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L AT 45 B IR bR 28 I AR RN S S S e HAR R I R A

2. MRAE BRI ZLR LTI N, HARRAEAE T« B B2 A v, i ] 40 &5 & SR I bR 25
B EE AR B LT B 8 8 A Rl B AR 23 H o

3. R R BRI E R 1B 2 BT IR R B A, LR HEAE T - Bl B2 A~ H T ZURNA 5 RNASS 5 4R
A ELAE T, A A8 G 3 e BoR b R AR M e JE R4 L 7 sRALRNA- R 1 2 59

4 FRHE BRI E R 3FTIA I N HAFAEAE T« 45 B ik v] S0 45 A IR K bR 28 2 (1 R
AELEE O TR R A B E A AN S A A B TR R AN 4 B R AR B B R
VRS S WIAITE SR G I O A MRS 5 SR AL IARRNA-EE A E A .

5. — PP e FH AT 40 45 A R0 Ar 25 & (1 IR It JE IR 24k 77 QAT SR A0 28 B e 8 2R L
VEFREURNAZE & 88 1 I SEARRNAR 5 12, B G 00 N A 3R

(1) {57 R 4l i R ISR A B (1, FT IR B A 2 11 2 I B I T S 45 A IR M AR 25 &
RIS (B RN BL A &

(2) X PER (1) hERIE T Frd fl & 2 H RS2 AR 40 AT AR5, RNA-EE A B A
[KIRNAS 85 11 2 [F) T R LA B 1 A IBG , WS AN A A

(3) XD HR (2) FrUSCER I A M RE AR 3R AT 28, SR Jo il ok W 45 ok AT 24N 45 & SR A
ZEEE AR RS AR BT B U , RIS “SEARRNA-BE A & A - T I UL
FEA

(4) X IR (3) AR U REAR AT AE AR PR Bew , SR8 Ja B AT R AL b 22

(5) X BR (4) Ab PR J5 I REAR AT B PRSI 5

(6) Xof 25 18 (5) &b 3R I AL A T BB A% 5 S MR R S0 B 3R S 3 R 1) 2 A HEAT B D AL 38, A
T4 B I B 2 1 AT SEFRRNATE B R RNA-ER 11 2 A T A i B4 55 R ok

(7) ¥ 2D B8 (6) 431 e Firidk S8 2 11 R0 ik SEFRRNATE B RNA-2 (1 2 A1 I BT A B
T £, AR T SEARRNA.

6. MR 4 BURI RS AT 1 75 v, HASEAE T 20 3R (4) b, prid e B e IS A
0.1%Triton X=100F1500mM NaClHJPBSZE MR HEis 21k s & 40.1% Triton X—100HJPBS
SR PP 3IR 5 Horp %6 RORARF T 42 25 A/ BK

IR (5) v, BT Id AR PRI A TR IR A T e 5

LAY, B 9 2k 285 1 e 94 v 1) 3 — YR A PR e A « T i 2.0 1 571) 25 R Bl 1k Tk R Y 5 8M
ERFR MG 20K 5 SMPR 2= Bk 20K 5 BT I T 40 738 Pk e 4% v 1 B8 IR AR PRV R « FSDS B
Pk 3% s FHSMIR Z L34 21K

7 MRYEBCREE RSB BT IR (1) 75 12, HARFAEAE T« Fr i s 2 K AN BT IR “Be 45 3 MR 1R ir
ARERR E AR A

(a) PR ¥ 422 KA Te vl I e PR IR PP 31 s Pk “Re 85 S R iR ) Pk S 2 IR ) 22
" NTeviif;

(b) I3k 3252 IR Sy W g 1 5 S PR AR P 210 5 Pk R e e PR R 1) o e 2 R 1) 2
B R W B

(c) BT IR &2 K Ay Xa IRl 14 e S PR AR 7 910 5 IR Bt e S PPk R 31 o e 1 K 1 22 1
" A Xald £

(d) Frid &R o N B 8 1478 18 3CER (A B I 55 S PR R P 91 5 ik “RE 4 S5 PR 1R A1)
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Frid K s AR NN BmEE 14 3CEE A R 5

(e) Pk T2 IR Ay ML () 5 S PR AR ) 72 91 s Pk “Re s S P R ) P 32 B R ) R
B R AL

8. BRI ELR5-T AT — BTk T iA B B 1 SRNAEAE R IR F

9. — Fh % TERNALE 5 88 (1 1 SEARRNAR 77 ¥, B HE W A0 98« R FAUR) 225K 5-8 R AT — F
IR T IEFRASELFRRNA , SR J5 82 cDNASE B, F5%6F A cDNA SC P 3HAT i@ & 0 /% , B i AR A )
J7 25 AT B R e A6

10 BRI AR B R 1-9 AT — BT iR i B2 B 7 75, HUARRAEAE T : BT ol S0 45 & IR 1)
FREEEE A NI N AT :HalobRZE 8 1 JCLIPARZE 2R 1  SNAPARZE 28 (A MISpy An2s 22 1 5

A1/ 8%

Frid a] I & A R AR 22 B A N R R S AN I R AT —

(A) TR A] 0 455 R I SRS 55 1 NHal bR 28 85 I I, T3k AT L4 &5 & T I s
ZEEE R R AN A e R BT

(B) YTk Al M 455 M I FR S B8 1 NCLIPARZE & I I, T3k AT L4 &5 & T I s
R I e R S A W R R s g T A 5

(C) YTk 7] M 455 Y I FREE 55 19 N SNAPHRZE 85 I I, T3 m] L4 &5 &5 T I
ZEE AR RS AN SIS

(D) 4 ik v oA 455 IR IR bR 25 85 [ N Spy b 81 I I, Tk m] 2640 45 & R R 2F
E AR RS B NSpyCatcher & 5

A1/ 8%

Pk I FUNREER o

)

=)
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HNEE RYBREERECLIPRI N

o]

F AR s

[0001] A% B J& T RNAAE 2 LA B oy F AW e U, B8 B — Bl 25 45 5 IR AR 28
FAE#E4TCLIP (cross—1inking immunoprecipitation, 848 A8 Bk Ho )% Ty vE) SEE6 H 11 B
S BARPE S CLIPEIAR b, i A A AL 45 & TR AR 22 IO Rl 2 1 5 e 3 A8 P ) B
(7 AL B -RNASN AZ R 54, T BB T SDS—-PAGE (SDS—5E TR A BBt i) HEL vk T 7%
AU R L EEA AL AR I T D IR, S A3 2 AT DA T PP K e DNASC

BREAR

[0002]  HF 5 RNAZS & 2 A MTEL 455 RURNARY 70 AE W57 05 V2 T8 2 L w1 26 AL RNA
MIRNAZE & S A E AW . 204 2 SV J7EBE AT LA UTTERNA,, 1 A] L2 T VERNALS &
F o B T UTIERNARI HARA H /IR PE , RIRHIE N G358 22 I JTIERNAZS & E2 AL U5V, 3R
FHRNARIRNAZ & 5 A UK E AW - 50T, RNAGS & 8 A S % E0T0E R1P) BRI A 51
2 iz F B L RNARH 2 1 5 16 ELAE AU

[0003]  RIPEZA & Jaitiid £ x40 85 1 A A0 21 23 B 40 B P O AH B2 A RNAFIRNASS 5 8 A
A UTTE T Ko AR Ja e 2L AT 73 B 45 BIRNA, I35 N A 70 A BoR 1S ZIRNARIAE B
RIPECA 5 ChIPEUAR K a4 B g 240, AR 2 T RN RAE A D R IR 2 A2
o 11 HRNAZEAR SRS 55 B fige , Fir LAORE-T- RNA RS #5815 0 S 5658 FH ARl R4 B8 v 19 255K o R1PHY
A Emicroarray B KL &, HUAL J RIP-ChipTe R ; 5 il & W RS G Bk 1 R1P-
seq B AR RIPECAR H T4 B IR 26 VIR BE v L B AT, B A — 5 1 IR 7% o £ER1P
(A E BB PR R &5 R EC B 2, i HAR AR AIRNARTEE A A S5 &4 il G B IS
Jayaseelan,S.,F.Doyle,and S.A.Tenenbaum,Profiling post—transcriptionally
networked mRNA subsets using RIP-Chip and RI1P-Seq.Methods,2014.67 (1) :p.13-
9.1,

