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L. —Flfff 2 c EDNAFI SRR W FEE Wi 7 v, BT 5 L -

T 72 5 W AEIRE S A 23 B 5 5 B TE A DNA (cFDNA) Fr B 2 /b — 3843 A SR B R 1)

FRAJE BT ik ¢ £DNA - B 51 72 BT ik 5 H0 A ¢ FDNA - B A 28 /0 — LU o FDNA F BOR i fE & 3%
SR ZH N IR R A B

¥ 58 A % DL I I8 A S 1140 25 DR A7 A 0 1 — /N 120bp B 11T ¢ FDNA A BE 20 H ek 2
IR —& O W BA R B E  LAS & DR PE9)

XTI & AR PE 2 AT DU A8 B AR e (FRT) DLE 2 BT B AL PR3P VF40 1 J A
5

LU BT o J 5 B 5 — AN B S 255 B P RNASR IA $i Hm 4 Hh 1 25k R 3R B 1 7 /R
FRAH I R B0, #5 L P BT ¢ EDNA P SRR ZH 2UR0 / 8R4 i, BT ik — A8 2 A 225 Bt i@ ik ok 5
CLENE A ok B e 4L 23R/ a4 g 28 B (K] ¢ EDNA ) — A B 22 AN 22 A= W R 5 16 ¢ EDNASE AT
T A

2 FRAE BRI EL R VIR 7778 , Fod, B 7 40 286 T 0000 () A% /N 1] g

3 MRHE BRI BRI B 732, o, BT i 2 2% P 1l A FERNA R O B4 , A/ B84 2R Bl 4
P R e /MA B [T B -

4 AR EL R - 39T — T IR 1 77 2%, Forp B 2B 55 25 S 19 20 sl 4 i 95 7Y
AR A

5. AR AUR) B SR 1 -39 AT — I ik 1 7 3%, Horb BT ik 2 5% [0 3 1 3% 1 BE 5 R 41 3
Wi, TR A B — NS EX R, TR SR GO AR .

6 . MR BUR EE R 1-3FR R — T IR B 77 v, Hob Firik 225 e v i 2R R 4 5 A5
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T 7E S BT 2R AEDNARY =4 HYLE LA RN/ S RAR K B B 75 3R LA R
EREEERRBREEILN A

[0001]  fESEAL A B

[0002]  ACHEiEZK20144E7 H 25 H 52 136 H in i Fi i 562/029, 178 M120144F£12 H4H
FEAL )36 H I B B iE '562/087, 6 19 Fe A, Ho & A 1 3 @k 5| AN N A, an A 24
AT AR —#

[0003]  EjfZ L e

[0004] A% BHAE [ S5 @ Be bt 70 Br (NTH) 4% 7 () 4tk #E 5 1DPTHGO078 1 1 U SCHF T 78 o
BURAEAS & B A FE e R R

FAR G

[0005] A% WS ey i — i el 22 Fh 5 B0 40 I DNA () 72 A5 (K 2L 4 URT /B 400 2 70 1 v
TE— 5t 77 20, AR ISR T AR SR B X R A PIRE b — R R e 1 5 o4 i
DNAFH G [P ZH RN / B4 B S 0 %5 7 0 R P oo sl R AL I 7 v o

[0006] i

[0007]  JEZHMIDNA (“c£DNA”) 477E TAE IR ML R AR FA AR A o c EDNAEL XU DNA
F B HAR R (4K 2 50N T-20086 28 %)) HEH DR IR EAZTE (Bl an ik #1-100ng/
mL) o 7EAg FE MG FR L 5 ¢ EDNARE WA Ry 2 BRYE T 4 i (R i 2% 119 1 5 41 i)
PR T SR, FEHEE 251 T, FLAD A ZURT X R (] A1 34 1fiL 2%) H e FDNA I 4H AT 2 3 o
HiR o

[0008]  EAAA LR UL % )40 (5 G, A0 B S 2 I 12 W A RS A 55 2%) A (56 F ¢ £DNA, {H
LA ()2 T ¢ CDNA IR A 46T P P 5 B 22 o 4 A 2 1) (4 2, B R DR 2 56 L iy ) LS
DRI 2H ;5 1 35 R 256 b o i 356 R 281 5 7 A 52 Ak 2 DR A 0T Lt e 6 [T 28 45 ) 55 TR 284 1y X 53] (46
wn, — 2y A BCEAK P 51 % DUEAREE (copy number representation)) o AN, KN
AT 25 5 HE DA il r R DL IR 246 K3 43 ¢ £DNA T BEORYE T Dk iR 40 B AR 2k 2 8] 1 81 A TR0 1
BRI AH X 38, AT 19 T o CDNA Y WA i 52 R T~ S R Y L o b o, 5 22 95 s A 3R LAY B
S 2 EDNA = A (1) 2H ZURN/ S 2 i 28 20 () 284k, 0 Sk 1 -5 %07 098 B35 L AR 5C I L 2R 45247
BRI FE LA 15T ¢ FDNA 2 Wl a4 i 9 A 22 PR 20 2 18] — 4 3 ) B 2L A4 3 271 11
P2 LRI X 5, FL T A X ARk o DK b, B AR e FDNASR LA 0 i TE 3 A U0 7 60 7
VEE 1B AR T B0 R T2 W 2 Fhoge i B2 EL I 3 T c EDNATIZ W 77 v

REAAE
[0009] A B ML 1 8 5 X G A AP0 bt o — P B2 B 3 SO A SEDNA (“c FDNA”) F) 7
A AL GUN/ B M SR P 5 9k o A SRS T A AR BRI TR SR B X R M AR
piby F R B2 R 22 0 2 1) 5 0 A L DNAAH 5 (1 ZHL 23 A0 / B4 P SIS Y 2465 5 120 B i B3R
AL %
[0010]  #E— L85t J5 30, AR WS AL 1 e X RN A WA s P 2 O AH HDNA (c £DNA)
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(P 7= A IR A ZURN / B AR MO SR Y 1 7 42, 127 VA B A DR 2O R AR PR A 4 B e FDNA,
53 B e EDNARL B B 20N e EDNA v B 1 E 5 B 301 e DNA v B 1) 22 /0 — B 40 AH G I 7 471 s AR
¥ c FDNA v B 9 if 52 2 801> ¢ £DNA i B i) 2820 — 5 e FDNA A BUR B ) 2 2% 3k DR 4H Y ) 32k (A
HALE s DR 22/ — $8 e £DNA v BOR iy FR) 45 (R 4H o7 B o 287D — 8 B e FDNA Jy B () 7
A B ZH 2R/ BT R R AR

[0011]  FEH A S 7 S, A R HR AL 1 %5 8 0 R A i s R AL TV T AR
K EZN R A AE YRR R 433 To 40 HUDNA (¢ £DNA) |, 43 B B ¢ FDNAEL & & B0~ £DNA F B s
E 5 2 ES c £DNA T B 1) 222 — 5840 AH R B 7 91 5 AR 4% ¢ EDNA F BT 21 1 8 52 A ¢ FDNA
B & /b — e FDNA F B AR Ui ) 22 285 B DRI A1 PN 1 DR 2 7 B 5 AR 22 /D — LB e £DNA v B R v
(1) 325 DRI 2L A7 B A o 2 /D — 6 R B PDNAFR = AR [ 2L 2UFN / BT B S Y 5 DL A AR 41 7 o 1) 3 2
cTDNARR = A= R AL 23RN/ B 20 M 5 20 2 5 5 Bl 2K L

[0012] 7 HoAth St 77 =0, AR B 7 H T8 58 X R b 2 B0 40 JIDNA (e £DNA) 74
(P2 2R AN/ B B SR B ) 5 v s 2 VAL - (1) 83 MAZ KT SRR AS AR WDAE ok AR B /N
B, MAZ A WIRE ff 9 BS e £DNA , DL R 38 3 ¢ FDNA PR R AR P47 0 3 R0 SC 26 A4 28 Rl = 3
i (a) « (b) F1/8% (¢) 5 (1) Bk N—DELZ AN BA ORI 0] B R A 3745 A W R i ok
e iz NV it 5 % 42 & (reference set of nucleosome maps) , MiZAEWFE M0 5
cfDNA, DL K 3# it ¢ FDNA [ R FRASE P47 U > 0 ST 2 4 g Skl & 3 A (&)« (b) FH/8R () s BA K
(iii) B bb BORIE TRk B iZ A PDFE i 1 ¢ EDNA I AZ /N BV 55 4% /MR B 1 525 456 R A
TE K HAZ VIR 5 1S 2 e CDNAR) 7= AR R 2H 23F /s g a2 28 s b (a) & (b) AT (e) A2+ (a)
cTDNA - B Z v Ak HH BN 358 DT 2 H A ART R 5 R o R o eV 29 A7 5 (b) A JE DR 2L B 3 o A
BXT 2N —XF ¢ FDNA F B 2w I 0] BE M 3 A1 5 A1 () A Js DRI A HR AT ART 4 S e i PR 22
PEAZ /MR 5 (2T HY BRE ¢ EDNA Y B 1 A B 23 A1

[0013]  fEHAh St 77 srh , AR BHSR AL 1 -8 e X G b 3 e EDNARRY 77 A i 2 2R A/ B
MR BTV I E AR (D) 8 Dz GRS A VI RE it R AR iz /MR B, AR
YIRE i 43 B e £DNA , LA K Jd ik ¢ EDNAFR) R FIABE A7 10 7 1 SC 2 A Ja >kl 22431 (a)  (b) 1/
8 (c) 5 (11) 38t N —AERZ AN B A T AT 0 RO SR 3RAS A2 MR il SR AR id% /s ]
WESEEE, MZAEYIRE S 7055 £DNA, UL I8 I X6 R s T Je 51 F Be Ak iIDNAREAT KR
LA T I A0 S A g SR & 70 A () < (b) A1/ B8 () 5 % B AR A8 I (191 o sl ek v % TR
1 \ DNANG B A RR) HEAT s DA A (111) J8 sk LR YR T2k H & AP0 o 1) c EDNA TR AZ /IMA K]
i 55 4% /M B 1 225 S SR 8 SR X AEPRE A 15 B0 EDNA ) 7= AR T 2H 2R A/ e 4 a2
A HoA (a) « (b) A (e) A2 = (a) D7 (1) B 24 g Ack HH BN 32 ER) 2 A AT AR ol s 22 o) 1 ] gk
I3 AT s (b) Nk PR AL HR A B — X 23R — X 5 1 B ¢ i 9D R e 4k 43 A5 s FH () A
55 DR 2 H AT A R 5 B o0 AT 22 S P A% /MR o 7 Tt BAE I 1 B ) PT R A4 0 A o
[0014] 7 HAh St 77 b, AR BRI 7 H T2 Wk S bl R RE 1 7V, 1% 5 1B
(1) 383 MAZT GR1T ALV it SR AR A% /MR B, MOz AR P it R 0 25 ¢ £DNA, DL S s i
¢ EDNA R RS P17 2 RSP A S R B 73 AT (a)  (b) A1/88 () 5 (1)l N — e A4
LA TR [P0 HEN G sk AS AR WA S R AR % MR BEE 25 2 5 WZAEYIRE i
e fDNA, DL S 38 5t ¢ EDNA R RIS - 470 o AR S 2 4 g Rl &2 43 A1 (a) ~ (b) A1/8% (e) 5 A&
(iii) B bb BORIE TRk B i A FE i 1 ¢ EDNA I AZ /N BV 5542 /MR B 1S 525 455 SR A

5
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TE G RIAE s Hod (a) < (b) AT (c) /& : (a) cfDNA F B £ty Ak H BN 32 ] 2H R AT An] 45 e el 32 o)
[P AT BE 1 3 A s (b) N PRI A I o) HR AT B — 6F SR 30 A — % ¢ £DNA v B 28 i 1Y W] BE M 29 A1
AT () N Fe PRI 2H o AT ] e s B i AT 22 e M A /MR o S 170 HH BILAE ¢ EDNA v B () AT e 4 4
i s

[0015]  7EH At St 77 b, AR BRI 7 H T2 Wk S bl R0 RE 1 7V, 1% 7 1B 4
(1) 383 MAZT GR1T AL VI it SR AR A% /MR B, MO AR P it R 0 25 ¢ £DNA, DL S ad i
¢ EDNA [ RS P17 3 RSP A SR B 73 AT (a)  (b) A1/88 () 5 (i)l A — e
LA TR [P0 BN G sk AS AR WA S R AR % MR IS 25 2 5 WZ YRR i
B PDNA , 38 3 5% SR 5 T 4 4 51 A BEAL B DNABEAT R RRAE P 4700 J R0 S 2 ) 2 K M = 93 A
(a) « (b) F1/8% (c) , % Fr Bk M8 FH g (19 an fosk TR A% IR W (MNase) DNAPR ERA% 2 1) 3E4T 5 LA
Je (111) 83 P BSRYE TRk B iAW 5 1 c EDNA A% /MA B 3 5 1% /M B B S 2Z 4 6 DL
T € >R FZAE YRR b I c EDNARR SRR ZH 2 B s Forb (a) « (b) F(e) A2 = () WU B B 4 iy
Ak HH BN 22 DR 2H A AT A 4R X R AT BE 1 0 A s (b) AR R A BE X A B — X 2R
— NFI P B ¢ i PR T B8 14 43 AT s A () N J2 DT ZH Hh A AR A g i 2 oo O] 22 S P A /MR o
Az H AR ) v B B AT RE R AT

[0016] "R CHh FE VR 1 X RN H A St T 2

(00171 Bff [ fij 22 33 B

[0018] P& 1.2 7~ LA/INFE BRI A X 35 A Ao 9] 1) —Fh A5 B 2R Y, HORE o FDNA A B A BB =X 5 % /s
A o5 57 AH OB o 3% 6 AH [F] 15 S5 S Y b T ol o Gy 6 01 v Bl = AR 1% Bl A FH g (f9] sk
BRI I% RS (MNase) DNARG B3 2 ) 33647 o B TASE = DU 040 B 2 o (B A B A 1 g 50) Ak
HR I 2 DR 2H A A AR R 5 B of (%) R e 23 A 5 ] 1B 7 N i PRI ZH Bl e of P A — X 23R
X0 ) B 2 (RIS ECRAS 71 B9 7= AR R S0 v Bt 23 AT BE 1 20 5 HLIE
1C 7= N J5 PRI A H A ART R s Bl 3t ol PR 22 S A /MR o S T R LAE 0/ 1 B (RIAE 7
) T RetE A0

[0019] &1 2 7= HL Y ¢ EDNAW 5 ST B 48 N RS 29 A s A B R 17 RIE T N LR 1R &
cEDNARE i, 1Z N LR K B AR F 8 H A4 BRAMAR I 5Tk (3244 . ¢£DNA (bulk. ¢fDNA)) o
[0020]  [&I3ANRRTEAHBcDNARE i (M2 ok H MR B3 4 i B9 e £DNA (M8F) R H R %
AR cFDNA (UEGR) AN [ 41 B 22 ) MNase (ZHAE 2 ) A1\ DNA B 030 7 ST FE (55 4G) HH R
735 B IR T, ook 1 W R E A — 2% (chrl) AW Ytk i B 48 28 KR (read start
coordinate) fyERIE A B AR 3 (FFT) o

[0021]  [&I3BR/RTE A HBcDNARE i (ML2R) ok H MR B3 4 i (9 £DNA (M89) R H R 2
PEANME I cFDNA (UEGR) AN [\ 4H B 2 F)MNase (ZHAE 2 ) AN DNA B30 7 ST F2E (55 4G) H R
T 25 FE B P, ok B A B 55— 2% (chr22) N Ge AR B se BUES 46 AL b B PRI {8 FL
A5 (FFT) »

[0022] |4 RTE A B G fR 10T it (kbp) X He b 1968 L% (bp) i H AL 5
FRIRT =FhE RS (PC) o EAAERPC 2%F HLPC 1;E4BE/RPC 3XFLLPC 2.

[0023]  WE|5EI/RTERTA YL AR Hh 1) 10kbp X B A 196bp & B A 5 11t 5 B () R L BLA5- R
FHIEM BR R GEW K (hierarchical clustering dendogram) .

[0024] %1655 7R 7E BT A 1 et A Hh 1) 10kbp [X B v 18 1bp 22 202bp Ji] 31 4k 58 B2 FA i — 7 3=

6
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57 - BI6A R IRPC 2% ELPC 15 &I6Bi/RPC 3% ELPC 2,

[0025] P& 7 SRR TE AT A & Yo 1) 10kbp [X B 718 1bp 22 202bp J&] HH A I & 1) 558 F5E 1 KK
JURASIE B RIS KR RGME

[0026] P8 7~ c FONAKIHE 45 FITE AT A & e i b i 10k bp X B 1 18 1bp 32 202bp & 3 Ak 5%
B 1 E B2 0 i (LOANPCH I RT 7)< KISAE /RPC 2%FELPC 1 EI8B&/RPC 3%FELPC 2 K]
8CYE/RPC 4% HPC 3; EI8DE/RPC 5XFHPC 4;EISER/RPC 64 LLPC 5; EISFiE/RPC TH L
PC 6.

[0027]  [E]9E /RMNase £ i 45 HI7E T A 5 Ge i vh 17 10kbp X Bt 18 1bp 22 202bp [ # 4k 5
FE 101 3 545 404« EI9A S 7RPC 2% EEPC 15 9B /RPC 3% ELPC 25 E9C L /RPC 4%} b PC
3 9D IRPC 5%FHEPC 4 KI9E i /RPC 6%} ELPC 5.

[0028] & 10 &/~ 7 T A & Bl c EDNAFIMNa s e 3 48 22 VR & 10 AR 36 1t N8 2 £ 4
(chrll) [~ 35 J HA B i 5

[0029]  PE11EIR & R PIMNas e 503 S TR & W (M1 B i Je ta R (1) 10kbp X B 18 1bp 2
202bp A BA AL 58 FE B HT AN 2 B

[0030] P12 7R & R IP) ¢ FDNAZL I SE TR & W (M AE B A i Je ek (1) 10kbp X B R 18 1bp 2
202bp i BA AL 58 FE B HT A 2 B

[0031]  KE13EIR8 & B fIMNas e Flc FDNAVR A H0H5 48 1 76 B A 8 Je ek 1 10kbp X Bt 1
181bp 2 202bp J&] 4k 38 B T RK I L L4580 25 I8 B SRR R it 1 o

[0032]  K¥14E78HA 2/ 100MEEE I i 82 A (11236661 CTCF 45 & A s i [l Lkbp e 11 1
RIS AR 25 JE

[0033] |15/~ EA 20 100MEE FIFE i 8 A 1956440 ¢ - JunZh &7 i J8 [l Lkbp & 1+
RIS AR 25

[0034] |16 /8B A 20 100MIE FIFE i 8 A 194417/ NF - YBZE A 467 i J [l Lkbp 7 1+
RIS AR 25

[0035] P17 IR T8 fDNA B B = A (1)t 2 I ESR I o U8 T2 F0 / BIA FEPE 40 At T2 3 5
AR GL 5 (B3 56 A W Y AL -l 5 20 B 1 B0 S TR 7 A DR IR B 1 45 6 IIDNA A B AR
FeAETH AL S Ak AR AE TR R A RGP, T BRDNATE 2% o W] 78 81 [ B Ab B f5 A1 A I
Rl B o AR RE AR, ¢ FDNAE SR IE T & REFE AR D PR AR i1 &, ik B — Mk 2
FhETANH 2R B DT RR ) T AFAE T R L8 [ 22 fiE o

[0036] P& 18 I 7~ {3 FH 5 JLI i ST J2E 1) 2 0 W8 %2 21 () ¢ EDNA ) B A i o K FE HE 52 B XL
(paired-end) U FELE I EL XF o 16 THRIE X (bp) 4b (ZRERELR) Fr B i ] 2 42 1 5 [ e
057 /AR S 1t — B0 A AR U ETAIE 7 2910 . 4bp /& 31, % BT A% /M AZ O FDNARIEERE . 32
- 1) 2% B 1] B B R o A2 AL RS AN3T S H FH m BSOR L 1 A D) EIA A3 o

[0037] |19 & FUSCZE H 16 7bp v B A 38 3L R 40 /7 91 1) A% H R (dinucleotide) 4H
Ji o BHO 1 32 H WL 4% 381 i) — A% 1 R AN 22 5 ok B AL B ) TS A 2 A LE 53¢ (DG I 7)) R 42
SkEF W Z T 8K i 4 (endpoint biases)) o

[0038]  PE]20E 7k e FDNA F B 11 B4 ST ) 46 5 RN =

[0039] P21 S5 7~ fof FH B4R W o S o) 4 0 W %2 31 1) ¢ EDNA A B A FE o S 28 ) 4% 31 ) A
AT B R i 18 52 LS 73 F AT AR AL 5 8 IS AR EE 50 - 120bp B R A B = B2 46 - 1T

7
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2910 4bp A EAYIAFEAE , HABAL (phase) # [ £13bp.

[0040]  [&]22 57~ B SC PR 16 Tbp v BORH ) 38 5% DR 240 17 31 1) — 4 R 2 A& » THO2 3 R
WEE B 1 A% T TR AN 5 >k | BLH0L R B I T A 25 A8 G e, P IR UG 0 2K i I 4 - BHO 1 1
THO2 2 8] 35 1 15 57K 1 B0 BH 2 22 S 0 SRS AU 2 TR ) 22 ), T Sl 30 S S0 e (B R I
) o

[0041]  PE|23A N 7= FH 5 FI 7 S i) £ IO AR R A4 ¢ EDNAN 3 ST (1) Bt e ¥R

[0042]  [&|23B ¥ 7~ i FH B 7 S 1) £ IRAR R A4 ¢ EDNAN 3 ST (1) Bt e ¥ 45

[0043]  [E[24A % 7R fDNA B B ) A% IR D) B 4

[0044]  [K|24B. e FDNA AT B ) — 4% P ER VI B R 47 -

[0045] P25 B /n A% IR € A4 S 0 B 8 M SE AR S i 0 A BYECE R A0k
120bp & N 1 A BEAR s 3 B SR 1155 IZ — 3 (per-base) I AL LRI HE 2 (WPS) o i WPS
{BL S 7 B8 0 6T A0 PIDNACRAF s AR ES M S5 AR DNAR A PR3P o W IR M5 5 (call) 45 5E B4
F= FWPS )3 4 [X 35

[0046] |26 ¥ 7~ 78 43 7T () o T2 B2 B 1) b i 33 g A B A% /MR o o T BB 125 Ge ik b
SO S [FB] 35 R s A Ky B (120bp T 11 5 120 - 180bpisz k) B4 A B (16bp & 11 ; 35-80bpifz %)
#6 (bin) AR EH FE S CHOL K 55  Fr BOK i AIWPSAH 9k EH CHO 1 A% /MAR FIME 5 (Fhia], ¥
) 75 BT A 22 DR v R A R S R T & 3 27 R B R T T B ATE 9 (1) 32 F-MNas e Y AL 11
/MR NE 5 (] SRR B 8 R R SARyE e T ARSI ES.

[0047] K27 RIREE9 T etk DNARE T &AL £ (DHS) Ji B HE S A% Me e fr . s T
AHL R BEAR R B AR S CHO L 78 75 7 BOR Ui AIWPSARL o 2K €6 15 56 Y 7 HREBR B X 38 FH A v B
e T BRAR 7 25 W10 - SSDHSARAE SR [ CHOL A% /IMA R S 5 (e, 1t fr) B Eb gy
1) AH 215 B B8 TR B 5 TR F ZR 3 e s DR I 1 SR B i ol fe bl — 3. HiX R iR
H B QB8 v B 8 S AEDHSAb R vy, R S5 5 TR kR T4 A A R S ORI
7)o K E P IR ATF BT 55 1 35 T MNas e W AL FRIAZ M TR SIS 5 an I 26 s o

[0048]  [E]28 B AR HE A< BH I — AN S 77 X AW RO A P43 R s s

[0049]  [&|293 i GC A & S /RCHO1 I 25 JiF

[0050]  [&I30E 7% —FF i [P AH AR UG 2 TR) #5251 il 28 . T 2 MR S 5 2 AR IR E 5
IR

[0051]  [EI31EI/RHFE & 2 TR A 5 I LU o X T 25 XS R , TF BB A D W R i
(1) 25U HUNE 5 5 AR i B 0 R MG 5 2 R AR R B8 R T A R A RS R LI SR
THE o S R B B IR B 5 TEAE 3R BH Balr 1062 R

[0052]  P&I32.E 7 i 2 TAJUEE PR 05 5 I L 4 B 32A 2 7R THO 1 X K BHOT 5 51 32B {2 7 THO2
St EEBHO1 ; &32C &7 THO2%} L THO 1 o

[0053]  [I33A I 7~ B S e ot LU AL ) 06 (A A2 INAR P4

[0054]  [&33BY R4 VT 43 46 I VT 23 #8 A 1 Hh B 0 A £% (7 y%ln) 0% 0723 48 Hh i i B
(fayHh)

[0055] &I 34\ 7 i AL L A ASEFAY) 2 TR) DG iR 0145 5 1) B 2 o P 34 A T2 7R BHO LSS 4DL 4 X6k
ELBHO 152 B ; B 34B 2 75 THO LA A 5%F L THO 152 B 5 I 34C I8 7= THO2 AR FUL 420 %6t EE THO 152 B .
[0056]  [&I35 7 AH AT U 2 [B] T E 5, B CHO 1 o 2 €0 52 28 35 B 0 A7 (1A =X (185bp) &

8
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[0057]  [&I36. R il FHE AT 1922626 4 A A7 £ (TSS) Ji Bl (1) 2 AL OR3P 73 (WPS 5
120bp & H1) o AT HE A% 577 [A) J5 , TSSAE S AE O B A o 38k InATAH XS T+ & Fh TSS ) % Ar B
ABIZ —TSSHIWPS SR 5o T SR 4 A AU 504 XV S WP S HEAT 1) 38 o AR 22 [P B 7R L SE
BEADL T PIWPS 22 (8] (1) 22 57, 40 R SCVEIR B9 FRFE BT oy 8 1 e Ho it — 2B i~ = i
WPS{E R Se R Y S T DI

[0058]  [&I37 RV ATV 5 122626 S 4G B 1 & [l I WPS

[0059]  [&I38 S i A A 5 1) 2249 10 BT 42 (LA A7 55 J Bl FRIWPS o

[0060]  [&]39 s v A A 5 1) 2249 10 BT 422 52 447 55 J Bl FRIWPS o

[0061] P40 &7~ 71 st Al 15 145K [ CHO 11 £l s 11 22 AN 55 RIREAIE J&] [l WP, 12 £ i 0 4
LS VLG BB s L 2

[0062] P41 IRA/B4r X (compartment) HH IR /IMA (8] % o 75 25 R 2 3 FRl i SR L & 1)
100T-H Ak (kb) FH B HERZ /IMEIRIRE , % 58 5 F 21500 MZ /MEIRTINME 5 o [FAE & 100kb 73
HEZEIGML2878 A /B3 X Tl ok H A FF BRI o [X 2 A5 FF IR et 5 AH ok H. X %= B5 K
g%t TR O

[0063] 42 B /R THILL S YL tafk EAZ IMATRIRRFIA /B4 [X o A/BIX B (41 A1 f.5%)
IR RFERE FHIE SR T Qe ARG 4 (G-banding) (BRI, K 2%) o HRABAZ% /M H) B (B
R0 FE100kbAH H 1T B I bR fEA/BIX B 7

[0064]  [&]43 BV AR T X (TER) A1JE (EHER) 2559 (fraction) 993500NCTCF
A7 5 BIWPS .

