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L. —F T A b 2 R 2L A Sl &, N s D) —8) W T —Ff:

D) BFERL G A, B fA 8 E AR TR 5 B A 2 R A B8 5 21 o S s A A
T8 A TALEFIAR 4804 2 A TRX

2) ARG E D, Frd il & & 0 A4 T U0 BES A 8 DR 2H 58 15 51 (1) B S B0E FERURE
JCAEE A TALE L 5t 8 A A U8 2 1 TRX

3) OFEEAHAY, Frid & E A AW F T U B0 G 2 DR 2 81 7 51 (1) 3 S
RN TC A £ A TALE AR 42038 28 1 TRX

4) BFEE ALY, ik & A A5V AR T 1R BB, A 5 DR 2 887 51 (1) % S o
RN TCA A TALE L 58 6 8 A A 28018 2 [ TRX

5) L BT IR RG22 1 IR DNA S5

6) Zr bl AiTid 2 A 4L AP DNASY F 5

7) AFERILD B2) Fridft & & A i 8

8) fUFERIL3) Bl4) Frik & N H MR #AE

2 MRAEBCREL R A R &, SRR T -

T ik S8 77 51 A i REDNA 55 22 R DNA L A2 A 2 23 X A% HE AR RNAZR 5 32 DR BRMUCA 25 1 g 2%

0

ST IR B REDNA T B 5 31 N 751 145

BT 75 22 R DNAFK B8 5 51 4 51155

BT IR A% A 4 2 X A2 A A RNA Gt ) o R F) 0 2 5109 7 371 16

B FTIRMUCA 25 [ g 22 R (1) 8 2 51 R 7 01 7

3R PEAFNELR 2B IR (1 7 £, HARRIEAE T

FH T 1R S B 5 2 25 DRI 2L v ik S R DNA PR 8 7 31 ) Bk 25 2 1 Mal) BRa2)

al) HAZ AL 7 51 T 1R Bl &5 A 22 DR 2H v i b DNA ) L 7 31 1) 2 S 00 3 R0 B e
B A TALE AR 4208 25 1 TRXR A 73 31 i 2 1 ol

a2) HHAZ 2L 7 51 F T 1R Bl &5 5 32 DR 28 s ks DNA ) S P 3] 1) 26 S 00 R RN e
B TALE 9 B8 1 R S804 8 (A TRXEL 13 B0 82 13 i 5

BT IR B S A 3L DA 2H Hh BT id 25 22 R DNA R 8 77 31 1) il 28 4 Aa3) Blad)

a3) HAZSELL T H1 s FH TR BB 45 A 2 (R 41 mh 55 22 R DNATE) S P 51 (1) 6 S5 80 R U 7T
PE8 A TALEFIAR S04 8 (A TRXEL S5 B 8 A s

ad) BHAZSELL T H1 FH TR BB, A 2 (R 41 rh 55 22 R DNATE) S 7 51 (1 26 S5 8 A 30 e
PFEE A TALE 586 B (A A 200 2 1A TRXB A 13 2 1 & A

BT IR A B4 A 2 DR A P BT IR A% 4 3 IX A AR AR RNA 2 i) 2 R 1) 7 B R B A 2 1
R SE A7 51 FH T TR 9 B s - 36 DT AL b A A 2 4 X R M A RNA 4t R 35 R ) 400 3 271 i s 3%
WO RERUR TO A B A TALE 56 6 B8 A IR S0 8 A TRXBE A 18 BRI B2 A

BT IR 4G A ik TR 4 AP MUCA 2 (4 2B 2 DR 40 4 7 B R R A 2 1A ] A e B 5 31
T UM E 45 A 22 R 2H FP MUCA B 1 4 2 R (1) S8 17 71 P 2t 3% B0 5 R B T /R 8 1 TALE S 58k
& R A & A TRXEE S 13- B0 B 1A

4 FRAEBRER -3 T — BTl (1l R, FLRREAE T

ik 5t 8 [ AEGFP & [ BimCherry & [ 5

2
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al) TR R & B L &R IR 7 51N 34

a2) TR R & B &R IR 7 5N 8T

a3) T TR R & B &R 7 51N 3105

ad) H IR B A B AR IR 5N 518 s

FIT IR0 B 5 5 PR AL o B ik A A 2 23 XA R A RNAZh i % X1 ) B P 31 ) i 5 B 1
BILR T HI N 51105

PR B4 A 2 A 2 b BT i MUCA £ 19 20 R4 22 DA 1) 38 Fe B Rl 2 1 O 2R 1R 7 91
HNFFFN12,

5 AR R L =4 P i i B ) G BOBOR) R 1 -4 v A — P (0300 & b i R 5 2
I BOBUM R T -4 A P (8 1770 ) 1 AL W PR AL A 18 L P

BRBUMIEE SR 1 =4 A B i i 50 & BB R 1 -4 v A — P (000 & oh i R 2
I BSUM) ZE5R 1 -4 P AT — P 00 8 b 0 2 8 2 B 0 7 1 28 ik PRI 2 mT AR 7 it o 8
Al
6. DU EE R 14— Prad (9 50 S BB 2R 1 -4 AR — Brid i Bl & i Bl 22
FEBOR SR 1 -4 AR — Fr ik 1 sl & i B B A S AE W R b 1) —b14) e —Hheh iy i
Hi:

b1) Al AL AR ITHE PRI ALY A1

b2) il 2 AT A AR T FE R AL RO 7 i

b3) AIARAL R 1T 4H I PR 2 oo )

b il 2 AR 10 A A DR AL ) S A PR 7

b5) AIALAL KR IC 4 AT 2 o ) 2 220 5

b6) il w6 I AAL bR 0 A A DR AL (10 75 22 R R 7 i 5

b7) AIARALbRIC 40 A2 X A A AL BUX A HEARRNA

b8) il % I ALAL AR 1T AR Mo PR AL b A AZA 2GR XA R AR RNAT) 7 i

b9) AT AL AR 1T 40 5 PR 4 BOMUCA 2 R PRI A7 1

b10) fill % AT ALK AR 1T 40 A 2 o AROMUCA 2 A 22 DR A8 7 5

b11) ARG I i A B 22 R A 20 73 SR AS [ I SR Bh A A2 1k 5

b12) il 2 A AT A I S L B 22 0 £ 4 D 3 284S R I S B A AR A R 7 i 5

b13) A ARG I A A 7] 20 i 38 AR A (0 Bh AR AR 4K

b14) fil % AT AL A U S RLAE AN R 40 0 5 A T P B AR AL I 7 i o

TR R -4 AR i BBl ) & i Bk 2 1 BOBUR R 1 -4 AR — i i 1 377
S E A AN R R A AT AL T H A R A

8. Gt B BRI B SR 1 -4 P AR — P i) 1) & v B R A 8 A BOBUR) 28R 14 AR — Prid
R 1 8 A AL S RO DNA Y 7 il % 2 PR 41 T A4 = P g 2 H

9. — M AR L Z A7 s T B R AR ZOR 1 -4 A Brid i il 0 &
R £ H 1 BROBOM ZER 1= 4 A — P (9 ) 8 P (0 3R IA Pk R 2 1 ) 3804 3 N 2 v
SE I P PR 27 5 AT ARAL

10 FRIEBCMEER6 I (¥ ML FH B ZER O P ik 1) 53 FLRFAEAE T

P& AU R N B 4L .
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— MR AL ARIC B E AL Y 5 0

BR G
[0001] A T AW BRI, B AR [l SRR E S R AL S 51

BHREAR

[0002]  7E NS4 AR A Bz, K29 324Z X T 4L 4 e e K (0 N R4, 9F HL i — 2
EEAETE AN R R /N 230 Geta ko TR N TR DRI TR 56 e BhaR AT 3R 43 T N SRR IR A
438 IE B R XA TRATIA RN BRI 2544 , DA AL T i F 25 DR 24 20 i Py %
R =S 5 NEKE EENRREE LAY PR X RN E— P HL B, Of
% TR AR W) B DR A0 S5 1) 2R o B B 22 M 7 ORI BB R & (Zhang W, ,etal .,
Aging stem cells.A Werner syndrome stem cell model unveils heterochromatin
alterations as a driver of human aging.Science,2015.348 (6239) :p.1160-3.2.Liu,
G.H.,et al.,Progressive degeneration of human neural stem cells caused by
pathogenic LRRK2.Nature,2012.491 (7425) :p.603-7.3.Misteli,T.,Higher—order
genome organization in human disease.Cold Spring Harb Perspect Biol,2010.2
(8) :p.a000794.) o Kt , BH ff A\ A 5 DRI 2EL R0 Bl LA R e B M 2 R 450, L 55 A R
AIRNATE 55 ELFE A FLAE L R AR A Bl T 3AT R A 5 38O 22 A0 A S s 1 401 i A ) 2
#FE (Lopez—0tin,C.,etal.,The hallmarks of aging.Cell,2013.153(6) :p.1194-
217.2.Misteli,T.,Beyond the sequence:cellular organization of genome
function.Cell,2007.128(4) :p.787-800.3 . Misteli,T.,The cell biology of genomes:
bringing the double helix to life.Cell,2013.152(6) :p.1209-12.) .

[0003] AT ARAK AR FEE DR ZH PR AT B A AT LA K IR i 4 of T ke [T 4 M 4 €2 J5 465 4 R By B I 7 )
R RE B C A 2 Mk R A TR B AR B T RHIE RS St AR it LacEi Tet R4
5 BN 2 LOKb I AR A BB A g N DRI 2H B A7 8, R I AT AEARR AR 1E R0 2 R 72 1 L A
H %50 B (Robinett,C.C.,etal.,In vivo localization of DNA sequences and
visualization of large—scale chromatin organization using lac operator/
repressor recognition.] Cell Biol,1996.135 6Pt 2) :p.1685-700.2.Heun,P. ,etal.,
Chromosome dynamics in the yeast interphase nucleus.Science,2001.294 (5549) :
p.2181-6.) s B R AL AAZ (FISH) & EH A0 7045 58 Fe B AL R AL v 5 A7 1 e bt » (H 2 1%
TV EAEA S ] 8 A B b BEAT 45 AR DRI 0t JE v S IS 4 i v ) 2 DR A AT AL B
(Levsky,J.M.and R.H.Singer,Fluorescence in situ hybridization:past,present
and future.] Cell Sci,2003.116 (Pt 14) :p.2833-8.) ; REFILHE R MEERICRISPR/Cas9
FEART] LA SE TR v Fir S5 2 DR A R RS e R 4 K B s i » (E i 4 A 9 ) e st e B IR
G B DA S BT 2R ) 2R G S 3 BUHL TV A It i 3R 2 A H e N SR AT (22 B 4
AN R A A A0 B 55) SIS DR A0 A7 A3 B # AR 1] (Levsky , J.M.and R.H.Singer,
Fluorescence in situ hybridization:past,present and future.] Cell Sci,

2003.116 (Pt 14) :p.2833-8.) 5 Iy Pl A2 IR S8 BOAR 1 B8 S B0 IR 5 R R B 7o F
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(TALE) [A) A R] DA FH T2 AT 247 f B AT AR AR ARAT , SR AT A4 TE BRI A FHFTSHE bRk
BAETALES Y5 B R A BR 0 B IR P8 , TR) I ks A2 AN ) 4 i 28 70 eh bR ) o e s 1k Ma,
H.,P.Reyes—Gutierrez,and T.Pederson,Visualization of repetitive DNA sequences
in human chromosomes with transcription activator—-like effectors.Proc Natl
Acad Sci USA,2013.110(52) :p.21048-53.) ,

[0004] &5 B Pk , I AT %) B DR 20 AT MR AL AR I B AR A7 AE SR B, Toikims 2 b B n1e A S84
it 2 DR A o A AR TR A7 R 75 2 DR, B R TE R R RHIHIE 2 Im R 117 37, 5 75 L A K 1
M T R AR A0 P 1 3 4 s PR A T AR AR R A R R b 1, AT HHE B A SR 2 I E
P I R AT 78 A RAZ T BRI R &

b4 S

[0005] AR EAMT—AN H I 2 S —Fh T AR bR 10 R 2B A7 s iR

[0006] A BH AR T AT AR AL bR C S R A7 o5 BRI & A R 1) —8) AT —Fb .
[0007] 1) EOFERLA B, Tk Bl & B ARG FH TR S Ek 25 A 52 D6 20 50 1 970 (1) B S8 e
RN T 2R A TALE AR 22038 25 A TRX

[0008]  2) fFERLA B, ik Bl A B ARG FH TR S Ek 45 4 2 D6 20 500 1 970 (1) B S8y e
RN T EE A TALE ¢ B 7 A 2800 £ 11 TRX

[0009]  3) ELFEEE I AW, ik & V4 A5G BT IR0 B 45 6 28 DR 40 80 7 B (1 54 53 %
TG RERN, oA Er A TALE AR 4800 8 (1 TRX s

[0010]  4) FAFEEE A AW, Frid & VA A5G BT IR0 B 45 6 24 DR 4 80 7 51 (1 54 53 %
JEFERRN. JU R EE A TALE %'t A 42034 £ 11 TRX

[0011]  5) Zwhs ik fabi & 2 [ (¥ DNAZYS £

[0012]  6) 4wt Frid 8 1 240 A I DNASY F 5

[0013]  7) EFEFRIAD) BL2) Frikmi A & A ARk

[0014]  8) fudELL3) Bid) Frid & A H AW Ak,

[0015]  F3RRF &, Frk 80 7 71 A KiDNA | 25 22 K DNA %A 20 23 X K% B AR RNA 2 AL ik
DRI BRMUCA &5 (1 g hd 2 1A

[0016]  Fais 7 &b, Frik /5 7 ] AR 4l A s 28 i R, e B e AT B8 o 1R BUAE A
B R AR AR IR T W R A N A -

[0017]  Fip ik st bsr DNAKT 808 51 K 7 571 14 5

[0018] Pk & £ R DNAIK B F 51 K JE 5115

[0019] Pl A= ZH 4R X A% AR RNAZ i 2 DX (1) ¥ 7 31 N R 1) 16

[0020]  FriAMUCAZE [ gt L A () S8 PP 51 A PR BT

[00211  ER5IE&E T,

[0022]  FI-F IR BRES & FE DR 20 BT i i b DNAR 48 5 B 1 Rl 22 1A lall) BRa2) s

[0023]  al) HHAZ AP T 1R BB 4, A 2 DR 4 g REDNA ) 28 7 51 [ 26 S5 0t A A
JCA 8 [ TALE IR 40A 2 (A TRXBE A48 21 1 & 1 0T Frid mila 85 11 19 iy 22 Com A R B 5 4%
SENLFE A T IR 90 B 25 4 Jo D) 2EL o i L DNA PR B8 57 1) 1) B S S0 ARt R S e 11 25 1A TALE Al
T SR B 1 TRX
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[0024]  a2) HHAZ AP H S T 1R BB ES A 2 IR 4 g REDNA ) 28 7 51 [ 266 S5 0t A A5
TCAFEE A TALE %6 ) 85 [ R 4004 25 1 TRX Bk A 15 21K 2 1 03 i Bl & 2 11 1 Ny 2 Com K
PALFEAZ B AL 51 F TR A B4 B 32 TR 2 A i R DNAFY) #0821 1) 2 SR B BE S L e 1 2R
F TALE %'t £ [ A 404 25 1 TRX

[0025] &l T~ 1R Bl 4 A DR 4 o i A 22 BEDNARY S8 7 21 ) il 5 22 1 a3) Blad)
[0026]  a3) FHAZ NP H T IR BIE A A JE DRI 2 Hh A5 22 BEDNARRY S0 7 51 (1 4 S5 S0 AR
B Te A 5 A TALE R AR 404 2 1 TRXFR 515 21 1 85 1 5 s BT i il & 2 1) 1 N 4 Coimg Mk o) 0. 4%
Z AL P B F T 1R B B 45 A D8 2 rh 25 22 R DNATE) B8 7 51 (1) 2 S5 0ns A R n e it 2 1A
TALE R S04 & 1 TRX 5

[0027]  a4) HAZ AL H] TR BBk 45 A 2 DR 20 Hh 25 22 R DNATK S8 77 51 (1) 54 S5 G FERL
N TG 8 A TALE L 9 6 8 (A FITR 0A 2 (A TRXER 15 2 B2 11 5 Frid A 82 A 1 Ni £ Cig
IR FE R B AL 7B TR 5 B 45 A 3k DR 41 v 25 22 R DNA S 7 271 1) 26 i St R 2 L T
85 A TALE . ¢t £ 1 AR 480 £ 1 TRX

[0028] & A TR B &5 & 2L DR 2 v B A% A= 20 23 X AZ W 4K RNA 2l 25 [R] 11 0 7 2 B
E A HZEN T T IR B, A 2L DR 4 2 A2 42X A% R AR RNA S 5 225 DR 1) 2808 17 2 1
B FEWE AR BN T B I TALE 2 e B VRN 28000 B8 1 TRXFI 5153 B & 1 s T IR R 2
1 1 Ny 22 Co K IR B G A% e A0 7 71 T IR B4 & 2 DR A P A A - A 2R XA BB AR RNA SR 7
S DR] 49 48 1 1 P 2 SR 0 RE SR TG At B 1 TALE S %6 6 8 1 R 480 B 1 TRX

[0029] gk AT M Al Bk &5 4 S DK 41 FPMUCA R (1 4 A 225 IR 1 5 7 51 1) ik 75 2 1 PR A SE 4L P
BT IR B4 A 5L R 2 MUCA B (A 4 B 356 DR 1) 408 P 201 1) 6 SR 000 R R N e 2R A
TALE ¢t 8 [ AR 4804 t () TRXRil 515 21 1 82 1 0T s Bk ik & 8 1 1 N &8 Coi i IR B4 1%
SELLFPH T IR B 45 A 22 IR 4H FPMUCA B8 11 40 35 DR 11 08 3 271 1 268 S5 380 R RN e 2
[ TALE 2 6 85 [ A 8 0 25 1 TRX.

