctgtaaatgc     2820

tcaataaata ttgatgatgg gaggcagtga gtcttgatga taagggtgag aaactgaaat     2880

cccaaacact gttttgttgc ttgttttatt atgacctcag attaaattgg gaaatattgg     2940

cccttttgaa taattgtccc aaatattaca ttcaaataaa agtgcaatgg agaaaaaaaa     3000

aaa                                                                   3003

<210>  55

<211>  2803

<212>  DNA

<213>  Homo sapiens

<400>  55

actgcagccc cgctcgactc cggcgtggtg cgcaggcgcg gtatcccccc tcccccgcca       60

gctcgacccc ggtgtggtgc gcaggcgcag tctgcgcagg gactggcggg actgcgcggc      120

ggcaacagca gacatgtcgg gggtccgggg cctgtcgcgg ctgctgagcg ctcggcgcct      180

ggcgctggcc aaggcgtggc caacagtgtt gcaaacagga acccgaggtt ttcacttcac      240

tgttgatggg aacaagaggg catctgctaa agtttcagat tccatttctg ctcagtatcc      300

agtagtggat catgaatttg atgcagtggt ggtaggcgct ggaggggcag gcttgcgagc      360

tgcatttggc ctttctgagg cagggtttaa tacagcatgt gttaccaagc tgtttcctac      420

caggtcacac actgttgcag cacagggagg aatcaatgct gctctgggga acatggagga      480

ggacaactgg aggtggcatt tctacgacac cgtgaagggc tccgactggc tgggggacca      540

ggatgccatc cactacatga cggagcaggc ccccgccgcc gtggtcgagc tagaaaatta      600

tggcatgccg tttagcagaa ctgaagatgg gaagatttat cagcgtgcat ttggtggaca      660

gagcctcaag tttggaaagg gcgggcaggc ccatcggtgc tgctgtgtgg ctgatcggac      720

tggccactcg ctattgcaca ccttatatgg aaggtctctg cgatatgata ccagctattt      780

tgtggagtat tttgccttgg atctcctgat ggagaatggg gagtgccgtg gtgtcatcgc      840

actgtgcata gaggacgggt ccatccatcg cataagagca aagaacactg ttgttgccac      900

aggaggctac gggcgcacct acttcagctg cacgtctgcc cacaccagca ctggcgacgg      960
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cacggccatg atcaccaggg caggccttcc ttgccaggac ctagagtttg ttcagttcca     1020

