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%
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(K 5" E A IR T, IR TIEE () A
Bl E SEQ 1D NO :1 FIRLIR T2 IKIAL IR 73 > SEQ
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HIR / BIR 7y FAEM N T LPHEE A 5713910 fi7
MR E B — M mErE AL A (d) 2> 20 M
HIRIZIR 7 T, 1R 70 1 1 I AMERE ™ 4% 5%
5 (a) 2 (b) FIRLIR 73 124558, Herh prid i
BEIR /IR 7y TAEAIN T LPH 2] 5722018 47
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B T BRI 701 B SNP 23 M FR At
6 e N TR f LB Bl = A7 AE B PR B VR
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Lo —FdR 7~ N2 i SURE Bl 6k 2 (R AZ IR 73 1, HoAr T 1l U e — HR B2 /K At it (LPHD
LRI B3 SR TR

(a) F1 SEQ ID NO :1 KRHIHZIRFES) ;

(b) H1 SEQ ID NO :2 £RHIIRFH .

2. — T U B N A B LR R sk = DRI B G 2 B AR R 23 F
BT SRR — MR R E K e (LPHD BEPR ) B3, R Tk A

(a) F1 SEQ ID NO :3 K/RHILIRIES ;

(b) [ SEQ ID NO :4 R IFES .

3. WIBURE SR 1 B 2 Tk AL TR 701, AL IR 4+ M JE R 41 DA

A WIBCRIEESR 3 TR AL R 43 1 Sorb Pk R0 5 BRI 2 DNA R BRI — 3 4

5. — PR T, HOBURIEE K 1 8L 2 iR LR oy 71 v B, B A 20 17T M,
A B & LPH JER AZ E R A 45, —13910 SAZEFRAT /5 —22018.,

6. —FIZIR 7 ¥, SRy SRCRE K 1.3 2 5 iR KR 7+ H oAb

7. — RS T, SRR SECRE K 2 2 5 AF—WUITR LR 73+ B Ak

8. — AL, B B RCNE K 1.3 2 5 IR KR 4 o

9. — P, ZBR L ERCNE K 2 2 4 F— TR LR 71

10, — Pl BRI ZESK 6 Frik B AR AL I AE N0 340

L1 — P BRI EESK 7 Bridk AR e AL IR A N2 3= 40

12. J0BCRE SR 10 3 11 BTk A AE A 2800 24080, 23 A 540 Mok 40 B L B A fig
LT 0 T LB A A0 O AR ) 4

13, WIBCREE SR 10 8¢ 11 Frid i3 NS qE R4, 138 N 208 35 40 i D e BRI i 5 5
PRI 40 20 i s 2 S DR AE 490 40

14, —Fh GG %G G E WBCR R 2,34 TR I BF AR RUAL IR 73+ 8K
BUOREL SR 9 Pk I8, e Frdk (B AR A% R 7 FEAH . T LPH 51K 13910 7 s A7 &
FHE AR/ BRAEA RN T —22018 7 SIS E B IR

15. —F2Widl &4, Ze WA G a-S WBCRER | 2 7 —IRrid KR 5 78 /
SRR EE SR 8 Bk 9 ATk iEk 14 .

16. AUMEESK 1.3 22 6 AF—TUITd (AL R 73 76 il 25 FH T D058 B N\ 2 LR g ik = 11
{FAEBR Gy MR IS Wi 26 B8 S 287 FH B0 56>k 15 IO A8 3 sl S LA X FEI &
JRPE N BIRE S P 25 B GRS AR EER 1.3 2 6 AF— T iR BIA% R 73 1 BIAFAE o

17 BUMEESK 2 22 5.7 AF—TUITR (RAZ TR 73 76 il 2% FH T D08 e N 24 i LB Bl ook =
FHORE ME A AR B 5y M2 W L6 4 T K N 2R A A6 00 36> 1 T = sl o L
A IXAER Zp B BN AR S R a6 B B RS BRI B SR 2 22 5. 7 AT — I ik A% R 7
THAETE.

18. WIARIELR 16 B 17 Fri i, JHrh e S5 0 Ik 0 38 A0 6 7 7248 44 2F T, 4%
BRELSK 6 Frid 1) 5 51 2 848 7 e A\ 22 7 FUBE B ok = IR% 1R 70+ BLAM I BAMZ R 73 - 51
WIRUMEESK 7 Bk 9 5 B9 42 B e 90 HAMRAZ IR 70 F1F I EREE, 5AE T Frid i vl b K 1R
Gy T AT FERLIN T iR % AT

19. QIR EE SR 16 5 18 AT—T0UFTIA R 8 P 5 122 5 FH A, 455 s D R o 28 P D7)l v A BT o
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FRI 2R A 7 0 B Ik ) 28 A2 FH PR Al Ik N DIV A, JF 0 BT s R vE AL T4 o

20. AIAURESK 18 Bk i R, He b pira it B ml Rl b i

21, WIBCMIEESR 16 8¢ 17 Frads (R B AT, e mp B it 0 0 46 40, 16 00 5 M) B2k 1 22 7 4F—
TR HIRZ IR 701 () 22 /0 — BB 73 R P40, B (R0 70 890 8% LPH & DA % H R A7 5. —13910
M/ S BRAL K -22018.

22. IBCMIEESR 21 Frids (AT, F e [ AR AN B0 P 2 BTk BTRZ R 73 1 BP9 o

23. WA EE SR 21 ik (9 R HT, 12N TS B S A8 8 DT ik 2R 7y 1 WO Fe A0 i, 4 3 22
D PTR LR 7y T I T IR & 43 o

24. JIBURESK 23 Pk B9 R, Ser prad i 58 i 5 W S (PCR) SEB I i)
348 R 2R B S Y.

25. QIBUREESK 16 22 24 AT — TR B S A, 2 mP B i B i DAy IOV L35 L L PV
PRV IEZHZR R B IE AL 2R B2 ik Bk B R B A N1 ZH,

26. QIBURE K 16 22 25 A% — TR RIS, 3o P ad R RE & B TR e e 7y 1 [ 52
TR EAASCE Y b

27. SRUMIESR 26 Frid (95, G b Birad B8 ] R SERp 0 A 5 P AT ot s BT Bk
B E R

28. BRESR 1 27— TR BIRZ IR 70 76 8 FH 100 38 s 2L o U ik = F) A7
1585 B B2 Wi A S N

29. — A E, ZEAHR A EE DS AL EA SRR R 1 2 T B
R HIZIR 71 BOMEE SR 8 5L 9 Pk i3k .
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£ E S5 A B FL #EEEER Z 85X R DNA TR =K

B G

[0001] AR B Je— g |2 BHR 7 N 2R i SU B I ook = JF A0 5 i FLBH IR — R B2 1 /K i
(LPH) ZEEK 57 & 73 BIRZIR 70 - AR 73 T ik B « (a) ARA B SEQ 1D NO -1 %R
JEANRIRLIR 5 15 SEQ 1D NO :1 PP AT 4 it & TR 8 fid st s (b) A
AHEALE SEQ ID NO :2 FIZIRIFANMAZIR 42+, SEQ 1D NO :2 [ /7 FIBHEAAE K] 5 If
5 TE 9 #RBFH) T 5 (0) 2 20 MEEFRR LR 5+, AIZIR 7 I B AMEAE ™ 4%
TS5 () 80 (b) KR ¥4, A ik ) 24 118 / IR 5y F{EAHN. T LPH ZE Al
5’-13910 £ AL E A — A HMERERRES F0 (D) 220 20 METFRR LR 1, SR 77
T EAMEE AT S (@) 8L (b) MR >+ 2448, Hh Ird 2 TR / R+
TEAHM. T LPH ZE K 57 —22018 £ fi AL E A — A SRS EREL . AR BHIEW RAEAH & A8
IR EIRZIR 53 T ) SNP [ 43 B ISR b, A 56 il N B i SRR I ik = R4 7 AT B B MR T
o WAL, AR WIEW B TR0 BN B U R = 1R 7 A5 53 5 S 112 W 25 ) PR
&

[0002] T EcHiAk

[0003]  AULEHS 51 T 15 2 3CHR . IXEESCRRA T 25, B 6T K FIHAE 3%, 725 I
Ehs% .

[0004]  FLBEMEE — MR /K (LPH) Rl b Bz 4 ok ik, HoW FURE, 0 i Bl 3 /K i
N HETRERETLRE o AEM LB W A, FUREAS PR R AN TT D —#R 4, LPH
(12 S P 2 AR AR AT o 7R A, IX PR B0 A DAk A2 e N 2R i U Bl ke = B EL R
Wi AE RS, FLRg e K 2 BN I T SRR B AN 52 1 7™ 2 R ) 1 e AT B8 24 40 (X )
Mo FUBBBIERFEL RO GG F R E AP ANE, tH 1-2 8 (REA) 3 10-20 % (55
22 NP BRI, LEALWCRT— S8 S A P A R rp, LPH 35 1 7E K 2 B0 A 8 2E e 8, 3Py
LB A A2 FUBERE S e . OB R FUPHBE IR Stk / e S 1 BE DR Y P st A% i o, AN
TARRR SRS, PR 2 B R 0,

[0005]  AH IS Wi i N 2 i FLRE Bl ok = (AR 2 FLRE I S22 MR iae (LTT) o A 28 (10
ANEE) S, 4% 1 FFLRE S T RARELS T 12,5 % TR, B RFE N 50 . FRNFLBE
BI % 20 K1 30 73 B0 5 R B ME MAFE . SR FH 51 25 Bk S AL BEE 0 e w2 R B (Hjelm A
de Verdier, 1963) . ics% LTT AR BARER o B MUBEAR AL IR oRESE TEORT 1.1
ZEIR / TF (amol/1) YEAFLHER KA B Bbr&E (Gudman—Hoyer A Harnum 1968, Jussila
1970, Sahi 1972) o LTT AL 1B FHPEFE I PR 12 3624 10%, BRI LTT HRBUR P RIS 1 2y
A 90% (Isokoski Z& 1972, Newcomer 25 1975, Sahi 1983) .

[0006] 45T 0.3 va LFE / T o A4 = 0 il 1 4 2 L BE 9 AX 3 (Tygstrup F1 Lundgvist
1962) , 15 738 jad% 1 sdlbl / T o AELE T 12, 5% I FUMAS T H i LTT HORS i 2
[0007]  fEEXEESR LTT FPIRE BTt KB AR T 0. 2mg/100m1 FY L3 20008 1 v A6 A Bk
BT NGRS . IR PR N PERS TR AR, 18 Rt K2R B B ) B e 2 R R
VE o WEHTAE S TERR S BB T AT 2R 2 AG A, DN o2 SRS R 200 I e b i R L T )

4
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i T (Launiala 5%, 1964) o 40 R Gk 4282 15, i UM RS AR T 200/ S 3 HFLBE
Wi/ BRI LA T 0. 30, BRAEH SBERY LTT A ol ik B e K i B FHE KT 20mg/100m]
H A FUBEAR E % T 8/ T Smg/100m1, W2 W ) L3 FLRR BB = 2 IEA 1K (Sahi %%, 1972) o
Wb AR, B AT W AT FUBBEER Z 7R BB LTT ANVER, PRI ERR 2 TR AT1R
NHEITERIEAL AT B o BT e AN B SURE RS = 400 DL L2 e S M R 1
FERA (=50 — WA ARG ), P DLBH 2 75 S dbax s DL A R il i 12 T
[o008]  #RTMY, H ATEA K FEH 2 4R HLIR B B PR moks ) 1 4 R0 A a0k . AESE
ERIZH DNA/ R I8 7K PP 5 1208 106 PR AR e Dy o DRL UG, B A HP LPH Z PR 16 4 B X S 30+
DRI ) 52 A 4B 7R 5 FURE R R RSP / ARRR R AH DG DNA A8 5, th VA 5 iR AR ¢
[k A PFAE F RSk mRNA Zn 78 AR IGEDE 0. 1 RIOBF TR S FLBEBE G ER e / JERE
SR PERE SR B FA T SR A2 IR P B35 AR R4 o, R 70 5 BRFLBEREEE PR ) 70kb
B TR U S B BRI AN F T (LD) T —SURIFSTIR S T LPH JE R R IE I 5 i = B AR HE 5
PR EBEATHEYE 10 AR, P71 55 LPH 35 R 3654 i3 S U % G ik A vl
SN 2 Ji LB = A998 ERLAR G 170

REAAE

[0000] 25T UL ENZ, AR B 3= R il 2 $2 1L REGS VI A ] /7 (5 b 2 W e A\ ) 5L
R i = BV 1) S S T T BRI T ¥

[0010] 3@ ik ELAG AU B SRS P R 1 AR A 1 5 it 7 2R DA SR AT e P 5 A ]
AR TT %

[0011]  [RI, Ak B B —Ff o] e sl 7 e N 2 i LB B = (A% 2 0% 1 A% R O T
AL W LR — HR R HF /KA (LPH) JEIRI 5784, SR 7y TiE B : (a) HA S SEQ
ID NO :1 IR FAIRIRZ IR 4 T, SEQ 1D NO :1 FIEHIHMARAE K 4 I T 8 #iik
a0 5 (o) B SEQID NO <2 IR T4 A% IR 73+, SEQ ID NO :2 ()7 Fi 4
ABAEE 5 IS T 9 #RKFF 5 (o) £ 20 METFRINIZIR /T, EZ IR 111
HAMETET KA TS (@) 80 (b) MIZIR > 72448, i riR 2 7R / #%1% 7r T /EAH
T LPH SR 57 13910 7 SR B A — MM mE kAL SRl (d) 270 20 MG BRI
IT GRS TR AN &M N Y (a) 8L (b) MRy 72458, Hrb ik i 2 & 17
T/ R4y FAEAHN T LPH ZE R 57 —22018 o7 M A & B — AN S A ph It

[0012] AR B RTE “ I FUMNE — AR B /K fdRE (LPH) JEER” SRR g i HoA K FLBE K i
R R BN FURE R Ve P B R R . B E. C. 3. 2. 1. 23. 62 R AE,

[0013]  AIE“ ARG FLBEREEL = 7 ¥5—Fh ok Uk 2 FUBEANIN 52 (150, & —Fh il 78
TRK— &7 5 N i 40 B rd) SURE G — AR B2 1Pk Al (LPH) S MR « AR BRI BRI 5 i
R G R B e

[0014]  JH i “ Bl SRR A B FURERE B = 7 $5 R ILE) SNP FUAHRY (1 3% B 5 16 7 JF
ARG R X — s, AN, T R E TP AN 5 LB N S T,
BRI RE T 75 1% 57 8 /0 SR 5 | RS o AR T BT (19 46 8 AN HERR SNP 2 — B9 Fh SNP
B FEEIER .

[0015]  ARE “FEFA% 45 N 24487 ¥R AN U AR N R BN BT R AL SR P AL R A4 A8

5
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SMFo EARTE R SCHITE SR A A AE . BRSPS I IE 24 0 7 b A5 A TR 2 BN ) 22
BB QL FE LR 43 F W AL RH B4 AR S 3 37 < LB 4 Sambrook 56 (43 ¥ S b <L IR = T
it (Molecular Cloning, ALaboratory Manual) ) ;¥4 SR #ESEES = HH Rl £t ¥ SR S, 1989 By,
Higgins 1 Hames (4n% ) (ML 444, S2HH 7778 (Nucleic acid hybridization,apractical
approach) », IRL Hflittt, 2 1985 ( 2% ik 54) , /AL Britten & Davidson [ “Z¥AC
iM% (Hybridization Strategy) "H 15,3 £ 15, A (&5 H ) M EHEE 65°CF.
0. 5X SSC 1 0. 1% SDS HZRATBRAE 42°C F 50 % FI L 4 X SSCHT 0. 1% SDS HHZRAT . 2448
Ja 1B AT VR CL R R AER R S 5 . YRR A EFE B U 65°C TR, 0. 2X SSC 1 0. 1% SDS
B 25°C 4 65°CF,2XSSC AT 0. 1% SDS 8% 0. 3XSSC F1 0. 1% SDS.,

[0016]  fENASL FIRATF, RRUEW K —M 2 20 ME IR AATZIR 77+, W Bk
(c) A (d) o 2RI, AR BHIEP Je 220 50, 22/ 100, 2220 150 8RR /D 200 NMEH R IWAZ IR 77
¥ Rk, PR sl v Bt 2 25, 220 50, B D 75 MZHTIR, 2220 100 ME IR,
an BIR (o) & X -13910 A7 g’y 57 A 37 sldn Bk (d) & ) 22018 A7 55 57 A 37
[0017]  Rif “HIR 5> F 7 Te RAMAERRAFAE IR 77 o AFRIAFAE LR 77 F B 46
CDNA B JLATA 4y 4m PNA,

[o018]  FEAK B, RiE “HE SEQ 1D NO MZERIFANIIR /> [--- 17 ¥ie 2 /D LL SEQ
ID NOJE X IR 7 T K20 I MEERIIZIR 7>+« [FIN, X EERZ IR 75 F e 22 A8 i Y AR
REE SCIY (f4n SEQ ID NO =2 B 1.3 Bk 4) #ZIR4r 1 57 F / B 3”7 Kim 30000 %1
%o

[0019] A ARz fpidh, RIRHE AR B, BE 2 LPH 2% B 24322 i W A 5 i FLBE BB = AH ¢
AR AR T MCM6 FEERIAS[R] 1 N 2 7~ o MOM6 2 5 R 20 (MCM2-7) 19— 53, A AR (E 41
Ji JE 4 H DNA RIS 4 R R A2 — AT ab i . MCM6 AS[A] T LPH, H:ZH 2350 A AN 32 [ ] , MCM6
FULPH #5 E AR ACT B A M 0 IX L8R IR 7% 3K P P2 (R AN SL AT TR (L A0 2 S
SR E I The M AR o o %52 i AR SRR T B8 LA AN [A] (1) 2R 3% LPH A
MCM6 ZE PRI () DhBE T 2 vk o B A AW fniHh, 251 56 A FLRE B G = AHOC, X AR A (B33
iz —) 5l bR LPH B PR S K P IO 68 1T AR DG, {HAF MCM6 [ 4% 3% JL-F- 805¢
R R .