[0030]  LiARlilE,

[0031]  FriR a5t I AEGFPEE [ BimCherry 8 1 5

[0032]  al) H Fridk il & g A B 2R 7 91 N 7 34

[0033]  a2) H FridFilA 8 N & LR T 5 N T T 5

[0034]  a3) H Frid B A &2 A I E IR 7 71 N 7 3155

[0035]  a4) H TR LA g5 (A U Z R IR 7 1 N 7 318 s

[0036]  FJ-T 1K IR 45 3k PRI 4L v BT iR 427 A2 4 29 [X R AR A RNA 2 ) 5 R ) 48 1 31 f i 5 2
A EE R T 5 N F 31105

[0037]  FI-T-iH 5 E4h A 2 R 40 b BT MUC4 £ 19 2 5 3 A 1) 0 2 2 ) Bl 1 2 1A P ‘B0 2L
FEB N2,

[0038]  EiRiiE&Et,

[0039]  FriARh & 2 A Ny L T A Flaghn 28 17 51 s TR FLAGHR 25 7 71| AR Ay 3xF laghr 28
JF 5 o AESERR B R ARSI AR Tk n] DAR) NS I F laghn 25 15 518 i 40 0% ¢ S et s
06 19 5 1 SR 4 B L DR ZEL 7 o ) AT AR ARG 0

[0040]  EiRFI&EH,

[0041]  FrREGFPER 1 1 g b 2 R 4 7 91 1 355 7382-8098h2 B An R DNA Sy ¥+

6
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[0042]  FrifmCherry & [ [ 4abd 2 R A7 6 BT R IDNA S £

[0043] B g (A TRX I G A S D] M 7 31 S 7R IR DNA 25

[0044]  FriR3xFlaghn )7 B b LR R 7 511 5521 13-2181 A7 BT /R (IDNA S £

[0045]  Firik 4% & 6 7 FI I S A L R O 77 91 1 85 2182-223247 Bl 7- (I DNA%Y 5

[0046]  FriR FH T~ 1R 59 B 405 4 2 DR 4L v S R DNA PR 802 5 370 ) 2 S 00 A % B o 25 19 TALE
(1) 2 b I R A 1)1 465 2233-47 25057 T 7 (I DNA%Y F 5

[0047]  Fridk AT 1R I B 45 A 2 DR 40 v 25 22 K DNATES B3 51 1) 4 S 38 A 2808 e A1 2
TALE I 4l B8 A5 51 285 12126 1 3457 BT I DNAS 5

[0048]  Frik AT 1K I B 45 - ik DR 4L v A2 A2 4L 29 [X A2 A RNA 9t i) 5 KT ) 408 o 20 ) e S 38
TG FERRN o R B A TALE R 4t 2E 5 SR 7 3119 85 121 -26 1 3457 BT/ I DNAZY 5

[0049]  Frik FH-T- iR 5B 45 A 3 DR 2 HhMUC4 £ 19 2 ) 35 K ) 8808 e 71 P 8 S JBts 8 R N 7T
PFEE A TALER) g AS 2 PR P 31 115512126 1367 Fir s IDNA 73 -

[0050] B3R5 &,

[0051]  Rikal) " Brid @A g (B B0 A2 DL T 100 B 45 6 v AL DNA Y 41 7 51 1 TALE %k
RN B BRI, 5 7 B 3 T 7 i N S0 2 1 TR 2 i 32 [ 2 20 9 N B 2R 38R A Kpn T AT
Xho I47 s ()45 B B4 s Horp, Brid B TR B 4S G v W DNA Y 2815 51 9 TALE B AR (1) 4% 1 1%
FEB AL

[0052]  ika2) W BTIRELG 8 1 B AR DL A TR BB & om b DNATK S 7 1 () TTALE %
W BR8P B16 B ImChe rry 25 8 R F32 F1 48 N B 2R3 4 (¥ Hpa I FHKpn 147 g 7] 15
B34 s Hod, Bk BT I 5 BR 25 4 ok DNA TR BE 5 51 (R TTALE 8 4 2 LA BTk F T 10 513
4G v FLDNA () 28 15 F1 I TALEBAR A 3R 80AE , 15 17 51 3BT 7~ B N T 48038 25 1 TRX ) s i i
ER] 2 3709 O\ B B84 O Kpn T ATXho T7 5 1) #5240 ) 344

[0053]  Kika3) 1 BTk Fl G d (B B A DL T IR0 B 45 55 22 KiDNATK 28 /5 51 ¥ TALE
TR R E BRI T 5 3 P o (N A8 B A 1 G 6 5 DR 4 N R AR AR T Kpn T AT
Xho TA7 s [A) 45 B 344 s Horpr, Bk T IR0 B A & & 22 KEDNA R 17 51 ) TALE SR (1) 4% H 1R
FEH R e B LR 552113472547 BT 7 RIDNA B 4 4 17 31 2 BT 2 RO DNA A B i 75 21 1)
e

[0054]  Fikad) o FTIRELA B 1 B AA S DA A TR BB &S & 55 22 RiDNAR B /3 ZI K TTALE
AR BB T B 1 3587382809847 FT 7 KT EGF P4 25 [R] 17 F1l 43 N\ B 2R 30 44 [¥T Hpa 1
K pn A7 5 [0 753 B AA s Horb, BTiR T IR0 B4 A5 2L RIDNA 417 51 (1) TTALE 344 42
PRI TR B4 A 22 REDNAR S0 51 (1) TALE B AR B 2R3 44, 1 17 P 3 BT s (RN B 4
M H 1 TRXP 2t 225 BRL 7 B 48 N B B3R I Kpn T RH X ho 47 5 ) #5381 7D 28044 5

[0055] &3k FHT- TR | B 45 A 22k DR 4H P BT i A2 A 4H 231X A% A A4 RNA S ) 2 A () 42 P 1) (1)
A R B DU T UM B A %A A ZUX M AR RNA R A5 2 AT (1) #1813 B R TALE B 44y
B ERBEAR B 7 B 3 B I NI S8 £ 1 TRX R 2 ) 72 B3 N\ B 2R3 AR 1 As e LRI Xho 17
AR B 3A  Forp, Brad B T IR B4 & A2 20 21X A% M8 A RNA 2 5 2 BT 1) 8 7 31 )
TALEZR AR A% 7 1R 17 51 K 17 3 1 58211 3-472507 Fr s FIDNA v BE B 408 )7 B9 B 7= IRIDNA
B, BB 7 511355 7382-809847 Fr R I EGEP 2w A5 2L (R /7 Z1l4e3 N J7 %1 L) Hpa I AKpn 147 55 1) f5
BRIFTF s
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[0056] ik HI-F-1H BB 45 A 3k IR 20 HHMUC4 £ 19 2 3 IR 40 8 2 201 ) A B 1A P 304 A
DA TR B A5 A MUCA 25 1 g A L AT (%) 4117 51 I TALE S8 A4 SR B R3804, 1 7 B3 B I A
T 480 £ 1 TRXP 2 b 2 R 17 14 N B 2R3 AR (1 Asc TRIXho TA7 3 )45 21 (1) 3 s Forr, Bk
F TR B A MUCA £ [ 2w 2 DR (1) 417 31 (1) TALE B ) A% 1 1R 7 71 K I 3 1 5621113
47 2557 JIT 75~ I DNA - BB ok 2 51 1 LT 7 (KO DNA Y B, HL 91013 557 382-8098 47 T 71~ [
EGFPZ 5 3 X 5> 71148 A\ 5] 1K) Hpa I FKpn TA7 18] J5 49 210 1 731

[0057] A EHEIEE A B 2 feft B ul i S ek okl ) & b iR A 8 B 3 R IR
S E A AR Rl

[0058] A BHHRAL T BRI A e bk e 5n) 6 b
A AE LR A AT AL R R A

[0059] Ak BHIEHRAE T sl i) f s R S I aL A B B B R R A S i E
B il 24 DR A n AL R P e R

[0060] A BRI T Bl E ek DA A E o sk R E T EA
HEWAEM T bL) —b14) thAE— Rl (1 R F -

[0061]  b1) A]FRALAR IC PR AT A5

[0062]  b2) fill & AT ARALAR TCFE PR 2 A7 1) 7= i

[0063]  b3) AT ARAK b 1C 40 i S D] 28w ) s

[0064]  b4) il £ AT AR T2 M 35 DR 2 F ) skt P 7

[0065]  b5) F] FRALAR T AN SE DR 20 1 5 2280

[0066]  b6) fill & T ALALKRIC 4 M I R 4 o () 56 22 00 1 72 5

[0067]  b7) Al FRALAR TC A0 A DR 20 FP ) A2 A 2 41X A R AACRNA 5

[0068]  b8) fill & P AT ALK 1040 M I IR 2 Hh 0 A% A 4 21 DX AZ B AR RNATK 77 it 5

[0069]  b9) AT FRALAR 1L 4H M JE PR 2H A FRIMUCA G s 25 B A5 1.

[0070]  b10) fil] 2 P AL A4 1o 20 B 2 DR 2 v (¥ MUCA G 5 22 LR S7 A 140 7 i 5

[0071] b1 1) AT ARG I i e B 22 67 A 201 i 43 4 AN R) A BRI B A A8 Ak

[0072]  b12) il 2 A AR ALK DU v RiL B 6 2205 75 40 D 43 AN [R] B I Bl 48 AR A 7= i 5
[0073]  b13) W ANALAR: I s bar E AN [ 240 ff 362 22 A 20 1) sh 25 A5 A

[0074] m@%%Ta%#m%ﬁf?ﬂ%%%%ﬁi%@*&%mﬁm

[0075] AR EHIEH —A BB 2R LR A Eh s Eas LRl ReEhnEad
H DRI R

[0076] A EHHRAE T B IR BRI & h kA g 1 B3R AR B 1 S A A A A R
DRI 20 AT Ak T i 2

[0077]  ghd AR5 & BB A 2 A B R & e 0 B A A PRI DNA 2 7E ] %
DR 2H AT A Ak T 5L o 1 2 A S T A B TR AR 49

[0078] AR EAM B Ja — A B (2 et — Pl AL bR 10 R R LA s i 702

[0079] Ak BH R AL PT AL AL b 1e 358 DR A1 A7 0 1) 7 VR BRI 3R a5 & i B A A B
RIS FrARRA 8 A B ECE T NG M, SR B B DR 2E A i R R AL

[0080]  FiARHIER Bk T7ikH,

[0081] Pk 4 oy N BN 240 B s BTk N B4 40 i AT 4i e AR IR'E 4l A\ 2

EE

op
i
o
5
-
5
5
=
g
+|
&
i
il
e

psin
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R T4 BSR40 B - N2 R A AL B/ SR OPOAT Y s BT ik A B3l # 4 g E A A ik
JeE 41 il & (U20S.HeLa MCF7 #HepG2) ARG i & (HEK293) . N Z 58 T-40i (G 48
JMIhESC) A ZHE T4 (5 S 2 66 T-4H M0 1 PSC) « A4 T4 o (78] 78 52 T- 20 ) « s d4s T4 e
(PR T4 MIhNSC) 2K 73 A 40 (L~ 1 L ZH BRh VSMO) BN B OPO4H i o
[0082] 7 ) BH et £ A% G 1) e S Bs AE RS e A4 (TALE) 25 A () Comi & i 2800 2 1 TRX
BT B A A R 2 AT AR AR T ELTTALE ol i SEIGE B « TTALER] B -T-7E o 40 s R IR
520 B RS T 40 L 2 R A 40 i S A 1R S AR P N S At e Hh kS b T o s L o 22 R A%
FEAARNAZR AS 2 %1 (Ribosomal DNA,rDNA) 2L K 20 & & 7 41, DL K 4w A5 FE R 8 (MUC4)
TTALER, R BE G5 R #h B 5l BRI PR 17 375k =8 614 | Fa7 (6 e AR 20 M 1 908 40 i S PR 2 T
RRACARC T AR 25 1, A i R ST A S5 32 R0 o L5000 (1) AT 72 I PRS2 7 H R I % g

Bff 15 BA

[0083] & 1 Ay i I3 el 4 A 4RI 2 A TRXRh A 7E TALE K Cis 8 57 1 BE S K B b 10 41 il &
Hr g umki (Telomere) FIZE 22K (Centromere) 15 K H AT AL IR ICEA (TTALE) « HH,
ARTTALERR1E 2 PRI AT A I s B R Al (Te lomere) (¥ TTALEAE AN MU AZ W (1A% 1045
B, IS B WA  FLAGKRZE R0 TTALEAR 10 3 ks () 45 5 s FTSHIR BT bR 10 SR 25 B+ BT 9
kB 2N 45 5, VB TTALE S F ISHIE SR 4T L m A 808 s BB F i J/EORE R C
NI RL (Telomere) [ TTALEZEZN MEAZ P9 b i tH 1K 5 6 i 180 20 A1 ] s DR S ME AR 1 v b
(Telomere) MIF T SHER £ 75 41 M 4% 4 A% 10 HE I 58 Ol s 43 A5 18] E R IR I & 22 Hi
(Centromere) [ TTALEZEAN B AZ N I FR1E45 S s F IR AIE 228 (Centromere) [ TTALEZE4H
JLRZ N R T TR 2 s ) o0 A1 B s GO RE S PE AR 105 2201 (Centromere) IR TSHEREN 7041 iy
Z PR IE H B2 s AT

[0084] P& 254 F| FHTTALEXS #br 10 A MR 40 i R P 9 s kL (Te lomere) FlE 22 Ki
(Centromere) « HoH, AR ¥ KL (Telomere) B TTALEAE &b T4 B [7) A 1 A Jidgg 41 e &
[KIARICES R B IR B2 2267 (Centromere) ¥ TTALEZEAL T2 o 1) 30310 A B3 4 o 22 b (80
04 R CNR P E 1 (EGFPEmCherry) Bl A RIS IR 4 ki (Telomere) B 22 Fi
(Centromere) [ TTALE [F] I A7 10 Ak T+ 441 M 43 2 F] A AS ) I AT He La 241 o 55 PRI 26 1) 285

[0085]  &] 32 H| FHHTTALEXS B bric A £ B8 T 41 Mg (BG40 M hESCE S 5 £ fe 140 e
iPSC) Ko HATAE 1) R AA T 40 . (18] 78 J5 T 20 B hMSC AN A 28 T4l thNSC) 2% K 73 Ak, 48 g, (G
25 Yl uhNeuron AL & 38 ILZH Mg hVSMC) H [ 3w k7 (Telomere) F1E 227 (Centromere) o He
W, AN IR IS 2287 (Centromere) ITTALERI A5 10 45 3 s BA IR A s kr (Telomere) [¥J TTALE[]
Fricss 3.

[0086]  [&]4 7y F] FHTTALEXS #abr o A 28 48 i rh 1) 22 A2 20 23 IX A M AR RNA 2 55 57 31 (NOR-
rDNA) o Hort, A RN AZAZ 4 21 X A B AR RNA GBS [ 3 1 TALE BRI AR 10 45 3L s BN AERMSCH
IE B IUHINOR-rDNA I TTALE ¥ A5 10 45 SR BB % 5 NOR-T DNARIF T SHAR 22 15 5 L e A7, F H AR
1055 HSG A HR X B FhrEYNucleol inflIFibrillarin; CAF| FHTTALEXE BFR1E A
PR 40 (HeLaFi1U20S) LA Ko A 2 88 T-41 g (hESC, hMSCHThNSC) H1 [¥INOR-TDNA

[0087] &5 9 H FITTALEAS B bR 10 A S i rh ) D5 2 ) 31 (MUC4) o ADy 5 1R 531 4 B
PRI s (MUC4) I TALEZAR R0 25 5L s BRI FHTTALEXS #br ic A MR 4l (HeLa) DA KA 2

9
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BeT-4i . (hMSC) H IMUCAZE R 1 s C 6 R 11 (mCherry) Rt SR I 1R HIMUCA L PR 47
S TTALEARICAL T4 i 43 24 il B AS [RI B A T He La il o 2 PR ZH 1) 45 5

[0088] &6 A H IR dikir (Telomere) (¥ TTALEFEAS [F] [ 40 ffd 36 & A5 8 v ] A4 b i 22
PRI 40 R (Te lomere) Fifi 4 %5 32 SRR I BN ARk o A AS [F) 41 e 5 2 B AL I A X ] s B
FI R i AL (Telomere) I TTALETE AN [F] 17 40 g 36 22 A5 8 v m] A0 A A 1 22 D] 4 v ity ot
(Telomere) fI45 5 s COWRNIE PR B 2 1) 1) 70 o 40 i P B0 e 25 SR (WRNGEE PRI i 2R B IE 52580 5
DIHGPS i35 S5 A 1) 78 5T T 40 B i) B8R 45 R (Proger infRIAISIESKED) s EA =P 2
TR v st 7 445 45 1 aPCRISAIE s F AR FH IR ) vekr (Telomere) B TTALEFE AS [R] f 21 Jfa 302 2 455 21
Fr Al WAL AR IC FE R 4H H sk (Telomere) (R GTRE Gt 45 L .

[0089] &7 9] F R 7 s ki (Te lomere) (I TTALETE B4 14 Py AT AR AL b 10 525 (R 28 v s it
(Telomere) 45 3 . AN F 7 FIABCFPRL & I TTALERY 1895 B8 & (Lentivirus) & ;B
R F R IBEGFPRA (1) TTALE () 1805 B3 A4 B e N\ g 48 B U20SH 25 3L s C R R IAEGFP
fill & I TTALE ) 12995 B3 8 A4 B s /s SR A L OPO ) 25 5 s DR R IAEGFP R & [ TTALE ) 1295
FHAR (Lentivirus) 78/ SAR A AT AL bR 0 3L K 4 R 3R (Telomere) AALZR I BN H) A
FILEGFPRLA [ TTALE 9% TR 804k (Lentivirus) 787N SUVLAL R E 0N 20 23 oh ] FRAL R
104 K 20 hu ki (Telomere) B 45 5.

BiEXEAR

[0090] "Ik St 451 b B A AR S 36 VA I Te iR R U I 250 975 BTV

[0091] "Rk SEwE ] b A B AR GRS, an ek Ul B, 2] AR5 2

[0092]  "FIRSZHEHIH ) R IR, BB E =R EE SR, 45 RECTEEME

[0093] "R iA St 5] o A HGP SR A K IR 1 1 PSC (fAi FRHGPS-1PSCs) : B3] T “Liu,G.H. ,
Barkho,B.Z.,Ruiz,S.,Diep,D.,Qu,]J.,Yang,S.L. ,Panopoulos,A.D.,Suzuki,K.,Kurian,
L.,Walsh,C.,et al. (2011a) .Recapitulation of premature ageing with iPSCs from
Hutchinson—Gilford progeria syndrome.Nature 472,221-225.”" —3C, A0 WHF A
Sb3RAF AT B 5 AR R B S 30 i HGPS 998 A SR 1 PSC (HGPS—1PSCs) H Y LMNASE [K &
2T 5848 (LMNAZE R 40 )7 71N GenBank : NG_008692. 25 cDNAJEF1 “AGenBank : NM_170707. 3) ,
RAZJAYHC1824T (GGCCGR AL NGGTCG) , AL 1 25 L FF 51 Y LMNACDNAFF FllGenBank : NM_
170707 . 3 [ CDSIX 45

[0094] "Rk LT H T HGPS—GC—1PSCs Jy 5 HGPS—1PSCE A AH [F] 18 4% 5 S i) 2 F: R 4
IEF R R R, 0% T “Liu,G.H. ,Suzuki,K.,Qu,J.,Sancho-Martinez,I.,Yi,F.,Li,
M.,Kumar,S.,Nivet,E.,Kim,J.,Soligalla,R.D.,et al. (2011) .Targeted gene
correction of laminopathy-associated LMNA mutations in patient—specific
iPSCs.Cell Stem Cell 8,688-694.” — 3, A AR MHH ANALFRS, (N T EE AR KL
B A H o

[0095] " i S it 451 o A WRNGS PRI 5 (19 AR AR T2 e &2 (WS-BSC) 38— R BB, 1L
T “Zhang ,W.et al.Aging stem cells.A Werner syndrome stem cell model unveils

heterochromatin alterations as a driver of human aging.Science 348,1160-1163"

3 A AR A ANARERAT ST B R AR A I S8 4 FH o WRNEER 3 0 T 20 M % A 201 1l 2
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SR R4S MR 2o B, 5 2 S UM , HDhBe Bk 2k 02 A LR RE R AR B
RN, Al 5 2 28 B 3 I MR o

[0096] N iR sz I pLE4ER AR 103 T “Huize Pan,Di Guan,Xiaomeng Liu,Jingyi
Li,Lixia Wang,Jun Wu,Junzhi Zhou,Weizhou Zhang,Ruotong Ren,Weiqi Zhang,Ying

Li,Jiping Yang,Ying Hao,Tingting Yuan,Guohong Yuan,Hu Wang,Zhenyu Ju,Zhiyong
Mao,Jian Li,Jing Qu,Fuchou Tang,Guang—Hui Liu(2016) .SIRT6 safeguards human
mesenchymal stem cells from oxidative stress by coactivating NRF2.Cell
Research 26,190-205.” —3C, A A A M HITE ANALSRAF AT 55 AR B Sk 36018 H o

[0097] " iA st 45 A G AR IS T4 BRHO 41 i )R (WT-ESC) s&WiCel 1 2 |/ 7= i, B2
WA09 (H9) -DL-7.

