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— S IRTUIN6E F R A 218 78 BR T 4RARRY I & 7304

FAR G
[0001] AU J& T AEMH ARSI, HAKM Je— P STRTUING J PR gk 2 A 1) 78 51 41 i)
il & T

BEEEAR

[0002] A 11 3208 A A k57 0 L v [ T i 1 3 77 068 ) A 2 1) 0 O i L 8, 3 o8 B L
FHICI 78 2 B A [ P /R A 2 75 S 1) 8 s ) R A 5 AR ) ey MR M Ao L VAR PR i
FISZ R T ST A5 22 SR RL A 78 SR PREE A , BRGNS B 9 A v £ 7
A o AR TN I 3 2 R R G R M 2388 B 2 DL O 2 A OCIRAT YRR 1
HERER T E TR EA B BRGS0 — AR AN SR, BT 244 K 4L 4
M FRAIL B BRI . A SR N3 B D & AR T A0 K S A A 2E RS, A T4 L e 8 4T
HABRE VMM A IATEE S, A SR T H LS E VAN RS EE A EE
YHH R, T2 A IR D e PR BORE v , T AN M AR A R A, 49 4, Bl o A RS 1K, 38 I 41 A
(Hemopoietic stem cell,HSC) A T A& 22 40 L 44k , 130 BE 0 STEHE U ELRE 7 35 3
TR, o R T RN RS2 B S, (R B 22 A7 BE AR MR S 0% 0K » 2 ks R A PR . 78
1 4 A% EIE (PD) £ i A PR 2 X, 028 1 S0 A A BT 3 1k 22 B v 2K o T 78 JoR T
MM FE s 2 FEUNE R 1R £, BT G2 R AE . B Z A (Melanoblast) = 22
SNSRI AR A R R R T4 DhRe 2R 5 ma | B R S LA hee . LA b 2 PHEdE
TESET-4H AL 3B S B A fb i RE i 25 8L, RSB B 2B E AR I R BN &K,
[0003]  STRTUINE—JENAD+HR S (1) F A i R <3 e A Bl il M 1) B 18 0k o Wi L3
FEAE-LFSIRTUINEE 5 43 A NSIRTUIN 1-7, % B B A A 1 40 j 0 5E £7 S Dh e, Hoep
SIRTUIN 1-2/ 32 S AE4M Mt , SIRTUIN 3-5 3 BLAEAE T 2R Rifk , STRTUING -7 WX AEAE T
Y A% o STRTUING T £ % IE B 506 L BN 52 2 AH O  7E AN K SF , STRTUING SR 2k 5 350
M S EAC U DNASRHAE B ki A e Pk it IR A e M 2 R EL s M A AR A5, BE T 5
o o 5 2 AU ER R & A A DE L AE R KO, STRTUING B2k [ /N L R B0t i B P20 23, 3%
B MAUARS H 222 AR A JE 2B P, STRTUING SR 21 /N bR 5 A2 /N (R T8 2 25 X 31, 7
HAE G 2-4 N, SIRTUING SR 1) /N BRI BRIE R E R 4 TR 10 7= A i B B T 5 P IR
SRR AN Z BFRAT IR, HT— A HWE L IR 1 SIRTUING 5 N ik 2R Mg
(%) HE A DG 1t o AE STRTUING R 5% /1N BRL R B2 Hh , o VR S ot YR B 4H 23 00 - I 9 AL B 8 T
M54 Bl R R A B B AT/ SIRTUINGAE AR 418, L2 2 86 T4l L AT A4
40 B Hh DRI AH S HE , [F] I [A) 78 51 T 20 d (mesenchymal stem cell ,MSC) X &H iRz H
— P B AR T AN, ASAUE I M0 M 3 g ZRAVE 37 IR Be % A R TR T R S K
B M A DL E AR B AT .

KRR
[0004] AR 15—~ L 0 R 6] 90 B TN 6 i
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[0005] 7 B B A1) [R) 76 T I il & v T AP 3R

[0006]  (1)HUESIARI A Z R8T 40, RAZ PR A 2 58 44 o (1% B I STRTUING , {1 BT ik
SIRTUINGTZ 2k DR , 3 2 Ik SIRTUING L R 12 2k I 2 B T4 e s

[0007]  (2) X Frik STIRTUING L G325 (1) A\ 2 e T 40 L 3k 47 5€ 1115 5 40 4k, 3R 15 ik
STRTUTING B Re T2 2% (1 18] 78 5T 1410 il

[0008]  Bsk7yikeh, BER(1)H, ik A8 N 2 68 T4l b (1) BE R STRTUING Ay i 25 Bk A
L T4l b K SIRTUING [ 45 1/ B+

[0009]  Lik7rvkih, FriR &k AN 2 66T 40t I STRTUING (1) 35 L 40 5+ A0 Firik A £ B
T B STRTUING I 56 1 /M .+ 1 A i A 1E L (A o

[0010] B3k Jyydih, Bk %5 o i 3o [R) 5 S5 4L 10 05 s se B, B [0 90 2 2 v 1) 3 1) 9
N B3R 33 5 BT [ Y5 F 28 A (6 TR D R R N R B ER R R B4

[0011] Pk 5 i b 1C S A UNEO L A

[0012]  Rak77idid, sDER() Bk Bk A 2 88 40 fe (9 BT iR SIRTUING ) 85 1 4M B+
SE AR T AP IR 5V SE B -

[0013]  (al)¥& /52 7 21 3% 1 vife [R5 A0 5 51 4 Bl 7 160 IS U I 0 ) 4 381 5 ok
SER ) FRIB B AR L, 3RAF H A A 5 I 07308 2 DR A7 T Pk L 9 [0 9050 R i 3 ™ 3 [ 05
Z 8]

[0014]  (a2) HIFTiA E AL # 4K . STRTUING £ A5 TALENZR ik 344 JL g N 22 88 T-4H i, 13 it
A E A B B 2 R R e N 2 B T AN Y TR STRTUING ¥ 58 1 48 B, AT 3R45 Pl
RSTRTUING Y 551 7 BRI N 2 58 T4l L

[0015] [R5 vEr, B 08 (2) g, AR STRTUING L 3% 2 (1) N\ £ B8 T4 34T 2 15 5
34K 3RAF IR STRTUING B R 3% 2K 19 1) 78 0T T4 M , A2 4% FE AL F5 1 2P BRI T3k S -
[0016]  (b1)*4FTIASIRTUING Dy RERE 2K N 2 fe T4 M AT SR A4 7348 , SRAFHULIR A4
(00171 (b2) 4 Pl UV Ad H2 i T 68 e B ) 55 90 AR P B AT B 397, #5 3R R AR 4R IR 40 e
M AT -2 ARG, A 28 Horh CD73.CD90 . CD 10535 g BH P 1) 41 ffw 25 B, B 9 Pr ik
SIRTUING L BE T 2K 1 1) 78 o3 -4 JHd

[0018]  LiR 77k, BTk $UUVE A4 43 A6 A s B iR STRTUING Zh e 3 2% 1) N £ e 41l e H
Tryple Express(Invitrogen/Aal, 55 K12604021)37°CiHAL20-30min , 1540 i 7B Al BRAA
Jii » FATA) 78 J5T 40 3 77 FE 38, N BMIRRL BR 5 77 4R (Corning A W], $75:3471) 1 ,37°C,5%
COZ5 3G 7R 1-3 R , BT e A

[0019] ik (b2) Hh 551 N 3T°C, B3~ BT [0 2 10-14K

[0020]  bk75ve, Bk N Z 8 T4 8 NG T 40BN 75 5 2 B T4 5

[0021] Bk AJVEfi T4t B B A4 A IR i T4 B HO A1 i R

[0022] R WA 55— B A2 S — iR A 3 D7 v ) 28 3R 1514 /) 78 Jo T4 i

[0023] AR EARIEA —A B 2 SRt ok ) 7o 5T 44 B 8 A i

[0024]  ZARBRARAL T ok [A) 78 540 M A il £ 0 e A0/ B35 e T YR 97 A/ B4R R A/ B
TG BN BN 3 BIIG PR ZS AN /B SRA AT /BN 3 F A A 77 i e ) B2
[0025] Pk 5 2 A AR R RS &S R AT AT 2

[0026] A IR HRAE T IR R) 78 4N MO A A B3 il 44 32 38 A AR 2R o (1) B 1

4
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(00271 Prik 38 M Hh AL JF RS SR BN

[0028] 7 BHHRE A HITALENA N 3 ) 22k D) 4 48 [ 2 M 5 A it & 7 STRTUTING 5 A R 2k g A S
JRAR T 240 e LT AR 20 5 8 % 7 A A i SR P D A A SR A AR 5 2 1) R A, ] I
AMHHEFT T SIRTUINGAE N SRZ0 M w222 1 S ZEAE T, JF 4R R T MR 33 TR, IF HLAE
B R M rp 57 STRTUING D BE B 2K 513 A 8003 SRR 45 S I B8 40 0 S8 2 I AR T o A
IR 1 STRTUING 7E 1 #25 N 1) 78 Jot 4 (hMSC) A H AT A 4 i e 2 v ) T 2284 AT, ANX
AR TR IE S FE TR, 57 G52 3% 2 BURYT B B AH IR (1 B 240 A, 3 2 ML
B 15 s P 2 A i 03 B B2 O B L ), HLAC I W BT 5 BOR R T S S ik ml i 4% Rl 1
A W A IR SR AR A A1 RS 20 M 3 2 1 A U (RO S WA PEAL 23 i e - &5 [R IS
WIS AR Z R T EZMLR.

Bft ] 152 AR

[0029]  [&[1ASTRTUING—/~ESCHI#4) & i FE AN 48 52 B 1A ARG 41 B STRTUTNG 85 — 4k
B FE DT R 50K 1] 8] 1B SIRTUING—/-ESCA SIRTUING+/+ESC(WT ) (I PCRAG I 45 5L , Horh
S6-61F1S6-75ASTRTUIN6~/~ESC, WT 4y A 78 A IR i T-41 B HO 41 B 2R 5 W& L CoM 401 o B 9% %
HeAE WSTRTUING~/~ESCEHSTRTUING+/+ESCH! 2 B8 - 41 i 5 5 FE [RIOCT4 (& 1) L SOX2 (E5
) JNANOG (£ f2) (1) 3R 3 s I 1Dy 4 i 4 92 ¢ Dt A I STRTUING+/+ESC S STRTUIN6—/-ESCH
SIRTUING £ [ 31k S 4 e N 2 i, Horht , Phase B 3 M AT AS A R B < 20mm s (&) 1E
JWestern blotting# MSIRTUING+/+ESC A SIRTUING—/-ESCHISIRTUING & H 15 K F . H
H, STRTUING+/+ESCHA BF A2 A A IR i+ 41 g HO AT il &

[0030] &2 9SIRTUING—/-ESCHTA [KISIRTUING—/-MSCELA s 2 L AL Hor, & 24K
SIRTUING+/+ESCHISIRTUING-/-ESCHTA [ SIRTUING—/-MSCH 4l iU 45 (Phase Ay B 3 1 52
YU T AS ) B P P 26 T b 25 25 I CD105 . CD7 3 CDO TR H M A % 52 5 I 2B Y 4 S & 8 e 7y
15 2% 5B SIRTUING+/+MSCHISIRTUING—/-MSCH STRTUING 5 (A ) 234 5 41 i 3V 52 £7 s K 2C Ay
Western blotting % 5ESIRTUING+/+MSCHISIRTUING—/-MSCH SIRTUING K] 5 4 1A & ; & 2D
J9SIRTUING—/-MSCHISTRTUING+/+MSCHI A= K B 77 1h £& s Il 2E 9 STRTUING—/-MSCHISTRTUING
+/+MSCI) 3 Z A R SA-be ta—Gal Jeta g JL, A EPARR FACHH M , LPACR e AR 41 i s B 2F 2y
SIRTUING—/-MSCHISIRTUING+/-+MSCH 44 PN A= 476 F746 il 45

[0031] 3 4 STIRTUING—/-MSCAHE A — P HH 48 A I SRS 25 2R A7 5 B30I A 40 52 22 A
R, & SAJY AN 3R S R PX— 1 20113~ SIRTUING+/+MSC S SIRTUING—/-MSCH 4H o B 4 ] 5 &1 3B
NAnnexin V/PTRUG: (0% 5 AS[E M FE I PX—1 24 38 N STRTUING—/-MSCHISTRTUING+/+MSCH]
UM ns, o2 2 5 s %p<0. 055 B 3CHRT I STRTUING —/-MSCHISTRTUING+/+MSC P 4 %
A T 2 B G I H2DCFDA , e i 7 20 i P 1) e A Vit T 28K, Ho b # o S LA IR, 0Ky
SIRTUING+/+MSC, & NSIRTUING—/-MSC s & 3D Jy e MIhMSC Y 8—4A 5 iR (8—A S H R ) /KF
Hody, #25 A X, % SIRTUING+/+MSC, & NSIRTUING—/-MSC.

BRI
[0082] " SR St 51 o it A5 FH P S B8 A A TE e R U B, S8 0°H R
(00331 "Rkt il b T FH AL R AaARSE , AR TERF IR Ul ], 257 m] AR 115 21
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[0034] "L it 451 1) A T 2R 4H AR 73 eMSCH 2 ehm il g S th & A w1 anh

[0035]  ZESGLERFITCHRICH FT A 40K [ - 71 43 FCDI0HUAA (555595) ,BD Biosciences,
[0036]  #ROGERPEFRICHT FTA A 2 [ 0 73 +~CD7 35144 (550257) ,BD Biosciences.
[0037]  ROGZHAPCHRICIIHT AN ML 2R 1 2 7 4 FCD105 4tk (17-1057-42) ,BD
Biosciences,

[0038] %S APCHR L[] AL %) RE 471442 (555751) ,BD Biosciencess

[0039] %G PEFRICIF AL XS B $i44 (555749) ,BD Biosciencess

[0040]  TESGERFITCHRICIA AL A HE Hif4 (555742) ,BD Biosciences.

[0041] "I 3ASEE 1 o (19 ARG T 40 O HO 41 i 2R, Wi Ce 1 1A &) 7= & (525 : WAO9 (H9) DL~
7)o

[0042]  "NIARSZE A AN R R AR T W -

[0043]  (1)CDF12¥:32 M0y

[0044]  DMEM/F12%%3% %5 (Invitrogen,11320-033) ;

[0045] 0. 1mMIELFEZHIERR (Invitrogen,11140-050) ;

[0046]  1mM GlutaMAX™ —Jk(Invitrogen,35050-061);

[0047]1  20% (4AF1H 4 & & ) Knockout MLiF A4 (Invitrogen,N10828-028) ;

[0048] 1% (1g/100m])F&EZ /R (Invitrogen,15070-063) ;

[0049]  55uMB-%7i#L Z. B (Invitrogen,21985-023) ;

[0050] 10ng/ml AFGF2(Joint Protein Central),

[0051]  (2)[a) 78 5 T4 (MSC) K5 = FE AL 7y -

[0052]  MEM3%3% % (Invitrogen, 12571071)

[0053]  10% (4&FH 70 & &) M4 MLiE (Invitrogen, 10091148) ;

[0054] 1% (1g/100ml)FH /8 HE & (Invitrogen,15070-063) ;

[0055]  10ng/ml 20 A Rt 4 41 i A= K K (JPC, bEGF ) 5

[0056]  5ng/ml TGFB(Humanzyme,HZ1131),

[0057]  "FiASLjE ] ) SA-be ta—Gal Yo i Ty ik :

[0058]  1)6FLARH AT % 2 Fh N 41 5

[0059]  2) 4 0 25 JiF 15 3160 ~ 80 % I, PBSE e PR /R 41 B 5

[0060]  3)2% £ B FHEE+0. 2% S S 6 52 , ANt 5o 4

[0061]  4)PBSIEH¥E2K 5

[0062]  5)INAGLta i, 37/ E R CIL G & o G UL 7 WIR < ATAE R/ Tl R A 22 3 i 4 0mM
K4[Fe(CN)6].6H20 5mM.Ks[Fe(CN)s] 5mM.NaCl 150mM.MgCls 2mM.X-gal 1mg/ml.