[0065]  PE44. 5 FR I A R T I CTCRAL A A 45 40 73 FDNA B TR AR I o 3 21 €8 2% CRIAR B (1)
KN I52) Bos A1 52bp CTCRSE & 55 /7 A B o 1% 25 B 21 53 B s F TR IMOJE 5 48
R 1 Tbp2E 77 H

[0066] P45 5.7 LN CTCRA £ i BBl TH B 1 - 122+ L% /N 8] B < SR YR - SR RF TMO T )
CTCPAL & (Prafi L T3 1) : 51863247 A1) » SSENCODE ChIP-seqlée B B [ 1 S TR 25 5L 1)
T-4E (9353047 ) 3 I S 56 WLEE 3] [ 7E LOFh 40 . 28 o #B05 BK (1) 3k — 4 14 (23723 Mz
R o AN TR ICFCTAL 55 48 4 2 AR B 55 236 DR 43 7 24041 (9 190bp) K EUH [7] ) 25
SR, 5 B¢ ey A 1 Ak, K 22 BUCTCR A AUAHIBR 96 75 22 IR BE B9 (£9260bp) , 3X 5 AH AR A% /MA 1
AL AIEERCTCR4S & — 3,

[0067] K46~ 48 /A% /IMAM F [FJCTCF (5 A2 2 A7 : 46 7R FIMO T (15186324~ CTCF 4
AL B A BRI AN = AN B R U R A S (P U T R S 1A T SR 1 [ P46 R
HABAE IR IMO T (15186 324N CTCRE, & A7 m 1) = AN B il i A = AN B 820 T g RS
S [ ] BE B9, {H o 2L T 5 ENCODE  ChIP-seqUé (1) EE B ik € 7 4H [ RICTCRAT S 4E 4, T4l
42935307 o 148 S fn [ B 47 Hh AR RE (IR IMO TN (193530 CTCF 45 & 47 i 1) = /N e 4%
W WA = AN R RBIME 5 R R BE S (B3 B T SR 19R g i & R i
SO W5 B 1 TE BRCTCR A s AR A N E B 98 1 CTCPAL s 4R &, Tl AR 23732 A5

[0068] P49 8.7 , X -] B A% /N (8] B 45 5 (230-270bp) HIHE 2 ICTCRAL A 145, &
(TO0) FRE (S 30) 2H 73 #E 2 I H P2 A PR32 = I CTCR A i T A B B LA 5 o X T O 1)
PR e Ftazk, 2 MLIEl45.

[0069]  [&]50-52 & /=% /IMAM 3 [¥)CTCF 5 A7 5 g A7 « B 50 5 7n 5186 324N £ (1)~ #4145 41
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F3WPS (TS /N ) AP 3K A 53WPS (RS /N HoAh K1) 7 o B 55 567 A 1R 23 B ) 3+ 1
A= 1R MR MG 5 OB FE S 500 H B FE 248 . 518 501518632/ A 1)~ F- ¥4 F 41 4
WPS (T8 /N ) AP 3K 2H 43 WPS (R /N &) S (H I 23 T 5 ENCODE  ChIP-seqlé ) 2
b€ T AR F BICTCRAL f B A o K52 2 7 B 5 TR A5 1~ ¥ JE 2H 43 WPS (THER /N ) AP
HHWPS (RE/NED L EIL R BT 575 190 41 i 2R v #0 id 51256 00 4% 2] (1) 35 BRCTCRA. 14
(R () Bk T MR E B 5 B o IRI50 S R PR B Rt 2k 5 B 5 LR R 5240 4]
[0070]  PE53A-HIEL 7~k H FL A1 o £DNA 7 B 4% i DR 745 6 L s IR A2 8 o K BRIRFIMOZE &
A7 ST 25 S5 ENCODE - ChIP-seq il 28 48 LIRS £ X 8o Rl 75 & sk (A1 (TF) 45 &
PSS B T KA c EDNA K B 41 50 N BTG TR 45 A 67 1 0N 3 s e s
(1) X S WP o S 7 X0 B 5 TR 25 6 om0 38 DX 4 VI i AR 1 FRIWPS o 888 v WP S 4>
R TR A%/ MA B TE |5 45 7] e . EI53A: AP-2,; &53B: E2F -2 ; §]53C: EBOX-TF ; 53D
IRF; BI53E :MYC-MAX ; EI53F : PAX5-2; 153G : RUNX - AML; [¥53H: YY1,

[0071] K54 B /-y S AN AT B8 5 I FETSHIWPS (2107984 15) o s i (THR) Fnse
(JEEF0) c FDNAZH 43 TH L FIWPS o WL 5% 3] 5 55 547 i A B AR TR RS — B IS 5 (GE 243 DL
A% /MR ZH 2R (K2 57) BRI ZRAL 53 BT 7~ T IEI53A - He

[0072]  [&|55 5 7y e FHE T (% 57 R FMAFK FRIWPS (32159407 15 « S F e (TR Fhsd
(JESH0) c FDNAZH 43 THEL FIWPS o WL 5% 3] 5 55 547 i AR B AR TR AR — B IS 5 (GE 243 DL
FElAZ /MR ZH 2R (K2 57) BRI ZRAL 43 BT 7~ T IEI53A - H

[0073]  [&]56 2 7~ 3 T-DNARE R &5 (DHS) o7 £ 10 G 20 FI DNAE D ik 1 40 i 25 VR & ) A 4
TR H 11650 Z FEALAYDARE & FIDHS AL s AR A /MR IR A 5 (149 0 2 0eg 1] B RO 0036 AT S
WA (bimodal) 73 A , Forb 25 A AT BE 6T BT H 1054 3% IR 7 45 6 BT 5 250103 BRDHS 42
RUA N B8 A% /AR [B] B (£9190bp—260bp) o 5k BB BYH BE R A i o 48 28 BIDHS A7 AU B A
KA 1) EL A N 58 1% /AR 1T BR IIDHS AL 14, 3 -5 4 Dy fge B8 AN A v ¢ FDNA 32 LSRR 11 3¢ 1 441 g
FET A —EL.

[0074]  EIST IR 3G S AT AR 7 i (TSS) J il 28 Y T WPS vF- 43 il 73 9t SINB-4 (—Fh 2tk
FT B2 M 1 1 095 40 B 2R B e 110 b 2 DR 3R A48 (23 60) an 48 7 1% /N 14 [ B A A Jeg
2 R i Rk HE P BRI S AA (transeript body) PSR /IMA SE A (phasing) - 7F
TSS 13l » - 1A% /IMARTE - 3R KK R #1 R A7 78 67, {5 - 2801 - 3AZ% /IMARSUNT Hh 4 48 i i R IB E TR R
T e AL

[0075]  PE58 IR, dof T Hp 2 48 v P R OR FE IR, TETSS AN - 1A /I 2 18] W 42 3148 1 Bl , iX
5L FevE IR B R b A SR IR 2 &%) (transcription preinitiation complex) Bk H —utb
JR 43 () R 28—

[0076] P59 /RNB- A4 i Z A 1S (1 % S A4 (transcript body) B HHE A% /M EE B
HER KB KEL (0=-0.17,n=196 7T [H) LKL 2 TR IE I HEF 7R 193bp I H{E
W/ IMEFEES , T T 26k (2L A, %36 2 186 - 193bp o £E 4 F B8 22 (A% /MR B4 5 ke
SE BERE A 1) AR P 2 B 22 97 DG I B 5 (91 40 75 22 22 /D60 % /M, p=-0.50 s n= 12344/ Ik
Al o

(00771 |60~ WHAT Ry 7 X 22 AN 43 A b AT 2GR T 48 A o (e B AR 4 (FFT) Sk e &
TSSAL AT A6 1 2 RAR ¥ 5T LOKb K F BEWPS HH KR S8 AR A AR = 5 (BR ) o SR T 7EAS [F) A
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N B A I BT 1 76 P 41 g R AN AR 2H 2L HR RNASR IA 2 0] SR IR Mt 28 o R BE 4R b 1)
JENB- A2 52 o 75193 - 199bp A 28§ [l 1Y) 5 F 5 40 O Bk A it o

[0078] P61 I~ {8 HEIRZS R AE H % JC 41 BEDNAAE o ik 1 40 B 28 7Y ) HE 5 o TS /N R
7N 2 i c EDNASL JE 1 B 193 - 199bp 5 22 7 ] A ~F- 35 58 B2 11 76 A RNA SR 1 3040 48 1) O B HE
4, 3B I A Hd AT 2 2 T Mt HEAS (TR AT) E R HEA R EBAT) HEF) . e Bk Al
TSR0 R BN R A AR S WK 3. BT = Mg A & (BHOL . THOLAITHO2 , 5 = 31) (BT A
ORI 2 S5 Ik R AN B BB AR 40 i 3 DL A i o AH St , 3R F TV e A 2 (IC15.IC17
1C20.1C35.1C37; J5 T8 B c EDNARE it i 7 5 22 i il 400 P 38 1) v R BB, 9 an TC 17 (4 i
Jig , HCC) s 5 HepG2 (-4 e 40 il 22) 1 5 s XK s HLIC35 (FLAR- T &, DC) o 5MCF7
(R M FL 55 e (metastatic breast adenocarcinoma) Zififl &) B s Bk« EL B ET X i
FERE b5 = b fd BERE S A A — Rl BT U2 B A 40 A 28 78/ 2H 23 HE 4 R HE 4 AR AL HEAT ST 24 B
(REB/NED) , 515 1 2 18] b e = fg FREAE T R G HE 42 AR LA T T 25 (56 R ) It BT 0 22 21 1
FAEL , B K HE 2 A B vl 243 o 9 4, b F-1C 15 (NG fiiJeg , SCLC) iy = SCLC-21H (/N4
e fii e 4 B 2R) 2 T PR3 IAMAL B 6T 1C20 (IR 2 ffa fiti & , SCC) 17 7 SK-BR-3 (R4 82 1%:
F ) 3 1216 HE4S , BT 1C37 (45 B e , AC) 1 = HepG242 i 1 244 HE4
[0079] K628 7R 2 B AEEEAS 1 (aneuploidy) LAk £ B AT 5t w116 24 98 ¢ EDNA B 4if (1) FF
i, HE T 78 76 (JR162A) 528 7 K2 K47 (K162B) o E62A 5 7 « 5 RE To AR B A5 1tk IR A0L R

P4 A [KI62B ik 7 % G 0,44 B PEAR 1488004 i LSNP H 45— AN Ak Fy &5 457 5 K] P47,
B2 1 B F T RN R T2

[0080] K63 EI/RIEIR NG T 5 AT HIZ/AIMEIRGNE S EA I BI63ARRTE =N A
s 4 (Gaffney2£2012,JS PedersenZ$2014, f1A SchepZ2015) H fI#% /IMEIE R HIME 5
55 AR AR R B IRAIME 5 2 TR R S, B RE VT AT iR CAO LIRSS S 1 A T B E 42 R B oR
BT IR 29 185bp A% /MR B 5 Ak (19 B 5 AR X, 3 ] B8 A2 T LA B 1 IR A BB 1 IR MG 5
Y0 [ o AH S HE , >R E ¢ FDNAR BT A 1% /MR 1 B80T S 7 — e 43 PR e A2 o DL C ) SS90 3 B
£ B A BHE R (166bp) FIE T8 1020 A o BE AN, F 42 R A4S 5 1 ¢ FDNAZSGHE 1) 78 o5
i AT A QTR AR B 5 Bl B - I 63B R s 5 B 6 A [ (R 46 & 51 R i B — AN 1)
Z/MEEE o cEDNARZ/IMEIR S 5 B IR Bk 13 /IMA I R ME 5 i) 2 BIIRME
SHEA JE63CHERTHOL ¢ FDNAKE i H &I IR IS 5 55k B = ANl A - s 42 1 ok
IR IS 5 2 18] B BE 55 o 63D i 7 THO2 ¢ EDNARE i i & IR BIE 5 53k 3 = ANSERT A FF
FR B 4 1 B T W R S 5 22 TRD PR PR 9 . IEI63E 2 7RBHO 1 ¢ FDNAKE & IR 55 5 5 5k
H =AM e B BB S 0 Sl VR UG 5 2 TR A B S . 16 3F i 7R CHO L ¢ FDNAFE i Hh %
R E 5 52k B =AM e il o B8 S 1) Sl VR S 5 2 (B PR Y . E16 362 7R CAO 1
cFDNAFE i H B U HINE 5 52k B = AN e i A 1 B 42 10 Bl 1R 05 5 Z TR A R B
BRI B I Ve s B 5 TE RN B a6 2 TR Ui o [ 45 ¢ FDNAZE =5 I 380 , 78 0230 7 o 1)
ARG Z 40 BT B B S BT R IR BE T o B e B — B0 B B AE B
GaffneyZ,PLoS Genet.,#%8,e1003036 (2012) 1A SchepZs (2015) 4 AR HI{E S . &
63HE 7R F R NME 5 5k B = AN ST A T R 42 1 Bl IR E 5 2 IR I R 2, (HLtE
I 2 & 0 DE R fRI CAO L FRI AR A - %) T-Gaf fney2s,PLoS Genet.,#:8,e1003036 (2012) F17JS
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Pedersends,Genome Research,$5:24,454-46671 (2014) iRAME 5 , Feilt 1 B SLA% /ML B
0 1) 278 B ASA P Hh AR U o FH A Schep% (2015) A2 BRR ANE 5 - il os SRR
Bof—LLES.

[0081]  JREHVEIR

[0082] A AR AL 1 8 X G A WA it b — Fh Bl 22 B 5 BTG 40 I DNA TR 77 A= (1) 2H 24
A/ A A SR AL 71 o AE st 7 U, AR AR A T AR HE SR E N R AR PR i
B2 P E 195 c EDNAFE SC [ L 2R / BN AU SR A 45 e 200 R R 5 B X BL I 7 v

[0083] 7 B2 T~ DL FUil - 5 5 AN R 4 B 2R Y 19 ¢ £DNAS: F-7E LL R 7 T 2 A Y : ()
cFDNA - B 2 v Ak HH 30N 35 DR 2 AT ART R s Bk e et (BRI i BEA I o 150) B AT BB A4 4345 s (b) A
2 R ZH B ) HR AR R — X 2 I — 5% ¢ £DNA Jr B 2 iy (RIF ECERAN ¢ FDNAZY - 1 7= AR () T 4
X B Ak o 55 B0 B A s A1 (o) N3 IR 2H P AT AT ARl s 2 o) [A] 28 S PEAZ /MR | A2 T HY
PUAECDNAFy B b (RPAE T8 55) 1 T BB 43041 o X AE T SCHARAE 204 ()  (b) Fil(e) , BRGEFR
R B/ R R0 AT B 1 B L “DIF AT Atk S Bl A R (B - MEE, I
AT DA R Bt AT 0 R A AR B < X e R Bk YR T G () Gn ek TR A% R
filf (MNase) DNARG B35 BafE) 1HEAT B 4 6457 A B ESAR S0 1% /MR B GL 6 J5 /MR R 5 2
() 58321 S Ak 1 2[RI ZHDNABEAT 43 BRI SRR T o

[0084]  FEAR R/ NMA T, c FDNAZE KR 43 >k I T+ I 20 i, B i I i 22 20 i F 0 12 o o A X 4
M2 IR T I A M AU T, FL L DR ZHDNARS U E BRI IE S R 4t , ARG R G rh 4k 214
M PR BB AR o c EDNA K B 4347 BAZ 10 5B XT (bp) 1A FE 113 2y, FL 7 T4 /N e Rl el ¢
(1) B2 FEDNAFRR R , H B A 216 Tbp ) ik 25 06 , HOGE B T3 2 8 421 10 5 A% /A AH 9% (I DNA
KZ (E2) ZUEE FELL N B : cEDNA S X /MAE ) DGE R H A TIEM R4 76 4 Pk
(PR o o — Fim] B 1 A2 B 2o A 17 B bR B A T2 A B HA ] DNA D) B A =X, A& B 52 4% /)N
AL 2 o TEAR AAAT , cEDNAR K BE A A it 1 3% 28 IUE 4 , iF B -5 B e £DNAI 7 AR 1)
BT R S A% /A T8 AL 5200

[0085]  7E—usiji 7 s, A8 B R A /N B e SOOI Sk AR ) ¢ FDNA B SR Y5 T
et i v B A B EE A 2 7 AR DNA PR S 26 48 S A1 KBS P AT I 2 134T 1 43 A1 () « (b) FT/BR
(c) B & , % Fr Bo s G (91 anflosk iR A B 6 (MNase) \DNAR EI% e i) 1EAT , 1K SE 55477
FE P AL Bk e € 50 /MR B /AR 1) 32 5 2 1) B0 S A IDNA B o n R ST Ik, mf AR
X ey A DLIR AR B 2 R R AH 1 46 N R /MR 8 A2 1 JE S AS 5 (191 4 5 e 4
FTHR ) SR B0 HH e S DR 1 4 o s S RS SRR AR (n e Sk 4B Ao s B R L F 4
SPAH IR G A I A G R TE E I B ARAZ /M8 AL R i € U 2R RV AH AN IE 2 T AR N %
AN T AL IR R A T o b A, IX e ] 3E oo 2 2R S A e L, T SRR B S A A
5 PEDNARG LB B hr 5 R A AE 5 o

[0086] A& BHHE A I 22 A% 36 119 c TDNA B Bt BT HE 5 (14 A AZ /MR R 3 1 250 L R R 4 3
(Y 3 o SR T Je AR 1) ¢ FDNA KT CHO 1 B i A, 5 A% /N O 4220 1 3M 50 2] (1] B 1) Jeg 388
W AR, 15 ek 248 R3S 70 ) ] B3 (mappable) N2 BE R 4H . B ZACHO 1 HR (U850 H JE A1
A, HA 5T 5 B 4k R ORI T R B R e A (I 33A-B) o [ b X A 90 A HoAth TAE R 2 T
B4 ) J PR 2H 0 B AZ MR B —— @ i A R 1 7 — — H R T e 5 N ik KB NEAT R L
F- i 47 c EDNAJI 5 ( CAOT , 14542 (G) F B TOOf% 78 5 5 13 OMI&) o AR % i iR B W 4
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A7 49 1) s 0 B e P S R R ) (133A-B, 63A-H) , 47 S v 25 0 Tk 1 {d B Fn 4 B A
RHICEDNA (£1.5) «

[0087] A<k BH BTk A AZ /MR (477 AR B50% 35 DR 251 ) 1 PR it el 17 N 5585 5 (R A ) T e
SRPES A3 R AN, LS S A AR R /A 5 A7 BRCOR 3 1 N 35 AT 4 3 L P33 (1) 5% 7 AH B, 0 b5 0
(%) 1] R ¥ 3 B35 50 H 5 WU A% Mk B 2 KT 3 — B (BI63A-1) 5 JL-F P SE i %%
FIF I, A W % 3] 1) B B ik P P A P R A i i, LI e A AN AT RE 28 T AR A ik
RE R B EA A TR Z R (technical variation) 1% 2% & b 2 E 1) S Fc fDNA
[0 772 £ T 200 0 2AS TR A o] et S o 1 (470 2 R A A H bk XL R AR B BB A A B 2R
TREH) o ST 5 U PR X 56 8 R T 2R N B e N &4 A S I A /A s S R B B T
AR, UL AZ /M 5 a5 A% 1475 e S i H R 240 A A4 ) A L 52

[0088]  fiff g X R M AEWIRE i  CDNASK IR 1) 75 V5

[0089]  dm b3COES R I IRARE , Hoan 5 SCSE s v 5 BAR R , AR HOR AT H T8 E (A
) 5 5 A AEWRE S v 6k ¢ EDNASS BTk AR 2L 2 A0 / Bl 2 i 5 7

[0090] DRIk, 7 — e st 77 S, AR BHER AL 1 A e o b 3 BOC 40 FRDNA (e £DNA) (1) 7
A 2L ZURN /B4R BB S Y R T v, T VRS R B2 R A IRE R 4 B c FDNA, 43 55
[¥)c EDNAEL & B H AN £DNA v B s 1 0E 5 B AU £ DNA Jr BE I 28 /b —EB 40 A R | 7 31 5 AR s
cfDNA T BLJF 21 8 2 E01> o £DNA - B 1) 22 20 — e o £DNA F BOR o (19 2 25 FE DR 2H 9 () R (R 40
A8 5 DL SRR 25 /b — e £DNA F B AR v (1) 225 | 2107 B8 i o8 28 /D — S 2 3 e £DNA Jy BR 7= 28
[P 23 A/ B A i R Y .