[0004]  20034F ,Darne 1 15858 % fr S K 3% 1l i 28 AN AS R J7 V5 R AIF FURNAAI 2 1 Jot LA
(I AH OGS & o S W CLIPSERG D JREE & 7 RIPFICh 1P SE B8 AP 3R . FERNAFIRNAZE (1 52 & W) i
AT FIEDIVE LA, 3z H T BFFDNARNER [ BLAR I 702, BIER ARSI o FH T 2 BRI R PR M
A2z H v BN PR, DR 3R A A B A7 R« BRASE ants , oA T3 FICLIPH AR AE /MR
I 44 rp 25 78 th T P e S (U RNAZS & B 1 RTBT DT IR -7 NOVAL MINOVAZ I RNAGS &7 i [ 2
WUle,J.,et al.,CL1P identifies Nova-regulated RNA networks in the
brain.Science,2003.302 (5648) :p.1212-5.) . CLIPATAE 21 &5 18 18 1ok 76 /1N 58 i 45 2R o it
5% FH DG I DAL T 453 B 301E « 20055 , ARATIZR FH i 2 0 PP AR, XORFCLIPERAS IR SCEREAT 1R
JEWR, IR PRI 7 (0 45 TR 2 i) 1 Novath [ 1 4 DRI 4 2 11 RIRNAFR) FLAE /Y 2% o A AT 10
CLIPAI G = P M4 A E R ANHITS-CLIPF, R[Z WUle,J.,et al.,Nova
regulates brain—specific splicing to shape the synapse.Nat Genet,2005.37 (8) :
p.844-52. ). [Al— #H, AT IR 4 i FHCL 1P i i & U P4 RAHSS & 078 7 RbFox22E A
(¥4 FE I ZHRNA S 82 1 FLAE 45 , JF B Hofig 44 ACL1P-seqlZ WlYeo,G.W. ,et al.,An RNA
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code for the FOX2splicing regulator revealed by mapping RNA-protein
interactions in stem cells.Nat Struct Mol Biol,2009.16(2) :p.130-7.1. \IPL)S
e 18 B I R B R B 22 4 s A BIRNAFN 88 3 4 2 DR A0 LA 9 4% (1) i 98 . 20094,
Darnel 15256 % X Ago 24k H 45 A HImi RNA-mRNAF) FAEIE 1 CL1P-seq B R AT T T, 45
1 miRNA-mRNAR 2 [0) AR 4 R 445 B [Z WLChi,S.W. et al.,Argonaute HITS-CLIP
decodes microRNA-mRNA interaction maps.Nature,2009.460 (7254) :p.479-86.]).[6]4F,
Xue, Y& NGB CLIPH AR XFPTBEE (4 7612 N S mRNART A HEAT 7] 22 BT PN LI HEAT T I (2
Xue,Y.,et al.,Genome—wide analysis of PTB-RNA interactions reveals a
strategy used by the general splicing repressor to modulate exon inclusion or
skipping.Mol Cell,2009.36 (6) :p.996-1006.),

[0005]  CLIPF{ARAHEURIPECARA | — 2ot . 5 50 , ol 4o RE i, i 2 A 3R, #1075
T S A R ST AL PR o d ok S8 A RE S, RNARIER 1 50 () 2 T AN S o 4T R LA i 75 22
(1188 AR 1, PRt B 1 FIRNARY B2 G ] DA 52 (0 ZU I 2l Ak ok 72 o (R, SR A 2R 1 4 A T
DA (7 I 745 B B A5 M LE o [R5 Ch 1 PH i A B 48 /R S bk (RREE) 2 BRAHLL , UVAZ AN
2GR T 2 0 AL SRS R TR i, P05 MR B - UVAZ IR R AE LA R B BRI A 3k
172K, BRI R x40 82 A PO AR AR IR & () AT AZ K, T AL 8 o ook, ZECLIPHY A 20 B
H 5| N T RNARR (1) T 1k o RUA A B 8 IR 3P R RNAS B B3C3E TE25 55 A RNARR #EAT T 44, T A0
(Y RNARE W A S BT DR 456 81 1 I RNAT 73 25 P i bt » RARBE B2 A1 456 I RNAE 79 o ek
H1 5 HORNABE 75 5y A 3 AT B s AN e LA JBEAT G5 M 38 A, S At die 5t Ui AN 0 B2 2
[ IRNARE 1 R A4 IE R Ak, G R IRIPHEAE D IR P N T X — D IR (1 b 2 .
A SCHRIRIBFIRNATH LB i RNase A,RNase TL,RNase 155 oAATIAY L] &A7 4 AL MR 110 B
IRE AV RNARE AT 1, AHR RN AE S5 B 2l A B v A 25 BRRNARRG 1) 20 B8, BT DAK &5
REH R TH5Ja , CLIPHIAE AT A2 52 AT fall Z4 55 A T I B o B I PBSTHY 22 R Bk
% > SDS-PAGERR 24k , % st BT i A7 44t 3 (AR | 55 X Lo D IR AT DA 22 i AR 4 e M 45 A A
ik ERE B 5, R AT AR B S A AR A S RAIRNA, /D Hdhs 175 55t