[0063]  6)PBSIFH¥E2K 5

[0064]  7)Hoechst 33258(Invitrogen, %5 :H3569) % ig B GHT 557 ;

[0065]  8)PBS{H¥:—IK;

[0066]  9) . Ass T M %L,

[0067] FiRsLjE i H BIpCR2 . 1-neod il H £ E Sal kW F ffr Juan Carlos Izpisua

Be Imonte A2 5 , I HH 58 — A W N ARAT AE B Bt e 25 W0 R0 7 P, HLA 6 1R 1 9
Fe R P BULIT7N » 23 ARAT AR B e foe AR PN R 72 RS o
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[0068] T 3ASZjifif9] FH (R SIRTUING 22 . 45 TALENZR ih % 44 35 W 1 Addgene 24 W) , 7 T 44 Fl 1%
F45 FHTAL2454 (Plasmid#36843) FITAL2455(Plasmid#36844)

[0069] "Ik 2 i 4] v () FH I S8 ROt 3 B Luci ferase ) 5 B 044 HH 38 [H Sa 1 kit 72
Juan Carlos Izpisua BelmonteZ#%/miM4, 3 H 55— K B N ORAZAE B BL2 B AR )4 B A
BT, A B 7 0 5 510 R B 27 » 28 AR RT AAH ER} 2o A ) B A 7 B3R A
[0070]  sjiafdi1 . SIRTUING—/-ESCHI 345 1 % 5

[0071] A B Re A2 N SR IG T 41 (hESCs ) v [ 2k i A SR STRTUING L R (£ R 41 ¢
F1)NGenBank :NC_000019. 10[11 554174109-418259947 ,updated on 12-Mar—2015;cDNAJT: %)
NGenBank :NM_001193285,updated on PRI 15-MAR-2015).,

[0072] Ak B E SG v I I A SE bR U7V 3RS 85 N S IR 2H H STRTUING 2L A 55 15 4b
B A B AR A A R T B 9 AR A a5 R T BH 1 v B 0 % I Ne o U MEFE IR (B 1A) , SR
Je K HAEE HE NDCR2.. 1 -neod 44 I, FRAFSTRTUING [ Y i 8k A (HL &K e 9 2 1 3 vh
TR ) « FISTRTUING [7] Y5 B #5044 FISTRTUING /2 . 47 TALENZE iA % A L[] i 8454k N\ 2 B8 T4
Mo, fF N Z 68 T 40 I SIRTUINGZ 2k B g , R4 STRTUING Dy R 1% 2k (1) 2 Re 140 i &% , B
SIRTUING S 1 /ME FH 1 N Z B T4 . oo, FHTALENZR 1A %48 AISTRTUTNG [F] Y5 %k A4
L EG AL TR N2 B8 T-4H 0 5 , i A0 45 FHGA 1 SHEAT 70 3 i 148 1) 25 18 ; 76 7w B i 18 2 S i AL 455
o Bk 1) B 35 IR L PCR ) 7 v i G [ 0 o 2 P 15 0 3R AT B A 90 20 B o AR VR I
[0073]  — SIRTUING%kJhESCHIZRE

[0074] 1 STRTUTNG I Y5 5 A 1) Ay 2

[0075]  STRTUING ] J5 i A4 i A A (1) BAR R an B LAF 7, BARD R AR -

[0076] (1) A\ZEPRZHH2HL

[0077]  DJIEPHZH B 7 & (StarSpin Animal DNA Kit,GenStarA ], F5D111)42H
N Hh JEE DRI ZH DNA L 15 21 A S R 41 DNA o BAR D B 1R -

[0078]  1)FRAS WAl EW , PBSTEVE— IR, 7 i

[0079]  2)Z: )5 MA200u]1 GTL.20u1%5 [(1BFK.200u] Buffer GL,HFRIYVLTEIRIR 2% 78
IREHIE]

[0080]  3)¥ 0 BR2FT 1SR S NN B B A, B NIRCEEE

[0081]  4)10,000%% & .00 1 53-8 5 , 77 WS W IR 5

[0082]  5)/n500u1 Buffer GWLEHEMRFAE, 10,0005 85001480 5 , 37 2 URCERE N IRV 5
[0083]  6)/11500u1 Buffer GW2iFHBEMRPFH T ,10,000%% 501598 ) , 75 U E N IR 5
[0084]  7)12,000%% &2 50, 77 L KW, EIRBE T

[0085]  8)/1150—10001 25 B~ 7K I I W B A3 LRI ZHDNA

[0086]  (2)STIRTUING/E . 45 [H] V5 25 20 ¥ (Y PCR

[0087]  DAAPER(1)3R1FH N R ZADNAA AR , SR H 51 ¥4 SIRTUIN6Left Arm Primer F
MISIRTUIN6Left Arm Primer REEATPCRY 3,132 BUf[EIVEE s DL IR (1D FRAFHIAN R A
DNAJYAEAR , S F 51 )% SIRTUIN6Right Arm Primer FAISIRTUIN6Right Arm Primer Rif
ATPCRY 3 , 15 B N VRNV . 5147 740K : SIRTUIN6Left Arm Primer F:

[0088]  ATAGGGCCCCCGGTGCCCATTCACTCACTACCTACCCTT s SIRTUIN6Left Arm Primer R:
CCGCTCGAGAGTTCTCCAGTCACCTCTAAAATGCGGGACA; SIRTUIN6Right Arm Primer F:




CN 105441481 A w BB B 6/12 Tt

CGCGGATCCGCCAACACGCCCAACTCTGTGGTCACCCT s SIRTUIN6Right Arm Primer R:
CGGGGTACCCCTCCCACCTGCCTTGTCAAAGCCCTAGCC

[0089]  FIAPCRI MA& RANF :20ng~100ngF& KIZADNA.O . 50l 1E ] 514 (10uM) . 0. 5u1 )%
[ 514 (10uM) . 1ul dNTP.10ml 2XPrimerSTAR GC buffer.0.25ul PrimerSTAR
polymerase.0.25ul M55+ 2001,

[0090]  FIRPCRI M AL : 55— :98°C 1min, IMEH; 55 =4 :98°C 10s,68°C 0.5-
3min, 35 MEFF; 72°C Tmin, LMEIR

[0091] 43 KR AF I b [F) 3558 R0 Ui [R5 4 i) S P 22 pEASY-Blunt ik (&4 A
A), B 5 CBLO1-01) HHEAT U, I 25 S AR B < SIRTUING |- Jife [R5 B () A% 17 1R 7 91 4 e 1) 3
B s SIRTUING T Jife [R Y (R A% 5 R 3 F A P A BT 7

[0092]  (3)SIRTUING [ J5E BAL K TR

[0093] 49K (2)3R1FHISIRTUING b Jif [A] J5 78 4 A\ BlpCR2 . 1 neo# Ak (& fneok: [H) [
Apal FIXho TBGATI07 i l8) , HA AP 98 (2) ZRAF R STRTUING " Jiff [7 Y5 F 485 A\ RlpCR2. 1-neo % {4
[*)BamH I MIKpn TEFT] A7 i 18] , HARFFpCR2 . 1-neo B A 1 HoAth 75 AL , 15 B STRTUING [ Y &
A  FER AT I

[0094] /7 &5 B2 BH « STRTUING [ J5 8 #0468 e 31 R e 3105, o, STRTUING |
5] P58 1 7 B A0y B 5 ) 55684 7T-TT89 % H IR T 7~ , neo 8 K 41 7 31511 55 8789-931 3h7 #% 1
B FIT 7 » STRTUING I ¥ [F) Y5 119 3 51 0 2 B 5 1 559497~ 107 2947 A% IR i o % s 9 1E
BRI BOREHEAT 3 3RA5 1 U & SURL AT T IR SIRTUINGFT 48

[0095] 2. SIRTUING#HtZ:hESCH$45

[0096]  F&-T-TALENI®) = [ 4T #E 4 AR 4 3 P i BRhESCAH Y o [ STRTUING , HAA Syl b A
DRI ZH Hh 55 5% STRTUIN6 cDNAFR) 55— N Fh 5 o HAR D IR G0 h -

[0097] (1) B4R A WG A MLHOAH Y 51 () 15 57

[0098]  a. g ANJLfGT A MeHOZ PP R T ek 77 T &0t 22 & R (R Sigmad &) 7™ i, 1]
5 :M0503) KiE /N BUE AR AR 4E 4N i (S5 Invi trogen /A &) 7= i, B85 : S1520-100) (15
FEMR T AE NSRG40 Bty 32 5 (CDF 1 235 37 38 ) 5 /N VR I BT 4 2 o L [ 3% 5%
[0099] b . KFHO4H B £ Fh 2= Fil 2 FH 40 B #h 5L i (qualified-Matrigel, 32 [EHBD
Biosciences/ i, ]85 : 354277 ) A 5535, {F FdmTe SR 55 3L (£ H StemCe 11
Technologies;™ it ) 75,

[0100]  (2)#E % 4b T X B A B4 %E U hESC, PBSIE ¥t —k , Tryple Express(Invitrogen’
A), 5 N12604021) JHALS-100 80 5 , AR FT A BA 4 i

[0101]  (3)#EA1.5X 10°/H9 hESCE M, #K#E Cologne CoA_cGMP Solution
P3Primary Cell 4D-Nucleofector Kit(Lonza#], B 5 V4XPG-3024 )i B A B hESCH
a2 VB, #5 STRTUING [H] 55 48 4R FISTRTUING /2« A5 TALENZR IA 344 I NhESCHH g B b, 1
FH4DHL 4% (Lonza/A 7 , B2 54D-Nucleofector™ System)H4THL ¥, 15 5 H % f5 ThESC.
[0102]  (4)%HL % J5 HIhESCINA SMEFI 55 F2 4R o o 24/ NI J5 45 B BECDF 1 235 57 0 .

[0103]  (5)7-10KJ& , FE¥EFR AR A HUBT 1) DB, ARV i 2 B AR/ T hESCH 7744 F
TIANGA18(IRAEFE ) , ffiieneoH M KThESCHE % , Bl N STRTUING Sk hESCiC/ESIRTUING -/~
ESC. 1 Hneo[H PEThESCHIFE S6-6 1 MIS6-T517E4T %78
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[0104]  —  SIRTUING#kJhESCH % &

[0105]  JEiLFE[KIZIPCR . western blotting. 25 & 9é 6 S F B MISTRTUING R4 hESC
Hexon & 17 45 55 #t \neo Jr B gl AN JE PR 2H A7 B2 75 T4 - SIRTUIN6 7EmRNA K £ [ 7K1 2 157 6k
G AT MR PE L LA %5 58 STRTUING Bl R hESCHE 7548 1E #4147 4.

[0106]  1.PCREE

[0107]  H2HUSIRTUING+/+ESC(RN Ay EF A M ARG T A M HOAH i 2 )  SIRTUING—/-ESC i f%
S6-61F1S6-75K) FE K ZLDNA , BAFRIE 9 3k IR ZLDNA B AR , 4 5% F 5140555 (P1+P2) 51 4%+
(P3+P4)  5I1H0AS (P5+P6) « 51400%F (PT+PT) BEATPCRY 3 , 56 52 5 — AN 152 15 ineo 5t A #
e o 1P (PL+P2) K I PR 20 v 2 BB AR ARS8 — NN B F (MR8 37 9)382bp) « 5194}
(P3+P4) K ilineo it 75 25 4 85— 41 i1 (STRTUING b33 [R5 55 — 41 &2 7 S STRTUING %
A P51 34 7= 71 3649bp s STIRTUING _E- ¥ [Rl Y B \neo S STRTUING T i[RI U5 & (1 47 38 7= 1)
5053bp) « TP (P5+P6) K ISTRTUING |- Jif [7] Y b 2 745 A\ BIJE (K 2H (STRTUING |- 3 [F] I
Y = 2921bp) , 514X (PT+P8) A& M STRTUING T i [F] Y5 B A2 75 3 N\ 31 3 R 4
(SIRTUING R Vi[RI YR 4 38 =4 156 4bp) , [FIBT LAGAPDH N 2, A 84 5| M) 7 F R -

[0108]  P1:5°~AAGGCCTCCTGGGACTCAGCAGAAAGCTC-3

[0109]  P2:5°~CCCCAAAGGCCTACCCGCTTCCATTGCTCA-3 5

[0110]  P3:5°—CTACCTGCCCATTCGACCACCAAGCGAAACATC-3” ;

[0111]  P4:5” ~AGGTACGCCATCCCCAGCTACCCTGA-3

[0112]  P5:5° —AGATAATGTTGCTGTCATGG-3"

[0113]  P6:5° ~TTAAGCTGTAGCACTTGGTC-3” ;

[0114]  P7:5°—CCAACATCCCAGCTTGCTT-3" ;

[0115]  P8:5° —GAGCAGGCCCATGTTACCTGA-3” ;

[0116]  GAPDH-F:5 ~GGAGCGAGATCCCTCCAAAAT-3"

[0117]  GAPDH-R:5 —GGCTGTTGTCATACTTCTCATGG-3 o

[0118]  PCR% B 45 R UK 1IBHR, 45 R W IRS6-6 1 MIS6-75 (K SIRTUING 25— 4h B T &
fneok K & #

[0119] 2 Hu e me Sk I 41 M Ao 12

[0120]  DASTRTUING+/+ESC(HF A= B A W i T A M HO4H i 5 ) ASTRTUING—/-ESC(S6-61 3¢
B2 ) AE N HE AN, R FH e 5 8 SEBARS ARG T A M 19 - PEZE FR B A 2R 1 o Fh it
Oct4, Sox2FINanogi AT Fa I « EAR D IR T -