[0091] 7 — et 5 A, % AE PR S ELHE DL N 900 B A el DL ) )5 2H RS El DA R )
JRZEL K = A I A0 I 2% R R B R

[0092]  #E—ksii 7y SN, i & /0 — 2 3 e FDNA 7 B (172 A5 B ZH 23RN / B4 i 2 72 1)
BBAE S — AN A% K R S /D — e FDNA A B A wits P4 358 DR 2047 B oL o A R 5
AR AR E RS “S 2 BT 48 AR S8 Y 5 20 LT 2l - AT AR ¢ £DNAJF 711
Jir L oof R DRI 2H (5] 4 2328 BRI 2H) 1A 1) AA A 45568 G B AR P RE it 1) ¢ EDNATR) J A AH S I B
bE 8 o 22 IR B I8 AT ART 08 5 v 5 0 G IR AE DR it o ) ¢ EDNA D J 1 A DG BB LE e o 491
WHEANBR T, 2R E P ] i 3 20 B 0 G () A= 0 & R o EDNASK By (R A0 %6 K S B, Fm] B
FEREAT BUAE XS 278 B R A N A B T R ) o0 A b AT B AR e Je b AT, iR 7R3 T4t
X} 278 B R AH 1 A AR AR FH 225 I PR 1 B0U0E B AT AR S o 7E 575 — AN AR PR 1) 14 S
B Hp 2 I ER b 5 m T aE I 0 B 2 T G AR R 1 ¢ CDNA [ 480 7 1A A% /DM 1] B of 5
W, Bk T7EIE T 22 Bl b 20 A% /IR 18] BR BS54 /MR T8] B AE D BRI o — PR
[0093] %% ]k v] DAYE H BCRIE TAE AT & 38 B3 U, B0 4 1 A 3L 1 PR 245 B 2L
I PE A TF IEHE BT X S 28 0 G R e R AR O B (L% B T B L SR, anE
FRIRAS) o fE— 25t 77 20 , %55 B3 W A DNARG DR SR 48 . 78— 2L st 7 =0, %5
7 Bl AL FERNA R R B4 4 o 72— St 77 Kb, 1% 2 2 PR 0, 3 B0 4 e iR i R IR - 7
— L5t 7 S, %S S L RE L t5 nT B PR B AR — 2 sty SN 1% S B L
FH 22 /D — ol 5 9 95 B 2% L AH < 1) 21 2 B4 i S8 28 AR p 1 008 o A — st 7 :Urp , 1% 5
Pl T 0, 47 4 2 B 4 B 2R R e N R A/ B B T /MR S B o 7 — 2 Sl 5 SN, 1S 5
i I B AR AR BRI (D fBk o i BRI 5 A e B0 o (1) 1 A il o 7 — S8 51t 7 5K
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th, 1% 3 (R A 4 G 5 L T R ) 5 1k (MNATAC- seq) SII45 ) 4 €2 )55 AT b P Bdls o 7E —
St 77 S S 1% 5% I A FE 4 2 B4 i 25 2 1Y) S5 DNASE A& RN/ BDNA (5 35 88 1 5 6 o7 AR
KB o AE— e st 77 20, 1ZDNASE A RN/ 5DNA 5 38 25 1 T 55 e R 1 o 78— SE St 7
FH, A Ay 5 R O 4 A2 K [P DNA - £ 1 i &2 4 0 1A % €6 5 B B e IR FE A5 o 7 — 2
St g A 1% e o7 BB 3 Ik L A P A% BRI (ANDNAR 1) A 2 20 2 55 40 Ffa 24 7R AH DG DNA T it
T8, 7F — e szt 7 20, 1% 5 5% B 5@ 1 6k S 1 AR W RE 5 1) ¢ EDNA B B b 47 e A6 ik
ZAEYIRE R A —ANEE AN B ORI MR A — e sty U AR S S AR
VIR SR E shd, Hod 20K A\ sl SR B RS A 2% 50

[0094] 7% — st 77 20 , 1225 ik A0 345 21 23 sl 40 it 2 28 1) 56 97 - DNA 45 45 B DNA (5 4
A AL E I AEPRFE 75— 28t 77 5P, %5 25 RS AL G 0 B — Fh el 2 A R 1)
ERNARIE B AEYRFAE  7F — L5t 77 30, 25 2% R A 3G B T A7 R BUANAAAE — Rl 2
Fh2H B FI AR IC P A DR AIE o 75— SE it 77 SR 12052 R 0 B 48 ) I T 0 A% B T D7) ) e A
[ A= VHFAE

[0095] B —ANER A5 B LG 28 /b — e e FDNA F B R S ) 9k DR 4EL A B B R rT DL &2
Foh 7 RSB o 7 — sl 75 Sk, HH AR PR f A2 R ¢ EDNAK S (7] e £DNA - B fy 32 [K 2L A7
B R Iy R S (805 A0 /B R o A HE T A M BE) SIS — RS B LR TR
XSt 7 S AR i A S o CDNABICHE (1) DG R B8 e s 110 5 28 TR A O 1) 2H 2 B84
FKARBEAAEA TRk (contributing) o I W{EHASPR T, 40 5 c FDNAZLHE G465 7T 58 ) ¢ £ DNA A i
JH AR 2 B R WAL B 53R, B 5 Atle IDNAK i L AR S 5 S A W A B (1 5%
Kl nT A E A DTk - 7E 8 o — N AEBR S R, 5k B AR PR 5 0 ¢ PDNA B B A By 1 43 AT 1
H A W B fe v SRR (a8 (1) SR I FBE , AHOG T2k B A B X S (1) ¢ FDNA) (1) 235 [ 3k 4l
PAEA DTk o 5oF BT FI0 L Pl AR A DTk (1) 2 25 [ (1) 20 22 YR/ B8t i 2 2R B s 4R
T4 B E AEWIRE i ¢ EDNA P TR SR IR

[0096]  7E—ubsijs 7 sUH , i 22 /0 — S S E e FDNA B B 77 AR I L 4URN / sl 4 i 2 T 1y
A R, 45 X6 28 /D — U e FDNA P BOA 3 ) 35 [ 467 B ) 20 A HEAT B0 AR e 38 T 5 A K
EEC FH 000057738 40 ) — A | PR ) 7 497 2 AV B I 4, el (e L AR 46 (“FFT”)

[0097] 7 —2esiif 7y N, 1% AR B G 2 S 25 B R AL [ 22 /b — B AR R HR R — AN (1
73, For AR 22 /0 52 E0 Ao £DNA | BER i S LS IR AH A7 B A e Py, B e 20—tk
O B [ c FDNA F BE 7= 2R AL 23R/ sk A R 2R L D RS 5 — AN i 2 A 225 KHE L
BOX PRIy o V5 0] DR AT B & (B e HE 2 BnT Re ) » TR AR Bl 6B 2 I
2 2 HE DR A I AA R o 451 G 5 % PF 40 1T H AT B 1 4 Rk S R R A O, 451 an AL R A SR ¢ £DNA
Jr B AR i Ao B 0 0T e P B AR AR A R T X R R D) 1 T A0 Sl A% /MR B B B i 4 A AT
PR 1 52 R A7 B AT RE I o MR 5 — Ao B, 10T 43 ] 3 B S DR 28 L R IX 3 1 A /A
() B » 2112 X 35k P ¢ £DNA Fr BB AR i 4D 270 A BR800 46 BT 5 IR AR o 1% SR PF 43 ] @ i AT AT
& 15 O BC 2 AL bR, BLFE 5 T3 s o 5L AA A AR A 5 0 48 %) B G A (481 e £DNA T B R
Uity (50 H ) BEAT VB0, B0 122 X ek il JE PR 2 A o o 3 2R T R B 30 AT B0 70 e o 7 — 8 512
J5 2 AR BR B VE 2 5 1A AR A ¢ EDNA v BEOR B 67 L ¥ ] B8 11 AH 0% o 78 HoAth szt 7 =, A
B VT 535 12 A AR AR SR BT AR BRI 17 0 T A0 S 38 A% /AR B R T 45 6 AT DR 3 ) R [
A7 B AT I A O o TE — S St 7 3 S AT 43 5 12 AR 110 32 R 2 X3 A% /D 7 D
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FHZK

[0098] A<k BH AT id 75 v Hh it S B 2L 23RN / B 4N i 2 2R AT DL A2 5 B FDNA R 77 2B AT ] 201
LR AN A 2R A 7E — B st 2, 12 20 2 B4 i 2R R SR Sk 1 LA e B3R L B R A
AL Z AE — e St 7 sUH R B AL R AL AR L IR W AR IR AR R IF AOE (W
FERAEUR) O NURBEZE S RE 1 0 « RGEVE H S %00 B30 B & e i A HE R i 74k
Rt AN A HEF 0 AR RS A S XURN R332 245245

[0099]  fF — bzt 7 2 , %41 S B AN A 28 7R Sk 1 f B R I AR AL 4L

[0100]  7F s 7y 20 2 2B A R B2 K AR i R

[0101]  7E—2lsizjit 77 20 , 4 4L alan g 25 20 ok ol i vs A U A o

[0102]  7E—uesijfa /7 A , 1% 525 IS L T3k | AR I 2 5080 e ok g 20—
SN R AL LS S 2T PR B US55 B R 2H P o £DNA B B A iy R Aor B —— 1)
BT, 2 75 3050 K [ B TN % R 1K) ¢ EDNATEAT W S A il 2 2 IR 78 oA S it 7
o, 1 NS 25 S LAt 1012 7 S B0 AT L3S DL R AR — 08k 22 100 : DNAR B 50 5 50 %
£E RNAZR IR B 45 e o pAAe) G2 (Rl L S €20 ot ] R i PRt At P ik T A% R g 91 A0 % 24
A2 A /MR T o7 P

[0103] 7 —2&sijifi /5 A, %S B X SR AR FE N o 7 — e st 7 U, i S B0 G B A
a2 AL, HAT bk B R 2 e L 1B AR UR AT R FE R E (A AR BEAE AR AT UR) O LA BE
RAEMER R RGN E B R R E & R n R R R AR A RN R
PRFEAE T XUFD ) B8 2L 21451455

[0104]  7E—ubsiif /7 U, 1% 52 SB35 5 L 21 sl 4 i SRR AH G 0 2 25 JE R A i &2 /D
—HB o AR IR 4y o £E — LSt 7 TN, %5 B R SV A I B AR e, i e pE 43
(1 e L I A 3 7 — S si it 7 3, S P 70 A2 25 T 2H S Bl i 2 R (1) 2 5 R TR 2H AL R 11
FrvE (annotation) o £E— LS J7 3 H, IR BB 1P 4) A2 3 T 4% /N AN/ 8 G 0 5 /MA R A7 B
TE— e STt 7 S, IR L PE 7y 2 5 T 4 Sl AR AL RURT /B e 48 b A7 R o AR — L S
H, IX P43 2 T B D — Bl S R B TN 45 5 6 mit o 7E — 8 St 7 30, IX B PP o) 2
T A% R B R L A o A — e St T, IR LB P 432 T T A% /MR AT

[0105]  7E—ubsijif /5 s, IR SL T 53 5 22 /b —Fh IEAZ A MR AR AH G 78— Se st 77 X
ZAE R R AE 5 R IE I L DR AH 56 o 75 — S8 52t 77 30 P, 12 16 A2 AR WA A SRR IE 1 3
PRIAH 2K o

[0106]  7E—uesfiin 77 s, BV h I 20— S B B (/) (B DA B 18 . 7EIX 2
St 7 S, VRN (BN AE UL PR B HERR AR LU O 0 5 S H RS R P IR Z A A —
e S 77 AU I BB AE A E T B CDNARK ™ A2 (R 2H 2R/ B4 i S8 7Y i 1 7€ o A8 H A S it
J7 2R, B A € 5 B FDNAR 77 A [ 4L 2URN / sl 4T A 2 8 i 5 o

[0107]  #F —esiti 75 = , K4 25 /0 — L6 o FDNA F BER it 19 55 $0 A 262 IR 4E Ao B 7 o8 30
cFDNAFI =4 IR 23R/ s Al i R (1) 20 R FE 5 — AN sl 2 A5 35 B (1) — A 3l 2 ANRFAE
EU B RE B 28 2 — e ¢ FDNA A B A S F) 32 DRI 2EL A7 BB 1) 20 A B0 A8 e o 3 T 1% B IR G 3
2270 0 (1) A PR ) P2 5] A B I AR e, s L AR 4 (FFT)

[0108] 7R J B BTl AT = St 75 A, 1% 7 V208 nl AL A o 35 5 ik i LR i e 1
5 B8 e FDNA 7 A (1 2H 2R/ sl 4 B S8 28 () 91 3% o 2k 75 3 P A3 b A0 < 6t AR/ B otst
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ZRAE R AT S AR i (0S8R M R SRAS AR R A 1K 0 BEAT ¢ FDNAJY B 20 R
Ry H AT/ BORT BEAS 3 EUEAT 70 1 A V0RE it (1  EDNAR 7 A2 O AL ZUMT /4 S A

[0109]  #E— 2Ll )y 2N rp, ik 5 e A AR HESE BRI 7 7 &, AL, B EASER T, Okt
FARAFBIMZ WK 2 B I IR T 5 SR BB BURE B IR T U7 S IKE W, A/
o PR B IR AT VR IT T S

(01101 58 X B A B L I 7 ik

(01111 B3O Gt A T SCS o] b SR A0 Y R AR AR R T e (B n it
) 9593 B 3L » BRANAFAE LI B L 5 H 55 /0 80 70 X R K AR R i o X ¢ FDNAA BTk
HDEERAVIVEEIRA ) IESSiC

(01121 DAk, #E— 28 sfitJy s, A SR I 1 e X R o B BLI T 0T iR
F75 ISR 0T G AR WA it o 43 B TC 4 IDNA (¢ £DNA) |, 73 5 1) ¢ FDNAEL &5 52 A e FDNA Fy B
i 5E 5 B A~ FONA Y BUh 2270 — S8AR SC 1 J37 81 s AR 405 ¢ EDNA 7 B [ 1 81 i R 41> ¢ £DNA
Fr By 2 /b — e e FDNA Fr BOK B 1) 2 2% S DR 4L P9 1) ik AT 2L 7 B 5 R 9 22 /b — B8 FDNA F BOK
S 1A 22 DR LT BB 2 /D 2 S B FDNAR) 77 25 (K 4L ZURT / B4 S A 5 DL R AR 3 i 2 (1) 3
Hc FDNAR P £ LS/ B 2 AR R4 5 150 B L

[0113]  fE— 2L )y 2Urh B WA S B3 LA W5 A ol DU P s A sy B 4
JRZEL S - 4 L A0 A I R VAR

[0114]  FE— et 77 X, 7€ 3 B e FDNAFK = AL I AL 2UR/ sl i B S B i) AP IR A 5 —
ANERE NS 2 (I LB 28 2 — £ e FDNA Fr BOR S 14 2k PR 2L A7 B B A (R 8022 A8 e o 3 T
i 3 0 R AP it o 3 B EDNA R 7= A8 I 2L RN / S5 R SR AL 1) 77 VK T 75 5 X e St 7
B ARE “2 2% B v B 5 _ESCH RN A e AR — 2SS, 2 5 B T
UL AR Al e 2 B - DNABE DRI R HiohE 58 \RNARIE Bt B et (A ) G Pl e £ o
AR ARG 3R E 2D A S0 RARE i AR O 5 B e T S R B LA 5%
/b — P AL 2 A 3 1 BoAb Bl , AN/ s 4 43 sl i SR 78 v A MR/ BRGL  J /A
A7 B 7 — st 5 s, 1% 2% R R I X R A RE 5 D ¢ EDNA A BEHEAT I e SRk 2R
Jl AR ALK B — A B A BAT SRR AR o AL — 2S5 U, 2R S5 R I
EWRE SR B B, Horh COR NG B A S R AR A B3

[0115] 7 — s J7 A, 12225 [ e Gl 1 s F AN AL IR b (A sk v A% R i) VR AL
Gt JFOR A B o £ — LSt 5 T, IX 28 225 P 1 455 00 0 ik T R 1Y D 9% (JTATAC-
sea) M 5E (1 G o Ji m] e A HcHls o E — B St 7 SR, X 28 22 P R 0 A X 2 2 B 2R
R [y 55 DNAZE & A/ BEDNA S 48 5 1 J5i (14957 B AR 5% A9 H0s o 48— LSt 75 30, IZDNAZE & A/
BEDNA L 45 52 i e s [A 7 o #E S S 05 3, X 8 B A 3l i S R IDNA - B A i B 5
PR Gt JoR G B LE M RE 1) o £E — 8 Sty 2, X 27 B2 B8 o i FH A IR g (UIDNAET)
Ak R 2H 23 B2 S TR AR SCDNASK 52 1 o

[0116] 7 —wusij 7 A, 12225 R B4 B X 4 23 sl 4 i 28 78 (060 B F-DNA GG 5 B DNA
o 3 R 5 A7 B PR AR DR AL o £ BB St 5 3 L 1% 225 BRI A A BT b i 2 A
PRI 58 R TK I AR MRS AIE o #E — B8 St 7 30 5 1% 2 2% [ A A5 06 N T A AR B A7 AE — b
82 R 2 B I ARIC O AE RS AL o £E — S8 St 5 3UrR L 1% 25 TR A 0 L T x4 IR i 1) 51
) AL VPRFAIE
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[0117]  7E e J5 b, 7€ S B FDNAR = A i 2L 23 A/ B 4 O S 7Y (1) 25 IR A 45 5 B
HA ¢ FDNA T BEAR i Hh 48 20— 1 (18 5 DR 40 7 B 1 2 A1 3R AT 250 A8 e FE — S S 77 30, 1%
B A L 8 L AR

[0118] 7 —sesijifn 7y s\ , 1% LI B HE i 525 BE R AL [ 22 /D — e AR Hp B — AN (1
g, Hodix vE o AR 220 A o £DNA v BEOR i S 2k DR 40 7 B A e 1), L HPff o &b
— L8 SO S B () c FDNA T B P2 A AL SURT/ s A 2R AL () b B 5 — A a2 45 %
P LU X L P 43 o % VP20 ] DU AT A B = (9 a0 = HE 4 BnT R PE) 5 T AR X e Xt
(B 70 TC 28 226 JE DR 2H IR A A o 8 40 5 i PF 20 BT bR eT e 4E Rl S5 mT BV AE DG , 1l an Ak bR ARk
cFDNAF BER 3t 57 B 1 ] B 14 B AL AR ZRET X AZ BRI ) 1 1 0 S I A MR Bl R A RS &
AT DR ) B R AH A7 B B AT R At o AR 3 — Do B, i 0P 40 AT B i DR 4H L Ak X 380 (1) 4%
/NS TT B 5 4 7012 X 35 P ¢ £DNA A B i FRD 3 A A8 2 A8 46 B i 5 R IR AR« ] s ik A AT 5 0
J7 V5K IR VT 4340 T 22 AR 5 45 Tl ok T 2 0% 2 AR AL R A G I 48 xS BRI S (9] T
cFDNA T B A i OB H ) 5 B0 % [X a1 36 DR 4 A s v 13 2K BB 3k AT B A8 4 76—
e s 7 S, ARFR I RE 5 1% AL FR A2 ¢ EDNA Fy BA S 57 B 1) AT E M AH 96 o 78 HoAth S 7 2%
W, AABR BT 23 5 12 AR R AR DL 5 DRI 4 A7 B ) AT R P A 5 & 12235 R ZEL A7 BB S e 3l A%
MR B ER R 25 A T R e T AR B D) E o 7F — st Uy 20 VR4 S AR bR I JE TR 4
X 35k HH (A% N [T B A K

[0119] S T 7 % 52 [0 AR 0 RE i 1 S5 3l EDNARI 2 AR (R 4L 2R RN / B 40 PR SR L [ 5 R T o5
i e s 75 S AR E VR4 vT B 5 B SCH RN & o 78— 285zt 77 20, ALAR TR
PEOr 51Z AL BR A2 ¢ FDNA F BE R Sty 57 B 10 FT BE M AH 2 o 78 A SZ e 75 5 rp , AR FR P 2 5 1% 44
FRARER DL 2 (R4 A7 B 1) AT BE AR ¢ - 5 (R 47 B e Sl M@ o A /MR 8 B 1 o 45 5 T
PR3 o T A% BRI D) 1 o 78— LSt 7 QP S 20T 0 5 AL AR 1 22 R 281X 338 1 % /) A7 ) g A
Ko

[0120]  7E—ubsif /7 b, F 28 e 2 25 B 1 2H 2 sl 4 g 28 20 ok | LA 0 sl 35 L
R0 R AR 2R o AE — e st 5 S B B R LI BN A | IR R L SR AR K
i (UAEBEA AR AR UR) QUL . R G B S8 30 B B e « SORE 1 g B A HE
R A A HE R I AR RS A | XA ey S 2 2345 45

[0121]  fF— st 7 2 , %41 2L E A 28 70 R ok 1 f B R I A 41 41

[0122] 525 7y =0 2 2B A SR B K AR i R

[0123]  7F—2bsizjita 77 20 , %4 4L aan i 25 20 ok g i vs A U A o

[0124]  7E—esijfi /7 A , 1% 525 IS A T3k B AR 0 3 5080 e ok g 20—
SN R AL LS 7 S, 2T PR R e 226 B K 2H P o £DNA B B A ity R Aoz B —— 1)
BT, 2 75 3050 K [ B TR % R 1) ¢ EDNAEAT W SR A i 2 2 IR 78 oA S it 7
o, 1 NS 25 S LA 112 7 51050 AT AL FE DL AT R — el 2 A : DNARR 1B B0 55 50
£ RNAR AR 4L - Yo 0 b 2 RIS , Bl gt 5 P ik PRt , il o At ) sk v A% PR IV £k
A2 BRI AZ /IR T A B AE e st 7 S S G R o 7E e st Ty U, 1%
S0 G B BIRBEAL AR — LSt 7 S 2R R ELIE B R A EE | IR AR 4E
GRFFFRE (AN ARG AR IR GR) QO NVEEDE . R GE M B B G« 285 M s « =38 B B S e
BAH RSB ARG HR I AR AL | XRS5 2 2345 455
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[0125]  #F— st 77 20 , 1223 BB A R 5 48 /0 — 35043 15 12 20 2 el 4t i 2 2R 4 5% 1)
22 BRI 40 1 ¢ £DNA By B R v T BEPE B30 1K AT BEPEAR SCIR U & o 76— Lo st /7 =0, 1% 5
2 B AL FE o FDNA B B AR Uity T BE M B 5 1% 2KmT 8 14 A SR TG 1 = 1 B 2 AR e

[0126] 7 —uksijifn /7 N , 1% 5% Bl A4 52 H B4 M SR A R I S 8 LR A ) 2
> — IRy AA KR IPE A3 o AE— L5t 7 S 5 %555 S B HE X L PP 43 1 B0 A 4, X ey
43 B 48 LA e 7 — BB Sty SR, X RS 4y JE 1% 4 2 B4 i S TR 1 2 2 R TR 21 AL A
(IR o 7E— LSt g A, 1% e P73 2 T A% /NACRT / BRGL €8 JT /N I 6, B o 7F — S8 St
TH, X P 5 T A S AR AR 7 A RN/ B S 2K A AT o E — B St U AU, I e A S T
Z D — N SRR T [ T 45 B A R FE — e S ity XA TR P43 2 T T 1 R R T B
A=

[0127]  FE—usijif /5 U, IR EL 3 0 5 22 /b — P IEAZ A MR AR AH G 78— 26 st 77 X
ZAE A R AIE 5 12y 2R I8 B RUAH OC o 78— L8 5t 5 S, 1% 1B A AR W RRAIE SR SR IA 2 TR A
Ko

[0128]  7E—uesjii 77 :0 , BN R i 2 b — e % | HAA BE DL EP 4 R IX 2R
St 7 S, VRN (BN AEBA R PR B HERR AR LU B 0 5 S B RS R P IR Z A A —
e 5 i 5 A, FE A E 5 B FDNAFR 7= A= 1 20 4R/ w4 ik S Y 22 iy i 5 BRI & AE HL A S it
75 A TR E S 2 EDNAR 72 A A 2L 23 R0/ B i 2R 70 27 ) ff o R

[0129]  #F — b sizjifi 7 A A AR ¥E 25 /b — b e FDNA F BOR 3 ) 52 304 56 R 4HL A B 7 o 230
c FDNAF 77 26 B 20 23RN / B 40 2R Y 0 IR S 0 B — N2 AN S - — A a2 A4
HREAE A i P 28 20— B8 e DNA T B A i 1) 32 TRV L7 B 1) 40 A b AT B2 AR 4

[0130]  7E—slsizjit 77 20 , 80 2 AR 3 B, 350 8 EL A 4

[0131] 75— st 77 20 , 12235 B i L 56 06h o7 5 9 Bl 3R B LAH S 1) 22 20— Fh 2H 4
BT 1 B

[0132]  fE—dbsji )y U, xS H R HH 5 A MK,

[0133]  FEAR B —ANJ5 T A, AR 2 B i 7 648 FH -1 6 5 B AR HR 16 ¢ PDNA 23 A 11 %
A e g A R ) M U R Sk Y 2HL ZARN / B AR B SR B VAL o H AT 78 S B2 E B R
IR () BB TR AR (B UG 3 L) AR ) — 358 4 ¢ EDNATRT SRR T BrJed o A i BH BTk 77 v ml ¥ 7
by FH RS0 R 5 B A MR SRR 43 o AL, H TR /MR o 7 PR R AT B SR TR AR S 1Y, ARk A
FIT i 7 92 AT P St P T o S e P RE ) SRR 2L 23 N/ BRI S Y S 4, o B SC BT s R R
FE 5 OO %2 E9 08 A6 24 I 2% ¢ CDNAVK 1 KR B4, v RE 55k B o 8 & 1 sk A Bl e
1] o I WG 7~ FLAD A 2R (9] 225 5 H0 38 R 490) R BB e i B 1 X406 348 1ML ¢ TDNAAS DT ik » 1X 2%
HoAh 2 2306} ¢ FDNA P 5T BRFE FE 7F 45 5 Jeoh SR AU 1) BB 3 2 R — i), SO o vy 36 -5k
[ 3 2 At 21 217 g A0 B AR B 15 5 (R adE e AT D M DR/ Bk Y5 2H 2R / B4 g 2 7Y
AN

[0134]  FEAZBHE) 55— AT, A B BT il 75 vE 4 F T X0 >k B AR B9 c EDNAST BT 1Y
2R HEA TR I 1 T Sk Y 2H 2R AN/ B4 B SR B VAl o P T 22 08 B O R AR R TR T
SZ AR SRR (B A AE A 122 o ) — #8553 ¢ FDNA o A 2 BH FF 77 ¥ A 348 78 i ) - 6 000
SE B SRR T AL 2545 (1)  £DNA, A0 36 %5 58 AH ORI ZH SR/ B M S8 2 o 3 vl {1 o B A2
(2 W A/ B, 36 55 38 I R L O VLR ZE GO MR R 2 e 8 4%) « B & S e (2
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LB MERT) , AN K St sl ng 1 4 SR 1 vF 22 A 2

[0135]  FEAK BRI 75— AN, AR 7 B il 75 40 FH T 100000 46 0% ¢ EDMA ) i ) L2HL 53
1/ B 5 % 8 A B A B A RS T (1A TN o B I 2% A% 6 ¢ EDNA B B PR AR XS v |0 1, o
b SCRTIR B R N B R, BT SR VR 2 A L R b R 5 A L 1 R LI R R ) iR ) LA
53 o Wbk, T b JE 3450 ()R] 6 1 2 FE A2 AN I 12 8 CRE WS - ok U5 T BEAR iR ) L
DRI R BE ) 3K 6 J7 2340 Wl 3 ik BRAA A 5 ¢ EDNA [ 43 A R 38 i o) A 0 e 2 A g A
(5l = GetafA (trisomies)) BIMNR I F I .