[0006]  CLIPHEZAZH: T Ch1PAIRIPHLAR MM K o e GECLIPHI BRI - FE AR JU B 55 2
J& 5 3L 58 A1l HE SRS 8 ) MIRNAREAT AZ 1K  ZAR AN I 5, X 52 G W AT RNABG AL 22, [ 2
J AT LRI IO RNATR 73 BEAT B AiFE , IR RNAR K SEAB BT B T — 3. B a5 e MR ok
FEARSN G U TIE 55 5T, FERNAMI R ) 5T ) B2 A e T ok o M A BE % J » ZERNARY 37 SR 3 il
ERNABESk o ZERNARY S AR SibRic BRI 377P o SR J5 k6 5 1 URIRNASE A1 48 M 5 I SDS-PAGE
W, FF HL 5% R B R R A1 4 22 b o DR N RS B A 4 2R i I 4 2 B4 & 8 A i, AN B
SEARNA 4 I o 2 5 R A R A 3 AR 10 B B FIRNAKR A M) 26 DD 81T K, 28 a4
HXRNAFIE B 52 A W) - 35 F o 9 B A 22 1 5, ZEALRNA SR S5 7ERNARYS S i b33k
B o LSk 7 B HERNA S 2 57 F e DNA o T30 3 PCREE AN cDNABEAT 7 3 o I SR 131K ¢ DNASC
i, AT DL AT ol & I SREUCEE JF A [Z WUle, J. et al.,CLIP identifies
Nova—-regulated RNA networks in the brain.Science,2003.302 (5648) :p.1212-5.]),
[0007]  ZECLIPEL AR A mr il &I AR LS Gz FlZJa IR 2 Fri CLIPH ARG 2K i - PAR-
CLIP (Photoactivatable Ribonucleoside—enhanced CLIP) &) &2z HIHF A Z —
[Z llHafner M. ,et al.,Transcriptome—wide identification of RNA-binding
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protein and microRNA target sites by PAR-CLIP.Cell,2010.141(1) :p.129-41.]).
PAR-CLIPEE AR T 40U I B 32 B o 7240 B % 35 BB (5 NN 1 4SU, 44535 A= 1 5 Sk AR B
H AR N FSASAIRNAF UDE s A4 SURE (o S IBR A FH A 2R A1 2R 1 A I 254nmAZ 936 5nm . ££ 7R
W b3 E 7 AR A o RIS AN (A% R B A RNAR K FE HEAT 12 BT < f fe 15 2111 cDNA
SR ASURI AL B 2 R AEC—THI AR B, 7E AR AL I RL A o m] RLARIR il o PAR-CL1PE AR IE IS Ay
S % 3= () 3 A v AU PR b 0N A-FR B PREIE 1% 1 (4-thiouridine,4SU) B 6k IR
W3 1% H (6-thioguanosine,6SG) , {EFUBLE GIF BIARic , [FI I & £ PRz AP (— B
UV365nm) HEAT 58 71 B o XRE AT DA a7 1 DUAT A% R ) AC BR AR - 4SUS S I — ik
7 PR At AT DA iRy UVAZ BR A %8022, T ELAAS PN A TR v B Wi g M B 13 1) 4855 A AR i o RNAH
(R URASUR H J 2 5 0P S G SRR IR e T AR R CIR) e e o T At i 20 S B S A7 il K 48
YER 10 o AR DRk 22 AR 22 BT 15 5 o (H & PAR-CL1PH iz 4 SU A 1R Z PR il o &
6, ASUR BEAE A MR = b S F , AEZ0 23 Bh b B e PR AR A H L 3 A e i i o Lk, 4SU
XA A FE PR AERS TR IMANASUZ IS , 4H I 75 L4557 24 148/ N o AEIX JH[A] , 4SU
STA A AT RE A oM, SR P8 o st 5, BRAR A RIB U 7E N T ASUZ J5 15 2111
mRNA SC 2 3% A 2 25 DR 5 AHE AR RN S2 M I3 A R 30, PR O AT A 2 7 B .
[0008] FEPAR-CLIPH: R JG, B ZiCLIP (individual-nucleotide resolution
CLIP) #i K[ WKonig,J.,et al.,iCLIP reveals the function of hnRNP particles
in splicing at individual nucleotide resolution.Nat Struct Mol Biol,2010.17
(7) :p.909-15.Yc iCLIPEIAR IR 22 BN Bl 70 HE 22 (W CLIPEU R o A G I CL1PELAR ) £E
RNAJ5 % 53 i, cDNATRT IR I 5 2 Si G138 AT 22 A8 AT s A B 8 T8 5 AN BR IR E AT 5% %
NRNAZE & 8 A ME A o 5 HL G L B ik L ATRNA 9 1 M A2 B T T B S B AN 25 S 4T
T S sl 52 317 ()7 PR A 7T B I B ARAR , it LAAZAE s A8 SRS S AR R T S8 SR
B AT o FEORAT IR PR A7 A, AELA AT IR IS B S A2 2 G I A i B HEAT BBl 3¢ 1K A
13BN 25 2 7] B8 2 A2 cDNATEIX BE 7 i i A2 SRAR B R 2, (HL A2 B 22 F 1 400 ) A2 S 2 S i 4%
1E o AR G A TE A AH AR X B gl e N2 1B 1 A B AT PSR IS A s 1915 B o 28 T, 78
FEGLRICLIPAE Beh , PCRIGY 4 75 EEAECDNARIS A3 SN b2k 51l T cDNAR 5™ 13”2
SKF B T RNABEAR (1) S 57 o DR B IR S e A9 B I e DNMIZS By 1% 15 K3k Fe 771l
DRI b2 S B0 R R oA T e b AN AP 3R, AE 1 CLIPI R D SR vp Sk BB INAE T 3% 5%
(11514 | o R A3 21 %) cDNAZE 1 A AN U7 556 T LA B AR 2R Hi7E c DNARY 3 s 0 mE 4223k 7
B o SXAE ] DL E G R % 57 SR T 5 B0 e DNAME 85 2K iCLIPHUR B3R 1 A& Ge i 2 07 3
"B 5 SRR cDNA K 22 Hl 2 AEAS AT BAE MK 4 A, SR LR 0 77 X IXREAE DI IR FR
Jei > DI5GB0 e 22 BB A7 B o i CL1P W] FT BN R 0 R 1 B 2 o
[0009]  ESR1ICLIPHARFE R T cDNAKE FE ) 2028 ] R, a2 1 CLIPHE A [ 458 A o 8] AEAS
VRG] e o AHE FH T I 48 PR 5 AT S RE CDNA IR AL, PRt aX — 20 R BRI 1) 280 26 2
AR BRI o 20 SEFA AT (54 205 ZE ALK R 2 2 00 B2 A c DNASC 1R 2 B, L 22 2 B2 i 00 P 1) ok B
HoNTHEX 5, 20164F,Gene , W, YSEIG S ANAL T 2 AP 8K, RO T eCL1P
(enhanced CLIP) #iR[Z W Van Nostrand,E.L.,et al.,Robust transcriptome-wide
discovery of RNA-binding protein binding sites with enhanced CLI1P (eCL1P) .Nat
Methods,2016.13 (6) :p.508-14.).eCL1PH R PB4 B 25 BAKCLI PH A/ b B8 AR & A0 2
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JT AT 1O ARAI1Z 7 T iCLIPIH B A0 R AH 8 WA AE RO S Ja #EAT 3L T 2 B
FECDNAK) 3 AR s 0 b8k P 7 o SR J5 F 3l ik PCRIVS A5 BR9 3§ HH ¢ DNA ST ok« A A1 145 HH
eCLIPHIEE FE T 38T 1 cDNARI AR EE R 32, I FRAIR 1 cDNASC B R I T B 2k

[0010] 534k, irCLIP (infrared—CL1P) EBEARM LA 7 A& GAECLIPELAR Hh [F] 7 Z ) AT
o irCLIPEE AR H T A Biotinkr it 3" RNARE Sk o X £ 50 7] LAAE R D 94X _E 58 f7RNA
i E[= W Zarnegar,B.J.,et al.,irCLIP platform for efficient
characterization of protein—RNA interactions.Nat Methods,2016.13(6) :p.489-
92.1.

[0011]  EBIRCLIPHI ARG 2 Ik U, AH & A 20 BRI 1 A% v 75 2248 I SDS—PAGE Fa, K i
PR AT AL R N I P A0 BRFE I G, SRR 2R B, REAR TR 5y 0% o DR BB CL PR ) B
KA SAET el AR R AR R I 8], el 2D R A 2 3R AR BR AR RO I R rp , A BB B R R R =
T B —FF R AE F I 41 £ &t mT DAYk 2D o LS, A e B 4 21 FH 21 ek /b, T DA A AR
N X SR MR 75 A 2 M B 3 4 23 HE AT CL I PSR 36 o 15 76 R i 57 A B 32 40 i 40 1 J i v
— BsF 30 P 401 e S 2 3 RIRNAAE BLAE BRI 70 28 1 AT BE

b4 SES

[0012] AU BT B (1 JR 4t — FhmT 4 45 5 A AR 22 2 1 108 A& o iX B ] SR 40 45
DRI bR2E EE A TR R R AR 2 B 1 AT DL A S R i T AN i, 45 6 Ja oI B AR 2%
=

[0013] A% B BT () AT 2eAl 45 6 IR b 28 2 A 80T o , AR R T L 25 5 R A )
P25 E A 7R BRI AT K A % LT B B AR R I R FH o

[0014]  FEFTIA B AT e, Bk Al L4 4 & IR bR 28 1 VR N 584 S Bk S s JL Tl BeR
EUEE (A R R AT

[0015] 3k —2b , FEAR KA, Brid B A T OF A RNA S RNALS & & 1 (BP Tk ¥ 82 11) (1)
FHEAEH 8/ A8 Bk Ao 03 S Ui B b AR B IR AR S 1 7 A AkRNA-EE L B A R S
A CLIPEARAHLL , A B RNA-E8 [ 52 A0 I Al A0 AS T8 1k SDS— 58 TR 445 B9 e 5 sz L VK, A
T T B AT 4 R R AL L, DA R AN R A 2

[0016] B30, AR B 2 4G 1 Bk n] L0 45 & R AR 22 s A R 4R 2E B (BD B
RRNALS & 5 1) B R Rl 8 Al L0 5 8 A A i (OREER) (1) Bk rl L0 45 & )R
[PIAR2E 8 s R4S A A R el O AR RS i) 7 SRAl LT IARNA- SR A B A
Y

[0017] Mo, BTk 85 (1 A0 Pk e v A FR o 4 28 5 =X (34, 92 95 5%) A/ B4k 2 07 5%
(IR BRI, JR %, T B R RN , Trizo ISR MR EE A B A8, 0 8 1 i As
PEJGHT FJEA I B RS 1 o BT B ] A 45 6 IR b 28 2 1 RH ] T ot (g ek) |
() BT IR AT e 5 4 SR M B 25 B 1 ()5 S Pt 465 6 ) 22 1R TR R 1) 2 S g, RNAFIER 1) T3 A8
A 2 T AL O B, DR I e i Ry, R AN SR A — R 1 B S AR IFAR BRAE N BT (i
R I RFRE VIR e, AR A A T oL, 2R i, ARRE 4 B AR IR SR B
=Ry DAL 2w e

[0018]  AHNZ[K) , A BHARAL T —Fpfdt FH AT L 00 245 A R A B0 A% 25 85 1 FFadad AR e 2l Ak 77 50

Pas
=
=
=

7
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BEAT 88 /A8 B Yo FL YT 3R BXRNALS A 25 1 R S0 ARRNAR 5 v

[0019]  Z% BH P (AL f 40 AT L0 45 A M I A 28 8 (A FF a1 HE IR 2 A 77 U AT 52 41
A B A FL YT IR SR EURNALS A 22 1 I S ERRNAR V2 , B B ok , P RNA-EE L E A R 4l
AN A SDS— 5 T 4 I g P L K » AN S0 e TS R A A 2 v S () S b, DA e AN F A 2R
[0020] ZIjERART AR T P ER.