[0121] ¥R TR 8 bR BEa4n e A4 % 1) 2 5 B g = L ] e 303 , PBSIZE¥E (31K 55
/0 Ja A EF0.4% (RFUE 43 & &) Triton X—1000PBSZ IR 5F & 304 8h, 4k fif 4t
H10% BRI E 95 &) IS (Jackson ITmmunoResearch Laboratories,Inc. /5 :017-
000-121) Z B3 1/ o 2 Je 3 R IN— 500 3 PR T 4980 0 00 & ik 42 . PBSIEE e (34K, 5
SR/ G SR RTINS B 3t (Al exab55hR 1B I P 4T S Bi4A , InvitrogenA &), 525 A~
31572) , W 5 1/ PBSIEHE (34K, 5581 /%) i » F TAEMRE N2g/ml [FJHoechst 33258
(Invitrogen, 5'5 :H3569) =& ¥ & 157 %F , i Jo B AL %2,

[0122]  ZE R 1CHaR , 5 SIRTUING+/+ESCHIMEL , SIRTUING—/-ESCRE 5K 1K Oc t4 , Sox 21
Nanog =53 FFric - U B SIRTUING R 5 AN GE0A -4 - R R 1) e ik
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[0123] 3. fp & e LI & id & i ARG T 40 e B2 STRTUING

[0124]  DASTRTUING+/+ESC (B A= 4 AR BG40 fgHO4H i 2 ) FISTRTUING—/~ESCHE Atk
YD, SR T G0 8 5O BAR I ARG T-40 e 1 STRTUING 25 [ (1) R 1A AT #6 I BAR B 1840 R -
[0125] W ¥53R T a5 A BRI AEA N A4 % 1) 2 56 I = 35 I 52 3044, PBSTEZ ¥k (31K, 5
SR/ V) G AEE0.4% (EFUH 498 &) Triton X-100/PBSZ JE Y & 304 5 , 4k iij
H10% (BRI E 25 &) I s (Jackson ImmunoResearch Laboratories,Inc. 85 :017-
000-121) 8 1/ o 2 S B R IN—470 (ant i —STRTUING , % ¥ , HUSTRTUING 2 4 N )
uf K Irabcam A 7 (ab200) ) 1 3 P T 4T K P20 & 14 - PBSEE BE (34K, 5981 /IR ) I » S8
Ja AR R4t (Alexabbbbric B It ik, Invitrogen A &), 525 HA-31572) , E R ¥
B 1/ PBSIEEEE (34K, 5581 /1k) Ja » I TAEKR N 2g/ml fJHoechst 33258(Invitrogen,
B 5 :H3569) =R T & 155 %f , i Ja B v FIEE

[0126] 45 A& 1D~ , SIRTUING+/+ESCH , SIRTUING & [ # ik 3 2 A T4 Mo kZ Wy 5 1
SIRTUIN6—/-ESCANZRIASIRTUING o LA |45 53 B, STRTUIN6—/~ESCH STRTUING 25— 4M .+
Bk B o

[0127] 4. Western blot%&ESIRTUINGE 4

[0128]  DASIRTUING+/+ESC(HF A ARG 40 fEHO4H i &2 ) FISTRTUING—/-ESCHE Atk
Y B, A FIRTPAZS B 0T SR AT 240, IR ELS B2 1 S5 ABCAE IR JE I 2 ik E B K
i o AR B I 25 T RE S R N & B M 4 1 SDS—-PAGE & 1 B2 Py, LOOCBR b 7K 18 i 3—
5oy, AR A B 1 A AV B G 108 AR S B B ARERISDS-PAGERSINFEFL N -
Bio—Rad i br ik HL vk & B AT HL VK, T B B8R A D288 Y 40 58 Ja 45 th L Ik o {8 FHBio-
Rad iy An e % J 2% B AT B i S J e BB i, S RO 2 1 R0 81 P e v 46 4 9 e IR 4%
W R R R 18R 3, KRB 600 8, % BEE M L I # B — 3t (anti-
SIRTUING, #e ¥ , HLSIRTUING 2 A N (I 344 e Piabecam A 7 (ab200) ) , 4°C S PE 5N Y & 1T
Lo BRI PR BIRBEE5- 107 B o FE PRI 3R o #2 HEE 4 Lb 4 FH — BT (HRPARIE [ £ 3 R i,
Santa cruzAa], BT Nsc—2004) , B PSR (0. 01M TBST) Feiks-107-8, FePeidk3ik - i
JE AT A7) (M EMillipore , 585 H407207-1KITCN) i 4, SEBG PAB-actin AN &, — L
HNRIESB-actinii& (W H Santa cruzA ), 525 Nsc-8432) , —Hi AHRPHRICHIETL R I
& ,Santa cruz/aal (525 Nsc—2005) .

[0129]  Western blotGMISTRTUINGEE (145 B Wi 1EFT 7~ , FISTRTUING 7t 44 T v A6 M 381
SIRTUIN6—/~ESCHI SIRTUING6 2 A {31 5 1 HSIRTUING FU 44 A 46 1 2 STRTUING+/+ESCH
STRTUIN6 2 [ HIRIA (5F = ZI39KD) .

[0130] % LAk, AR BH B % 37 T STRTUING SR N 2K Z 88T 41, R STRTUIN6Hk 2%
hESC(SIRTUIN6-/-ESC) , i SIRTUING 3 [K] 55 — 4} & FHh 2k , H STRTUING 3 [K 55 — 4M 0.+
S AN B - 40 i T L R (9 3298 o STRTUING B A hESC A hESCRE R 4 [ 554174236
417436367 FIr 7 SIRTUING & PR (1) 55 — 40 i 7 5 i yneo 2k [A], HARFFhESCHE LRI ZH 11 HoAth 77
FIAAR 45 B A o

[0131]  SZjEfi2 . SIRTUING-/-MSCHI$RAF 7 H e 70 o 5

[0132] A% BRI St 4511 H 3RAF B STRTUING B/ K hESC(STRTUING—/-ESC) , i — b Ak b 2
7] 4340 A ) 78 i 41 Bl (STRTUTN6—/-MSC) , 3 & I STRTUING—/-MSCFR I, H $it 8 1) 41 ff 2 =2

10
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SR o BARTTIE T

[0133]  — SIRTUIN6-/-ESCZ&AEH} 5 Al 7344 7™ - STRTUIN6 —/-MSC

[0134] | WSt 5] 1 3843 SIRTUIN6—/~ESC(SIRTUIN6—/-ESCHLFE S6-61) HE4T TR 44
(EB) 734k, HAR D BRANT - #E 57 300-500/ 4 il . K /N — I STRTUING-/-ESCHifE , H =
HPBSTEBE— , FHTryple Express(Invitrogena ), 5 812604021)37°CiH{L20-
30min. REESCHLFE i ER A4 f , FHIA) 78 51T A f i 7 AL E 805, INBICRG  85 57 4k (Corning
AN, B53471) 1, 37°C , 5% C0o 2k MH 8537 1-3 K Ja B i AUIR A .

[0135] 2 Mg DR IRAS I AR S Ph T B (matrigel) (Invitrogen/ @) )AL 4 6 L
BRH BT H IR, R B 3R 10- 14 R B A 4RRANM I a1 - 200424 , R i R 4l g A
433 A [ CD73.CDIOFICD 10535 Ay BH M ¥ 41 g 7 , R A STRTUING SR AR [ 1) 78 o T 41 g,
1 HAD/ESIRTUING—/-MSC.

[0136] 5 ik BB Hh ) STRTUING—/~ESC#; #2 JYSTRTUING+/+ESC, Hofth 35 BAAS , 5F [H] 15
AR 28] 78 B 40 f iR /ESTRTUING+/+MSCo

[0137] I 4HMo AR % 58 45 R &I 2 78 : SIRTUING+/+MSC A STRTUIN6—/-MSCH) 2 190 %
A _E BH P 2 i b 451

[0138]  — . SIRTUIN6-/-MSCI¥) £ R % &

[0139] 1.y LT8R UE E [A] 53 AL Fr AMSCH I STRTUING [ R AA 1 1t

[0140] DA 1345 (K) SIRTUING+/-+MSCHISTRTUING—/-MSCHE Atk 40 M , 57 F #h s o
F ARG SIRTUING+/+MSCHISTRTUING—/-MSCHI STRTUING &5 [ (11 36 125 155 1t 3R AT K W o ELAZ 7 1
A Rk .

[0141] 45 A& 2BHT 7~ , SIRTUING+/+MSCH , STRTUING & [ ik B s T4 e iz vy , 1
SIRTUING—/-MSCANFRIASIRTUINGE [

[0142] 2 Western blotkaIISIRTUING—/-MSCH ¥ SIRTUING & [ [ 28 1A 15 1

[0143]  DASIRTUING+/+MSCHISIRTUING—/-MSCAE A LR 40 B , A FH AT 3 77 32 34T 46 I o
Western blothaISIRTUINGES [ )4 IA1H 1 o

[0144] G I 45 B Wi 2CHT 7~ , STRTUING—/-MSCHH i I STRTUING £ [ $70 44 2 22 461 ) 381
SIRTUINGEE [ 25 [ 10 3 5 11 STRTUING+/+MSCEH it FISTRTUING 25 [ Fi A4 m] 46 | 21| STRTUING
HEARRE (5 FEL35KD) .

[0145] 3 A=K AW E

[0146]1 i FHAH MG i3 4% A S A SIRTUING —/-MSCFISIRTUING+/+MSCHY 4= K R
[0147]  Ziit45 LB 2D~ B (Kpl o p2.p3.p4p5p6p7-p8-p9.plO4F LT ALAL
B a5 R : HSIRTUING+/+MSCAN MU AHLL , 783 SRR 26K f5 , SIRTUING—/-MSCZR I H
HF S P AR R

[0148] 4.SA-beta—-Gal¥:fh

[0149]  4HMfu 3z EB—F AW H B Qe — P T R E W SA-beta-Gal (senescence-
associated beta—galactosidase )& T i i X 22 22 i Bl 20 23 0347 S (046 I )
o

[0150] 43 B BASIRTUING—/-MSCHISIRTUING+/+MSC AR 40 ia (43 53¢ B HAC (B 14%)
WA (B ) SEEGAH ) , MR 25 6 FLAR P 335 577 1 AR a0 e 1) 400 i 5 29, FHPBS TR LIk, BRI

11
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et [H BN (4% 2 B ) , RIE [ 52 155950 75 22 [8 52 W, FIPBSEE LI, B LI ITm1 42
0 TAEWR « AX-Gal MM , 70 52 32 S MR B2 UM P B (AL T & AR iR R (1 7= o 75 3%
TH IR 2 T O T AT DAL I B 40 e B4 R S AR O, FF a3 — 20 X R AL 0 i [ SA-
beta-GalJett fHMEA0 MLt AT 2 &4 119 0.

[0151] & R A 2B iR , EPAF STRTUING—/-MSCHISTRTUING+/+MSCH B 14 40 ffa B — %, LP
I STRTUING+/-MSCH [FH 14 4 o 250 HH Ik 55 4 1 » STRTUTING -/ -MSCIH 4 24 i 25 L B0 R 22 4
F, SIRTUIN6—/-MSCH B &5 [¥ 5 {4, 1 SIRTUING+/+MSCAH S A FR At — S EE
A3 M4 S 7R, SIRTUING—/-MSCIKI SA—be ta—Ga 1 bt FH P 4 ffa bt Z2 4% 2 3% & T-SIRTUING+/+
MSCZH(P<0.01) o A WL, SIRTUING—/-MSCFEHN, ! 7™ 5 £ % (IR

[0152] 5, STRTUING—/-MSCHH /I b A4 A 3458 A1 85 e 70 I w2

[0153] A T BGUESTRTUING—/-MSCHISIRTUING+/+MSCHI A N A= A7-8E 77, B 56 L /iAo
EWMiLuciferaself 5k T84 B YL SIRTUING+/+MSC5 SIRTUING—/-MSC , 4L 3K & , 14 P F4tl
W5 ST AL R B A RS S B S 3 e S NN RS A R RTIL, T-10 R S i A /N g
TR RS 2248 (Xenogen TVIS spectrum,PEA &) /NE A2 A I E BILE luciferasel®
P, gt A A7 R B RO R/N, R BMSCI 473 M Ak N 5458 77 MSCHH i fig
BT UURBHE LA B4 e ) BAR D IR R -

[0154] 1) BRA: KR A& R 4T L 40 i 25 1 60 ~80 % FISTRTUING—/-MSCHISTRTUING+/+
MSC, %t LuciferaseRIE T ;

[0155]  2) /YL fa72/Mif, TrypLExpressyH L A E 41 ;

[0156]  3)ZmMa ik, £F1 X 106 4HHa A 100n] PBSH & ;

[0157]  4)HX 100w 1 21 i A28 5 /N BRI B BT UL 5

[0158]  5)%&FH ME/NEUIRAS

[0159] 6)7-10-K )5, B /MR, IEIEIES LuciferaseJ &€ (D-Luciferin Firefly,
potassium salt,GOLDBIOA &) , BREF J& LA/INSIATE AR S RS 3E4T 93 4T 5

[0160] &5 R AIEI2FFrR , SIRTUING—/-MSC( 43 B ) 7E A2 B BIWLH ¥ Luci ferasedif AN B
A TR (e ) 7 RS BT UL VS PR 10 % , 5 SIRTUING+/+MSCAHEL , SIRTUING—/-MSCEEAE
IBAT MRS B A AT A g E b

[0161]  SEZJifi 513 . SIRTUING—/-MSCAE FME 5 3 T 7 AL (1) AU I8 SR A A4S 2 A P 2501300 48
xR

[0162]  — 5571 T il % SIRTUIN6—/-MSC

[0163]  ARSEHE B /ER; FR AT IR YR T STRTUING —/~ESCr= A [F) STRTUING~/-MSCik FEH , ¥ I
R A TP -12 (BRI B A & — Fh 1 2KD K/ NI EALIE TR , B8 W R —
BRI, 25 TSP e R i N S IE JRAR ), PE S 7= A o i
(A IR AR S AT T S Al e R 2 BRI an T

[0164] 1.4+4

[0165]  7F &) 76 i T-4H s 52 b 4 7 85 32 SIRTUING—/-MSCHISTRTUING+/+MSC , 1% 8 2 75
AN AR S 3 Bt T DY A

[0166]  55—4H : STIRTUING—/-MSCHH M 7£ 54 B 203 2 13 #6177 PX—1 20 18] 78 o1+ 4 i 8%
FrHEIEFRIR , PX-1 24E 8] 78 5 20 M 15 517 = v (93K B2 90

12
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[0167] %8 —4H : SIRTUING—/-MSCHH M 7£ 5 B 203 g 13 61 7RI PX—1 20 8] 78 o1 4 i 8%
FRIELIEFRIN , PX-1 24 [7) 78 5T 140 fu 5 72 2 H B3 B 9 50uM.

[0168] 58 =2H : SIRTUING+/+MSCHH I 7E 554 B 203 2 13 1] 7RI PX -1 20 [|) 78 fog 2 i 8%
FRIELIGFRIN , PX—1 27E [7) 78 5T 141 o 57 22k H B3R 2 9 0uM.

[0169]  ZEPYZH : SIRTUING+/+MSCHH M AE 5547 i 2203 g 13 #1171 PX -1 20 [|) 78 Jox 4 i 5%
FRIEFT IR, PX-1 27E [0 78 5T T 40 M 15 7 52 v (93 B2 SB01M.