[0136]  FEAKBAM 35— AN, AR B B 75 ik T 2 2 (B AR BRI Rl 5 44) B AE )
Xf ¢ EDNA) DT HR - BRA 1 e [ o S A HE e 1) S5 A AR AR N A S 0 g ¥ o I 2 A i 11
DNAGEAT Wl J7 F 45 5 KU T (A4 Ik DR 40 1) BV B ) v o 5 VR T 12 P Bt () AR T
TREEDN 7 DA I8 405 - 10 %6 HEAARZH 73 o 36 T (ARS8 B A% /MR BV E AR B 1 7 v ml i idk
A P03 I 3R AT AL T, B4 FH 45 & AT B8 R 0« 55 9 R SR AL, B RS R A A
B LA 20 i 28 70t ] B 7E R A HE ST JU1 18] X5 ¢ FDNAFT BT MR 2H B o % B ke 3 1) ik S8 oAt 4.
2% ¢ FDNAR) DT HRFE FE7F JB 3 2 18] — B, SO Pl 7 vk vl 2 1ok B X s HoAth 20 240 JE RS
T LR 240 i A B 145 5 A2 305 B8 A HE S 1 i

[0137] AU B I o Ath S it 5 5K

[0138] AU HHIEFEME 148 FH B R O e s sl 8 FL IR0 RAE U /M 2 2 -1 R 2
W79 B 2R L 0 g i o 7E — i RSty Arh AR (D) AR MRS S LA,
Forp i /MR B SR IE Tk B B PR E (I PRI RE (1 40 1 AR R R R RUA g hE R Y
BEE) AR R AR 305 1) ¢ EDNAFH / B R 45 7 2H 2 URN / 5 200 it 24 28 1) S €2 53 11 5 AL TR DNA 5
(2) a3t b A SRR T e o FDNAFIAZ /A BT 55 4% /N B itk 226 B 6 SR IO K AN AR 17
cEDNAIRI KI5 ZH 23/ 40 fg S8 2R 2H Bl A/ Bl PRI A o

[0139] DRI A itk /IMA B E S B LA, L B BUS 455k A% AME B AL IS 5 o

[0140] A= pidZ /N B f pIe i 7 v L6 5 R L AR ¥ ) ¢ EDNAJE AT DNAZEi Ak | SC ) 78 (G
o S AN 0] REFIPCRY ™ 1) KA A T FE o o] T A R B IR B HR A 2 2% e
T8 E AR R 1 3 O BB A AZ /I B SR A SR U T DA IR (X DNA « 5 FH Tk T A IR
fitf (MNase) JH#b G4t 5 . DNARBEALEE L ATAC-Seq Bk H A 7E 2345 (a) « (b) B () FRH 3RS A%/
RIS B H AN AR 5C 712 . IX B850 (a) « (b) AT (c) AR AL T [0078] H KR T 1,
(01411 Ji D) =, foff FH 3 28 SC 2 (1) E 5 1R B I o 5 2 25 D] 4 v o S A4 A Ak 31 S 1 0t
c FDNATE DUk B9 40 B 28 R v A /N o5 A7, B B B Mo VR AR B 5 SR, AT TR BT A 2 [
S (13 R AN T 22 X 3 A e 2 B e A%/ AR o HE AR XA DG (4S5 o 91, 75 A4S K BH P 52
Jta 1A 2 e, FE 10T A S Xt (kbp) 342 8 11 ot 225 A S DRI A (e 00 7 13 ke 46 7 o 1S
) A S A, BI AT (a) , 3EAT (4 B AR 4, B 5 0 &S /IMAR o A 5% R A 2 Y T 11
5 5 o IX A R R 2 T 25 10kbp B 1 P AZ /INMAR SR I HH 45 460 1 8 67 IR 2 B o 7 A R B B A1 ) 5K
Tt 5 35, FRATIAE S5 AR RE 8 i sk R 7 (TF) I s R 7 45 & 4 A (TFBS) b (FLAE I TFES &%
TEBSHT I8 ) 38 KB 4% /MA) & 855 ALK 2 Gt FL 0 3 i Bt a7 s B ) R AT A i 4
i, B3 (a) o 1% G R 25 1 X% ¢ FDNAAE DTk 19 40 g 28 2L Hh DR TR V& 1 T T8 B A i /MR e
P B, U2 IR v B SR S5 %M 5 A5 5 o X S F5 T A SE R 24
Hibg (landmark) J& HE IR H 4346 (a) « (b) F1/8% (c) FI{5 5, 3 b H A I D] 2H b b 2 451 4rDNA
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il DB RO 5 B SRR AR 7 A < 3 P S A 3 LA R A% i Bl A e B (n 2k PR Rk
5) HAH RIBAT 9 R SR A X R R IR 1 58 o B M e JlAS R 482 P A1, B T DAL 16 P
R/ o A7 ) P (R0 375 B 5 2R3 A 5< 1D ¢ FDNARE: ity 28 RS £5) A1 D ot TR B3, RTAS
EHICEE S, H IR 2 5 KA e CDNARE fh EL AL £ — 283t 77 U AR WIRE LR B 30
Forp OB N BRALZA 53 RS AL 22 30 W, ELAZ /MR o 5 (0 2 25 [0 iz ZE WD il 1) 4%
XL 35 2 WSk 2 N R DR 2 £ 00 e 1 o £ DNA P BB SR U T 5 b % 1L ) 2 P B 4L 21
AN S ARG AR T O R (¥ 4 / 2L 2R DL B ik L % 2R ¥ e EDNA VR S 40 o

[0142] P IR2 . A &% B O B2 AR U5 2 BN B AN A/ il (¥ ¢ £DNA
SRF I AZ /N BT 5 /R TR 3% 252 B 5 SR U B2 2 < i AE DR A/ ORI L 1/ 4 it
UEHIEND 7

[0143]  — B/ IMEERE SR8 )5, A 2 M T LB MO MA RS 5 2 %4
B IGHE T B TTE AL L2, AT E 565 45 2 Fhie dh 2 & i 2 A 4 11 10k bp
A AR INMAHR S, I B85 EAT 32 B 70 B (PCA) DASRZRAFE il (SEHtA5] 1) BCIETE &
POEL A5 (S 51 2) o AR BRATT LRI 8 S it 51 o A5 P £ B A 400 2 o (XD RV L 1/ 4 6
AR ¢ EDNAFE &t R I R BZAK » BB AT — 408 A1 mT o “R RN ™, DA K ELAE T 0 £
FE/ AAFAE N PRIGAE BIPCA > B 7 B 4T 9 ik - HAEPCAZ #r Hh HIAT D9 O R UR 2 23/ 40 i
SRR CHXS T i A HAt A% /MR B

[0144]  SRFNFE S IFARLZLLL L TR T SRS A LG C 2 2 5 8RS I+ 1 DA T /2, AT E LA
H Ta) AR ACAE (SE Rt 1) BORDRE HAZ /MA RS O R B 25 6 12+ AR SR &
Yy (St 12) -

(01451 5ot T2 e W (4 5 45 BB S i 11 35 » 16 s 000 B 5 4 RG24 fh Y ¢ CDNA R R P41
2/ A ST A RS A DD T 5 5 A 5 B BT 38 5 1 MRS B A P 2 B PR 99 E P4 458 1 ¢ FDNA
IR 2/ 40 Mo S R A R — BObE o SR, B8 R 70 A SR U T G € S5 T AL FIDNA 43 5
TN ZAZ /N P SR 7 K 2 ZUR/ el 4 P SR 7R F A /0 B3 REA F9T0 X 2R 01 ¢ FDNAAT
DUHR AT AN/ B R TR P RIS IR it o

(01461 FE A K W v i AR 7 S ft 5 3R 5 1205 ¥ W R 2B Al o i T A 3 2 R PO
B AL (statement) o #E— LS5 2UAR , 140 05 30 E0 45 B 5E (15 20070 25 1) ¢ CDNAFK
PR LR/ B SR (R B4R o A B St EUHR AR IR A AN K AT RE SR R AR G
PRI I3 B 28 L 813 o 1A o 3 AR e b B4 < 5 i R/ BIOK SR AE ] ELAB A 2. R i
(R AKGE G SR A5 AR RE 1) H 32847 ¢ FDNAZY B35 3R (1) H A AN/ 50n] REAS T BT A
I3 E AEIRR L B c EDNA R A2 LSRN / B4 i 28 7Y

[0147]  fE— sl )y 20 rp, iR 5 e A AR HEE B TT 0 &, A, B EASER T, Okt
FARAFHEMZ WK (2 BT IR T 5 R BB BURE MU IR T U7 SR, A/
o PR B IR AT VR IT T SN

SEHEHI

(01481 SIZiiH1 . TEAMMIDNARG /D f FELE ) 2 53 5

[0149] {8 FEAUET o PDNASRHURINNas o8 4,52 56 4 0P 503 o S KR s o . 405 LAV
{4505 B IS S 255 A 72 1 T B0 L 4, BT 73R4 IR EDNARE B (343K F R R
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H I A B ST I ML 3E s 247 . c£DNA) 3k [ B 5 55 4t o AN 1) ¢ EDNARE
(MC2. c£DNA) 3K H HA fil iy Mg (1) 25 2 1 DY 4 ¢ EDNARE i (I9Rd . 2349 Jifgg . 2350 Ji 8
2351 M8 . 2353) R A LA A [E N4 R 7S fyMNas e JH AL 5L 504 (Hapl . MNase
HeLa.MNase HEK.MNase .NA12878 .MNase .HeLaS3 MCF. 7) F13& [ AN [G 45 4% Lot AMA ) -E 4y
cfDNAFE i (gmlmatplas.gm2matplas.imlmatplas.fgs002.fgs003.fgs004.fgs005) 352
B 2P Sk B BRI A 4T i 25 (NAT2878) FIDNA K 3 A0 M il Fr Bt 45 BL B 48 TR &
c T DNARE i 19 F-4E (26 % , AR . cfDNA_#43) FlER A {52 55 M 5 PR 1 746 (18 %,
MC2. c£DNA_B43) A R BRI i AR 2 7 IR BE R 52

[0150]  $2 B EC 4 A 48 FH J7 V2308 43 i 3t | PR ey 5L AR 46 (FFT) B R A < 1%
3T R SRR AR 7 s B 3 AR AN B3 A 22 /b ]l R AR/ IS 5 R AR R
BATTIRIET-120-250bp YU ], AL 45 FE 58 50N 1% /M i 5 I DNA 1K FE S [ (147bp) BA K
W/ NMEERE T HI 8 FE 51 (10-80bp) o I3 BN TEES NN 5515 YLtk fl N 5522 5 (4,
PR IR A X BRI B0 5 1P 35 5 5 ] DA 21, MNas e 7 46 S 56 F ¢ FDNARE i 2 7R 200bp J]
DL I 2E 100G X 2RI TEVETE N DA TR 82 31 X 2843 B 5 c EDNA R B Bads 16 0 AR
AR N R L ) EE R — E

[0151] GBS 1A (ARG B UG 26 HR (1) 22 57 o IR AT BB S Ao SR Y Hh i B 1 I S K
(AN [) A 1) 45 SR o W SR YR T 435 5 1% /NS FEIDNA I 5 7 7 51 A R A5 38 DA A0 82 1) S 3
U ] FE 1) ) 38 AN S R 1) L v T U P 0 3R ) e B B ARG T U PR A R I o IR 7 AL T 113
Fr 7 A8 L fg P 2R T B T 3R 4T ¢ EDNAFIMNas e il - £ 48 0 o 22 42 1) o 56 FH i A0 (S5 43) DNAF
cDNAFIMNase (I BE ML A B AL B Gk T 2508 1 P oo e ke i P s A X () A e A ey 1
LR B 5E AT R

[0152] 7B R 3CH, JE T & 1 196bp i 3 4b 5 B DL St X6 18 1bp 22 202byp 4 43 26 3 [l il 75
(1) BT A 5 B 3 AT B o R R T B A A 3 R DA AR i 0 20 R 26, DRI O TR R4 3R 1) R 3 5
0 BB B T o A R I S i 3 1 Dy Bl A o) o Ak i B T 1 A 5 E AR 5% S 7 3P
AT A B AN [ B A% ) o B4R SR 2R 7R 1% 4 VAR H B 11 10kbp X e A1 (1) 196 bp &b J 1 1 5
AR I S X 2 X B itz X7 7 N8 e iR K GRS B2 W55 « BARIRTERT —Fh %
43 HH B AR Y 3= B A3 43 B (PCA) « 531 (PCL) (28.1% 77 7 (variance) ) i 3R B3
71N 5 5 T 22 7 T S TR 2H S A 2008 R X 43 MNas e Fl e FDNAFE & o A et , PC2 (9. 7% 5
22) #i $KMNase Fl e FDNAKE 5 22 18] f) 25 57 . PC3 (6.4 % J5 7)) 4 3R B RE i 2 TR) ) 22 5 o RIS 4
71N 2 T 0 B ) R PR I L LA R S i B I B SR R R g I R ATV B, B TiHeLa S3
IS TEPCATN R Gp ] 5% B2, BOOR IO AE AN [ 1) S 6 5 28 i ELIBAIE AN [ (R 5530 7 5o
BT “IEH” cEDNAFE i - 8 ¢ EDNAFRE AN 21 il SR MNas e b 19 4 AT =, Y5 E AR A
JiRE 2 AR (22 T 1 i Jo 240 R ) 1) = R A o AL T Bttty MU 1 A [) e SIS 28 1) e
2351FEFR R (S IR L) GMUFI IMUAEE (i 5 it M3 U 4R 0 £ 1 o Ath o EDNARE i SR 21X
P 1KLL A i P0G DL AR BT WL 82 B I 3 i 5 (OISR BB BB I E JR) o X Al RE R R
TR it £ & 18] c EDNATI £ B4R 22 7, R v BN IR IR A2 ) 22 57 (AR AR A48

[0153]  EI6FNT oS4 0 T i 25 R, (H 38 T 18 1bp 22 202bp AR Vi [ o L IR HE I, 1X
s e B St T i PR AR BB 1T 5 AR KRR R /2 AR 1 5 R T A0 4 M ) A0 2R ] 78 SR 1 P 1Y)
I3 M s R itk — AR R A M SIS T R R S P A =, {8 FH 124 24 5 B 1) 528 () PCA
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By AT c EDNAMIMNase B HE 4E  FELL T oA S & b, HEBR 1 T oKk B 4R 9k 40 2 () ¢ CDNAKE:
i T N B 3 B 3 0 A2 )8 o B8 SR A ¢ FDNAKCHE B B 7Rk 3 i 43 H B9 5 7R 7S FhiMNa s e B4
LRI AT S I o BARAFAEAH S i 1) 2R 26 (H AR AEAH 2 RN A2 AL (R AR AR
1) AT 225 15 i R R SR A0 o o 4810 20T 00 P 958 1) 52 e 2 v W2 1), 3K AT LA AAAR AR . ¢ FDNAAT
AAK . cEDNA_#53 PLIZMC2 . cEDNAFIMC2 . c£DNA #5743 1) 43 B8 v & 3 o ] A P B AF (read
sampling) AE IE1ZF ARVEE (technical confounder) o

[0154] 3% Sl f1) — L B WL 22 L4 «

[0155] 1) cDNAI 7 3t v BB B 46 AR ARl % M B ALE 5 o

[0156]  2) i AL DRI AH 1) 74 (Wi 2L 10kbp & 1) VAR A% /IMATE A5 5 1 22 3 SR ok
JEAE G

[0157] st 5 24% /N [T 1 1 VR 45 L 437 o]

[0158]  FESLHtf 1, A 70 7 A JLE s e A2 Bl R 2k I i B AR R 2K . o iR ix d
H £ 1) S BGE 46 AL AR TR SR B A /MR B AL AE 5 (B EGER 1 200075 267 41 2 I 101456 7
F P R 9 ) ELRE it SRR 551245 5 AH O BT RHZ T VI B I, R XS e TR e S
RIRA Y UL S AE MR B e 8K H%(E 5 1 & 4E MR B i ook o2 Y. R Tk B
(), LTI IR R T PIAPRE S A B A (RE ST 2 5152200 - FRAT T TP MMNase 245
£E (MCF . 7THINA12878 .MNase) A1/~ c TDNAZL Hn 45 (g . 23490 44 . ¢ £DNA) A5:95.10:90,
15:85.20:80.30:70.40:60.50:50.60:40.30:70.80:20.90: 10F195: 51 E Z& VR4 /5352
. 1129690 /5 EEXT e i AN S (L& B R BWIEGRE it 2 —) TR LA B IMNas e i
EEIEEEFE L8110 77 LexT B I MR & (L% B SR BAIEEFE vz —) R B ik
[ c FDNAVR & W 4 45

[0159] K10 /RE8 115 Ge ik B -F- 350 5 B, AH 24 T B S(E A X IX L5 VR A 40 - T AL
109 & AN [F] A o D3 ik AT 3 204 SR A 2R ot FE AL X 1 % o AT R FZAE S HE R S O
BEVILLE] . B 118 ~MNase B R IR SV BT AN T i sr H B 12 7R c FDNAKL R ER IR & 4
RIS 32 3073 « FEPAE DL T 5 55 — ANPCY B SRR A B 52 10 4 i - 5 B mT B e
fRAEZE 8 3E M 15 25 52 4 5 B Gn [l ARSI, Q4] A A WA AT 5t P 50 P A8 46 v T30
PR R T B 1) B 2 Fh A M S T VR A B A« B 13 R R AR R AN R SR 1 R Gt I AR
PR SACUHE: &b LU 451 (0 VR 0 & () A A AR UL DL S ¢ FDNAFIMNas e i [ [X 53

[0160] 1% St 71 (1) DB WL 5% 2 — A 22 Pl i 2 Y (c FDNABRAR A/ 2H 2328 0Y) 5 AR e
[RGB A5 AT E I A /MR A A5 2P AR R T

(01611 SiZjitaf513 « A A c FONAMI 7 B0 A XS T % S IR -4 B o sl U 2 A% /MR 5 67

[0162] B AR AT I St 5] S 7~ W 38 e 4 2 IR 21 43 B N TE B2 AN 52 B 1) 1 Okbp B 11 SR IR1G 4% /1N
e AL G 5, AT A8 A IE 28 5 AR i) 3 ] J ke B L AR A8 7 v AN ) 1 7= A B T 1
FORSF AL AN TR o Z S Hta 5] op VEARHER 2R 10— P 85 vk A% /MR E L 3 S, 3
T I W 52 B [ S TR 7 (TF) 457 i J) Rl s 50kE 46 110 ) 40 1 S i o

[0163] W] LAFE 40 7€ 12 , Jed il A% /IR R 62 52 B T TR o5 A5 RS2 o Xk G €81 57 Jij 508 98
(140 5 M 0 R b6 FE I A% /MR TR A 8 L IR RS M CE TREE A R #0351 1 5 45 e TRV o 2
AR TR /M e A= A ey s e, LA e R 4 A A 5T B3 ELTEARE e 41 o SIS Y Hp e
R ERAR/IN )5 R 4H R 25 o e Ak, HOGET- A% BRI H 110 5 B2, BARGR B AR o o5 38 1)
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TR&E & mi SE A T LSRN AN B IR T 2 ) A8 4k, (595 G SR i 0 65 s R M 11 2 2 B 4t i S 72
(RITRSE &7 55 o5 A7 P 37415 — Fh ek 22 FhTF 8 2 Za £, )] DU % 5 — ek 22 Fh 4 g
FRI L ZURE M TR 45 G R o5 AL 1) & B2 BT FE K 45 78 X6 ¢ EDNAAS DT sk AFF A28 114 241 R 288
TR H R TR A YIS -

[0164]  JYUFSIZARYE , 8 FH TR, & 7 U BBl S B0k 46 SR MRS E A DA e BILAR 5 1Y) JRs i
/M E L VI B w1 - ChIP-seq# 5 1 (TF) 13K H DNATTA: 1 B4 (“ENCODE”) 3 H
(N R LA FC T, [ SR Ak B T AT, Ty L 24 0 DL FEHTIR) o D] Ay b e f 356 PR 28 X [ ¢
& CF#420042400bp) , J7 LLIE L A8 FI AR S pE AR (1x10°°, VELRME B2 W7 ) {5 A4
N 25 45 225 3 14D 35 R 2B 5K 3 31 3k A 1 B8 PN PRV R 6 5 7 A o I J 60 3K 7 o e S S 905 ) T
(TR G AL m AR G IR T N AT

[0165]  7EHBA 2/ ULKITFHIIFE i vk H & ARIE TR 25 A A7 £U500bp N %7 B AL i3k
HOEIGEE AE SR N AE AL E AN BT A RS AG , 7 A B LA TR AN M 1014
1019 &, BARBUE B T TRR BT 51 K B

[0166] 14878 2 AN [A) B i N JE R 41 A 246664 CTCR 45 A7 £ Bl 13 Bk 46 1 43
A, PO TE S A 7 A £ [l o CTCF & — P 4 2% 1 45 45 B 1 o1 L7 2 Si ik oo b 2 24
F SR A FUE 7, CTCR &S & 6 mUE 8 JR A% /M 8 A, (8 15 22 /D20 MZ /MR TE SR i 45
A7 s JE) )Xo R Lt A AR B T LR L A 185bp o X T I 14 LT BT B i #0 DL
[ — Fofr b N AR AIE A 45 S s 0 R0 T W % /DN S A7 (1) 375 AT JE B B 7S 76 S [ B ¢ E DNA A
MNase ¥ AL IIFE i o BT 14 N CTCR &5 & 1 e 3 B A KT FRAE H - A BB (102 , i A T il lg
() JE B E TS R B TR R AN 45T 1 s MNas e T Ak B RE (5 2 7 AE 6T T 45 & 57 15 ) B 5 110
WEE 1] B, s AN N, FH T Ui B, I R T L

[0167]  E]15E7x56444 - Jundh & 47 £ J8 Bl SRR 46 1 40 A1 o AR T B R 8 T4
A T 5 AR CE I A0 5 5 BRI T (EZAE R AN AT o B R MNase JH 46 1R
i = Fh (Hapl .MNase HEK . MNase FINA12878 .MNase) H A 2245 £ (11434 , Ho AT F B IX
SEHT D ¢ - Jungh AL i T A R BE A AL, Ble - Jungh A5 Fe e €5 2R 98 1) 4 F TR I 2 4
B SRR O B3 TE ARV A BN A ], 13 ES U 1R =3 0 ) 320 H ) Al e A5 TF Z= TR RIS iy
I 7 A4k B 42 55 T ¢ FDNARE i P 38 1 BORL 46 FOAZ /MR &5 A HE S0 TRkl 46
FUH SRR R T EEF

[0168]  [&]16\E.7x4417NF-YBSE &7 £ JE Bl SLEi Ak 46 1 70 A o IX BE TR 285 6 a3 1 132
HOR G A B B XK (a departure from symmetry) : BB, /R A (% B A M) 6L
-5 T B IR UE 4 A& o FDNARE i B8 Al 7] b IR L0225 o 3 I 73 T MNas e Y A TR A i AT
cTDNAFE {2 (8] (P X 5 = 7 5 S 7~ ~F- X80 T 5 4P % RO MR, G A g DL il e 5 i i =[] B L
A RE % T 7 BT 1) JE RN B R 68 s e 0

[0169]  Sijififs] 1 - 31 7 V2

[0170] I R RN HEAE: i

(01711 A ifn 75 B A 4 i 7= i 47 385 A 1) $2 B H AR 4R 10 £ £gs002 £gs003 . £gs004 A1 £gs005
FHIH A7 S A EDTAR Vacutainer® (BDA A]) H o 2k H IR 4RI 22 IM1 . GMLAFIGM2 [ 4 IfiL 73
AER A 518 13H0 10 J8] 4 g B FF ik it 47 7 5 H EDTAf Vacutainer® (BDA A]) W Wit &k
H 48 IR TR A 4123492350, 235 1 R12353 (1) 4= IfL A A K A B ARG R () — 3 70 IR AE &
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HEDTAfVacutainer® (BDAH]) HHifA7/INT = /INIF o 5 H i 5 AT 55 PRI 53 1% 2 (MC2)
H 4 M EELE & B EDTAR Vacutainer & (BDA ) H o AN AT PLAE FH4 - 10m 1 MLy - i ik 4 °C
T1000xg B 02104380 A= I 73 B e, 2 Ja Wi BIB I AR k4 °C T 2000xg B0 1553
A Ak I ML A -80°C R BAIml 254 i RE it 47 B 48

[0172] & F K E R A H PR R STER Y RN KSR E T AR R A F
(STEMCELL Technologies) (INEE K AFIEEFE L TV 44 40 BF4E) F£7E-80°C N Lh2m] £ 401 FE
it A7 B2 Ad

[0173]  IMLEFE A A AL TR

[0174] P AT —ZI7E ST b R VR VA UR 10 I 55 R o AR A0 A2 7 8 1 77 4% FH Q1 a AMPAJ
WA & LA A F (Qiagen) » faf 22557 %) M 2m1 1955 I 2K A & AR 2E AL PG IR 1) c FDNA o i
FHQubit it (BEARA R (Invitrogen) , MIFIAE JE NN 4= /R iy L4 FOEE ) NATuF 211 5
il qPCRIN 72 3K & FEDNA .