[0098] St 8] 1 kS B s T e K DR 2 v f i Kz (Te lomere) FHAE 22 % (Centromere) F 4
PRI AT AR AL AR LT (TTALE) F 257

[0099]  — . Gl A FRIATALERITRX ) FRIAFAATTALER #4 22

[0100] 1. IR Sl FIE 22 R TALEZ A%

[0101]  ZHE ik “Zhang,F.,et al.,Efficient construction of sequence—specific
TAL effector for modulating mammalian transcription.Nat Biotechnology,2011.29
(2) :p.149-53,HidGolden Gate Assembly” P HVEFM HTALE Toolbox Kit (£
Addgene, 575 791000000019) 43 71l 4 £ 13 s bz 1) TALE 8 44 FITR 7 2 22 KL i) TALE 2 44
[0102] (1) P kL A TALEZL A4

[0103] R i) KL ) TALE A4 (1) 1% H 1R e 50 40 e 51 1 i as o TR ) i R () TALE B 44 38 Rk &
EATALE ', B & E A TALE " I B A9 5% KL X DNAJF B (48 )7 B 1 F 57 -
AACCCTAACCCTAACCCT-3" (FF3114) »

[0104]  (2) PRSI L2 KK TALEF A%

[0105] R I 22 Ri A TALEZRAR (U AZ AT IR FP B A0 7 B L 55211 3-4 725467 B 7 (I DNA - B
B4 e B 2 s IDNA v B A 45 200 P 51 o IR ) 38 22 R0 TALE 3R R Ik Rl & 82 1
TALE®"™ , 1% Rl 5 82 A N3t iy A FLAG AR RS 52 B R 58 A2 5 F1INLS o Rl A5 £ 9 TALES" " 1L 531 4
B2 ki X DNAFE FI TR FE R0 T : 5 ~CCATTCCATTCCATTCCA-3" (FEF15) .

[0106] 2, PR J| ks RIS 22 R f TTALE R A

[0107] (1) PR JrkiL ) TTALEZ A4

[0108] DL B 1 rp i R s oRL R TALE B ZR 8K , 4 7 31 3 s () N B 48004 25 I TRX) 4
Fe 2 L] e 514 N B AR I Kpn THIXho A7 i 1], 43 3 #2044 , 1 HAo iR Al smoRL () TTALE
A (ELA) IR GSRARL TTALE 348 R 1A Bl A 88 (4 TALE *'*~TRX , % Bl & 5 AN 1 A FLAGHR
2 R 2 AL BINLS o B 5 25 I TALE ™ O~ TRX ) L IR 15 51 301 B4R o

[0109]  (2) R nlAE L2 KL K TTALEZ A4

(01101 DB BRI TR IS L2 Wi TALE N B B 84A , 5 2 1 3 s B9 N B S80I 2 A Y e
PR 814 N RO Kpn T AIXho LA 55011, 4321 55 20 45044, oK AT 9 Ui A 22 RE ) TTALE
BAE (BILA) o B 22 KL TTALE S (& R ISRl A 81 1 TALES*" ™ °—TRX , 1% @l & & AN 5 A
FLAGHRZ% 331 A% € AL 7 FINLS o fili - 2 A TALES" ™~ TRX I 2 2R 3 3 4 7 F S s o

[O111] = 230 o it DR AL v ) vk AT 2208 7 AT S A )

11
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[0112] 1. %64

[0113] 45 A5 BB — v fh1) 2% 11 10 520 s 67 [0 TTALE 342 1R 1) 36 22 00 1K) TTALE 3R Ak 43 5] 8 Yo
U20S4H1 i GEEATCC, B35 : HTB-96) , [l I DA 1R ) i bir (¥ TALE B A4 AR ) 55 22 R [ TALE 2 4
N B AR (NOTRX) , 55 YL 24-48 /NI i , 43 59| 45 3 s G Fs 21

[0114] 2 438 2 D't G £2 S B G DN A o 7 AT 2 oo 1) s bor AN 2200043 AT o7 s

[0115] M| FH AR il iR ) TTALE B4 L TR 55 22 R 1K TTALE 344 R0 R B AR NI (1) FLAG AR 45
JEFN AT S e A SR B0, DN A% e I 20 B 2 DR 2 o 1) g R R A 22 02 3 AT 7 i o ELAR AP
BT 4% 2R PR b W B ARG RITEA A, 55 AR-0211) [H e 3G
YU, SR 5 I E0.4% TritonX100 GEE Sigmay &), 525 N T9284) [IPBS =l iE 154 %F, FHl—
TR (5410 % IR L5 R PBS) 2236 354 P 3043 b, FH—Ho s B v T 1l 1) /N BR BUFLAG #7464
FEWE A, FPBSZE RIS B3 UK BRHR 10738, FHALEXA-4884RiE i I Pt MR TgGE IR A 1
/NI, FHPBS 2 I 5 e 37K, BF IR 10434 , FHI1 : 20001 Hoechs thRIT AU AZ , 5 J5 B FH 7 't B4
BRI AT EZ , 3T R Tmage J AR AT 2 60 B T G T 3 #r - 1 75 SFTSHIREH AT 2L 2
BEHr, WIAESE B /N FLAGH R 2 5 , BEATFISHIR £ 5 , H FBiotinkrid /N il 1eG
FIRFEE /NG, & Jo FHALEXA-488frit i Streptavidin (Vectorlabs, 55 ASA-5488) ¥ &
L/NEs

[0116] 3.2 S A, A8 S B K I A w2 AT 2 Hh 1) s RN 2200 43 A o7 s

[0117] 0| FHE 53 PR AR S ks AN 55 22 RE IO F T SHHR BT 58 B 6 SR 238 S2 06 o HAKR S oA
4% 2 KPR w2 g m i, R %0.4% TritonX100 (GEE SigmaA d], 254
19284) [¥JPBSZ JE % 15781, - FH 1005 v/ ZF IRNAase A (B[ Sigmad #], 525 483831)
T37E & 3098, 057 Bh A8 it i Ik 2 50nM. FTSHERE (5 [l PANAGENE 24 7] , S i
FISHEREF B2 5 NF1002 5 78 ZZ RIFTSHER BT B5 5 AF3003) 8525 & 10735,  Ja T 2 gt iy
B, FIPBSZ I B B3Ik, BRIR 10938, 1 : 2000/ Hoechs tAnic 4HMuAZ , % i A1) 58Ot
T BEAT WSS, HF) H Image J3R A BEAT 26 FEvHE MG v 7 o

[0118]  Z5 R 1Fizn W 1H AT LA H 5 10 iR B3 & 22 R0 TALE (B 1B fINo
TRX, E IEH N0 TRX) FHEL , 1R it R B A 22550 (1) TTALEAE 40 Mg A% AR 18 1) 26 ) 3 S5 FTSHR
Erpric iy e s JUFse e E A (KB LE) , I H L6 8941 SFTSHEREF R0 5t
(14 A AR, (BI1C, 1D, 1F, 16) , Ui W AR K W IR TTALE BB 05K B 10 SIS 4 i J2 DR 40 v )
ALY A 224 A VA

[0119]  SZjtE 2. TTALEZERE B bR IO AN [F) S 2N 4 i mp f ks L o 22k i A 4R X A% A
YARNAZR A5 751 (NOR-rDNA) LA S i 22 (R o7 i (MUCA) HH 1) 8 A

[0120]  —  TTALE{EXE ks 10 AN R 22N S g o () st R 2207w (1) oz

[0121] RS fs] L B U20SHH I 43 731 5 e A 0 40 B - A TR 4 i % (MCF7 fiHepG2 , 3% [
ATCCA 7], B8543 7 NHTB-22FTHB-8065) - A AR 41 i & (HEK293, £ EATCCA A, B9 N
CRL-1573) - A Z Re T4l i (MG T AMIhESC, Wice 1A 7], B8 5 HWA-09) \ A Z e T-40/1d (i
S ZRETYIMLIPSC, Wicel 1A ], B2 5 NTTSHEi-CML17) « Ak A&F-40 i (7] 76 55 -4, Lonza
A, 55 NPT-2501) U T-40 i (B T4 fUhNSC, Wice 1124 ], 5% 5 ANSC-H9) 4K 77
fegm i (&1 DL4H fSh VSMC, Lonza A ), 5% 5 9 C0C-2571) , HAREF H At P IRANAR , SR f5 Al
FI2e e W B AT W22, FE R F Image J B BEAT 2O GRR E TH MG 947
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[0122] &5 R EH - TTALE A]KS A5 10 AN [F) S 2 N SIS 400 i 2 (R 4 w1 s b N5 22 i, SETL |
R AN G B R SRR 22 R ) T AL (B 2A-B, E13)

[0123] = % HR A Rl & R I U0 iR B 22 02 (1) TTALEZE RS B AR 10 A S 41 e 114 g
o R 22 50 mp 1 182

[0124] 1 .mCherry %'t 8 [ RlAr FRAK MK PR A SR K TTALE [ il £

[0125] DLt s L r () 1R ) ok (K TTALE My B 2R 48044, 45 75 316 Flr /s FImCherry 9 i 2 R
BN B B AR Hpa T RIK pn LA &5 8] , 45 21 85 20 2044 , % 0 A EmCherry Fill A 214 F U 1) i
RLII TTALEE A& omCherry Rl A4 2632 (19 IR B3R (1 TTALE 84 (mCherry—TTALE'™'?) FiAH &
A TTALE ™' °-mCherry—TRX, %Rl & 85 [ NI 1 A FLAGHR 25 17 7 M 52 A1 FINLS . fib 25 25
[ TTALE**"*-mCherry—TRX K ZIEHE 3 W1 BT HI R o

[0126]  2.EGFP% ¢ 8 [ Bl A 3K IR 35 22 i ¥ TTALE il %

[0127]  DLR A8 22 R0 TTALE B QLA , 4 7 7111 355 7382-8098 47 Fir 7= R EGFP 2 i I [4]
FEFAE NG BEBAR ¥ Hpa T MIKpn TA7 55 8] , 43 B ECFPRl & 1A 1 R 78 22 KL TTALE . EGFPRt
B RIEI IR AE R TTALE (EGFP-TTALE®®"") ik Rl & 2 [ TTALE™™ " *~EGFP-TRX , 1%
A AN A FLAGKRZS 2 51 A% 52 £7 JE FINLS o b4 25 13 TTALE " " °~EGFP-TRX i) S 8 5
P HI8HT R -

[0128] 3.5 ARG R IAM IR Aok B8 2280 (1) TTALEFR 1 He LaH g

[0129] 4 B mCherry Bl & 28 38 1 I Bt ki [ TTALE (mCherry-TTALE™!'%) MIEGFPRL& %
IS 22 R TTALE (EGFP—TTALE ") % 4L 4k T~ 41l ffu 43 24 & M AS [R] i) BA 1 He La 4 A
W, B e 24-A8/NI T, FHA % 22 5 FP IR (31 52 A, AR 5 R 96 0 S s BEAT A 42, R
Image JAX AT RO SE T R MG 143 o

[0130] 45 BLEE ] « %t BRI Ml R I8 1 AR ) I A B AE 22 K2 K TTALE R]RS B AR 10 A SS 4 i
HH ) s o RN 22 67, SR Ak T 440 0 2R ] S A () I S 40 i o s o A 22 0 1 m] ARAL (B
20) .

[0131] = TTALEZEXS W45 10 A [F] 28 Y N S 40 o b 1) 4% A2 20 2R X AZ B AR RNA 2 B 7 31
(NOR—TDNA) H [ 5 ]

[0132] | EGFPRE& A IR A A- 4 23 X AZ AR RNAZW 5 3 PR ) TALE ) 1] 4%

[0133]  Z:HE Wik “Zhang,F.,et al.,Efficient construction of sequence-specific
TAL effector for modulating mammalian transcription.Nat Biotechnology,2011.29
(2) :p.149-53, it Golden Gate Assembly” P HVEFR HTALE Toolbox Kit (EH
Addgene, 55 241000000019) #442 1R A A= 2H 23 X A2 B AARNAZR 65 )7 31 1 TALE 244

[0134] PRI ZAZH LA X AZ Bl A RNA Y A J2E R (1) TALE B4R [ 3% 1 IR 7 21 MG 7 H11 552113
472507 Bt 7~ IDNA Fr BB #0499 s IRIDNA - B, HUE T3 311 356 7382809847 i 7 [ EGFP
G R 7 F3E AT B L Hpa DHIKpn TA7 i 18] f5 45 21 5 71 o U A% A2 20 21 X A R AR RNA
B L R (1) TALE 3044 28 1Al 438 A TALE™™-EGFP, % fit & 85 1 Nsh 7 A7 FLAGHR 25 /5 51 Fl A% o8
B2 FEFINLS o Bl A 25 4 TALE™ ™V -EGFPIH 5] (4% 4 21 27 X A% H A RNA s A 5 LR ) 2 P2 51 0 F
5 —ACCCTACTGATGATGTGT-3 (JF7116) .

[0135] 2.5 2R A Rl & IS IR HIAZAZ 4 2R X AZ AR AR RNAZ % 32 IR 1 TTALEF) i) %
[0136] DL BR 1 rh (1) R A% A L 43 X A M AR RNA i A i IR (1) TALE Sy B B34k, 5 17 571 3 B
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AN N AU B8 1 TRXP 2 A R 7 04 N i AR () As e TATXho TA7 g 7] , 45 21 35 2H % A4
1 HAT A R A% A A GUX AR AR RNAGRAG 3L (X (K TTALE 44 (EGFP-TTALE™Y) o R %= 41
ZAX A BEAARNAZR S L LR (K TTALE #5044 (EGFP-TTALE™Y) 1k Fil & 85 19 TALE™™*-EGFP-TRX . i
A8 (I TALE™ -EGFP-TRX ) & B2 7 5 1 7 1) L0 Fif 7 o

[0137] B iR BIAZAZ L 4UX A% I AR RNAGH AL 3 71 (K TTALE 3 A (EGFP-TTALE™) o [l EGF P4
B e DR 48 M 7 B 6 BT 7 I mCherry b B A, 75 21 3R T A% A 2H 23 [X A% R AR RNA G sl L [R) (1)
TTALE# A& (mCherry—TTALE™™Y) o 15 5l %A= 2 4 [X A% B 44 RN A 2 A 422 X1 69 T TALE % 44
(mCherry-TTALE™ ik ft 4 & A TALE™™ -mCherry—-TRX.

[0138] 3. iR AR A= ZH 2L X AZ B AARRNAZR 65 JE D8] (1) TTALEAR 1040 i

[0139] 3 45 R ) A2 A 2H 23 X AZ AR A RNA 2w i 2 BT (9 TALE A8 A AR B AZ 4L 41 (X A
RNAZ 5 32 PR (1 TTALE % 42 A 23 40 i (HeLaFU20S) LA Sz N\ % 66 T-41 e (hESC, hMSCHIRNSC)
W, e L2448/ NI G, 4 % 2 5 RS 2 400, SR 5 R 96 O B s BEAT Lg%, JE R
Image JA A BEAT D6 FETEH ARG U438 » 40 TR DU AS [7) 40 M A 1 A A2 20 2R X R A AR RNA
Yt LR [ R A E Do

[0140]  ZE K . 5 HZAH I ZIARRNAZR AL L K I TALE S AR A LE (B14A) , 1A%
AZ2H 23 X A2 R AARNA S A 2[R (K TTALE RS b0 A 23 40 i (HeLa F1U20S) LA R A £ R
41 (hESC, hMSCHIRNSC) H ) AZ A RNA , SEIRAZAZ 4H 2R IX A% B AR RNAZR A5 525 ER 1 mT A4 (&
4B,40C) »

[0141] DY, TTALEZEXE #abn 1o AN R 228 A SN rb (1) G 22 LR 37 i (MUCA) w1 B2

[0142] 1 EGFPRlA AL R g L DR A7 sl (MUCA) [ TALERS il 2%

[0143]  Z:HE iR “Zhang,F.,et al.,Efficient construction of sequence—specific
TAL effector for modulating mammalian transcription.Nat Biotechnology,2011.29
(2) :p.149-53,HitGolden Gate Assembly” "PHIHFVEFR HTALE Toolbox Kit (32H
Addgene, 55 41000000019) A4 42 1HU1 i B R 67 i (MUC4) R TALE B4

[0144] U5 g b I PRI A7 £ (MUCA) F TALE B4 1) 4% 7 R 13 31 W i 31 1 8 2113-47 2547 fir
TNFIDNA A BEE #1771 LT s BIDNA A B, FLWE 3 510 1335738280984 it 7 [ EGFP 4 2
DAL 7 3048 N7 30 L S Hpa T ATKpn 17 s 18] 5 15 21 8977 51 o PR3 4 h 225 [R 47 £ (MUC4) TALE 344
TR A EATALEY -BGFP , iZRh & & AN H A FLAGKR 25 5 5 FIAZ 52 0 FINLS o il & 2
[ TALEM“*~EGFPH 51 i) 4 i 22 R A7 A5 (MUC4) FOEEFE R 31 F :5° ~CCTGTCACCGACACTTCC-3
JPHINT) o

[0145] 2. %% EE A Bl & RIS IR A ZmbD L R 47 £ (MUCA) B TTALER fill &

[0146] VLB TR R B4 AD BL PR 47 A5 (MUCA) [ TALE R B 2R3 A, 15 5 B3 T AR 4R
T2 1A TRX ) 4 A 5 DR 2703 N 2R A IR As e TR X ho TA7 45 8] , 18- 31 7 2H 044 , 4 H e il
SR AD LR 7 & (MUCA) B TTALEER & (EGFP-TTALE™") | 15 %1 45 AL 32 5] 57 5 (MUC4) [{I TTALE
Ak Tk B 4 & A TTALE" ~EGFP-TRX . i & £ 11 TTALEM“*~EGFP-TRX (K & R 7 51 4 - 7]
12FT7

[0147] iR BI4RAG 3 R A7 25 (MUC4) [ TTALES A& (EGFP-TTALE™™) 1 [ EGFP 4 A% k[ 5
87 56 R ImCherry Zmbs 2 R, 43 21 UM% AZ 20 23X A% BB AR RNA G A5 7 51 9 TTALE SR 44
(mCherry-TTALEM™) o iR HIR% 4= 4 43X AZ M ARRNA 2w 5 /5 51 () TTALE#R A& (mCherry-TTALE
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WICY) Ze ik il 4 8 A TALE““mCherry—TRX.

[0148] 3. iR gmAL LR A7 s (MUC4) [ TTALEFR 1240 g

[0149] 43 45 IR ) s 2L R 7 A (MUCA) 19 TALE AT TR 531 G 25 BRL 57 0 (MUC4) B TTALE 43 31
5 T b T 401 i ) 340 R0 4 B 43 4 TR SR hMSCRTHe La il i b , 6 Ye24-48/ NI i, FHA % 2 5 H
Pt [ S 24 L, AR i R 8 0 B B AT W8S, R R Tmage JAR AR 3EAT 96 0 P TT SRR G o
e

[0150] 4 KB« 5 iR B gRAL L R A7 &5 (MUCA) [ TALEZ AR AHEL (BE5A) , 15 5 25 5 R o7
A (MUCA) 1 TTALE ] RS i b 100 200 B (70 383 R0 200 i 49 24 J& 3 T hMSCARH He La 2 Jd HH 1) 4 L) 25 [R5
&L (MUCA) , SEIRGm A L PR A7 s (MUC4) 1 AT HRAL (B5B-C) &

[0151] S5 3 TTALEFR 1A [F] 41 i 5 2 A5 AL v o R AE P ARAL 21 e 5 2 FE I B S8 AL
HH R A

[0152] | EGFPEA AL IR i A 1 TTALE AR 1] %

[0153] ¥4 )7 %113 557382-809847 Bt < [ EGFP 4 5 ik D] 3 7] 5 S e 451 220 3R — 1 1+
mCherry 7 & [ Rl & R IA IR IR B TTALES & (mCherry-TTALE*™) B ({imCherry 45
N 51, 13 BIEGFPEL & RIS IR B3R TTALER AR (BGFP-TTALE'") , Zfh & & AN
HFLAGHRZE 7 B MIZ 8 AL P FINLS .

