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1. A FHRAHEGR TARINS BT R4S 5 M & o R 6535 BT KA F 84
Aig: B 1 FHF hsgk-1 AR RTF 8 P FHoEAR%E SNPC-T; HH
hsgkl X B A 4-F 6 7o H0/EA9% SNP T~ C, & SNP £H 1 7ot
2T 8 49 SNP L5 551bp &&; REHAE.

2. A Triae 2 X egill 44 s M & o R AT RSN 69 EM £,
FA AR BHFBESLAE, LT ATRHRLE 1 FFA7F hsgk-1 KH
SrRF 8Py FHEia X SNPC—T; H#E hsgkl REALF 6 PHFHh
JEA8% SNP T—C, % SNP £H 1 Fr7tsFB-F 8 44 SNP _Li# 551bp
2y A FE T AR hsgk-1 BTG RBA, ATk $ A FRESFRFLR
AB1PAThsgk-1 LB RBF 8P FHLAEAMASNPC-T; A hsgkl
ERAHNESTF 6 PeyFHERX SNP T—C, i% SNP £H 1 FFT#952-F 8
" 4§ SNP 3% 551bp &b; S BbH 4 hegkl A 6 BR KK,
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& dn ) X EL B

AEPFAE sgk RAEFTARZGHEFTRALEILAHUHRSTHEMEF
fEZ G EAREM., REBALDRB|3 hsekl A B & HfFRE b9 EA
BEHBREAN (REFMEIAM=SNP) S5E4 LXK HLE SR
& SE AR X M A AR,

% mAIME T L 5| AR A A BEBRAL A BEBR AL AR B, A SLARIEIX 4E 5
etk AT FEUR LT AF R D B R femiot., XETHENETHS
BB R AR K EHRHEES, L1 DSR4 2 B A
b oY BT R T SR

B o 7 Fo bl R BCE T R A & 6 o T - Ao A AR B AR B B

(sgk) , ZRBUFRERHEE, HAMAIRE M TIFELE (Webster
%, 1993) . sgk Y AL XARARAE hsgkl, H A G AT @i (Waldegger
%,1997) , EAI hsgkl #RE L mEARA T . E4, EX sgk
B R A R A 2 st m ROAR AR GGAR B, B AL, BRI K A MBS H ¥
L& Na'ii# (ENaC) (Chen %, 1999; Naray-Pejes-Toth %, 1999) .
71 ENaC 2B BE Na #H P g T REAMG A &, 54 ENaC FHFXK
MBTHERREEING, FRALFHAIFLENLAL,

R, BIPAAAE sgk FAHEMAN: hsgk2 Fo hsgk3 THLHE

( Kobayashi %, 1999) , st#:# T A8 B & F= IGF1 @i PI3 Mk 2
M7, hsgkl FRbost, @4 FFEIESE hsgk2 A= hsgk3d MR A FHK
ENaC #F MW e 2 H3E 3,

3 DE 19708173 Al T4, E@RARGENBRT AEMRAELRH
FRENKS AR, floFmhi. Kbz, BERAE. BHEersd o
FRARHTE . AU ARFRAENEERRERALET, hsgkl LH B ENY
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By #77 .

WO 00/62781 2.2#3£ T hsgkl #F A & Na i 64 807&, X-TF8YE
Na Bk é3E 5. BAHEHHE Na' RS /B4 X, BvdiAsy hsgkl
REANEEN BEFHERE, ®E hsgkl R EAHBRE 4 RAFRIKA
JE

AF) % ¥ hsgk2 #= hsgk3 69 id R A R id & M5 ENaC &9 B ¥3E .
FREHE Na B SFEAINANSoEINAFRMGXE, XERSY
REE] . A TR AK 4G 28.08.00 £ B & i ¥ A Mk, R EGARE Y “A
Y5 Wi Fai6 57 M ¥eT 44 hsgk2 #= hsgk3” (A% T A 35 048) . A9,
¥ 5% hsgk2 F hsgk3 £ FH Ik FH A T LB A L LHRE,

AEPAHIESREIAEA LM, BFA sgk R&F 26T FRIENR
hhetE T B Gl B Z 18] 69 JE X BRH 64 R MAR T 7 3k,

A sgk KR 2ME LB HELF gL TH4M, LERLY
HERABAREY sgk RAR 24, MEARREMEZEARGHER, L
AU RF L EZRDEANLETRE.

AEBAHH —MESRWA sgk RAR ZpeE EREARAEHLT
545 5 & fo /B 2R 89 EAR KM R A B M A TR AE R B G dn R 4 5 &
e P

ERZPIERTLE THA sgk AR T EFREA RS THEHE
& B Z_ 8] 4 EAR A M9 AR R, FF BATT hsgkl AR K AR F st it 4T
T ARG ERR

b, 45 EREFH—ANBARAFTERERHEZH NG G LAY
B B AA sgk K% F &%, LERZ hsgkl ARMITEFR Ao T
1546 5 % d /B Z18) 491X AT EAR X

Bk, ERESRwTAAREALR, FERLAHRLERN, A
hsgkl AR A5 F A FE 6 SNP——w REAMN A ZH XA hsgkl &
B Mg, RPHIEAARAYGLESRME. X4, TIALERE

4
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EH ) F ARAERFHER hsgkl KB XA E 4t sgk XA RKEAFR A Y
FiX & SNP $4A4E, A Gl EL A FEAE R T4 HAMEG LU
AE.,

L@ 4R ST A S — il IR AR 4 R T K 6 14 R R M B R AT
XELHETM T ERER, FF, A sgk RAR A S AR RL
Bl & 64 h et 4 FA5468 1L 2 AR EH H RS P R A B kb
A, AR EAMNEIRAHTE R EORGIARXER 244 DNA
K mRNA AP EHAHTEAINSHFRARERN FTHTAFT EHRANE
® 47,

A BA 6K EoAR ik 4P 4H T hegkl B AR TURKATEGES 5
hsgkl XA B AR BEHEHTRINH S HFR.