[0175]  MNasel§4k

[0176] i FH AR J7 148 K &k & (GM12878.HeLa S3.HEK.Hapl) 12750005 /N4 o % 4=
KA 57 18 I8 PBS A B 4H MY o A FH 2x AR FR 1 CSS A 5 6ok 40 P Jioke B 11 i A4 R A B s 3
i 4°C R 1300rpm By 0573 B0 FL U vE R HE T 8 o o A8 IS IR Lx B 1 g 41 1) 550 VR 6 0 1
12m1 9K YA PBS B B A MU T 7, TH B J5 83 4°C T 1300rpm B 0o 570 B UTTE o 5 41 SR i TE
Py E = FRSBZE MK (10mM Tris-HC1.10mM NaCl.3mM MgCl,.0.5mMIEKE % 0.02%NP-40,
IXE AR FVR A ) B 2R TH300 75 M R B R UK R R EE N iR E 104
L4 °C TR 1300rpm 25005 53 BT UE 4 B A% o 4 TTE (1) 40 i A% B =k FENSBSz iR (25 % H il
5uM MgAc,5mM HEPES.0.08mM EDTAO. SmMIZ K5 1mM DTT . 1X 8 F B0 1 77 & 4) Hh 2
FFEETFIBMI A . BB T4 °C T 1300rpm B 0 543 Bh T U 40 i k% IF B B A MNZE P
(500mM Tris-HC1.10mM NaCl.3mM MgC1,~ ImM CaCl 1XE ABEMHIFNEEY)) P 2 R5ZT
SOMPT 2 B o o At A% 43 20001 55 73 1 URE FRAE 3T °C TR s AU B TR TR A% BRIl (VRSB AR
Yk~ \) (Worthington Biochemical) , 3 FEIHTEPE MM T) Y546 F 70 AR IN85R 1Y
MNSTOPZZ 3 (500mM NaCl.50mM EDTA.0.07 %NP-40. 1X25 [ B # k] 7VR-&4) 1EUK EZ& Ik
SN, B JE AEA°C T B F 5] T 0 B 9043 B o A F Ry - ST« S IR B A4 DNA o 15 FH b
T332 FH 2 % B A I R WO B A% /MR BEREAT RS I B 98 F Nanodrop G A (FRER &
/R B} 2% /A 5] (Thermo Fisher Scientific) , 36 E 52 & ZEMNIK/RBMWH) E&E.

(01771 S B ) %

[0178] g F{ ThruPLEX-FDE{ThruPLEX DNA-seq 48Dt & (& hFLEEKI4H /A 7] (Rubicon
Genomics) , F AR IR ER) il 24 2 FEADAL 0 P SC e, A BB 11— RYIRE E 5
H 38 [ 87 o A% 3. 02210 . Ong (IDNALE J9 Bl I PR A it ST B4 A\ o % % S A8 FH 30ng
[R5 N AL 2 P A 2 44 I 2R ¢ EDNAST R 5 % S B R AR TS A, o 6F & SCZE R 2ng I By A 0
TR EAMC2 IR 5 > 3L 4% SC 2 PR 26 AR AL o 48 FH 20ng ) R~ 328 338 (1K) i N DNAKY % % MNase
TH A AT M 2R 1 S8 o 3l Ik S PCR M I BT A5 ot 1R SC P9 3 LA st 5 948

01791 /¥

[0180] B SCE#FEHISeq 2000 (f @& KE/A 7] (11 1umina) , 35 E A0F]4E JE M
B AEs B, ol E A 9bp R 513525 (index read) (XU 10 1bp B4l . — 45 I 5 i il
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f# (lane) £ XHR &M fgs002.fgs003.fgs004 F £gs0053E4T , A BCAF 03 FF i B JL 2
4. 5x 10 ANELHOAT o 78 22 AN TR o %R S TM L GMLAIGM23 4T I 5% 43 B A J AN 1. 2x10°
8. 4x10° 7. 6x10 AN HNT o — 4% I e 7 8 At b 4 923492350, 2351 F12353 v 4 — A
HEAT , A2 AR SH 212 . 0x 10PN BONF o — S5 57 VT 38 At of U b 240 J 22 MNas e Y 4 ST
P T (R A — AN HEAT AR A SCE 22 . 0x 10PN HIOnT o DU 2% 38 37 368 il o) 7 1 22 55 114
MC2 3 P 2 — #t47 H = 25t i@ R At X PR A B B 1 SR AR I S e 2 — R AT, 43 i P2 AR S
FE3£10.6x107H17 . 8x 10PN HNT

[0181]  cfDNAJU 7 % d i ab 2

[0182]  cFDNAFIMNase 3L HIDNATE AR5 ) T+ 4546 (KB 43 £ % J980bp 42 240bp) 5 Bt
TN — L6 - (14 5] 15 R i Ak PRI Sk 7 41 o A28 B ) 5 R i Ak AR 468 140 42 Sk 7 1 R R 46 43
51 T [ A [ B (“PE”) 28080 & 9 BN S8 (“SR7) 5 5 %2 /0 1 1bp il 8 & 1 PE L
B A SR 3522 56 T 30bp B /R A8 1 5 AN 3 11 57 B P T 10 SR o A5 FH A3 b 3 T
H (BWA-ALNBYBWA -MEM) #4782 FIPEFISRE #8525 FE K 2H (GRCh37, 10006 K& Afiv2) XY
{8 FISAMt oo s B9 SAM (7 F1I b Xt/ BT %) A 2036 A6 R 43 3% BIBAM (7 /5 471 Eb X/ BT 15 4
=) .

[0183]  ZAMHI A Ak ] 15503

[0184]  TF#HA A 1HHela-S3 MNase (& 3% 5 SRR633612.SRR633613) FIMCF-7 MNaseSE
36 (& 35 SRR999659- SRR999662) 1 H5 4k - U i SCHTiR AT AL BE

[0185] A AP 15 H) A KRS E R A F (I11umina Cambridge) (J[E 3 270 Hr) 4=
FHICEPH R i (pedigree) 1464 BANNA12878 f) 35 K 4H 1 Ml H a3 19 R A% HF BR kY =
£ (European Nucleotide Archive) (ENA, &% 5 ERR174324-ERR174329) o 1ZE i &
I1lumina HiSeq f# F2x101bpise B0 5 HIPE H7E I 7 5l 41 X 154 136 AN R ST IR B ST
DRI , 2 TN s B30 Ak 322 3k P 81 K1 LG A FH BWA -MEMOS 1% $df 195 4T B4 Eb X6 o

[o186]  FEHUIEHUIN{E R

[0187]  PEELHEHL ALV Sl 7 ST 22 1] £ Hh 455 FH (FIDNA 437 140 5 AN 40 38 iy (1) 45 8. o 245
FSAMtools B FHAR 745 11 (APT) $& U H BAMSC A o 488 FH 4 35 P R PERICHE 1 L X A4 , R
Uity ¥4 55 4 ) Gtk b o EL A B AR AR O (2 50 %) T AR AE BY I SREH , A — M5 s
PV I S AEDNA S T I B v (145 8. i R 5 2 B R AR IE8E (plus strand) b
X5 Tef FH e A2 AL bR o U SR 15280 5 I 8% (reverse strand) Eb s, TS FH & A ) 4 AL AR
R AT B A8 B PERCHR A0 o B st BB B L T, 28 FE P i AL b o W01 SR SR 37 5K
AEEY T 2 /b SRR, B R PR i AL A

[0188] X T ANZSFHFHIFH WA H etk (GB1-22°5 4L ta4k) , 7E100008H 2 1) & 1 (X
H) v E T 7 B A 17 SR AR A A H o an B X R A T A, % XA A R T
A== Pl

[0189] P i JE B

[0190] %5k % i 1 4% AE 25 X He i S50 o AR BGR AR 1 L3R . SR 78 75 20, MK LE R %
N0 X L b 3R Al A R R (e B AR e (FFT, RGUTTHgmFE M 358 H I spec . pgram) 11 5% X
Bl K, Hoh 4R 9 1/ 500083 251/ 10058 5 o AT 36 b, 48 %k 4 i3k 47 F 48 4k (3bp
Daniel l°F¥#% (smoother) ; B 80)°F35)45 T o {H — P AL E) A1 25 &84 (a0 bk R 41 171
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B FEBR LM IS H ARAT % X BRI AR 5 ] 120 - 250bp H R

[0191] Py gutafhnm iF

[0192] X} T-#E ARG, S e fE T A FE i A (1 4R 23 X B 78 5 3 G ek o ) &5 FE R BT B
X o) 45 S A 1 i AT~ 3 4k

[0193]  E 5o BT Fl R G

[0194] W AR TE AT A FF b AR I I 25 X B o 32 B 23 20 i (PCA s RGE T 4 A2 38 55 H (1)
prcomp) K BRI [ 4 5 I 76 — 4 2 (8] o X JLdE 47 22 1)« PCA %5 72 B SR 11 K30 40 A%
S YERE IR IR AR R T A R PRI AR R

[0195] TS5 b i B 2 ) {9 RSOX R L B A3 B 58 i S T AL A R it B (RGLTHm AR 3R
WA gt E (stats library)) o

[0196] & 53¢ (Kl - 25 Ao s Tl

[0197] 33k %o} 7E 22 P4 i 25 7Y vp A BRI ChIP- seq B4 147 43 A7 11 3045 R 41 o8 17 57 IR
454657 5338 FLENCODET H

[0198] 3@ it Ak A MEMESK 6 (JRA4.10.0 1) AR FfinoH A S LI HH
(GRCh37, 1000G & A v2) K3 Ak ik 1 35 [R 1~ 45 A5 1 s I B Sr 82 45 o f FH 3K 9 JASPAR_CORE
2014 vertebrates#d ZE AN EALE A [F (positional weight matrices) RiFEATHIH, H
Wi T “- -verbosity 1--thresh le-5" of# F A %E SR T2 P AR IR AT AEMA0139. 1,
MA0502 . 1FIMA0489 .1

[0199]  ffiH{bedtools v2.17.0%f K B 4= &8N TN 5T & FI gL o i AL bRt AT 20 £E . N
TRATAE B H AT AR T FR 1, S FH “+7 % B 0 T &5 6 L o o) BB e S s ke 46, m A
2 VR N T 45 A5 57 £ 25 % FR1500bp P F38 I8 75 B 3% 267 it A7 B HP 7 o PR i
BB AR O B 20 M B B RE i %0 o

[0200]  SZjitif514 : M\ FDNAH A 8 I3 /{8 RE IR SR IR 4 21

[0201]  JHVPAN BN [F)  EDNAH WL SR B 1 B Bk =0 5 & S EUX S B B =421
I 14D 35 AT 2H 4H 25 R IE 3 DA % DR A5 31 () ¢ EDNA )T BEAR R SRR L 2R 1) 5 7 (BRI 26 A
R A SR 2 [R) A 5 R R 22 R IS 50 ) 5 6 e EDNABEA TV B P DA B O Hb 2 A 5 50 L
FEA I R o BT A3 0 FH T g S T At N S A AR 26 R A Y L A IR o A T (E
AT 2 o I A SO i 45 5 S8 LAV S0 B, R IRLIE et ¢ DNAH, B 452 AR o s IR 1 (TF)
(B ANCTCE) MR N 5 A7 R AR 328 o B I » ¢ I e AN 44 v ¢ EDNAIN 5 i 488 71 110 35 R 7 A4 N s [
PR A% /IR 5 5755 PR EELRE RO BB AR 200 L 2R 11 25 R 2 8 R DNAIHE A i Z M A G
[0202]  cfDNA T BEXS BT Gt i /MR H & A K EDNA

[0203] @it XFafifb H I3 ) e FDNA F B b AT A v 48 2 RN 452 Sk 7 H ok ] 48 & B0 e ST
M4 8 AR E H B BN A (“BHOL”) Bk [ B ME (“THOLY) (B17: 3% 1) -
[0204] 1. ML FE S F S8t .

SR CEERR 3] MR B HONH ot

Q30
BHO1 DSP 2x101 1489569204 97.20% 8885% 9632 6.00% 0.65% 57.64%
[0205] IHO1 DSP 2x101 1572050374 9858% 9060% 104.92 21.00% 0.77% 47 83%
IH02 SSP 2x50, 779794090 93.19% 7527% 30.08 20.05% 21.83% 44.00%
43/142
CHO1 - 3841413668 96.95% 8681% 23132 14.99% 5.00% 50.85%
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[0206]  SSP, Fr4E ST il £ 77 58 - DSP, RUBE SC i 4% 7 52

[0207]  Sf -2 4 i, K U P A DR G T B i) e A% « 1200 3 AH G G v s B 5 I 7 1
BUS BB B EOo) 22 B B B B BT B I 2B X R A B A 73 b
B EE R, A LR P BRI L i B B R S B X e b X o BT
K 0, i e s B e 3 Bk T S 5 IO 1 B B H T BOR
HAE R FEH B (stereotyped) 8 f2 AEE M OL T AT Read FE 00 1 ¥ 1 1) 35 &5 %8  SSP, 4
SCEE I 45T R DSP, WU S EE R TR

[0208]  ~CJEBHOLANTHOL 43 51l /7 2296 F1 10545 78 25 (1.5GHA1 . 6G  BE) o FH XU 355 1 L
X T HE T 1 R B B 0 A LA 2916 Thp A 1 S 06 (5 YL €057 /MAAH G IIDNA K ) , 1100~
160bp K 2 75 Bl 1 2510 . Abp J& 1 (B 18) o IX BL /3 A 5 & NI AL 2 A i@ it 5 28 [ A
IR T 75 20 B A6 T 100 A1 S D026 PR c FDNA B o T IX R B/ VD31 (FEIXMHE 0 R @ i A%/
PR O BURLAE B T2 B 1) H I AR R A — e R B A A bR ZI B D) #, L S A% MR B
DNA )RR PE A % o 33— 25 SRR IZ B R ) 21X 28 16 Thp i BEH) R HFER AL, HPu B i 1
MNase Ry % /IMAAH ¢ v B 30 5 BB 7 0 S BEREAE (91 an % — 434k (dyad) 4bA/T = #%
TR IR U ) 3377 LN MRS « B IR AZ O ORI A X6 T B 8 S5 /A Bk s Az (B 19)

[0209]  i%c FDNAASAAAR TR () T 2 192 (IDNASSAS , 161t B i 0 L % 5™ ANS” 98 e i o £
TR R PR S ) % S T, NG 3 e 2 ) J sk R i % 52 A 5% H g, HL T ARER B e FDNAHR K
43 B 52 85U EDNA (“dsDNA™) 43 ] 7 167 B 1O AN 78 79 Wk 52 o SR A Wi i) L, A FH X0 H
Gansauge&5 1) 1 ZZDNAB FT 1) 77 2 il 25 >k H R IR T2 7 g Je A (“THO2 ) () i A% #& 1)
cTDNA I B FE I 7 S P, 3xX L it 9 2 k38 A% /MR JE BBl 32 IR DNASR A3 A AX R Bl V) 1) 87 5
Z s XF e DNATEAT AR M FE0s AR ) 2 A IR B B Sk 1 2 2 A8 1 B o B i X i 2 1 i B AT
5 RS G R snAs EANER SRR, [FIINR B E R R SR R R e, EAT B D
[IPCTH 38 DL SE4E A7 2 Sk 1 20, [RIINF B INAE i 2R 51 (index) (B]20;5382) o

[0210]  ZR2. H T~ BB /7 SC e 1) 45 1 & U SE R W) o

CL9 GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT HPLC
4lifl,
#%%2.1 CGACGCTCTTCCGATC/ddT HPLC
[0211] E vk
42,2 /5Phos/AGATCGGAAGAGCGTCGTGTAGGGAAAGAG'T*G*T*A HPLC
CL78 /5Phos/AGATCGGAAG/iSpC3/iSpC3/iSpC3/iSpC3/iSpC3/iSpC3/ AT HPLC

ISpC3/iSpC3/iSpC3/iSpC3/3BioTEG/ i

[0212]  SFFTHO2, ¥ FT 15 S E I P 22304578 75 (TTOMA B o A B B 43 A B 0 i 7 0o} 1o
T Yt T /IMA ) 2916 Thp &b 1) =5 U6 , (L AR 5 ST il £ 40 0 35 o | SR e i i B (
21.22.23A-B-24A-B) . EBIRFITH SCEAR B R 2910 4bp JB 1, &F 06 W Rp 7 v B BOR TR
3bp , X 53454 B BRSO\ 21— 80, X 8 N 41 1) 35 1E A iy 5 QS Hb S P T B g
.

[0213]  J&& TR B c CDNAIN 3 (1) 4% P A% /MR DR 14 28 AT 28 3 ] Pl il

[0214]  RIPh 2 SRR IEE 5 — AN B2 A2 B LA LR I A BOR 3 (1) 43 A B
H AR 4 KA T 5 ¢ CDNAST DT ik (1) AL 2R A 78 A N S DR Hp i /MR I 2 B R AL B, OF
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KT CHLRS 2 (CWPS™) o BAKITT S, TR FDNA B B A ity . SR B8R FEAZ /MR 2 S B30T, (R
I IR LEAZ MR A & F i RITE L o FodiAT 8 &, FF & TWPS, HARER DA% & B R A A AR Ry
HLO [ 5E A8 95 120bp B 1 DNA A B H 2 fE % R — & V8 B R 19 Fr BESCH (B
25) o WA B AR FE , WPSAE 55 58 Z1 7 57 1 B 51) A A% /MR B A B G B, 2 [ A5 FH Ak ok T e it
HoAh AR B Z DNABI S A IS (1B126) o 7E HAdAL 24 , WPS 5 355 DR ZH AR AE (451 4 DNAPSE: T7HE B
(DHS) iz 53 AHC (9 4, 55 38 3 8 45 oA 38 A /MR 1 B e 6 — 20 (B127)

[0215] )3 K& NEVE (heuristic algorithm) M A F-BHO1 . THO2 A0 THO2 % 4 45 it & K] 2H.
YO FEIWPS LA 0l % 5E 12 6M 11 . OMAN9 . TMZ /IMA DR 37 JR &R Al KA (B125-31) o 2 & A b, A
QAU 2 ] B B 1 2 A5 R AR 22 1) 185bp (E130) L J8H 5 NB/N 4Bl % MeEE K
FE (RS wiT 43 B — 2.

[0216]  Jyfiff s 75 5 FERE i P IR IR S 5 B B R 75 2L, T R o 5 e 2 % LA A
pi HH B U 0 ) 22 R 2 B B o R R 3] vy — 350t (1315 FEI32A-C) o AABHO TR 5 22 i T A
A THO1UE R I 5 1 AR (Za5%) B 3 2 A 3 23bp , (B T B i FE 3 40 IO I T 5 /N T 10bp
(E33A-B) »

[0217]  [R Ay i A% /MR AR S BCLE ST P2 i) 2% B 1] 5 N IR0 O 2 o] N g b i g A /N £R 47
S5 AL T A BOR S, UG HC S FE S IR B R ST o0 A A& i — R T R o B i
BRI 2098 FEIWPS , 3@ I A [R) 5 & REE IR HE 10 3M. 10 . 2MANS . OMJm) 3 bz K AR, He 43 il &t %t
5BHOL . THO LA THO2 L e ) B 4DL 25040 42 - 5ok B 1 SEdm AR B0 AH L , >k B IR S 1) 0
5 EARMI PR3 AH 9% (B33A-B) o b4, A I S HICHE 2 1R 00 i AR G v 8 55 e £ i (1315 1
32A-C) 5 MAFUEHRE 42 1R g7 B (K131 EI34A-C) ARERIF LA .

[0218] Syt ik DR 21 915 I AZ /0N TR 0 P RS i ek 0 s S L 615 & R 23 1435 78 s VL B9 F
HHT5r Mok HBHOL, THOLFI THO2 () ¢ EDNAN 7 54k ( ‘CHOL 53.8BF Bt 3R 1) X i & I
FE S THEWPS HE R BI12 . OMUE i R M5 S & S8 = VR /0 ¢ BB 15 H 5 T i
YN (EI33A-B) o % FE/NT-500bp (1) BT A U6 22 04 R 25 (&]35) , CHO 1 EE A i it N 226 B[R] 20
12 531283 (Gb) »

[0219] 2 A% /N KRG T 225 (R R 1 IR HAR R 4 Hb 5 7, 3K e Hb bR 2 451 G0 2 S S U or i A
SNETF-IWE FILF . 5B — 02, WAEZEE 22 3 T U B AL, HARST T 5%
S B AT BT B (bR (B136-40) o 2 T A% /MR (8] 5% 5 4% i M AL € B A i 2 [ R B o
AELEE , JE T Ihk B BRI AR 4 AR b K AR A B (BRAZHG -C) A& 7 100F-H 2 (kb)
1P (74 v {06 A 0 (R B L X B 7 11 LA 40 B O IX A (i SR TP I ) G 8 J50) B IX B (B K
P e J5) o 5 X =B A%/ IMAEAR L, X 5 AH F R /MR 2 I H A X 1 Tal B (R 18 7bp
(A) XFEE190bp (B) ) , [AJIN) L2 [X 2% 2 [A] HAG HoAth 22 701 (B141) & G iR K JE, A M
SR — M, H (2 AR ) B 7 AR oA T R X 3k 2RI R B A1, 52 381 5 dke TR (1) B
FI 5 E LUK Bh (17 1bp BAA K ; B 42, & 26) .

[0220]  JHEcfDNA A BEE 24 CTCE AN H A 4 3% [K 1 (1) /2 328

[0221] ST FIDNARG ) B AR S 45 08 1 P A 32 B 1 B i)« S I 2 B D AE 5 1
B R B, F1 5 85 R 45 A5 07 55 (TFBS) FHAR VI E A 5 10 858 A B o A PRAs A4 9 SR IR Y
cTDNA B B2 75tk H P AP 20 (A IR B V) 81 R U, B2 THE S 10 7 BRI BE R 40 7 971 s 4
(CHOL) , H B fsfi A Jv B (120-180bp; 120bp & 1 s XA /MAE RN & MR 5 EXCr
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IRWPSHH [R]) B2 B (35-80bp; 16bp T 1) B HT1HHWPS (K126-27)  AFEFRATT R T 3R 15
B IRGE AAL AFE IR 2 I TFBS 4R A , £ 4 45 TR FH 5K FHENCODE (TfbsClusteredV3)
[FJChIP-seql§H)—rifk (unified) FEA 5 R IIBRFIMOTMI &5 KK A2 4L

[0222] K AH 4)WPSSCFFCTCRE, A o7 i B I A% R 1) i 4 27 (F43) o SR , R0 4% 2] 45 4 43
WPSH 5815 5, H 5 CTCFES & A sl A B — 3 (8144 -45) B T-CTCR4E & A B RN 6 1
B E XFCTCRES &AL siiEAT 70 |2 (BT A FIMO T 45 S X} L SSENCODE ChIP-seqsZ 4R BT 4E %}
bE 5T 19F0 20 i 2 HR 45 2R IR AZER 1) 7 — F-48) o SE6 B9 31 78 79 SCRERICTCR
AL 55 3 T K A 7 WPS R B M 3] - RN+ L% /M 2 (8] 45 38 45 5 IR TR B, 1X 5 HLAECTCR &G & )
) 25 5 37— (Z1190bp—£J260bp ; K145-48) o 4k, 5286 155768 45 32 FR ICTCRA A R I
HOO TR 2H 53 WPSTT 5 LLCTCRES &AL s A & i 5 2 1145 5 (8149-52) »

[0223]  EFXFAAM I TFHEAT A 20 BT X T 1% Le A1 (¥ TR 1T 35 F IMO Tl 25 S FNENCODE
CHiP-seq #3522 13 1) (EI53A-H) o X T V5 21X 25TF , NETSHIMAFK (&54-55) , W42 21|k
Y5y T8, FEBE KA WPS R FE IS 5 o 1X 15 45 B A TEBS A BB A% /N 1 558 5 67— 3500
PRT & 1% B S RF DA O A JE e B U 58 B IR R A R Y S B C £DNA T B (118, ]
21) B A AL FECTCR K oAt FIDNAZE & 8% 5 R 1 (AR P 5 57 1 A2 328 .

[0224]  f /M ] B A58 205 7k o EDNASK Y 4 24

[0225] iy s dd 3t ¢ CDNAJN 5 B I & () A2 P9 A /SR AR 9 2 75 ] FH T 3 5 4 R4 xo)
cFDNASS BTk IR BB 22 4G 1 1 160 22 AE Ak A= R i b R 2 (IDHS AL A5 P % /IMA TR 5145
5 [ 0 1A B o 51 T E R 0 PR A 1 - LR+ 1A% /N 22 1) 0 22 1) o 5 1 T80 B (£97) 2 ZE DHS Az
RAL TR (anecdotal 1y) (B27) BUAE 4L & HICTCRAL siAb 4 Rt i) (B145)) - 54561
CTCFAL s 2 ALL , W %2 BDHS AL £ 1 -4 PN A% /INAR T 14D S 38 4 (DB 5 ALLT 0 97 T A% /N B
SENL AT A, 1% 3 5B A2 B 7E 5 B FDNAR 77 26 F 40 Jf 2R 28 rp 1 3 3 SR IR 1 45 5 S B )
(Z7190bp—£J260bp; ¥156) o S br b, #R4fE Fr A A 09 40 g S 284 BIDHS A7 £, I 5 R34 7Nk [ B
(Z7260bp) (1) LC A R MR AR AL o SRTAT , 12 LU 491 B vy 4D B A 40 B 28 28 350 g b B A BB A AR K U
(B 4 56 H ICD3_CB-DS177065%) o iX 5 1E Ay g e A4 H ¢ FDNA 3= Bk I 1) 3k If 40 f At T
3o

[0226] |5 Jim L A A DN 2 S e 4 7t 8] PRI R /MR R AP M5 5 (B136) o 7 2 TR L i ZR 4
i NB -4 1) 2 DR R IA XSG 5 14T 20 R BT, 78 s R IA X Pl AR 8 1 2 ] A W 82 1) 5 TSS AR
KB IR R B B B P 1) 3 22 7 (IBIBT) o A, S0 40 7 WPSER I HE TSS B 82 B i &b
TE AT I 2 8, 5 B 5 SRR /K 2 DT AE OC (BE58) o 3% AT RE S W 1 s 3% i R 22k IR Ak s 3 Tt
FIRE &) (transcription preinitiation complex) B{H —L8 /1 E7F .