[0020]  HRAE SLES, X 9 ANHT I 55 2= A B SR AH SN R B AL AT, B
NZ g FURE B SR = A7 e BRI E 2921 B — Bt 47kb B TE] . X% X 381 77 51 20 M 8 78 —
PR Z 5 (SNP), B C/T-13910, HAEFT A 7 2K Al —EK 1 4 DA FRARER
236 MMARIFEA, 5 AT i FLRE R = 224t 8. 55— SNP, R G/A-22018, 75 C/
T-13910 FHE 8kb HysmRIAL, kR T 7551 LA A MARIRFIEAR DS . C/T-13910SNP
7E 1047 A~ DNA FF 5 A 1 A3 26 i 7 A8 = ASASFELCEE 45 1 e A\ 2 i SLBE Bl s = 16k
W, NI Rk R E B R A T e .

[0021] R4 N & I8 R 0B ORAEXT 5| I LPH ZE ] b3 i S A% IR 2 &1 4 47
PrEIEEAL B INES R . RE IR SNP 2 A2 W i A B Jiz LR Bk = B S R AL T
WSz (R LA, A b w] BB M A TR A B ~ 13910, BR&E A% TF IR AL & —22018 43 i, IXJ2
HI A2 —13910 [ SNP 55 73 B (¥ RS A 2 gy L B Al 5 2= 93 461 100 %6 A1 5, 1T A2 & 22018 [
SNP 5 pli A\ 7Y iz U G50 = 1) BT I AN 98 Y AHIC o AR B AR /0 AT A B —22018 o A2

6
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W7 RS N 2R Ji LB g o = BRL 5 IR M I T TR il o

[0022] i F LS 2 B VPAL SNP AFAER 7%, B BT AT 77 (0 28 J i 8] P A6 2 AR 119 ok
AR T FE R HLAS 23 25 52 038 2t R BH S5 SRR B4 A7 400 12 W e N 28 0 7L R il sl = )8 £ ) Ik
M.

[0023] AR BHIGWS J— Rl & SURNBE — AR Bk il (LPH) JEEK] 57 &5 A% R 73
MY T E :(a) AHABAE SEQ 1D NO 3 IR FFA IR 4y 1, SEQ 1D NO :3 %
TR AEE 6 P 5 (b) BT EUHL S SEQ 1DNO :4 FIKZ G FEA IR 5y 1, SEQ 1D NO :4 (]
JPABHERAEE 7 5 (o) — PR A>T, AL IR 70 T B AMNBEAE 4% 45 N 5 () 51 (b)
IRZIR 53 248, P iR I 2% 5 IR / IR 73 FAEAHN. T LPH ZE B -13910 £7 Ui AL & |
AR s F (d) —FIZIR > T, EAZ IR 7 T I EAMEAE ™ M 2 T 5 (a) 3L (b) 1Y
BRIy 1348, K TR 2 286 / IRy FAEAHN T LPH ZE ] 22018 A7 s A & LA
— MR

[0024] A< BH IR S5t 77 XORT 77 A6 kb R T 0 I B N AR N B Ji LR gk = IR ot
WA Gyl o 2, X AL IR 7 S e LPH JEBR 3 )67 & -13910 B —22018 [ “BF 4=
A7 RAS TR Ay SEE6 A I 56 mle A TR i LB I = 1 5 PR (et R BE . AU I 15 R iR 11
BT 56 5 iR A A

[0025]  FEAS B — AU St 77 X, AR 7 2 JE R 20 DNA

[0026] AN/ BHAILIGE St 7y 3 e e i LA 43 88 B 520003 PR 40 i B2 2R 2 R 40 DNA oy
SERRREAT A AT IX — S

[0027]  TEAKR B IAZ IR 43 1 o — AR Ik St 7 X rh, B adk 1R 2 5] 4 DNA 2 26 R (1) — 30
5Fe

[0028] AU BHARIE 70 # & A AH V. T LPH ZE A 1) —13910 B —22018 A7 ) MCM6 £ Al 1 &2
=P NE T

[0020] b4, AR S HA 20 14 MEHIR ) R IR 4+ 1) B Horb ik v Bet
F LPH LR ( B3 ) AR IR AL E —13910 BT IR AL E —22018.

[0030] AR B A BERT g RAR BB () A . Bz v Bonl o iR BE 4L S
WU SEFR T & L IR 7y 7o BB, AR BIIAZ IR v B & LPH 25 1R B A% P IR Ar
B 13910 s HERAE —22018. X LAy B A, % A BOa] o8 B AR R R k5 R s B s
G FLREREEL = PRI IR (PR “5B 17 P4 ) o BRIk, AR BH ) Bl FH 40 H 4
WX B AR R R 5 41

[0031]  ARBAM fr Brdb— D0k h 220 17 MR, AR 2 /b 21 METFIR, ik R
/b 25 MZAFIRUN 30 MZ TR o

[0032]  HE—BHh, AR &S FREER S T AN ER 7> 1.

[0033] A WIS 7 S £ D 14 MEE R IF = /DA S LPH R L3t e 51 47
s —13910 BRAT & —22018, 1 5L 77 XN 73 #2248 B A 28 B 5L BRI EE it A .
PRI S 48] G 5 B A= 7 e 1) (RIAE A —13910 BRI slfz s —22018 ERAR T ) 8051 Eskder
RN TR SR B = (A SR (BRI A -13910 R MR EFEAT 5 —22018 FI S ) WS
NP 15 BARTT T X 7 2 AR R AR IR W R RS A A TPk 4 1F ANBe S
FIT 40 AT & A 119 DNA RSB B AN I RRCA R A bR T2 A% R 7 T AN BE 7= A= nT R K045 5

7
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[0034]  {EiX s b, TRV R AR WIRIZIR 7 1 B HE P BOAUEL AP FIAZ R - AT bR ac A m s )
PRI FIRIAR IO AL RS BOR PERRIC I °H 5] PP sk2¢ Yehnic o FRICAZER K 5 2 A AT 7
FINFHAEB U Sambrook 25, FIRG|CHHER

[0035]  ULAN, AR IICW R BIRLIR 4y T I Bk . AR I ER & A B8 B AR Ay
FIRIRZIR 73 B 5 A A5 SRR P UL R 43 o

[0036]  FL A, 24 n] A& AR B AL IR 43 - I A% Gkt F T2 BRI R A 1 JBORE S Rl
T BT B B A o DUEh, BT IR (1) 8014 R SRR BT / B R A% B B AR - ok B FE IR
T8 B P 0 0 2 SR AR o P B RAE D B 2 B AR FL SRR R, T TG AR R B
(A% IR 73 A i 22 B AR Mo o WM FH AR UG AR N 53 0 N 0 77 V2 e B A T A
A4 Sambrook 25, FiR 5| SCHl Ausubel 2%, {Current protocols in MolecularBiology),
Green Publishing Associates and Wiley Interscience, % (1989) FHEIARKIF A, 1]
B, A B IAZ IR 73 FH A AR W] Bl L AH B R B fk b A b 25 BARg . A AR B
IR 5+ R TR YR g L4 B S i AR R i iR A d s 40 M. o, S s
M yes BT R A% 40 g, 1o 4 i ER 4 5 DEAE - %87 SE M A 5 1 2% e B30 He 2 L nT A At 40 g
8 3 s L EIR ) Sambrook

[0037] XA B AT E— 205 0 an SRV AE IS A B FE 32 40 OIS A R A R IR TR
BRI PRI IR . DRIEHE, A BT IRZ R 73 1 Pl R VE b 5 Rk i 45 e A e e, SR AE
JEIZ EREAZ AP IR R . TR 2 % 5 R ) 2R T8 B0 50 2 4% R % 5% i mT 8835 ) mRNA
AR 51 O DR AE EAZ 40 e, IR FLah P an i i 2Rk i oot e s s
DRSS AL LR BR8], W] Pt A 5 1 DR B SR 2 MG SRATRE I 2 IR 5 A1/ 8.
W0 BERPTIR TR RE I B o BB IR 45 S0 AT A0 45 2 S5 15 0 - AR 2R 1 o
T A/ BRIRAH R B R P JE B 1 X Ja. AT A3 S % 1 3= 40 i b 22k 1 45 o e dE
WRWFF ) PLy lac, trp 8¢ tac A3, 7R EAZ 8 £ 40 M b R I8 PR o 51k
WEEEIR) AOXT 88 GALL JA 2l 7~ sl FLah ) sl H At sh M 40 L FK) CMV 5 3l 1~ SVA40 JR 31~ RSV
JA BT (Rous AIRIREE ) « OMV B985 1. SV40 M FEIREE AN S 1o BT o R
A 3K B TO A I B HE 2 L TR T U IO R 4 b5 5, W SV40 2 BT Bk thk 258
WRFE AT i AT REHE, BTk S A0 ] g i — A el S R T I TR R, B A e Rk i E A
P e A L A4k, 1) C BN AR 4 e SRR B o SO ARSI U0 TS S I SR IR A
fl 51 Okayama—Berg cDNA ik #4& pcDV1 (Pharmacia) . pCDM8. pRc/CMV. pecDNAT. pecDNA3.
Echo™ 75, & & % (Invitrogen), pSPORT1(GIBCO BRL) ©X pRevTet—-On/pRevTet-Off ©
pCI (Promega) » RLIEHE, FIEYTE 7> 41 & BEAE 54 Ak ol % G ELAZ A 40 I () 8014 b () A%
B (ER IR N Y R Sk IR T

[0038] 1 b3k, A J BH I 80 A3 ] O JE DR A B8 8 AR B3 ER B Btk . R ERIVR T I 5 Al
S I RSN EUE N HE AR T TR SN, IR R R — A RN
Mo SCERHP IR T 7R N B 7R 135 BRVG 7 138 & I BRI 7 15 35 A AR S AR N i 2
%0 5 WA U :Giordano, Nature Medicine2(1996) ,534-539 ;Schaper, Circ. Res. 79 (1996) ,
911-919 ;Anderson, Science 256(1992),808-813 ;Isner, Lancet 348(1996),370-374 ;
Muhlhauser, Circ. Res. 77(1995),1077-1086 ;Wang, NatureMedicine 2(1996),714-716 ;
WO 94/29469 ;WO 97/00957, Schaper, CurrentOpinion in Biotechnology 7(1996),
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635640 B Kay 2 (2001) NatureMedicine, 7, 33-40) M A 3Ch 51 12 2% SCiik. A Kk B £
W BB AR R et o BB T | NGl M sl i IR B s s iR (I iR 2, 1S SRR )
FINGHML . Uizt By () 40 o A e 25 400 1, JVR i 4 e i O 40 i B SEAT AR T 20, e e sl
PR i 2 T4 . FEBRIG 7 R AR B A AL IR 4 1o

[0039] AR BHILWE K51 ess | ns, Herh (5 sl n | a7 (i) Pts i &F 5 E
RAL S LPH JE PR A% R A A — 13910 5] —22018 (4% IR 8 H B AMEILAT o

[0040]  fRikH, AR B KRS /D Jy 14 AMEEFRE I 17 8% 21 MR . Sttt
I 24 MR ARSI T 51 55 AL A 13910 Bif7 5 -22018 R 27
G FAT B AL FF 565 18 A ARSI 7 32490 S A e 3 B 4 e i mT T X ) 2 2
A AR, ARG AT H ) G sz I 2 1R B i FLBE B Bl Z (1) ) I I 2 e . AN R BH IR AR PR
BES1 / 51. —MEAERZFPIINITFIIRE . BE 2, G55 AR -13910
(IR ERAZ i —22018 A7 A S 7 10 7 A1) B B AMEERS fth BLfh o S — PR S 1 5 A
PR —13910 B H 17 847 A5 —22018 FR BRI 41 sl L B AMNRERS b Bk o T2 AC 44T
PRI 28 P4, 449 40 55 5872 e HDRE i ELAR R 5 [0 R A B 56 467 R DR B il EH T T S
AP BIAAT . VEFIE, H T 518 R 2 AR 215 5

[0041]  BhAb, A B B AR R B EIRBAREA AR NSSTE o 108 3w #5717 58 AL sl f
RS B E S, %08 BRI SNP 2 — B E ARG FEE G+

[0042] A< Jx BHIR)AE TR H5H5 A% e BH B I BlAe e Hb B N FE PRI A A 8 fA o AR i 24
AR NSRS E R T an, R AL S 8 Ge R e (L Sambrook &, FIRG13C) W™
EEALI A B (WK ) BT RE R o R AR B I EE NS08 3= m] 40 i) B e A
A 1 LB BESR = 1R 90 o

[0043] AR BII— AR IE St 77 2, 35 ST 32 22 40w I BRI L B H 40 i L B 4
J W LIS 40 B AR 40 J e R R S ) B SR R A

[0044]  H: HR A 28 19 40 B O K W AT B (B coli), H0 28 1 M BF 40 o 4 R &2 BF
(S. cerevisiae) BT EE JRE% RE (Pichia pastoris) 40 M. 0k ¢ 50 B 40 o 2 il 45
(Aspergillus) 4, YLt B 40 M Ao FERKCR L8P 5L (Spodoptera frugiperda) 4H .
R FLBh 40 M B 7R LPH BRIk 1) 45 s 40 il R FF 46 CaCo2 41 i

[0045] = A= 2R FL PR HE N KRB ln e BRI /N B 77 925, S5 H AT IR 1 2 A P R B B An gk
PRGN AETE A M VG 40 e T4 Mo Bk DR 48 B sl AT AR A e o WTRR i A U B BT I T i
THEAT TR AE N 7 A IR IR G FEEAT 07 18, w4440 A. L. Joyner 4w (1) (F&
Hir S m, SCH B 77 (GeneTargeting, A Practical Approach) ) H A, (1993),
AR A 4 Bk, AT S A G 4 & 1) B AMZ IR 53 ¥t DNA ER IR 23 B IR i 1) R 5
DNA. AU A K™ A 3 JE R HE N SR (0 7 iR AR, WL wo 94/24274. 74
HIERAE AN (OFEFEUER HARE ARSI ) kG T40 M (ES 4802 ) » B ES 48
JHa, 9 4 AB-1 Z2 W] FH T [R5 2E XL H A 1, BT AB-1 R A 22 73 R ANIE BR K] SNL76/7 4
W% 75 2 (McMahon A1 Bradley, Cell 62 :1073-1085(1990)) 14 K-, 2 A4 Robertson,
E. J. (1987) [#] {Teratocarcinomas and Embryonic Stem Cells :A PracticalApproach)
E. J. Robertson 4#H, 4 :IRL HfRAL, p. T1-112 A . HALGE K ES R AFEHARR
T :E14 & (Hooper %%, Nature 326 :292-295(1987)), D3 & (Doetschman %%, J. Embryol.
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Exp. Morph. 87 :27-45(1985) , CCE & (Robertson Z%,Nature 323 :445-448(1986)) ,AK-7 &
(Zhuang 5§, Cell 77 :875-884(1994)) . HITAFEE HIRFRAZ K] ES 40 M A= 1 /)5 BLZR I R
DI % ES 4l 2 gt (RIELEE AN R B IR Al i sl R ER G 2 5 WG E
FSCERRE 7 KON A R Bl ) 1 A T A L FK DTIREE T ) o LSRN IR ES 48 R R e T E
NS B RE, AT G/ R BT R BA T T % 5L 4+ B 40 i LA
PCR 8%, DNA B[V 25 43 M7 326 o S5 AR ) R LR K DNA HROIEHf I B AR S FE R A7 AE , LS 8 245
T AR B IAZ IR 53 1 I A ZE DR /N B TR 7= 2B R A BE R /N R R 1