KEZ, RSB &4F F A H4T5T hsgkl & & R 69 Kk e Huk,
B ik XX €352 B T hsgkl A B F452 SNP ¢ KX hsgkl @ h K. 2%,
EA EETAA 42t hsgkl £ B 40 sgk FAAR A MW EZREFL
AE AR, FIA SLFART 2 ER R hsgkl X F) A o) RIEKF 65

Ao, RERHLTE AR ERLE A LA ZREN S HFR, b
RIS hsgk KB P —FRA 5 —FHGoEigX SNP, Eshit$ &
FEE T EE hsgkl A B Foy42 SNP BidFk g it mey iR
DNA. cDNA 5 mRNA /&7 &&4 T 4 LaAT40m,

AELAY HhEHA sgk AR ZMI ey E X HERA, £—2%F
# ¥ hsgkl. hsgk2 3 hsgk3 A B TaL A MRRE, A 3K %5 hsgkl .
hsgk2 &K hsgk3 R AKFERAERE, FRLEAEHRLFE G LEE R
6. Bl AR L TE AL sgk REREAGHATERZXBRASTHF
5 5 B s 20 B 6 L FRIAAR ENaC L ERE, H—7 @,
sgk BRI B 6 BAE MR MR EF LT RYAXFRGHRARIK. M%D
RIRA R E T -FHADL BB AT, Flol THBAEIER, B

5
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S, L@ ATiR ey AT KA 4G R EARE T AL ENaC BIE 653 & B bR
RERAF LRABAMREGGHLE,

ERFH LIIREA AN FHLEL LN sgk RIRAFR RY T gk
REBEFRIFGEZFRS SM (SNP) , EIMEL TR 24 BF R
AAFERK. hsgk 2B EF P SNP 98V HERAEHHBX (TXF
HRZARER )TEETIRAE hsgk T @ b 89 RE BB R T 5B
HEER K. hegk ARHGALSTFRAFTAFIFE SNP 9 REHTHRELTIR
A6 L B R AR P K

ERLAHTERA, #ATHEXEGHT, ARFTHERRAEEL (RL)
R U R R AL A AT R E R AR L &4 69 hsgkl XE QAR LK, X
T EFHLTREEHEFERLETFRERYE (&, 35, B) sbalE695F#
177 it Fir4e,

Bk, EXLZWALEAN, EXEIETFSHAEAFLEAR LRAMNLA

(C-T) 84Xk (F—SNP, £ SEQ ID NO.1) (A% R-F 84 SNP
LHEAS TT #HH) I RFNLEORARKFHELRIS (AL SEQ ID
NO.2) , {23l EH S FRAFHFBRFRES AT HLEERMS

(£3).

sl BIEEAL (T-C) AE (F=SNP) #4468 XT3 HKIK
8 fo Rl H S S BB R RN FEERME (£3), L (T~
C) R EIEH — SNP 551bp, 1L FAASTF 6 @St BF 7 LR BHURIT M.

B 4 A KB4 hsgkl £ B F e HA SNP BREZ G RAF LI RREE
B, BEbdrBg AR08 &R G EE ARG EMTRR
hsgkl A B 89 2 & KP 6 TAL,

B 1 £t BF 8 LedFE— SNP (C-T) #AATHE. B 1
27 hsgkl 2B HEANEFHEIEFHT GLRTF ID) SEFMGAX

“sbik 5B FeddA BB FHR L, RERKERTT H#E, AR
F 84 SNPAERFH (C~T) R#ftAEEA R EHFLe CHRFAES

6
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RF8F.EB 1 ¥ BF 8 Ly EAFITIR T4 hsgkl 2K H 45T SNP
MEGFF), LAHRTZ TSNP AXEAF LG E.

ERET6FHESNP (T-C) G EBAFLZ, HEATURAR
FAEH: f hsgkl £B (A ETFRAST) PAARLSTIETSH
% — SNP Li# 551bp &, BF, hsgkl 2B A4AF 6 2|52 F 7 sh40K3
BEER, MELETE CHIBE £,

M, ER, EREEST KRG b EFAF K B R FHAAARE
T2 hsgkl AE G RERA R FAEARBME (R4) . A, Kk4
TAESE, BL5LEREAEEH hsgkl AR P AEENITLS SM (SNP)
Z A fAE KM R A Gt F R,

Fob, FRoATed hegkl AB FHHEANSNP B EEHMALKARFTBE
BRARFH (Rs5) . REISBRTFSFHSNP I CCHFHSIHERA
4T 6F SNP B TTH%E (64% ) , ERZURRZHE (U 2%t
BF8HTTHFHALENST 68 CCHFHE) .

FREPAHEEZEOEEEANA hsgkl £ F B3 6L B R 2 96448 %
MR, 4T3t hsgkl H94F FHFRR S BHFBRER T4y, BERE
t B0 R & RRE BTSN . ZMH R, BT AR FH AT d hsgkl
I RIEHEF, PP, hsgkl #)itFRIEARA T EEHA R hsgkl B E #h6E
MR R R,

Bl A sgk £kt 2 NFIREEE, hsgk2 F= hsgk3, AL ¥ E ENaC,
FTVARRIE R K B, 4151 hsgk2 #= hsgk3 #94F FM 69 Ak Fe $ 42 B8R B AF 4
E R T4 R G AE kM R AT

RIERALH, hsgkl AR PR 2ANASNP A A EShEERTMEH X
B X —Z IR B T 0 A hsgkl KRB F 653X 2 A SNP §— A& 5 —A
0 ST BALER THRT Sk EF FHRHF ARG A R DNA (cDNA S A
B 20 DNA ) & mRNA # x4 & 72 d & ofe B AT 81

KAy, BREBEBARALALR, FRELER THREREZNGOE S BH

7
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AT B, PR RAR4T 2T hsgkl B A RIAE—FTAR A AT IR L FH Lk
A% % AM (SNP) . Xk SNP LEZRARAAF LER G hEILNS
A, CMHEANTES hsgkl & O ML TR X5 B it R &0k S A
.,

AREAE T ARG E XM, BPA sgk K#%EF A4, LHZ hsgkl &
A FRB R M THAE FH o B0 69 X B A 3T 4 2 X by
kNG hEGE TSR L,

FAR4, 4§ hsgkl KB ¥ 55 hEERMEARXE 2 4~ SNP A T4
B E R E .