[0170] 2 4 3 T2 7K P46 I

(01711 #5537 LA DR P A48 78 T4 3K 5 , FAnnexin V/PTIE TR I 77 & (4
A% Fr BT 2 |, 55 A002 ) 43 SRS W A0 B 1 A 5 2EL A B O T OKCE S KoM PX- 12130
SIRTUING+/+MSCAM i J& T2 bk 25 SOA 1 BARSE IS D IRaR -

[0172]  1)Wk E 8353 ,PBSIE Y —IK ,Tryple Express(InvitrogenA#, R 5N
12604021) ¥HAL5-107 % 5 , VKT Bl 5541 ffd o

[0173]  2)ic£E1 X 10°M 4, TRV HIPBSTE B —IK

[0174]  3) MK AR E Ul B4, FC Al Annexin VEWR, BEAAES TP I LOORT Annexin VHY
WE Bt 15505

[0175]  4)FHINAB00m] PTYL , %8 Yeta b5 4.,

[0176]1  5) 4 AR =R AN M SRS JIF TTCAIPT 26 e e £

[0177] 25 B BARIEI3BET 7~ , 7EPX L 2[R3R 9 OuMiy b FR 2% 11 K , SIRTUING—/-MSC4H iy
R T4 A B 28 5 STRTUING+/+MSCAH i T2 B 2 22 57 (B8 — LR 38 = 2 4 2 [ LL %) 5 ifi /e
PX—1 20 34 5 A 50uMAf) A FE 45 14 R , STRTUING—/-MSCEH i 7 T~ b 28 A STRTUING+/+MSC4H g
[¥12-36% , YL 7EPX -1 24113 STRTUING—/~MSCAH i [ 7 T2 7K ¥ i 2 /&1 T-STRTUING +/+MSCZH|
Jdo

[0178] 3 7&K P Al

(01791 #%53% LR AL 18] 78 T 40 Me 3K Ji » FHH2DCFDAZH A J& A G il ) & (M E Life
technology /s m) , 55 C6827 ) 43yl A I A5 B8 1 (%) 55— 25 A5 DY 28 4 i (9 i PRSP, BAR
FHH2DCFDAGL V5% 7 149 1) 70 Jo T4 M 25 1 0 B (Black) o HARSEIG D IR AT

[0180] 1)Mk F853: 5L, PBSTE UL — K, Tryple Express(InvitrogenA#l, 5 H
12604021) JH4L5-1043%f )5 , WRFT i 40

[0181]  2)UirfE1 X 0% i, FI TRV HIPBSTE B —1K

[0182]  3) 4 HE i ) & vt B 4 , B IH2DCFDAGY R , BEAFE i H 50011 H2DCFDARLH , 37
FE YL £5,10-3043

[0183]  4) HFAIIPBSIE ¥ — 5 , 50001 PBSHE E4HfU.

[0184]  5) i Ay CAH ML R TR T TCHE S S £

[0185] &5 SRt 3CHT 7 : ZEPX— 1 21 e A 50MITI AL 3B 44 11F T , STIRTUING—/-MSCEH i 1A 1]
M4 (ROS) K F 5 2% & T STRTUING+/+MSCAH i , iE W) B Tk 2 T STRTUING , {31 45
STIRTUING—/-MSCZH i P4 1) S AL Ji V- T8 BB

[0186]  4.8—% [ HF ER 7K T4

[0187]  #53% HIR4H A 7R T 43R 5, HI8—A S Ik (W H Abcan Ay 7], & 5
ab64548 , /|N R U R T R S A4 ) 43 A U A BR 1 o (% 55 2E RN £ DY 4H A e o ) 84 S R K

13



CON 105441481 A w BB B 12/12

T B SR T R A 5 100 76 T4 5 A B (Black) L4 50T 38
e

[0188] 1)Wg Jehr5=FL,PBSIHE¥— K, Tryple Express(InvitrogenA#d,H®5 A
12604021) WHL5-104 5 , T Rl B 411HL

(01891 2)uic 1 X 1054 , FI TV (I PBST HE— 1K o

[0190]  3) B84 ¥ IR I IR T B VL (BU A4 1 - 100 HIPBSHRAE) , R BE i oA 100w 1
8—SE S R LRI B VB, IR 5 307 Bt

(01911 4) FIFA IIPBSIT Bt — U » B ] — 40 W (AL exad8SERIT NI i /MR 1gG 441«
200 FHPBSHRRE ) , SR AVRE R FH NN 1000 ] U 730, I 771593

[0192]  5) FITRA HIPBST BE— Wk , i 50001 PBSEE AL 4M1HL .

(01931 6)ff A xR AN MACA TUF T TCHE e e £

(01941 &5 FH0PISDFT 7% , AEPX—1 200 7 A50uMA AL BT 46 15 T, STRTUING—/-MSCANHL P4 1
SAALDNAB 7 b 35 59 78— 28 S TF IR 12 25 i T STRTUING+/+MSCAM ML , A 55— 75 T ik ]
SIRTUING&R 2 S 3 STRTUING—/-MSCHH il P 48 4K 38 Jit 2R 4

14
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sl

10> T ERREE B A SR
<1205 —Fh SIRTUING FEERIBR S AZE T 70 i | 40 He Ry il 2 vz
<160> 5
<210 1
211> 115566bp
212> DNA
213> AT
220>
223>
400> 1
caccatgeee ggetgeetgg ctaattttty catttttagt agagaggggg tttcaccatg 60
ttggecagge tggtotegaa ctectgacet caggtgatet .gecogeatet goctetoaaa 120
gtgetgggat tacagaegty agecaceaty cegagecagn trtttttttt ttittcgaga 180
cggapteteg ctetgttece caggetggag toeaatgget ceatetogge tecactacaag 240
ctecaectee caggtteate ccteagecte cegagtaget gggactacag gcgecegeca 300
cracgecoge otgatttttt gtatttttag tagagargee gttteaccgt gttaatgagg 360
atggectoga teteetgace tegtgaccea gecacetegg cotlicenmaag tgetgggatt 490

[0001]acagatgtga geeaceacge coagcetata catgeatttt tgactgtgea ggaggeteps 4&0
ctgtaattgt tcaagggtea -actateateg aggaatigag tecacgtggy aagaaaaatt 540
ttaggatcae tecacagtea. atgaagetca cccaatgcca cattttgtag geagtiaatg 600
gacegttitt cacetettte tetecegety tetgtética ceeattetet ttteaateaa 660
tegcdctecee teecacetoe aggecaatca tetteatagt ascgeagece tgeggggaage 720
cttgtgtete acttectage tgtgtgacct tgageaggty tettaaccte tetgggette 780
ceteceteat ctataaaatg aagataataa aagetcctge cteataacac ggtggtgagg 840
attaaatgag ctgacacety caaageacat cttatatttt ttatagtget caaasaatcaa 900
capagatgaa aataaatang ccgegeacag taetgeacat ctetagtece agetacttgy 960
ctgaagegge aggatctett gageoccagga gtttgagace agectggaca acatagtgag 1020
accecatete tlasanagaa agactlagey ccgggratgy tgecteatse ctataategge 1080
agcectttes Aaggecangy teeotogate dcttgangtc aggagttted gaccageety 1140
gecaacatgg tgaaacccal ctctactana aatacaasaa aasattgelgg gogtggtagt 1200
gegteectst agteccacel acttggragy ctgcggeata aghadagaat agettgaate 1260
cagghragtes agettocagt gagecaagat cacaacacty cactcedges tgascidcag 1320
agtgagactc cticaaaaaa amaaaanaaa aaaagagaag aaagaaaaat taaaaaaaat 1380
aaagtgaatc caatgatatt aaattdaaat gttttasata adatdaadat gaataatgaa 1440
atgaatgget acatgataat taataaatag tttasaaaca aaataasaaty ggeggagtge 1500
agtggeteac geetgtaatt ccageacttt gggaggetga ggegsgeana teacotgagg 1560
teggaagete gagaccagee tgaccaacat agigaaacee tegtetotact aaaaatacaa 1620
aatatttage cagccatagt gecaggegee tgtagtecca getatttgga aggctgagee 1680
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[0002]

aggagaatts

ttecageete
aaatgagece
aggacaccag
ggctgggege
gettgaggee
daataaaaat
aggeaggagg
tgeacteceas
atggacecaag
ggatgacetg

actaaaaata

aggctgagge
ageoacggea
tadaataada
tggetticaa
tgeetottat
ggteegtgce
aggetetget
gatggggatg
caggeecagge
ccettteate
gaagaatgss
ggatgecaaga
ttggaatgca
cttttttgag
ctcactgcaa
ctegeattac
cgttteacea
tggeetecca
tttctaatet
aaaectgeage
tttgegacac
tcageggteg

ctgtgeetgg

aagatcagea

agageggaga

tgattggtess
ggcetggget
agagaggaaa

cttgaactca
ageaacagag
agacaactga
ggacagagga
agltggectceac
aggagtttaa
tagcccagtyg
atcgtttgag
cotgggtgae
cgtogtgget
aggtcaggag
caaaattage
aagaaaatta
ctecageety
aatgaddtoe
agatcctgag
geetgtgeat
eegatectea
ceggtgeeac
ttgtatceeea
acaaagaggt
ctececatet
gacaatggag
gaagacaget
attcctgecaa

atggagtctc

cetocaccte
aggtgccege
tgttggecag
aaatectggg
ttgetttaat
caccteceet
aaaatacaca
getecacgag
aacagegeet
tectcggrada
ttggacggeg
caatgeggeg
ggaaagettg
ggagaagagg

ggaggeagag
tgagactctg
aggaageoas
aggatttgaa
gectgtaate
gaccageety
tggtggteca
cecaggagtit
agaaagagac
catgcetgta
ttcaagaceg
tgggcatant
ctitgaacceg
ggrgacaaga
aggrttgtte
ctececactea
caageagace
cgtgeetgee
ctectecagg
tgatacgaaa
getcaggaag
gtgeecotgaa
gaagaageat
ggatctacet
actetetece
actctgttage
ccaggttcaa
caccgtgece
gotogtettg
attacaggty
accacetect
gecctgaatg
ftgtcactta
ggcaaggatt
getatataaa
agtggetect
aggtgetact
agaaggaatt
tacggggage
tggatacteg

sttgeagtas
tceteaaaaat
agagggggea
cteagagecs
cecateactet
ggcaacacag
cgeetatagt
ggaggetgta

tetgtoteaa

ateccageat

gootgeccaa

ggtgegtace
ggaggtegag
gggaaactee
cacagiccte
ctegeactet
tgutecdgee
Treacttete
cagaeteect
actaaagget
getgattace
ttggcegeca
gtetttctag
cagggeettt

cracteocet

ceaggetgea
geaattctco
agctaatttt

aactcotgac

tgagecaceca
ctgggaagee
ctteaattee
tttatettgt
tttgeetgee
tatgtgetaa
tgganadgea
ggooccaant
ccatggagag
agtggggagy
aatgaaageg

16

geagagateg
aaatgaaatc
tgacatcece
¢etgatteta

gggtgggagt

ctacaccecs

gteggttgag
aaaaaadaaa
tttgggagsc
catggtyaag
tetaatecca
gtigcagtga
atetcaaaas
toetttttese
ctectectge
tecgaatett
taaatcctee
gatticteea
ceaagteaag
tgtcoectgga
cagggacttg

gagtteatag

geactggetyg
teccttttte

gtgcaatgge

tgectcagee
tgtattttia
ctoacgtgat
CgoeCageae
ttecetggee
cttttectae
ttegtagttea
ctattcecty

gtacacacac

aggggttact

tgtgaggaat
cggactaggg
tecatgacget
tgegatcttea

tgccactgea
dgaatcaaate
agagteacce
tececaggett
taggaggatc
tctgtacana
tgggaggety
atagecaceac
aagagaaaaas
caaggcegget
teetgectet
getacteage
goegagatca

taaaataaaa

ttttcanana
caagagaate
tacceacaca
ctattettee
ggecacacca
cttgececace
ggtgageccet
agggggetga
ccaaagacac
ttcecagecace
tttttttttt
acaateteag
teccaagtag
gtagagacaa
ctegcetgect
teceettece
acectettta
tttgtetgate
tetecegtae
getgattece
accaaageaa
gtggeegges
taggagggte
¢ctgggtaaa
aggggecage
ECCadgeeee

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
3540
3600
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aggagacaga
ctgtetictt
cacaggeeac
cggeagggte
tggccectag
gtttactrge
ttgaccaact
ggectteata
ggtctectaa
tgadctecta
ctettgttee
tetetgecte
tttteaacag

ggeatgttty

tggaggtote
acglgeactt
ggraggeeta
gadaggeatt

atggecteta

taccacctat
ctggecacca
ttaateagat
teatceatee
ceaceecatee
acacecatee
céatceacce
¢cagecacce
cectecatee

ctacccatte

caccedtocd
gaticgeect
tattctetag
gegettttee

tacacaagtyg

gegttetttg

ceegeeecge

ctegtegcaga

caatageage

ggcgggetea

geattetgea

aggcetgaagt
aaategegee
ctgaggages
cgttgecteg
ageaagacac
ectetetstt
catggteagt
aatgecatcte
cttttacetg
cteatectte
caagcagaga
tgeeteacces
teaggggete
ctacatagte
gggeaatgge
ctagtecacet
tettgageey
tetgtgates
cetgtecace
geactcacet
eeecacaaace
ticacceaca
gctcatecac
atcecatetge
acecatccac

acccaaccac:

accagtecat
atttgcccaa
acecatetac
tteatctace
tgttacaaga
aaagtatagg
caaggeagte
geetetgged
gtggeecett
agctegcgte
tggacageas
tttgetectt
gggeeggect
cgettecaaaa

tgeagggety
ctgagagtet
caaggelags
ceetectcan
agacctgete
ttactteect
tttcagcatyg
actggtattt
tgcagttatt
aaageccagt
tetaactece
ctggcetccat
cctggggact
agagggaace
tgeatgeaty
gggeetgtte
glgtotttlt
agaatctgta
tatctacteg
ggacatecat
gaceeaceea
cateeateca
geateeatee
ceaageatee
ccacgeacee
caatccatce
cecatggatee
tedoccacce
caaaccacoa
cotecactey
caggtttaag
aacttegger
tggageatge
tegcacacat
cgegecacet
ptgcaggace
cgetgageaa
cgettteteg
cagggecgay
gegeacgtet

tategggeat
teatagttgg

getaaggtea

aaggaceget
tatcetectag
catetataca

ctagggecte
tgecctgtat
gggacaccag
tectecttce

ctgctgtatyg

gtgacagaas

gteectacae .

cetgeggtec

tetgectaga

tecagaatee
caaattgget
gggctggaag
gaagccageg
teceatgtegac
tgtgtgacgt
tacgttecge
tgaggggtet
tttgectett
tgaattotee

ceteccacet

attcatgtte

geeacceana
acttatecat

atceatccac

atecacteat
atecacccac

tteceatecat

attcatccat

atceacctat

dageggecgee
gagaccaata
cctgraggte
getttageag
tecacateca
tetactecte
tgacaaates
tggaagegss
getecagagee
gcgggegece
goegogotgt