[0021] () fEZ R4 R RER A &, il & & 1 & B IS IS v 20 454 R br
ZEHE RIS R M R A EE T

[0022]  (2) X PER (1) RIS T ikl & S A I 2R 20 AT SR AN HE ST AFRNA- TR AL R &
YR IRNAS 25 1 2 [R) T R A B A8 106, R AR 2 i A AR

[0023]  (3) %of A0 B (2) FrUSC S ) 40 BIAE AN AT 248 , SR Je T FE 2 Pirak m] L0 &5 5 i)
(IR 25 5 1 (5 VRS B A it COREER) BT S UL , 3RA3 & “SEARRNA-RL & S 1 -
I B UTTEREAR 5

[0024]  (4) XJ2B 58 (3) FrAR I UTIE LA HEAT AR AR PR, IR Ja B AT 2 R fb b 28 (G Y
TRl T ke R il 3E AT A0 )

[0025]  (5) XD 0R (4) Ab38 J5 I REA AT AR PRV 5

[0026]  (6) X2 5k (5) AbFR 5 (AL AR FH BB A% s s PR 1R i) P ot 2 42 JOK 1) £ 1 g AT il U714k
R, ATIRE FH P 88 2 (3 R0 Pk BEFRRNATE G HIRNA- 28 1 2 A M BTl 1 ot B 43 8 R ok
[0027]  (7) ¥ DR (6) BT 51 Ho B S8 6 11 F0 BT IR SEARRNATE B RNA-2E AR S0 H 1 B
SRR 2 B (s S B A 2 R FAR SR AR 1) 5 AT ZR 1S BT IR BEARRNA o

[0028]  #—, BER (1) b pridEl & & E , Hrh Brk vl 340 45 & IR B br 2 s 3 nl A7 TN
Uity A1 A] A7 T Coitg

[0029]  g@—20, Frik D BR (1) A K al L0 4 & IR AR 25 8 A I g 2 (R S R R 1y (BT
RNAZE A 85 1) (1) G hth 3 IR 3 3ok 3% 12 B 10 2 0 358 DR 3k AT 0 182, 19 BBk A JE [R5 P id il 25 2L A
BE 6 1K FH Pirad 2 2 R I 3k mT L0 456 G O A 25 i 1) R By s 2808 i 1 3 2 1T T 1 1
HEE BITAR A R TSR0, 15 2 5 H A0 M 557 iR A 40, [ S N BTk
Rl G R Rk R E A A .

[0030]  FERTARTTVEH, D IR (3) v, 5 2D R (2) Frsc S i 40 M A A R AT 24 i i A 4
FTRNA (B3 88 9% 7K ERNAR) H AR R AL 2D 38 .

[0031]  FEAR B, 5% (), TR AR PR ik AR : - H0.1% Triton X-100F1
500mM NaCl{IPBSZE MR BE 21K , FHE450.1% Triton X—100MPBSEE MR et 37 ;s Hirh %

E NN
[0032]  FEACK W], D YR (5) i, I A2 PRI ] A IR B R AR PRk o AEAS R W] oy, L
PRAPIR AR B o

[0033] B A , BT ik IR AR PRSI ) BT IR 55— IR AR PR B B A : FHTrizo L)
(Invitrogen) 2= BR B M BRI ; SMER BR TP Ik 20K (RRR 57381 s SMIR 2R Bk 24K (RRIR54)
BR) o TR BB R AR MRS AR N - FISDSHRER (BL 5 : 10% SDS;50mM Tris—HC1 pH 7.0;
ImM EDTA; ImM DTT; REAIK: % RRREERAE 25 &, HI10% K R10g/100ml) Feik3k
(BRRAE65 C AL T HEH G441 3 HISMPR 25 eig 20k (RFIR 28 J0 Beide 5434 o

[0034]  7EFTIA T3k, B PR VR A0 P 3 4% 2 1D 348 W] AL i 56 5 — IR A8 PR ek S IR AR AR 4T

8
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RNAR 3 2R o 04 Sk S B2 20 B8 o 2 SR AN 0 SR AT DA AE ARNA-ER (4 B A W0 e Dy 43 25
SEARRNALL 5 BT o

[0035]  FERTIAR T, Frid “Be e S e 1R 0 B s 2 IR B (A B ] N Te vl W 8 -
XalH . A\ Bl 14841 3CEE A1 B (HRV 3CEE A MGBIPreScissionts (ARG) B MLAFSE , AH B
1), Frid s B IR B AR A — B2 A (012-34Y) IX Bl (1) 4 e PR TR P 2 o, Te v g A1)
B R, LB AR FPFI NG lu-Asn—Leu-Tyr-Phe—G1ln—Gly/Ser (“/” 7R “BL”) o Ml 1R
Bk, LB AR P31 Asp—Asp-Asp—Asp—Lys. XaPX 7 U B 42 Ik, HBAR P 541 1e-
Glu/Asp—Gly—-Arg. N Bjp 5 142U [¥ 3CEE (A M (HRV 3CEE I BFEPreScissiontk AN 1R
FEIK , Ho AR FE 51 A Leu—Glu—Val-Leu-Phe-G1n—G1y—Pro o % ML B 5 5 (3% 42 ik , Bk
FINA-B-Pro—Arg—X-Y (Ferf , ANIB B /K Z B2 12 , XAIY N AR IR PR 2 1R L WK iR il P 3
HNLeu-Val-Pro—Arg—Gly—Ser.

[0036]  7E AR B — AN SEHE ] 5 BT 3% 422 IR B A4 R 34 55 BRI Te vl 1) 45 e PR 1R 0 e
B o BTk Tev Bl i 7 7 PR 0 Fr 31 B A& NG lu—Asn—Leu-Tyr—Phe-Gln-Gly/Ser (“/” &R
“B) o SE NIRRT, Brid SR N P B R R B LR 55 2322-2396 47 BT s DNA v B 9 B i 45
(R IEBR 7 5] o AHNLE , BT Ik “BE s S M 1R ) P a2 42 IR 1 28 1 B AR R Te vill o A % B
Tt LR B Te vl AT LA 52 2MIR 2= 2% 1

[0037] Wi SCHriR vAAEA 78 B 1 SRNAELAE ) R R 8 T A R B AR P VE o

[0038] AR BHILHE— IR — P ERNAL & 8 1 I BEFRRNAI 775

[0039] AR B Fr AR 471 %6 58 RNAZE & 8 [ I #EFRRNAR J5V2: , i 44 NGo1dCLIP, AR A] 45,
FEAnR 22 58 R BT SCHTIR I 71 SRAF EEFRRNA , SR J5 M) 7 ¢ DNA ST 22 , H5 5] BT iR ¢ DNA S JE i3
AT S I 5 e fo MR AR I s &5 SR AT 2R R AL

[0040]  FEAJZ Wb, SRAFELARRNAJS f& 5 3L i CLIPSCHA[Z WKonig, J. ,et al.
(2011) . “iCL1P——transcriptome—wide mapping of protein—RNA interactions with
individual nucleotide resolution.”] Vis Exp (50) .Y A 2BH 75 VAR 2 BT iR cDNA S
(K)o RECATT « RNASCHE S0 A AN BB ST I AR 28 PP 91 2 5, MUTEB-Urea B PR AlLAK. o X
sk BN 1M 50 ih AU S G ST AR ZE P 81, I 5 I 1 4 Sk e B A3 o () 42k
F) 5 B S 323k 77 3 2 () i) BamH L B DDA 5 o 753 21 B85 c DNAJE Tt s SONABR AL B FR AL , 28 Jim e i
PCRECH — 265 I EANE XS (1) 7 5B K B 51 7 5 I o 3255 18 ik BamH 1 i 17 , 15 21 74 B
5w SR T Y, FRZE T FIRIS b 43k PP 31 o BT PCRY 39 )5 , #1521 19 cDNAEAT &1
R