AERALF RIS HA RN ZRLENZEFLSHF &, £, 5 sgk
RAAR AP FREAREXER ZAHNG RS TEHALEE TS K
BT ZERAE R HRBTHRD, SE RO ERRRMEALE R
B & TR TS BEMTER 246 A E 4 DNA. cDNA & mRNA
RSB RIAATH.

BEARLAN LU T EY, RAQEH S EHERRLA OB o RER
B, X BAA AR LA AARRT R ARG K AMNEH F LR, 12
£, LT MER L AF mit Fhits, AgHEEE, Aemiett
FHh & RS &, HRIBFFAEF % (Sanbrook, J. # Russel, D. W. (2001)
AR5, NY, CSHL it )t 4] &2 B 42 DNA & cDNA i £ mRNA,
ML REZGETAZHRATTH, REATEXHTHRBERARSA
DNA. ¢cDNA & £ mRNA B ML G EHFRER. H5b, LTV
iB it 474 F % (Sanbrook, J. # Russel, D. W. (2001)%-%3%, NY, CSHL
HpRAE ) A SRS (k. k. ERF) YR BEEES
BB, RELFHAE sgk BaTEL 543 & G ok —Rmg i
TR EHR,

ERKRAYF ET, REEA4 hsgkl F A HGRARE S hsgkl &
E #93 F 20 DNA, cDNA 3 mRNA £ X # % H 8L,

8
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EAKRAGT T, LRAEA T EHER, ARBESELAHTS
B A hsgkl £ B 4T 6 84 —H SNP H X & hsgkl AR BT 8 F4)—
#F SNP 7% X #9 DNA. ¢cDNA # mRNA #£X.

BEARAXF, PEENTHREIEREERTBESFER T B
S-F 4ok X AL #KFTE (Sanbrook, J. F= Russel, D. W. (2001)4- 2%,
NY, CSHL #mA) R X&H THATRK.

F I, REBALH BRI XY B RN G o EHATE TR
KA E, XA ELFH 4T3 sgk B RAMNAR 2GR GEES B&
HTE sgk AR EKAAR AW E N S B FBRIA X LIRS BT
BA, CMTARA TAEER AW EFRAISEHES TEMEL TR
Z,

XA &b oA YRR LA hsgkl & é, EHNETAFHEHTR
ik fe5 hsgkl K FH & Z,

4B\ KB R AR ETASAH e 5 EA N4T 6 F4 SNP (T~C)
#—FH X RILEF 8 F 44 SNP(C—-T)#—# 7 X692 B 42 DNA, cDNA
X mRNA # X8 2 HH B,

AL PELT EE R ETHF G BE,

L] 1

ARk 75 3 97 A F #4748 £ M 447 Busjahn 5, J. Hypertens. 1996,
14: 1195-1199; Busjahn %, Hypertension, 1997,29: 165-170) . % XA R
AHRETRESMEAF, KO TREEIANEE, MHBREFIETALX
o fo R A S B RIS RN A PR E R T — T s TEEFH
M. BABRIEYZREALHFLBITTEFEE. O, TEARL—F
HRMEFAK. 5 246 OR%E L ARG KEDEREHIE K
AL (BT 2 ARE, A& 1 240) . AAREAFHERA L
JEZ5AH
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9P A F R T AR K BT AR B R ARAT] A3 B s d BLSL IR T4k
AR oy % h 7T A A &AL (Martin %, Nat. Genet., 1997, 17: 387-392) .

KL Martin ¥ (1997 ) #& T WA FHARANBEE LR E RN EE
M,

B BRAFREAZIIRADIARSEBHRL (PCR) ¥ 3# 5 Mt
TEAFERBATHIN, EIAREZAFEON Y, AR EEFHET
PCR ¥ ¥ BLEHBEHE (DNA) AR, ZABRSHERRHALENMET &
BTRAER, EARAYXERRTHHTRERTAELIATHARY
Koo EFAERE], R AB AL E LA S5, NEEH
JEEEKLH PCR FHZ G KR RAREHMEZH 69R% (Becker ¥, J.
Reproductive Med. 1997, 42: 260-266) .

st¥e kB ——bib b hsgkl A B8 H9FRAEF 047, Al PCR F by 3%
B4R hsgkl A B A6 H 5 3 MEEEAFIGE R (d6sd472, d6s1038,
d6s270) , RERLELE S —ARAEFURL K EGA A LRITILER, A
BT ETARAZKIARGFARAR R T, WA FRL X EHEE
FEAERAR TR TE ., ALH “SHMFEEN" (SEM) 642
BB ATAR X MAFR (Eaves %, Behav. Genet. 1996, 26: 519-525; Neale,
1997: Mx: Statistical modeling. Box 126 MCV, Richmond, VA 23298: #4
AAmAP, FAm) . RERGE MR LR T E oy £, HHEL
TRANEA —ANARANRZEREA AR ARG T, 5ARA £
BT ERASRETHARABGESAFTEFT £ (A) . ATEAE -4
# hsgkl AR EEFFAFT £ (Q) ARAHIRH A ZAHF £ (E) ,

VAR =A’+ Q*+ E’
st F 3 AT A e F 4 L H #9485~ IBDy. IBD,. IBD, (IBD = “if4¢
FEAARFAAR 5 00 1 R 2 MR FLEAR ), LRSS F £
S HeF:
COV(IBDy) = 0.5A° COV(IBD,) = 0.5A*+0.5Q° COV(IBD;) =0.5A+Q’

10
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) T 34 hsgkl A5 B EAS 64 BAE M L K XA EZ (8] 4G AR KM, PA
X! GBI EE B AREE heekl AR GELFT LGB AERNY £
Ao SETFHE—RAEF G- MERELE, FEERREEERLARRY
sk ERATIRG “% 87 R #ATH E(MAPMAKER/SIBS; Kruglyak %,
Am. J. Hum. Genet., 1995, 57: 439-454).