[0154] 2 EGFPE& FRIA M IR A sl [ TTALEZE AR B0 AN R B2 AL (1) N 2517 78 5 T4 i
[0155] (1) A[H] 3 AR AL 4 N 2 10) 78 5T 40 M () 42 57

[0156] 1) HFAET A A 78 5T T-4H B (WT-MSC) FITWRNIE DA Bl 2 i A ) 78 )53 141 i, (WS-MSC) 1)
il %

[0157] A AR K B A2 784N R JIE T4 ML HO 41 i 2R (WT—ESC) FIWRNZ: AT i 2k iy A VR i 41 il
F: (WS-ESC) , 3t — A& A 58 1] 7340 A 8] 78 o740 i (WT-MSC) AIWRNZ: PR il 2K () N J) 78 Joa +
4H B (WS-MSC) , B AR T VT -

[0158] A KFHF A ARG T 40 O HO 40 e R (WT-ESC) FIWRNIE PR Bl 2 (19 AR i T 40 il &
(WS-ESC) 43 A #EAT WAL (EB) 734k, SRAFFUMAR (EB) o #UMAZ (EB) 434k H AR BRANTS - 4%
FTAH300-500 40 L KN —IESCh % , F = I PBS (Gibco, 10010023) JEH—k, H
Dispase (Invitrogen/A @], 55 H17105041) 37°C ¥H1L20-30min . FFESCHL & i BR1K )5 ,
CDF12F: 7 2L B 8 o , B 557528k (Corning A &), B¢53471) H1,37°C,5% CO55 1 55
FE1-3K J BT A AU A4

[0159] B K DIRASRAZ AL AL (BB) B Fh T2 AR (matrigel) GHERT6FLAR HH BEATHE 97,
Ak B3l 7R 2 J5 B A ARG M B R — IRAEAUE , B R A B R 43 1 e i CD7 3,
CDOOMICD105351 A BH VR 41 B S (B 1) , BP S Bp AR R[] 70 on 40 (GE W WT-MSC) AIWRN:
DRI B2 (49 N ) 78 5 T4l &R (2 AWS-MSC)

[0160]  2) HGPSHH ASKIE K (HGPS-MSC) AL 1k 35k DRV 1E A A7) 78 5 T4 g, (HGPS-GC-MSC)
() il %

[0161]  ASL i ¥ HGPS—1PSCs FIHGPS-GC—1PSCs i3t — 44 41 52 [A] 434k 4y [H) 78 ot 1 41 i
HGPS-MSCATHGPS—GC-MSCo EAR 7R

[0162] 43 MG HGPS—1PSCs MIHGPS-GC—-1PSCs#EAT A4 (EB) 434k, 73 AL 14K , FFEBFE Fl T
FRE (matrigel) AAE M6 FLAR P AT R 37, Gk 23322 Bl R A 4R i B I . &k — ik
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FEAR )T, R VR 240 Mo A 43 1% o CD73 . CDIO FICD 10535 4 BH 12k 1) 4t 25 B , B AHGP S A
SR 18] 78 53 T 41 i (G2 WHGPS-MSC) £ ok 5 IR 4 1E 189 A TR) 78 5 T4 il (G2 WHGPS-GC—
MSO) .

[0163]  3) A= ) 78 5 T-4H AR A Qi (EP-WT-MSC) SR AR 4N AR (LP-WT-MSC) f il 4%
[0164] RGP BR (1) w1 B AR U [A) 70 Joa 140 e (WT-MSC) #E 4 AR 55 221248 G P124%)
WP 1-POACHH BT v FAR IR 78 57 T 20 G2 AEP-WT-MSC) , ¥ P10-P1 241 2 o 32 i A 7] 78 J5
FYH M GENLP-WT-MSC) o ¥ EXP6 AP 1 24 CWT-MSCHH i /E NEP-WT-MSCHILP-WT-MSCH) {8 3¢
1T T IRAHIR LTS

[0165] () EGFPEl & 31 (19 1M Sl ki (K TTALE 2544 b 10 A [7) 5 32 A 70 1 A 2K 1) 78 J5 T4
id)

[0166] A4 EGFPRl& 2814 IR 5 3R 1 TTALE AR FI) A 22 56 e 7 10 G NAS [R) 3 A
NN 78 4 (Bl6A,6CHI6D) , 5% 4L24-48/Mit Ji5 , 4 % 2 58 I [5] 5 40  , 9R R
FH5 6 B BT W8, R F Image J 3R A BEAT 2 608 SE v H MG T 97 o

[0167] 3. qPCRJT VZAer WA [F] S 22 AR 20 (1) N S 18] 78 o1 1A e o o bz A 2

[0168] LA g2 A [F] 52 AR [ N S 18] 78 51 140 i A A 40 i o 43 3 Atk 4 i v 42
WS (R ZHDNA , 8 ik SER 5 S PCRIK 5 VARG DU Al 4 A bz A 5 o Hpr, DL 36BA Ay s K 5
R 0 ) ot BE LA S B T

[0169]  Tel-F:5 —GGTTTTTGAGGGTGAGGGTGAGGGTGAGGGTGAGGGT-3

[0170]  Tel-R:5 —TCCCGACTATCCCTATCCCTATCCCTATCCCTATCCCTA-S s

[0171]  36B4u:5 —CAGCAAGTGGGAAGGTGTAATCC-3 ;

[0172]  36B4d:5 —CCCATTCTATCATCAACGGGTACAA-3 o

[0173] 45 GLER 0, ) FH AR 3 o B0 [ TTALE B 9% 76 AN [ 10 200 it 5 32 A 20 o m] A AL AR 10 2 TR
ZH L I RE A I HH 5 5 A M P b 0 R R PR O TR N 2 P AIK (B16B, 6F) , 145 RS
I aPCRI7 V2 DN P 0 22 200 i o s Rz P32 4 40 1) &85 SR — 38 (BT6E) , U B TTALEF AR RE W% G
B R AT AL b0 35 DR 2 v s s o 40 B 3 22 SRR I B SR L

[0174] S g4 0 L 1 TTALELEAR S RO W4 P o] R0 AL AT 10225 ER 4 mp S o 14 B2 A
[0175]  — U SRL i) TTALEAE A S M AT AR Ak b 10 2 DR 2H o ser o 16 192

[0176] 1 EGFPRfA K 1R 3 L ¥ TTALE 12995 B 48 4 JBURL ) il o % .38

[0177]  ASEGFPR-& 215 IR 5k 19 TTALE ) 9t A 352 R 2 37148 A\ pLEA380 A4 () FR il P 47
BB RMLuT MISal T2 8], HARFFpLEAZAR 1) HoAth 5 FI AN , 15 2118055 55 48044 iUk pLE4 -
EGFP-TTALE (FLAZH L 7 2N 0 7 HI L3 7)o SR o K 18 9 B 4844 i ki pLE4-EGFP-TTALEAE
HEK293T (3R ATCC, 57 5 : CRL-3216) i e BEAT 1858 75 1 g 2 0. 2% , 183 25 0.2 ook Il
Addgene, 2 541K : psPAX (12260) , pMD2.G (12259) .

[0178] 41895 FE 4k A& FURipLE4-EGFP-TTALE 545, B RipsPAX MIpMD . 2634 e ZHEK293T
R, 55 E 48/ N U SRS 7 I, I m O Al S R B R

[0179] 2. EGFPRE-A R IA 1 TR s (1) 489 B AR Bk b it AN B/ R A1

[0180] R FH ;™ A= RIKEGFPRA 1 1 A v b (1) TTALE ()48 778 B3 4 A U20S4H g (35 [EATCC,
75 :HTB-96) F/NR OPO4I L (BRI ATCC, 55 : CRL-2749) , & He24-72/ i 5, 4% 2 TR H
P ] 5 41 B, SR 5 ) F 28 06 B U g AT e
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[0181] &5 513K, Fl R AKEGFPREA 1 13 g L TTALE 15 995 B 244 B 4% 7 AR 4F 7] A1
A kR AR/ B 20 e 2 DR 2 Hh ks (B 7B, 7C) o

[0182]  — EGFPR& 2k (1R 5l bk () TTALEZE B4 44 A AT A4k A 1036 PR 41 o st o )
JAzE!

[0183]  HJOpti-MEM (ThermoFisher /], 525 : 51985042) G & — b il £ 1) R IAEGFP ik
A IR B R G TTALE 18975 25 38 AR B N L 0B 28/ ST 77U & 4 Sl 70 /N B8R i i UL B
FE AR ot 5 X 3 S 55 e 2 (BI7D) L iR ST 7-10K 5, 78 HIR/NR A, HA% 2 R H
Figs [ 52 Ja BEAT UKIR VD, 4 B FIWGA SR (ULAD) (ThermoFisher A &), 5245 :W32464) (ALBHT
K (FFIE) (Abcam/A &), 585 :ab8940) FINeuNFLAE K #E & [X) (Abcamy &), B85 .
ab177487) BT G 9 e et , B i PO G A M 4%, o J e e e e ity BAR D R~ « A
1% Z R Pl ALt E B BEAEDE ARG IR ST A A, 525 :AR-0211) = EEE & ) A 1058,
IRGHE0.4%TritonX100 (GE [ Sigmaz &, 55 A4T9284) KIPBSZE 1@ &304 ¥, FH — ks
BB (& 10 % G 5 R PBS) =5 i 5 P 454 B, I — 470 W B VR BC il O WG AL AR (LIAY)
(ThermoFisher /A, 55 :W32464) ALBHUAE FIE) (Abcam’ wl, B 5 : ah8940) FINeuNi 4
CRRi#g 51X) (AbcamA 7], 75 :ab177487) 73 WA JENF i 4, AIPBSZ LG B3R, &K 10
35T, 53 5 FHALEXA-488FR 1 TgCZE IR T & 1/, FPBS = B IH ¥E 3K, B 10981, A1 -
2000 Hoechs thric 4l A% , & Jo B2 6 B s #EATILEE , FEFI FH Image JAX A BEAT 2 60
FEHE MG

[0184] & BLER A« | FHERAAEGFPRL-& 1K 1R 73 3R I TTALE I 1 975 B3 2044 BE % A5 /N SR A [
Y AN SEBL AT AL AR T 3L IR 4 P s (B TE) o
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[0001] IEilE

[0002]  <110>rh B} AV EEF AT

[0003]  <120>—Ffrm] ARAKARIC 5 PRI 2L AT s 1 532

[0004]  <160>17

[0005]  <210>1

[0006]  <211>7746bp

[0007]  <212>DNA

[0008]  <213> A L3771

[0009]  <220>

[0010]  <223>

[0011]  <400>1

[0012] ctcatgacca aaatccctta acgtgagtta cgegegegte gttccactga gegtcagace 60
[0013] ccgtagaaaa gatcaaagga tcttcttgag atcctttttt tctgegegta atctgetget 120
[0014]  tgcaaacaaa aaaaccaccg ctaccagegg tggtttgttt geeggatcaa gagetaccaa 180
[0015] ctectttttee gaaggtaact ggecttcageca gagegcagat accaaatact gttcttctag 240
[0016] tgtagccgta gttagcccac cacttcaaga actctgtage accgectaca tacctegete 300
[0017] tgctaatcct gttaccagtg getgetgeca gtggegataa gtegtgtett accgggttgg 360
[0018] actcaagacg atagttaccg gataaggcgc agcggtcgge ctgaacgggg ggttegtgea 420
[0019] cacagcccag cttggagega acgacctaca ccgaactgag atacctacag cgtgagetat 480
[0020] gagaaagcgce cacgcttcce gaagggagaa aggeggacag gtatccggta ageggeaggg 540
[0021]  tcggaacagg agagcgcacg agggagcttc cagggggaaa cgectggtat ctttatagte 600
[0022] ctgtcgggtt tcgecaccte tgacttgage gtecgattttt gtgatgetceg tcagggggge 660
[0023] ggagcctatg gaaaaacgce agcaacgegg cctttttacg gttectggee ttttgetgge 720
[0024] cttttgctca catgttettt cctgegttat cccctgatte tgtggataac cgtattaccg 780
[0025] cctttgagtg agctgatacc getecgecgea gecgaacgac cgagegeage gagtcagtga 840
[0026] gcgaggaage ggaaggegag agtagggaac tgccaggeat caaactaage agaaggccce 900
[0027] tgacggatgg cctttttgeg tttctacaaa ctectttectgt gttgtaaaac gacggecagt 960
[0028] cttaagcteg ggcccectge geggttetga taacgagtaa tcgttaatce geaaataacg 1020
[0029] taaaaacccg cttcggegge tttttttatg gggegagttt agggaaagag catttgtcag 1080
[0030] aatatttaag ggcgectgte actttgettg atatatgaga attatttaac cttataaatg 1140
[0031] agaaaaaagc aacgcacttt aaataagata cgttgctttt tcgattgatg aacacctata 1200
[0032] attaaactat tcatctatta tttatgattt tttgtatata caatatttct agtttgttaa 1260
[0033] agagaattaa gaaaataaat ctcgaaaata ataaagggaa aatcagtttt tgatatcaaa 1320
[0034] attatacatg tcaacgataa tacaaaatat aatacaaact ataagatgtt atcagtattt 1380
[0035] attatcattt agaataaatt ttgtgtcgec cttaattgtg ageggataac aattacgage 1440
[0036] ttcatgcaca gtggcgttga cattgattat tgactagtta ttaatagtaa tcaattacgg 1500
[0037] ggtcattagt tcatagccca tatatggagt tccgegttac ataacttacg gtaaatggee 1560
[0038] cgcetggetg accgeccaac gaccccegee cattgacgte aataatgacg tatgttccca 1620
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[0039] tagtaacgcc aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg 1680
[0040] cccacttggc agtacatcaa gtgtatcata tgccaagtac gecccctatt gacgtcaatg 1740
[0041] acggtaaatg gcccgectgg cattatgece agtacatgac cttatgggac tttcctactt 1800
[0042] ggcagtacat ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca 1860
[0043] tcaatgggcg tggatagcgg tttgactcac ggggatttce aagtctccac cccattgacg 1920
[0044]  tcaatgggag tttgttttgg caccaaaatc aacgggactt tccaaaatgt cgtaacaact 1980
[0045] ccgeeccatt gacgcaaatg ggeggtagge gtgtacggteg ggaggtetat ataagcagag 2040
[0046]  ctctctgget aactagagaa cccactgett actggettat cgaaattaat acgactcact 2100
[0047] ataggggcca ccatggacta taaggaccac gacggagact acaaggatca tgatattgat 2160
[0048] tacaaagacg atgacgataa gatggcccca aagaagaage ggaaggtcgg tatccacgga 2220
[0049] gtcccagcag ccgtagattt gagaactttg ggatattcac agcagcagea ggaaaagatce 2280
[0050] aagcccaaag tgaggtcgac agtcgegeag catcacgaag cgetggtgge tcatgggttt 2340
[0051] acacatgcce acatcgtage cttgtcgeag caccctgeag ccettggeac ggtegeegte 2400
[0052] aagtaccagg acatgattge ggecgttgececg gaageccacac atgaggegat cgteggtgtg 2460
[0053] gggaaacagt ggagcggage ccgagegett gaggecctgt tgacggtege gggagagetg 2520
[0054] agagggccte cccttcaget ggacacggge cagttgetga agatcgegaa geggggagga 2580
[0055] gtcacggegg tcgaggeggt geacgegtge cgecaatgege tcacgggage acccctcaac 2640
[0056] ctgaccccag agcaggtcgt ggcaattgeg agcaacatcg ggggaaagea ggecactcegaa 2700
[0057] accgtccaga ggttgetgee tgtgetgtge caagegecacg gacttacgee agageaggte 2760
[0058] gtggcaattg cgagcaacat cgggggaaag caggcactcg aaaccgtcca gaggttgetg 2820
[0059] cctgtgetgt gecaagegea cggactaacce ccagageagg tcgtggeaat tgegagecat 2880
[0060] gacgggggaa agcaggecact cgaaaccgtc cagaggttge tgectgtget gtgccaageg 2940
[0061] cacgggttga ccccagagca ggtegtggca attgegagee atgacgggge aaagcaggea 3000
[0062] ctcgaaaccg tccagaggtt getgectgtg ctgtgecaag cgeacggeet gaccccagag 3060
[0063] caggtcgtgg caattgegag ccatgacggg ggaaagcagg cactcgaaac cgtccagagg 3120
[0064]  ttgctgectg tgctgtgcca agegeacgga ctgacaccag ageaggtcgt ggeaattgeg 3180
[0065] agcaacggag ggggaaagea ggeactcegaa accgteccaga ggttgetgee tgtgetgtge 3240
[0066] caagcgecacg gacttacacc cgaacaagtc gtggcaattg cgagcaacat cgggggaaag 3300
[0067] caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cggacttacg 3360
[0068] ccagagcagg tcgtggcaat tgecgagcaac atcgggggaa agcaggeact cgaaaccgte 3420
[0069] cagaggttgc tgcctgtget gtgccaageg cacggactaa ccccagagea ggtcgtggea 3480
[0070] attgcgagee atgacggggg aaagcaggea ctcgaaaccg tccagaggtt getgectgtg 3540
[0071] ctgtgccaag cgecacgggtt gaccccagag caggtegtgg caattgegag ccatgacggg 3600
[0072] ggaaagcagg cactcgaaac cgtccagagg ttgctgectg tgetgtgeca agegeacgge 3660
[0073] ctgaccccag agcaggtcgt ggcaattgeg agecatgacg ggggaaagea ggecactcegaa 3720
[0074] accgtccaga ggttgetgee tgtgetgtge caagegeacg gactgacace agageaggte 3780
[0075] gtggcaattg cgagcaacgg agggggaaag caggecactcg aaaccgtcca gaggttgetg 3840
[0076] cctgtgctgt geccaagegea cggectcace ccagageagg tegtggecaat tgegagecaac 3900
[0077]  atcgggggaa agcaggcact cgaaaccgtc cagaggttge tgectgtget gtgecaageg 3960
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[0078] cacggactta cgccagagca ggtcgtggea attgegagea acatcggggg aaagecaggea 4020
[0079] ctcgaaaccg tccagaggtt gectgectgtg ctgtgecaag cgeacggact aaccccagag 4080
[0080] caggtcgtgg caattgegag ccatgacggg ggaaagcagg cactcgaaac cgtccagagg 4140
[0081] ttgctgeetg tgctgtgeca agegeacggg ttgaccccag ageaggtegt ggeaattgeg 4200
[0082] agccatgacg ggggaaagca ggcactcgaa accgtccaga ggttgetgee tgtgetgtge 4260
[0083] caagcgcacg gectgaccee agageaggtc gtggcaattg cgagecatga cgggggaaag 4320
[0084] caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cggactgaca 4380
[0085] ccagagcagg tcgtggeaat tgcgagcaac ggagggggaa agcaggeact cgaaaccgte 4440
[0086] cagaggttgc tgcctgtget gtgccaageg cacggactca cgectgagea ggtagtgget 4500
[0087] attgcatcca acatcggggg cagacccgea ctggagtcaa tcgtggecca getttegagg 4560
[0088] ccggaccceg cgetggecge actcactaat gatcatcttg tagegetgge ctgectegge 4620
[0089] ggacgacccg ccttggatge ggtgaagaag gggetcccge acgegeetge attgattaag 4680
[0090] cggaccaaca gaaggattcc cgagaggaca tcacatcgag tggcaagtta acggegegee 4740
[0091] ggtacccteg agaaaatcag cctegactgt gecttetagt tgecagecat ctgttgtttg 4800
[0092] ccccteccee gtgectteet tgaccetgga aggtgccact cccactgtee tttectaata 4860
[0093] aaatgaggaa attgcatcac aacactcaac cctatctcgg tctattcttt tgatttataa 4920
[0094] gggattttgc cgatttcgge ctattggtta aaaaatgage tgatttaaca aaaatttaac 4980
[0095] gcgaattaat tctgtggaat gtgtgtcagt tagggtgtge aaagtcccca ggetcececag 5040
[0096] caggcagaag tatgcaaagc atgcatctca attagtcage aaccaggtgt ggaaagtcce 5100
[0097] caggctccec agcaggcaga agtatgcaaa gcatgecatct caattagtca gcaaccatag 5160
[0098]  tccegeceet aactcegece atcecgeece taactccgee cagttcegee cattetcege 5220
[0099] cccatggetg actaattttt tttatttatg cagaggccga ggecgectet gectetgage 5280
[0100] tattccagaa gtagtgagga ggcttttttg gaggcctagg cttttgcaaa aagctcccgg 5340
[0101] gagcttgtat atccattttc ggatctgatc agcacgtgat gaaaaagcct gaactcaccg 5400
[0102] cgacgtctgt cgagaagttt ctgatcgaaa agttcgacag cgtctccgac ctgatgeage 5460
[0103]  tctcggaggg cgaagaatct cgtgctttca gettcgatgt aggagggegt ggatatgtee 5520
[0104] tgcgggtaaa tagctgegee gatggtttcet acaaagatcg ttatgtttat cggeactttg 5580
[0105] catcggeege geteccegatt ccggaagtge ttgacattgg ggaattcage gagagectga 5640
[0106] cctattgeat ctcccgecgt geacagggtg tcacgttgea agacctgect gaaaccgaac 5700
[0107]  tgccegetgt tetgeagecg gtegeggagg ccatggatge gategetgeg gecgatctta 5760
[0108] gccagacgag cgggttegge ccatteggac cgecaaggaat cggtcaatac actacatgge 5820
[0109] gtgatttcat atgcgegatt getgatccee atgtgtatca ctggecaaact gtgatggacg 5880
[0110] acaccgtcag tgcgtcegte gegeaggete tegatgaget gatgetttge gecgaggact 5940
[0111]  gcccegaagt ceggeaccte gtgcacgegg attteggete caacaatgtce ctgacggaca 6000
[0112] atggccgeat aacageggte attgactgga gegaggegat gtteggggat tcccaatacg 6060
[0113] aggtcgccaa catcttctte tggaggeegt ggttggettg tatggageag cagacgeget 6120
[0114] acttcgagecg gaggcatccg gagettgeag gatcgecgeg getecgggeg tatatgetee 6180
[0115] gcattggtct tgaccaactc tatcagaget tggttgacgg caatttcgat gatgcagett 6240
[0116] gggcgeaggg tcgatgegac geaatcgtee gatccggage cgggactgte gggegtacac 6300