[0041]  Hi SCATIR AT A 25 A M I AR ZE B P] AW N A — :Halobr 28 85 1, CLIPARZE
1, SNAPARZE 22 1, Spy b5 25 125 Ha lo b2 /& Promega 2y w1 22 1o 3 R T2 ot i U 4 5
ZLLT BRTE I 11 25 B o B 0 A A2 % A b0 2 B TR A4 o SNAPAR 252K 3 N e Ak 15 24 —DNABE
BRI , e NEB A m) 483 B DA TR 4 4R 1) — PRDNAMB I B 1 o A 1) JICAY) 7 2 S g
CLIPHRZE A FH SNAPHRZE AT AR 1T 2K o A1) JE A 2 5 B M s e £37 AR 40« Spy A2k B TR e
REFEEA L SEN (Fibronectin—binding protein,FbaB) CnaB24E #4311 14 2 LR
(IR o AR 2SI ) A& Spy Catcher 8 1

[0042]  AHRZ, Bk Al SeAf 45 & R AR 25 8 1 e e M4 S R AT —

[0043] (&) YPTiR Al L) 45 A R AR 25 8 A N Hal obr 25 5 B, BTk a] 240 45 5 R A)

9
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(R 25 85 1 IR Rr e R 45 B W0 o 3 v 2 I BCAR

[0044]  (B) ik AT LA 45 & TR bR 25 S B NCLIPHRZE S A, Bradk Al 3L 40 45 & )
PR A R e MRS B YN R L s nE T A1) 5

[0045]  (O) H{ A vl A 45 & M I bR 25 8 [ N SNAPAR 28 25 A I, PIrad v HeAf 45 65 IS
(R AR 25 85 IR Rr e R 45 B W R R B NS

[0046] (D) Pk A] L 45 A K AR 25 85 1 N Spy 28 S I, FIidk ] 240 455 A1
PR2EE A R e 4 AW N SpyCatcher®E M .

[0047]  AEARKEHE—A LB, Brdk Al L0 45 5 I As 2 8 Ak AHalobr 25 82 1 .
FEINEAKRY, FrikHalodn 25 85 1 1 2 B2 e 1 AR a0 7 51 R R R B LR

[0048]  fEAK ] —AEHh , ik st A B AR NPTBEE H . ridHal ohn 25 85 A 7 TPTB
o BN o B 52 44 240 i S HEK 293 24 Jd

[0049]  — AN, Halobr&E & A BTG PR rp O R B8 5 A 1 R A FLAR DAL SR B
NAHEL A, Bz S A e - BRIk, R 888 A MiHalobr 25 45 & fa , W LIS 744
AN e Hal o P AR AT < #HAT I &5 & o W S K Hal o FCAR & B2 AE WA ER b, mi vl LK
Halo#nZs 8 A AL B BE BIRERK I oHal oFR2E 1K) 9318 A33kDa , A] DA %S & 76 ¥R (9 [ N
B Clim o 1% Rl & 8 1 A AE R B AZ R I8 RS R I8 - AN K R FHa l oA 25 7] DL 54
IS5 A I RF ORI CLIP T 266

[0050] AR EHI K AT FiHal obr25 il -G g 1 38 AR PRI 2 A K 7 sRAECLLP (G AN A8 B g%
YT BRI R o £ GiCL1P D BR 75 22183 SDS—-PAGE HL Uk « IS TR 41 4t 25 4 A [ o7 2% %
5 IRNAE S W) HEAT 204k  HFEIIC, BEAR 5 451K o AN R W AS I Ha 1 o bR 25 1Y Rl £ 1 it
AR MR ek 0 77 XA 2 AT AT 00 B RNASL R o AR K R B IR T % A Halo
PrREsml-& 8 A 40 RFAT LN BRULSEFE AR 4l 24 M 5, P AZ FRIBAZ BIRNAR S o 28
Jr i it Magne® HaloTag® Beads#AT Hu & JLIE » 255 06 )% ULUE 5 I RNABEAT LR L
SN, FFAERNARR S A 0Bk P 5] o S8 I 3 FH 9 2 1 A8 MR R 36 25 B B BE O RNAYS 3440
B JaH B A EAL S 153 B 2840 5 IR RNA o RNARS 4 Al cDNASC P2 Ji5 B A] #H 47 sl &= 0 o AR
B YR NGoldCLIPF A (Gel-Omited and Ligation—Dependent Cross—Linking and
ImmunoPrecipitation) .

[0051] A HILAPTBE FIENEEE A, AR T H2 HE I Go 1 dCLIPHI A, 45 AR B AT AR 4 1
R LART SCHR R R I SE 30 25 R o EHRAE BARNE 1 40 CLIP AR SR 75 Bl 5 B HUIIR
[ P B 20 3 o % 07 i@ T Ha 1 o 25 AT DA RIRE BR FCAR T IS E AN S R 5 1k, W AR 48 B AR
FEREER b BB AT I B 205 B B T N B 1 SR 30 A 0 R v o X REAE A LR b B R
8,58 7 EAERIE, PLAk 7 CLIPRY AR, YD 1 R R v m] BB it B 3%

B [=135¢ BA

[0052]  [& 1 448 HiHalobr 22 Rl & 81 A I 3 i A pe 2l k5 aQREAT SR A S 0Bk S e L UTIE I 15
ARUFEE] H AT Hal o bRRE (1) B bk (1 IR 5 85 AL (1 T e NI R i, BEAT SR AT S Ik
EREA o A MO SR A O BEAT R BRI AL 2, A2 BY 45 15 5 1 (R RNA o 8 i 1L 47 Ha l o Fic A4 FF) R 3k
BEAT S B YT - A I i SR (1 7 QUL ER R R AR RS S (0 2 Uk 25, SR B el Ve T 1R
WL 3 S P R R L P i 383 T d o 1k 70 25 R B VE T 1R Bl » (R P BEAT 55— IR s 1 AR PR

10
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BB, [ERNA 3 AR 423k , i ik 85 1 AR PR e i S5 o ZU I 75 kAT 58 IR AR PR
B, BRI E IRNATS e AT TevBB VIREIUEE A R B AW, SR e B S il A, 44k
BB RNA o 2 0 2L 1 CL1P STk W A 28 19 77 7244 B cDNASC P 5 K545 31 ) cDNABEAT v 3 = 0
¥ o

[0053] &2 4 BiRIMSCV-NHa lo—-3xTev—PTB-T2-puroff] & i .

[0054] &3 NHalo—-PTB# i Yiic 45 K I& .Halo—PTB UV254MIUV365EE by i it Magne®
HaloTag® BeadsH#AT %y vive fo , FiHaloTag® Alexa Fluor®660Ligand #4746 I, PAGE
HL Yk i 5 I8 Ody ssey XUELLL AR 6 S R AT R I o in s S UTUE BT I 7 A Hal o bR 22 1)
B A sub: R LN G R 45 A Magne® HaloTag® BeadsfiHalodrZE( 8 A ;s 25 :Halo-PTB
(~98kD) ; = : Halo—YFP (~65KkD) »

[0055] &4 APTB S H & I - 15 2 (1) B dh & PTB il EHUE £ L 1 Pyicocl ip A4 A FE J5
A 3807 5N B IR w7 TPTB UV365,PTB UV254F1YFP UV25445 21 i1 91 2H 52 se 3 2 4
=4

[0056] &[5 4PTBF A1) 4= 3L A 4H 7 ) Bk 25 SR . PTB UV254, PTB UV3658 #5784 LA LE
XT i B R AR DR 2H Dh e DX I 7 A 1 4 B B

[0057] &6 NPTB B G E 5 AW AHICPE 3 M o A PTB UV254 4 2 B 53 B3040 [R) F AH DX ME L
5 3B.PTB UV365 9 4 5 £ 4 (A (1) AHOC PR EL 32

[0058] |7 NPTBEHE IMotif 341 .A.PTB UV365repl Hi4l tH 1 BT5 MMotif 7% 45 5
B.PTB UV365rep2Z 4l RIS Mo tif 77145 3 s C.PTB UV254rep LR H I HTS Mo tif 7
LD PTB UV254rep2 24 H RIS Mo ti F B 45 3 E.YFP UV254rep LR IR HTH A
Motif/FF45 5 F.YFP UV254rep2td th I RT5 Mot i f 771 45 5L