RIEEAEMBR T (Fulker ¥, Behav. Gen. 1996, 26: 527-532) Ak
TRTF £ 2469547 k5 Lif x* %3t (S.A.GE. R4 RATH
FHGtFAM, 2.2 R, HENER G, AARFELEWG T FFE,
Case Western Reserve X%, Cleveland, OH, USA, 1996 ) A8t £ % #44%
EAE. A T #RiEA85EF Lander = Kruglyak 474( Lander %, Nat. Genet.,
1995, 11: 241-246 ) B A REHAAEM, @RA p<0.01 692 FHAKF.

WAB XM R GERF TR 1T,

£ 1:

P& EA x? p

Mo RS (BNE) | 4.44 0.04

AFIRESAE (EMR) | 14.36 0.0002
Msm ESE (%) 555 0.019
A RESAE (K) | 4.92 0.027
Wosm EKAE (354K) | 1.91 0.17

ATIRERAE (35£) |4.83 0.028

mE 1 T4, BEMKFE p IKME, BPRSRBITRAH T LKA RITH
HZH p<0.01 BFHAKPHEIER X T hsgkl ABE Az E4EF £ 5 XA
R ddn B R FAE S EZ AR EARKME,

5 36.45) 2

hsgkl 25 B & 2 B 40 42 #) C48 4634 ( Waldegger %, Genomics, 51,
29 [1998] ) ,

11
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http://wwww.ensmble.org/Homo sapiens/geneview?gene=ENSG000001185
15).

HATEZESRELHRAMANXY SNP, HAMTIKEE FAFH
hsgkl 2 B 5 SNP Z % & A iE &) SNP f R T A 488 , AR IX 26 SNP
RERRGH S SMAELRBREG R GHRBMEGLTRR LR, ST
8 ¥4I SNPrs 1057293 5 CHBE TH X, CHRAAEBRAGTREMF

( http://wwww.ensmble.org/Homo sapiens/snpview?snp=1057293;
http://www.ncbi.nlm.nih.gov/SNP/snp _ref.cgi?type=rs&rs=1057293 ) . #
$h, @i HBRAFHFEFE =/ SNP, H £ hsgkl A E FIEE —A SNP £
& 551bp, A= TAST 6 25 2F 7 694k 8, MRS TH#
CA%X. stAEF 6 (T-C) Fr2F 8 (C~T) FHXMHA SNP #44
M de T ATEA,

EAHELT, PCRYHEZE, a1 Bl i | 2,188
SMnBEvARERE PCR 7l A1 ANTP L5840, £ TF & 69584+ 347 PCR:
72 9600 #AEZRAL ( Applied Biosystems) F 95°C10 44, &5 95CTF 15
. 62CTF 154, T2CTF 30 #HHAHK 35K, A 72CTF 10 4547 E4 9 3K,

F4t5T R 4F 6 49 SNP(T—C)# 3|4 5°-CTC CTT GCA GAG TCC
GAA Fo4t2f - 2T 8 49 SNP(C— T )8 3|4 5-ACC AAG TCA TTC TGG
GTT GC #ATHA B A B A . A 0.15 pmol # PCR 4% = 445 4 ® 5 PCR
T e, T RA PCR, AT EAAFRIT 25 MY A £ 9600 &
PFEIALF 96'C FEM 10 #, S0CEK 10 #), 60°C FiEAdH 3K 30 4.

sHFR—ACAZT hsgkl A B &SNP AR R 69 &4, R FHLEHE.
55 2 Fa L ZL BT B MRS o R FobT Kt B HAE, VABAZ hsgkl 35 B &9 SNP A B
R 5 o R 28] 648 K M,

A2 BRRAFH— AT G FHIEAR hsgkl A B B 6 E4EH
A ERFEZ A GAREARSER. EZEAR PIELEMF LS 0
JE P FAEARZ 3] % AL 64 A B h .

12
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% 2:
£ & PIERAE | ZHIRAE o P
- (r 20/t =9) | (ABK M)
N 200 132
S8 (&) 29 +12 3112
MR (F /5) 52/148 85/47
% & (cm) 169 + 8 1708
HE (kg) 65 11 67 £12
H R EH/K (BMI)
KT E (kg/m’) 224+3.5 | 22.8+34
Mo & (BNE) 128 + 17 124 14 0.69 0.04
(mmHg ) (0.69/0.31)
Ak dE (BMER) 0.66
71 +12 71+11 .
(mmHg ) (0.66/0.42) 0.0002
b (%) 125+16 123+ 13 0.74 0.019
(mmHg ) (0.74/0.38)
Faak (£%) 73 £11 73 +£10 0.72 0.027
(mmHg ) (0.72/0.51)
i (5% ) 124 £ 15 12214 0.67 0.04
(mmHg ) (0.66/0.48)
£k dE (35%) 0.64
1 +1 .
(mmHg ) 80£10 P10 (0.63/0.40) 0.0002

A IBTARELAARLUFRG LR, SFBTF 8 TSNP F K
EHERZCHINI% THI%, mstTHESTF 6 FHSNPUEZETH 79%.
C A 21% (FAA % SWARH Hardy-Weinberg F87) .