17

aaacagatca
atggtttett
cttgetctta
tecegeetae
ggtctggget
ctgacggete
agraattcae
tgagtatags
atgggeagse
gactegtoasy
accaaggagt
gagecaccet
adgcactgta
tecatggttet
cagctaccaa
ceetteatee
cecatetgeee
ceatecaectt
gceacecacea
ceatccatea
ceacecatee

tegoooacea

agletgateg

gaaactggeo
aattctaceg
ceecgetang
ccggtaggeg
cectagteag

aagtageacg

taggeottits
tggpaageag
gaaggtcote
tetectette

ttectectete
toetgetage
tgaccagtce
teetttggea
tgatecttte

. caaacatgag

agececttttet
ttttettete
tcagetttge
cetggetegg
gattetegtee
tcagcacaga
ccatagtpge
gegtgtgeac

acggaggtea

cectatgteat
aggggrtgge
tecacgeatt
tagccaceca
teatcaccet
cteceaceat
ateccacccead
acccaatcac
atecatecot
gtgcatccat
acttatccat
atcecatacat
teeatecace
atatctgeag
atgaagttec
ggtaggegag
cacttggege
cecaacegget
gadgticece
tetcactagt
gggeagegse
tgggtecgag
cggaggeecg
ctecatctecg

4140
4200
4260
4320
4380
4440
4500
4560
1620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
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ggcotttcga

aatacgacaa
caggttetee
teggetgete
tcaagaccga
ggetggecac
aogdactgget
ctgecgagaa
ctacetgece
aagecggtet
aaectgttege
gegatgeety
gtggeegget
ctgaagaget
pogattegea
aataaaaaga
ticetattet

ataggeactyg

ggttgtagga

caggcaagac
tgttttgace
gageggaagg
deggetgecg
gggaagtega
gggaatgaga
atgtgtecct
aatatggtga
atctgtagte
gaggcagtea

tetaaaaaca

ggccagaaca

teatatttege
ggeegaggty
geeattgtac
aaaaaaaaaa
gotoceocatt
cetgeeceag
caagacactt
accecttety
geccttecae

cetgeagecet
ggtgaggaac
ggocgettgg
tgatgeegec
cetgteeggt
gacgggestt
getattggge
agtatccate
attcgaccae
tgtcgatcag
caggetcaag
cttgeogaat
ggetetages
tggegecgaa
gegeategee
cagaataaaa
ctagaaagta
aagggegaat
agaggagegy
agggacaget
ceteegtetg
tgtggpaact
gcateageac
gpeaaggeet
acacatceat
tggetgggcea
atcootgtet
cecagetacte
geegagattyg
aaacaaaaag
cggteacelg
aagegtagee
ggagaatege
tecagectpg
aagecaagge
geeaggeagt
ecetgaatea
geattticte
tetgatette
gtgceccagyg

gttgacaatt
taaaccatgyg
glggagagge
gtattécgge
geoctgaatg
cettgegeag
gaagtgeegg
atggetgatg
caagecgaaac
gatgatctes
gegegeatge
atcatggtag
gaccgetatoe
tegggetgace
ttotategee
cgeacggete
taggaactle
tecageacac
catgaggaca
cagtetgtag
ctetetoece
geegaggetg
tgeetetgge
accaggetsc
c¢tgetttect
tggtggatea
ctactaaaaa
gggaggetga
cagcactgea
atgtgteeet
atcacacctg
agglgtggty
ttgaaccerg
gecaacagage
gtgaattticet
gtagagtict
cetotecade
ctaaacteat
ectcteacee

gececeaccet

gatcatogge
gatoggocat
tattegecta
tgteagegea

aactgcagga

ctgtegctega
ggoaggatet

gaatgeggey

atecgeatega

acgaagagea

COgACERCEa

aggacatage
getteotegt
ttetteacga
ttegetegtt
gtggagacag
tggeggeegt
agetgeottt
ctegtacety
ceacagatet
gtetggcapt
atecgogact

cagaggatte

cetggatgte

caaggtcaag
tacaaadatt
ggcaggagaa
eteeagectyg
tetecacadec
getgeaageg
geaggeacet
2ag8cagags
cagactocat
cetecttcte
gaatacctty
tteageeeet
gogetettce
ttcaagaadc

ccacggeget

18

atagtatate
tgaacaagat
tgactggaca
BEEBCRLCEY
cgaggeagesg

egtteteaet
ecotgteatet

getgeatacg
gegageacgt
tcagggacte
ggatctegte
¢tittetgga
gttegetace
getttacget
gttettotga
tgtteggate
agaagactet
tactagtgga
tecaatecat
gecttgecac
tegaceccee
cttecagtgt
teaggtotet
cetgegagee
tectggatac

aatitccagac

agccagttgt
ttgottgaac
ggugacagag

ageattecac

ttgoteggpaa
gtaatcgeag
ttgcagteag
ctédaandaa
ctettceata
tgotggaage
cetgetects
gageaeccag
tgettageet
feeceaggce

pgeatagtat

ggattgeacg

caacagacas
gttettttte
cggetategt
gaagegggaa
caccttgete
ctigatecegg
actcggatgg
gegeecageeg
gtgacecatg
tteategact
cgtgatatte
ategeegcete
ggggategac
agtactgaag
toggtitety
teecatggaa
ttteeteeet
tigggggaac
ggaggagetyg
ggtgttceac
gattgtdgeag
acacacatet
tecctitaag
cageetggee
ggtggracac
ctgggaggts
tgaggetcoeg
teaccteatt
atgtagtett
ctacttgegaa
cecaggatcat
aaaaaaaaas
acctgetste
tgaagecett
ctgeageece
gectitettt
cetccaggaa
caggtaccte

6540
6600
6660
6720
6780
6840
6800
6960
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ctetgateca

teaagggett
ageagtagttyg
tetgectete
tetttatete
tetattteoty
ptetetetee
ceetetecce
catggagsag
gedgaeceae
ccagancgtg

cecececacaaaa

tttteetggt

agtoccateg

gotaagggea

tgttttigay

geteageete
aggeatgege
gttggeceagg
agtgcetggey
tttattaate
tgattteeca
geaaccaatg
gtgagpaaga
catctgtaat
agaccagect
gegtggtage
gaacceggega
gacagageaa
tatgectgga
cgagaceate

gggtacagty

aagetcagga

acdaaaaatt
ggraggagaa
gaggttgteg

tetgteteaa

ceatteaatg

cctgetgaca

aaagggette

ggettgacte
ctggagggea
gttgaataga
cetetetete
tetgtetgty
tttetgatte
aactttctet
gteccatetet
cgaggtetag
atggegeteg
gaegggetee
gagettaeps
tctataagat
cteoagagets
ggagagetgt
accgagttte
ceaggticaa

gatcacaced

ctggtettiga

ttacaggtot
tgacactaaa
acagecaget
gatttttcte
ceceageactt
ggecaacatg
geatgeotgt
ggecagaggtt
gactetgtet
ateteageac
ceggecacat
getcacgeet
gategagacce
agecoggept
teacttgaac
tgagctgagd
aataaataaa
teteggttte
teaagaggtt
cegttateta

ttggggeeag
gggettggee
atasgteatt
teteteteca
tettgtteta
cetetotetyg
ctatacetet
ceeggectee
cocecaastt
tgcagetaga
atgtgcgcte
¢eecacaaac
tctagecetg
tecegeotga
cagggtctag
ghtettgtieg
gegattetee
agctaatttt
actecetgace
gagceaceac
cgtgtetgac
ggecetecee
cagttgttga
tgettataaa
tgggaggecy
ttgaaaccce
aatcccaget
geagtgagee
tgaaaagaaa
tttggeagne
gotaaaacce
gtaatecegs
atcctggeta
ggtggeggge
ceceggaggea
ttgcaccaty
taaataaaat
ttecattata
cecatatget
agglggettc

aggatetgty
ceatgtgage
tttgcetteg
attetgtete
teecccetote
tetecctgte
gtgattotee

caccttcagg

cgacaccace

gegegtggee

aggettocee

cetgtttgca
agttottgge
ggecagager

aagttgcagt

ceeaggetey
teetedgee
gtatttttag
teaggtgate
getiggeetg

actgaagtga

tgceeetett
gacgaggage

ageanacgag

:&ggcaggcgg
atetotacta

actegigagg
gagategcpe

AaargoRang

Caggptggge
cotetetact
cactttagega
acacggtgaa

geetgtagte

gagegttgteg
geactocaas
aaagetggga
dactgggaat
cteggageeg
ageettggeg

19

tecacetegte

ategteggee
tgtgaattea
tgacttgett
cetgttettg

tetetetgte
ctotgtotet

ggtececacg
tttgagageg
ctectecget
aggtaacace
ttittaggeg
cecagtgtgtg
agaatttece
ttgtttttitg
agtgcaatag
tecctagtaa
tagagacggg
tgeecegeete
ttgtgtttet
acetgtgete
tgeocaggtoet
teggeageca

atcacgaggt
agagtacaaa

ctgagteagg
cactgcacte
gagggteagg
goatcatgag

aadaacagdaa

ggecgaggeg
accctgtete
¢ccagetacte
tegagctgaga
cteggedacy
ttggatctea
ttgaatteet
gacgggeatt
gltaatgatt

tcecccaaga
teattgeage
tetotetete
tgtetitaae
caacteacce
tectgatttt
ttitctgtte
gagtetggacn
tecoctegtcag
etggceccge
gagagteece
gagatetctg
tegagatges
ttgttgtiot
ceteatetee
ctgggattac
gtttetecat
agecteccaa
aatatecate
tggageagge
cacccetgge
ggegtgagseg
tgetggetea
caagagtteg
aattagctge
agaatcgett
cagettggst
tegteggtgact
stcaggagatl
agattagget
ggtggatcac
tactaaaaat
ttgtgecatt
agagcaaaac
tgeticaggg
gtgctictga
ttgtgagteg
ccttggegete

8940
9000
9060
9120
9180
9240
9300
9360
9120
9480
9540
9600
9660
9720
9780)
9840
9900
9960

10020

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680

10740

10800
10860
10920
10980
11040
11100
11160

11220

11280
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agagaggtty

gadgagecag
geaAgEARARYE
teaagectet

tgtggaagaa

210> 2
211>
212>
213>
L2205
223>
400> 2

caggtggeac

DNA

atteaaatat

aaaggaagag

tttgecttee
agttgeggtae
gttttegeee
cootattate
agaatgactt
taagagaatt
tgacaacgat
taactegeet
acacecacgat
ttactctage
cacttotgog
dgegtgggte
tagttatcta
agataggtec

tttagattsa

ataatetcat
tagaaaagat
amacaaanaa
tttttcegaa
agccgtagtt
taatectgtt
caagacgata
ageecagett

AaAgCECCaT

AL

gtecactige
anagaaggag
ggottageae
teetgetett

tgtgecaagt

9970bp

titteageea
gtatecgete
tatgagtatt
tetittteet
acgagtgget
cgaagaacgt
cegtattgae
ggttgagtac
atgeagtget
cggaggaceg
tgategttgg
geetgtagea
tteceggeaa
cteggeeott
tegeggtate
eacgacggeg
cteactgatt
tttaaaactt
gaccaaaate
caaaggatct
accacegeta
ggtaactgge
aggeeaceac
accagtgget
gttaccggat
ggagegaacg
getteccgaa

cecdgagatge
ttgatcaatg
cagetecana
cecacdggea

gtaagacgte

aatgtgogeg
atgagacaat
caacatttee
caceeagaay
tacatcgasc
tttccaatea
gcegggoaag
tecaccagtea
gooataacca
aaggagctaa
gaaceggage
atggeaacaa
caattaatag
ceggetgget
attgecageac
agtcaggeaa
aageattept
catttttaat
cettaacgty
tetigagate
¢cageggteg
ttcagcagag
ttcaagaact
getgecagte
aaggegeage
acctacaccg

ggeaganagg

egttgegean
actggatgea

goagecagatyg

ttgtgggaga

geetgeecat

cagactgged

agtgee

gaacceetat

adcectgata

gtetegecet
ceetegteas
tggatetcas
tgageacttt
ageaactcrs
cagaaaagea
tgagtgataa
gegettittt |
teaatgaage

ggtttattege
tggggccaga
ctatggatga
dactgticaga
ttanaaggat
agttttegtt
ctttttttet
tttgtttgee
cgeagatace
ctgtageace
gegataagte
ggteggeety
gactgagata

cggacaggta

20

Aatggtggag
ggagtecgey
ceaggegatec

gagetecacy

ttetttattt
aatgetteaa
tattecettt
aglaanagat
cagcggtaag
taaagttety
tegecgeata
tettacggat
cagtgeggee
goacaacaty

cataccaaac

actattaact
ggcggataaa

tgataaatot
tgegtaageee
acgaaataga
cecaagtitac
ctaggtgaag
ceactgageg
gegegtaate
gogatcaagag
aadatactgte
gectacatac
gtgtettace
aacggegegt
ccetacagegt
tecggtaage

ccaggagetd
gageetteoet
ttteoececacea

ggancatett

ttetaaatac
taatattgaa
tttgcggeat
goetgaagate
atecttgaga
ctatgtggeg
cactattete
ggeatgacag
aacttactte
ggggatcaty
gacgagegtg
geegaactac
gtitgcaggac
ggageeggty
fecegtates
cagategetg
teatatatac
atectittte
tragdececg
tgetgettge
ctaccaactc
cttctagtsat
¢tegetetse
gggttggact
tegtgeacac
gagctatgag
ggcaggegtcg

11340
11400
11460
11520
11556

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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gaacaggaga

gegcacgagg

tegggttteg cecacetotga

gecetatggaa

ttgeteacat
ttgagtgage
aggaagegega
aatgeagetg
atgtgagtta
acgeecaageg
gtagtettat

¢ttacaagga

tgecttatta
grattgeaga
tagaccagat
aataaagctt
actagagate
cagggaccetyg
agegegeacg
cggaggetag
atecgegatgg
tatagtatgg
atecagaagge
agaacttaga
gatdaaagac
cacecgeacag
ggagaagtga
craaggcaaa
teottggett

tacaggecag

ttgagegegca

gaatcetgge
¢tggaaaact
tggaacagat
aagcttaata
attattggaa

gtggtatata

tgotgtactt

ceaccteeca

gagagacaga

gaacgreage

gttetttect

tgataccget
agagegecea
geacgacagy
gectecacteat
gattgtgage
cgecaattaad
geaatactet
SAgANAAEEE
ggaaggeaac
gatattgtat
cteagocteg
goetigagle
eeteagacee
aaagcegaaag
geaagagees
aaggagagag
gaazaaatte

geaagcages

tgtagacaaa

tcattatata
ageaaggaag
caageggeeg

attatataaa.