BRI

[0059] 1 A St 5] v B A FH ) S B8 7 v I TE R R U EH , R R T

[0060] "1 3R skt 45 o By FH A R R0 55, an o e ik Ui B, 3] AR @ 42815 31

[0061] AU BB HR L () Go 1 dCLI PHL AR I A 20 SRR E R « 7 A HaloAn 25 B A g
T BRI G TR NI RS AT SR AN AR SEAE AS 4 R i I AT I IR AL B, 42
BY 45 5 B T IRNA SR S i ok 3% 4 Ha 1 o i A4S I R BR 3 AT S B DUE o a6l 1 iR 22 1) 7 Qe i
AR , 5 AR S 45 e 25, AR 5 T o M PR T R 22 B 37 o IR B P 22 A 1 Tri zo 13K
F (BE— IR AP P %) 22 Bl R T R g - 1255 , 7ERNARY 3 R 23k, il 2 1 AR PRk
B G —IRARVEBER) SR ZU 77 20, HBR 5% B I RNAYS Ged o AR fa il it TevER 1 B, 1 2 1 V0
W5 A A3 B RNA o 225 185 1 CL 1P SCHR o A1 4811 77 V284 ¢ DNA ST FE o RNA S 35 3 in |
BN REARMAST I ARZE P F 2 5 BTEB-Ureas M 214k o S 5% 3 B 519 3 51| i AL &5
HISTIARZE P, A5 ek A RS S 42 Sk P 31, A R4 Sk 7 31) 22 [8) () BamH 1 /i
I 55 15 21 B RE cDNAJE L s SONABR AL IR AL, , 98 )5 8 PCRASCHS — 2% 5 51 W L AMNEL XS (1) )7
R KB G 75 b A i BamH 1 B U1, 153 B =W H A5 w8k 790, bR 28 7 H1FH 3’
L R B o BB PCRY 38 I , K45 31 (1) cDNAFHAT il & 00 5 o EVA BRI AR L 1
[0062] St 1 77 45 Ha lobR ZE K PTBER [ AEHEK 29 34 fitd, 28 o 34T CL1PSE 56

[0063] 7%k it 914 388 3k %o 15 45 Ha 1 o bR 28 I PTB 25 A ZEHEK 293 21 iy 2 T #E 4T CL1PSE 3% , 3k
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A B BT AR AL I Go 1 dCLTPEL R AERNAZS &85 13 v 1 152 FH

[0064] (1) EHEK2934H i &+ FRikHalo-PTBRI A& 25 [

[0065] 47y Halo—PTBRl A &5 1 i hd B Al ) BTRiMSCV-NHalo—-3xTev—PTB-T2-puro (Halo
Fr2s 8 I APTBEE [ 18 1 34 £ BRI Te vl I RF 7 M IR 37 291Gl u—Asn—Leu—Tyr-Phe-G1n-
Gly/SerHiZ , & Fupi i BIE i 2w, & Pt e Z) R b e 312 fir s, Horh e 51 20 5
1419-230947 4 B2 = F L b H 1 R I Halobn 25 8 (4 , 552322-234247 . §52349-236917 LA
J 5 2376-2396 67 Zihd 3> R BRI Te vl (AR5 S PR R 71 FP 31, 552598-419347 4 fi%Human PTB
T ) # ANHEK29341 g &b, i3 PuromycinZs 7 #a 5E 40 e 3 . 3 i3 HaloTag® Alexa
Fluor®660L1igand (Promega,G8471) ¥ 41 Hd & "' Halo—PTBH F ik,

[0066] S [A] I At B AEHEK 29 34H i & vh ik Halo-YFPRE & S5 B B0 M Horpr, @A
HEK 293211 Z 1 1) BORE A e 21 36 R P 31 LIV 55 2598419367 B e N YFPEw s LR (P 7113)
HAREAER B

[0067]  (2) Yk AR UVAZ IR 2 i

[0068] 445 Halo—PTBIKI 4N Y K1Y 35 22458 100mmZH J 3 5 M F o Horb — 25 40 o 4R
100mm¥E FR ML Ji5 , FEATUV254nm L HM 22 Bk o 75— B 40 M 439580 %6 100mm#%F 7= ML i , N 4SU (%
WSZ2001M) , 4k 2285 55 24/ N 5, BEATUV365nmEE P A 1K o % 7 T Halo-YFPIR 4H L R 4 K 3%
FEE 1AL 100mmZH Mo 55 77 ML o 41 Hg 5305 100mmE; 77 ML 5 , BEATUV254nmEE FRAC BK 41 fil i AT 58
AEIE S, A M) T S 408, PRV FRIPBSHEI 7, W B2 31 15m 1 55 O vh o UACAE J 1 4
MuBCE T 0K b B AT 5 225058, BUSCE T-80 CIR /T

[0069]  (3) FHiMagne® HaloTag® BeadsXfHalo—-PTBHEAT G JLyiie

[0070] 4 Jfu 3 i 24 f v (B /7 : 50mM Tris—HC1 pH 7.5;100mM NaCl;1imM DTT;2mM
CaCl2;10% H s 1 X A EFHIH] 7] [Promegal ;0.2% TritonX—100;0.5U/01 Micrococcal
Nuclease [NEB] s R & A/K s % RANEIH 40 & &) H B4 )5 , 8t Dounce TR AEVK X541
MLBEAT BAZ 5, UK B E 10408 SR G 37 C I RL34 8 i, SEZIBCE T-K b o IINZ3KR 5 2mM
EDTAFI2mM EGTAJG , &1 B /0o 102 B o B I 0 78 20 8 2508 Hh  ERRNA input AT T
western blotffinput,3fA300u]l Magne® HaloTag® Beads, fE4°CHE VIR & . 56
— Kt HaloTag® Alexa Fluor®660Ligand (Promega,G8471) Ky il % I iE i 22 . B
THal o by 25 FlHEZR B B LA B8, DR b 38 3od bl B 0 J5 B AR i P Ha Lo AR R AN I RIS &
(unbound) A% T RYTIE H Halobr2E 8 A R L & (input) B A1), BT DAl B e G 8 Ut
TEMI R TR 45 5 LKL 3.

[0071]  (4) On—beads LR {L AL FR

[0072]  FHPBST¥eik (RPAEAZPE¥E , BAx N “H&5H0.1% Triton X-100H1500mM NaCl ]
PBSZEMIR LI 20K, FIE 0.1 % Triton X—100/PBSEE MR BEIE 3K s Hirh %6 FRAR R 4>
&8”) 454 T Halo-PTBEE 4 BiHalo-YFPH) Magne® HaloTag® Beads (BEEK) Ji7 , 1 X NEB
Cutsmar tZE MR B 3K, SR Ja N 8OR LB PET RIS (C1P) AiDNase 1 MAKR R (8ul 10X
NEB CutSmart;8ul 10mM CaCl2;5u]1 CIP[NEB,M0290S] ;511 DNase 1[Promegal;2ul
RNase inhibitor[Promegal;52ul H20) , /4 FHThermomixer /X #§, #E37 ‘C Jx M.30 434 (i
3441, 1000rpmiE 2 1555)

12
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[0073]  (5) BE-—RE A AR MEBEG

[0074]  EREESIL RN 4R S MAT500] Trizol LS (Invitrogen) ,200ul CHCls/f5 , i it
157D o 155 Tk P SMER BRI BE ¥4 20K (BEIRB 734, SMIR FR ek 24k (BEIR B4 41) 5 e Ja FHPNK
ZZ Py (FE 7 :20mM Tris—HCL pH 7.0;10mM MgCla;0.1% TritonX—100; 48 MK % En
I 7 & 8) Btk

[0075]  (6) On—beads 3 RNA¥ELi4f:

[0076]  [m BBk H A 40u] RNABSKFRVR (B )7 : 2u1 RNasefllfil5; 201 3 RNA Linker
[100pmol/ul];36ul HoO.H H,3 RNA LinkerfIHEFEH N:/5 P/
AGGTCGGAAGAGCGGTTCAG/3" ddC/, FHIDT 2 Wl ) » FFMIABGAKT RNATESE S M FivR L (e 7
10l 10X T4RNA ligase buffer[NEB];10ul BSA;10ul 10mM ATP;10ul DMSO;10ul T4RNA
ligase[Ambion,AM21417;5ul 0.1M DTT) f# HThermomixer{¥ 2% , 7£16 “C ;e Wit K (Hrh £f
34040, 1000rpmIB 2J15F0) o 85 R, FE N N1 20 42 S N FRVE W (it 7 : 1rl 3” RNA Linker
[100pmol/ul1] ;511 T4RNA ligase[Ambion,AM2141];5ul 10mM ATP;1ul 0.1M DTT) ££25°C
ok 4 [ B2 3/NIE (e 4343, 1000rpmiE 27 15F8) .