[0046] A% BLERIAE N B AT A 49 n A BEERL /N B, KB B BRG 0, MR Of ), 7, JE B4
PRIk BT il By % R R AE NS B /N Lo AR I BH IRV S5 DR s G mT T AR e BH IR TR
T REARRZE R RIE / 5 R dE— D, AR BN IE R 3] T F50 LPH B 1) &
BRI, GlanfEmia b 3 — WA, AR AR NS ZL R BT T 0058 W] fe i
SN i S B R = (RIE T )/ A A e AR R TAT BT

[0047]  BhAh, AR W K5 AR RBZIR S R g G HA N E AT IR
Gy e I G A B PUAAR B (R B TR 1A

[0048]  HrAkT] H T-IU5: 455 FF 7T F T A SIS AT 0 AN I 23 B A, 4l L IR
[T AH 0 () 8 B S N AR B 5 DU IR B, B H T Bl S % 58 6 HG s R
b (ARG IA WA 4, Harlow A Lane, “Antibodies, A Laboratory Manual”, ¥
SRHE SIS = R, v SR HE, S, 1988 ( W22 30K 53)) o

[0049]  HRPEAK BH, HUIARE R UL 5 A7 f —13910 (LA AZ EF IRl M s me A% R ) 8K
Fr s —22018 (AP Z IR N SR LT IR ) IERAL . IZPUAABSEARAN 5L A -13910
(R EF I e fr B —22018 AL IR EF IR R R AR AT BRI N, o AR B FRAEFE P il 28 BB (1R S
MErT I L S P B AR A 41 R 584 1) ) DNA 4375, B 481 4 BLTSA 3 By b AT 460 » H
A HLEAE TG P A 5 B P B A5 S AR B AR B P 418 52 R AN A 5 Pk g k.
[0050] AR BHIHLAART] 4 FEPLECR B BUES T 2 PiPiiiE h s . i3E AR AR E
“HLiR” S PR PRI Bedl tn Fab, F (ab” ) 2, Fv 8¢ scFv 7 B ; WG 1 Har Low F Lane
P, BIREISC. PRSI BOT ERAR B (2F) A IXFEIA T IR S A K
BH B PLARAH [R) B3 A (R 45 R S PR AR B B E R ER ) it X 484y m] B 461 4 ik
B AT o

[0051]  ACAHE A G2 BVERTE “ 3Gk 7, Fow S an Osborne 2%, Curr. Opin. Chem. Biol.
1(1997),5-9( W22 #k 51) 8k Stall F1 Szoka, Pharm. Res. 12(1995) ,465-483 ( W. =%
SCHR 52) o

[0052]  UbAb, AR WS K —Prdu R BOE PR BR B 18, Ho 5 F R BF AL RYAL IR 75 1 e 7 THE &5
HEAS 5 RBFE R AR IR Z AN R PR R R g . KB R T 5RTF
FRE P2 A BRI e I SR A CAE L BRI
[0053] 20 Hh, AR KM IR A B TR
[0054] AU B 25 A &4 Fl TR BRG T J7 i, Jod
[0055]  BRAL S T Ak B 259 46 0 o i B AR A%
A/ BRI S

[0056]  ASNIH A G I 25 WA AR 1K1 1, LA 4% ol 1R 3R % o ) ER VW 7K LRI vl

10
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P 11 N BT TN e R P R e s A NEE SR/ BINEER WS N W R K
B 3 B X Ly A S P T A AR 2 B A2 A& & AL &4, Bl n, Ji i i ik
RN B2 SILA A BN < 55 B RUE PNEH o 5R1E3E RT  B  A If PARER] 3%
PUE o IEUNER 22 FF 30N, 45 TAE— 88 BT B OB 2 A 38, C 30 S8 AR B IR AR 4
BRI AR S A0 531 IS TR) 2 253845 — e fi RRER UAT A [R I A A PR 250 i
R FRIFR)E T 4 0. 001 £ 1000 v g {218 sl ) R L RIARZ IR 981, ] AR AE AL %R
9 M Bl AR B RA L 500 B, JU R 5 TR B R R B I i o ) B AS R R K P i
R DNA FE 295 10° 3] 10 A~ DNA 43 F 145 DL AT pre kg . AR HASY
AT R A B o gy 2575 OB H B I S G K o s 0 n] B DNA it A TR
s W e A ) S 5 I T T N S B B S B R T s N A s B A
20 24 ) B A5 TE K BRI BRI LA o ARSI 7 o T 8 SR & — 1 i)
ARG et R AT VSR A FLBE Wt R SR o KB BT K RS / KSR FLR SRR, £
FEERSRANGE PRI . 18 M S MR A5 U B AR MRS XA e A e AR S A 2 LR A
A% PR 5 it I PAY ) 8 P B 5 R AT R b SR R TR T8 (9 AR
AT BERE A LRI ) 2555 o BRI AR B R AT ELAR IS nsn ] andesd AL HLaa Al
- SE Rl M R R L S

[0057]  UbAh, AR K& B R T, EIRREE, ERSIEE X, R/ 8k
PR ERR / B = AR S WA S

[0058] W4l HI+ VPG A B A2 i L9 Bl = 1) By S a2 W S ST
HINBIZERIARGL . S W S 22 Bl e 7 Al BT — A sl RLL B ) s
I AGIUE T MRS WA S THG, R 212D +8°CHI +4°C . Ak
T OLILIETR 5 o

[0059] A< YA Ko ple N R LB g ke = ESAH SRS I 1) 47 B0 5 SRR 1) 73, L4
TGS F P B e AT B R I AR IR S Il B ARSI BRI 73 T (1
I AEAS RS T7 A, AT IR B A 2 51 sl RAR e 5 A7 AE

[0060] A BRI T3 A TR BT IR N / R WO R DR 45 1 JF45 21 B8 3 JE R 1% 2 75 A2
JR N SRR B B 2 R S R AR . TR, R PP AR B 20 1 R T B A RO
FUBHBEGZ (K 5 &M . X T LPH ZE0R B3l 9 -13910 £z 1, HOA RIRAEEIRAS 1ML, A4 BE
R0 1 72 W o RSN R LB Bk = SSOIE AR B IR 2 I o g — T i W RO IR IR AR 1Y
i SOz ARG (C/T) , vl HEWT 2B 1w 1 5 B A g FURE Bl B = T2 oG, dk—
L, 1% BB B R R A T R T o AR, A SR O AR B (R ok B SRR
37 WIAH N G AR RS, DU m] W7 8527 2% 45 S DAL RS PR NI 21wl RE R A 1%

[0061]  XPA7s —22018 HK) SNP 73 M7 B B OLSRALL, FEG e th B AR . AAAELEG 1Y
TARFEDR S N Y i LB Bl R = 1) 2 S sl B S i N i FLRE BB = o T G/ AR
RATBEAR L ZE . DAL RS R AR AR A 2 WLt . AR S0, B
TR RS AW BT AR AL Z .

[0062]  {EA AW T iR — MR St Uy 3, B a6 A 558 5 _EIR 5 R s 7R A
Rl FL R B = HIRZ IR 7> 1 BAMIRZ IR 70 7 50 LR B AR ) BA AL IR 7 1A R
BHE (R TR HIAAE T S TEFE dh BIRZ IR 70 5 %48, TR BT R 284 o

11
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[0063] AR A H LR 73 T R4, o - UK B A A e 5 7 41) (B 5 | sk FR 7R e A
R FUREREER Z (1)7 50 ) o IV BRI IT 106 () 4 AT ST 15 BY AR B ) B AR AR IR 3 A B
RN GRABTFHNIAL . AL, 5 RAL P I HEAMILIR 7> F AR BEEAR AL SE AR
FEBVRAL o A5G0 w] 43 Sl S/ S I 28 A2 S5 BRI INAE 5 BB EE /3 FER X 23 AR R BH B A% A8 T
EHHAG G IR R RR RIS R . BT XA R I A8 TiE B AR Al G
1/ BREAR Al A SR R TR, AE 23 B A A S A RS DR RAE L ) P O B

[0064]  {ERE— DAL IE S 77 X rb, AR B 77 V25040 A0 4% DL i) P9 DDAV 4 i o 9 24 A2
PR T IR () 2 A ) FH R 02 N DB AL, FF BT BT ) WAL

[0065] A% % BH FRTIK ANk Sk 7y XA T8 o (50 19 7 V2 X 00 B R AS RAE R A8 - 1ol
1, W AR T 13910 £7 25 8% —22018 o7 1K) DNA J3 148, 25 BR il P9 B EAT 050, 2478 7= 4y n] 1
A R AR A PR A 10 R 2 A D D) 1 2R 2% A8 TUIAS 45 77 HA SRS 7= sl AN B 5 mT 5
T PR R 2, BRI I EAR S ) IF o AR, G DNA 2B 54K C/ T 510 751 T BRI 12 9 )
B2 CviJL, XF DNA ZZ 54K G/A 0,5 55 57 IR PR 1 P9 DI 42 Hhal R Acil. FH Webcutter
P27 RILATIR (1 BRI 9 IR E] rg/cyo W EAESE T4 Mrid AL =4, 5 an e e v vk, SL
AR PR SRR G (B AN IRAL CME TR o B ] UL LA R B AR 4 DNA B IZEVERR o

[0066] 5 11 ik T DNA XUBE BT A BUAE FH A 10 1100 S5 0% 7 IR S0 % Pk 2% A8 A o 75
i, A WG 74 5 BN R 3 AR 45 i DNA EfViZ8 B8R RNA E[3ZE X AH S AR — R . 8 i 9 b
YRR P m] SEIRAR I, FLAL A A U AR I 9 VB L2 RO B AR IC ARl (L L
w) .

[0067]  HR4f bk Py 2%, 7E A BH ) 7 3 0 s — DL e s it g X, B ()R B A mT A D
(ibr i, B ani ik R ) ik s il .

[0068]  7F A B I J7 L 1 g — ARG St U7 =X rb, B il il 38 AR5 I o2 IR LR 1
Z bR AL TR P51, BT IR 130 40 A0 8 LPH J PR () 4% B 6 067 A5 —13910 F1 / B A% HF IR s
R -22018,

[oo69] i it f% 4t #2 )7 2 — H 4 Sanger BX Maxam/Gilbert ¥ 0| (i — B 1 ¥5 & I
Sambrook %%, FiR5|3C) SEILAZER 7> F I E .

[0070]  {EAR &R B 755 00 5 — AR St 7y =X rh T ek [ A /N 28000 P S5 IR R 2 43 1 1) )
E o [IAH /NI e L 0 B A2 R RN S A R R R 1 02 | A BT M SR . 1 5 B SRR
FER 2 XS i PCR HH— Rl AE ) B4 IR AE AL 5 1408 18, b A=A 05 | 3%
BB hiAE R (SA) BHEHIH . PCR =978 M pl SR8 T X LA /N 00 7 5 | D R U AE 58 AR
AT XSS Ao M (H3) B IEARIC I SR FEY AR R AT IR 5 R bR 1L ANTPs — &2 i
NANBEI R RN, FAE T Tagq RABEINT . Z5R0L B THEE OB EN e fe W 27 A8 R
GEANEAF IR = AR, JF R 4 R Eb%6, W SyvanenAC,Sajantila A,Lukka M. Am J
Hum Genet 1993 :52,46-59 Fl SuomalainenA F1 Syvanen AC.Methods Mol Biol 1996 ;65 :
73-79,

[0071] AR B 5 1R 0 — AN i St 77 2 B RELE DN 2 ATk R AZ B 7 410 AT, 3 38 22 /0 iy
RIZBR 5 TR 53 o

[0072]  PLUEHE, tHEE-AREHRER N (PCR) F Y o AR AT & (4 38 7 v240) e e g e
W o

12
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[0073]  TEA R B 7 i — A1 St 77 2, B il (0 90 50 A0 A8 0 AT 438 s N o A 1S
vy, Horh 2 /bR T TR 8 8 R NV 5102 BR S IEUE T EIR K5 IRt. 1R
Sty P iR/ B AR MRS IR B, A A 5 B AR BB SR R AN A A8 15 [ o
[0074] WS PTIR K H bR F085 7 5 2248 05 1R BANR RS, AR IR iR R 5 H
FRIPHVRY 3 o R TAEPUER (R ) MBI AT 5 [ 28 8, A% IR
FIA L GETAERY ) AP ARAT (G RARSATY B ), 1 R S AETAEC 7510548
HARHE, WA S D SNP 2428 5 | GG o EIZFME O T, 20 BT TR R 3= 4 (4
FEEE AR 4 15 1R AL s B AR R, § R 041,23 B4 B ) KR -13910
F 22018 P FISE ELR S HIE B

[0075]  FEAS & B 73— MLk St 7 =N, BTk i 38 m] B 28 A BBt SN, (PCR) SEIR
BT IR B9 B ED PCR

[0076] AU A CEAE PCR. T AR B 3L 20 S R 46 1 an 4t 35 ANMIEER, SAFR N
50ul, 7N VU PRSP DIROATE 93°C R ARME 3 738 ;1B KB IR 55°C FIR Kk 30 #b s i fd D IR
N T2°CTNIEA 75 BB, B S AE T2°CF I 10 438

[0077] AR EHIE— 080 J 58 s N AU Jiz FU N Bk = A7 A0 B 5 MR U7 25, i AL H
ST ARG IR 5 B IR PR EIOE AR e B R R R e S . FEARULEH R,
i FH I PUARE Y, 586 B AR RO BRSSPI RS S 25 R ) AH B, R AR B
RIPURATFAE LG9 M Qe (o 3R R 2 B B AR 0 (— e 482 1 S5 AR 256 DRI R — ol iy L B T 5 = 14
SRR, MAEE I FUBEBESL = )M HIA R G . PLeh, AR % BH 1) 75 A0 0 R
(AEA XTI ) A7 A T AT, 200 FRAFE O N T 3 =R m] BRI SE AL IR R (456 Tl
FHOOTHEF A= Y B 5L e SRS S IR B AR S5 30 AT DA

[0078] M3 45 A T PR IR R A P AR AR 40 ELISAs 5 WL 41 Har low AT Lane™, Lid5|
Lo

[0079]  FEAN & B 5V AR I 5t 7 b, I ()30 (R B A4 st 7 4 i m] s I b i 28
ATFRIC o

[0080]  FLAriE AL HH AT °H 8 PP sk AR IC AT U PEFR L, W B R 5Bt A T i
AR5 20 (P PR RO AR IE ) SER 9l Hi's AREE | FLAG ARZEEK myc ARZEFRIC
[0081]  {EAR R BH (1) 5 v2sidt— AR Sl 77 =, i i 46k %095 23 4

[0082]  FEAS A B 177 V2 55 — ML St 77 s, BT (ROl A T3 s 2% i J LA
S MRV PRV K2R KGR B IE ALZR A B RS Bk Bk B IFIG ) LA R s
b AR,

[0083]  TEAS & B i oy — ik St 7 b, B rb Tk R R B2 43 7 (81 5 1 — i 1R ¢
R o

[0084] A% IR 73 [F s 1 [F 4R S i) ] 25 2 M I8 77 R 3R g — 0 M, &2 /DA S0 ] 44
SCEREI WS B, SE AR S R SO e AR AR T RIS B K A o FEARHE, 1 A SRR
FVFR B AR N RS B BN 1

[0085]  TEAR & BH I 77 vE R LI 16 S 7y sy, il IR I8 AR SCRE M 85 s SRR i s
R B T AR

[0086] Dk, AW K AT FIR LR 43 73 T BN B SLBE BB = (A7 AR B 5
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R
[0087]  fni L VRAHATIR, ik #% IR 73 1 [ SR VR A7 A8 B N7 i FURH B R = B9 i B
YRR 73 M7 o

[o088] LA, A BHIL B — PR &, AR S A S — D E— AU ERR T ER
By ¥, LIRS 1s 1Ry, IR EUA, M/ B EIR BT AR /R B A

[0089] AR BHIAW Jo FIRAZIR 7+ BRE AR AE I RV T N o

[0090] L&A AR BT IR R G 7 7, X BLRIREIE F o (159 R 12, AR
AR, IREIZIR Yy 7 BT PR RERIT A, B ki, SEQ 1D NO i3 & 4 #ik
T ERF B TR A BAEE IR (o) He XA -13910 IR (B 27"+ SEQ 1D
NO :3 /) B Bk (d) Ao XA s —22018 R HIR (27" T SEQ 1D NO 4 #1) . fiLik
Hh, B i i Br L B 2220 200, 2270 250, A2/ 300, &7 400 FERALE R D> 500 MEZEFE .
[0091]  FEAS A& B N 9 — ML e s it 77 =X, B 28 R Y67 7 V5 167 B TR 1
NG F U RE RS =

R 1 152 AR

[0092] P 1 HFFEHISE 22 AR AT G FLBRBE L = Kk . SRS 5 R on I FLBE BB = /4>
7, BY5 (0 RREA RGN, M5 (2 ) ZoRRMmEmRaEs. t RR%E SNP 1yl e
EHEAME (K 2),

[0093] &l 2 : o AT g LR B = 407 A IO B S . TRl PP B BAC se AL Tk P2k b A
Mk 7R LPHMCM6 F DARS —/NEEIA], i Sk ) ) Bk R &7 BRI 37 v 8]
o R N 2 A PSR IR E A7 A7 2o KPS IR R 2 R ORBEIZE A 51 Hh )
B, Wb B LRTHEIA I PAC FEZX B 1K) PAC 106020 5 iZ8k AT IR 2 FRid D2S2169 [
L. B 7R MOM6 HE K] () 45 1) A0 45 b5 SURH IS 25 20 M5 DS A H OC (128 5 AR ) A B AR AL T
LPH [RI55—AN ATG (19 57 (1) 13. 9kb FI1 22kb (14 & F 9 F1 13 .