gagaagagty
ettgggagea
acaattattg
acageatetg
totggasaga
catttgeace

tggaatcaca

cactecttaa

ttagataaat
aaattattea
tetatagtga
acceegageg
gacagateoa

gagettecag
cttgageste
adagcgeggeet
gegttatece
cgeoegeagece
atacgeaaac
tttecegact
taggeacece
ggataacaat
ceteactaan
tgtagteotty
accgtgcaty
agacgggtet
ttaagtgeet
gagrtetoty
cttecaagtag
ttttagteas
goanaccaga
aggageggeg
atgggtacas
gottaaggee
agetagaacg
tactgggaca
atacagtagce
ctttagacaa
ctgatetteca
tataaagtag
gtgcagagag
graggaagoa
tetggtatag
ttgcaactea
tacctaaagg
actgetgtge
¢gacetggat
ttgaagaate
gggeaagttt
taatgatagt
atagagttag
gaccegacag
ticgattagt

ggggaddcge
gatttttetg
ttttacggtt
ctgattetgt

gaacgacega

cgecteteeo

ggaangeegy

aggetttaga
ttcacacagg

ggraacgaad

caacatggta

cegattgety
gacatggatt
agetecgatae
gotaactagg
tgtgtgeceg
tgtggadaat
gotetetega
actggtgagt
gagegteagt

agggegaaag

attcgeagtt

getacaacea

aaccetetat

gatagaggaa

gavctggags
taaaaattga
aaaaaagage
ctatggecge
Lgeageagea
cagtetggag
atcaacaget
cttggaatge

ggagtgggac

geaagaaccag
gtggaatieg
aggaggettyg
geagggatat

gecegaagea

gaacggatet

21

ctgetatett
atgetegtea
cetggeettit
ggataaccgt
gegragegag

egegegtteg
cagtgagege

ctitatgett
gaacagetat
getggagets
acgatgnett
gadgtaagat
ggacgaacca
aatagacgegg
gaacceactyg
tetettatat
ctetageagt
cgeageacte
acgecasaas
attaageggg

aaaaaatata

aateetggee

teecttcaga
tgtgtgeate
gageaaaaca

aggagatatg

accattagga
agtgggaata
agretocaatg
gaacaattty
catcaageag
celgggoatt
tagtiggagt
agagaaatta
gaagaaaags
tttaacatas
gtaggtttaa
teaceattat
atagaagaag
cgacggttaa

tatagtectg
gggggeegga
tgetggectt
attacegect
tcagtgageg
ccgattcatt
aacgcaatta
ceggetegta
paccatgatt
caagettaat
ageaacatge
ggtacgateg
ctgaattgec
totetetegt

ettaagecte

gactetgeta

ggegeecgda
ggettgetea
ttttgactag
ggagaattag
aattaaaaca
tgttagaaac
caggatcaga
aaaggataga
aaagtaagac
agggacaatt
glagcaccca
ggagetttet
acgetgacgg
ctgagegeta
ctecaggeaa
tggegttact
aataaatcte
dcaattacac
atgaacaaga
Gaaattegget
gaatagtttt
cgttteagac
aaggteggaga
cttttaaaag

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
3540
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[0008]

anAagegess

catacaaact

ctacegrgta

getgggeact
aggegeeaac
gtcaggaagt
geacgtetea
ctttggggea
agggeteest
cctecggagy
cttceteate

ggatgacgac -

getggaagat
tcotggaaca
cttogaaatg
cagaatecgte
cagtatggge
tttgaacgty
ggattaccag
taatgaatae
gaacteetet
cgtgagatte
gattttaasgt
gatatgtgga
cettcaggat
Caaaagcact
cgcteeccte
caggeaagga
tgataaaceyg
ggataccgesg
gattatgtee
atggetacat
cegectgaag
catecttgete
cgeogetgaa
agagatcgtg
tgtgttitets
agagatecete
tgacgacgat

attggegget
aaagaattac
ggeggaggege
tggegetaca
cggeteegtt
teecceecge
ctagtetegt
geggecaata
CcCggggacesg
coeggeattc
teegggeett
ggaaccgety
attgctttta
tecgttegat
gtatgeagtg
gttgedagtig
atttegeage
caaaaaaage
ggatttcagt
gattttgtee
ggatctactg

tegeatgeca

gttgttecat
tttcegagtcg

tacaagatic

ctgattgaca

tctaaggaas
tatgggetea
ggegeggteg
aaagcgetag
ggttatgtaa
tetggagaca
tetetgatta

caacacceea

cttcecgees
gattacgteg
gacgaagtac
ataagaggeca
AaRLEagacy

acagtgceagg
Aaaaaacaaat
titteecang
caagltggeet
ctttggtgge
ceegeagete
geagatggac
geagetttge
geteaggasec
tgcacgette
tegacctgea
acgecaaaaa
gagagcaact
cagatgcaca
tggcagaage
aaaactetet
cgeeegesaa
¢taccgtgnt
teccaateat
cgatgtacace
gagagtoctt
gtetgegtaa
gagatectat
tecateacesg
tettaatgta
aaagtgegct
aatacgattt
ctgagactae
gtasagtiet
gegttaates
acaatcegga
tagettacty
agtacaadgg
acatcttera
cepttettet
ceagteaagt
cgaaagetet
AgAngEECcey
ccanaaacat

ggaadgaatd

tacaaaaatt

gragtetgga

ctggetegos
cecttegege
gegtegtagea

agoacogety

tecttegett
gggcteagey
agaagegeac

ctetagagga

cataaagdad
gcataaggot
tatcgaggty
tatgadacga
tecaattettt
pRacatttat
gttegtttee
ccagaadatt
gttegtcaca
cgatagggac
aggtgteget
ttttgacaat
ttitggaatg
tagatttgaa
getggtgeca
atctaattta
ggttgecaag

atcagetatt

tecatttttt
aagagecgas
agegdccdac
ggacgaagac
ctatcaggtg
cgeaggtete
tttggagcac
A0CARCCECE
taccggaaaa
aaagatcgec

AasgaAaagEe

22

gtagacataa
caaaatttta

geatgegett

gacattccag &

caccttetae

ggacgtgaca
ageaateggasd

tetgggotea
gegegLesss
gtetgccses
teecetegaga
BECCCRECEC
atgaagagat
gacatcactt
tatgggctga
atgeegetat
aateaacety
aadafdaggget
attatcatgg
teteatetac
aagacaattg
ctgeeteata
caaateatte
tttactacae
gaagagcetat

acectattet

cacgaaattg
aggttccate
ctgattacac
gaagegadagg
ctgtgtgtea
geettgatty
gaacacttct
geteecgetg
geaggtettc
Bganagacga
aaaaagtige
ctegacgeaa
gtgtaaatag
ceggegecat

tagcdacaga

tegatggtac

aatggaagta
godggtagge
gaggetggga
ceccegaagt
ctetteteet
tggattacaa
cattetatee

acgecetgat

acgetgagta

atacaaatca
tggeegegtt
aattgeteda
tgeaaaaaat
attctaaaac
ctccegattt
cactgatcat
gaactgeetg
cggatactge
tecggatatit
ttetgaggag
cottettege
cttetegtag
tgccaggtat
ccgaggggea
ttgtggatet
gaggtectat
acaaggatgg
teategttga
aattggaatc

cegacgatga

tgacggaaaa

geggaggagt
gaaaaatcag
attacaagga

tetateeget

4080
4140
4200
4260
4320
4380
4440
4500
1560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
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ggaagatgga

tggaacaatt

cgaaatgtﬁu

aatecgtegta

tateggagtt
tatgggeatt
gaacgtgcaa
ttaccaggga
tenatacgat
cteetetega
gagatteteg
tttaagtgtt
atgtggatit
teaggattiac
angeactcts
teecctetet
geaaggatat

tagaccggac

taccgggaaa

tatgteocggt
getacattet
gctgaagtet
cttgetecaa
cgetgaactt
gatcgtggat
gtttgtggac
gatcetcata
dectetggat
tacgetatgt
ttteatttte
cgtigteasg
gggeattigee

cacggeggad

cactgacaat
tgttgeceace
ageggaccett
tegeceteag
gtacetttaa

actgggtcte

accgetggag
gttegettgg
tgeagtgaaa
geagttgege
tecgeagecta
aaadagctee
tttcagtecga
tttgtgeeag
tetactggtc
vatgecagag
gttecattee
cgagtcgtet
aagatticaaa
attgacaaat
aaggaagtecg
gogeteactg
geggteggta
acgetgggeg
tatgtaaaca
goagacatag
ctgattaagt

caccetaaca

ceegecgeeg
tacgtegeca

gaagtaccga

aaggeccaaga

tacaaaattt
ggatacgetg
teeteettat
caacgtggeg
acecacctgic
cteategeeg
teegtaggtgt
tggattetge
cetteccges
acgagtegga
gaccaatgae
tggaaggget
tetgettaga

dgcaactgea
atgecacatat
cagaagetat
actelcttea
cecgegaacga
cegtggtgtt
cagteatecs
tgtacacgtt
agtecttega
tecctaaagy
atcctatttt
atcacggttt
taatgtatag
gtgegetget
acgatttate
gggaageggt
dagactacatle
aagttgttce
ttaatcaaag
atccggaage
cttactggea
acagaggeta
tettegacge
ttgttetttt
gtcaagtaac
aaggtettac
agggeggaaa
gtgaaagatt
ctttaatgee
atasateete
tggtgtgcac
agetecttte
cctgeettae
tgtegaggaa
gegggacgte
gectgetgee
teteoccttty
ttacaaggca
aattcactce
cecagatetega

taaggctaty
cgaggtggac

gaaacgatat

attetttatg
catttataat
cgtttecaaa

aadaattatt

cgteacatet
tagggacaag
tgtegototyg

tggcaatcaa

tggaatgttt

atttgaagaa

ggtegccaage
tadattiacde
tgccaagagg
agetattotyg
attttttgaa
aggegaactg
gaccaacgec
cgaagacgaa

tcaggtgget

aggtgtegcd
ggagcacged
aaccgegaaa

cggaaaactc
gatcgeegty
gactggtatt
tttgtatcat
gltgetgtet
tetgtitget
cgggacttic
cegetgoteg

getgacgtec

cttetgetae
gectctacey
ggeegeetes
getgtagate

caacgaagac

gootgggage

23

Aagagatacg
atcacttacg
ggectenata
¢cegetgttag
gaacgtgaat

aagggettge
atcatggatt

catectacete
acaattgeac
ceteatagaa
atcatteegg

detacaeteg

gagctgttte
gtattctect
gaaattgett
ttecatetze
attacacees
gegaagatte
tgtgtgagag
ttgattgaca
cacttettea

ccogetgaat

gegtetteeeg

aagacgatga

aagttgcges
ga¢gcaagas

taaacgegtg
cttaactatg
gotattgett
clttatgage
gacgeaacce
getttecece
acaggegocte
tttccatgge
gteocticgg
cetetteege
pegectggas
ttagecactt
aagatctget
tetetggeta

ccetgattee
ctgagtactt
caaatcacag
gegegttatt
tgetcaacag
adaaaatttt
ctaaaacgga
cegetttiaa
tgatcatgaa
atactgegat
gatatttgat
tgaggagcet

tettegecaa

ctggtggege
caggtatcag
agggggatgy
tggateotgga
gtectatgat
aggatgoaty
tegtigaceg
tggaatccat
acgatgacge
CERaaaaaga
gaggagttet
aaatcagaga
tegacaatca
ttgctecttt
gecegtatgge
agttgtggce
ccactgette
tocecetattge
ggetgttege
tgetegeetg
ccetecaatee
gtcttegect
ttecgageteg
tttanaagas
ttitgettgt
actagggaac

6480
6540
6600
6660
6720
6780
6840
6900

7920
7980
8040
8100
8160
8220
8280
8340
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ceactgetta agecteaata dagetteect tgagtgctte aagtagtete tecocgtety 8880
ttgtgtgact etggtaacta. gagateocte agaccetttt agteagtoty paaaatetet 8940
ageagtagta gttcatgtea tettattatt caglatitat ascttgeaas gaaatgaata 9000
teagagagty Agaggaactt gtttattgea gottataaty gtiacaadta aageaatage 9060
atcacaaatt teacaaataa agcatttttt teactgeatt ctagttgtgg tttgtecaaa 9120
cteatcaaty tatcttatea tgtotggete tagetateee goecotaact cegeceagtt 9180
gegeecatte tecgecceat ggotgactaa ttttttttat ttatgeagag geegaggeeg 9240
ceteggecte tgagetatte cagaagtagt gaggaggett ttttggagge ctaggettitt 9300
gegtegagae gtacccaatt cgooctatayg tgagtegtat tacgegeset cactggecgt 9360
cettttacaa cgtegteact sgeaanacce tggegttdace caacttaateo geottgease 9420
acatcccect ttegeocaget ggegtaatag cgaagaggoe cgeaccgate goocttcoca 9480
acagttgege agectgaate gegaatggeg cgdcgogece tetagegeey cattaagese 9540
ggogpgtgte gtggttacge geagegtgac cgetacactt gocagegeoce tagegeccge 9600
tecttteget ttettecett ectttetege cacgttegee ggetttecee gteaagetet 9660
aastecgggeg ctecetttag ggtteegatt tagtgottta cggeaceleg accccanana 9720
acttgattag ggtgatggtt cacgtagtyge geeatugeee tgatagacgg tttttegecc 9780
titgacegtts gaglccacgt Totitantar tgmactetty Tiecaaacty gaacgacact 9840
cadcectate tegetetatt cttttodttt atdaggeatt tigeegattt cggcetatte 9900
gttanaaaat gagetgattt aacaaaaatt taacgcgaat ttfaacaaasa tattaacgtt 9960
tacaatttce 9970
210> 3
211> 1943bp
<212> DNA
213> AN LFF)
<220
228
<4002 3
coggtgecea ttecacteact acctaccctt ttttctteta potoetgactg gaggatteoaa 60
teacacccaa ageapgeget aataagacac cedacagagy aglleacagg ctgetiggea 120
gaagacaate cgtgguetty gegeagseay asacgectoe taaatttape aagctgetty 180
ctggangagy tgatggtaaa taagaaggge ctgatggeceg ggteggatat tgageacctg 240
ccttgpagga agetaggeag ggeacaggee ggeaagtggg aagtgegtgg gtgaacgagt 300
gcatgtgtet gteagggtac ctgggtaget cegeagectyg getaggacte ageacggett 360
ctttetecca catacaaggg ctcaggggee tggggecata aggeggateet cegtectgge 47
ceteteccae ctectteete cectacctee tgeageteca gtgoceegag cteceggeca 180
cagtgeccae tgeeggetee ggttacccae teccagetgg gecacgagea geteecageeg 540
ctecacteotg acacctgate ggetetgage aggegeecge cocagggsge cggggatgag 500
cecgagggags agacaggetg geageggact gectgtigrge caactggete tggegggaag 660
acaccecacga tettecectat calcactgea ctgatttecag titetggaag gagecatget 720
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ctteetettt cteagecttt geacttgete tteececcoae vaggaacatt ctitctgtac 780
tteatgteac cccaaccgge tetacotgae teatgoacte tttatttatt tatttattta 840
tttttgagac ggagttteat gettettgee caggetggag tgeaatggeg cgatetecgg 900
ctecaccgena tetecgeete ctgggticaa geaattetee tgecteagee tecegageag 960
ctgegattac aggecaccac acccagetaa ttttgtattt ttagtagaga cggggtttet 1020
ceatgltggt cagggtgate tegaactece aateteaggt gatceaccetg cettggecete 1080
ccasagtget gggattacag gtgtgageta ¢tgegeoery ettacteact ttttagatoet 1140
ttgetgeaac atcceeteet ceaggaagee cteceggatyg ceeecageet gggteaggte 1200
ceteetegtea geccectese tgcoetstae cetetgeate acccattaca ccecaaccde 1260
accateteac cattaccetgy teacatgttt gtotecacee geagecdcea gegeatagat 1320
ggtagecacet ttgetoteca gteteeceny taraaagtag gtacteaava catgattett 1380
aaatgagtee tecagegccas cagocceatt: gacetteage aggacetete ctgcagaate 1440
cagaacctee agttggatga tactcagata acttggeegg acgragtgge tecacgectgt 1500
aatcccagea ctttgegags ccgaggeget cagatcacct gaggteagga gttegggace 1560
agrotgacea Acatgedgaa acocogtete tactaaadda tachaasatt tootggotet 1620
ggtggegege geetgtaate ccagetacta gggagectpa ggeaggagaa tegettgaac 1680
ceaggageey gapptligcag teaacepaga ttecgecaet geactecage vtiggeagca 1740
gagecgagget ecegteacaga cacacacaca gacacacaca cacacacass tgagatatte 1800
aggtaactct gegtggcalt caagaccett aggetggget ceetgetgte cggetetete 1860
cttacggaat ttactaatee gtasaaggeg tigtsgesac atggatdagee tgtgteecse 1920
attttagage tgactggaga act 1943
210> 4
211> 1233bp
{212> DNA
213> NP4
2207
223>
<400> 4
gecaacacge ceaactetgt ggteaccety tegppsctea tegpgpagag apgegatgta 60
gttccaggaa gaggggacga caggegeaad gEgagatagg aataaacaca cotggagaac 120
gattaggeet gggaggttte cagagecggs ccaggacgeg getcaaatge caggetgges 180
dgttggeact ttatcclgag ggtgatggeg aagggttity ccetgecgag gggactggae 240
agaatgtgee agaaagatec ¢tecageeac teagagggga aghggaggga teggetgece 300
cctecacgea ctgtegeggact ttggegaagt cacttcectt ttgegteteo atetccaaac 360
tttetgeaaa cgaggtgaag atggecceat tecataagge tggececatge attetgacte 120
atgeatttaa tgagegetga tggtgtgege cegtecagaa gececagtet tecactgetge 480
tgttagtcac tttattatta ttattattat attittgaga tggagtttct ctgtegecea 540
ggctegnagty cagtaggegeg atetegacte dctecaacet cegecteota getteaageg 600
attetecetee cteageetee tgagtagast agatgagact acaggeacet goeaccacge 660
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tgaactcttg
cgtgageeac
actgtagete
aecectectt
aggrateact
ceatgtgget
ggtgtgatag
ggaggagaag
aagggetagy