[0077]  (7) BB iR EE AR i

[0078]  ERREAERH HIIER R NAE 2, FIPBSTHE R 1R, FISDSBER M (BL 77 : 10 % SDS; 50mM
Tris=HCI pH 7.0;1mM EDTA; 1mM DTT;R& N/K; %R RNMEARIRE 7 &=, 10% F£R
10g/100m1) B3¢k, B AT F Thermomi xer X #% , 7£65 °C LA 1000rpm i) ¥ 3 =735 570 8 . Bl
FHSMPR 2= Bk 20K, R 2 iR k3759 4

[0079]  (8) TevilF ] NAGPTBER I MBELER b 20 &5 HH ok

[0080] A1 X Tevl§H) MK (FC /5 :50mM Tris—HC1 pH 8.0;1mM EDTA;1mM DTT;1%
TritonX=100;2M Urea; &= A7K ; % RANEFITE 98 &) Peifk3ik . H200ul 1 X Tevli] <
NV E B AR, INNGR]T RNasedIH]7],511 Tevilf Gug/pl) ,f# FHThermomixeriX#%,25°C
N2/ (R &34 4, 1000rpmiR S 1670) o G S B 2 BB G 1. SmL s O & H o AT 100k 1
I X Tevl§ U] e MVR B 2 REEE, ITN21] RNasefI#] 5], 21l Tevi (bug/unl) ,f# H
Thermomi xerfX #§ , 30 °C e N.2/Nif (LA &E3 73, 1000rpmiB 5 15F0) o S LA IR )
IR RN

[0081]  (9) RNARJHZHX

[0082] fE&FF /G Tev R BV FMAL100n] PKS M (FRJ7 :4ul 5M NaCl;20ul 1M
Tris—-HC1 pH 7.0:8u1 10%SDS;8ul H20;60n1%E (A K [NEB,P8102S]) , 37 C/KIA30 4t
FHAOOW 1 P ST VAT (Sigma) HHFERNA, R HE B0 i, b JZ RS R BB 1. SmL 20 Fh L N
A50u]l 3M NaAc pH 5.5,1ul glycoblue,ImL 1:1 (&FAEL) 2. 8% F A B, £E—-20 CHr B 1ok
o I RE DG B UTIEW 75 % BB 205 » F16n1 H20 2 5 BN/ FIRNA SC % (BT
Bl S5 PTBEE [ HLAEREEARRNAI AR A

[0083]  (10) cDNASZ FE (1) #4) %k

[0084]  cDNAM LM 2% i CLIP /715 [Z WKonig,J. ,et al. (2011) . “iCL1P-~
transcriptome—wide mapping of protein—RNA interactions with individual
nucleotide resolution.”] Vis Exp (50) .).faMi = , &5/ fSuperscript 111
(Invitrogen) FFRNAW 4% 5t Bl c DNA A FH R 10 ¥4 3 51 ¥ N /5Phos/NN[1ndex]
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NNNAGATCGGAAGAGCGTCGTGga tcCTGAACCGC , H:H Index HAACC, ACAA, ATTG, AGGT , CGCC, CCGG ,
CTAA, CATT,GCCA ,GACC,GGTT, GTGG, TCCG , TGCC, TATT, TTAA o 4R J& 5 cDNAU6 % TEB—urea gel
(Invitrogen) , #85nt-200nt i H K F BEUI B, H 0 UTIE 1 4 o RIS 5 ) ¢ DNA
Circligase 11 (Epicentre) T B2 ENMA30R] oligo anneal mix, HiIPCRIE ‘K
Ji Kol igos HIKF AL & Hoboligo 845 ~GTTCAGGATCCACGACGCTCTTCAAAA-3 .4
J&i FiBamH1-HF (NEB) B P15 82178} o 55 f 183 2 X Phusion Mixd 3 cDNASCFE o BT I 473
1B 51985 ~AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT-3 , <.
] 5190845 —CAAGCAGAAGACGGCATACGAGATCGGTCTCGGCATTCCTGCTGAACCGCTCTTCCGATCT-3
[0085]  (11) it &5

[0086] I35 B Y cDNASC 3k WU e~ & U e, 2P & A illumina Hiseq 2500,
illumina Hiseq X10.1&$ESES0E(PE250%5 /7 2l 7 .

[0087]  (12) H#E 4k

[0088] JHiLCutadapt®ff (v1.10http://journal.embnet.org/index.php/
embnet journal/article/view/200;cutadapt—a AGATCGGAAGAGCGGTTCAG—e 0.2—-q 20-m
24) Tk PEH K e B LA A B3 R IS B AL ) P 71, JF R B 2% e A1 I B2 H /D T 24bp Y
EERFWEE P IE I IEEUHS ) 409 7 ZHIBE AL 21« 43 A2 B 5 ) 20 F i
PyicoclipfE/¥ (Pyicoclip:-P-value 0.001-region*.bed) F-$kpeak. L 1tPyicoclipfL/F
JEAS B &5 BB AT R - B A W, 23 UV 365 BE S &5 A Ha lo—-P BRI 4H i (S23640) /7
MM EBLEARRWITEEARE] T RA10T5 P peak. £3L UV254 15 () & A Halo-PTBH]
i IR A) KRN AN BEE LR KN INEERE T KL120 )i peak . M2 5840 RE 5
[ A Halo—-YFPAI i, Cof BEZL) B PI A 7 R 23d ANK  J72 JLF-i f peak.

[0089]  $E{H HBowtie (v1.1.2 (REF) ;howtie—f-p 8-v 2-k 1-—best——sam——un) ¥ EF5
FEA 5 NI B PR 2 BEAT EE X (hgl9) o PTBJFR A1 () 4 B DRI A e 51 B xof 485 SR A &L 5 i 7 o i L AT
W > ToiL A 2 1L UV365 HEEHIE AL UV 254 JE S I Halo~PTB4I MY , N & F (intron) 4 peak ) LL
H 5 Jrfipeakff)60% LA b o Hi & intergenic X8, 295 10 % A LL H

[0090]  (13) s AHIS T #r

[0091]  jEidPearsonlZt REK L Halo-PTB UV254,UV365 FINoUVELHE Y P41 5256 2 7]
(ARG o 45 R 6 T , S ARPTB . UV 2541 WL i A G HER" =097, PTB UV365H4
RIS TER = 0. 99 Ui B SE 30 HLA BB Mk, Bl vl 4.

[0092]  (14) Motifs%##T
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[Z llXue,Y.,et al.,Genome—-wide analysis of PTB-RNA interactions reveals a
strategy used by the general splicing repressor to modulate exon inclusion or
skipping.Mol Cell,2009.36 (6) :p.996-1006.],
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23
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<110>
<120>
<130>