[0094] 3 A% AR AR g A AL A T FRICXT R B 55 22 i A B LR B R = S5 1 #F
YA R AT Y R R T AT BRI T AR FE AR RR AR M R BRI B T . IR
TAAAAE TR g R b AR RF S M G BRI R A Y FEAH3E SEZ IR b, v N
T Jig FLBE Bl G = A7 PR TARic LPHL 1 AC3 Hr () 47kb [ <3

[0095] & 4 A7 MCM6 ZE[A] (3220bp) FIN 7 13 BIFA) T FF A8 -13910 7 53 B
SNP [ 5371, L A %] S0 i e 2 T R S 1 T e R P AR o T IR )67 B /N P RER R« AP
F1)24 SEQ 1D NO :1.

[0096]  [&]5 A7 T-MCM6 ZE Al (1295bp) I &+ 9 T4 3 A8 —22018 fi7 i LK) SNP
(117 41), SLrposs FUBE R RR S0 PE P AR e IR B S U IR AL B /NP B R . A
J¥%1 % SEQ 1D NO :2,

[0097] &1 6 AL T MCM6 &K (3220bp) N7 T 13 H AL —13910 A7 &3 b i i 17
Feo)e HoA Brik A& /N FBER IR . AP0 SEQ 1D NO :3.

[0098] & 7 AL E T MCM6 JER] (1295bp) BN+ 9 BIFHIH FF A& —22018 47 s bR
Ho FTRIALE H/NFEER R 7428 SEQ 1D NO 4,

[0099] & 8 .45, & T MCM6 JEEE (3220bp) TN & F 13 F 3408 —13910 £7 4 F (1) SNP 1]

14
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JEA), oA ook FURE R S PE e SRS S 0 I B e A TR A7 Bt/ B R . AP
#1)24 SEQ ID NO :5.

[0100] & 9 405 F MCM6 FE[E (1295bp) [N & T 9 HIfA0 8 —22018 o7 5 1 11 SNP [11)F
A, oo LR B R S M AR e R B S R TR AL E N EER IR . RS
i SEQ 1D NO :6.

BRLHEA R

[0101] "R A1) S da] 1 BH AR R B

[0102]  SEJlifs] 1 - FEBURIEBIAS 4T 0 37

[0103]  Z3#r U R B SF 22 m FLRE B 6R = KR AL T 2921 & LPH ZE R 36 D2S114 A1
D2S2385 2 [a] f-EAN 2 MM B ARRE (B 1) . KI5 FRiC D2S314. D2S442, D2S2196
A1 D2S1334 FE B 1) EEUEH , B D2S2196 FRic 3RAF I B KL AR EAE 6 = 0 BN
7.67(F 1) HbRICD2S114 (KK B, 1V3) Kl & M AL S0, i 2 FLBE R ek /
UV RS L2 BTG s HbRIC D252385 ( Kk B, IVLT) Rl EA 1 (Kl 1,% 1),
TR 32 VAN A SR T o RS 8 A i O B X 8, BT A A 2 & RIS (R D
PR AT AST I ) Fe 0, LA 557 5 DR 3 R o 4 43 B0 g AN R S 55 W 00 2% I 3 ) S A -
(LD) "7, B5HEZ) 200kb [AIBG I LAFRIEH 754 (LPHL3. LPH2, LPHL, AC3. AC4 F1 AC10)
SR LD (p < 107 Fw B EEANEYS, 1 LPH 255 37 MIbRIC A S nfB 1 LD IFEdE (%
1) o LPH2 Fl AC3 P Aibr e 55k 7~ UM Bl 02 1 5 2 R ) e S0 38 R AN T (p << 107)
[0104]  FKIEAF TN G LA e Sahi BFSCRIY RO 27 22 KB °. 19 &2 70 4F
FEF R N i SURE B B T T ST % . T IR AR R — AR S A 7 1 DNA
IR T ARSI ZKIGE RN G o AT KGR G 194 Mk (B D . &
B IC FURE R 523050 (LTTE) *° #5277 Bk 49 N ASMITE KRk R SR ADIRZS . IS TeA
DU LA S R HERR AT B R IR ME I (1) 3 o 8 ARV e AR PR R IS B AT
A 52 RBE A ILRE 5 JEHE B A 1) DNA. VR A58 — X BRBIFIT, o i /R = 36 K 2% I ot
(K5 B 25 RS b AR 2 18 00 52 25 W v R o A4S HP S0 BRSP4 196 BT DNA FE A EA T 0
F o HRIEFRUERE T 20 B A TE bR A K DNA® . 31X — R A AR S LS 137 A FUBERE RS EAE
59 ANFUBEBEAERF LA o BRSNS ANED 37 K% M. Rossi B4 ) 9 AN B KA DNA
FEA I RS M. Lentze BT 9 /M [E N DNA FEASFN 0 E 37 K% J. K. Seo BT
22 N EEIE A B IS FEAR BT 0T (ZEFEH 23 ANEEE AL 9 A2 KRR A 7 ANl E A, Horp
— A E N EEEE ) o 12 W B R ORI E o S, TR B 2E A AR AR
TIZLIX 1) 938 ANBE 44 457 2 MR 1ML (1) DNA il CEPH SR 1) 109 52 FE ) DNA™, #1572 C/T 3910 22
SEARTESF 22 NBEP ISR . BRAMR FIARUEREF *°, 2007 T 9% (Papio hemedryas ussinus)
() RIS AE i R BE R 2 DNA . I R A IR S 2 KSR B AR 22 1 25 (EthicalCommittees
of the Helsinki University Hospital) FUZ¥F 2240+ 515 (Finnish Red Cross Blood
Transfusion Service) J¥Fn],

[0105]  SEJtifh] 2 3 & (1) SR A AL 3 by

[0106]  F—r B, WiAIAL TR 3087 T 2921 | LPH EE RN 3 1A w5 2 8 i P2 Frid
00 i E 2, RAW RIS, 287 T oK H Généthon ResourceCenter™ [ty LB RS A Bt
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I 29 EHANEE 2 AR TEFRD :cen-D2S114-1cM-D2S1334-0cM-D2S2196-0cM-D2S4
42-2cM-D2S314-2eM-D252385—1cM-D252288-1cM-D2S397-1cM-D2S150-1cM-D2S132., K% %k
ARG 2 H Généthon EITELR ML 1A 2 (Chumakov 55, 1995) (435 YAC HIt
BRI AERARY 150 1 IR 12ng BEAR DNALGpmol 5144).0. 2mM A4 K% 1 2  20mM
TrisHCL (pH 8. 8) . 15mM (NH,) ,S0,+ 1. 5mM MgC1,.0. 1% 3 20.0. 01 % B JiEHN 0. 250 Taq 2§
4 (Dynazyme, Finnzymes) ¥R EEAT PCR. HA—Fi514) 57 s *P- v ATP ZEAT K
STHEARIC o 12 NAE 2 LR e M 2R EAT 35 MR :94°C RAR M 30 75, AN 5 1 4E
ANFELE TR IB K 30 #0, FRAE T2°C RGBT 30 Fb DB ARTE N 3 Bl B E R SE R E Ry 5 4y
B PHER A BLTE 6 % RN BEILEER oy B IR T B B,

[0107] 25 B B A6 A E B )7 5 ik 38 #2 )7 (Repeat Masker program, http://ftp.
genome. washington. edu/cgi—bin/RepeatMasker) ¥ LPH LK FHIEEIMEIEREA H 4 9 >
T EFRIC E A FF I BACs FERI41 %1 (NHO34L23, NHO318L13, NHO218L22 11 RP11-32911)
h ik, GRESFIIMERTI. PCR A& wifefhhl  #ER I IFE . %3 B B
1E 6 % RN MEIEIZ SR b0y 38 3T A 5.

[0108] i FHIE®FE /T4 (LINKAGE program package) (1) MLINK I ** 155 et It 406 44
P EDE L FLBE B o Z (1) 5 G A PRI AL 58 2 40 2, A B0t 22 7 5t
HAZH50 A FE RUTR A 0. 40 B 2522 ABE Bz i IAEis o 20 5 DL %, (Rl
AT I LS 20 5 L ERIAME . DO ARBE LTTE 8 52 AR IR A K 4. S5
BT Downfreq 27 * PRAlsR A SEIF IO S AR I SR SRR f s A .
b, BB AR O e AR BRI, AT AR L BRI B T 08 0 LA LRI A
RAEA D EAE A A RS E RPN BI [ EBH K LD, R 1 EoRIX Mk P (E. fi
FH 40 R R i 2 b e A T by 2 B A . LPHI-LPH2-LPH13-ACT-AC3-AC4-AC5 ( & 3) ,
KGR G4t 54 DN AERpER M YL RN 33 AN RFEPE Gtk m] H T AR 047

[0109] 4 Tk S5k X 4 ) PU > BAC 7% [% NHO0341.23 ., NH0218L.22, NHO318L13 Fl1 329110 41
LGN TRIT P 20350 43 AR 2 S 3 S R b RO o 2R AR ic ACS SEfH AR
I 142 —tRNA & (DARS) ZERISM R+ 10, 378 55 222, 5kb (K] 2) o MR IZEB X B
PR, f 7 A LA bR IC R AR, HoA 5 150kb [AJE (cen—LPHI13-LPH2-LPH1-AC7-AC3-
AC4-AC5-tel) (Kl 3) o — R EEM AL IIAEAE T 20 DRRELMESAIIEA (60% ) MAF/ET 3
A ERFER SR (5% ) W, MAEAERR SR M S SR P RS2 2K S A . JERpal i
ST IEP AR ) 40 % I B AL S AR SRAE YA R, H 5 D SR E A R A A A A
N5 TEORAF IR SRAG B 53 BT B EAI b, WIHE UM Bl ep S8 10k 467 i PR TR ic LPHL T AC3 22 []
ATkb WIIAIRE T (L 3) o

[o110]  SEiAA) 3 - e A ZY i U R = A7 R 7 471 23 i

[o111]  7Ek B LM FLRE R G Z SR — S8 B 02 2 (R 2H DNA [ 888 PCR v Beb 7 i br
100 LPHL FTAC3 2z ) 47kb B 38, FFbATI0 7. 12 DX 3800 46 28 55 P iR DG Bk 47kb [X 3517
36kb AL Y A PR R FE (MCMB) FEFR ° (Il 2) o B T 3L 52 AN 7 RS, £ MOM6 5 ER1 4 i X
HRAREST I BRS¢ s AR Z OB 4Tkb X 252 T 43 Pl SNP A9 Fhal 2k / A Z S (3R
2) o SHPMAFAR (C/T 5010 M G/A o) 555 ZHK RN FUREBERFELNE: / AR FR SRR IEAR
(R 2H3) o H—NFHIIAE AR C/T 910 15 MCM6 FE K[ P9 2 F 13 W, A7 T-FE B LPH %%
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PRI PRI 28— A ATG 255 1K) —13910 fi7 i o 58 —MAHIR IR AR G/A 05 7E MCME ZER I 25
9 W, A7 TREEY LPH ZE R 5 — A ATG #0511 —22018 A7 i (1] 2) o IXPRAPAZ s A AH BE
8kb, 5 LAY EHIZF 2= 5 T SN B FURE B 2 583 & . v Il sUs g sk = (3F
FEE ) IR I G Clage T Gpngs (3R 3) o A MBI, IR AR AL T H 2 ot
W, C/Tosene BT L2 RTAETCAE AT G/A sors B2 T Alu TG

[o112]  SEEGMEHh, 76 55— B, Xk B S F 900 5 I 8 B X sy 35— AN A ABL) B
FERUIG 3 AN HERR BN A 2 NS RREE AR DL S 2 MG R AR AT I (B D)
18 FH %4 Sequencher 4 (Gene CodesCorporation) 578 ma i A 75 17 LK il 5 = 5% Bt [X I3,
(25 FF ) BACs W)= K 20 )7 41) :NHO034L.23 . NHO218L22, NHO318L23 Fll RP—329110 £H 4 i,
—ANBCERE. B T AR IS LPHL R AC2 2 [A)E8 HZ ¢ BE X I S IR 514 ( LU iR
—RINBEM RS ) . {5 HA SR DNA(100ng) 514 (% 20ng) «dNTPs (200 1 M) bRk
e 0.5U Taq ZE4GHE (Dynazyme, Finnzymes) KRR 50 w1 ¥ HE4T PCR 47
. ZEPCRAEWIT PCRAGIN 4 R 1 :94°C FRMTERIEASME 3 73 8h, ARG AE 94°C, 30
Fb :55°C, 30 FF ;72°C, 1. 25 /3B RIGER 35 IR, JJa AE 72°C R 10 20%8h, 24 PCR =41 K
MT Lkb 1, FATMEH] Dynazyme @M (SRR ) . {1 BigDye terminator
chemistry (PE Biosystems) XJ#i4k[¥] PCR =4 (15-40ng) JEATIEIAINT . HH ABI J7 51 73 Mt
1% 3. 3(PE Biosystems) fll Sequencher 4.1 (Gene Codes) 73HTE#H

[0113]  F U oy ) L W g A S 1

[0114] ¢ HAGFEKZLDNA (100ng) 514 (4% 20ng) <dANTPs (200 1 M) BRvEZE MR ) 0. 5U
Taq 24 (Dynazyme, Finnzymes) BT A 50 w1 34T PCRY 1Y 76 1K PCRAE I 451+
TGP AN PCRs :94°C N RMTEAGARNE 3 40 Bh, SRJEAE 94°C, 30 7 555°C, 30 7 572°C, 1. 25
YRR 35 IR, S JEAE T2 CLEfH 10 7380, HBg RNV 4L PCR. ] BigDyeterminator
chemistry (PE Biosystems) XJ4i4L 1] PCR ;=4 (15-40ng) SEATEM T B ABI #4515 Hr
1% 3. 3(PE Biosystems) fll Sequencher 4.1 (Gene Codes) 73HrE#i

(01151 d ik [ AH /N B0 v e ot LB AR S 1k

[0116] fFHH— P EALKIS Y (57 -Bio—CCTCGTTAATACCCACTGACCTA-3" ) Fil—Fh K4
EMEAEI S (57 —GTCACTTTGATATGATGAGAGCA-3" ) F™ MAEE L C/T_ 40 28 A DNA Fr
Bto 78 EREAE A — A BT (57 -Bio—TGCTCAGGACATGCTGATCAA-3" ) Fl—
MREEMZA T (57 ~CTACCCTATCAGTAAAGGCCTA-3" ) ™ 3 iP5 ik G/A 505 22 T AR
DNA v Bto ¥4 10w 1 (¥ PCR Wi i AE s S b R Ak 2 fLh (Lab systems, 57
22, &VRIL)E, ¥ Syvanenss (Am ] Hum Genet. (1993),52,46-59) #1 Syvanen
55 Landegren (Hum Mutat. (1994),3, 172-9) FriK (K 77 1204 45 & [ DNA 28 ¥k, fERA 1L
TINEA 10 B2 E/R (pmoles) C/T a5 (57 ~GGCAATACAGATAAGATAATGTAG-3" )+ G/A o5 (B” -
AAAAACAGCATTCTCAGCTGGGC-3" ) HI/NELIN 51 A1 0. 1w 1 5 FU RN G AERR 2L T S5 A7 R R X
I i) H-dCTP H-=dGTP (115Ci/mmol ;Ammersham, 2 [ ) B 55 L0 Bl 47 45 1t 25 o 55 DR % V. )
H-dTTPH-sATP FHZZ i i 0. 05 ERAT [ DNA B85 (Dynazyme I1,Finnzymes) HJ 501 1
ANESINFE SONTR G o AE 50°C T I B TR E MR 20 438, UG AL VRIS, 48
TEARIN SRS 0 e Ve I U PE (Rackbeta 1209, Wallac, 4524 ) » X REF PCR F=43%)
AT PRUCPATI? & PCR P3R4 T P ICEAT /N BN S Y. o
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[0117]  C/T_ya010 225 1K) PCR 5 | FIASIN 5 19 K5

[0118]  IE [ PCR 5|4 : GTCACTTTGATATGATGAGAGCA Tm 58 SEQ 1D :8

[o119] A& I=14 GGCAATACAGATAAGATAATGTAG Tm 58 SEQ ID :10
[0120] ‘=W EALRIUSIY Bio—CCTCGTTAATACCCACTGACCTA Tm 62 SEQ ID :9

[0121] & Bio-TAGGTCAGTGGGTATTAACGAGGT SEQ 1D :7

[0122]  G/A 05 22 57 M1 PCR 5 | ARSI S 140 0

[0123]  1E[4] PCR 514 - CTACCCTATCAGTAAAGGCCTA Tm 58 SEQ ID:12
[0124] A& INE14 AAAAACAGCATTCTCAGCTGGGC Tm 62 SEQ ID :14
[0125]  AMEAKIRIAGIY)  Bio-TGCTCAGGACATGCTGATCAA Tm 62 SEQ ID:13
[0126] X Bio-TTGATCAGCATGTCCTGAGCA SEQ 1D :11

[0127]  SEJEf) 4 ST / X REAIFFURE AS 1K) DNA 725 5 fk

[0128]  KF XUBERBEE ML 73 BV 4 T L BE BB = (2 W ek 46, 76 196 ANI3HT T XURE B
VIR S R FE A3 B 1) DNA FE S TP 40T C/ T agr0 FH G/ A s A8 ARSI . 3£ 59 A1) 2
NG UREREER = o 59 MBI 6 > (3K 3) 4 G/A s B RIRRIAE GA, R 53 4
NAE G AR P 59 MRS AR C/ T 5000 LS C AR, 16 137 M8
INFURE R RS E AR, RIE C/T 910 T G/A oo, 2B T4 AR AL AT FER T A A,
63 MIRZ A1 CT Fl GA TS5, Wfr C il G 4l 25 (R 3) .