210> &

<211» 14732bp

212>
213>
<2205
223>
<400> 5

caccatgecc

DNA

ttggecagge
gtgetgggat

cggagteteg

vtecacctee
CCACZCCCEE
atggectega
acagatgtga
ctgtaattgt
ttaggatcac
gacegttttt
tgeactecee
cttgtotete
ceteceteat
attaaatszag
caadgaatgaa
ctgaagegeg
accecatete
aacccttigg
gocaacatgg
gogtgeetet
caggaagteg

ttigtatttt
atctcaagtg

aggeacttte

ctaglaaggg
gteactaaag

atctggggga

aggaacaagg

agggeaggga

getttgacaa

kaiﬁ%?ﬂ

ggetgeetge

tggtctegaa

tacagacgtg

ctetgttgen

caggtteatg

ctgatttttt

teteetgace

geeaccacgs

teaagggtea

tecacagtga

cacctettte

teeecacetece

acttectage

ctataaaatg

ctgacaccty

adtaaatadg

aggatetett

ttaaaaaaaa

aaggecangyg

tgaaacccat

agtcccacet

agettgeagt

tagtagagge
atccacccac
ctgttagtes
taggtactaa
agactgacta
tgacatctaa
agageattaa
aggagacetyg
geggocaagy
ggcaggtags

ctaatttttyg
ctcectgacet
agecaccatg
caggetggag
coeteageote
gtattittag
tegteaceca
¢cageetata
actatcateg
atgaagetea
teteecgetg
aggecaatca
tgtgtgacct
aagataataa
caaageacat
écgggeacag
gageccagga
daacttageg
tggptggatc
ctetactaaa
acttggeagg
gagecaagat

gooogtitcae
cttggattce
ctttattcca
SoOCCADASCL
geggttgoat
geeacaagtt

agggtgtgge

tgtgrectgga
gaggtagtge
agg

catttttagt
caggtgatet
cecgageeaga
tgeaatgect
¢cgagtaget

tagagacgeg

cecacetege

catggatttt

aggaattgag

cccaatgcea
tetgteteea
tegttoatagt
tpageaggty
aageteetge
cttatatttt

tactgeacat

gtitgagace

coggreateg

acttgaagte

aatacaaaaa
¢ctgeggeata

cacaacactg

26

catgtiggee
caaagtgety
ceagcattta
aggagcaaca
ggagaccagt
acaggagety
geagagtgag
agggcetgat

agagagggge
gECCEcoetet
tttttttttt
seatetogge
gooartacag
gtttcaccgt
cettecaaag
tgactgtgea
tecacgtggy
cattttgtag

cecattetet

AALLCATCOT

tettaacete
ctecataacac
ttatagtset
ctgtagteed
ageetggaca
tggeteatge
aggagtttga

aaattgcteg

agaaaagaat

cacteceagee

agtetgetet
ggattatagg
tagageactt
cagattaaaa
tggecaaggy
agggagggag
gactgtgect
geagggagag

tttecaccatg
gectetecaaa
tttttegaga
teactgeaag
gegoeccgeea
sttaatgagg
teetgagatt
ggaggetesy
aagaaaaatt
gecagttaats
tttcaatcaa
tgggggaagg
tetggeette
ggtggtgage
cagagatocaa
agetacttgg
acatagtgag
ctatantgec
gaceagcety
gegteggtagt
agcttgaatce

tgagcaacag

720
780
840
900
960
102¢€
1080
1140
1200
1233

60
120
180
240
300
360
420

960
1020
1080
1140
1200
1260
1320
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agtgagacte
aaagtgaatc
atgaatgggt
agtggeteace
tcggaagete
aatatttage
dggagaattyg
ttecagectc
gaatgagece
aggacaceag
ggetgggese
gettgaggee

aaataaaaat

aggraggagsy

tgractecag

atggaccaag

ggatgacety
actaaaaata
aggetgagge
ageeacggea
taaaataaaa
tggottteaa
tgeetgttat
ggteegtace
aggcteteet
gatggeggatg
caggecagge
coettteate
gaagaatggg
ggalgcaaga

ttggaatgca

cttttttgag

cteactgeaa

¢ctgggattac
cgtttcacea
tggectecca
tttetaatet
aaactgcasge
tttgcegacac
tcageggtes

cttcaaaaaa

caatgatatt
acatgataat
gagaccagec
cagecatagt
¢ttgadactea
agcaacagag

aaacaactea

ggacasagea
agtgegctecac

aggagtttaa

tageecagts
atcgttteag

cetgegtaac

egtggtyget

agotedggag

caaaattage

aagaaaatta

ctecagecty

aatgaaatec

agatcctgag
gectgtgeat

cecgeteetea

ceggtoceac
ttgtatccea
acaaagaggt
ctececatet
gacaatggag

gaagacaget

attcetgeaa

atggagtete

cetocaccte

aggtgeccge

tgttggecag

aaatgctges

tigetttaat

caccteceet

aaaatacaca

getccacgag

daataaaads
aaattaaaat
taataaatag
¢eageacttt
tgaccaacat
ggraggegee
ggaggceagag
tgagactetyg
aggaageeac
aggatttean
gectgtante
gaccageety
tegtgptgca
eccaggagtt
agaaagagac
catgectgta
ttcaagaceg
tggocatggt
cttgaaccceg
ggogacaaga
aggettgtte
gteccactea
caageagace
cgtgeetgee
cteetetage
tgatacgaaa
gctcaggaag
gtgceotgad
gaagaageat
geatctaect
actetetece
actetgttae
ccaggttceaa
gacegtgece
getegtettyg
attacaggtg
accacctect
gecctgaatg
tigtecacttia
ggecaaggatt

aaaaaagaag
gttttaaata
tttaaaaaca
gggaggetga
agtgaaacecce
tgtagtceca
gtigeagtra
tetcaagaat

agaggggeca.

ctoagageca
ceatecactet
ggeaacacag
cgectatagt
ggaggctata
tetgtetecda
atceeageat
geotggecas
gotocgtgce
ggaggtggag
gogaaacter
cacaggecete
ctecgeactet
tggtecagee
ttcacttcte

pagactocet
actaaaggct

getgattgee
ttggecgeca
gtetttotag
cagggecttt
cecacteceet
ccaggetgea
geaattctce
agetaatttt
gacteetgac
tgagecacea
ctgggaagce
cttecaattce
tttatottgt
tttegcetgee

27

Aaagaaaaat
aaataaaadt
aaatanaatg

ggegggcana

tgtetetact
getatttgga
gragagateg

aaatgaaate
tgacatecce
cetgatteta
gggtgggagt
gtacaceeca
ctoctgeactt
gteggttgag
aaaaaaaaas
titegggagoe
catgegtgaag
tgtaatecea
gttgecagtga
atctcaaaas
tetttttgge
ctgetectge
teegaatett
taaatccter
gattteteca
ccaagtcaag
tgtecctgga
taggeacttg
gagttoatag
geactpgcete
teecttttte
glgcaatggce
tgecteagee
tgtattitta
cteacgtgat
cgoccdgece
ttecetggee
ettttectge
ttegtgttea
ctattecety

gaataatgas
ggeggagtegc
tcacetgagg
aaaaatacaa
aggetgagege
tgecactygca
gaatcaaate
tecoaggctt
taggaggate
totgtacaaa
tggraggcty
atagcaccac
aaaaaanana
vaaggegggt
gectacteggg
geegagatea
tagaataaaa
ttttcaaaaa
caagagnate
tacceacaca
ctattettee
ggecacacca
ctitgeecace
ggtgageect
agggggctea
geanagacac
ttecageeae
ttittitttt
acaatctcag
teccaagtag
gtagagacaa
ctgeetgeet
tecgettece
accetettta
tttgtetgte
teteecegtac
gotgattece

1380
1440
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[0014]

ctgtgectes

aagatcagga

agageggaga

tgattggteg
ggeetggget
agagaggaad
dggagacaga
ctgtettett
cacaggeeac
cggeagggte
tggcecectag
ttgaccaact
gggettcata
ggtotootaa
tgaactecta
ctettgttee
tetetgeete
ttttcaacag
ggcatgttty
tgraggtetyg
acgtgeactt
ggeaggecta
gaaagggatt
atggecteta
taccaccetat
ctggecacca
ttagtcagat
teatcoatoe
ceacceatee
dcacceatcee
ceatecacee
ceaeceecacee
ceeteecatee
ctacecatte
cacecateca
cttetaccte

cagaggagtt

gectgetaaa

tggeegggte

aacagcgect
tecctegggaa
ttggacgeeg
caatgeggeg
ggaaagettyg
ggagaagagg
aggetgaagt
aaategogee
ctgaggageg
cgttgecteg
ageaagacac
cetotetegtt
catggteagt
aatgecatete
cttttaccty
cteatectte
caagedgaga
tgecteaced
teaggggete
ctacatagtce
gggeaatgge
ctgtecacet
tettgaggeg
tetgtgatgg
cetgtecace
geactoacet
cegacadace
ttcacccaca
actecatecac
atecatetge
acccatecac
acecaaccac
agcagtecat
atttgeccaa
acececatctac
titeatctace
tgactggagg
cacaggetge
tttaggaage
ggatgttgag

getatataaa
agtgggtect
aggtgetact
agaaggaatt
tacggggage
tgggtacteg
tgragggety
ctgagagtet
caaggatess
cectectean
agacetgete
ttacttceet
tttcageatg
actggtattt
tgeagttatt
aaagcccagt
tetaacteee
c¢tggetecat
cetggggact
agagggaace
tgecatgeatg
gggeetgtte
gtgtgttttt
agaatetgta
tatctacteg
ggacatecat
caceecageca
catocateca
coatecatce
ceaageatee
ceaceeacee
caatecatee
ccatggatee
tecacecacce
Caaaccaces,
cetocacegg
attcaatcac
ttgggagaag
tgettgeteg
cacctgeett

tatgtgotasd

tggaaaagea

ggpgrraaat

ccatggagag
agtgggeagsg

aatgaanggy

tatcgggeat

teatagttaog
gotaaggted

agggaccget
tatetectac
catetataca

gtecotacac

cotgegetec

tetgectaga
tecanaatece
cgaattgeot
gggetggaag
gaageedges
tocatgtgac
tgtgtgacot
tacgttcege
tgagdagtat
tttgectett

tgaattctee

cetececacet
atteatgtte

cecaccoada

acttatccat

ateeaticgac
atcecacteat
atecacceae
ttecatoeat
attecatocat
atceacctat
tgeccattea
acccaaagea
acaatcegtyg

adgaggteat

graggaaget

28

gtacacacac
aggeottact
tgtgaggaat
cggactagag

teatgacget
tggatettea
ptaggoccte

tgoectgtat
gggacaccag
tectecttee
ctgetotete
gtgacagaaa
agageotgge
aaacagatea
atggttictt
ctigctetta
tececgeotae
ggtetggaet
etgacggete
agcaattcac
tgagtatgag

atgggeagge
gactgtgagy

acecaaggagt

aagecaccet
aagcactgta

teatggttet
cacctaccas
coottecatee
ccatetgeee
ceatecactt
geagecacea
ceatceates
ceacccatee
tegeccecea
cteactacet
gggegtaata
ggettggesg
ggtaaataag
aggeagggca

accadagcad
gtegeoggeg
taggaggegtec

cotgggtaaa

aggeggeage
geeaageeee
acacteacct
tteteetete
teetgetgge
tgaceagtee
toetttegea
tgatecottte
caaacatgag
agegtittet
ttttettoete
teagettiteac
cetggetgge
gattetgtee
teagcacaga
ceatagtggg
gegtgtacac
acggaggtea
ccetatgtat
aggggitgge
teecacgeatt
taaccacccs
tcateacect
ctcececaccat
atecacecas
acctaateagc
atecatecct
gtegcateccat
acttateceat
atccatacat
teeatecace
accetttttt
agacacecaa
agggagaaac
aagggeetga

caggeeggea

3780
3840
3900
3960
4020
4080
4140
4200

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
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agtgggaagt
ageetggeta
gceataageg
getceagtee
agetgggeca
ggeegececa
gttggeecaac
titeagttte
ceeecaccagsg
geactcttta

ctggagtgea

ttetectgce
gtattttitag
gecegeetea

cggatgeece

tgeateacece

ceaccecgeag

gagtaggtac

ttgageagea -

ggeeggacsge
tecacctgags

aadaaataca
gectgaggea
geeactgeac
¢acacacaca
tggggtecet
ggggacatgg

geeagtgtga

atagaaactyg
gteaatteta
cageeecget
ceaceggtag
ctecectagt

tggaagtage

ggetgggaag

ceegaaggte
tgttctecte
ggecatagtat

gegtgggtga

ggactcagea

gatecteegt
cecgagetee

cgageagete

288BECCEEE

tggctetgge
tggaaggage
aacattctit
tttatttatt

atggegegat

teageetece
tagagacggg

caectgeett
cteacttitt
cageetgggt

ceaccaggge

tecaacacaty

agteggcteae

tcaggagtte
aaaatttgct
gragaatege
tecageeteg

cacaagatgag

getgtecgge
atagecetgty

tggatatetg
ggcatgaagt
ceggetaggg
ggpeactigy

gegecaacceg
caggaagttc

ttggggcage
ggetggetee

cteeggagge

ttecteatet

atcggeatag

acgagtecat
cggettettt
cetgggeote
cggccacagt
cageegetee
gatgagedga
gooaggacac
catgctette
etgtactica
tatttatttt
ctecggctea
gagcagetge
gtttetceat
gpeoteecdd
agatetttge
caggtgecte
aacecacacea
atagatggta
attcttasat