[0227]  JXSLEGHE R B c FONA F BEALBE A SEBR B s & A ] T3S S B FDNARI = AE 1
H ARG S

[0228]  ARTHT , Hkfk A Jik K] 4 5 ] o £ DNA ST 28 A AR 0 /0 (1 1380 55 DHS 67 i RV s e Ui o7 i

=,
Ho

(02291 A% /N ) Bl £ 4 it S 7R 2 ) AR 4 et JoUIR 2R 0k DR R i AR A o 388 3 11 5 JF A
PGt Jo AN A 3 55 0 A /AR T R AT 5K, X 5 S A7)+ XS AR B BK) 20— 2
(B41) o S fti7] U6 IR 05 5 Bt AR S 7 i A 5 TR 4 rp R A/ Ak 8] B 55 L3RBT 22
[ (1) SRR, A0 5 110 1) B 5 B8 v R IR A 5K (15950 =-0. 17:n=19677TAEE[K) o FHXS T-4F 3
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X8, iZ% BT T e A A & B s (EJE10kb p=-0.08; FiiE10kb p=-0.01) - W/ HT IR
T 2 D60 M % /M EUNNE 5 I 2R DR, B S5 A% /N [ 5 B 28 B o 20 3 5 26 (R R JA A
KK (p=-0.50;n=12344MFEH) .

[0230] I FHAE 5 ({5 a5 Ja 25k D] A Bl At 235 A 3k R0 A% /N AR TE) B ) 1) — /0 3442 B K 4
[ cEDNA T Bl 6 (5 BB (informative) o 57— NELE AL 32 a4l 2 Fhxf ¢ FDNAFS
DT A M SR T B AR 1A S TR A o FLHEAT I, AR B 2 DR A B T LOKb
Fr BOWPSH R IR L[] (gene-by-gene) fFE Al b i 47 i3t — 20 $ 22 A0 46, Pt fdf BL i A5 46t
(FFT) o FETAE 5 1) 9 5 4 e A 26 3 il A (1) 225 PRI 3R A A DG B, A% T 1IE G BAAE 177 - 180bp
A AFAE B KA B T 5 R BRTE £ 199bp A A7 75 i /IME. (K160) « 7EHEAT £ X A4 R AN A
R T6 FIB B IR MBI ST Z AT, o ) SR B2 53 i & (BE60) o 5, 56
T =M REAE & (BHOL L THO1. THO2) T 55 , P35 58 FE E 193 - 199bp i 2 7 [ (1) HE 44 53¢ /= 1 7
RIRHD R LRI M R B BEFE A M R A BE2H 2 (K16153R3) -

[0231]  R3.WPS FTTH# 5 PR R A HPa 42 11 oG B
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" i REE
S 10, W
e
WOdm L8 a2 1 ] 0137 R TR T 0 0] s a
4
S 4
U.B7_MG EIRNLE 0285 -0.14: 0.1 0 9.1 0174 0.16 1 o )
Al ASaE  ErRgeR
L.937 ¥ 15 R L Th SR 0345 0224 0167 -0.201 -0.146 0180 0158 ERTE] 1 ] 3 5 2 ]
e TEEBERNL SREENIE
EHES ESRRE
....... v P T R L 5 2 1 3 ry
bladder ; i
WM.115 R FET Tk D284 D75 D144 D183 0130 0180 D478 D157 = )
%

[0235] @ N A i K4 (Human Protein Atlas) fE44%0 N 40 R FN32Fh IE A4 2R A4
XF19378/NEnsemb 13 R AR YA & (1) FPKMER IA B 5 i s e 46 7 20 F I T 10kbH1193-199bp
AREE ) S-IFTT (PR B AR 46 ) 9 FE 2 [R] (1) OCRAE - 3R 30 & B 1 o PR AR R i &R 0E
FE 5 1 T8 SRR DL A2 THO 1 THO2 FNBHO LR 5 (1) HE 44 28 3 R HE 44 22 51

[0236]  Szjiif5]5 : M FDNAf A 4 BE SR IR 4141

[0237] DAl 1 vl HE S B4 BetRAS TR AN DTk B2 23, 03K B T 44 W g i A8 %
(1) c CDNARE St HEAT I 7 o 3K LS A 3 A (19 A% /DN A T B A X4 7 5 {1 2H 2R B B 3R A X
KIK I EDNARER A 73, 1K 38 %5 -5 2 R A A1) 22 R U DL I

[0238]  J ik iE 2 A o FDNA AR PR AZ /)N A ) o 48 s g 1 5 ik

[0239] Dy fiff 5 72 15 T A WU GE E 4g B AR 25 w4 36 ¢ EDNAF o ik 1 JE i 1M1 R 1 %5 44
(signature) , ik 1 2k B HA 2 P IVIHIERE I R 12 BT AN R 440 T RRE 5 FF 0 1) 45
H c EDNAF BLEE SR AT 2 FE M7 (1ight sequencing) (R4 HH2. 2f% 7 75) -

[0240] 4 JEdE/NAH (panel) Bl R IZ W7 5 c CDNAS7 2
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B (B4R

Ico1 4 % 242 F
1C02 BPEE (REHER) \Y 225 F
Ic03 BOE (EEE) v 12.0 M
Ic04 LWE (RAMPRRERE) 126 F
1C05 WoiE () v 54 M
1C06 frief (R ) v 11.4 M
ICO7 + BE (R v 52.2 M
1co8 TEE (THH%) v 15.0 F
S THRE (FE) " 8.4 F
Ic10 WoiE (BE) v 114 F
1c11 HEWE (FiR) v 114 M
1612 FLARE (BAEAREE/ ) v 12.0 F
1c13 B FURE (TEBTE) v 12.3 M
[0241] — LI () " 270 M
IC15§ Il (/hE) % 225 M
IC16 R (REEE) v 14.1 M
178 T (FFa ) W 39.0 M
118 B (ERR) Y 10.5 F
o i (R v 96 M
1C20 § P (SRRAE ) v 21.9 M
- RE (SR v 354 M
Ic22 W (AR v 11.4 F
1C23 B (FEms) v 17.1 M
1c24 BiE (FERE v 37.2 M
1c25 MR (BERE) v 27.9 M
1626 BTFURRE (ARE) v 246 M
1c27 FE®R (T v 19.2 F
1c28 i (et Y 333 M

34



CN 107002122 B W OB P 32/47 T

1c29 il TEW? v 14.4 M
Ic30 ®EE (FH#R) v 105 M
Ic31 4 SIRE (REi) v 334.8 F
Ic32 WE (/NEAR) IV 96 F
Ic33 HEE (B v 13.8 M
P BB (BB |y e =
Ic35§ LA (S, B o 189 -
Ic36 HFE (FHR) v 264 M
IC37 § SR (W) IV 15.9 F
[0242] Ic38 ‘ﬁ%.ﬁﬂﬁ% (A BEE) IV 6.6 M
IC39 BB (RE#) \Y 39.0 M
. TSI () = o “
o BI0m (F RGRTE) - o -
Ic42 T (Em) v 11.4 F
Ic43 BHE (R v 219 F
1ca4 - wEE (T v 25.8 F
— T () i 20 M
e W (SEE, B 1y — "
e B (SRR ¥ e -
1C48 ** LEE (RAMERENTD 138 F

[0243]  §: & FERE M BEATHSMI T o

[0244] sk iR AN AT 3RA50 . 5ml I %K .

[0245]  T:REAHABERLQC H A FRE—25 0¥ .

[0246] 4 NL7R4844 B3 I PR AN AL S22 W, ek v Jie g 870 7r (01908 97 6 17 oK 5 X 6
SR M AL FE  £DNA, DL 7R K 24T . Om I 3% FR) U5 ¢ FDNAFE 2 RTAH S i R P A8 =
(covariaty) . fEIX4844 &, 444 1 QCH BA 78 2 AR} AR 1R 444 g b ik ¥ hL 44
HEAT SR B AR B it Qubit Fluorometer 2.0 (EfnRlEL AR (Life Technologies)) il
TECcfDNASZ %,

[0247]  {i FH 15 S A5 4 ) THO2 AH [7] 1) 777 28 1] 4% X LU i ELVE 22 1 i 7 5 St 451 4 (9 THO 2
FEF] R R o o B TV AR E FR I R 12 B 5.2 44 AN 1 A 40 B LI 2 (24) 3K AR 2245
W)~ ] (Conversant Bio) BRIM K 5250 % [ Pr/a 7 (Plasmalab Intemational) (3 [E 4R
W % I B RE) FFAE-80°C T LLO. bml B Iml 5570 il FEAd A7 B 2 A RAETELL DRG]
It PR 2 Wt BT DY 44 A A2 BN A7 3 L 1L 5 5 1 A B8R E A= 0 4w FFAE -80°C T LLO . 5m1 55431k
FE A A7 28 o 1 o o FH AT — 2007 52 THD I R R Y4 R 10 I 25 25 2 iR o AR B8 A2 77 1 1 7 S 1
Qi aAMPAE PR A% BR A7 & (DILAS 2 ) A 2m1 1) &% I 2% B 5 v 4l A6 496 24 1 JE 40 B DNA . 3 A
QubitZ 6T (JEARAF]) 5 FDNA I UERE & T 48 I c FDNAF= 26, {1 FH L ) 2 4% DU A ALu
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Fr 5 H) 5E il qPCRI 58 73— 20 72 FE AU HUDNA 5 ¢ LI 4> Tl 445 SR o — 30

[0248]  py - ULACHI iR 2 I RUAN RT 45, AE PN AR B A5 (aneuploidy) (25 B XS5 i
BEAT VP DA 52 T RE A i b A5 g R R e FDNAT) T4 < 1 20 , SR VR T 3% Gtk 1) 5 T A 52
KL B 2= (B620) 5 AR LK, — 21 IR IR 2 S PERZ Ytk (per - chromosome)
ST AT RE DL (BI62B) o 3k T IX BB &, X6 SRR T AN R A /N i SR 48
JiiJeE &5 L P J e R4 L e R 7 e S L R o) ) P S I e 2 SRAL T S it ) 4
THO2 IR B (325~ #3015 7 75) -

[0249]  3%5.CAOLE & P AL FE I AAME it I P 8 1

35-80bp

IH03 SsP 2x39 53292855 92.66% 72.37%  2.29 6% 11.05%  52.34%
P01 T DSP 2x101, 1214536629 97.02% 86.38%  76.11 0.55% 0.08% 62.77%
P02 T DSP gﬂgi 855040273 97.16%  87.72% 5246 0.83% 0.07% 88.10%
1A01 SSP 2:;.9 53934607 87.42% 68.30% 2.02 22.70% 15.20%  49.77%
1A02 SSP 2x39 42496222 95.42% 7661% 1.95 4.74% 12.28%  59.00%
1A03 SSP 2x39 51278489 93.12% 71.33% 2.0 25.68% 14.27%  5257%
1A04 S5P 2x39 50768476 90.30% 70.51% 2.1 7.83% 17.80%  36.76%
1A05 DSP 2x101 194985271 98.80% 90.61%  11.09 12.05% 2.24% 71.67%
1A06 DSP 2x101 171670054 98.90% 90.88%  9.90 541% 1.93% 71.26%
1A07 DSP 2X101 208609489 98.67%  90.34%  11.69 11.45% 259% 74.84%
TA0S DSP 2x101 193729556 98.81% 90.70%  10.84 11.96% 2.58% 76.24%
IC02 sSSP 2x39 57913605 95.07% 75.57% 259 5.40% 12.98% 60.00%
IC03 SSP 2x39 53862631 95.78%  75.66%  2.79 8.32% 13.25%  62.20%
1C04 SSP 2x39 55239248 95.47%  76.26%  2.57 8.28% 10.98%  58.48%
IC05 SSP 2x39 39623850 89.80% 69.92%  1.60 9.24% 14.63%  50.33%
IC06 SSP 2x39 59679981 9557%  74.90% 2.1 3.93% 24.30%  41.46%
IC08 SSP 2x39 46933688 94.38% T4.21% 1.92 5.92% 16.04% 45.2_§’I_-
1C09 S5P 2x42 59639583 91.22% 71.15% 2.13 6.69% 21.39% 43.50%
IC10 SSP 2x42 53994406 93.73% 73.40% 1.83 2.00% 27.08% 37.62%
iIC11 SSP 2x42 59225460 93.25% 72.51% 2.15 5.26% 2130%  43.33%
[0250] IC12 SSP 2x42 57884742 9352% 74.33% 2.34 2.66% 18.28%  46.58%
IC13 sSSP 2x42 71946779 92.94% 7247% 2.52 2.18% 2351%  43.97%
IC14 SSP 2x42 51649203 94.54% 7347% 2.20 3.23% 2226%  43.37%
IC15 SSP 2450, 508512803 95.49%  76.83%  29.77 10.66% 2542%  38.47%
IC16 SSP ;:;122 52739733 92.81% 72.85%  2.47 2.77% 17.71%  48.04%
117 SSP 2X50, 1072374044 96.02%  76.42% 42.08 12.16% 17.08%  50.02%
IC18 SSP 2:32 59976914 87.91% 6867% 224 4.39% 18.85%  44.44%
iIc19 SSP 2x39 51447149 89.38% 69.39% 2.02 8.24% 17.30%  46.33%
1C20 SSP gxgg 540838540 96.30%  79.11%  23.38 12.43% 25.72%  39.87%
Ic21 sSSP 9;39 53000679 94.64%  74.57%  1.79 37.39% 2989%  43.81%
IC22 sSSP 2x39 58102606 94.08% 74.08% 2.5 6.24% 13.65%  58.41%
1IC23 SSP 2x39 65859970 95.67% 75.67% 2.94 5.34% 11.09% 60.85%
IC24 sSSP 43/42 56344431 94.63% 74.46% 248 2.00% 2246%  46.31%
IC25 sSSP 43/42 75066833 93.75%  73.66%  2.86 2.24% 21.30%  46.19%
IC26 sSSP 43/42 79180860 9259% 72.32%  2.97 2.93% 22.34%  40.42%
ic27 SSP 33142 78037377 88.81% 67.04% 2.20 1.50% 31.31%  30.59%
IC28 SSP 33142 51402081 95.24%  75.74%  2.60 2.46% 18.71%  46.44%
IC29 SSP 2x39 49989522 94.46% 73.36% 1.75 3.03% 2582%  36.23%
IC30 SSP 2x39 58439504 9352% 71.19% 1.75 17.35% 2956%  30.47%
IC32 S5P 33142 78233981 87.86%  66.80%  2.25 1.79% 30.12%  31.20%
IC33 SSP 3342 52196185 87.26% 66.71% 1.9 1.93% 2744%  36.92%
IC34 SSP 43742 63572169 95.42%  76.74%  2.53 2.35% 19.64%  48.55%
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35-80bp
IC35 SSP 43/42 518554393 86.47% 65.90%  18.22 23% 28.18%  35.24%
IC36 SSP 43/42 54402943 94.62% 74.73% 2.21 32% 17.02%  52.42%
Ica7 SSP 2x50, 1175553677 93.00% 74.46% 38.22 15% 28.47%  35.11%
IC38 SSP :::g 47981963 89.35% 69.45% 1.78 6.47% 18.59%  43.08%
ICag SSP 43/42 61966854 95.29% 7557% 262 2.54% 14.42%  57.28%
IC40 SSP 2x39 53228209 93.54% 71.69%  1.81 8.85% 24.88%  34.95%
Ic41 SSP 43/42 78081655 87.11% 65.25% 2.26 161% 27.94%  35.21%
[0251] ica2 SSP 2x39 53017317 93.59% 74.33% 2.02 10.74% 19.04%  44.12%
IC43 SSP 43/42 76395478 88.41% 6721% 240 1.66% 26.68%  37.76%
ICa4 SsSP 43/42 61354307 95.15% 74.88% 245 4.34% 19.10%  46.39%
IC46 SSP 2x39 60123123 9451% 72.23% 2.13 10.37% 15.46%  50.93%
ICa7 SSP 2x39 59438172 95.58%  73.84% 2.07 9.33% 2167%  43.34%
IC48 SSP 43/42 55704417 91.35% 72.79% 2.0 13.87% 22.56%  38.68%
Ica9 DSP 2x101 170489015 99.02% 90.53%  11.19 5.93% 241% 59.93%
IC50 DSP 2x101 203828224 98.72% 90.28%  10.82 2.83% 4.81% 66.23%
IC51 DSP 2x101 200454421 98.63% 90.53% 11.77 9.50% 2.58% 67.04%
IC52 DSP 2x101 186975845 98.97% 91.25%  11.37 257% 0.83% 68.96%

[0252]  SSP, 4 3P i) 4% 75 5 - DSP , XU ST i) 26 7 2%

[0253] T FEMSERTE AT (J.0.Kitzman%s . Science Translational Medicine (2012)) .
[0254]  SR5UARAE I R/ I P AH DR St v £ , B FE BT X &R b B0l e 1) B s 28 1522
K5 HA A BA WU 5 E BE RS E Y Ry Boa b P B & R R,
A S AN A8 HHll e 16 e B B A9 o B P E 5 0 52 380 FR E R o FH T S 380K B A
B, e A B S BCR TR B TN A B BB B R T BOR B, FAE R [
R S A ERTE O T AT REI BTN T SR

[0255]  4n BT IR, o6f A [E A 760 N 40 i 28 SR A2 ZA ) Rk B s 48, 7 i i B R
AR K BOWPS A ZEATFTT, FEFTT 5 193 - 199bp A% 2R 3 v (1 7 48 55 B AR 5% B . ok H
SE it 4514 1) g B AN AR 1) = Fh R A e (B AR T L0 PP 43 SR B AT T 20 0 1P A SR e el 2 5
WA BERE S R I OCER) s HE A A RERH R i 2 AR ARG i R, A — L
BN S eI UL AD (1615 3R3) Bl an, ¢ 1C17, Forp 3 B FF 4 , 5 s HE 44 1058
e JE 5 HepG2 , — i 4 g e 40 iy R o 6 F-1C35, o B 3 B S8 R A LI, i = 4
(R ORIR A EMCET , — FhEE A5 VE 255 e A M 3R o 78 FARAS Dl , 78 QR ICHE 44 R 3R I i e KA
A T 241 B 3R B AR A 2 e iE SR Y DL IC o 51 4, 6F - TC 15, o 2 38 B A /N 4 o i, BBk
HE A4 A B R AR (-31) A& 0 — /)N 248 it i 40 AL 3 (SCLC-21H) o % T-1C20 (— P i gtk
S g) FNIC35 (—Fhah B RSE) , £ SRBCHEA g 1V 2 B 7 Itk 2R /B A 4 i R 1
I I 40 B 2, 1H 5 R 0 e e SR 2 A DL L AN A o W] R I S iE R RE 58 4 MR LAE 76
Tt 2 TR K041 4 T AR 78 40 AR (510, 3K 6 v O — 2 It 5% bR 48 g 5 CACO - 202 — T SRV T4
B s A R H RS & R R M) o

[0256]  —FhTx2E (greedy) SEATT VA FH T TN T AR WO AE it (1) 22 Flott ¢ EDNAAS DT BRI
MR RN/ B 2R B 5] o ot 5 e DA A B SR B Bl A 2 H 22 (K] 3% (b A FH 76 FRNA
FIEBHREEIRE) 1245 5E c EDNAFF i (1) 5 R4 th &R 5 WPS G BB 1193 - 199bp #9138 1 (1)
PIFFTOR I A f sy Bk Bl I, UG (Fit) — RV WAL 2R A A, B4 B o
I FA) 4 B 2R R B 2H 2 DA S ok E 52 38 1) 225 1 45 A B L Ath el S 4 i 2R Y i AH 23 b 1 A —
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Froxt FlE—MES, BB &S RN 90 288 8k 4 298 4~ B 1 8 A7 78 o1 ik
(contributory) ,BRIETZ REUCT 1% , LLIS FE P 200 BN N Z 85 J5 4L 23 sl 4 g 25 2
BEEZRERF, =AY YIS 5, B TR A B R N L2 sk T
1% Ja &1tk AZIR AR TN -

[0257] argmax {a,b,c,...}cor (Mean FFTintensity 193-199,a*log2ExpTissuel+
[0258] b*log2Tissue2+c*log2Tissued+...+(1-a-b-c-...)*log2ExpTissueN) . %0, Xt
FICLT, —Fik 5T B A 0 J 40 3 11 25 58 190 ¢ PDNAKE: i , 1282 7 TR0 9 et A7 7 BT ik 111 48
Mo, Al 4EHep G2(28.6%) JHMC.1(14.3%) -REH(14.0%) \MCF7 (12.6%) AN3.CA
(10.7%) THP.1(7.4%) \NB.4(5.5%) .U.266.84(4.5%) , f1U.937 (2.4%) o %} T-BHO1, —
T 7 T {8 REAN AV A 0 1T  CDNARE &y 5 A2 YO0 70 A7 76 DTk 16 40 o SR T B2 21, 0 4
45 (30.0%) NB.4(19.6%) JHMC.1(13.9%) \U.937 (13.4%) .U.266.84 (12.5%) .
Karpas.707(6.5%) , FIREH (4.2%) o SiyE R, % TSR0 T i 2 2 0ORE i 1C1 7, 0 1 DTk
HH ) B e B AR B T 5 4R 12 o EDNASK IR 1 £8 38 HP A7 7 1) i 201 o 25 280 S5 2% M DR I 4T &
(Hep_G2ATHFAHMISE) o AH S Hb , %5 F-BHOL, 1% 5 A SIS A BT 32 22 5 36 if A FH AH G 1 20 21
BRI AR DT iR L 16 A FH A2 i A IfiL 2 e EDNA ) 32 BRI

[0259]  SEjifafd6 « St 54 - 51038 F 77 ¥

[0260]  Fffh

[0261] & 5K B AR FECH B8RSR B DTk 20 1 32 4R A0 & If i 2 5% B 140 R A
H] (STEMCELL Technologies) (INZERAFIEIEHE LG VIR BF4E) H7£-80°C K BA2m1 &5 43 1A
it A7 B2 8 FH . R H BE 44 fd AL G srAS N o0 ) I 2% 3k 5 R A S e AR 9 2 ) (3 [ B a7
=G = PR 4 7R) HAE-80°C T LAO. 5ml & i PR A7 EL 2 H -

[0262]  7EE518FN3UEYR F 43 i 3K 155Kk H 4L 4RI £ TPO LRI TPO2 [ 4= Ifil 3 i i SCRT iR 4 13
AT AL

[0263]  HA TVHASEE I PRI2 W 195244 AR N A0 & if i (Bt R4) 3k B AR SR A
) B I 2R S50 2 [ s A ) (3 [ A RS 452 95 T 4F) 75 -80°C R LAO. 5m1 8k 1m1 5540 30 i
FEZM A BA KAV PRI GRS W 0 2 AR SN E 2R 3R 5 REAE e L)
AFHAE-80°C FLLO. 5ml E AR REREAZ EL AT H .