TR (%, BNEFER) b ENSERD TRANSEE. 5
BT 8T SNP Y4 CCHFTHFARECTHFHEAQELKMBERET
HAEAT £ 57, 122 AATH E I B F 8 F 49 SNP #9464 TT 34 42 A 1517
% 6 o Fe AT K o R AR

52 F 8 ¥4 SNP AL, T AETF 6 F4) SNP, XA R 4948
HERBA—H, 122, LAAET 6 765 SNP #9464 CCHHFHAFIL
4T 6 T4 SNP 69464 TT HFF Fa A TC 45 3 & A 1k 44 fo /B H4E .

13
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(%)

01 ¥ 08 8SF8L ITF78 0108 0I 08 8+ 48 0L 718 0l FolL | wofils
(5£)

SIF € 8F6IT| 9IF9TL| VPIF€Il| SIF€IL| €IF6I1| VIFETL| SIFE | T
(%)

01 F €L 6F L ILF¥L 0L F €L 01 F €L 6 F 6L 01 F¥L 01l F 2L | wurhdy
(F)

A€ 74l 9FLIT| LIFSIL| VIFPIL| PLFVCL| €IF6IL| SIFELL| VIFPIl| Hogyh|
(@)

I1+1IL 0L FL9 €1 FIL 0IFIL IIFIL 4 27 €1 F 7L 0l 0L | oy
(43)

91 ¥ 971 OF6I1| SIT8I| O9IFSII| OIFSTI| VIFTEI| SIFSTL| SITFSI| oy
LO/LL DD LD LL 1D/2D LL LD DD B
ANS—4%| INS—T% | ANS—T% | ANST%| INS—%¢| INS—%¥| dANS—% | dINS—% |
hOLB | hOLB | hOLBY | hOL S| hS LT | hB LT | hS LT | ASETY| B
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A A#MBRFTT REAR—HEY TRZToE(LE, 3L EFE),
M 4A-F 6 T 4 SNP t9iE AM BsT T I o B ATk ERAER S /F LEF
B RFEM, SPET 8 T4 SNP G EAMRH B EMLERGIEM, 2R 5
M 4T 6 ¥ 49 SNP AR b R B B 45 F A b fo Jk ) B8 5 4T 7Koo /R 0 S A Z 1)
0 B F M XERIE N —k,

% 4:
P& MAF 6 FHESNP [$FBF 8 P4 % —SNP
Mg EBAEL (BPE) <001 <0.05
AFIKESAE (BRE) <005 0.08
M EEAE (L) |<0.05 <0.05
AF ok EEAE (%K) <001 0.08
WsE EHAE (35K) |<005 0.07
AR ERAE (35K) |<005 0.09

ok 5 PR, O 2 A SNP Z A &40 kT8 REIRFS8
FESNP B S M CCHBHLRNST 6 PHSNP Y TTHEFE(64% ),
1R ZIPRZXM (BT 8 TTHFH FALH 2% RN ATF 64 CC

HHEE) .
& 5:
ReT 689 TT|W4ATF 6 # TC|H4-T 6 & CC
SREF 849 CCl197 (64%) 59 (19%) 3 (1%)
SFEF 8 49 CTI2(1%) 30 (10%) 11 (4%)
SFRF 8 #9TT|0(0%) 0 (0%) 6 (2%)
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FFyi&