- agaatgcagd

geotgtaate
gogactagee
gegtetegty
ttgaacceaa
geaacagugs
atatteaggt
tetgteetta
tecegeattt
cagaattecge
teetattete
gaggegettit
cgcetacacaa
geteegttet
CCeCeegeee
agtetegtee
ggocaatage
28888C8eLee
ceggeattet
cegggecttt
tataatacga

gtegtgtgtea
cteocacata
tocoacatce
goceagtgece
actetgacac

gEgaggaRaC

ctacgatett

ctetttetea
tgteaccceces
tgagacggag
cegeaatote
gattacagge
ottgptecagg
agtgeteggea
tgeaacatee
ctegtegagcec
tgtcaccatt
geacotttge
gagteeteca
agctecagtt
ccageacttt
tgacecaacat
geggregoet
gaggoggage
gaggetecgt

adetotgegt

cggaatttac
tagaggtgac
cettgttaca
tagaaagtat
teecaaggea
gtgocetety
ttggtegcee
cgeagetoege
agatggacag
agettigete
tcaggesgcgs
gtacgettea
cgacctgeag

caaggtgagg

29

gggtaceteg
caagggctea
tteeteecet
gEotocgatt
ctgategget

aggetggeag
ceetateate

geetttgeac
aceggeteta
ttteatgett
cgeeteoetag
caccacacce
gtggteteoga
ttacaggtegt
cetectecag
ceteactgee
acctgetedae
tcetecagtat
ggccaccage
ggatgatact
gggaggccga
ggagaaacce
gtaategeag

ttgeagtgaa

cacacacacs

gocatteaaa

taatecgtaa
teggagaacte
agacaggttt
aggaactteg
gtetggages
geetcgeaca
¢ticgegeca
stegtgcags
caccgetgag
cttegettte
geteaggege
aangreeacy
cotgttgaca

aactaaacca

gtagcteege
ggggeotggg
acctectgea
acceactece
clgageaggc
cggactygect
actggactpga
ttgetgtice
cetgacteat
gttgeccagg
gttcaageaa
agetaatttit
actccecaate
gagecactge
gaageeetee
ctegtgeceete
atgtttgtat
gccragtaca

gecattgace

cagataactt
ggeggteaga
cgtetetact

cegagattee
tacacacacd
accettagge
aagggattigt
tcgageggee
aaggagacca
geccetgeag
tgegetttag
cattecacat
cettetacte
acgtgacaaa

Caatggaagc

tgegetcaga

ggggegggey
tetgecgege
attaatcate
tgggategge

6180
6240
6300
6360
642¢
6480
6540
6600
6660
8720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
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cattgaacaa

geaggegese

ggacgaggea

cgacgttgte
tetoetgtea
gogectgeat
cgagegagea
geatcaggeg
cgaggatete
cegettttet
agegttgget
cgtgetitae
cgagttette
gtttettegs
cagagaagac
cgttactagt
ggagagaggg
aacacacetyg
aaatgecagg
geegagggga
gagggatceg
gteteeatet
ceatgeatte
cactetteac
gtttctetat
ctectagett
gracctgeca
ttegecagte
gtgetgggat

catttatasa

geaacacaga
actagttigge
gaggigageg
aggegggact
agtgaggcag
cetggtggge
gtaggaagag
caagacaggg
ttgaccccte

gatggattge
veggttettt
gegeggetat
actgaagegg
teteacetty
aecgettgate
cgtactegga
ctegegeeag
gtegteacee
ggatteatcg
accogtgata
ggtatcgece
tgaggggate
atcagtacty
tettgggttt
geatecgeea
gatgtagtte
gagaacgatt
ctggggagtt
etggacagaa
¢tgeeceete
ceagacttte
tgactcatge
tgetgetatt
cgoccagget
caagegatte
cecacgeetes
tgetetteaa
tatapggegty
geacttactg
ttaaaadcce
caagggagge
agggagecat
gtgcetogte
ggagaggeag
cgtgggangg
gaggggeatyg
acagetcagt
cgtetgetet

dcgeaggttc
caatcggetg
titgteaagac
cgtggetage
gaaggractg
ctectgeega
cggctacetyg
tggaageess
cegaactgtt
atggcgatee
actgtggceg
ttgctgaaga
ctececegatice
ggeaataaas
aagttectat
clegataggea
dcacgeecay
caggangagg
aggeetggea
ggcactitat
tgtgccagaa
caggeactgt
tgeaaacgag
atttaatgag
agteacttta
ggagtgecagt
tectgeetea
ctaattttte
ctettgatot
agecaccata
tageteagge
ctecttetag
atcactgtea
gtgggtatet
tgatagagea
gagaagagesg
getagggett
aggacaagcet
ctgtggetes
ctecececcac

tecggecget
ctotgatgee
cpacetetec
cacgacggge
getgetattg
gaaagtatee
gecattogac
tettgtegat
Cgeeaggete
ctgcttgceg
gotgegtaty
ecttegscgse
goagegeate
agacagaata
totetagada
ctgaagggeg
ctetgtgete
gOACEACARS
getitocaga
cctgaggety

agatcectee

gogactiteg
gtgaagateg
cgetgatget
ttattattat
ggegegatot
gocteotgag
tatttttagt
caagtgatec
cecggeotgt
actttctagg
taagggagac
ctgaagtgac

BEgggadpag

acaaggagea
CAZEEALREE
tgacaaggea
geetttteca
tgecgtggeet

agatcttega

30

tggetegaga

geogtgtice
gglgeeetga
gtteettgeyg
ggcgaagtge

atcatggety
cacraagegs

caggatgate
aageegceca
aatatcates
gegeaceget
gadtgegetyg
gecttectate
adacgeacgg
gtataggaac
aattccagea
acectgtegg
¢cgéaaaggga
geegggecag
atgggaaagg
agecacteag
ggadgteact
ceecatteca
gtgegeeegt
tattatattt

cggcteactg

tagagtagat
agageceges
acecaccttg
tagteacttt
tactaaggee
tgactagggsg
atctaageea
cattaaaggg
gacctgtgte
peaagegags
ggteggagge
atcecatttte
tgecactteg
geeecccggag

ggetaticge
ggetgtcage
atgaactges
cagetgtect
cggggragga
atgecaatgcy
aacategeat
tggacgaaga
tgeecgacgg
tggaaaatag
atcaggacat
accgettect
goeettettga
gtgttgegte
ttegtggaga
cactggegge
ggetgatogg
gotgggaata
gacggggete
gttttgeoct
aggggaagtg
teegctitige
taaggetgge
coagaagecce
ttgagatgga
caacctccege
gagactacag
tttcaccatg
gettoecana
attécaccaa
acageecagesa
ttogcatggaa
caggttacag
tgtggecety
getggageag
tagtgeaggs
atggaaggtt
cteccteagg
gggaactgtt
gagetggage

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
942()
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
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[0017]

[0018]

ggaaggtaty

gtgecggeat

agtegaggea

atgagaacac
gteceettgge
tggtgaatce
grtagteccag
cagtgageeg
aadacaaaac
agaacacget
atttgeange
gaggteggag
ttgtactcca
aaasaaaage
cocattecca
ceecageect
acacttgeat
¢ttetgtety
tteccacgtae
gatceagget
ggrettetag
gtgttagtte
ceteteecte
tatetetete
tttetgttte
ctetecaact
ctecoecgtee
gaggagegag
acccacatgg
aacgtggacg
acaaaagage
cetggtteta

ccatggetea

aggggaggag

tttgagaccg

ageoteceag
atgegecate
gecaggetes
ctggggttac
ttaatctgac

ggaactggeg
cagcactgee
aggeetacesa
atecatetge
tgggeatggt
etgtetetae
ctactcgegga
agattgcace
aaagagategt
caccteates
gtagecaggt
aategettea
gectgggeaa
caaggegtea
gaatcaccte
tttetcetaa
atetteccte
eceagggece
tgactcttpgg
agggeaggac
aatagaataa
tetetgtete
tetgtgtett
tgattecete
ttotecteotat
atcteteces
gtetggeece
egetggteea
ggeteeatgt
ttgggacece
taagattcta
gagotgtece
agetgteagg
agtttegtte
gttcaagegd
acacccaget
tettgaacte
aggtotgage
actaaacgty

aggetggtet
tetggedatee
ggctgecaga
tttectecty
ggatcacaag
taaaaataca
gootgaggca
actgecactee
gteecttete
cacctggety
gtgetggeag
acecgggagg
cagageoaga
atttetecto
agttctgaat
tccaacttca
actoatggee
teacccttca
cecacetecae
ggccagagga
ttggecccat
gteatttity
tetecaatte
gttetatece
tetetatete
acctetatga
gectgeedace
caggttegac
getggagege
gegeteagpe
acaaaccgtyg
geecctgagtt
ggetgaggee
gictagaagt
ttgttgecca
ttctectgee
aattttgtat
ctgaceteag
caccacgett

tetgacacteg

gacagtotte

cegacttoag

gguttecety

gatgtgtect
gtecaagaatt

daaattagec

ggagaattac

ageetgggeg

acaaccagea

caagegttec

geacotgtasa

cagaggttee

ctecatetea
ettetecetet
acettgtgct

goccetooty
tetteecage
agaaactget
ggagetieee
tetegtotoca
otgagecateg
ccttegtaty
tgtetetgae
ceteteeetyg

coetgtetete

ttetecctot
ttecagggete
agcacetttg
gtgggcotec
ttececaget
tttgeatitt
cttggeecag
agaggragas
tgeagtttat
ggetggagty
tcageeteee
ttttagtaga
gtgatetgce
gecotgttegt
aagtgaacet

31

cagtgtggty
gtetgtgatt
gcgagececacac
gggtactece
ccagaccage

agttgtggty
ttgaaccteg

agagagtgag
ttecacteas
tgggaaatet
tcgeagetag

agtcagecag

aagaaasaas
toecataaccet
ggaagotgaa
clectgetae
accecageeet
tageetecte
caggeecagyg
cetgtetoce
tegggeteat

aattcatete

ttgetttgte
ttettgeaac
tetgteteet

gtetettttt

cecacggagt
agagegegeg
tevgettoet

aacacceleg

tagggpgaga
tgtetagaga
tttccctega
ttrrtgttat
caatggegtyg
tagtaactgg
gacegggettt
egecteagce
gtttttaata
gtgetetggs

ttecdcacgg
gtgeagggga
acatctggega
tttaagatgt
ctggecaata
geacacatet
gaggtgegagg
geteegteta
cteatrggee
agtottteat
ttggaaggee
gatcatgeca
aaaaaaaaaa
getgtggete
goocttecty

ageccecaaad

CHggaageee
tacctectet
ceaagatcaa
tgecagecagea
tetotetetg
tttaactett
tecacceteta
gattttetet
ctgttecect
cltggaccatg
geccacgcag
ggtoagecag
gocegeeeee
gteceetttt
totetgagte
gatgggecta
tgttgttgtt
ateteecgete
gattacagge
ctceatatte
teecanagte
técatettta
gragectgat

10980
11040
11100
11160
11220
11280
11340
11400
11160
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
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tteccaataa
cecaatgacag
gpaagagatt
tgtaateccea
cagectggee -
getggegceat
cegggaggea
gagecaagact
cetgeaatet
accatceegg
acagtggete
teaggagate
aaaattagece
ggagaatcac
ttgtgatgag
tetcaaaata
tecaatgtete
gtgacatcaa -
ggettecegt
aggttgetee
ageeagaaag -
gagagegect
gectettect
gaagaatgtg

aagtgteggce
ccaggteagt
tttetetget
gcactttgge
aacatgttga
geotgtaate
gaggttgeag
ctgtettpaa
cageactttg

ccacatggta

acgectgtaa

gagaccatcc

cggegtegty
ttgaaccceg
ctpagattge

aataaataaa

gatttottee

gaggttecca
tatctaaggt
acttgecccag
aaggagttga
tagcaccage
getettecea

cecaagtgtaa

etcceetgee
tgttgagacg
tatagaagca
aggeegagece
aacececatct
ccagetacte
tgagecgaga
aaaaaaaaaa
ggaggecaag
aaaccecgtc
teceggeact
tggctaacac
gegggegecet
gaggeagagg
accattgeac
taaaatadag
attataaact
tatgeteteg
gggttecagee
agdtgcacag
tecaatgttgt
tccaaagect
cagggacaaa
gacgtgagtyg

¢etetttegce
aggagetegg
adegagggge

aggeggatca

etactaagag

gggagectea

tggegecact
graaaggagg

gegggeggat
tectactaaas
ttgggaggee
ggteaaacee
gtagtceeag
ttgtegteag
teccaacctgg
ctezggatteg
gggaatttga
gagggeegacg
ttgggggtta
cagatgaatg
gggagaggag
gggcdtceag
ctggecagage
ce
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aggtcteace
cageeageeg
cgggeatggt
cgaggtcaag
tacaaaaatt
gteaggagaa
geactecage
gteaggtgte
catgaggtea
acagaadaat
gaggcggatye
tegtetotact
ctactcagga
ctgagattet
gcaacaagag
atetcatget
attectgtge
ggcattttgt
atgattcett
gtggagecag
tecgggaage
ggatccttte
tecacgggaa

cctggggeaa
tgaggggtea
ggcteacate
agttcgagac
agetgggegt
tegettgaac
ttgggtegaca
gtgacttatg
ggagategag
taggetgggt
gatcacaage
aasaatacaa
geetgaggeca
gecatteage
caaaactetg
tcagggecat
ttetgacety
gagtggaaag
gegoteagag
gagetagaag
cttoetggag
ccaccatcaa

catgtttety

13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14180
14220
14280
14340
14400
14460
14520
14580
14640
14700
14732
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