[0264]  Ifi JE A 5 I AL 2R

[0265]  {i FH AT — %I 75 5% AT - fR R ¥4 14 110 DL 00 25 iR o AR B A 77 1 1) 5 246 FH Q1 aAMP I
LA & (DA A ]) M 2m] (1) & M 284 & R Al A6 08 28 (1) Jo 40 BDNA . {8 FHQubi t ¢ e it
(BEAAT]) & BDNA N IGIERE 145 TP A FDNAPZ 22, [58 J 4 FH B 1) 22 32 DL AN ALuF 1 1 8
il aPCRIN 52 3E— 25 52 B A0 [FIDNA 5 & 305 > T AH —

[0266] SOV > S 1) il £

[0267]  f§ F ThruPLEX-FDE{ ThruPLEX DNA-seq 48DiR7 & (& LLFLILH 2 A w]) & 4% T%
WAL I 7 SC e, LG — RA LA B R 2 BB AP 18 [ B . /8 0. 5ng %30 Ong
cFDNAE 9 BT e R AR b ST FRT 3 N0 o JE st SIZ IR PCR M 0 BT A5 R ot 1 ST R4 DA s B ot
Y1 HOEE R4 - 6K 5 ¢ 1k

[0268] B ST 26 0 il 2%

[0269]  JEIE LA R B H 444352 354 .5u1 TE(pH 8) .0.5u1 IM NaCl.10ul 500uMZEE
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k2. LFI10u] 500uMBE R #3L2.2, 7E95°C NI E 108D, HLLO. 1°C /FP 38 S8 I PR AR
F14°Co Bt LN DX Ai1b 1 c FDNA Fy Bt idE AT B ER b - 7E201 1 e MR AR o & - 2x
CircLigase TTZZMyK GEMH 0> a W] (Epicentre)) 5mM MnC1,H11U Fast AP i % i
(FEER KR AT]) 50.5-10ng i BEIFAESTC N B 304 8 B J5 il i in #4295 C RKF 42357
BRoGH R Bt AT AR M R B B R AL RS AR UK R o R s S B N AR A 2R AR IR I B Sk BECLT8
(5pmol) ~20%PEG-6000 (w/v) A1200U CircLigase IT(EMF oA AT , A H40ul,
FHAE60°C NI I B L, IR A 95 CHREEE3 /34, H B T UK b o X 24, TEER S5 & 22k
7% (BBB) (10mM Tris-HC1[pH 8].1M NaCl.1 mM EDTA[pH 8].0.05% M i520F10.5%SDS) H
X720u1 MyOne C1ER (AEanhH A ] IGHEMIR, JFE & T-250u1 BBBH il % i T g% 60
A3 B Bk B BOE R Bk ARG S48 EWEER I35 2 BT W 15 500Ul 1 1k 2% 1P
A(WBA) (10mM Tris-HC1[pH 8].1mM EDTA[pH 8].0.05%H:7E20.100mM NaCl.0.5% SDS) %}
PRy W — R I E B 500uliE W22 v B (WBB) (10mM Tris-HC1[pH 8].1 mM EDTA[pH 8].
0.05% i 3#20.100mM NaCl) {& ¥ — K o £E50u1 i S W ARFR ok Bk 5 1 XI5, 37 48 2% vh i (NEB
N L2 BuMBEEEECLI . 250uM (%) ANTPAI24U Bst 2.0DNAZE & (NEBA ) & 3, i@ LAl
C/ RIS CH R RITCRBEFZ R GG , HAE3TC N RFFLO7 8 AEWL I 48 Bk
£ 5, A8 FH2000] WBAXT BRIE WE— 1k, BB 120001 ™44 35 e 2 F W (SWB) (0.1X SSC,0.1%
SDS) W IEAEASC T B 35 B o B J5 P IRISCAR BRIE A FH 20001 WBBIE e — IR Bl 5 1 2k 5 1X
CutSmartZE#iR (NEBA ) .0.025% M 1520, 100uM (£%) ANTPAI5U T4 DNAZE &G (NEBA )
G IR T RIEE G E 3070 8. b ST A% F &-WBA L SWBAIWBBX B e — X . B
JE KBRS 1X CutSmartZZ ik (NEBAH]) 5% PEG-6000.0. 025 % i i 20 . 2uM X4k 422 S 241
10U T4 DNAZE#:EG (NEBAR)) VR A FFE IR MR FFEG W G 2/ o i ST ff FH #-WBA
SWBFIWBBX ] B i v — Uk FE H & T-251m1 TETZE MK (10mM Tris-HC1[pH 8].1mM EDTA[pH
8].0.05% M:3520) o oI DA T4 5 8 A ER B BEL - InFAR95°C , a1 77 48 E s Bk
Hfs L IE WL 72 208 T b o sk S PCR WU B 6 5 o 10 SC RS 488 DAk B0 ot B 9 188 L 75
BUPIREA S -6 IR o

[0270]  JU/F

[0271]  7EHiSeq 20008kNextSeq 5001 7% (fF & KW 2 &) Xk T SCEE AT I P

[0272]  BEA 7 B Ab 2

[0273] Wb 2k TEAEAL I UK 3 (paired end,PE) F7 52 KR A w1 F 38R 64T 3R 4, i 4%
TEAS 7 3 v b 22— AR T B0 T 300K B2 R s 250t — B IR0 RS D Sk o IR I
— F0ME B R S B (SR) AN A ANPESE B A FIBWA v0. 7. 10HF SZi FALNGEE LE X = AN 5%
HEHHAFH (GRCh37, 1000 RNHA2MHE RS EY, FHHEftp://
ftp.1000genomes.ebi.ac.uk/voll/ftp/technical/reference/phase2 reference
assembly sequence/) of# FHBWA SAMPEj— 5 Ab ¥ PEE AL DA AT 5L 2O BRI AT J= Bl i
S8 o7 RS A o o] P B 0 ) B ol 2 BRSOk BT 5 ik 2 B B o A FH SAMtools APTHE LU X (1)
SRAIPEZ 8 B #7540 4 43328 (I BANA =X o £ FIT A Uk T8 R 7 46 IR #5745 i (R BAMSC A
[0274]  f§iFHFastQC (v0.11.2) 47 i E45 il , 3R15 SCFE B 2 YT (Picard T Hv1.113),
M E Bk = ZRAR I LA, 5 (000 ST RS N RSE IR 40 5 A0 3 e 2 m Ab % 1 R AN — A% 1 IR A
UL S A SR I LS o 0 A
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[0275] LA BEIRE A

[0276] &%} NS4 (GRC3Th) B BT A 32 B2 4Lt AR 0L LU X 0 7 25t (2R L 45bp %6 U
SR, T UPE 45bp) o 1% H 1), M A3 AN 15 50 A 4 350 7 2% B ) b 1 3 s 250 ool e
TR BRI R ET X AN 2k BE RS A R 0 S T AZ AR AR L IEAh , £ X 1-500bp
¥, ] 2 R S B (4 N RS 20 AR G IR AL 1 B, ik AR i T B S P R A )T
GIHAT AL D IRAL (RRS5A7 B AR — a2 AN R], T fs B 5 » (1) BENLIERE5E
(2) 1 B B S0 e AR B B AR AR T 225 17 1 i (1) L 2R DA BB LR 8 2 15 25 FE AT 46
TAZER (3) ANFE S AN RS A A R BB N R ST B R (4) i 2 A IR A L
R BENL R T A TR AL A EE X o 76 B 25 PCR B8 & 5 W AR 400 1) 78 o5 DG I &8 DR s s 1) 78
==

[0277] 736 ARG AN S R PE o)

[0278] A& BB 2 (i 1 0 S 5 SC 2 ) £ H A B DNA 23 10 R > ) 38 R 3 (1) 45
B FRA1E FHSAMtool s 8 B FR 42 11 (APT) MBAMSC AE 42 BUiZ A3 K /R i iGie il , 341148
PEZICHE 2435 PR At /150 T AA A, FGrb 4350 R A sz 525 5 0 [R) % Ak EoRE B 38036 A I
A o AR I 2 k1B BT (adapter trimming) FFPESCHE 4% A0 v BN S 3808 B S 00 1 5 3K
ATTHE SREL X P 4 50 P P A i AR AR A A SR ke 4 o % T 78 25, AT B FE A GER 1) 7 7K
Uiy 2 [A) A A7 B, B X R o 67 B FRATPRE B O RST R B AR PR 43 (WPS) 28 SR
5 B4 T B0 R % 1 ) ) AT R I A AL R PR AR S o AT T 22 FOOWPS 43 i &2
1 HR o T35 -80bp i [l 1) 43+ (B4 43) , FRATME 16/ & 11 RS, o120~ 180bp it [
(1501 (K2 57)  FRATME H 12000 % H RS

[0279]  RZ/MARUE R

[0280] MK ZH 73 WPS H 1R B AZ /N AR CR 47 1R S 350 B AR, B AT Xt L g 3 o 2% &2yt sl vh fE
(running median) NZE (1kb & 1) Hf# FHSavitzky-Golayid JE &8 gtk (& LR ~F21, 2%
Z I3 o BE G HWPSERE X BN K T F X (R i 25 MM ESALE N T F) R R X
K E 50~ 150bp , AT 58 1% X 3k i AR B BUE 4 S P E DL BB KB FE S 1.
BATHR G Z & ARG 2 b AT A AR o I S H 0 AR B B 8 I P B 25 K1 TR 1 1)
I3 5 R e B KA AR [X 38 320 7 A A AR WPS A /IMEL 1)~ 3848 2 TR] R B 3 o SR s v
[ X 35 K A 150-450bp, FATTN. F R Ge 0 B3k B 22 i 1 5 v, (B R 25 R <F 50 -
150bp I ABLE B 11 o XF TSR J5 T 150-450bp X I (1) 2 A E 1 IVF 4 T 5, AT B 2 1% X A
) JE 32 ML A 25 AT 37 F L 50bp A EL 450bp K 1 X 35k

[0281]  167bp )}y Bx ) —AX HERAL K

[0282]  7E A% N I € B A HE S A IF 16 Thp K FE I A BE Gif B2 T B BUR ~F 93 A 1 20
(dominant peak)) LABR £ HEE . IFER N (strand-aware) 177 N THE A RAR , Kb
1254 B AL FHYE B () 2bp & 1R 225 S50 JE IR, 78— BOK ity (1) 8 50bp I 46 I 7E 5
— Uity F) R W50bp 4t B o LU 15257 B A W 42 31 () A% F IR AR 5 A 4D S B0 4R 45 I 45 A T
TAEEER AR, L W DL PR S v S S AR [ D) E R g GRS B2 L B0 »

[0283]  BEPAZHASFAE AN A% S R 145 6 o S R R WPS HE 4

[0284] )M HFAET T3 1) BRFIMOX 18] I WI A 4E & , & SCHHSERL TR () %4 5% A
TGN RIS AT REFEF R 7174 (AP-2-2,AP-2.CTCF Core-2.E2F-2.EBF1,
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Ebox-CACCTGEboxESR1.ETS.IRF-2.IRF-3.IRF MAFK.MEF2A-2 MEF2A MYC-MAX .PAX5-2.
RUNX2RUNX-AMLSTAF-2.TCF-LEF\YY1) , 3 T S50 E i 1 A7 3 (1) 45 5 B 58 4 56 o] {5 B7E BR
SE R T A AL BT E B AR 5ok B A LT 43 ENCODEZ 45 (MUCSC %k 1)
TfbsClusteredV38EA) HIChTP-seqSi6 & S B8 B P TR 45 5457 14

[0285] %1% CHO 1A ity AR o2 A SUUA) B2 B 67 o ) Il ) B AR 1 50 o A T 55 45
AL AR AR AL BR T 505 07 B A A 1 /R AE I PR VP43 I ik o B B CTCF 45 6 o7 pit 1)
13 x4 B R ALBRAL T CTCF I ©LR152bp 4l & 2 78 1 H 0 o B S5 MVTUGAS 5 HR T BR SkbFE B
WPSAE 5 I 26 — Fl i f5 500bp P ¥E (L 32 B2 P 10 HARR B wEL) O F K R BfE
5, f# FH200bp & LT 5H08 3h & 1P IE FH MRS 5 R HIBR - B 5 » MR IE (ICHO T R WPS 1
10 HR R AR I (PR FL IR WP S B Ot AR TEA'E S e 382 Ml 47 A0 v B A BE P2 A 5 o R 2 e 48
A B IR 44 8 TR EEIWPS”

[0286] i[RI ZHAFAE (151 N 4% SRR AR A7 A e S 2 1B A A5 R AR B A - BT it pR f B 2 52
A7 55 3R HEnsembl Bui ldfRASTS o S X 55 PR - 45 G 6 sl i b ST 1 B0 EE AR AE Ji
() 2 (RIWPS HAE [

[0287]  CTCFZE & 7 AU RITAH REWPS & Bl 4% /N 1] B £ 20 A

[0288]  FH T M FRICTCEAT 5 1 S5 AL CTCR 45 & A7 A5 Y BR S5F IMO TR 485 51 (42 th 3L 1)
THEALTIN) - FRATTRE J5 B i SE A AN E4h 742 : 1) 5 AT JEIEENCODE TfbsClusteredV3
(Z W, E30) 3R1FHICTCE ChIP-seql&BE-AMIATEE, F12) 5 LR CTCFAL AR A AT 4R « IX 2L
CTCFAT sl It S 50 WL 8¢ 9 E 19 2H 2 0 is K

[0289] &%k A7 s HREHNEE A 5 S0 B FI 1O AMA B AL B - BRATTHHEE T AT A AR /N
A 2 1) B R B DA SR A 257 p B A /MR TR B 5 1) 43 AT o - 1 2B+ LR IMAR B 3 A R IE AR 1L
A AR TATRE » R )2 7230 - 270bp ¥ il 1 o IX W 7R B IE VR BRI CTCRAZ s 8 - 1 2+ 1A% /M
2 1A R AR 1T B AR %, LK R4 352 30 2H 45 (I WPS v (1) 22 S5 T K] ok 2 B S 1 o AL Ut , %3 40 b
SRR T CTCRAN, £ H o0 R 457 B AR P PS4 J AT K BRWPS o AR B AZ /M TR BE B VE L 75 -1
F+ 1A% /MAEE G /N T-160.160-200.200-230.230-270.270-420.420-460 H K T-420bp 146
P HEEZ T 3 o 3 L X [R] DR AR SR BN BB 1) [T B, 2 58 A A5 PR35 BR AL AU 230 - 270bp A (1)
JE i (emerging peak) FlF-UE

[0290]  DNAMf I8 &ihz s (DHS) ) 3 A

(02911 M AER&HN K 2~ ZmtS 245 %2 (University of Washington Encode database) |
HiB I MauranoZs (Science, #:337 (6099) , 51190-9571 (2012) ; “all fdr0.05 hot” 34,
1B ET 2012422 A13H) HIBEDA 3 [ 3490 A< 2H ZURN 21 g 25 FF i (IDHS I o M 43 #r v
FE 005 IR Be I 42 45 233N W SRVR T LA R RE & RN ELAE L 228 P RIS A —
B, X 0] HE A A L EURE S ) 2 R Al B R B A S R I AR 2 AR 1S R 1 116 FR R
Wi PR B8 CUHEAT 0T o X T HAREE & h 25 DHS U (1) 5, S5 78 7 CHO 1R I 4 P il (1) B AR
FERAE S, HAHE 7 AHEANR BE 5 10 rp O 2 18] (1) J2 R ZHL R B . T A X 2R P 8 1) 4 A1 411
B & DHSUE IR S 54 (callset) o, o Hh 48 AR 6T 022 500bp (70 85 15 1P 1 10 1) 5
JE FRAE -

[0292]  JE[HZRIE T

[0293]  iZ W5 fF HFPKME A (E , il N & 3 fi K £ (Human Protein Atlas)
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(“ma.csv” SCAF) &FXF 440 N4 i 22 A1 32 3 A 2H 23 R 12034441 Ensemb 1 3 (R R VR 7570 2
X T B ER A ZA r r, HERR T HA D T3 AR RIAE M AL (193784 Rl i %7 1) -
Peft 7 RIAERLE , I A T FPRMAE RS B B /N s JE — 6 PR itk , T 3R0A 1M (0. 0) RIARFRIE
FEOFN/INT-0. 05 FHAE 2 18] o B lE 55 A Ui B, 75 M AE R IBAE K Log, R K St /N RIS BN
0.04FPKM.

[0294] P33 JE 1 R AN L 02E 46 1)~ 1k

[0295] K J BXWPSH A T~ FH B a4 BL A8 48 (FFT, R T AE A 5% 1 ) spec . pgram) 11
T RE DR 2 IX sk P PR B, L A% Sl 1/ 5008805 321/ 100W 5 o AT 3% Hb A & Ml FH 5o £ i3 47
SFHE AL (3bp Daniell FIg 2% ;s B30 F345 T omfE — P AUE) F12:& 3540 (RIF0FR R 510171
EHRB R MEER) S5

[0296] B4, RGETHgm FE I 55 A N2 FH 1368 U B () R 27 a3 4 FH T AN 2k B 2
BEAZA, o A8 243 JEAR A (1/seq (51004) ) , AL H Fr 24N Pds R ABAE AWIUGAE - BT 351
2% 24 4B A% 1 VR 1T I T B R U R I R 24 B R IEAT

[0297]  FTTy IR IEE I KB

[0298] 3 #T 1 120-280bp3its [l [ 225 (K e A A 55 A T3 1 I (FFT) IS 1 ot B A o W%
) 2 FEAK /MR 8] PE B U JE) [ ) 6L DR 22 0k (B ANFRT 9 )3 22 1] IS ) jz JR 2% (Pearson) Mt o 78
193-199bpyts [l H UL 5% 31 2 35 1) ORIk o 285 SR A2, 122 P (1 9 5 Lo, R 0 (1 R IA M
SRR

[0299]  H Ay 55t 5]

[0300]  SEafsl 7. — P e X R S B 4H BEDNA (¢ FDNA) 77 AE 1 41 4URN / sl 2 i 2 T 1
T3k T

[0301] MK B iZX GBI A i A 43 B ¢ £DNA, 53 25 B c EDNAEL 2 AU £ DNA Fy B 5
[0302]  #fi5E 5 E BN FDNA T BL IR & /b — 8B 4 AR S 5 971 5

[0303]  AR¥EIX e FDNA Fy B 211 58 30~ ¢ CDNA JFy B 1) 22 /b — 6 e £DNA v B AR i 1 225
SR N B SE R A & 5 DA

[0304]  FR4fs 55 /0 — LU FDNA F B A oty (1) 3 DR A7 B o 22 /0 — S8 S B0 FDNA T BRI 72 4E
[RZH 2R/ sl M S

[0305]  sLjitafs8 . S s 7 7 ik, I b A e 22— S 8 e FDNA F B 77 AR I A 2R/ sk
YRR D B S — A A S % B i F /D — 5 5 3 e FDNA F B R i R 72 A= g 4k
[RIZHALE

[0306]  SEit 5|9 . S 51 7 5k St ] 8 (1) 7 v » Fe b e A2 /b — 2 SR FDNA | BRI~ AR 1
A AN/ AT B 2 TR A B HE X 2 /D — BB e FDNA - B A S 16 32 R 47 B8 1) 90 A 4T B 2
A

[0307]  SEafsl 10 . S5 9M J7v2: , o rh i 5 AR 4 1 4 B AR 3

[0308]  SEjitfs 11 . A& SE M) H AT — UK J7 v, I ELFE A 2 1% 5 55 JE TR 2H 1) &5 /b — e Al
P RE— AN VRS, HHZ PP iR s 2 20 5 EUAS o £DNA Fr B AR iy S FL R R AL A7 B o, L
Hff E A/ — 2 GO S B ¥ ¢ FDNA FT B 7= AR () AL 23RN / B4l B R B P IR U 4R 5 —
WEN S5 E N L EOX L.

[0309]  sEjafsl12. SEHEAI L LI 57k, Forb AR AR VP 50 R 7 iZ AL Bk A ¢ FDNA B B K St o7 B 11
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Al REPE RS FLAE G

[0310]  sjifafs| 13 SLjfs8 - 12 AT — T ) 7 v, Hop i 2 2% Kl 4 th 2 /0 — Fh i g 2k
B 20 234 15 AR DNATR T8 57 2 3%

[0311]  sjitafs| 14 . SLEds8 - 13H AT — T ) 7 7%, Hh i 2 2% Kl 4 th 2 /0 — Fh 4 g 2k
R B2 2R A B RNASR I8 3

[0312]  SCjids 15 . SEafsl8 - 14 AR — T 7 v , Ho %225 3 ok B sh ) ¢ CDNAZE
% Fo O N 254N = AR A 2 %3

[0313]  sjitafs| 16 . SLjfs8 - 15 H AL — T 1) 7 v, Hop i 2 2% Kl 46 th 2 /0 — Fh i g 2k
R B 2H 2R A I G o i BRI

[0314]  Sjitafs 17 . S5 8 - 16 AT — T ) 7 v, Hop i 2 2% Kl 4 th 2 /0 — Fh 4 g 2k
R BY 2 2R A R s € o R B ]

[0315]  SiCjifafs 18 . S8 - 17THAE—T ) 7%, Hh xS HEitafEk gk 20—
Z2 25 00 R i IR 7 91 8

[0316]  Sjifafs| 19 . S5 8 - 18 AT — T (1) 7 v , Hovp 1% 225 Il oof N T & /b — P 5 0
B ELAH R IR B SR A B 2K

[0317]  Sjifafs|20 . S5 8 - 19 H AT —T0 1) 77 v, Hovh 1% 2 2% [ 3l A, 4% 2H 23 sl 2 g 25 2 v
K% /NI / B 8 I /IR P A7 . ) ol o

[0318]  sjifafsl21 . SLds8 - 20 AT —Th 1) 77 v , Hovh 1% 2 2% & il ad i s A MR PR AL TR 1
(U ER TR AZ BRI W A 3R H 2270 — Mg g S 1Y mlo e 23 ) e 2 o A %o

[0319]  sjifafs|22 . SLfs8 -2 1 AT — T 1) J7 v, Hp iX 26 2 2% i A FE R 22 /0 — PP
i S 73 s 2H 2 (1) a5 T A SRR 1 U7 2 (WNATAC - seq) Wl 5 (1) G € 5 mT R 1 48

[0320]  SCjifafsi|23 . S5 8 - 22 H AT — THL (1) 77 ¥ , e Hp I 6 2 2 [ A0 55 5 21 2R Bl 4 g 2%
RAPRIDNAZE & A1/ BXDNA (5 8 85 1 5 i A7 B AH OC B 25088

[0321]  sjtafsl24 . SEREF123 1) J5 1% , e FhiZDNAZE & 1/ 5 DNA &5 5 25 1 i 2 5 % A
[0322]  Sjstid5i| 25 . St 5] 23 i S it 4 24 1) 77 2% , e A ix 6 457 B 2 18 ik SZ B DNA - 2 H i
AW G 5 G e UTUE U 5E 1

[0323]  Sjsti 5] 26 . St 51 23 i STt 4 24 1) 77 2% , e A X 6 o7 B 2 8 e A% BRI (41DNA
FilE 1) Ab P 122 2H 23 i 4t i 248 2R AH SSDNASR 52 1)

[0324]  Sjifafs|27 . S5 8 - 26 AT — T 1) 7 v, Hop i 2 2% il 45 10 Jo 2 2R sl g 2%
T P K% /IR e €8 5 /N B LA DNA 25 4 BDNA 5 918 28 13 53 (07 B B A B 1 AE DA AE

[0325]  sjififyl28 . SEEFI27 () J5 ik , b iz AE WL f2 — AP Z R @ R IA .
[0326]  Sjstif5]29 . STt 51 27 5 S it 51 28 1Y 77 1%, e i AR MR AIE o2 A7 AE BANAFAE — Fh kg
ZFHE AL

[0327]  SZjitafg]30 . STt 27 - 29 AR — TR A 77 % , Ho HR i AR MDA AIE 7 X A% TR il 1) 1 B 45
[0328]  SIjifafsl31. S5 8 - 30 AT —Thl (1) 7 v, Horb - A2 e 275 P 1 1 41 23 el 4 i 2%
Rk H BABIREEE AL R ARH 2.