<110> #B¥EL - B (FLORIAN LANG)
<120> HmhEMEELSELI T
<130> L61882

<140> DE 101 13 876.8
<141> 2001-03-21

<160> 2

<170> PatentIn version 3.1

<210> 1

<211> 2354

<212> DNA

<213> homo sapiens
<220>

<221> CDS

<222> (43)..(1335)
<223>

<220>

<221> %R

<222> (762)..(762)
<223> Z—SNP(C B T), BT,
B, SNP MEFEXIGES 240 EERUBLSTEER Asp

<400> 1
ggtctttgag cgctaacgtc tttctgtctec cccgeggtgg tg atg acg gtg aaa 54
Met Thr val Lys
1
act gag gct gct aag ggc acc ctc act tac tcc agg atg agg ggc atg 102
Thr Glu Ala Ala Lys Gly Thr Leu Thr Tyr Ser Arg Met Arg Gly Met
5 10 15 20
gtg gca att ctc atc gct ttc atg aag cag agg agg atg ggt ctg aac 150
7al Ala Ile Leu Ile Ala Phe Met Lys Gln Arg Arg Met Gly Leu Asn
25 30 35
gac ttt att cag aag att gcc aat aac tcc tat gca tgc aaa cac cct 198
Asp Phe Ile Gln Lys Ile Ala Asn Asn Ser Tyr Ala Cys Lys His Pro
40 45 50
gaa gtt cag tcc atc ttg aag atc tcc caa cct cag gag cct gag ctt 246
Glu Val Gln Ser Ile Leu Lys Ile Ser Gln Pro Gln Glu Pro Glu Leu
55 60 65
atg aat gcc aac cct tct cct cca cca agt cct tect cag caa atc aac 294
Met Asn Ala Asn Pro Ser Pro Pro Pro Ser Pro Ser Gln Gln Ile Asn
70 75 80 '
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ctt ggc ccg tcg tcc aat cct cat gct aaa cca tct gac ttt cac ttc 342
Leu Gly Pro Ser Ser Asn Pro His Ala Lys Pro Ser Asp Phe His Phe
85 90 95 100
ttg aaa gtg atc gga aag ggc agt ttt gga aag gtt ctt cta gca aga 390
Leu Lys Val Ile Gly Lys Gly Ser Phe Gly Lys Val Leu Leu Ala Arg
105 110 115
cac aag gca gaa gaa gtg ttc tat gca gtc aaa gtt tta cag aag aaa 438
His Lys Ala Glu Glu Val Phe Tyr Ala Val Lys Val Leu Gln Lys Lys
120 125 130
gca atc ctg aaa aag aaa gag gag aag cat att atg tcg gag cgg aat 486
Ala Ile Leu Lys Lys Lys Glu Glu Lys His Ile Met Ser Glu Arg Asn
135 140 145
gtt ctg ttg aag aat gtg aag cac cct ttc ctg gtg ggc ctt cac ttc 534:
Val Leu Leu Lys Asn Val Lys His Pro Phe Leu Val Gly Leu His Phe
150 155 160
tct ttc cag act gct gac aaa ttg tac ttt gtc cta gac tac att aat 582
Ser Phe Gln Thr Ala Asp Lys Leu Tyr Phe Val Leu Asp Tyr Ile Asn
165 170 175 180
ggt gga gag ttg ttc tac cat ctc cag agg gaa cgc tgc ttc ctg gaa 630
Gly Gly Glu Leu Phe Tyr His Leu Gln Arg Glu Arg Cys Phe Leu Glu
185 190 195
cca cgg gct cgt ttc tat gct gct gaa ata gcc agt gcc ttg ggc tac 678
Pro Arg Ala Arg Phe Tyr Ala Ala Glu Ile Ala Ser Ala Leu Gly Tyr
200 205 210
ctg cat tca ctg aac atc gtt tat aga gac tta aaa cca gag aat att 726
Leu His Ser Leu Asn Ile Val Tyr Arg Asp Leu Lys Pro Glu Asn Ile
215 220 225
ttg cta gat tca cag gga cac att gtc ctt act gac ttc gga ctc tgc 774
Leu Leu Asp Ser Gln Gly His Ile Val Leu Thr Asp Phe Gly Leu Cys
230 235 2490
aag gag aac att gaa cac aac agc aca aca tcc acc ttc tgt ggc acg 822
Lys Glu A&sn Ile Glu His Asn Ser Thr Thr Ser Thr Phe Cys Gly Thr
245 250 255 260
ccg gag tat ctc gca cct gag gtg ctt cat aag cag cct tat gac agg 870
Pro Glu Tyr Leu Ala Pro Glu Val Leu His Lys Gln Pro Tyr Asp Arg
265 270 275
act gtg gac tgg tgg tgc ctg gga gct gtc ttg tat gag atg ctg tat 918
Thr Val Asp Trp Trp Cys Leu Gly Ala Val Leu Tyr Glu Met Leu Tyr
280 285 290
ggc ctg ccg cct ttt tat agc cga aac aca gct gaa atg tac gac aac 966
Gly Leu Pro Pro Phe Tyr Ser Arg Asn Thr Ala Glu Met Tyr Asp Asn
295 300 305
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att ctg aac aag cct ctc cag ctg aaa cca aat att aca aat tcc gca 1014
Ile Leu Asn Lys Pro Leu Gln Leu Lys Pro Asn Ile Thr Asn Ser Ala
310 : 315 320
aga cac ctc ctg gag ggc ctc ctg cag aag gac agg aca aag cgg ctc 1062
Arg His Leu Leu Glu Gly Leu Leu Gln Lys Asp Arg Thr Lys Arg Leu
325 330 335 340
ggg gcc aag gat gac ttc atg gag att aag agt cat gtc ttc ttc tcc 1110
Gly Ala Lys Asp Asp Phe Met Glu Ile lLys Ser His Val Phe Phe Ser
345 350 355
tta att aac tgg gat gat ctc att aat aag aag att act ccc cct ttt 1158
Leu Ile Asn Trp Asp Asp Leu Ile Asn Lys Lys Ile Thr Pro Pro Phe
360 365 370
aac cca aat gtg agt ggg ccc aac gac cta cgg cac ttt gac ccc gag 1206%
Asn Pro Asn Val Ser Gly Pro Asn Asp Leu Arg His Phe Asp Pro Glu
375 380 385
ttt acc gaa gag cct gtc ccc aac tcc att ggc aag tcc cct gac agce 1254
Phe Thr Glu Glu Pro Val Pro Asn Ser Ile Gly Lys Ser Pro Asp Ser
3590 395 400
gtc ctc gtc aca gcc agc gtc aag gaa dgct gcc gag gct ttec cta ggce 1302
Val Leu Val Thr Ala Ser Val Lys Glu Ala Ala Glu Ala Phe Leu Gly
405 410 415 420
ttt tcc tat gcg cct ccc acg gac tct tte ctce tgaaccctgt tagggettgg 1355
Phe Ser Tyr Ala Pro Pro Thr Asp Ser Phe Leu
425 430
ttttaaagga ttttatgtgt gtttccgaat gttttagtta gccttttggt ggagccgcca 1415
gctgacagga catcttacaa gagaatttgc acatctctgg aagcttagca atcttattge 1475
acactgttcg ctggaagctt tttgaagagc acattctcect cagtgagctc atgaggtttt 1535
catttttatt ctteccttcca acgtggtgct atctctgaaa cgagcgttag agtgccgcect 1595
tagacggagg caggagtttc gttagaaagc ggacgctgtt ctaaaaaagg tctcctgcag 1655-
atctgtctgg gctgtgatga cgaatattat gaaatgtgcc ttttctgaag agattgtgtt 1715
agctccaaag cttttcctat cgcagtgttt cagttcecttta ttttcccttg tggatatgcet 1775
gtgtgaaccg tcgtgtgagt gtggtatgcc tgatcacaga tggattttgt tataagcatc 1835
aatgtgacac ttgcaggaca ctacaacgtg ggacattgtt tgtttcttcc atatttggaa 1895
gataaattta tgtgtagact tttttgtaag atacggttaa taactaaaat ttattgaaat 1955
ggtcttgcaa tgactcgtat tcagatgctt aaagaaagca ttgctgctac aaatatttcet 2015
atttttagaa agggttttta tggaccaatg ccccagttgt cagtcagagc cgttggtgtt 2075
tttcattgtt taaaatgtca cctgtaaaat gggcattatt tatgtttttt tttttgcatt 2135
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cctgataatt gtatgtattg tataaagaac gtctgtacat tgggttataa cactagtata 2195
tttaaactta caggcttatt tgtaatgtaa accaccattt taatgtactg taattaacat 2255

ggttataata cgtacaatcc ttccctcatc ccatcacaca actttttttg tgtgtgataa 2315

actgattttg gtttgcaata aaaccttgaa aaatattta 2354
<210> 2

<211> 431

<212> PRT

<213> A (homo sapiens)