[0129] A4 AT H At A BE (3% 675 S A4, [ 40 ANTRAS A XU B i = IR 9E 25 22 A1 v 43
25 DNA B 5 RT3 <23 ek BRI, 9 AR BRCOCR) 8 Ak B E . — AR KA
R G/ A g5 IZRE GA, FoAR T 39 AN 7351 K C/Tys10 FH G/ A gy HIAES CC FIT GG (3R
3) o TER T P BRIy M FEAR , Horh AR 6 NASE AHE K 400 DMK C/T-j5g0
AR YR 5 AEAGE SSRGS = (FLBEREAERE SR ) SeAHC. 1E 401 MBI,
400 A1 Y G/ A gpers 22 77 K5 FUBE B AE RS2 AH G o

[0130]  SEJif] 5 : FLBEBE FREE AR AR C/ T p010 HIAF TURAT WG %

[0131]  Jy Wi 44 25 25 N BE b 5 00 Bl SR = AH ¢ /9 48 59 1R B/ 0 3R, A8 18 AH /b
RO P30 %0 0 R 1 A 22 U R I 0w TR X B AR e X ) 938 MEE 4 OF
22k M Y DNA BE b (R 4) . SEIG MEHb, BE M C/T 00 A8 5 UK B9 DNA B A —
A Y E A 51 % (57 ~CCTCGTTAATACCCCTGACCTA-3" ) F1 — Ff K 4= ¥ % 1L 11 5l
Y (5” ~GTCACTTTGATATGATGAGAGCA-3" ) HE AT " . XF T G/A e AT AE A — Fh
W) FE AL 51 W) (57 ~AGTCTGTGGCATGTGTCTTCATG-3" ) F1 — i K A ¥ = 4L 19 51 W
(5" ~TGCTCAGGACATGCTGATCAACT-3" ) #E LR & FIEATH 8. ¥ 101 1 (1) PCR =44 3k
BT E Y AW IEE E LT (Lab systems, 2522 ) o Z¥EFLIG, 1 LARTHGA 1 7732
19:20 352 £E A DNA A5 0 48 10pmoles G/A yyos (57 ~GACAAAGGTGTGAGCCACCG-3" )« G/A
13015 (57 ~GGCAATACAGATAAGATAATGTAG-3" ) [ NEVII BB 4AN 0. 1 v 1 5L MERG IR 2%
37 F5 BRIAE B ) H=dCTP (115Ci /mmo sAmmersham, 5 [ ) 5515 FLHH 7 2 0 5547 55 R
H-dTTP FIZE R P17 0. 05 B.47 DNA 285 (Dynazyme 11,Finnzymes) [£) 50 u 1 /NASINF
R HREPIIMANFL o B ER ERAE 50°C FIFE 20 204, IFUE5 & fL. Vel S|4,
FEAEBARIN SR E B SO I e P U P (Rackbeta 1209, Wallac, 45725 ) o X &EFf PCR =
WEEAT P URCEAT I/ B0 e SO o 58 I FLBR BB = FE R Y CC_ gy IFLEVR IR (1T04N)
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H 18, 1% , PHHESFE T 1 & 08 R AR AR A (16. 8% Lk 18.9% ) (R 4) » IX 48 5ATH
TR E S 2B 22 NG 1T % IR PR (VG R A3 ) ° AT o X T G/A by 2
S, FFE—EFE S S EE A B, IX P AP SNPs (R LD B D et ™' il ARIEA]
LA 0 =0.98,p = 7.62X 10", % 5) .

[0182]  CLAIAS R AKF F i L B 2 1) R s e 22 AR K /DT 5% EIJLF 100% *° 24
Fff 2 LB B BR = (1) R0 IR B AR A 5 5 SR R Y CC g0 20 A AT %, KT CEPH KR I A
3E DNA® BT 73 #1. CEPH S 2ok BVAE (A5 I FLREBES = (KRR 4 37% ) il
Sk HACBREIA A ATE (R4 O FLBEREEL = R R T 5% *) o CEPH KK AR 3E HIFE A
BB REEFGE A1 2% (7 MR 74 ) BAEERER CC, mthFkEh RA 7.6%
Q2 MESA TAY) BARERA CC(E 4D . REDHTEERFIEERN, (HIX S5 7 /K
X de A BER FUBEBEE Z ORAT T T R R T P AT

[0133] 3k 8 FKEHMLE B AL 5 A4 0 % 15 T il A FLBEAN I 52 (R AR AR 4 AR o
[0134]  SEJitifhl] 6 - FUBEBGRFEL AR AR C/ T ysq,0 HITE R 22

[0135]  ZF =55 2 K G A M R K Z 87 2N CIn SR A4 ) FURERERF
SR LRI B A — R 5 o AF FE B Pl B I R A e S 7 FE R 5 NS5 22 A BE (I 1) ™
s 20 7= A2 —AX, Al T 25 22 A BE SRS I () 2 24 9000-11400 4FRT (£ 6) . X 54
8000-9000 4F Al ¢ F- [ 45 22 KBl 2 B 8 % *° S UM AR TE , 35 23 JU T 8000-10000 [ FLMLFF
G R) *TAH AT A SEE ML, AS[E] AR P BRI RE A R M S R IR DNA AR R A4 R 1%
A S AR B 2 T HAX SRR S A A AT

[0136] A 3RAS FUBH I S5 25 R ) SR it AR A, X% (Papio Hamadryas) [ MCM6 &[]
(BN & 9 AR NS 13 IR AIEATINT o 76 G/A sp0 FH C/ 13910 B ) DNA FHAFAESE
(RIS GG AT CCo IX RN ARIRAE R M A FE K] G AT C 43 791 S e 1 Al S 6 R HE DR, DA R 58
PN 1% S A R DR A P Rr S T AN TR o LD 1) 265 7 Rl M S 7 25 R A 1 3 B R A 6
T AR AL S A JE R PP ) v 2 22 AR A IR A A B R S X — iAo

[0137]  SEjlds] 7 :C/T A G/A 28 F AR AT LD

[0138]  AHFH D “Gibik ® fliil C/T 1y00 A1 G/A yogys HISNT LDo A EH BRSP4l o £ 7Y
SRR I KT RETE ¥ WD 1 (D/D ger D/D gy ) WIS ARAE VL  Hh A4 & D =
hy,—pa, H A by RS B AT SR B SR R IR, p R g 247 A 1R 2 (1
AR, R D > 0, Dgy=min p(1-p), q(1-q) ;@WHE D < 0, Dg,.= —min pg,
N

Al-p)g(-g)

(1-p) (1=q) « D” 50 MR Z IR il BAT 1df 1) X ST 35 DZ\/

T5E =t

[0139]  Z& Bl % i 5 : % BACs NHO218L22. N0034L34. NHO318L13 Fl RP11-329110 4%
Wil A AC012551, ACO11893, ACO11999 FI ACO16516, A K £ & M & 2 5 4 :GenBank
AF395607-AF395615,

[0140] 2% Wk

[0141]  1.Flatz, G. & Rotthauwe, H. A FLHEEG 2 &0 LB ISR R U AS B i 4 3

M A& % (The human lactase polymophism :physiology andgenetics of lactose
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absorption and malabsorption.)Prog. Med. Genet. 2,205-249 (1977) ,

[0142]  2.Sahi.T., Isokoski, M., Jussila, J. & Launiala, K. 252222%% )3 A (K SLBEIR
AR (Lactose malabsorption in Finnish childrenof school age.)Acta Paediatr
Scand. 61,11-16 (1972) ,

[0143]  3.Wang, Y. 2%, JLEE T FLHEEE (K JE A B2 42 1 1 (The genetical lyprogrammed
down-regulation of lactase in children.)Gastroenterology. 114 :1230-1236 (1998) .
[0144] 4. Sahi, T., Isokoski, M. Jussila, J. , Launiala, K. & Pyorala, K. me A7 pEE
WA B e k154 (Recessive inheritance ofadult—type lactose malabsorption.)
Lancet, 823-826 (1973)

[0145] 5. Sahi, T. ZEFM R AT FLHERE R RS B 15045 (The inheritanceof selective
adult—type lactose malabsorption.)Scand. J. Gastroenterol. suppl. 30,1-73(1974) .
[0146]  6.Sahi, T. J& A B fi 3L ¥ B Bk = 9 32 % 2% A3 AT W %% (Geneticsand
epidemiology of adult—-type hypolactasia)Scand. J. Gastroenterol. suppl. 202,
7-20(1994) .

[0147]  7.Boll,W,Wagner,P. & Mantei,N. A7 iS00 B G = sl FUAE B S 1 AR
I FURERE — AR B /K SRR G (O AR EL R cDNAs R 4544 (Structure of the chromosomal
gene and cDNAs coding forlactase—phlorizin hydrolase in human with adult-type
hypolactasiaor persistence of lactase.)Am. J. Hum. Genet. 48 ;889-902(1991) .

[0148] 8. Mantei, N2, NFIGFLRERNG — MR R H /K Al (1) 5o 8 — A5 1) B AE ) & R iR
HE ML S X (Complete primary structure of humanand rabbit lactase—phlorizin
hydrolase :implications forbiosynthesis,membrane anchoring and evolution of the
enzyme. )EMBO J. 7, 2705-2613 (1998) .

[0149] 9. Wang, Y. %%, FLHE Mg 4 2 1 / AR Fr 80 M 2 28 M e LKA AR 42 1) (The
lactase persistence/non—persistence polymorphism iscontrolled by a cis—acting
element. ) Hum. Mol. Genet. 4,657-662 (1995) .

[0150] 10. Harvey, C.B. , Pratt, W. S., Islam, I., Whitehouse, D. B. &Swallow, D. M. FL¥#
B LR ) DNA 2851 70k XL ESUAE#T (DNApolymorphisms in the lactse gene :
linkage disequilibrium across the70kb region.)Eur J.Hum.Genet. 3,27-41(1995) .
[0151]  11.Escher, J CZ&, sl A P FLBERE K 1) 736 (Molecular basisof lactase
levels in adult humans.)]J.Clin. Invest. 89,480-483(1992) ,

[0152]  12. Lloyd,MZ&, i Nz FL bR S = b I FL R 1452 (Regulationof intestinal
lactase in adult hypolactasia.) J. Clin. Invest. 89,524-529(1992) ,

[0153]  13.Fajardo, 0., Naim, H. Y. & Lacey, S.W. A FLBERE 2 SR IALE(E{F RNA
K142 (The polymorphic expression of lactase inadults is regulated at the
messenger RNA level.)Gastroenterologyl06,1233-

[0154]  14. Luigi,M. 25, s ATV FUMEBE A0 B S E 45 (Mosaic regulationof lactase in
human adult-type.)Gastroenterology 112,1506-1514(1997) ,

[0155]  15.Rossi, M. &, A AP LB MR P e MEARN TR -2 W Fr R4S 5W G

K] F 1 (Lactase persistence versus decline in human adults :Multifactorial
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events are involved in down-regulation after weaning.)Gastroenterology 112,
1506-1514 (1997) »

[0156] 16. Goring, H.H.H.& Terwilliger, J.D. 1% {E 4% 5% TV B () 3 81 7 #7: 24
1 A A5 AN B A I S 5K 08 A0 BR A VR 5 ) B R /B AN P 4 B B bs 12 35 0
(Linkage analysis in the presence of errors IV :Joint pseudomarker analysis of
linkage and/or linkage disequilibrium ona mixture of pedigrees and singletons
when mode of inheritance cannotbe accurately specified.)Am. J. Hum. Genet. 66,
1310-1327(2000) ,

[0157]  17.Terwilliger, J.D.& GOring, H.H.H. 20 1 21 40 3L R B3 g8t 22 77
VEEE A AR S 1% 11 (Gene mapping in the 20th and 21stcenturies :Statistical
methods, data analysis, and experimentaldesign.)Hum. Biol. 72,63-132(2000) ,

[0158]  18.Harvey, C.B. %%, FL 0 B — MR B 1 /K i Bl LCT (E e 014 2921 B Ry X 32
f7 (Regional localiztion of the lactase—phlorizinhydrolase, LCT, to chromosome
2q21. ) Ann. Hum. Genet. 57, 179-185(1993) ,

[0159] 19. Syvanen,A-C.,Sajantila,A. ,Lukka, M. IEid PCR 1[G AH /N ELIN B Ho X7
FERI DNAFRIC M E B MMA (Identification ofindividuals by analysis of biallelic
DNA markers, using PCR andsolid-phase minisequencing.)Am. J. Hum. Genet. 52,
46-59 (1993) .

[0160] 20. Syvanen,A-C & Landegren, U. Bt [ AH 77600 555874 (Detection of
point mutations by solid-phase methods.)Hum. Mutat. 3,172-179(1994) ,

[0161]  21. Thompson,E. A. ,Deeb, S. ,Walker,D. & Motulsky,A. G. Kil'& 25 E8bR1C R 1)
EMA P AT-CITT Z 5 81 AJE A ) RFLPs (Thedetection of Linkage disequilibrium
between closely linked markers :RFLPs at the AI-CIII Apolipoprotein genes.)
Am. J. Hum. Genet. 42, 113-124(1998) .

[0162]  22.Dausset, J. 5%, AFKZAPEAF UL (CEPH) « A3 DAL R 2 AT 1 33
(Centre d’étude du polymorphisme humain (CEPH) :Collaborative genetic mapping of
human genome. )Genomics 6,575-577 (1990) ,

[0163]  23.Cuddenec, Y., %%, Delbriick, H & Flatz, G. A AT FURERERS R G 40 A — 7E
— B 13 A b IO e R A B #F (Distribution of the adult lactase
phenotypes—lactose absorber and malabsorber—ina group of 131 army recruit)
Gastroenterol. Clin.Biol. 6,776-779(1982) .