20



CN 106800602 A F 5 % 4/35 )
[0117] aaatcgcceg cagaagegeg geegtetgga cegatggetg tgtagaagta ctegecgata 6360
[0118] gtggaaaccg acgccccage actcgteega gggecaaagga atagceacgtg ctacgagatt 6420
[0119]  tcgattccac cgccgectte tatgaaaggt tgggcttcgg aatcgttttc cgggacgeeg 6480
[0120] gctggatgat cctccagege ggggatctca tgetggagtt cttegeccac cccaacttgt 6540
[0121]  ttattgcagc ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag 6600
[0122] catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta tcttatcatg 6660
[0123]  tctgtatacc gtcgacctet agctagaget tggegtaatc atggtcatta ccaatgetta 6720
[0124] atcagtgagg cacctatctc agcgatctgt ctatttegtt catccatagt tgectgacte 6780
[0125] ccegtegtgt agataactac gatacgggag ggettaccat ctggecccag cgetgegatg 6840
[0126] ataccgcgag aaccacgetce accggeteeg gatttatcag caataaacca gecagecgga 6900
[0127]  agggccgage gcagaagtge tcctgeaact ttatccgect ccatccagte tattaattgt 6960
[0128]  tgccgggaag ctagagtaag tagttcgeca gttaatagtt tgegecaacgt tgttgecate 7020
[0129] gctacaggca tcgtggtgte acgetcgteg tttggtatgg cttecattcag ctceggttee 7080
[0130] caacgatcaa ggcgagttac atgatccccc atgttgtgea aaaaageggt tagetcectte 7140
[0131] ggtcctcega tegttgtcag aagtaagttg gecgeagtgt tatcactcat ggttatggea 7200
[0132] gcactgcata attctcttac tgtcatgeca tccgtaagat gettttetgt gactggtgag 7260
[0133] tactcaacca agtcattctg agaatagtgt atgcggcgac cgagttgctce ttgeceggeg 7320
[0134] tcaatacggg ataataccge gccacatage agaactttaa aagtgetcat cattggaaaa 7380
[0135] cgttettegg ggegaaaact ctcaaggatc ttaccgetgt tgagatccag ttcgatgtaa 7440
[0136] cccactcgtg cacccaactg atcttcagea tcttttactt tcaccagegt ttctgggtga 7500
[0137] gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcgacacg gaaatgttga 7560
[0138] atactcatat tcttcctttt tcaatattat tgaagcattt atcagggtta ttgtctcatg 7620
[0139] agcggataca tatttgaatg tatttagaaa aataaacaaa taggggtcag tgttacaacc 7680
[0140] aattaaccaa ttctgaacat tatcgcgage ccatttatac ctgaatatgg ctcataacac 7740
[0141]  cccttg 7746
[0142] <2102

[0143]  <211>2613bp

[0144]  <212>DNA

[0145]  <213> A /¥

[0146]  <220>

[0147]  <223>

[0148]  <400>2

[0149] atggactata aggaccacga cggagactac aaggatcatg atattgatta caaagacgat 60
[0150] gacgataaga tggccccaaa gaagaagegg aaggtcggta tccacggagt cccageagee 120
[0151] gtagatttga gaactttggg atattcacag cagcagcagg aaaagatcaa gcccaaagtg 180
[0152] aggtcgacag tcgecgecagea tcacgaageg ctggtgggtce atgggtttac acatgeccac 240
[0153] atcgtagecct tgtcgcagea ccctgeagee cttggeacgg tegecgtcaa gtaccaggac 300
[0154] atgattgegg cgttgecgga agccacacat gaggcegatcg teggtgtggg gaaacagtgg 360
[0155] agcggagece gagegettga ggecctgttg acggtegegg gagagetgag agggectece 420
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[0156] cttcagctgg acacgggeca gttgetgaag atcgegaage ggggaggagt cacggeggte 480
[0157] gaggeggtge acgegtggeg caatgegete acgggageac ccctcaacct gaccccagag 540
[0158] caggtcgtgg caattgcgag ccatgacggg ggaaagcagg cactcgaaac cgtccagagg 600
[0159] ttgctgectg tgetgtgeca agegeacgga cttacgecag agcaggtcegt ggecaattgeg 660
[0160] agccatgacg ggggaaagca ggcactcgaa accgtccaga ggttgetgee tgtgetgtge 720
[0161]  caagcgcacg gactaaccce agagcaggtc gtggcaattg cgagecaacat cgggggaaag 780
[0162]  caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cgggttgace 840
[0163]  ccagagcagg tcgtggecaat tgcgagcaac ggagggggaa ageaggeact cgaaaccgte 900
[0164] cagaggttgc tgcctgtget gtgccaageg cacggectga ccccagagea ggtegtggea 960
[0165] attgcgagea acggaggggg aaagcecaggea ctcgaaaccg tccagaggtt getgectgtg 1020
[0166] ctgtgccaag cgecacggact gacaccagag caggtcgtgg caattgcgag ccatgacggg 1080
[0167] ggaaagcagg cactcgaaac cgtccagagg ttgetgectg tgetgtgeca agegeacgga 1140
[0168] cttacacccg aacaagtcgt ggcaattgeg ageccatgacg ggggaaagea ggecactcegaa 1200
[0169] accgtccaga ggttgetgee tgtgetgtge caagegeacg gacttacgee agageaggte 1260
[0170] gtggcaattg cgagcaacat cgggggaaag caggcactcg aaaccgtcca gaggttgetg 1320
[0171] cctgtgctgt gecaagegea cggactaacce ccagageagg tcgtggcaat tgegagecaac 1380
[0172] ggagggggaa agcaggecact cgaaaccgtc cagaggttge tgectgtget gtgecaageg 1440
[0173] cacgggttga ccccagageca ggtcgtggea attgcgagea acggaggggg aaageaggea 1500
[0174]  ctcgaaaccg tccagaggtt getgectgtg ctgtgccaag cgeacggect gaccccagag 1560
[0175] caggtcgtgg caattgcgag ccatgacggg ggaaagcagg cactcgaaac cgtccagagg 1620
[0176]  ttgctgeetg tgctgtgeca agegecacgga ctgacaccag ageaggtegt ggeaattgeg 1680
[0177] agccatgacg ggggaaagcea ggcecactcgaa accgtccaga ggttgetgee tgtgetgtge 1740
[0178]  caagcgcacg gectcaccee agagcaggtc gtggeaattg cgagcaacat cgggggaaag 1800
[0179] caggcactcg aaaccgtcca gaggttgetg cetgtgetgt gecaagegea cggacttacg 1860
[0180] ccagagcagg tcgtggecaat tgcgagcaac ggagggggaa agceaggeact cgaaaccgte 1920
[0181] cagaggttge tgcctgtget gtgccaageg cacggactaa ccccagagea ggtegtggea 1980
[0182] attgcgageca acggaggggg aaagceaggea ctcgaaaccg tccagaggtt getgectgtg 2040
[0183] ctgtgccaag cgecacgggtt gaccccagag caggtcgtgg caattgegag ccatggaggg 2100
[0184] ggaaagcagg cactcgaaac cgtccagagg ttgetgectg tgetgtgeca agegeacgge 2160
[0185] ctgaccccag agcaggtcgt ggcaattgeg agecatggag ggggaaagea ggecactcegaa 2220
[0186] accgtccaga ggttgctgee tgtgetgtge caagegeacg gactgacace agageaggte 2280
[0187] gtggcaattg cgagcaacat cgggggaaag caggecactcg aaaccgtcca gaggttgetg 2340
[0188] cctgtgetgt gecaagegea cggactcacg cctgageagg tagtggetat tgeatccaac 2400
[0189] ggagggggca gacccgeact ggagtcaate gtggeccage tttegaggee ggacceegeg 2460
[0190] ctggccgeac tcactaatga tcatcttgta gegetggeet gecteggegg acgacccegee 2520
[0191]  ttggatgcgg tgaagaagge gctcccgeac gegeetgeat tgattaageg gaccaacaga 2580
[0192] aggattcccg agaggacatc acatcgagtg gca 2613
[0193]  <210>3

[0194]  <211>318bp
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[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]

<212>DNA
QI AT
220>

223>
<400>3
atggtgaagc
aaacttgtag
ttctttecatt
gactgtcagg
aagaagggac
attaatgaat
<210>4
<211>979
<212>PRT
CIPANTLF
220>

223>
<400>4

Met Asp Tyr
1

Tyr Lys Asp

Gly Ile His
35
Ser Gln Gln
50
Ala Gln His
65
Ile Val Ala

Lys Tyr Gln

Ile Val Gly
115
Leu Leu Thr
130
Thr Gly Gln
145
Glu Ala Val

2l

agatcgagag
tagttgactt
ccetetetga
atgttgcttc
aaaaggtggg

tagtctaa

2l

Lys
Asp
20

Gln
His
Leu
Asp
100
Val
Val

Leu

His

Asp

Asp

Val

Gln

Glu

Ser

85

Met

Gly

Ala

Leu

Ala

His

Asp

Pro

Glu

Ala

70

Gln

Ile

Lys

Gly

Lys

150
Trp

Asp
Lys
Ala
Lys
55

Leu
His
Ala
Gln
Glu
135

Ile

Arg

Gly
Met
Ala
40

Tle
Val
Pro
Ala
Trp
120
Leu
Ala

Asn

23

Asp
Ala
25

Val
Lys
Gly
Ala
Leu
105
Ser
Arg

Lys

Ala

Tyr
10

Pro
Asp
Pro
His
Ala
90

Pro
Gly
Gly

Arg

Leu

caagactgct tttcaggaag
ctcagccacg tggtgtgggce
aaagtattcc aacgtgatat
agagtgtgaa gtcaaatgca
tgaattttct ggagccaata

Lys

Lys

Leu

Lys

Gly

75

Leu

Glu

Ala

Pro

Gly

155
Thr

ccttggacge

cttgcaaaat

tccttgaagt

tgccaacatt

aggaaaagct

Asp

Lys

Val
60

Phe
Gly
Ala
Arg
Pro

140

Gly

His
Lys
Thr
45

Arg
Thr
Thr
Thr
Ala
125
Leu

Val

Ala

Asp
Arg
30

Leu
Ser
His
Val
His
110
Leu
Gln

Thr

Pro

tgcaggtgat 60

gatcaagcct 120

agatgtggat 180
ccagtttttt 240
tgaagccace 300

Ile
15
Lys

Thr

Ala

Ala

95

Glu

Glu

Leu

Ala

Leu

Asp

Val

Tyr

Val

His

80

Val

Ala

Ala

Asp

Val

160

Asn
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[0234] 165 170 175
[0235] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
[0236] 180 185 190
[0237]  GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0238] 195 200 205
[0239] His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly
[0240] 210 215 220
[0241]  Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0242] 225 230 235 240
[0243] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His
[0244] 245 250 255
[0245] Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0246] 260 265 270
[0247] leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0248] 275 280 285
[0249]  Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0250] 290 295 300
[0251]  Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0252] 305 310 315 320
[0253] Tle Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0254] 325 330 335
[0255] Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0256] 340 345 350
[0257]  Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
[0258] 355 360 365
[0259] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0260] 370 375 380
[0261]  GIn Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu
[0262] 385 390 395 400
[0263]  Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0264] 405 410 415
[0265]  Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala
[0266] 420 425 430
[0267] Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0268] 435 140 445
[0269] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0270] 450 455 460
[0271]  GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0272] 465 470 475 480
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[0273] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser His Asp Gly
[0274] 485 490 495
[0275]  Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0276] 500 505 510

[0277]  GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His
[0278] 515 520 525

[0279]  Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0280] 530 535 540

[0281] Teu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0282] 545 550 555 560
[0283]  Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0284] 565 570 575
[0285]  Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0286] 580 h85H 590

[0287] Tle Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0288] 595 600 605

[0289] leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0290] 610 615 620

[0291] Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
[0292] 625 630 635 640
[0293] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0294] 645 650 655
[0295] GIn Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
[0296] 660 665 670

[0297]  Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0298] 675 680 685

[0299]  Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
[0300] 690 695 700

[0301] Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0302] 705 710 715 720
[0303] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0304] 725 730 735
[0305] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0306] 740 745 750

[0307] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser Asn Gly Gly
[0308] 755 760 765

[0309] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0310] 770 775 780

[0311] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
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[0312] 785 790 795 800
[0313] Tle Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg
[0314] 805 810 815
[0315]  Pro Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu
[0316] 820 825 830

[0317]  Ala Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
[0318] 835 840 845

[0319]  Pro His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu
[0320] 850 855 860

[0321]  Arg Thr Ser His Arg Val Ala Ser Tyr Gln Gly Met Val Lys Gln Ile
[0322] 865 870 875 880
[0323] Glu Ser Lys Thr Ala Phe Gln Glu Ala Leu Asp Ala Ala Gly Asp Lys
[0324] 885 890 895
[0325] Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys Gly Pro Cys Lys Met
[0326] 900 905 910

[0327] Tle Lys Pro Phe Phe His Ser Leu Ser Glu Lys Tyr Ser Asn Val Tle
[0328] 915 920 925

[0329]  Phe Leu Glu Val Asp Val Asp Asp Cys Gln Asp Val Ala Ser Glu Cys
[0330] 930 935 940

[0331] Glu Val Lys Cys Met Pro Thr Phe Gln Phe Phe Lys Lys Gly Gln Lys
[0332] 945 950 955 960
[0333] Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys Leu Glu Ala Thr Ile
[0334] 965 970 975
[0335]  Asn Glu Leu

[0336]  <210>5

[0337] <211>972

[0338]  <212>PRT

[0339]  <213> A LJ#%

[0340]  <220>

[0341]  <223>

[0342]  <400>5

[0343] Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
[0344] 1 5 10 15
[0345]  Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
[0346] 20 25 30

[0347] Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
[0348] 35 40 45

[0349]  Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
[0350] 50 hh 60
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[0351] Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
[0352] 65 70 75 80
[0353] Tle Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
[0354] 85 90 95
[0355] Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
[0356] 100 105 110

[0357] Tle Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
[0358] 115 120 125

[0359] Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
[0360] 130 135 140

[0361]  Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
[0362] 145 150 155 160
[0363] Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
[0364] 165 170 175
[0365] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0366] 180 185 190

[0367] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0368] 195 200 205

[0369] His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
[0370] 210 215 220

[0371] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0372] 225 230 235 240
[0373] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0374] 245 250 265
[0375] Tle Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0376] 260 265 270

[0377]  Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0378] 275 280 285

[0379]  Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0380] 290 295 300

[0381] Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0382] 305 310 3156 320
[0383] Tle Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0384] 3256 330 335
[0385] leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0386] 340 345 350

[0387] Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
[0388] 355 360 365

[0389] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
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[0390] 370 375 380

[0391] GIn Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
[0392] 385 390 395 400
[0393] Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0394] 405 410 415
[0395]  Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala
[0396] 420 425 430

[0397]  Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0398] 435 440 445

[0399] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys
[0400] 450 455 460

[0401] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0402] 465 470 475 480
[0403] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser Asn Gly Gly
[0404] 485 490 495
[0405] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0406] 500 505 510

[0407] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser His
[0408] 515 520 h25

[0409] Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0410] 530 h3bH 540

[0411] Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0412] 545 550 bbb 560
[0413]  Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0414] 565 570 575
[0415]  Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0416] 580 585 590

[0417]  Tle Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0418] 595 600 605

[0419] Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0420] 610 615 620

[0421] Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
[0422] 625 630 635 640
[0423] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0424] 645 650 655
[0425] GIn Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu
[0426] 660 665 670

[0427]  Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0428] 675 680 685
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[0429]  Pro Glu Gln Val Val Ala Ile Ala Ser His Gly Gly Gly Lys Gln Ala
[0430] 690 695 700

[0431] Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0432] 705 710 715 720
[0433] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Gly Gly Gly Lys
[0434] 725 730 735
[0435] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0436] 740 745 750

[0437]  His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly
[0438] 755 760 765

[0439] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0440] 770 775 780

[0441] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0442] 785 790 795 800
[0443]  Gly Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg
[0444] 805 810 815
[0445]  Pro Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu
[0446] 820 8256 830

[0447]  Ala Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
[0448] 835 840 845

[0449]  Pro His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu
[0450] 850 855 860

[0451]  Arg Thr Ser His Arg Val Ala Val Ile Arg Glu Trp Ser Arg Ser Arg
[0452] 865 870 875 880
[0453]  Ala Arg Leu Leu Phe Arg Lys Pro Trp Thr Leu Gln Val Ile Asn Leu
[0454] 885 890 895
[0455]  Leu Thr Ser Gln Pro Arg Gly Val Gly Leu Ala Lys Ser Ser Leu Ser
[0456] 900 905 910

[0457]  Phe Ile Pro Ser Leu Lys Ser Ile Pro Thr Tyr Ser Leu Lys Met Trp
[0458] 915 920 925

[0459] Met Thr Val Arg Met Leu Leu Gln Ser Val Lys Ser Asn Ala Cys Gln
[0460] 930 935 940