<400> 2

Met Thr val Lys Thr Glu Ala Ala Lys Gly Thr Leu Thr Tyr Ser Arg
1 5 10 15

Met Arg Gly Met Val Ala Ile Leu Ile Ala Phe Met Lys Gln Arg Arg
20 25 30

Met Gly Leu Asn Asp Phe Ile Gln Lys Ile Ala Asn Asn Ser Tyr Ala
35 40 45

Cys Lys His Pro Glu Val Gln Ser Ile Leu Lys Ile Ser Gln Pro Gln
50 55 60

Glu Pro Glu Leu Met Asn Ala Asn Pro Ser Pro Pro Pro Ser Pro Ser
65 70 75 80

Gln Gln Ile Asn Leu Gly Pro Ser Ser Asn Pro His Ala Lys Pro Ser
85 90 85

Asp Phe His Phe Leu Lys Val Ile Gly Lys Gly Ser Phe Gly Lys Val
100 105 110

Leu Leu Ala Arg His Lys Ala Glu Glu Val Phe Tyr ARla Val Lys Val
115 120 125

Leu Gln Lys Lys Ala Ile Leu Lys Lys Lys Glu Glu Lys His Ile Met
130 135 140

Ser Glu Arg Asn Val Leu Leu Lys Asn Val Lys His Pro Phe Leu Val
145 150 155 160
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Gly

Asp

Cys

Ala

Pro

225

Phe

Phe

Pro

Glu

Met

305

Thr

Thr

Val

Thr

Phe

Leu

Tyr

Phe

Leu

210

Glu

Gly

Cys

Tyr

Met

290

Tyr

Asn

Lys

Phe

Pro

370

Asp

His

Ile

Leu

195

Gly

Asn

Leu

Gly

Asp

275

Leu

Asp

Ser

Arg

Phe

355

Pro

Pro

Phe

Asn

180

Glu

Tyxr

Ile

Cys

Thr

260

Arg

Tyr

Asn

Ala

Leu

Ser

165

Gly

Pro

Leu

Leu

Lys

245

Pro

Thr

Gly

Ile

Arg

325

Gly

340

Ser

Phe

Glu

Leu

Asn

Phe

Phe

Gly

Arg

His

Leu

230

Glu

Glu

Val

Leu

Leu

310

His

Ala

Ile

Pro

Thr

Gln

Glu

Ala

Ser

215

Asp

Asn

Tyr

Asp

Pro

295

Asn

Leu

Lys

Asn

Asn

375

Glu

Thr

Leu

Arg

200

Leu

Ser

Ile

Leu

Trp

280

Pro

Lys

Leu

Asp

Trp

360

Val

Glu

Ala

Phe

185

Phe

Asn

Gln

Glu

Ala

265

Trp

Phe

Pro

Glu

Asp

345

Asp

Ser

Pro

Asp

170

Tyr

Tyr

Ile

Gly

His

250

Pro

Cys

Tyr

Leu

Gly

330

Phe

Asp

Gly

Val

20

Lys

His

Ala

val

His

235

Asn

Glu

Leu

Ser

Gln

315

Leu

Met

Leu

Pro

Pro

Leu

Leu

Ala

Tyr

220

Ile

Ser

Val

Gly

Arg

300

Leu

Leu

Glu

Ile

Asn

380

Asn

Tyxr

Gln

Glu

205

Arg

Val

Thr

Leu

Ala

285

Asn

Lys

Gln

Ile

Asn
365

Asp

Ser

Phe

Arg

190

Ile

Asp

Leu

Thr

His

270

Val

Thr

Pro

Lys

Lys

350

Lys

Leu

Ile

Val

175

Glu

Ala

Leu

Thr

Ser

255

Lys

Leu

Ala

Asn

Asp

335

Ser

Lys

Arg

Gly

Leu
Arg
Ser
Lys
Asp
240
Thr
Gln
Tyr
Glu
Ile
320
Arg
His
Ile
His

Lys
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385 390 395 400

Ser Pro Asp Ser Val Leu Val Thr Ala Ser Val Lys Glu Ala Ala Glu
405 410 415

Ala Phe Leu Gly Phe Ser Tyr Ala Pro Pro Thr Asp Ser Phe Leu
420 425 430
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1 ENSEO00000798789 AL135839.15.1.113673 -1 27517 27634 118 bp
GGTCTTTGAGCGCTAACGTCTTTCTGTCTCCCCGCGGTGGTGATGACGGT