[0164] 24.McLellan, T., Jorde, L.B & Skolnick, M. H. FUAthEE [ 1 ZUAERIAH I A B 5
I B (Genetic distance between the Utah Mormons andrelated populations.)
Am. J. Hum. Genet. 36,836-857 (1984) ,

[0165]  25. Terwilliger, J.D. —F Jy MIHEPEAL RO — M sl —Fh LA | 2 & MEFR A7 A
BB A A 1 m] Be M i (A powerful likelihood methodfor the analysis of
linkage disequilibrium between trait loci andone or more polymorphic marker
loci.)Am. J. Hum. Genet. 56, 777-787(1995) . 4%

[0166]  26.Nunez, M. G. H-HIZF 2 EJE AR (A model of the earlysettlement of
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[0197] 3R 1. e N2z FLRE R 6R = S0 RE BORUE A 0 A ( FRAR S 7ok 1 o2 7

Fric)
[0198]
FRig 0 BIPLBIT HF 2 E () P{E"
0.0 0.1 0.2 0.3 0.4

D2S114 —co 2. 44 1.92 1.13 0. 41 0.87195
P6112 2.76 2.20 1. 45 0.75 0.22 0. 66207

D2S1334 3.15 2. 45 1. 61 0. 84 0.25 0.91039
AC8 2.26 1.99 1.36 0.71 0.21 0. 53670
LPH13 3. 67 2.94 1.96 1.03 0. 31 4%X10°
LLPH2 4.09 3.07 2. 00 1.00 0.26 5.7X107
LPH1 5.91 4.52 2.96 1.53 0. 46 5X10°
AC7 3.63 2. 60 1.66 0. 83 0.23 0. 03471
AC3 6.63 4.88 3. 16 1.61 0. 44 3.2X10°
AC4 3.07 2.22 1. 42 0.71 0.19 4x10°
ACS 5. 33 4.10 2.72 1.39 0. 39 0.02166
AC10 6. 60 4. 99 3.25 1.65 0. 46 1X107

D2S2196 7.67 5.62 3. 62 1.85 0.54 0. 00010
D25442 3.81 3.08 2.08 1.03 0.27 0. 22805
D2S314 4,22 3.61 2. 50 1.37 0. 45 0. 27535

D252385 —co 2.79 1.92 1.01 0.28 0. 46457

[0199] & :p {if HIEBUA AT 45 h FES ™ 4 1™
[0200] & 2 : 35 = S N B i SIS B = A7 s 25 1R AR S A
[0201]
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(A TRAE FEEFatE FUVERE A FLEREAE R AL
(HE) (&)
BIV4 AIV3 BIVS CIV3 BIV9 DIV4 EIII2"

-694 A—=G AA AA AG AA GG N° AA
-1640/50 Te—=Te Tuoms Tusns Tisna Tuarms Tisns Tiania Tina
-2131 C—T CC CC CT CC TT T T
-3058/72 Tis=Tie Tisns Tis/15 Tiss Tis/is Tis/s Tie16 T
-3075 G—T GG GG GG GG GG GG T
-4480 T—A TT TT TA T AA TT TT
-5440 C—T CC CC CT CC TT CC CcC
-5926 A—T AA AA AA AA AA TA T
-8540 G—A GG GG GA GA AA AG AA
-8630 C—G cC CC CG CG GG GC GG
-13495 T—C TT TT TC T CC CT CcC
-13910 T—C T TT TC TC cC CC CC
-15239 G—A GG GG GA GG AA AG AA
-15862 T—C CC CC CT CC TT TC T
"16568/79 To—T. Tim T T|1/12 Tin T T T
-16888 A—G AA AA GA AA GG GA GG
-17300 C—=T CC CC CC CC CcC CT 1T
-19044 T—C T T TC TT CC CT CC
-19519 T—C T TT TC TT CcC T T
-20077 C—~G CC CC CG CC GG GC GG
-20486 G—A GG GG GA GG AA GG GG
-21721/28 A—As  Awn Arr Arjr Azsr Asjq Az As Avyr
-21731 A—C AA AA AA AA AA CC AA
-21 736/43 Ag"'Ag Ag/g Ag/g Ag/Aa A9/9 As/s A Aws
-22018 G—A AA AA AG AG GG GG GG
-22741 C—T CC CC CC cC CC N T
—22788 A—~G AA AA AG AA GG N GG
-23069 A—G AA AA AG AA GG N GG
-23442 A—G AA AA AA AA AA N GG
-23771 T—C TT TT TT TT TT N cC
-25093/23 A30bp AA AA JAVAN AN AA N 11
-27310 A—G AA AA AG AA GG GA GG
-27480 G—A GG GG GA GG AA AG AA
-27807 A—C AA AA AA AA AA AC CC
-30183 A—G AA AA AG AA GG AA AA
-31268 A—G AA AA AG AA GG AA AA

[0202]
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-31342 T—C TT T TT T T CT CcC
-33645 C—T CC cC CT CC TT CC CcC
-35176 T—C TT T TC TT CC CT CcC
-36254 C—T CC CC CT CC TT TC TT
-36296 G—T TT TT TG TT GG TG N
-36501 A—T AA AA AT AA TT AT N
-36506/14 A9%bp AN AN AT AN 11 AT N
-36671/77 T.:—~Ts Ty Tin T Tz Tese Trsr Ter
-37565 T—G T TT TG TT GG GG TG
-38276 G—C GG GG GC GG cC GG GG
-39036 G—C GG N GC N cC N N
-40608 G—C GG GG GG GG GG GC CC
-41590 T—C TT TT TC TT CC CT CcC
-42081/82 AAG AG AG AG/A AG AN AG AG
-42618 T—C TT TT TC TT CcC TT TT
-42893 G—A GG GG GA GG AA GG GG

[0203]  a :iZ%FK E{#H BACs NH034L23. NHO218L22., NHO318L13 Fi1 RP11-329110 %4
B 5 FE A 20 51) [ LPH 5 IR (A IA B 1R 2569 1 (ATG) ;b BRFFT AT 22 N JE AR &
1 DAL R R BNME e R ifiE

[0204] 3K 3. C/T_y59,0 T G/A s 2RI RUAE FUBEBERF LI / AERFER TS AL R H 1K 53 A
[0205]

C/T—IBQI() G/A-ZZOIB l[é‘ﬁ
L[ AY cC CT 1T GG GA AA

FREM A FUVERG AR FREL T 45 0 0 45 0 0 45
FLVEBREFLL T 0 32 13 0 32 13 45

95 91 - BB B AR
PPN FLVERS SRR AL 50 0 0 53 6 0 59
FPERGRraLtE 0 63 74 0 63 74 137
FEF=AN FLPERGIERFLE 40 0 0 39 1 0 40
FLbERG Rt 0 5 0 0 5 0 5
5%11 FLPERG AR 0 144
FLpERE R et 187

02061 a«p 23 A O A AR AR 7 AN AL 52 AR A
[0207] 3% 4 :C/T-13910 A5 AARLE NFEREA )RR
[0208]

26



CN 1541265 B OB P 94/26 T

A3 HT BIDNAKE HEEAER B SMERME (%) (CC) HEREAY
cC CT TT C T
I. ZF2=NEE
1. REBX 108 287 176 571  0.440  0.560 18. 9%
2. FER X 62 159 146 367 0.385 0.615 16. 8%
B 170 446 322 938  0.418 0.582 18. 1%
I1. CEPHA %
1. A S ik 7 33 52 92  0.255 0.745 7. 6%
2 VEE XK 7 9 1 17 0.676  0.324 41. 2%

[0209] LA SR H 25 22 ZR EAVE /N UK 1 25 22 BE 4 R L3 119 938 > DNA # 5 A1k H CEPH
IERT 109 > DNA Ao CC ZEAoy FE AT i F:E [RI B fsz e AR P f i LR BB = ) A0 2
[0210] 2 5 :BENLZF RS C/T-13910 F1 G/A-22018 A5 S AKa] 11 LD

[0211]

C/T—xzsmn %@g‘g E'\}}E& D’ x (ldf) p fﬁ
cC CT TT
G/ Ao T R Y
GG 162 2 1 165
GA 6 440 3 449
AA 2 4 318 324
B 170 446 332 938 0. 984 42. 41 7.62X10™"

[0212] A D’ Geibik ° VH& LD, p R W57k " PR D B 0 B E M.
[0213] 3% 6 f# ] DISLAMB F£/F%) C/T-13910 A8 AR 5| A 2522 ABERIfh o
[0214]

Frid AC3 LPH2

N ARERE RSN FUMERIERFAEVE  FLBEERRRLLME FLEESIERAM
1 0 1 0 1
2 31 10 0 20
3 0 1 0 14
4 2 32 15
5 0 31 0 2
A 0. 838 0. 999
6" 0. 00031 (0. 000038-0. 00099) 0. 0000 (0. 00000-0. 00052)
n’ 570 450

[0215]  a: ) &G EA— PR e A LR (FLRERERRaL MR R ) A A
e (0.60) FIEGKLLHT, b: 0 ZEMASE, FEE LM = WMb, R 5 &IT bR EE
R, C:n ZFHAR M =oc (1-0)" BMBTESRZ G ANABEGRHAS. d:2% 0 =
0 Flloe = 1, BB HIH TSRS A R

[0216] & 7 AEAUHH I FEAS KT FUBEBREAN TN 5278 P A4 1) 00 26

[0217]
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C/Tuso0 G/ Apsors
#E
PN i cc Ccr 1T GG GA  AA
1.35=A _
FUPEBSRFLEME 182 0 95 87 0 95 87
S pEREAERr AL 116 116 0 0 110 6 0
2. B KRN
JLPERERREEME 7 0 7 0 0 7 0
HPERRIERFEE 23 23 0 0 22 1 0
LEEA
FLPERG R 0 0 0 0 0 0 0
FvERGIEREEEE 8 8 0 0 8 0 0
4. RGBA
HGEREREEE 0 0 0 0 0 0 0
FUPEBR IR 42 42 0 0 42 0 0
6. BE A
HBEREREEE 0 0 0 0 0 0 0
FLPEREIERFEE 23 23 0 0 23 0 0
B 401 212 102 87 205 109 87
[0218] 3% 8 AN[ELNHERE i A UM IS 52 28 S AR 1 s 6
[0219]  ABf it FLRE IR 4L
[0220] e C/T13910 G/A22018 P25 A7 FE A
[0221] R
[0222] CC CT TT GG GA AA
[0223] Eh[E A 23 23 0 23 0 0 0 *
[0224] VLA 17 7 6 10 59 %
[0225]  Efse A 85 44 34 13 35 37 92 %
[0226]  ®ECKAIFEHEA 100 8 11 0 8 12 11 %
[0227] ZHHHA 79 74 5 0 78 1 6
[0228]  ¥ifih A 92 7 33 52 7 30 55 92 *
[0229]  HEYHEEE A 9% 76 15 5 78 12 5 21 %
[0230]  JEJREF AN (Marrocans)90 62 25 3 65 22 3 31 *
[0231]  FESHI=HEEA 57 29 2 2 28 26 3 49 %
[0232] (Sarawhi, African)
[0233] ¥k A (Saami) 30 20 10 0 21 9 0 33 %
[0234]  VHIEA 2323 0 0 23 0 0 0
[0235]  ZFEARFA 571 108 287 176 107 288 176 81 *
[0236] 2 2ZPHHEA 367 62 159 146 58 161 148 83
[0237] 25725 - BRURTK
[0238] (Finn-ugrian tribes)
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[0239]  Xan 20 19 1 0 19 1 0 5
[0240]  Xm 20 19 1 0 19 1 0 5
[0241]  Zp§ A (Mansi) 22 20 2 0 20 2 0 9
[0242]  F7 KA (Lkomi) o 7 3 0 7 3 0 30
[0243]  Z£HLAN (Erza) 30 17 10 3 19 9 2 43
[0244]  ZEpyb N (Moksa) 30 13 17 0 14 16 0 57
[0245]  Udmort 30 12 16 2 11 15 4 60
[0246] LI &

[0247] (Pakistanian tribes)

[0248] RHuft A (Kalash) 30 30 0 0 28 2 0
[0249] 52 (Burusho) 30 29 10 21 3 0
[0250]  HEHLFz N (Hazara) 14 13 1 0 11 3 0
[0251]  BaflK/KA (Kashmiri)20 15 5 0 14 6 0 25
[0252]  BEog =2 R RS A 20 19 10 0 19 8 1 34
[0253] (Makrani Baluch)

[0254]  AuHi KA (Brahui) 30 17 10 3 16 11 3 43
[0255] ZEmZE ALHERRAN 29 16 10 3 16 10 3 45
[0256] (Makrani, Negroid)

[0257] 1P A (Pathan) 29 12 16 1 13 14 2 59 x
[0258]  ERFEA 29 11 13 5 10 12 5 62 %
[0259] &ZL 2032
[0260] ™ F[ B flg ¥ 2L M 55 A7 J% DR ) R 2 5 A 1) FLOBE Bl 5 A M S AL R R I R

5 % (SimoonsFj. Hb FH B Ui A1 FL ¥ 7 16 A~ B (The geographic hypothesis and

lactosemalabsorption)Am J Dig Dis 197823 (11) :963-80) 1R IF4HFF -
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[0001]

<110>
<120>
<130>

<150>
151>

<150>
<151>

<150>
<151>

<160>
176>
<210>
211>
<212>
213>

<400>

NS S 3

%7 5 RAR

P04DE012901

EP 01 11 9377.8

2001-08-10

EP 01 11 9528.6

2001-08-14

US 60/315, 955

2001-08-31

14

PatentIn version 3.

1
180
DNA

# A_ (Homo sapiens)

1

B ol &

acctttcatt caggaaaaat gtacttagac cctacaatgt

gcaatacaga taagataatg tagcccctgg cctcaaagga

tttgtataat gtttgatttt tagattgttc tttgagecct

210>
Q211>
212>
<213>

<400>

taagaacatt ttacactctt cagtataaag aagtcagaat
ggcctataag ttaccattaa aaagatgtcc ttaaaaacag

ggctcacacc tttgtcceag tactttggga agccgaggtg

<210>
211>
[0002]

2
180
DNA
HA

2

3
3213

30

SU¥E B bk 2 AR £ ¢ DNAE 4K

actagtaggc
actctcctce

gcattccacg

acccctaccce
cattctcage

ggtggatcac

ctetgegetg
ttaggttgea

aggataggtc

tatcagtaaa

tgggegeggt

ctgaggtcag

60

120

180

60

120

180
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<212> DNA

Q1> HA

<400> 3

atcagagtca ctttgatatg atgagagcag agataaacag atttgttgca tgtttttaat 60
ctttggtatg ggacatacta gaattcactg caaatacatt tttatgtaac tgttgaatgc 120
tcatacgacc atggaattct tccctttaaa gagettggta agcatttgag tgtagttgtt 180
agacggagac gatcacgtca tagtttatag agtgcataaa gacgtaagtt accatttaat 240
acctttcatt caggaaaaat gtacttagac cctacaatgt actagtaggc ctctgegetg 300
gcaatacaga taagataatg tagtccctgg cctcaaagga actctcctece ttaggttgea 360
tttgtataat gtttgatttt tagattgttc tttgageccct gcattccacg aggataggtc 420
agtgggtatt aacgaggtaa aaggggagta gtacgaaagg gcattcaage gtcccatctt 480
cgcttcaacc aaagcagecc tgegtttice tagttttatt aataggtttg atgtaaggtc 540
gtctttgaaa agggggttitg getttttitit acagtgtgac tgaggtataa tttataaaaa 600
gggaaatgta tggecatggtg agttttttca catacatcct tgtgaatacc cagctcaaga 660
tccaaaacat ttccataatt tcagaaagtt ccaaacccct gectettttc agtcttagec 720
ctcttcecct gaagtaacca ctgttccgac ttcaatcact acttttatce cacaggttaa 780
ttttttgget tttttccact aaattticaa attctttgat atggtacttt actattgacg 840
aagtactttc acactaggtt atttaatatt ctttgattca cccaatattt agggaacacc 900
tgtaggggac aaaaaatgaa tgagagecce tgecttccat tgetgetaat ctggtggsaa 960
cgagacatgt atttaattaa gcatgtaaaa aatagagtgg gtgatgaaat aatctatata 1020
ctaaatcccc atgacacaca gtttacctat gtaacaaacc tgcatgtgta cccccgaacc 1080
tasaatataa gttggaaatt aaaaaaaaac gagagggaga atagagcatC acaaccagag 1140
tgctgagatg aattacttta ttaccaaaga aggaggagga ctcagggagg tgecgacgtt 1200
taaacccagt cactgaaggsg tgtgcagaat ttggatagge aagataccct gggacaaggt 1260
cattctaaaa ccatgctaac atttgtactt tttttttcat tgtgatagtt cctgaaatga 1320
gttgcataaa actggtacat gtcttaggge agtctctaat tgatttttat tttgttctat 1380

[0003]
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ttttaaaaat tagtcttcaa atagcagatt cacatgatat taaaatatat gcacataaat 1440
tatatacaca aatatatttt ctgaatgaaa tttagtatct gcatatattt aagagctatt 1500
tctgtctcat atgttcataa tcttcatcca ttaaaaaaac ttttgttagg cctttctcac 1560
tctaagatta taaaaaattc tcccattatt tacctagcta gttttctagt tgttccaaaa 1620
ccatttattg aacaatccat ctttttgaca ctggtttggc atgccttaat tatatattct 1680
tgtgtgtgtt aggatctect tttggacttt ccattctgtt cattgagtct tatcagctcc 1740
tcttacattg gtaccatgat gttttaatct atggggcttt gtagtttaaa tgtagggcta 1800
gttccagege attgttctct atcagetgtt aggaacttag aaatcagctt gctetgtttt 1860
aaagaaaaac ctggtatttt tttatcagta taacattcta tttatattaa cttgaagaat 1920
tgaaaacatc tatgattttt cctattcagt aacgtatcac ttagaatagg ttaggttgta 1980
ctactataaa atctcagctg cataaaacaa tttttttttg cttgtgctac acatccatta 2040
ggtcatcaag ggactcacct tgtcaagtta ctcagagatt caggctgata taaaggtttg 2100
atcttgacat acgctttcat gatgacagaa agcagggaag agaaggtggt gagccatgtg 2160
ctttetecce cttctatcca gaaatgacac atactcacat ttcattcgec agagaaatta 2220
acatggccce tcctaagttc aaatggatag agaaatgcect tectaccagg tgcccagaat 2280
tagaagagca aacatttgtg aacagttctg agtaccacaa ataccgttat ctttccactt 2340
aagtcttctg tttcactcag tagtgcttta aacttttctt catatgtttt tcagtgtttc 2400
ttgttgaatt tcttgatatt ttatcatgtt tgttcgtact gggagtagec tttttttcea 2460
tttcattttc tggetggttt cattgetgsgt tgtttttttg ttttgttteg tttttgagat 2520
ggagtctcac tctgtcgeee aggetggagt gcagtgtcac aatctcgget cactgcaacce 2580
tctgectcee aggttcaage gattcttett tctcagecte ctgagtagct gggattacag 2640
gcatgtgeca ccatgeccag ctaatttttt atatttttag tagagatggg gtttctccat 2700
gttggtcagg ctggtctcaa actcccaatc tcaggtgatc cgectgecte tgecttccaa 2760
agtgctggga ttatagacat gagccaccgt gectggecta gttcttatgg gatgtatatg 2820