ccctacaggc atatatggtg ctggttgtct cattacggaa ggatgtcgtg gagagggagg     1080

cattctcatt aacagtcaag gcgaaaggtt tatggagcga tacgcccctg tcgcgaagga     1140

cctggcgtct agagatgtgg tgtctcggtc catgactctg gagatccgag aaggaagagg     1200

ctgtggccct gagaaagatc acgtctacct gcagctgcac cacctacctc cagagcagct     1260

ggccacgcgc ctgcctggca tttcagagac agccatgatc ttcgctggcg tggacgtcac     1320

gaaggagccg atccctgtcc tccccaccgt gcattataac atgggcggca ttcccaccaa     1380

ctacaagggg caggtcctga ggcacgtgaa tggccaggat cagattgtgc ccggcctgta     1440

cgcctgtggg gaggccgcct gtgcctcggt acatggtgcc aaccgcctcg gggcaaactc     1500

gctcttggac ctggttgtct ttggtcgggc atgtgccctg agcatcgaag agtcatgcag     1560

gcctggagat aaagtccctc caattaaacc aaacgctggg gaagaatctg tcatgaatct     1620

tgacaaattg agatttgctg atggaagcat aagaacatcg gaactgcgac tcagcatgca     1680

gaagtcaatg caaaatcatg ctgccgtgtt ccgtgtggga agcgtgttgc aagaaggttg     1740

tgggaaaatc agcaagctct atggagacct aaagcacctg aagacgttcg accggggaat     1800

ggtctggaac acggacctgg tggagaccct ggagctgcag aacctgatgc tgtgtgcgct     1860

gcagaccatc tacggagcag aggcacggaa ggagtcacgg ggcgcgcatg ccagggaaga     1920

ctacaaggtg cggattgatg agtacgatta ctccaagccc atccaggggc aacagaagaa     1980

gccctttgag gagcactgga ggaagcacac cctgtcctat gtggacgttg gcactgggaa     2040

ggtcactctg gaatatagac ccgtgatcga caaaactttg aacgaggctg actgtgccac     2100

cgtcccgcca gccattcgct cctactgatg agacaagatg tggtgatgac agaatcagct     2160

tttgtaatta tgtataatag ctcatgcatg tgtccatgtc ataactgtct tcatacgctt     2220

ctgcactctg gggaagaagg agtacattga agggagattg gcacctagtg gctgggagct     2280

tgccaggaac ccagtggcca gggagcgtgg cacttacctt tgtcccttgc ttcattcttg     2340

tgagatgata aaactgggca cagctcttaa ataaaatata aatgaacaaa ctttctttta     2400

tttccaaatc catttgaaat attttactgt tgtgacttta gtcatatttg ttgacctaaa     2460

aatcaaatgt aatctttgta ttgtgttaca tcaaaatcca gatattttgt atagtttctt     2520

ttttcttttt cttttctttt ttttttttga gacaggatcg gtgcagtagt acaatcacag     2580

ctcactgcag cctcaaactc ctgggcagct caggtgatct tcctgactca gccttctgag     2640

tagttggggc tacaggtgtg caccaccatg cccagctcat ttattttgta attgtaggga     2700

cagggtctca ctgtgttgcc taggctggtc tcaagtgatc ctccctcctt ggcctcccaa     2760

ggtgctggaa ttataggtgt gaacaaacca aaaaaaaaaa aaa                       2803
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<210>  56

<211>  1435

<212>  DNA

<213>  Homo sapiens

<400>  56

ggcggggcct gcttctcctc agcttcaggc ggctgcgacg agccctcagg cgaacctctc       60

ggctttcccg cgcggcgccg cctcttgctg cgcctccgcc tcctcctctg ctccgccacc      120

ggcttcctcc tcctgagcag tcagcccgcg cgccggccgg ctccgttatg gcgacccgca      180

gccctggcgt cgtgattagt gatgatgaac caggttatga ccttgattta ttttgcatac      240

ctaatcatta tgctgaggat ttggaaaggg tgtttattcc tcatggacta attatggaca      300

ggactgaacg tcttgctcga gatgtgatga aggagatggg aggccatcac attgtagccc      360

tctgtgtgct caaggggggc tataaattct ttgctgacct gctggattac atcaaagcac      420

tgaatagaaa tagtgataga tccattccta tgactgtaga ttttatcaga ctgaagagct      480

attgtaatga ccagtcaaca ggggacataa aagtaattgg tggagatgat ctctcaactt      540

taactggaaa gaatgtcttg attgtggaag atataattga cactggcaaa acaatgcaga      600

ctttgctttc cttggtcagg cagtataatc caaagatggt caaggtcgca agcttgctgg      660

tgaaaaggac cccacgaagt gttggatata agccagactt tgttggattt gaaattccag      720

acaagtttgt tgtaggatat gcccttgact ataatgaata cttcagggat ttgaatcatg      780

tttgtgtcat tagtgaaact ggaaaagcaa aatacaaagc ctaagatgag agttcaagtt      840

gagtttggaa acatctggag tcctattgac atcgccagta aaattatcaa tgttctagtt      900

ctgtggccat ctgcttagta gagctttttg catgtatctt ctaagaattt tatctgtttt      960

gtactttaga aatgtcagtt gctgcattcc taaactgttt atttgcacta tgagcctata     1020

gactatcagt tccctttggg cggattgttg tttaacttgt aaatgaaaaa attctcttaa     1080

accacagcac tattgagtga aacattgaac tcatatctgt aagaaataaa gagaagatat     1140

attagttttt taattggtat tttaattttt atatatgcag gaaagaatag aagtgattga     1200

atattgttaa ttataccacc gtgtgttaga aaagtaagaa gcagtcaatt ttcacatcaa     1260

agacagcatc taagaagttt tgttctgtcc tggaattatt ttagtagtgt ttcagtaatg     1320

ttgactgtat tttccaactt gttcaaatta ttaccagtga atctttgtca gcagttccct     1380

tttaaatgca aatcaataaa ttcccaaaaa tttaaaaaaa aaaaaaaaaa aaaaa          1435

등록특허 10-2763004
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