GAAAACTGAGGCTGCTAAGGGCACCCTCACTTACTCCAGGATGAGGGGCA

TGGTGGCAATTCTCATCG

2 ENSE00000798790 AL135839.1656.1.113673 -1 27296 27371 76bp
CTTTCATGAAGCAGAGGAGGATGGGTCTGAACGACTTTATTCAGARGATT

GCCAATAACTCCTATGCATGCAAACA

3 ENSEQ0000798791 AL135839.15.1.113673 -1 26790 26865 76bp
CCCTGAAGTTCAGTCCATCTTGAAGATCTCCCAACCTCAGGAGCCTGAGC

TTATGAATGCCAACCCTTCTCCTCCA

4 ENSE00000798792 AL135839.15.1.113673 -1 26247 26351 105bp
CCAAGTCCTTCTCAGCARATCAACCTTGGCCCGTCGTCCARTCCTCATGC

TAAACCATCTGACTTTCACTTCTTGAARGTGATCGGARAGGGCAGTTTTG

GARAG

5 ENSE00000798793 AL135839.15.1.113673 -1 26059 26142 84 bp
GTTCTTCTAGCAAGACACAAGGCAGAAGAAGTGTTCTATGCAGTCARAGT

TTTACAGARGAAAGCAATCCTGAAAAAGAAAGAG

6 ENSEQ0000798794 AL135839.15.1.113673 -1 25808 25939 132bp
GAGAAGCATATTATGTCGGAGCGGAATGTTCTGTTGAAGAATGTGAAGCA

CCCTTTCCTGGTGGGCCTTCACTTCTCTTTCCAGACTGCTGACARATTGT

ACTTTGTCCTAGACTACATTAATGGTGGAGAG

7 ENSE00000798795 AL135839.15.1.113673 -1 25447 25559 113 bp
TTGTTCTACCATCTCCAGAGGGAACGCTGCTTCCTGGAACCACGGGCTCG

TTTCTATGCTGCTGARATAGCCAGTGCCTTGGGCTACCTGCATTCACTGA

ACATCGTTTATAG

8 - ENSE00000798796 AL135839.15.1.113673 -1 24978 25101 124bp
AGACTTARRACCAGAGAATATTTTGCTAGATTCACAGGGACACATTGTCCTT

ACTGANTTCGGACT CTGCARGGAGAACATTGARCACAACAGCACAACA

TCCACCTTCTGTGGCACGCCGGAG

e] ENSEQ0000798797 AL135839.15.1.113673 -1 24422 24517 96 bp
TATCTCGCACCTGAGGTGCTTCATAAGCAGCCTTATGACAGGACTGTGGA

CTGGTGGTGCCTGGGAGCTGTCTTGTATGAGATGCTGTATGGCCTG

10 ENSEQ0000798798 AL135839.15.1.113673 -1 23808 23963 156 bp
CCGCCTTTTTATAGCCGAARACACAGCTGAAATGTACGACAACATTCTGAA

CAAGCCTCTCCAGCTGARACCAAATATTACARATTCCGCAAGACACCTCC

TGGAGGGCCTCCTGCAGAAGGACAGGACAARGCGGCTCGGGGCCARGGAT

GACTTC

11 ENSEQO0000728799 AL135839.15.1.113673 -1 23611 23700 90bp
ATGGAGATTAAGAGTCATGTCTTCTTCTCCTTAATTAACTGGGATGATCT

CATTAATAAGAAGATTACTCCCCCTTTTAACCCARATGTG

12 ENSE00000798800 AL135839.15.1.113673 -1 22037 23220 1184 bp
AGTGGGCCCARCGACCTACGGCACTTTGACCCCGAGTTTACCGAAGAGCC

TGTCCCCAARCTCCATTGGCAAGTCCCCTGACAGCGTCCTCGTCACAGCCA

GCGTCAAGGAAGCTGCCGAGGCTTTCCTAGGCTTTTCCTATGCGCCTCCC

ACGGACTCTTTCCTCTGAACCCTGTTAGGGCTTGGTTTTAAAGGATTTTA

TGTGTGTTTCCGAATGTTTTAGTTAGCCTTTTGGTGGAGCCGCCAGCTGA

CAGGACATCTTACAAGAGAATTTGCACATCTCTGGAAGCTTAGCAATCTT

ATTGCACACTGTTCGCTGGAAGCTTTTTGAAGAGCACATTCTCCTCAGTG

AGCTCATGAGGTTTTCATTTTTATTCTTCCTTCCAACGTGGTGCTATCTC

TGABACGAGCGTTAGAGTGCCGCCTTAGACGGAGGCAGGAGTTTCGTTAG

AAAGCGGACGCTGTTCTAAAAAAGGTCTCCTGCAGATCTGTCTGGGCTGT

GATGACGRATATTATGAAATGTGCCTTTTCTGAAGAGATTGTGTTAGCTC

CAAAGCTTTTCCTATCGCAGTGTTTCAGTTCTTTATTTTCCCTTGTGGAT

ATGCTGTGTGAACCGTCGTGTGAGTGTGGTATGCCTGATCACAGATGGAT

TTTGTTATAAGCATCAATGTGACACTTGCAGGACACTACAACGTGGGACA

TTGTTTGTTTCTTCCATATTTGGAAGATARATTTATGTGTAGACTTTTTT

GTAAGATACGGTTAATAACTAAAATTTATTGAAATGGTCTTGCAATGACT

CGTATTCAGATGCTTAAAGAAAGCATTGCTGCTACAAATATTTCTATTTT

TAGAAAGGGTTTTTATGGACCAATGCCCCAGTTGTCAGTCAGAGCCGTTG

GTGTTTTTCATTGTTTAAAATGTCACCTGTAAAATGGGCATTATTTATGT

TTTTTTTTTTGCATTCCTGATAATTGTATGTATTGTATAAAGAACGTCTG

TACATTGGGTTATAACACTAGTATATTTAAACTTACAGGCTTATTTGTAA

TGTAAACCACCATTTTAATGTACTGTAATTAACATGGTTATAATACGTAC

ARATCCTTCCCTCATCCCATCACACAACTTTTTTTGTGTGTGATARACTGA

TTUTGGTTTGCANTAAARCCTTGAANRATATTTA @ 1
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ENSE00000798793 AL135839.15.1.113673 -1 26059 26142 84 bp
GTTCTT
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SREZANEXH, RRAESREFEETATRNDMERT el e o amy oo e

hsgk1, hsgk2#hsgk3M A= S EBRI L ETIRFIZ, o R LT

10 ENSE00000798798 23808 23963 156 bp
AR
GAcTTC
11 ENSE00000798799 AL135839.15.1.113673 -1 23611 23700 90 bp
T

car

2 ENSEOG0007988 00 AL135839.15.1.113673 -1 22037 23220 1184bp

A
SATCTT. ToTT

A
Acc = =

AT

T AC.

S FTCCAT.
GTAAGATACGGTTAATAACTAAAATTTATTGAAATGGTCTTGCARTGACT
ARAGAAA

GeaTT,

TACA: AAR
TGT. TTAAS

rAC
Ton
T T GGT T TGOANT ARAACC T TGARAAATATITA 3]
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