[0004]
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tctttggatt catatgatat gtatatatgt ttatatttct acaagtacat acctaggagt 2880
ggaattgttg ggtcataggt taatgcatgt ttttctgeca aacagttgtg tcaatttctg 2940
ttttcaccge tgtgaatgag agttgttcta ccttecttgac aacacttgat attgtcagtce 3000
attttagcca ttctggtgaa tttatagtge tatttctgtg tgtgtaagag agagaatgag 3060
agagggtgtt tgtgagaaaa ccaaagcaac actgtgagag tgtgtgtgtt tgtgagaaaa 3120
ccaaaataca tactactgtg atttcattgg gagaaaatct gtttggtata tcaaaaaaag 3180
tagcttaatt acttcatcat tattggttta ggt 3213
210> 4
<211> 1296
<212> DNA
Q213> FA
<400> 4
taagaacatt ttacactctt cagtataaag aagtcagaat acccctaccc tatcagtaaa 60
ggcctataag ttaccattaa aaagatgtcc ttaaaaacag cattctcage tgggcacggt 120
ggctcacace tttgteccag tactttggga agecgaggty ggtggatcac ctgaggtcag 180
gagttcgaga ccagcctggp caacatggeg aaaacccatt ttctctacta aaaatacaaa 240
aattagcecgg geatggtgge gggtgettgt ggteccaget actcaagagg cigaggtass 300
aggatcactg agcccaggag gtggaggetg cattgageca agattgtgee actgeactee 360
agcotgggte acagagegag actctgtctc aaaaaaacca aaacaaaaaa aacccageat 420
tctttagtaa ataattcata gttttcttca tctagaattt aaaattgtga tagttgatca 480
gcatgtcctg agcacgtgtg tttgetgtta ctagtttaga tcggtagatg tgtatataag 540
ttataggtat aaaatcaatc ctgagttgac acaaggtttt gatgttgagt acaagtacag 600
taagtgtata tttttagtta tgctcttagt tttaagtcaa ttgtgtggtt ctttctaget 660
ttaggatctg ttgaattatc ttccttagaa aagggagtta agaatcttca cttacctatc 720
ttctacttgt ttggagaata gaagagtccc tgtggtagea gactttgtga gtttacttgt 780
‘aattttccat ctgaaagact gttcttgttt ttcgtgatga agtcttgete tgtcgeecag 840
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gctggagtge agtggtgeaa cettggetca ctgcaacctc tgecctceegg gttcaageaa 900
ttctcctgee tcagectcce gagtatctgg gattacaggt gcacaccace acacctgget 960
aatttttgta ttttcagtag agacggggtt tcaccatgtt ggccaggetg gtctcgaact 1020
cttgacctca tgatcagecc acctcagect tccaaagtgc tgggattaca ggtgtgagce 1080
cccacactcg geegttgttg ttttttaaga gacagggtct cactctgtca cctaacctgg 1140
agtacagtgg caatcatggc tcactgtaac ctcaaatgcc cggecttagt gaagcgttct 1200
tcctgecttg gectcccaaa gtgetgggat tacaagigtg agccatgcat ccagcttgaa 1260
agacagcttc ttaggcttga tttgtttggt tacagg 1296
210> 5
<211> 3213
<212> DNA
Q13> FA
<400> S
atcagagtca ctttgatatg atgagagcag agataaacag atttgttgea tgtttttaat 60
ctttggtatg ggacatacta gaattcactg caaatacatt tttatgtaac tgttgaatgc 120
tcatacgacc atggaattct tccctttaaa gagcttggta agcatttgag tgtagttgtt 180
agacggagac gatcacgtca tagtttatag agtgcataaa gacgtaagtt accatttaat 240
acctttcatt caggaaaaat gtacttagac cctacaatgt actagtaggc ctctgegetg 300
gcaatacaga taagataatg tagcccctgg cctcaaagga actctcctcec ttaggttgea 360
tttgtataat gtttgatttt tagattgttc tttgagccct gecattccacg aggataggtc 420
agtgggtatt aacgaggtaa aaggggagta gtacgaaagg gcattcaage gtcccatctt 480
cgcttcaace aaagcagece tgegttttee tagttttatt aataggtttg atgtaaggtc 540
gtctttgaaa agggggttty gctttttttt acagtgtgac tgaggtataa tttataaaaa 600
gggaaatgta tggeatggtg agttttttca catacatcct tgtgaatacc cagctcaaga 660
tccaaaacat ttccataatt tcagaaagtt ccaaacccct gcectetttte agtcttagec 720
ctcttcccect gaagtaacca ctgttccgac ttcaatcact acttttatcc cacaggttaa 780

[0006]
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ttttttgget tttttccact aaattttcaa attctttgat atggtacttt actattgacg 840
aagtactttc acactaggtt atttaatatt ctttgattca cccaatattt agggaacacc 900
tgtaggggac aaaaaatgaa tgagagcccce tgccttccat tgetgetaat ctggigggaa 960
cgagacatgt atttaattaa gcatgtaaaa aatagagtgg gtgatgaaat aatctatata 1020
ctaaatcccc atgacacaca gtttacctat gtaacaaacc tgcatgtgta cccccgaace 1080
taaaatataa gttggaaatt aaaaaaaaac gagagggaga atagagcatc acaaccagag 1140
tgctgagatg aattacttta ttaccaaaga aggaggagga ctcagggagg tgcecgacgtt 1200
taaacccagt cactgaaggg tgtgcagaat ttggatagge aagataccct gggacaaggt 1260
cattctaaaa ccatgctaac atttgtactt tttttttcat tgtgatagtt cctgaaatga 1320
gttgcataaa actggtacat gtcttagggc agtctctaat tgatttttat tttgttctat 1380
ttttaaaaat tagtcttcaa atagcagatt cacatgatat taaaatatat gcacataaat 1440
tatatacaca aatatatttt ctgaatgaaa tttagtatct gcatatattt aagagctatt 1500
tctgtctcat atgttcataa tcttcatcca ttaaaaaaac ttitgitagg cctttctcac 1560
tctaagatta taaaaaattc tcccattatt tacctagcta gttttctagt tgttccaaaa 1620
ccatttattg aacaatccat ctttttgaca ctggtttgge atgecttaat tatatattct 1680
tgtgtgtgtt aggatctcct tttggacttt ccattctgtt cattgagtct tatcagctcc 1740
tcttacattg gtaccatgat gttttaatct atggggettt gtagtttaaa tgtagggcta 1800
gttccagege attgttctet atcagctgtt aggaacttag aaatcagctt gctetgtttt 1860
aaagaaaaac ctggtatttt tttatcagta taacattcta tttatattaa cttgaagaat 1920
tgaaaacatc tatgattttt cctattcagt gacgtatcac ttagaatagg ttaggttgta 1980
ctactataaa atctcagctg cataaaacaa tttttttttg cttgtgetac acatccatta 2040
ggtcatcaag ggactcacct tgtcaagtta ctcagagatt caggctgata taaaggtttg 2100
atcttgacat acgctttcat gatgacagaa agcagggaag agaaggtggt gagccatgtg 2160
ctttetccce cttctatcca gaaatgacac atactcacat ttcattcgec agagaaatta 2220
acatggccce tcctaagttc aaatggatag agaaatgect tcctaccagg tgcccagaat 2280

[0007]



CN 1541265 B F 3 F* 110 T
tagaagagca aacatttgtg aacagttctg agtaccacaa ataccgttat ctttccactt 2340
aagtcttctg tttcactcag tagtgcttta aacttttctt catatgtttt tcagtgtttc 2400
ttgttgaatt tcttgatatt ttatcatgtt tgttcgtact gggagtagec tttttttcca 2460
tttcattttc tggctggttt cattgetggt tgtttttttg ttttgttttg tttttgagat 2520
ggagtctcac tctgtcgece aggetggagt geagtgtcac aatctcggct cactgeaace 2580
tctgcotece aggttcaage gattcttctt tctcagectc ctgagtaget gggattacag 2640
gcatgtgeca ccatgeccag ctaatttttt atatttttag tagagatggg gtttctccat 2700
gttggtcagg ctggtctcaa actcccaatc tcaggtgatc cgecetgeecte tgecttccaa 2760
agtgctggga ttatagacat gagccaccgt gectggecta gttcttatgg gatgtatatg 2820
tctttggatt catatgatat gtatatatgt ttatatttct acaagtacat acctaggagt 28890
ggaattgttg ggtcataggt taatgeatgt ttttctgeea aacagttgtg tcaatttctg 2940
ttttcaccge tgtgaatgag agttgttcta ccttettgac aacacttgat attgtcagtc 3000
attttagcca ttctggtgaa tttatagtge tatttctgtg tgtgtaagag agagaatgag 3060
agagggtgtt tgtgagaaaa ccaaagcaac actgtgagag tgtgtgtgtt tgtgagaaaa 3120
ccaaaataca tactactgtg atttcattgg gagaaaatct gtttggtata tcaaaaaaag 3180
tagcttaatt acttcatcat tattggttta ggt 3213
<210> 6
<211> 1296
<212> DNA
213> HA
<400> 6
taagaacatt ttacactctt cagtataaag aagtcagaat acccctaccc tatcagtaaa 60
gegcctataag ttaccattaa aaagatgtcc ttaaaaacag cattctcage tgggcgeggt 120
ggctcacacc tttgtcccag tactttggga agccgaggtg ggtggatcac ctgaggtcag 180
gagttcgaga ccagectgge caacatggeg aaaacccatt ttctctacta aaaatacaaa 240
aattagcegg geatggtgge gggtgettgt ggtecccaget actcaagagg ctgaggtges 300

[0008]
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aggatcactg agcccaggag gtggaggetg cattgageca agattgtgee actgeactce 360
agcctgggtg acagagegag actctgtctc aaaaaaacca aaacaaaaaa aacccagcat 420
tctttagtaa ataattcata gttttcttca tctagaattt aaaattgtga tagttgatca 480
gcatgtcctg agcacgtgtg tttgetgtta ctagtttaga tcggtagatg tgtatataag 540
ttataggtat aaaatcaatc ctgagttgac acaaggtttt gatgttgagt acaagtacag 600
taagtgtata tttttagtta tgctcttagt tttaagtcaa ttgtgtggtt ctttctaget 660
ttaggatctg ttgaattatc ttccttagaa aagggagtta agaatcttca cttacctatc 720
ttctacttgt ttggagaata gaagagtccc tgtggtagca gactttgtga gtttactigt 780
aattttccat ctgaaagact gttcttgttt ttcgtgatga agtcttgetc tgtcgeccag 840
gctggagtge agtggtgeaa ccttggetca ctgeaacctc tgectecegg gticaageaa 900
ttctcctgee tcagcctcce gagtatctgg gattacaggt gcacaccacce acacctggct 960
aatttttgta ttttcagtag agacggggtt tcaccatgtt ggccaggetg gtctegaact 1020
cttgacctca tgatcagccc acctcagect tccaaagtge tgggattaca ggtgtgagec 1080
cccacactcg geegttgttg ttttttaaga gacagggtct cactctgtea cctaacctgg 1140
agtacagtgg caatcatgge tcactgtaac ctcaaatgcc cggecttagt gaagegttct 1200
tcctgecttg gectcccaaa gtgetgggat tacaagtgtg agecatgeat ccagettgaa 1260
agacagcttc ttaggcttga tttgtttggt tacagg 1296
210> 7
211> 24
<212> DNA
Q13> ALF7F
<220>
223> 314
<400> 7
taggtcagtg ggtattaacg aggt 24
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<211> 23
<212> DNA
Q13> AILAF7F

<220>
223> B|#

<400> 8
gtcactttga tatgatgaga gca 23

<210> 9

<211> 23

<212> DNA
213> AILFF]

220>
223> 34

400> 9
cctcgttaat acccactgac cta 23

<210> 10

Q211> 24

<212> DNA
Q213> ALFF)

<220>
223> 3l4p

<400> 10
ggcaatacag ataagataat gtag 24

210> 11

211> 21

<212> DNA
Q13> ATLFF]

<220>
Q213> B4

<400> 11
ttgatcagca tgtcctgage a 21

<210> 12
211> 22
[0010]
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212>
<213>

<220>
<223>

<400>
ctaccct

<210>
211>
<212>
<213>

<220>
<223>

<400>
tgctcag

<210>
211>
212>
213>

<220>
223>

<400>
aaaaaca

DNA
AL

HE

12
atc agtaaaggcc ta

13
21
DNA
ALF 5]

HE
3

1
gac atgctgatca a

14
23
DNA
ANLF 7

il

14
gca ttctcagetg ggc

39
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SEQ ID NO:1

ACCTTTCATTCAGGAAAAATGTACTTAGACCCTACAATGTACTAGTAGGCCTCTGCGCTG
GCAATACAGATAAGATAATGTAGCCCCTGGCCTCAAAGGAACTCTCCTCCTTAGGTTGCA
TTTCTATAATCTTTGATTTTTAGATTGTICTTTGAGCCCTGCATTCCACGAGGATAGGTC

K 4

SEQ ID NO:2

TAAGAACATTTTACACTCTTCAGTATAAAGAAGTCAGRATACCCCTACCCTATCAGTARA
GGCCTATAAGTTACCATTAARAAGATGTCCTTAAAAACAGCATTCTCAGCTGGGCOCGGT
GGCTCACACCTTTGTCCCAGTACTTTGCGAAGCCGAGGTGGGTGGATCACCTGAGGTCAG

Kl 5
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SEQ ID NO:3

ATCAGAGTCACTTTGATATGATGAGAGCAGAGATAAACAGATTTGTTGCATGTTTTTAAT
CTTTGGTATGGGACATACTAGAATTCACTGCAAATACATTTTTATGTAACTGTTGAATGC
TCATACGACCATGGAATTCTTCCCTTTAAAGAGCTTGGTAAGCATTTGAGTGTAGTTGTT
AGACGGAGACGATCACGTCATAGTTTATAGAGTGCATAAAGACGTAAGTTACCATTTAAT
ACCTTTCATTCAGGAAAAATGTACTTAGACCCTACAATGTACTAGTAGGCCTCTGCGCTG.
GCAATACAGATAAGATAATGTAGECCCTGGCCTCAAAGGAACTCTCCTCCTTAGGTTGCA
TTTGTATAATGTTTGATTTTTAGATTGTTCTTTGAGCCCTGCATTCCACGAGGATAGGTC
ACTGCGTATTAACGAGGTARAAAGGGGAGTAGTACGAAAGGGCATTCARGCGTCCCATCTT -
CGCTTCAACCAAAGCAGCCCTGCGTTTTCCTAGTTTTATTAATAGGTTTGATGTARGGTC
GTCTTTGAABRAGGEGGTTTGGCTTTTTTTTACAGTGTGACTGAGGTATAATTTATAAAAA
GGGAAATGTATGGCATGGTGAGT T TTTTCACATACATCCTTGTGAATACCCAGCTCAAGA
TCCAAAACATTTCCATAATTTCAGAAAGTTCCAAACCCCTGCCTCTTTTCAGTCTTAGCC
CTCTTCCCCTGAAGTAACCACTGTTCCGACTTCAATCACTACTTTTATCCCACAGGTTAR
TTTTTGGCTTTTTTCCACTAAATTTTCAAATTCTTTGATATGGTACTTTACTATTGACG
AAGTACTTTCACACTAGGTTATTTAATATTCTTTGATTCACCCAATATTTAGGGAACACC
TGTAGGGGACAAARAATGARTGAGAGCCCCTGCCTTCCATTGCTGCTAATCTGGTGGGAA
CCAGACATGTATTTAATTAAGCATGTAARA A ATAGAGTGGGTGATGAAATAATCTATATA