[0329]  sijitefsl 32 . S s 3110 v, Ferp iz B B X ELik B 1 41 - e E L 1B AR OR L A R IF
RAE (AN AR AR UEAR) OO NUBEBE | 28R 14 00 « RG01: 5 )20 Rl B & e LA
HEF I AR A BA TR AR R XU R A 23454
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[0330] S5 33 . STt 518 - 30 H AL — T I J7 v, Hordb F T AR i 525 I (1) 4 23 sl 4 i 2%
&Rk H R R IEARH L

[0331] S5 34 . STt 518 - 30 H AL — T J7 v, Hodb B T AR il 525 I (1) 4 23 sl 4 i 2%
TR K A AR

[0332]  sijifs35 . SLiti {518 - 30 H AL — T J7 v, Horb B T AR il 525 1 (1) 4 23 sl 4 i 2%
TSk IR s A V) A

[0333]  Sijiffs] 36 . S e 18 1) 5 i » Ho HH i 5 F1 B s B0  FDNA B B AR ity FR AL B

[0334]  SEjifafs] 37 . L5 36 (1) J5 ik, HHIZ S HE X GBI

[0335]  sicjiffy] 38 . SEHf536 (1) /5 15, H A 1S H N G B i B L »

[0336] st fsl39 . St ] 38 1) Ty vk, He A iZ s sl 25 Lk B R 4 R E | 1B AT UR L AR ORI
RAE (UNAEBERARGEYR) O UEEBE  SOEYE R0 « RGME B & %0 B 5 & i B F
He R R AR R A B A HE R0 SRR AR L A XU e B 2 235147

[0337]  Sjiafs|40 . St 19- 39HH AL — T 1) 5 v , o i% 5 2% B i G 45 5 1% 2H 2B At e 2%
MK S5 B R A 1) 2D — 3 BRI S5 57

[0338]  SLjfsl41 . SLhtf 408 J ik, Hodi% 2% B A E X Le P 4y 1 B A 4

[0339]  SEjififs]42 . SZHE 140/ 7%, 2o P iX SU P AR AL 4L S B4 2B T ) 4 5 o5 AL
DRI ZH AL 12

[0340]  sjafsl43 . St B A21) J5 i, HordiZ 188 5% /MR /B e € 57 /N 1) A B 51 B
FZ

[0341]  sEjfafsl44 . LB F 428 S i B 4316 777 , oz 742 5L SRS iR A7 i fN / Bl S 4
IR A=Y P

[0342]  sjafsl45 . St 42 - 44 AR — TR 5 v, K TS B0 — Mg H 746
B R AE R

[0343]  sEjiafsl46 . SEH 42 - 45 - AT — TR 1) 7k, HodiZ 74 5 A% R B UL AR %
[0344]  SEjiafs|47 . STt 5140 - 46 AL — TR ) 5 v, Ho A% T HERA M 5 2 /b —Fh IE XS AE W)
RFIEAH G

[0345]  Sijifi {5148 . Si it 31
[0346]  Sijiffs]49 . S fs
[0347]  Sjifafs]50 . S fs
[0348]  sLjifafsl51 . ST fs
{E PA E1I9P4y

[0349]  sEfitafsl52 . S5 7-51 H AT — T 5 v , FL P AR 4 &5 /b — e FDNA | B A v 1) 52 44
AN RN A7 B R G 5 S EDNA R 77 A= R 2L 23 A0 / B 4 B S8 Y (1) 25 BB A0 45 EL A 25 70— B4 e FDNA
i B R iy 1) 52 50/ 22 AT 2H A B B A0 AR 460 1 ) L I A e 5 52 (R

[0350]  SEjiaf5l53 . Fif A SE it ) A — SRR 7 v B HE A R 5 AR T AL A 1 33
cEDNAR = A2 FR 2 2R A0 / 5 20 i 28 7Y 1 31) 3%

[0351]  SEjiifs 54 . —F &5 52 X R A 0 BRER L 1) 7 7%, i A AL

[0352] MK 1Z06f RV AEWVDHE it b 23 B JC 4 BEDNA (c£DNA) , 75 &5 Y c EDNARL & B 54
cFDNAJ B¥ 5

—

AT %% LAz B RS AE PR 5 R R IR B AR 5% o

AT %% LAz B RS AE WAL SRR IE B IRIAH 5% o

A1- 49 AE— TR 75 3%, He iz 82 A M A 4 L A e

11-50 AR — T 5 3%, A REA W =D — A TR BT H

148
149

= = =
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[0353] s 5 B HA cEDNAF BLIK 2 /b — 8593 A S 1K) 7 51 5

[0354]  AR¥EcFDNA FT BT F1lf € H A FDNA F B 1) 28 /b — 6 ¢ £DNA v B i 1) 2525 ik [
N HFE R AT E

[0355]  HiR i 55/ — LU FDNA A B A Uity (1) 3 DR 247 B o 22 /0 — S8 S 8l FDNAF P2 AE O 4.
SR/ B4R SR AL DL K

[0356]  ARF A E [1)- 5 3 c CDNATK = A= (¥ 2H SURN / A0 Pl 2 B 46 e i e i B 3R L

[0357] S f555 . STt 54 1) 77 v, H A i 8 T 2 e PDNATR = A 1 H 23RN/ B4 i 2 73 (1)
BRARE S — A2 NS B LR 2 D — e fDNA F BOR 3 (1) JE DR LA B

[0358]  Sijiti 51|56 . S it 51 5A B ST it 41 55 (1) 77 2%, F A ff 8 T 8 e PDNATR ™= A (1 4H 2R/ B
A S 1Y 1) A5 SR FE N A ¢ £DNA F B R v H 28 2 — SR L DR 2H Avr B 1K) 23 A i AT B0 AR
o

[0359]  Sjtafsl 57 . SEHE556 1 J5 v » e A1z 2 AR 4 0 FE A8 B AR 6

[0360]  Sijiffs]58 . St 154 - 57 HH AL — T 1) 5 15, I B 4G 7 52 BL IR 20 1) 22 /b — BB AR AR
HAE—NRPESY , FrR iz PR MR 4 2520 B AN o £DNA - B A wity S L FE DRI 28 A B s, HLH
fff 5 22/ — 8 S HOUL S 2 1 ¢ FDNA - B P77 A B L 23RN/ a4 B 2R AL (1) 20 IR 45 5 — A Bk
227 B L ROX PR )

[0361]  Sijitafs] 59 . St 5 581 5 ik , Ho A A AR I VP43 3R N 1 A4 b A2 ¢ EDNA - B AR g A Ao
[T R ak S FL A

[0362]  Sijitfs]60 . St 4155 - 59 HR AL — T 1) 5 v, Ho A 1% 22 [ itk A0 FR DNAT Tk o7 et I
T \RNAZE Ik P L e TA B et ARG 5 Bt L e €0 o ] R PR L e i B TR, Tlsk
HFES (ZFERIRE 20— NS X G HX N T 5 9500 5835 LA 5 i 2 20— Fh i i S5 7Y
S 2P BB RN/ 82 2 sl 4 B S IR Hh R /N sl e € 5 /R 1) A7 B T R

[0363]  Sjitafs|61 . St 5155 - 60 AL — T 1) 5 v , oA i% 52 P il 3o A ) A/ A% R Tl
(U ER TR AZ BRI W AR H 2220 — Mg g SS 2Y mloH 23 ) e £ o A ko

[0364] S5 62 . STt 51 6 0B S it 4516 1 1 7 7%, L HH ik e 2 2 PR i, 4% e €00 ol m] % 14
P, FLIE Rt R ok B 22 D — i 2 i 2 70 il 28 21D 40 A B €0 5 N P R T SR I v (A
ATAC-seq) KM 72

[0365]  Sijitfs|63 . St 5155 - 6.2 AL — T 1) 5 155 » A i e 22 [ 4% 40 2 sl 4 a2 Y
() 55 DNAZE & Fi1 / BDNA 5 448 2 1 5 A7 BAH OC B 2088

[0366]  Sjitfsl64 . SEHEFI63 1) 514 , HFRiZDNAZE & F1 /5 DNA &5 5 25 1 i 2 5 % A
[0367] S5 65 . S it 51 6 3R S it 451 6.4 1 7 7%, Fe A X ey Bl 3k 1) & /b — Fh A 2%
R Bl 2H 27 S S 6 (B DNA - £ 1 53 526 40 ) S B8 IO e B 3 SR 5

[0368]  Sijiti 51|66 . S it 51 6 3 B S it 491 6.4 1) 77 2%, I A Ik 6 o7 B8 2 Je sk A FH A BRI (4rIDNA
Ml 1) b P 5 1% 2H 23 Bl 40 B 2 2 AH O B DNASK I 58 1T

[0369]  Sjiafs|67 . St 5154 - 66 AL — T[] 5 15, oA i% 5 2% i G 6 5 4 2 sl 4 a2 Y
HAZ M G e Ji /A B E AR DNAZE 5 BDNA & 35 25 13 5 A7 B 1) B 4 o 1 AE DA AE
[0370]  SLjitafsl68 . SLHEfFI67 () 5 ik , Horh iz AW & — N AN E B RIS,
[0371]  SEjitifs]69 . St fs) 67 B STt 5 68 1 7 i , I A 1% AR W RFAIE R A7 AE BT AE — Pk
Z R B AR
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[0372] St 70 . SERt67 - 69 AF— T A 7 ik » He i AR RFALL A X A% R il U1) R
(03731 SZiiff 71 . St 51155 - 70 AR —TRIK v, Herb A A 2 25 T (1 4143 sl 4 it %
RRR A BA PR ALR R EEA AN

[0374]  SZtif 72 . S5 71EK D535, Fe P iz i B R ALk BN AL e | 1R AR LSRRI
FOE (UNARFERE AR GEYR) O IUVESE  SOREVE B R GetE B B 50 < Jm il B 5 S s B
HERF I RRE A AN AT HEF B RS A b KU =) B A 245005

(03751 Sifs] 73 . St 1155 - 70 AE— TRIK vk, Herp A A 2 25 TR (10 4143 i 4 it %
RZR AR R SEEA AN

[0376]  Sifs 74 . St 51155 - 70 AE— TRIK v, Herb A A 2 25 TR (1 4143 sl 4 it %
TR IKAE A AR

(03771 SCiifs] 75 . St 1155 - 70 AR — TRIK v, Herb A A il 2 25 TR (1 4143 i 4 it %
uthp SRR oazlPage

[0378] S fs] 76 . St 16010 Ty ik » e 3k B A dh X0 1 a4 ¢ EDNA AT BOK i vl E M
AL, XK E 2D NS HEXT R

(03791 S5 77 . SEHAFI T6 )7 1%, He iz S B 0 RN .

[0380] S5 78 . S 76 5 ik, He i S X R BA B AL .

[0381]  SZjtifs79 . SLhtids) 78H U5 %, Fe v iz i B R Bl B N AL s | 1B SRR L SRR
FONE (UNARFEAE AR GEYR) O AIVRESE  SREVE Wi R GetE B B 50 < Jm il B 5 S s B
HERF IR RRE A AN AT HE T B RS A b KU =) B A 245003

[0382]  SLifs80 . St 160 - 79 AE— TN U7V , Herhi% 225 I 4 5 1% 41 43 sl 4m i 5%
RUAH R B0 28 /> — 0 73 225 B R AL 1) ¢ FDNA B BOK 3 T ek

[0383] St 81 . S ] 8O 75 ik » e % 25 [ W A 4 ¢ FDNA J B R i v B 2 ) i A2
He.

[0384] St f51I82 . St 780K 7712 , e i £ FDNA Fy B R diin i) B M AR i 20 24 sl 2 i 56
TP 226 S R H AR BRI T4

[0385]  SEjiti {5183 . SLHti5I 821K U5 i , e v iz T A A% /AN / e 8 /MR B4 o7 . BT
.

[0386] it 51|84 . ¢ it 5] 82 B S Jti 7183 ) J5vs » KL %15 5 e L AR A mi AN/ B s &
1A AR R o

[0387]  Siifs85 . St (182 -84 AE— TR vk, iz 785 20— MR T 4 &
(VAZV PSS

[0388] S 51186 . S 82 - 85 AF— T A Uy ik He iz 1 AR S AL R BB BT s A 5K
(03891 S fs87 . St 1182 - 86 HAE— TN Jrik , Herpiz 74 5 2 b — P LA AL W RFAE AR
Ko

(03901 S 588 . St 87 i) 7 ik , Mo i IE S A MR AIE 5 iRy RIB R DA 5K

(03911 S 89 . SLAti 8T i) 7 ik , He i IE A A MR AIE 5 IR RIB 2L I A 5K

(03921 S 5]90 . S8 1 - 89 H AT —TH AR Ty ¥k » HL o 2 B A i 7 o] L A

(03931 Safs|91 . SEfti 5158 - 90 HH A — T 5 ik » He v R Ao FDNA A BOK B v 0 (14 28 /0
— A TESHEARE LV
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[0394]  Sjitafs|92 . St fsl54 - 91 HR AR — TN 5 v, AR $i8 &2 /b — L e £DNA v B R o (1 &
H AN BE DR ZH A7 B 7€ ¢ EDNA [ ZH 23 AN / sl 20 P 28 2 1 28 BR AU B 3 28 2D — S8 e FDNA Jy BOR B
(1) 52 H A BE DR 2H A B L B0 AR 4 ) ) L A e 5 22 [

[0395]  SCjitaf93 . St fs 54 - 92 AT — Wi 7 v , Hep i 225 B 1 A 45 00 82 T 5 1% 5 0 B
EALAH I 2D — P A ZA I DNA B G €4 5 v B Ak 20l

[0396]  Sjitaf594 . SLtif554 - 93 Fh AR — T 77k, Horbiz 2 2% il 5 AN AH G

(03971 Sjitafs|95 . S jtafs|54 - 94 AT — T 7 V%, IS R FE A2 pldlk o » ik o B 6 45 8 %0
I B2 AL B

[0398]  SLjitafs|96 . St fs 95 1) 77 v » o Hh izl 5 10 B0 45 i 28 1 70 125 1 ¢ EDNA ) 2 23F0 / B
A F K

(03991 SKJtafF 97 . Aif I St A AT — T 7 v, Fe R AR W RE S FE LR W Al DA
YA EE H LR AL - A AL AN A I L PR B A o

[0400]  SZjitafs|98 . — Fh i & b % S BTG4 HUDNA (¢ £DNA) [ 77 AE T 2H 25 1/ B 4 ffa 2 7Y
(1) 75925, B

[0401] (1) i@uck DA R AP BRIRIFAZ /MR : JaZkT G R SRR & s DO LEWRE b 4y
B cfDNA, DA A8 It ¢ EDNA PR R AR 147 I 7 A0 ST 2 ) Sk 93+ (a)  (b) A1/ 8% ()
[0402]  (ii)318d DU BRA itk MR RIS 22 826 - N— D AN HA O R0 oo
St R PSR A MIRE S Mz A WD RE SR 23 B e £DNA , A A 38 i ¢ FDNA ) A BRE ~F-4 71 3 A 2
JE R SR B 43 A1 (a) « (b) F1/8 () 5 BA K

[0403]  (iii) @ 1T LR VE T c FDNARIAZ /MR B 15 5 4% /R B 1 22 25 8 6 R T e 5 3
cEDNAF 7= A= [ 4 23RN / B 4 ff 25 7

[0404]  HAr1(a)  (b) I (c) 72

[0405]  (a) cfDNA - B £ ity b H BN 228 [R] 40, P A ] ol 5 ol 2 o) 140 T B A2 40 A

[0406]  (b) A Z& PR ZH A A X H AT 2 — X S A — X ¢ £DNA - B & i (1) BT e 14 73 A 5 F
[0407]  (c) N2 [RI 40 A AT 3 e i e il IR 22 e MR A /NP o 2 177 HE S PE ¢ £DNA Fr B R ]
REME AR -

[0408]  Sjif5]99 . — Rl iE X 5 b S ETC AN HUDNA (c£DNA) f 77 A 1) 4L 2N / B4 g 28 7Y
(1) 532, B

[0409] (i) d it M AZXS G 3R 1S AL WA >R AR A% /MR TR 5 A AE WA i 43 BS e £DNA,
DA 38 3 ¢ FDNA TR R RIS A 700 3 AR SC 4G 8 Sk &2 20 A7 (a) « (b) A1/8K (e) 5

[0410] (i) 38 DUN B BRA itk MR RIS 2 % 826 - N— D AN HA O R oot
XoF R PSR A WRE S, MAZ AW RE SR 23 B e £DNA , DA A 38 i DNA ) K A7 47300 3 R0 S 22
P KM B 5345 (a) « (b) F/8K () , ZDNASK YR T 145 FH 10K B A% B2 i (MNasse) Y 40 G €2 )50
DNAMG AL FEELATAC-Seq; PA K

(04111 (ii1) I8 B RIS TR H Z A VDFE 5 (1) o EDNA R AZ /M B 5 4% /M B3 2 2%
AR R H S 2 e EDNAF =4 i 2 2R/ s 4 pra 2 7Y

[0412]  Hrr(a) . (b) Al (c) 72

[0413] () P/ 1 B ¢ g Ak ) B0 N 225 D1 A W A A e s ol 25 5o 110 T e 12k 0 A

[0414]  (b) A Z& P ZH BB X AT i — o 2 TR — b e 1) BB 4 v P ] R A2 A s A
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[0415]  (c) N PR 4H AT Ar] Ao s i 22 o) [ 2 S M A% /MR o5 6 i HE BLEE 0 e 1 B rp g T
REPE o Ah

[0416] S5 100 . —Fhi2 Wk G bl AR i 1 7 45, (0855 -

[0417] (i) @ik DUR 5 BRAE plidZ /MR B3t < AAZext G SRA5 AR W0 i , AZ AR PR & 43
BScfDNA, LA K s it ¢ CDNA ) R FIASE ST 470 7 AR S PR A4 2 Rl 434 (a) « (b) /8% (c) 5
[0418]  (ii)idid BA R IRA Stk IMA B S G N—DNEE A A T A0 0] i
X R RS A YR b, W% AR PRE 2 B e £DNA, DA R E I ¢ FDNA A K IR S 470 5 0 S
J2E 4 S SR 43 A (a) < (b) A1/ER () s LK

[0419]  (iii) JE3d Lb AR IR T o EDNATRIAZ /M B 0% 5 4%/ ok T itk 228 4 6 SR 2 1 I IR
T 5

[0420]  Hri(a) . (b) Fl(c) 2

[0421] (&) cFDNAF B 2% uifi Ak H 390N 35k DR 2L P A A 4 5 3 5 P T e 12 23 A

[0422]  (b) A =PRI LA AR R v AT 3 — % S g — %o o £DNA F B 24 i (14 W] g A 23 Af 5 Al
[0423]  (c) A 32 (R4 Hp AT Ao o s Bl 22 of DR 22 S M A /N4 o A2 177 HH B AE ¢ £DNA B B Hb i AT
REPE AR

[0424] S5 101 . —Fhi2 ek G ol RS i 1 7 46, 0355 -

[0425] (i) @ik DR 5 BRIRIGAZ MR B3 < IAZxt G 3RA5 A0 i, AZ AR PR & 43
BICEDNA, DA K i ik o EDNA PR RIS P-4l 3 1 SC 2 ) o I 22 43 A (a) « (b) F11/B% ()
[0426]  (ii)idid DA FPIRA St IMA BRI S B4 N—DNEE A A T A0 0 i
X R RS A IRE B, A% AE P RE e 2 B e £DNA, DA B2 388 T DNA B R HIRE P 4700 5 A0 SC
PR B 2345 (a) « (b) F1/8K (c) , IZDNASK IR T FH A ER B A% BRI (MNase) Y8 4k e 65
DNAFGAb FEEEATAC-Seq ; LA K2

[0427]  (iii) i BBk VR T o EDNAFRIAZ /N B 5 55 A% Mk B % 2225 46 6 SR 72 ¢ TDNATY)
SRR ZURN / B 2 7

[0428]  Hri(a) . (b) Fl(c) 2

(04291 (a) W17 0 BB 24 b HhY N 56 DR 4L o £ e 2 iR b £0 T 4 90 4

[0430]  (b) A3 DRI LAl b oA 2 — S5 S TR — o 5 B & ity 1) ] R 2 43 A 5

[0431]  (c) N FEPR ZH AT ART Ao s B 22 ) DR 22 S M A% /MR o5 S i HE BLAE 0 e 1 B rp /g T
REPE D Ah

[0432]  SEHG102 . SEHEM198- 101 H 4 — IR J7 v, e rh i /M [ i i DL T B B2
s

[0433]  4lifk o) %AW RE i FI cFDNA 5

[0434] i Fe SKhZE R AT E A PCTY S SR A A SCPE < LA K%

[0435]  Sof Fr A4S SCREREAT MY o

[0436]  SEifs103 . SLjtafs] 98- 101 HHE— T 7772, iz tx IMA B S B L G i@ DU R
LA

[0437]  4lifk 23 K 5 FEOGT S B A W0RE S iR FDNA 5

[0438] it 32 Sk i 32 A8 AR PCTH 334 e b T ST /%8 5 DA %

(04391 Sof B S SCREREAT MY o
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[0440] S5 104 . SLi 98- 101 AL — W 5 ik, A RIS L X 0 i (a) « (b) 5L
() BRIX L5 Aii 2 — (P42 A0 e it A7 8 B kAR 46, B )5 e = 5 /IR o 67 A OQ B A 26 3
[R5 B , AN S 285 A% /IMA TE B SR T 11 P R I HE S5 M A e A IR B

[0441]  Sijitfs] 105 . SEit 98- 101 T — T /7 v2: , HH 743 (a) « (b) BE (¢) B e/ A7
Z—WHCEEA A, AT B S HE N R AL s 1340, XTS5 NS R 2 %) AR
SE B AT (TF) %% 3 R 145 A i (TEBS) B ke ai A i B E AT 00 7, FoAEIZ TR &
% TFBSINF 380 3 0 38 B A% /MR, I T A 455 %6 ¢ EDNAAS T ik (60 40 B 28 28 b BRI TR 12 T T A%
IIMATE L.

[0442]  Sjifafs] 106 . SEit 598 - 101 H AT — I J7 2% , 4 b 78 o Ath J2& (R 40 b s o] L AR 41 ok E
434 (a) « (b) Fl/BY () BX B8 3 A 2 — 305728 e AT — P G R i g i /M 5 A5
5, 3K s L Athy I K] 2 3l A A2 45 GO DNAE TiRE IO 557 7 SRR AR A 05T 0 P 45 g 4 e Ath 3R 0 38t
fEFric B A B £ (A0 28 R 3R A 58 HAH ST 9 BT e I BT B X R AL A 74

[0443] Sty 107 . SEHit 598 - 101 HAT— T 5 ¥2% , o P 6o 1% 2 73 A7 47728 4 DAY A Bt
SE S RN TR A T AL /NME AL 1 MG S, B0 e ST 1A () A A, B0 el i
DR 45 A o i DRSS SQARRAIE (Un s SR 0B A7 ) L 4R 3R TA B0 B0 A% /N s A7 1 L Ath S 5k
W BR 5 W AN 32 35 [ 214 R 1 R 30

[0444]  Sjitafs] 108 . SLit 598 - 101 HAT— T 5 ¥ , o a7y A i ack 2H 2 53 1 8 ok
PR , 1% 20 U S MR B0 BV i 20 U S PEDNARE TR BB S A Bl S 5.

[0445]  SEifs 109 . St 5198 - 101 HHAE — T 7 2% , i 46 H T LU BB A1 A% Mk s 5
SEELENRIME 5 D,

[0446]  SEjiffs 110 Sjtafs] 109 @) 535 , oA FRATT B J B 45 2 PR i B2 & AR Wi R 4 1 0
SR O N AR NMEHER , B )5 12547 2 B0 70 A (PCA) BAXTRE S it 47 SRR B HUNVR &4
5o

[0447]  SZjfe) 111 . S5 100 SL e 5] 101 1) 7575 , F b iZ I PRIPIE A& Ja ik , B3R g
[0448] S 112, SEHE) 11100 )52, b iz A RE i e &4 cEDNARIAE 34 I 23 , o —
6 B A3 KR T R

[0449] S5 113 . S5l 100 B8 S5 101 75 3% , He vhiZz e PR 7 i 30 1 4 2R 45495 Lo UL
FEAE (O MR SR ) « B & e (2 A R B8 ) IE R Gy B i A (=
et k) TR R HE R .

[0450] S5 114 . Hi A STt ) A AT — T 5 35, 3 L FE X 58 5% ¢ EDNAAE o ik i) —
B % Pl 2H 2 B4 B IR T HR IR A — ol T EL 81

[0451]  Sjsids 115 . KRt 1 140 7732, i 3 e 4 — P el 22 i o 1 2H 2R sl 40 i S8 1Y v
B —Fh B bE AT 22 /038 40 B T A TR B — AN AME RN G ¢ DNAFK — 58 72 B (1) S B 1%
BN ) DRI o

[0452]  Sjitifsl 116 St 11488 St 11500 7%, o b SR ME O RE S =030 22 Tk E
ZAEWDRE S ¢ EDNA v BEOR i 1R 23 AT IR B0 A0 4 5 20 1 e () 2 2R B PR SR A O 2 2% [l
I EL A

[0453]  Sijitafs) 1175t 114 - 116 J53% , Fo AR 3 Fl s — Fh B8 2 Fiifl e 1) 4H 2 sl 4 a2 Y
A — b () LE 91 2 VR A AR
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[0454] 3 e Hif 3, I B A A A B R A St 3 AR AR A W ik A AR L (B
FIREAT 2 FME BT AN B AR K W T ] o DR 0, A I e BRSSO 2 3R A AN 2 B A1 o
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[0001] AR

[0002]  <110> 7 ¢ f+-4t/K (SHENDURE, Jay)
[0003]  <120> i 3 B A HUDNAF) 7 A= B 2 ZUMI / i 400 0 288 L 1) 07 9 DA B A P L 3 5
PRI B R LI TV

[0004]  <130> 72227-8115.W000

[0005]  <140> PCT/US2015/042310
[0006]  <141> 2015-07-27

[0007]  <150> US 62/029,178

[0008] <151> 2014-07-25

[0009]  <150> US 62/087,619

[0010]  <151> 2014-12-04

[0011]  <160> 4

[0012]  <170> PatentIn version 3.5
[0013]  <210> 1

[0014] <211> 34

[0015]  <212> DNA

[0016]  <213> ANT.F%

[0017]  <220>

[0018]  <223> &M SERZITER :CLY
[0019]  <400> 1

[0020] gtgactggag ttcagacgtg tgctcttceg atct 34
[0021]  <210> 2

[0022] <211> 16

[0023] <212> DNA

[0024]  <213> ANT.5%

[0025]  <220>

[0026]  <223> SRR Hk2. 1
[0027]  <220>

[0028] <221> misc feature

[0029]  <222> (16) .. (16)

[0030] <223> 3’ ugAb’ ddT

[0031]  <400> 2

[0032] cgacgctctt ccgatc 16

[0033] <210> 3

[0034] <211> 34

[0035] <212> DNA

[0036]  <213> AT 5%

[0037]  <220>
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[0038]  <223> A RUMISERZER: #:3k2.2
[0039] <220>

[0040] <221> misc feature

[0041]  <222> (1).. (D)

[0042] <223> 5’¥ukb5Phos

[0043]  <220>

[0044] <221> misc feature

[0045]  <222> (30) .. (31)

[0046]  <223> HRAX ML NE

[0047]  <220>

[0048] <221> misc feature

[0049]  <222> (31)..(32)

[0050]  <223> FRAX ML ME

[0051] <220>

[0052] <221> misc feature

[0053]  <222> (32)..(33)

[0054]  <223> FRAX MM NS

[0055] <220>

[0056] <221> misc feature

[0057]  <222> (33) .. (34)

[o058]  <223> FRAX ML ME

[0059]  <400> 3

[0060] agatcggaag agcgtcgtgt agggaaagag tgta 34
[0061] <210> 4

[0062] <211> 10

[0063]  <212> DNA

[0064]  <213> N T4

[0065]  <220>

[0066]  <223> & R FALTF R :CLT8
[0067]  <220>

[0068] <221> misc feature

[0069]  <222> (1).. (D)

[0070]  <223> 5’¥ukb5Phos

[0071]  <220>

[0072] <221> misc feature

[0073]  <222> (10) .. (10)

[0074]  <223> 3’ uiikk (iSpC3) 10F13Bi0TEG
[0075]  <400> 4

[0076] agatcggaag 10
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