[0461] His Ser Ser Phe Leu Arg Arg Asp Lys Arg Trp Val Asn Phe Leu Glu
[0462] 945 950 955 960
[0463] Pro Ile Arg Lys Ser Leu Lys Pro Pro Leu Met Asn

[0464] 965 970

[0465]  <210>6

[0466]  <211>711bp

[0467]  <212>DNA
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[0468]  <213> A\ T.J¥7%]

[0469]  <220>

[0470]  <223>

[0471]  <400>6

[0472] atggtgagca agggcgagga ggataacatg gceccatcatca aggagttcat gegettcaag 60
[0473] gtgcacatgg agggctcegt gaacggcecac gagttcgaga tcgagggega gggegaggge 120
[0474]  cgccectacg agggeaccca gaccgecaag ctgaaggtga ccaagggtgg ccccctgeee 180
[0475]  ttcgcetggg acatcctgte cectecagttc atgtacgget ccaaggecta cgtgaageac 240
[0476] ccegeegaca tcceccgacta cttgaagetg tcececttcececg agggettcaa gtgggagege 300
[0477] gtgatgaact tcgaggacgg cggegtggte accgtgacce aggactccte cctgecaggac 360
[0478] ggcgagttca tctacaaggt gaagctgege ggcecaccaact tcccctcecega cggeccegta 420
[0479] atgcagaaga agaccatggg ctgggaggece tccteccgage ggatgtacce cgaggacgge 480
[0480] gcectgaagg gegagatcaa gecagaggetg aagetgaagg acggeggeca ctacgacget 540
[0481] gaggtcaaga ccacctacaa ggccaagaag cccgtgeage tgeccggege ctacaacgte 600
[0482] aacatcaagt tggacatcac ctcccacaac gaggactaca ccatcgtgga acagtacgaa 660
[0483] cgcgcegagg gecgecacte caccggegge atggacgage tgtacaagta a 711
[0484]  <210>7

[0485]  <211>1229

[0486]  <212>PRT

[0487]  <213> A\ T.J¥7%]

[0488]  <220>

[0489]  <223>

[0490]  <400>7

[0491] Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp

[0492] 1 5 10 15

[0493]  Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val

[0494] 20 25 30

[0495] Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr

[0496] 35 40 45

[0497]  Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val

[0498] 50 bb 60

[0499] Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His

[0500] 65 70 75 80

[0501] Tle Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val

[0502] 85 90 95

[0503] Lys Tyr Gln Asp Met Tle Ala Ala Leu Pro Glu Ala Thr His Glu Ala

[0504] 100 105 110

[0505] Tle Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala

[0506] 115 120 125
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[0507]
[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]
[0515]
[0516]
[0517]
[0518]
[0519]
[0520]
[0521]
[0522]
[0523]
[0524]
[0525]
[0526]
[0527]
[0528]
[0529]
[0530]
[0531]
[0532]
[0533]
[0534]
[0535]
[0536]
[0537]
[0538]
[0539]
[0540]
[0541]
[0542]
[0543]
[0544]
[0545]

Leu
Thr
145
Glu
Leu
Gln
His
Gly
225
Gln
Asp
Leu
Ser
Pro
305
Ile
Leu
Val
Gln
Gln
385
Thr

Pro

Leu

Leu
130
Gly
Ala
Thr
Ala
Gly
210
Lys
Ala
Gly
Cys
His
290
Val
Ala
Leu
Ala
Arg
370
Val
Val

Glu

Glu

Thr

Gln

Val

Pro

Leu

195

Leu

Gln

His

Gly

Gln

275

Asp

Leu

Ser

Pro

Tle

355

Leu

Val

Gln

Gln

Thr

Val

Leu

His

Glu

180

Glu

Thr

Ala

Gly

260

Ala

Gly

Cys

His

Val

340

Ala

Leu

Ala

Arg

Val

420
Val

Ala
Leu
Ala
165
Gln
Thr
Pro
Leu
Leu
245
Gln
His
Gly
Gln
Asp
325
Leu
Ser
Pro
Ile
Leu
405

Val

Gln

Gly
Lys
150
Trp
Val
Val
Glu
Glu
230
Thr
Ala
Gly
Lys
Ala
310
Gly
Cys
Asn
Val
Ala
390
Leu

Ala

Arg

Glu Leu Arg Gly

135
Ile

Arg
Val
Gln
Gln
215
Thr
Pro
Leu
Leu
Gln
295
His
Gly
Gln
Gly
Leu
375
Ser
Pro

Ile

Leu

Ala

Asn

Ala

Arg

200

Val

Val

Glu

Glu

Thr

280

Ala

Gly

Lys

Ala

Gly

360

Cys

Asn

Val

Ala

Leu

31

Lys
Ala
Ile
185
Leu
Val
Gln
Gln
Thr
265
Pro
Leu
Leu
Gln
His
345
Gly
Gln
Ile
Leu
Ser

425

Pro

Arg
Leu
170
Ala
Leu
Ala
Arg
Val
250
Val
Glu
Glu
Thr
Ala
330
Gly
Lys
Ala
Gly
Cys
410

Asn

Val

Pro
Gly
155
Thr
Ser
Pro
Ile
Leu
235
Val
Gln
Gln
Thr
Pro
315
Leu
Leu
Gln
His
Gly
395
Gln

Ile

Leu

Pro
140
Gly
Gly
Asn
Val
Ala
220
Leu
Ala
Arg
Val
Val
300
Glu
Glu
Thr
Ala
Gly
380
Lys
Ala

Gly

Cys

Leu

Val

Ala

Tle

Leu

205

Ser

Pro

Ile

Leu

Val

285

Gln

Gln

Thr

Pro

Leu

365

Leu

Gln

His

Gly

Gln

Gln
Thr
Pro
Gly
190
Cys
Asn
Val
Ala
Leu
270
Ala
Arg
Val
Val
Glu
350
Glu
Thr
Ala
Gly
Lys

430
Ala

Leu
Ala
Leu
175
Gly
Gln
Tle
Leu
Ser
255
Pro
Ile
Leu
Val
Gln
335
Gln
Thr
Pro
Leu
Leu
415

Gln

His

Asp
Val
160
Asn
Lys
Ala
Gly
Cys
240
His
Val
Ala
Leu
Ala
320
Arg
Val
Val
Glu
Glu
400
Thr

Ala

Gly



.l

3

CN 106800602 A 15/35 1L
[0546] 435 440 445

[0547] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0548] 450 455 460

[0549] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0550] 465 470 475 480
[0551]  His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
[0552] 485 490 495
[0553]  Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0554] 500 505 510

[0555] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His
[0556] 515 520 525

[0557] Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0558] 530 535 540

[0559] leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0560] 545 550 hhh 560
[0561] Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0562] 565 570 575
[0563] Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0564] 580 h85H 590

[0565] Tle Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0566] 595 600 605

[0567] Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0568] 610 615 620

[0569] Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
[0570] 625 630 635 640
[0571] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0572] 645 650 655
[0573] GIn Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
[0574] 660 665 670

[0575]  Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0576] 675 680 685

[0577]  Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
[0578] 690 695 700

[0579] Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0580] 705 710 715 720
[0581] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0582] 725 730 735
[0583] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0584] 740 745 750
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[0585] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser Asn Gly Gly
[0586] 755 760 765

[0587] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0588] 770 775 780

[0589] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0590] 785 790 795 800
[0591] Tle Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg
[0592] 805 810 815
[0593]  Pro Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu
[0594] 820 8256 830

[0595] Ala Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
[0596] 835 840 845

[0597]  Pro His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu
[0598] 850 855 860

[0599] Arg Thr Ser His Arg Val Ala Ser Tyr Gln Gly Met Val Ser Lys Gly
[0600] 865 870 875 880
[0601]  Glu Glu Asp Asn Met Ala Ile Ile Lys Glu Phe Met Arg Phe Lys Val
[0602] 885 890 895
[0603] His Met Glu Gly Ser Val Asn Gly His Glu Phe Glu Ile Glu Gly Glu
[0604] 900 905 910

[0605] Gly Glu Gly Arg Pro Tyr Glu Gly Thr Gln Thr Ala Lys Leu Lys Val
[0606] 915 920 925

[0607] Thr Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp Ile Leu Ser Pro Gln
[0608] 930 935 940

[0609]  Phe Met Tyr Gly Ser Lys Ala Tyr Val Lys His Pro Ala Asp Ile Pro
[0610] 945 950 955 960
[0611]  Asp Tyr Leu Lys Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val
[0612] 965 970 975
[0613] Met Asn Phe Glu Asp Gly Gly Val Val Thr Val Thr Gln Asp Ser Ser
[0614] 980 985 990

[0615] Leu Gln Asp Gly Glu Phe Ile Tyr Lys Val Lys Leu Arg Gly Thr Asn
[0616] 995 1000 1005

[0617]  Phe Pro Ser Asp Gly Pro Val Met Gln Lys Lys Thr Met Gly Trp
[0618] 1010 1015 1020

[0619]  Glu Ala Ser Ser Glu Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys
[0620] 1025 1030 1035

[0621] Gly Glu Ile Lys Gln Arg Leu Lys Leu Lys Asp Gly Gly His Tyr
[0622] 1040 1045 1050

[0623] Asp Ala Glu Val Lys Thr Thr Tyr Lys Ala Lys Lys Pro Val Gln
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[0624] 1055 1060 1065

[0625] Leu Pro Gly Ala Tyr Asn Val Asn Ile Lys Leu Asp Ile Thr Ser
[0626] 1070 1075 1080

[0627]  His Asn Glu Asp Tyr Thr Ile Val Glu Gln Tyr Glu Arg Ala Glu
[0628] 1085 1090 1095

[0629] Gly Arg His Ser Thr Gly Gly Met Asp Glu Leu Tyr Lys Gly Thr
[0630] 1100 1105 1110

[0631]  Ser Gly Leu Arg Ser Arg Ala Gln Ala Ser Asn Ser Met Val Lys
[0632] 1115 1120 1125

[0633] GIn Ile Glu Ser Lys Thr Ala Phe Gln Glu Ala Leu Asp Ala Ala
[0634] 1130 1135 1140

[0635] Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys Gly
[0636] 1145 1150 1155

[0637]  Pro Cys Lys Met Ile Lys Pro Phe Phe His Ser Leu Ser Glu Lys
[0638] 1160 1165 1170

[0639] Tyr Ser Asn Val Tle Phe Leu Glu Val Asp Val Asp Asp Cys Gln
[0640] 1175 1180 1185

[0641] Asp Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gln
[0642] 1190 1195 1200

[0643]  Phe Phe Lys Lys Gly Gln Lys Val Gly Glu Phe Ser Gly Ala Asn
[0644] 1205 1210 1215

[0645] Lys Glu Lys Leu Glu Ala Thr Ile Asn Glu Leu

[0646] 1220 1225

[0647]  <210>8

[0648] <211>1212

[0649]  <212>PRT

[0650]  <213> AN T 771

[0651]  <220>

[0652] <223

[0653]  <400>8

[0654] Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
[0655] 1 5 10 15
[0656]  Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
[0657] 20 25 30

[0658] Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
[0659] 35 40 45

[0660] Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
[0661] 50 hh 60

[0662] Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
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[0663] 65 70 75 80
[0664] Tle Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
[0665] 85 90 95
[0666] Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
[0667] 100 105 110

[0668] Tle Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
[0669] 115 120 125

[0670] TLeu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
[0671] 130 135 140

[0672]  Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
[0673] 145 150 155 160
[0674] Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
[0675] 165 170 175
[0676] lLeu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[0677] 180 185 190

[0678] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0679] 195 200 205

[0680] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser His Asp Gly
[0681] 210 215 220

[0682] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0683] 225 230 235 240
[0684] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0685] 245 250 255
[0686] Tle Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0687] 260 265 270

[0688] leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0689] 275 280 285

[0690] Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0691] 290 295 300

[0692] Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0693] 305 310 3156 320
[0694] Tle Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0695] 325 330 335
[0696] leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0697] 340 345 350

[0698] Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
[0699] 355 360 365

[0700] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0701] 370 375 380
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[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]
[0710]
[0711]
[0712]
[0713]
[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]

Gln
385
Thr
Pro
Leu
Leu
Gln
465
His
Gly
Gln
Asp
Leu
545
Ser
Pro
Ile
Leu
Val
625
Gln
Gln

Thr

Pro

Val

Val

Glu

Glu

Thr

450

Ala

Gly

Lys

Ala

Gly

530

Cys

His

Val

Ala

Leu

610

Ala

Arg

Val

Val

Glu

Val
Gln
Gln
Thr
435
Pro
Leu
Leu
Gln
His
515
Gly
Gln
Asp
Leu
Ser
595
Pro
Tle
Leu
Val
Gln

675
Gln

Ala
Arg
Val
420
Val
Glu
Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660

Arg

Val

Ile
Leu
405
Val
Gln
Gln
Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Tle
Leu
Ser
Pro
645
Ile

Leu

Val

Ala

390

Leu

Ala

Arg

Val

Val

470

Glu

Glu

Thr

Ala

Gly

950

Ala

Gly

Cys

Asn

630

Val

Ala

Leu

Ala

Ser His Asp Gly

Pro
Ile
Leu
Val
455
Gln
Gln
Thr
Pro
Leu
535
Leu
Gln
His
Gly
Gln
615
Gly
Leu
Ser

Pro

Ile

Val
Ala
Leu
440
Ala
Arg
Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val
680

Ala

36

Leu
Ser
425
Pro
Ile
Leu
Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Gly
665

Leu

Ser

Cys
410
Asn
Val
Ala
Leu
Ala
490
Arg
Val
Val
Glu
Glu
570
Thr

Ala

Gly

Ala
650
Gly

His

Gly
395
Gln
Ile
Leu
Ser
Pro
475
Ile
Leu
Val
Gln
Gln
555
Thr
Pro
Leu
Leu
Gln
635
His
Gly

Gln

Gly

Lys

Ala

Gly

Cys

Asn

460

Val

Ala

Leu

Ala

Arg

540

Val

Val

Glu

Glu

Thr

620

Ala

Gly

Lys

Ala

Gly

Gln
His
Gly
Gln
445
Gly
Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His

685
Gly

Ala
Gly
Lys
430

Ala

Gly

Asn
Val
510
Ala

Leu

Ala

Val
590
Val
Glu
Glu
Thr
Ala
670

Gly

Lys

Leu
Leu
415
Gln
His
Gly
Gln
Gly
495
Leu
Ser
Pro
Ile
Leu
575
Val
Gln
Gln
Thr
Pro
655
Leu

Leu

Gln

Glu
400
Thr
Ala
Gly
Lys
Ala
480
Gly
Cys
His
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu

Thr

Ala
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[0741] 690 695 700

[0742] TLeu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0743] 705 710 715 720
[0744]  Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Gly Gly Gly Lys
[0745] 725 730 735
[0746]  GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0747] 740 745 750

[0748]  His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly
[0749] 755 760 765

[0750] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0751] 770 775 780

[0752] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0753] 785 790 795 800
[0754]  Gly Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg
[0755] 805 810 815
[0756]  Pro Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu
[0757] 820 8256 830

[0758] Ala Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
[0759] 835 840 845

[0760] Pro His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu
[0761] 850 855 860

[0762] Arg Thr Ser His Arg Val Ala Val Ile Arg Glu Trp Ala Arg Ala Arg
[0763] 865 870 875 880
[0764]  Ser Cys Ser Pro Gly Trp Cys Pro Ser Trp Ser Ser Trp Thr Ala Thr
[0765] 885 890 895
[0766] Thr Ala Thr Ser Ser Ala Cys Pro Ala Arg Ala Arg Ala Met Pro Pro
[0767] 900 905 910

[0768]  Thr Ala Ser Pro Ser Ser Ser Ala Pro Pro Ala Ser Cys Pro Cys Pro
[0769] 915 920 925

[0770]  Gly Pro Pro Ser Pro Pro Pro Thr Ala Cys Ser Ala Ser Ala Ala Thr
[0771] 930 935 940

[0772]  Pro Thr Thr Ser Ser Thr Thr Ser Ser Ser Pro Pro Cys Pro Lys Ala
[0773] 945 950 955 960
[0774]  Thr Ser Arg Ser Ala Pro Ser Ser Ser Arg Thr Thr Ala Thr Thr Arg
[0775] 965 970 975
[0776]  Pro Ala Pro Arg Ser Ser Arg Ala Thr Pro Trp Thr Ala Ser Ser Arg
[0777] 980 985 990

[0778] Ala Ser Thr Ser Arg Arg Thr Ala Thr Ser Trp Gly Thr Ser Trp Ser
[0779] 995 1000 1005
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[0780]
[0781]
[0782]
[0783]
[0784]
[0785]
[0786]
[0787]
[0788]
[0789]
[0790]
[0791]
[0792]
[0793]
[0794]
[0795]
[0796]
[0797]
[0798]
[0799]
[0800]
[0801]
[0802]
[0803]
[0804]
[0805]
[0806]
[0807]
[0808]
[0809]
[0810]
[0811]
[0812]
[0813]
[0814]
[0815]
[0816]
[0817]
[0818]

Thr Thr Thr Thr
1010

Arg Thr Ala Ser
1025

Ala Ala Cys Ser
1040

Ala Thr Ala Pro
1055

Pro Pro Ala Lys
1070

Trp Ser Ser Pro
1085

Thr Arg Val Pro
1100

Pro Trp Ser Arg
1115

Thr Leu Gln Val
1130

Gly Leu Ala Lys
1145

Ile Pro Thr Tyr
1160

Leu GIn Ser Val
1175

Arg Arg Asp Lys
1190

Ser Leu Lys Pro
1205

<210>9

<211>2613bp

<212>DNA

Q213> N L7

<220>

223>

<400>9

Ala

Arg

Ser

Cys

Thr

Pro

Pro

Ser

Ile

Ser

Ser

Lys

Arg

Pro

Thr

Thr

Pro

Cys

Pro

Pro

Asp

Arg

Asn

Ser

Leu

Ser

Trp

Leu

Thr Ser
1015
Ser Arg
1030
Thr Thr
1045
Cys Pro
1060
Thr Arg
1075
Gly Ser
1090
Ser Asp
1105
Ala Arg
1120
Leu Leu
1135
Leu Ser
1150
Lys Met
1165
Asn Ala
1180
Val Asn
1195
Met Asn
1210

atggactata aggaccacga cggagactac

gacgataaga tggccccaaa gaagaagcegg

gtagatttga gaactttggg atattcacag

aggtcgacag tcgcgecagea tcacgaageg

38

Ile Ser

Ser Ala

Thr Ser

Thr Thr

Ser Ala

Leu Ser

Leu Glu

Leu Leu

Thr Ser

Phe Ile

Trp Met

Cys Gln

Phe Leu

Ser

Trp

Thr

Arg

Thr

Ile

Ala

Leu

Phe

Gln

Pro

Thr

His

Glu

Pro Thr
1020
Thr Ser
1035
Thr Pro
1050
Thr Ala
1065
Thr Trp
1080
Trp Thr
1095
Lys Leu
1110
Arg Lys
1125
Pro Arg
1140
Ser Leu
1155
Val Arg
1170
Ser Ser
1185
Pro Tle
1200