TGCTGAGATGAATTACTTTATTACCAAAGAAGGACGAGGACTCAGGGAGGTGCCGACGTT
TAAACCCAGTCACTGAAGGGTGTGCAGAATTTGGATAGGCAAGATACCCTGGGACRAGGT
CATTCTAAAACCATGCTAACATTTGTACT T T TTTTTTCATTGTGATAGTTCCTGAAATGA
GTTGCATAAAACTGCTACATETCTTAGGGCAGTCTCTAATTGATTTTTATTTTGTTCTAT
TTTTAAAMATTAGTCTTCARITAGCAGATTCACATCGATATTARAATATATGCACATARAT
TATATACACAAATATATTTTCTGAATGAMATTTAGTATCTGCATATATTTAAGAGCTATT
TCTGTCTCATATGTTCATAATCTTCATCCATTAAAAARACTTTTGTTAGGCCTTTCTCAC
TCTAAGATTATAMAAAATTCTCCCATTATTTACCTAGCTAGTTTTCTAGTTGTTCCAARA
CCATTTATTGAACAATCCATCTTTTTGACACTGGTTTGGCATGCCTTAATTATATATTCT
TGTGTGTGTTAGGATCTCCTTTTGGACTTTCCATTCTGTTCATTGAGTCTTATCAGCTCC
TCTTACATTGGTACCATGATGTTTTAATCTATGGGGCTTTGTAGTTTAAATGTAGGGCTA
GTTCCAGCGCATTGTTCTCTATCAGCTGTTAGGAACTTAGAAATCAGCTTGCTCTGTTTT
AAAGAAAAACCTGGTATTTTTTTATCAGTATAACATTCTATTTATATTAACTTGAAGAAT
TGAAAACATCTATGATTTTTCCTATTCAGTAACGTATCACTTAGAATAGGTTAGGTTGTA
CTACTATAARATCTCAGCTGCATAAAACAATTTTTTTTTGCTTGTGCTACACATCCATTA
GGTCATCAAGGGACTCACCTTGTCAAGTTACTCAGAGATTCAGGCTGATATAAAGGTTTG
ATCTTGACATACGCTTTCATGATGACAGAAAGCAGGGAAGAGAAGGTGGTGAGCCATGTG
CTTTCTCCCCCTTCTATCCAGAAATGACACATACTCACATTTCATTCGCCAGAGAAATTA
ACATGGCCCCTCCTAAGTTCAAATGGATAGAGAAATGCCTTCCTACCAGGTGCCCAGAAT
TAGAAGAGCAAACATTTGTGAACAGTTCTGAGTACCACAAATACCGTTATCTTTCCACTT
AAGTCTTCTGTTTCACTCAGTAGTGCTTTAAACTTTTCTTCATATGTTTTTCAGTGTTTC
TTGTTGAATTTCTTGATATTTTATCATGTTTGTTCGTACTGGGAGTAGCCTTTTTTTCCA

K 6

44



CN 1541265 B W BB B M 6/9 T

TTTCATTTTCTGGCTCGGTTTCATTGCTGGTTGTTTTTTTGTTTTGTTTTGTTTTTGAGAT
GGAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGTCACAATCTCGGCTCACTGCAACC
TCTGCCTCCCAGGTTCAAGCGATTCTTCTTTCTCAGCCTCCTGAGTAGCTGGGATTACAG
GCATGTGCCACCATGCCCAGCTAATTTTTTATATTTTTAGTAGAGATGGGGTTTCTCCAT
GCTTCGTCACGCTGETCTCARACTCCCAATCTCAGGTGATCCGCCTGCCTCTCCCTTCCAA
AGTGCTGGGATTATAGACATGAGCCACCGTGCCTGGCCTAGTTCTTATGGCGATGTATATG
TCTTTGGATTCATATGATATGTATATATGTTTATATTTCTACAAGTACATACCTAGGAGT
GGAATTGTTGGGTCATAGGTTAATGCATGTTTTTCTGCCAAACAGTTGTGTCAATTTCTG
TTTTCACCGCTGTGAATGAGAGTTGTTCTACCTTCTTGACAACACTTGATATTGTCAGTC
ATTTTAGCCATTCTGGTGRAATTTATAGTGCTATTTCTGTGTGTGTAAGACGAGAGAATGAG
AGAGGETGTTTGTGAGAAAACCAAAGCAACACTGTGAGAGTGTGTGTGTTTGCTGAGAAAA
CCAAAATACATACTACTGTGATTTCATTGGGAGAAAATCTGTTTGGTATéTCAAAAAAAG
TAGCTTAATTACTTCATCATTATTGGTTTAGGT

Kl 6 &t
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SEQ ID NO:4

TAAGAACATTTTACACTCTTCAGTATAARAGAAGTCAGAATACCCCTACCCTATCAGTAAA
GGCCTATAAGTTACCATTAAAAAGATGTCCTTAARAACAGCATTCTCAGCTGGGCACGGT
GGCTCACACCTTTGTCCCAGTACTTTGGGAAGCCGAGGTGGGTGGATCACCTGAGGTCAG
CAGTTCGAGACCAGCCTGGCCAACATGGCGAAAACCCATTTTCTCTACTAARAATACARA -
AATTAGCCGGGCATGGTGGCGGGTGCTTGTGGTCCCAGCTACTCAAGAGGCTGAGGTGGG
AGGATCACTGAGCCCAGGAGGTGGAGGCTGCATTGAGCCARGATTGTGCCACTGCACTCC
AGCCTCGGTGACAGAGCGAGACTCTGTCTCAAAARAACCARAACARAARAAACCCACCAT
TCTTTAGTAAATAATTCATAGTTTTCTTCATCTAGRATTTARAAATTGTCGATAGTTGATCA
GCATGTCCTGAGCACGTGTGTTTGCTGTTACTAGTTTAGATCGGTAGATGTGTATATAAG
TTATAGGTATAAAATCAATCCTGAGTTGACACAAGGTTTTGATGTTGACTACAAGTACAG
TAAGCTCTATATTTTTAGTTATCCTCTTAGT T TTAAGTCAATTGTGTGGTTCTTTCTAGCT
TTAGGATCTGTTGAATTATCTTCCTTAGAAAAGGGAGTTAAGAATCTTCACT TACCTATC
TTCTACTTATTTGGAGARATAGAAGAGTCCCTGTGGTAGCAGACTTTGTGAGTTTACTTGT
AATTTTCCATCTGAAACGACTGTTCTTGTTTTTCGTGATGAAGTCTTGCTCTGTCGCCCAG
GCTGGACTGCAGTGETGCARCCTTGGCTCACTGCAACCTCTGCCTCCCGGETTCAAGCRA
TTCTCCTGCCTCAGCCTCCCGAGTATCTGCGATTACAGETGCACACCACCACACCTGGLT
AATTTTTGTATTTTCAGTAGAGACGCGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACT
CTTGACCTCATGATCAGCCCACCTCAGCCTTCCAARAGTGCTGCEGATTACAGGTGTGAGCC
CCCACACTCGGCCGTTGTTGTTTTTTAAGAGACAGGGTCTCACTCTGTCACCTAACCTGG
AGTACAGTGGCAATCATGGCTCACTGTARCCTCRAAATGCCCGGCCTTAGTGAAGCCTTCT
TCCTGCCTTGECCTCCCAAAGTGCTGGEATTACAAGTGTCGAGCCATGCATCCAGCTTGAA
AGACAGCTTCTTAGGCTTGATTTGTTTGCTTACAGG

Kl 7
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SEQ ID NO:5

ATCAGAGTCACTTTGATATGATGAGAGCAGAGATAAACAGATTTGTTGCATGTTTTTAAT
CTTTGGTATGGGACATACTAGAATTCACTCCAAATACATTTTTATGTAACTGTTGAATGC
TCATACGACCATGGAATTCTTCCCTTTAAAGAGCTTGGTAAGCATTTGAGTGTAGTTGTT
AGACGGAGACGATCACGTCATAGTTTATAGAGTGCATAAAGACGTAAGTTACCATTTAAT
ACCTTTCATTCAGGRAAAAATGTACTTAGACCCTACAATGTACTAGTAGGCCTCTGCGCTG
GCAATACAGATAAGATAATGTAGCCCCTGGCCTCAAAGGAACTCTCCTCCTTAGGTTGCA
TTTGTATAATCTTTGATTTTTAGATTGTTCTTTGAGCCCTGCATTCCACGAGGATAGGTC |
AGTGGGTATTAACGAGGTAAAAGGGGAGTAGTACGAAAGGGCATTCAAGCGTCCCATCTT
CGCTTCAACCAAAGCAGCCCTGCGTTTTCCTAGTTTTATTAATAGGTTTGATGTAAGGTC
GTCTTTGAAAAGGGGGTTTGGCTTTTTTTTACAGTGTGACTGAGGTATAATTTATAARAA
GGGAAATCTATGGCATGGTGAGTTTTTTCACATACATCCTTGTGAATACCCAGCTCAAGA
TCCAAAACATTTCCATAATTTCAGAAAGTTCCRAAACCCCTGCCTCTTTTCAGTCTTAGCC
CTCTTCCCCTCGAAGTAACCACTGTTCCGACTTCRAATCACTACTTTTATCCCACAGGTTAA
TTTTTTGECTTTTTTCCACTAAATTTTCAAATTCTTTGATATGGTACTTTACTATTGACG
AAGTACTTTCACACTAGGTTATTTAATATTCTTTGATTCACCCAATATTTAGGGAACACC
TGTAGGGCRACAARAANTGAATGAGAGCCCCTGCCTTCCATTCCTCCTAATCTCGTGGGAA
CGAGACATGTATTTAATTARGCATGTRAAAARATAGAGTGGGTCATGARATAATCTATATA
CTAAATCCCCATGACACACAGTTTACCTATGTAACARAACCTGCATGTGTACCCCCGAACC
TAAAATATAAGTTGGAAATTAARAAAAMNCGAGAGGGAGAATAGAGCATCACAACCAGAG
TGCTGAGATGAATTACTTTATTACCAAAGAAGGAGGAGGACTCAGGGAGGTGCCGACGTT
TAAACCCAGTCACTGAAGGGTGTGCAGRAATTTGGATAGGCARGATACCCTGGGACAAGGT
CATTCTAARACCATGCTAACATTIGTACTTTTTTTTICATTGCTGATAGTTCCTGAAATCA
GTTGCATAAAACTGGTACATGTCTTAGGGCAGTCTCTAATTGATTTTTATTTTGTTCTAT
TTTTAAAAATTAGTCTTCAAATAGCAGATTCACATGATATTAAAATATATGCACATAAAT
TATATACACAAATATATTTTCTGAATGAAATTTAGTATCTGCATATATTTAAGAGCTATT
TCTGTCTCATATGTTCATAATCTTCATCCATTAAAAAAACTTTTGTTAGGCCTTTCTCAC
TCTAAGATTATAAARAATTCTCCCATTATTTACCTACGCTAGTTTTCTAGTTGTTCCARAA
CCATTTATTGAACAATCCATCTTTTTGACACTGGTTTGGCATGCCTTAATTATATATTCT
TGTGTGTGTTAGGATCTCCTTTTGGACTTTCCATTCTGTTCATTGAGTCTTATCAGCTCC
TCTTACATTGGTACCATGATCTTTTAATCTATGGGGCTTTGTAGTTTAAATGTAGGGCTA
GTTCCAGCGCATTGTTCTCTATCAGCTGTTAGGAACTTAGAAATCAGCTTGCTCTGTTTT
AAAGAAAAACCTGGTATTTTTTTATCAGTATAACATTCTATTTATATTAACTTGAAGAAT
TGAABACATCTATGATTTTTCCTATTCAGTAACGTATCACTTAGAATAGGTTAGGTTGTA
CTACTATAAAATCTCAGCTGCATAAAACAATTTTTTTTTGCTTGTGCTACACATCCATTA
GGTCATCRAGGGACTCACCTTGTCAAGTTACTCAGAGATTCAGGCTGATATAAAGGTTTG
ATCTTGACATACGCTTTCATGATGACAGARAGCAGGGAAGAGAAGGTGGTGAGCCATGTG
CTTTCTCCCCCTTCTATCCAGAAATGACACATACTCACATTTCATTCGCCAGAGAAATTA
ACATGGCCCCTCCTAAGTTCARATGGATAGAGAAATGCCTTCCTACCAGGTGCCCAGAAT
TAGAAGAGCAAACATTTGTGAACAGTTCTGAGTACCACAAATACCGTTATCTTTCCACTT
AAGTCTTCTGTTTCACTCAGTAGTGCTTTAAACTTTTCTTCATATGTTTTTCAGTCTTTC
TTGTTGRAATTTCTTGATATTTTATCATGTTTGTTCGTACTGGGAGTAGCCTTTTTTTCCA
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TTTCATTTTCTGGCTGGTTTCATTGCTGCTTGTTTTITTTGTTTTGTTTTGTTTTTGAGAT
GGAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGTCACAATCTCGGCTCACTGCAACC
TCTGCCTCCCAGGTTCAAGCGATTCTTCTTTCTCAGCCTCCTGAGTAGCTGGGATTACAG,
GCATGTGCCACCATGCCCAGCTAATTTTTTATATTTTTAGTAGAGATGGGGTTTCTCCAT
GTTGGTCAGGCTGGTCTCAAACTCCCAATCTCAGGTGATCCGCCTGCCTCTGCCTTCCAA
AGTGCTGGGATTATAGACATGAGCCACCCGTGCCTGGCCTAGTTCTTATGGGATGTATATG
TCTTTGGATTCATATGATATGTATATATGTTTATATTTCTACAAGTACATACCTAGGAGT
GGAATTGTTGGGTCATAGGTTAATGCATGTTTTTCTGCCAAACAGTTGTGTCAATTTCTG
TTTTCACCGCTGTGAATGAGAGTTGTTCTACCTTCTTGACAACACTTGATATTGTCAGTC
ATTTTAGCCATTCTGGTGAATTTATAGTGCTATTTCTGTGTGTGTAAGAGAGAGAATGAG
AGACGCGGTGTTTGTGAGARAAACCAAAGCAACACTGTGAGAGTGTCGTCTGTTTCTGACGAAAA

TAGCTTAATTACTTCATCATTATTGGTTTAGGT
Kl 8 &t

SEQ ID NO:6

TAAGAACATTTTACACTCTTCAGTATAAAGAAGTCAGAATACCCCTACCCTATCAGTAAA
GGCCTATAAGTTACCATTAAAAAGATGTCCTTAAAAACAGCATTCTCAGCTGGGCGCGGT
GGCTCACACCTTTGTCCCAGTACTTTGGGAAGCCGAGGTGGGTGGATCACCTGAGGTCAG
GAGTTCGAGACCAGCCTGGCCAACATGGCGAAAACCCATTTTCTCTACTAAAAATACARAR
AATTAGCCGGGCATGGTGGCGGETGCTTCTGGTCCCAGCTACTCARAGAGGCTGAGGTGGG
AGGATCACTGAGCCCAGGAGGTGGAGGCTGCATTGAGCCAAGATTGTGCCACTGCACTCC
AGCCTGGGTGACAGAGCGAGACTCTGTCTCAARARAANCCAARACAAAAAAAACCCAGCAT
TCTTTAGTAAATAATTCATAGTTTTCTTCATCTAGAATTTAAAATTGTGATAGTTGATCA
GCATGTCCTGAGCACGTGTGTTTGCTGTTACTAGTTTAGATCGGTAGATGTGTATATAAG
TTATAGGTATAAAATCAATCCTGAGTTGACACAAGGTTTTGATGTTGAGTACAAGTACAG
TAAGTGTATATTTTTAGTTATGCTCTTAGTTTTAAGTCAATTGTGTGGTTCTTTCTAGCT
TTAGGATCTGTTGAATTATCTTCCTTAGAAAACGGAGTTAAGAATCTTCACTTACCTATC
TTCTACTTGTTTGGAGAATACGAAGAGTCCCTGTGGTAGCAGACTTTGTGAGTTTACTTGT
AATTTTCCATCTGAAAGACTCTTCTTGTTTTTCGTGATGAAGTCTTGCTCTGTCGCCCAG
GCTCGGAGTGCAGTCGGETGCAACCTTGGCTCACTGCAACCTCTGCCTCCCGEGTTCAAGCAR
TTCTCCTGCCTCAGCCTCCCCGAGTATCTCGGATTACAGGTGCACACCACCACACCTGGCT
AATTTTTGTATTTTCAGTAGAGACGCGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACT
CTTGACCTCATGATCAGCCCACCTCAGCCTTCCAAAGTGCTGGGATTACAGGTGTGAGCC
CCCACACTCGGCCGTTGTTGTTTTTTAAGAGACAGGGTCTCACTCTGTCACCTAACCTGG
AGTACAGTGGCAATCATGGCTCACTGTAACCTCARATGCCCGGCCTTAGTGRAAGCGTTCT
TCCTGCCTTGGCCTCCCARAAGTGCTGGCGATTACAAGTGTGAGCCATGCATCCAGCTTGAA
ACACAGCTTCTTAGGCTTGATTTGTTTGGTTACAGG
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