Ser

Arg

Pro

Pro

Ser

Ser

Arg

Pro

Gly

Lys

Met

Phe

Arg

Arg

Thr

Ser

Ser

Cys

Ile

Trp

Val

Ser

Leu

Leu

Lys

aaggatcatg atattgatta caaagacgat 60

aaggtcggta tccacggagt cccagcagee 120

cagcagcagg aaaagatcaa gcccaaagtg 180

ctggtgggte atgggtttac acatgeccac 240
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[0819] atcgtagcet tgtcgeagea ccctgeagee cttggeacgg tcgecgtcaa gtaccaggac 300
[0820] atgattgcgg cgttgccgga agccacacat gaggegatcg tcggtgtggg gaaacagtgg 360
[0821] agcggageee gagegettga ggecctgttg acggtegegg gagagetgag agggectece 420
[0822] cttcagctgg acacgggeca gttgetgaag atcgegaage ggggaggagt cacggeggte 480
[0823] gaggeggtge acgegtggeg caatgegete acgggageac ccctcaacct gaccccagag 540
[0824] caggtcgtgg caattgegag caacatcggg ggaaagcagg cactcgaaac cgtccagagg 600
[0825] ttgetgeetg tgetgtgeca agegeacgga cttacgecag ageaggtegt ggcaattgeg 660
[0826] agccatgacg ggggamagca ggeactcgaa accgtccaga ggttgetgee tgtgetgtge 720
[0827] caagcgecacg gactaacccc agagcaggtc gtggcaattg cgagecatga cgggggaaag 780
[0828] caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cgggttgace 840
[0829] ccagagcagg tcgtggcaat tgcgagecat gacgggggaa agcaggeact cgaaaccgte 900
[0830] cagaggttgc tgcctgtget gtgccaageg cacggectga ccccagagea ggtegtggea 960
[0831] attgcgageca acggagggge aaagcaggea ctcgaaaccg tccagaggtt getgectgtg 1020
[0832] ctgtgccaag cgcacggact gacaccagag caggtcgtgg caattgcgag caacatcggg 1080
[0833] ggaaagcagg cactcgaaac cgtccagagg ttgctgectg tgetgtgeca agegeacgga 1140
[0834] cttacacccg aacaagtcgt ggcaattgeg ageccatgacg ggggaaagea ggecactcegaa 1200
[0835] accgtccaga ggttgetgee tgtgetgtge caagegecacg gacttacgee agageaggte 1260
[0836] gtggcaattg cgagcaacgg agggggaaag caggcactcg aaaccgtcca gaggttgetg 1320
[0837] cctgtgctgt geccaagegea cggactaacc ccagagecagg tcgtggecaat tgegagcaac 1380
[0838] aacgggggaa agcaggecact cgaaaccgtc cagaggttge tgectgtget gtgccaageg 1440
[0839] cacgggttga ccccagagca ggtcgtggea attgegagea acatcggggg aaagcaggea 1500
[0840] ctcgaaaccg tccagaggtt getgectgtg ctgtgecaag cgeacggect gaccccagag 1560
[0841] caggtcgtgg caattgcgag caacggaggg ggaaagcagg cactcgaaac cgtccagagg 1620
[0842] ttgetgeetg tgetgtgeca agegeacgga ctgacaccag ageaggtegt ggecaattgeg 1680
[0843] agcaacaacg ggggaaagea ggeactcgaa accgtccaga ggttgetgee tgtgetgtge 1740
[0844]  caagcgcacg gectcaccec agagcaggtc gtggeaattg cgagcaacat cgggggaaag 1800
[0845] caggcactcg aaaccgtcca gaggttgcteg cctgtgctgt gecaagegea cggacttacg 1860
[0846] ccagagcagg tcgtggcaat tgcgagecaac ggagggggaa agecaggcact cgaaaccgte 1920
[0847] cagaggttge tgcctgtget gtgccaageg cacggactaa ccccagagea ggtegtggea 1980
[0848] attgcgageca acaacggggg aaagcaggea ctcgaaaccg tccagaggtt getgectgtg 2040
[0849] ctgtgccaag cgecacgggtt gaccccagag caggtegtgg caattgegag caacggaggg 2100
[0850] ggaaagcagg cactcgaaac cgtccagagg ttgetgectg tgetgtgeca agegeacgge 2160
[0851] ctgaccccag agcaggtcgt ggcaattgeg agcaacaacg ggggaaagea ggecactcegaa 2220
[0852] accgtccaga ggttgctgee tgtgetgtge caagegecacg gactgacace agageaggte 2280
[0853] gtggcaattg cgagcaacgg agggggaaag caggecactcg aaaccgtcca gaggttgetg 2340
[0854] cctgtgetgt gecaagegea cggactcacg cctgagecagg tagtggetat tgecatccaac 2400
[0855] ggagggggca gacccgeact ggagtcaate gtggeccage tttegaggee ggacceegeg 2460
[0856] ctggccgeac tcactaatga tcatcttgta gegetggect gectcggegg acgaccegee 2520
[0857] ttggatgcgg tgaagaagge getcccgeac gegeetgeat tgattaageg gaccaacaga 2580
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[0858] aggattcccg agaggacatc acatcgagtg gea 2613
[0859]  <210>10

[0860]  <211>871bp

[0861]  <212>DNA

[0862]  <213> N T &%

[0863]  <220>

[0864]  <223>

[0865]  <400>10

[0866] Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
[0867] 1 5 10 15
[0868]  Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
[0869] 20 25 30

[0870] Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
[0871] 35 40 45

[0872] Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
[0873] 50 hh 60

[0874] Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
[0875] 65 70 75 80
[0876] Tle Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
[0877] 856 90 95
[0878] Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
[0879] 100 105 110

[0880] Tle Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
[0881] 115 120 125

[0882] Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
[0883] 130 135 140

[0884] Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
[0885] 145 150 155 160
[0886] Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
[0887] 165 170 175
[0888] leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
[0889] 180 185 190

[0890] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0891] 195 200 205

[0892] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser His Asp Gly
[0893] 210 2156 220

[0894] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0895] 225 230 235 240
[0896] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His
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[0897] 245 250 255
[0898] Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0899] 260 265 270

[0900] Teu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0901] 275 280 285

[0902] Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0903] 290 295 300

[0904]  Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0905] 305 310 315 320
[0906] Tle Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0907] 325 330 335
[0908] Teu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0909] 340 345 350

[0910] Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val
[0911] 355 360 365

[0912] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0913] 370 375 380

[0914]  GIn Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu
[0915] 385 390 395 400
[0916]  Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0917] 405 410 415
[0918]  Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
[0919] 420 425 430

[0920] Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0921] 435 440 445

[0922] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys
[0923] 450 455 460

[0924] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0925] 465 470 475 480
[0926] His Gly Leu Thr Pro Glu Gln Val Val Ala Tle Ala Ser Asn Ile Gly
[0927] 485 490 495
[0928] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0929] 500 505 510

[0930] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0931] 515 520 h25

[0932] Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[0933] 530 h35H 540

[0934] Teu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[0935] 545 550 bbb 560
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[0936] Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[0937] 565 570 h7h
[0938] Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[0939] 580 h8H 590

[0940] Tle Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[0941] 595 600 605

[0942] Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[0943] 610 615 620

[0944]  Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val
[0945] 625 630 635 640
[0946] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[0947] 645 650 655
[0948] GIn Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu
[0949] 660 665 670

[0950] Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[0951] 675 680 685

[0952] Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys Gln Ala
[0953] 690 695 700

[0954] TLeu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[0955] 705 710 715 720
[0956] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys
[0957] 725 730 735
[0958] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[0959] 740 745 750

[0960] His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn Gly Gly
[0961] 755 760 765

[0962] Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[0963] 770 775 780

[0964] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[0965] 785 790 795 800
[0966] Gly Gly Gly Arg Pro Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg
[0967] 805 810 815
[0968] Pro Asp Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu
[0969] 820 8256 830

[0970] Ala Cys Leu Gly Gly Arg Pro Ala Leu Asp Ala Val Lys Lys Gly Leu
[0971] 835 840 845

[0972]  Pro His Ala Pro Ala Leu Ile Lys Arg Thr Asn Arg Arg Ile Pro Glu
[0973] 850 855 860

[0974]  Arg Thr Ser His Arg Val Ala
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[0975] 865 870

[0976]  <210>11

[0977]  <211>2613bp

[0978]  <212>DNA

[0979]  <213> N L7731

[0980]  <220>

[0981]  <223>

[0982]  <400>11

[0983] atggactata aggaccacga cggagactac aaggatcatg atattgatta caaagacgat 60
[0984] gacgataaga tggccccaaa gaagaagegg aaggtcggta tccacggagt cccagecagee 120
[0985] gtagatttga gaactttggg atattcacag cagcagcagg aaaagatcaa gcccaaagtg 180
[0986] aggtcgacag tcgcgeagea tcacgaageg ctggtggegte atgggtttac acatgeccac 240
[0987] atcgtagect tgtcgcecagea ccctgeagee cttggeacgg tegecegtcaa gtaccaggac 300
[0988] atgattgcgg cgttgccgga agccacacat gaggegatcg tcggtgtgge gaaacagtgg 360
[0989] agcggagece gagegettga ggecctgttg acggtegegg gagagetgag agggectece 420
[0990] cttcagctgg acacgggeca gttgetgaag atcgegaage ggggaggagt cacggeggte 480
[0991] gaggeggtge acgegtggeg caatgegetce acgggageac ccctcaaccet gaccccagag 540
[0992] caggtcgtgg caattgcgag ccatgacggg ggaaagecagg cactcgaaac cgtccagagg 600
[0993] ttgctgeetg tgctgtgeca agegecacgga cttacgecag ageaggtegt ggeaattgeg 660
[0994] agccatgacg ggggaaagca ggcactcgaa accgtccaga ggttgetgee tgtgetgtge 720
[0995] caagcgcacg gactaacccc agagcaggtc gtggcaattg cgagcaacgg agggggaaag 780
[0996]  caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cgggttgace 840
[0997] ccagagcagg tcgtggcaat tgcgagcaac aacgggggaa agcaggecact cgaaaccgtce 900
[0998] cagaggttge tgectgtget gtgeccaageg cacggectga ccccagagea ggtegtggea 960
[0999] attgcgageca acggaggggg aaagcaggea ctcgaaaccg tccagaggtt getgectgtg 1020
[1000] ctgtgccaag cgcacggact gacaccagag caggtcgtgg caattgegag ccatgacggg 1080
[1001] ggaaagcagg cactcgaaac cgtccagagg ttgetgectg tgetgtgeca agegeacgga 1140
[1002] cttacacccg aacaagtcgt ggcaattgeg agcaacatcg ggggaaagea ggcactcecgaa 1200
[1003] accgtccaga ggttgetgee tgtgetgtge caagegeacg gacttacgee agageaggte 1260
[1004] gtggcaattg cgagccatga cgggggaaag caggcactcg aaaccgtcca gaggttgetg 1320
[1005] cctgtgetgt gecaagegea cggactaacce ccagageagg tcgtggeaat tgegagecat 1380
[1006] gacgggggaa agcaggecact cgaaaccgtc cagaggttge tgectgtget gtgeccaageg 1440
[1007] cacgggttga ccccagagea ggtcgtggea attgcgagea acaacggggg aaagecaggea 1500
[1008] ctcgaaaccg tccagaggtt getgectgtg ctgtgccaag cgeacggect gaccccagag 1560
[1009] caggtcgtgg caattgcgag caacatcggg ggaaagecagg cactcgaaac cgtccagagg 1620
[1010] ttgctgeetg tgctgtgeca agegeacgga ctgacaccag ageaggtegt ggeaattgeg 1680
[1011] agccatgacg ggggaaagca ggcactcgaa accgtccaga ggttgetgee tgtgetgtge 1740
[1012] caagcgcacg gcctcaccee agagecaggtc gtggcaattg cgagcaacat cgggggaaag 1800
[1013]  caggcactcg aaaccgtcca gaggttgetg cctgtgetgt gecaagegea cggacttacg 1860
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[1014] ccagagcagg tcgtggcaat tgcgagecat gacgggggaa agcaggeact cgaaaccgte 1920
[1015] cagaggttgc tgcctgtget gtgccaageg cacggactaa ccccagagea ggtcgtggea 1980
[1016] attgcgageca acggaggggg aaagcaggea ctcgaaaccg tccagaggtt getgectgtg 2040
[1017] ctgtgccaag cgcacgggtt gaccccagag caggtcgtgg caattgegag caacggaggg 2100
[1018] ggaaagcagg cactcgaaac cgtccagagg ttgetgectg tgetgtgeca agegeacgge 2160
[1019] ctgaccccag agcaggtegt ggcaattgeg ageccatgacg ggggaaagea ggecactcgaa 2220
[1020] accgtccaga ggttgetgee tgtgetgtge caagegeacg gactgacace agageaggte 2280
[1021] gtggcaattg cgagccatga cgggggaaag caggeactcg aaaccgtcca gaggttgetg 2340
[1022] cctgtgetgt gecaagegea cggactcacg cctgageagg tagtggetat tgeatccaac 2400
[1023] ggagggggca gacccegeact ggagtcaate gtggeccage tttegaggee ggacceegeg 2460
[1024] ctggccgeac tcactaatga tcatcttgta gegetggeet gectcggegg acgaccegee 2520
[1025] ttggatgcgg tgaagaagge getcccgeac gegeetgeat tgattaageg gaccaacaga 2580
[1026] aggattcccg agaggacatc acatcgagtg gea 2613
[1027]  <210>12

[1028] <211>871

[1029]  <212>DNA

[1030]  <213> A TJ#%

[1031]  <220>

[1032] <223>

[1033]  <400>12

[1034] Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp Ile Asp
[1035] 1 5 10 15

[1036] Tyr Lys Asp Asp Asp Asp Lys Met Ala Pro Lys Lys Lys Arg Lys Val
[1037] 20 25 30

[1038] Gly Ile His Gly Val Pro Ala Ala Val Asp Leu Arg Thr Leu Gly Tyr
[1039] 35 40 45

[1040] Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val
[1041] 50 55 60

[1042] Ala Gln His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His
[1043] 65 70 75 80
[1044] Tle Val Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val
[1045] 85 90 95

[1046] Lys Tyr Gln Asp Met Ile Ala Ala Leu Pro Glu Ala Thr His Glu Ala
[1047] 100 105 110

[1048] Tle Val Gly Val Gly Lys Gln Trp Ser Gly Ala Arg Ala Leu Glu Ala
[1049] 115 120 125

[1050] Leu Leu Thr Val Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp
[1051] 130 135 140

[1052] Thr Gly Gln Leu Leu Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Val
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[1053] 145 150 155 160
[1054] Glu Ala Val His Ala Trp Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn
[1055] 165 170 175
[1056] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[1057] 180 185 190

[1058] GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala
[1059] 195 200 205

[1060] His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly
[1061] 210 215 220

[1062]1 Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
[1063] 225 230 235 240
[1064] GIn Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser Asn
[1065] 245 250 255
[1066] Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
[1067] 260 265 270

[1068] leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala Ile Ala
[1069] 275 280 285

[1070] Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu
[1071] 290 295 300

[1072]  Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val Val Ala
[1073] 305 310 3156 320
[1074] Tle Ala Ser Asn Gly Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
[1075] 325 330 335
[1076]  Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu Gln Val
[1077] 340 345 350

[1078] Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val
[1079] 355 360 365

[1080] GIn Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr Pro Glu
[1081] 370 375 380

[1082] GIn Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys Gln Ala Leu Glu
[1083] 385 390 395 400
[1084] Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly Leu Thr
[1085] 405 410 415
[1086] Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys Gln Ala
[1087] 420 425 430

[1088] leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Ala His Gly
[1089] 435 440 445

[1090] Leu Thr Pro Glu Gln Val Val Ala Ile Ala Ser His Asp Gly Gly Lys
[1091] 450 455 460

45



CN 106800602 A

FF

.l

3

29/35 51

[1092]
[1093]
[1094]
[1095]
[1096]
[1097]
[1098]
[1099]
[1100]
[1101]
[1102]
[1103]
[1104]
[1105]
[1106]
[1107]
[1108]
[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]
[1126]
[1127]
[1128]
[1129]
[1130]

Gln Ala
465
His Gly

Gly Lys

Gln Ala

Ile Gly

530
Leu Cys
545

Ser His
Pro Val
Ile Ala
Leu Leu
610
Val Ala
625
Gln Arg
Gln Val
Thr Val
Pro Glu
690
Leu Glu
705
Leu Thr
Gln Ala

His Gly

Gly Lys

Leu

Leu

Gln

His

515

Gly

Gln

Asp

Leu

Ser

595

Pro

Ile

Leu

Val

Gln

675

Gln

Thr

Pro

Leu

Leu

755
Gln

Glu
Thr
Ala
500
Gly
Lys
Ala
Gly
Cys
580
Asn
Val
Ala
Leu
Ala
660
Arg
Val
Val
Glu
Glu
740

Thr

Ala

Thr
Pro
485
Leu
Leu
Gln
His
Gly
565
Gln
Ile
Leu
Ser
Pro
645
Ile
Leu
Val
Gln
Gln
725
Thr

Pro

Leu

Val
470
Glu
Glu
Thr
Ala
Gly
550
Lys
Ala
Gly
Cys
His
630
Val
Ala
Leu
Ala
Arg
710
Val
Val

Glu

Glu

Gln

Gln

Thr

Pro

Leu

535

Leu

Gln

His

Gly

Gln

615

Asp

Leu

Ser

Pro

Ile

695

Leu

Val

Gln

Gln

Thr

Arg Leu Leu

Val
Val
Glu
520
Glu
Thr
Ala
Gly
Lys
600
Ala
Gly
Cys
Asn
Val
680
Ala
Leu
Ala
Arg
Val
760

Val

46

Val
Gln
505
Gln
Thr
Pro
Leu
Leu
585
Gln
His
Gly
Gln
Gly
665
Leu
Ser
Pro
Ile
Leu
745

Val

Gln

Ala
490
Arg
Val
Val
Glu
Glu
570
Thr
Ala
Gly
Lys
Ala
650
Gly
Cys
Asn
Val
Ala
730
Leu

Ala

Arg

Pro
475
Ile
Leu
Val
Gln
Gln
555
Thr
Pro
Leu
Leu
Gln
635
His
Gly
Gln
Gly
Leu
715
Ser
Pro

Ile

Leu

Val

Ala

Leu

Ala

Arg

540

Val

Val

Glu

Glu

Thr

620
Ala

Lys

Ala

Gly

700

His

Val

Ala

Leu

Leu
Ser
Pro
Tle
525
Leu
Val
Gln
Gln
Thr
605
Pro
Leu
Leu
Gln
His
685
Gly
Gln
Asp
Leu
Ser

765

Pro

Cys
Asn
Val
510
Ala
Leu
Ala
Arg
Val
590
Val
Glu
Glu
Thr
Ala
670
Gly
Lys
Ala
Gly
Cys
750
His

Val

Gln
Asn
495
Leu
Ser
Pro
Tle
Leu
575
Val
Gln
Gln
Thr
Pro
655
Leu
Leu
Gln
His
Gly
735
Gln

Asp

Leu

Ala
480
Gly
Cys
Asn
Val
Ala
560
Leu
Ala
Arg
Val
Val
640
Glu
Glu
Thr
Ala
Gly
720
Lys
Ala

Gly

Cys
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[1131]
[1132]
[1133]
[1134]
[1135]
[1136]
[1137]
[1138]
[1139]
[1140]
[1141]
[1142]
[1143]
[1144]
[1145]
[1146]
[1147]
[1148]
[1149]
[1150]
[1151]
[1152]
[1153]
[1154]
[1155]
[1156]
[1157]
[1158]
[1159]
[1160]
[1161]
[1162]
[1163]
[1164]
[1165]
[1166]
[1167]
[1168]
[1169]

Gln
785
Gly
Pro
Ala

Pro

Arg
865

770
Ala

Gly

Asp

Cys

His

850
Thr

<210>13
<211>10415bp
<212>DNA
CID>NTFF
<220
<223>
<400>13

caggtggcac
attcaaatat
aaaggaagag
tttgecttcee
agttgggtge
gttttcgeece
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcecet
acaccacgat
ttactctage
cacttctgeg
agcgtgggtce
tagttatcta
agataggtgc
tttagattga

ataatctcat

His Gly

Gly Arg

Pro Ala
820

Leu Gly

835

Ala Pro

Ser His

Leu
Pro
805
Leu
Gly

Ala

Arg

ttttcgggga
gtatccgete
tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgcet
cggaggaccg
tgatcgttgg
gcetgtagea
ttceeggeaa
cteggeecett
tcgeggtate
cacgacgggg
ctcactgatt
tttaaaactt

gaccaaaatc

Thr
790
Ala
Ala
Arg

Leu

Val
870

775

Pro

Leu

Ala

Pro

Ile

855
Ala

Glu

Glu

Leu

Ala

840
Lys

aatgtgcgeg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gcegggeaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggage
atggcaacaa
caattaatag
ccggetgget
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg

47

Gln Val

Val

780

Ala Tle

795

Ser Ile
810

Thr Asn

825

Leu Asp

Arg Thr

gaacccctat
aaccctgata
gtgtcgeecet
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
cecgetttttt
tgaatgaagc
cgttgcgecaa
actggatgga
ggtttattgce
tggggcecaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcegtt

Val

Asp

Ala

Asn

Ala Gln

His Leu

Val Lys
845
Arg Arg

860

ttgtttattt
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgecgeata
tcttacggat
cactgecggcece
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccce
acgaaataga
ccaagtttac
ctaggtgaag

ccactgagcg

Ala Ser
Ser
815
Ala

Leu

Val
830
Lys Gly

Ile Pro

ttctaaatac
taatattgaa
tttgcggeat
gctgaagatc
atccttgaga
ctatgtggeg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcglg
ggcgaactac
gttgcaggac
ggageeggly
tceegtateg
cagatcgctg
tcatatatac
atcctttttg

tcagacccceg

Asn
800
Arg
Leu

Leu

Glu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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[1170]
[1171]
[1172]
[1173]
[1174]
[1175]
[1176]
[1177]
[1178]
[1179]
[1180]
[1181]
[1182]
[1183]
[1184]
[1185]
[1186]
[1187]
[1188]
[1189]
[1190]
[1191]
[1192]
[1193]
[1194]
[1195]
[1196]
[1197]
[1198]
[1199]
[1200]
[1201]
[1202]
[1203]
[1204]
[1205]
[1206]
[1207]
[1208]

tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagett
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctecacat
ttgagtgagc
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtge
acgccaageg
gtagtcttat
cttacaagga
tgcettatta
gcattgcaga
tagaccagat
aataaagctt
actagagatc
cagggacctg
agcgegeacg
cggaggctag
atcgcgatgg
tatagtatgg
atcagaaggc
agaacttaga
gataaaagac
caccgcacag
ggagaagtga
ccaaggcaaa
tececttgggtt
tacaggccag

ttgaggcgcea

caaaggatct
accaccgcta
ggtaactggce
aggccaccac
accagtggcet
gttaccggat
ggagcgaacg
gctteecgaa
gegeacgagg
ccacctctga
aaacgccage
gttctttect
tgataccget
agagcgccca
gcacgacagg
gctcactcat
aattgtgagce
cgcaattaac
gcaatactct
gagaaaaagce
ggaaggcaac
gatattgtat
ctgagcctgg
gcettgagtg
cctcagaccce
aaagcgaaag
gcaagaggcg
aaggagagag
gaaaaaattc
gcaagcaggg
tgtagacaaa
tcattatata
accaaggaag
caagcggecg
attatataaa
gagaagaglg
cttgggagca
acaattattg

acagcatctg

tcttgagatc
ccageggtlgg
ttcagcagag
ttcaagaact
gctgecagtg
aaggcgeage
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcggect
gcgttatece
cgcegeagece
atacgcaaac
tttccegact
taggcacccc
ggataacaat
cctecactaaa
tgtagtcttg
accgtgcatg
agacgggtcet
ttaagtgcct
gagctctctg
cttcaagtag
ttttagtcag
ggaaaccaga
agggecegeeg
atgggtgega
ggttaaggcce
agctagaacg
tactgggaca
atacagtagc
ctttagacaa
ctgatcttca
tataaagtag
glgcagagag
gcaggaagca
tctggtatag

ttgcaactca

ctttttttet
tttgtttgee
cgcagatacc
ctgtagcacc
gcgataagtce
ggtegggety
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
cgeetetecee
g£gaaagcges
aggctttaca
ttcacacagg
gggaacaaaa
caacatggta
ccgattggtg
gacatggatt
agctcgatac
gctaactagg
tgtgtgcececeg
tgtggaaaat
gctetetega
actggtgagt
gagcgtcagt
agggggaaag
attcgcagtt
gctacaacca
aaccctctat
gatagaggaa
gacctggagg
taaaaattga
aaaaaagagce
ctatgggcgc
tgcagcagca

cagtctggeg

48

gcgegtaate
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacce
aacggggggt
cctacagegt
tceggtaage
ctggtatctt
atgctcgtea
cctggeettt
ggataaccgt
gcgeagegag
cgegegttgg
cagtgagcegce
ctttatgctt
aaacagctat
gctggagetg
acgatgagtt
gaagtaaggt
ggacgaacca
aataaacggg
gaacccactg
tetgttgtgt
ctctagcagt
cgcaggactc
acgccaaaaa
attaagcggg
aaaaaatata
aatcctggcece
tceetteaga
tgtgtgeatc
gagcaaaaca
aggagatatg
accattagga
agtgggaata
agcctcaatg
gaacaatttg

catcaagcag

tgctgettge
ctaccaactc
cttctagtgt
ctcgetetge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtlcg
tatagtcctg
gggeegcegga
tgctggectt
attaccgect
tcagtgagcg
ccgattcatt
aacgcaatta
ccggcectegta
gaccatgatt
caagcttaat
agcaacatgce
ggtacgatcg
ctgaattgcce
tectetetggt
cttaagcctce
gactctggta
ggcgeecgaa
ggcttgetga
ttttgactag
ggagaattag
aattaaaaca
tgttagaaac
caggatcaga
aaaggataga
aaagtaagac
agggacaatt
gtagcaccca
ggagctttgt
acgctgacgg
ctgagggcta

ctccaggcaa

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
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[1209] gaatcctgge tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttget 3540
[1210]  ctggaaaact catttgcacc actgctgtge cttggaatge tagttggagt aataaatcte 3600
[1211]  tggaacagat tggaatcaca cgacctggat ggagtgggac agagaaatta acaattacac 3660
[1212] aagcttaata cactccttaa ttgaagaatc gcaaaaccag caagaaaaga atgaacaaga 3720
[1213] attattggaa ttagataaat gggcaagttt gtggaattgg tttaacataa caaattgget 3780
[1214] gtggtatata aaattattca taatgatagt aggaggcttg gtaggtttaa gaatagtttt 3840
[1215]  tgctgtactt tctatagtga atagagttag gcagggatat tcaccattat cgtttcagac 3900
[1216]  ccacctccca acccegaggg gaccecgacag geccgaagga atagaagaag aaggtggaga 3960
[1217] gagagacaga gacagatcca ttcgattagt gaacggatct cgacggttaa cttttaaaag 4020
[1218] aaaagggeeg attggegget acagtgcagg ggaaagaata gtagacataa tagcaacaga 4080
[1219]  catacaaact aaagaattac aaaaacaaat tacaaaaatt caaaatttta tcgatggtac 4140
[1220] ctaccggeta ggggaggege ttttcccaag geagtctgga geatgegett tageagecee 4200
[1221] gctgggeact tggegetaca caagtggect ctggetegea cacattccac atccaccggt 4260
[1222]  aggcgccaac cggeteegtt ctttggtgge cecttegege caccttetac tectecceta 4320
[1223] gtcaggaagt tcccccecege cecgeagete gegtegtgea ggacgtgaca aatggaagta 4380
[1224]  gcacgtctca ctagtctcgt geagatggac agcaccgetg agcaatggaa gedggtagge 4440
[1225] ctttggggea geggecaata gecagetttge tecttegett tetgggetca gaggetggga 4500
[1226]  aggggtgggt ccgggggegy getcagggge gggcteaggg geggggeggg cgeccgaagt 4560
[1227] ccteeggagg cecggeatte tgecacgettc aaaagegeac gtetgecgeg ctgttetect 4620
[1228] cttectcate tecgggectt tcgacctgea ctctagagga tccctcgaga ccggtegeca 4680
[1229]  ccgagctcte tggetaacta gagaacccac tgcttactgg cttatcgaaa ttaatacgac 4740
[1230] tcactatagg ggccaccatg gactataagg accacgacgg agactacaag gatcatgata 4800
[1231] ttgattacaa agacgatgac gataagatgg ccccaaagaa gaagcggaag gtcggtatce 4860
[1232] acggagtcce agcagcegta gatttgagaa ctttgggata ttcacagcag cagcaggaaa 4920
[1233] agatcaagcc caaagtgagg tcgacagtcg cgcagcatca cgaagegetg gtgggtecatg 4980
[1234] ggtttacaca tgcccacatc gtagccttgt cgeageacce tgcagecctt ggeacggteg 5040
[1235] ccgtcaagta ccaggacatg attgcggegt tgccggaage cacacatgag gegatcgteg 5100
[1236] gtgtggggaa acagtggage ggageccgag cgettgagge cetgttgacg gtegegggag 5160
[1237] agctgagagg gecteceett cagetggaca cgggecagtt getgaagate gegaageggg 5220
[1238] gaggagtcac ggcggtegag geggtgcacg cgtggegeaa tgegetcacg ggageaccee 5280
[1239] tcaacctgac cccagagcag gtcgtggeaa ttgegagecaa catcggggga aagcaggeac 5340
[1240]  tcgaaaccgt ccagaggttg ctgcctgtge tgtgccaage geacggactt acgecagage 5400
[1241] aggtcgtgge aattgegage aacatcgggg gaaagecagge actcgaaacce gtccagaggt 5460
[1242]  tgctgecctgt getgtgccaa gegeacggac taaccccaga geaggtegtg geaattgega 5520
[1243] gccatgacgg gggaaagcag geactcgaaa ccgtccagag gttgetgect gtgetgtgee 5580
[1244] aagcgecacgg gttgacccca gagcaggteg tggcaattge gagecatgac gggggaaage 5640
[1245] aggcactcga aaccgtccag aggttgetge ctgtgetgtg ccaagegeac ggectgacee 5700
[1246] cagagcaggt cgtggcaatt gecgagecatg acgggggaaa gecaggeactce gaaaccgtcece 5760
[1247] agaggttgct gectgtgetg tgccaagege acggactgac accagageag gtcgtggeaa 5820
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[1248] ttgcgagcaa cggaggggga aagcaggeac tcgaaaccgt ccagaggttg ctgectgtge 5880
[1249] tgtgccaage gecacggactt acacccgaac aagtcgtgge aattgegage aacatcgggg 5940
[1250] gaaagcaggc actcgaaacc gtccagaggt tgetgectgt getgtgecaa gegeacggac 6000
[1251] ttacgccaga gcaggtcgtg gecaattgega gecaacatcgg gggaaagecag gecactcgaaa 6060
[1252] ccgteccagag gttgetgeet gtgetgtgee aagegeacgg actaacccca gagecaggtceg 6120
[1253] tggcaattge gagccatgac gggggaaage aggcecactcga aaccgtccag aggttgetge 6180
[1254] ctgtgetgtg ccaagegecac gggttgacce cagagecaggt cgtggecaatt gegagecatg 6240
[1255]  acgggggaaa gcaggcactc gaaaccgtce agaggttget geetgtgetg tgecaagege 6300
[1256] acggcctgac cccagagcecag gtcgtggecaa ttgegageca tgacggggga aagceaggeac 6360
[1257] tcgaaccgte cagaggttge tgectgtget gtgecaageg cacggactga caccagagea 6420
[1258] ggtcgtggeca attgegagea acggaggegge aaageaggea ctcgaaaccg tccagaggtt 6480
[1259] gctgeectgtg ctgtgecaag cgeacggect caccccagag caggtegtge caattgegag 6540
[1260] caacatcggg ggaaagcagg cactcgaaac cgtccagagg ttgctgectg tgetgtgeca 6600
[1261] agcgcacgga cttacgccag agcaggtcgt ggcaattgeg agcaacatcg ggggaaagea 6660
[1262] ggcactcgaa accgtccaga ggttgetgee tgtgetgtge caagegeacg gactaaccee 6720
[1263] agagcaggtc gtggcaattg cgagccatga cgggggaaag caggcecactcg aaaccgtcca 6780
[1264] gaggttgctg cctgtgctgt gecaagegea cgggttgace ccagageagg tcgtggeaat 6840
[1265]  tgcgagccat gacgggggaa agcaggeact cgaaaccgte cagaggttge tgectgtget 6900
[1266] gtgccaageg cacggectga ccccagagea ggtegtggea attgegagee atgacggggg 6960
[1267]  aaagcaggca ctcgaaaccg tccagaggtt getgectgtg ctgtgecaag cgeacggact 7020
[1268] gacaccagag caggtcgtgg caattgcgag caacggaggg ggaaagcagg cactcgaaac 7080
[1269] cgtccagagg ttgctgcctg tgetgtgeca agegeacgga ctcacgectg ageaggtagt 7140
[1270] ggctattgea tccaacatcg ggggecagace cgecactggag tcaatcgtgg cccagettte 7200
[1271]  gaggccggac cccgegetgg ccgeactcac taatgatcat cttgtagege tggectgeet 7260
[1272] cggeggacga cccgecttgg atgeggtgaa gaaggggete cegeacgege ctgeattgat 7320
[1273]  taagcggacc aacagaagga ttcccgagag gacatcacat cgagtggcaa gttatcaggg 7380
[1274] aatggtgage aagggcgagg agetgttcac cggggtgetg cccatectgg tegagetgga 7440
[1275] cggegacgta aacggecaca agttcagegt gteceggegag ggcgagggeg atgecaccta 7500
[1276] cggcaagetg accctgaagt tcatctgecac caccggecaag ctgecegtge ccetggeccac 7560
[1277]  cctegtgace accctgacct acggegtgea gtgettcage cgetaccecg accacatgaa 7620
[1278]  gcagcacgac ttcttcaagt ccgecatgec cgaaggetac gtccaggage geaccatctt 7680
[1279] cttcaaggac gacggcaact acaagacccg cgecgaggtg aagttcegagg gegacaccet 7740
[1280] ggtgaaccge atcgagcetga agggcatcga cttcaaggag gacggcaaca tcctggggea 7800
[1281] caagctggag tacaactaca acagccacaa cgtctatatc atggccgaca agcagaagaa 7860
[1282] cggcatcaag gtgaacttca agatccgeca caacatcgag gacggecageg tgecagetege 7920
[1283] cgaccactac cagcagaaca cccccatcgg cgacggeccee gtgetgetge ccgacaacca 7980
[1284] ctacctgage acccagtceg ccctgagecaa agaccccaac gagaagegeg atcacatggt 8040
[1285] cctgctggag ttcgtgaccg ccgecgggat cactctegge atggacgage tgtacaagte 8100
[1286] cggactcaga tctcgagctc aagcttcgaa ttccatggtg aagcagatcg agagcaagac 8160
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[1287]  tgcttttcag gaagccttgg acgetgeagg tgataaactt gtagtagttg acttctcage 8220
[1288] cacgtggtgt gggccttgea aaatgatcaa gectttcttt cattccctet ctgaaaagta 8280
[1289]  ttccaacgtg atattccttg aagtagatgt ggatgactgt caggatgttg cttcagagtg 8340
[1290] tgaagtcaaa tgcatgccaa cattccagtt ttttaagaag ggacaaaagg tgggtgaatt 8400
[1291]  ttctggagcc aataaggaaa agcttgaage caccattaat gaattagtct aactcgagag 8460
[1292]  cggcegegac gegtgtegac aatcaaccte tggattacaa aatttgtgaa agattgactg 8520
[1293] gtattcttaa ctatgttgct ccttttacge tatgtggata cgetgettta atgectttgt 8580
[1294] atcatgctat tgcttccegt atggetttca ttttctecte cttgtataaa tcctggttge 8640
[1295] tgtctcttta tgaggagtte tggcccgttg tcaggcaacg tggcgtggte tgcactgtgt 8700
[1296]  ttgctgacge aacccccact ggttggggca ttgecaccac ctgtcagete cttteeggga 8760
[1297]  ctttegettt ccccctecet attgecacgg cggaactcat cgeegeetge cttgeccget 8820
[1298] gctggacagg ggctcggetg ttgggeactg acaattcegt ggtgtteteg gggaagetga 8880
[1299] cgtectttec atggetgete gectgtgttg ccacctggat tctgegegge acgtecttet 8940
[1300] gctacgtcee ttecggeecte aatccagegg accttectte cegeggeetg ctgeeggete 9000
[1301]  tgcggectet tecgegtett cgecttegee ctcagacgag tcggatctee ctttgggeeg 9060
[1302] cctecccgee tggaattcga geteggtace tttaagacca atgacttaca aggcagetgt 9120
[1303] agatcttagc cactttttaa aagaaaaggg gggactggaa gggctaattc actcccaacg 9180
[1304] aagacaagat ctgctttttg cttgtactgg gtctctctgg ttagaccaga tctgagectg 9240
[1305] ggagctctet ggctaactag ggaacccact gettaagect caataaaget tgecttgagt 9300
[1306] gcttcaagta gtgtgtgcce gtctgttgtg tgactctget aactagagat ccctcagace 9360
[1307] cttttagtca gtgtggaaaa tctctagcag tagtagttca tgtcatctta ttattcagta 9420
[1308] tttataactt gcaaagaaat gaatatcaga gagtgagagg aacttgttta ttgcagctta 9480
[1309] taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact 9540
[1310] gcattctagt tgtggtttgt ccaaactcat caatgtatct tatcatgtct ggetctaget 9600
[1311]  atccegecce taactcegee cagttecgee cattctecge cccatggetg actaattttt 9660
[1312] tttatttatg cagaggccga ggccgecteg gectetgage tattccagaa gtagtgagga 9720
[1313] ggcttttttg gaggcctage cttttgegte gagacgtace caattcgece tatagtgagt 9780
[1314] cgtattacgc gegetcactg geegtegttt tacaacgtcg tgactgggaa aaccctggeg 9840
[1315]  ttacccaact taatcgectt geagcacatc cccctttege cagetggegt aatagegaag 9900
[1316] aggcccgeac cgatcgeeet tcccaacagt tgegeagecet gaatggegaa tggegegacg 9960
[1317]  cgcectgtag cggegeatta agegeggegg gtgtggtget tacgegeage gtgacegeta 10020
[1318]  cacttgccag cgccctageg ccegeteett tegetttett ceetteettt ctegecacgt 10080
[1319]  tcgceggett tcccegtcaa getctaaatce gggggctcee tttagggtte cgatttagtg 10140
[1320] ctttacggca cctcgaccce aaaaaacttg attagggtga tggttcacgt agtgggcecat 10200
[1321]  cgcectgata gacggttttt cgeectttga cgttggagte cacgttcttt aatagtggac 10260
[1322] tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag 10320
[1323] ggattttgcc gatttcggee tattggttaa aaaatgaget gatttaacaa aaatttaacg 10380
[1324] cgaattttaa caaaatatta acgtttacaa tttcc 10415
[1325]  <210>14
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[1326]
[1327]
[1328]
[1329]
[1330]
[1331]
[1332]
[1333]
[1334]
[1335]
[1336]
[1337]
[1338]
[1339]
[1340]
[1341]
[1342]
[1343]
[1344]
[1345]
[1346]
[1347]
[1348]
[1349]
[1350]
[1351]
[1352]
[1353]
[1354]
[1355]
[1356]

<211>18bp

<212>DNA

RPN

220>

223>

<400>14

aaccctaacc ctaaccct 18
<210>15

<211>18bhp

<212>DNA

Q213> N LFF)

220>

223>

<400>15

aaccctaacc ctaaccct 18
<210>16

<211>18bp

<212>DNA

CARYY NN

220>
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