<160> 3

<170>

<210> 1

211>
212>
213>

<220>
223>
<400> 1

Met
1
Val
Thr
Arg
Asp
65
Phe
Leu
Phe
Met
Ala
145
Leu

Val

Phe

Ala
Leu
Pro
Asn
50

Leu
Asp
Glu
His
Glu
130
Arg
lle

Val

Leu

297
PRT
NP3

Glu
Gly
Val
35

1le

lle

Glu
Trp
115
Phe
Glu
1le

Arg

Asn
195

lle
Glu
20

Leu
lle
Gly
His
Val
100
Ala
1le
Thr
Asp
Pro

180
Pro

Gly
Arg
Phe
Pro
Met
Val
85

Val
Lys
Arg
Phe
Gln
165

Leu

Val

Thr
Met
Leu
His
Gly
70

Arg
Leu
Arg
Pro
Gln
150
Asn

Thr

Asp

B A ZECLIPHR 1R 37

Patentln version 3.5

Gly
His
His
Val
55

Lys
Phe
Val
Asn
lle
135
Ala
Val

Glu

Arg

o R A M ER 7 P
A BRI AR
GNCLN171827

Phe
Tyr
Gly
40

Ala
Ser
Met
lle
Pro
120
Pro
Phe
Phe

Val

Glu
200

Pro
Val
25

Asn
Pro
Asp
Asp
His
105
Glu
Thr
Arg
11le
Glu

185
Pro

16

Phe
10

Asp
Pro
Thr
Lys
Ala
90

Asp
Arg
Trp
Thr
Glu
170

Met

Leu

Asp
Val
Thr
His
Pro
75

Phe
Trp
Val
Asp
Thr
155
Gly

Asp

Trp

Pro
Gly
Ser
Arg
60

Asp
1le
Gly
Lys
Glu
140
Asp
Thr
His

Arg

His
Pro
Ser
45

Cys
Leu
Glu
Ser
Gly
125
Trp
Val
Leu

Tyr

Phe
205

Tyr

Arg

30

lle

Gly

Ala

Ala

110

lle

Pro

Gly

Pro

190
Pro

Val
15

Asp
Val
Ala
Tyr
Leu
95

Leu
Ala
Glu
Arg
Met
175

Glu

Asn

Glu

Gly

Trp

Pro

Phe

80

Gly

Phe

Phe

Lys

160

Gly

Pro

Glu
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Pro 1lle
210
Met

Leu
Tyr Asp
225
Gly

Thr Pro

Lys Ser Leu
Gln
275

Ser

Leu Leu
Leu
290
210> 2
<211> 9099
<212> DNA
213>
220>
223>
<400> 2

tgaaagaccc

Trp

ggaaaataca
gaatatgggc
acagatggtc
ccagggtgcece
gctteteget
ctcactcgge
aagcctcttg
gattgattga
cceetgecca
tgtcetgtcete
actagttagc
cacccggeceg
cctgaggaag
acgagaacct
gcegegegte
tgtttctgta
taggtcactg
gacgttgggt
acggcacctt

Ala Gly

Trp Leu

Glu

His

Pro Ala
215

Gln Ser

230

Gly Val
245
Pro Asn
260
Glu Asp

Thr Leu

ANIF3I

cacctgtagg
taactgagaa
caaacaggat
cccagatgeg
ccaaggacct
tctgttecgeg
gcgecagtcee
ctgtttgcecat
ctgcccacct
gggaccaccg
tgtctttgtg
taactagctc
caaccctggg
ggagtcgatg
aaaacagttc
ttgtctgetg
tttgtctgaa
gaaagatgtc
taccttctge

taaccgagac

Leu

Cys

Asn

Glu

l1le Pro

Lys Ala
Asp
280

Ser

Pro

lle
295

tttggcaagce
tagagaagtt
atctgtggta
gtcccegececet
gaaatgaccc
cgcttetget
tccgatagac
ccgaatcgtg
cgggggtett
accccecececge
cgtgtttgtg
tgtatctgge
agacgtccca
tggaatccga
ccgeeteegt
cagcgctgea
aattagggcce
gagcggateg
tctgcagaat

ctcatcaccc

Asn 1le Val

Val Pro
235

Ala Glu

250

Asp lle

Pro

Pro

Val
265
Leu 1le Gly

Gly

tagcttaagt
cagatcaagg
agcagttcct
cagcagtttce
tgtgccecttat
cceegagete
tgcgtcecgece
gactcgcetga
tcatttggag
cgggaggtaa
ccggecatcta
ggaccecgtlgg

gggactttgg
ccecegtecagg

ctgaattttt
gcatcgttet
agactgttac
ctcacaacca
ggccaacctt

aggttaagat

17

Ala Leu
220
Lys Leu

Val

Leu

Ala Ala Arg

Gly Pro Gly
270
Ser Glu lle

285

aacgccattt
ttaggaacag
gceeceggete
tagagaacca
ttgaactaac
aataaaagag
gggtacccgt
tccttgggag
gttccaccga
gctggecage
atgtttgcge
tggaactgac
gggeegtttt
atatgtggtt
gcttteggtt
gtgttgtecte
cactccctta
gtcggtagat
taacgtcgga
caaggtcttt

Glu Glu

Phe Trp
240
Leu Ala
255
Leu Asn

Ala Arg

tgcaaggcat
agagacagca
agggccaaga
tcagatgttt
caatcagttc
cccacaacce
attcccaata
ggtctcctea
gatttggaga
ggtcgttteg
ctgegtetgt
gagttctgaa
tgtggccecega
ctggtaggag
tggaaccgaa
tgtctgactg
agtttgacct
gtcaagaaga
tggeegegag
tcacctggcece

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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cgcatggaca
ccectecectg
cceegtetet
ccecteactece
ttccattcga
gtccgegega
ggcgcaacat
gtatgggcaa
tggatgectt
gctecgetet
ttatggagtt
ccttccagge
ttatcgaggg
attaccgcga
agctgccaat
ggctgcacca
caccggecega
gceegggtet
gctggetgte
gcatcgatga
cctggtcceca
cttggtccceca
aagcaggctc
gtggacagca
gatctgacga
cggettetge
gcgtecececte
tcatctcect
accaggcectt
ccteggtgac
agctgaagac
actcggtcca
tggecgatgge
tgaccctgga
ccttcaccaa
agcacgccaa
tcgactttte
acacacgccce

cggecttegg

cccagaccag
ggtcaagcce
cceecttgaa
ttctctagge
cccecattat
tggcaccccet
catcccgeat
atccgacaaa
catcgaagcce
gggtttccac
catccgcecect
ctteccgeace
tacgctgceceg
gcegttectg
cgceggtgag
gtccectgte
agccgetege
gaatctgetg
gacgctcgag
aaatctgtac
cccececagtte
ccegeagtte
caccatggga
aatgggtatg
gcettttetet
agcaaacgga
tagagtgatc
ggggctgece
catcgagatg
ccetgtgetg
cgacagctct
gtcggggaac
cgggeagage
tgtgctgcecac
gaacaaccag
gctgtegetg
caagctcacc
agacctgecet
ccttteegtt

gtcccectaca
tttgtacacc
cctectegtt
gccggaatta
gtggaagtcc
gtgctgttce
gttgcaccga
ccagacctgg
ctgggtctgg
tgggccaage
atcccgacct
accgacgtcg
atgggtgteg
aatcctgttg
ccagcgaaca
ccgaagcetge
ctggccaaaa
caagaagaca
atttccggeg
ttccagggga
gaaaagggeg
gagaagaccg
accaattcag
gacggcattg
acttgtgtca
aatgacagca
cacatccgga
tttgggaagg
aacacggagg
cgeggeeage
cccaaccagg
ctggeettgg
cctgtgetca
cagattttct
ttccaggecc
gacgggcaga
agcctcaacg
tcecggggaca

ccgaacgtcece

tcgtgacctg
ctaagcctce
cgaccccgec
gatccaccat
tgggcgageg
tgcacggtaa
cccatcgetg
gttatttctt
aagaggtcgt
gcaatccaga
gggacgaatg
gccgeaaget
tcegececget
accgcgagcc
tcgtcgeget
tgttctgege
gcctgectaa
acccggacct
agccaaccac
tcgatgagaa
gCggaagegy
gcgecattta
tcgactggat
tcccagatat
ctaacggacc
agaagttcaa
agctccccat
tcaccaacct
aggctgceccaa
ccatctacat
cgegggeeea
ctgectegge
ggatcatcgt
ccaagttcgg
tgctgecagta
acatctacaa
tcaagtacaa
gccagececte

acggcegecct

18

ggaagccttg
gcetectett
tcgatcctcee
ggcagaaatc
catgcactac
ccecgacctee
cattgctcca
cgacgaccac
cctggtecatt
gcgegtcaaa
gccagaattt
gatcatcgat
gactgaagtc
actgtggcgce
ggtcgaagaa
caccccaggce
ctgcaaggcet
gatcggcagce
tgaggatctg
cctgtacttt
aggaggctcce
tcaaacaagt
cctecatgget
agcegttggt
gtttatcatg
aggtgacagc
cgacgtcacg
cctgatgetg
caccatggtg
ccagttctct
ggcggeectg
ggcggeegtlg
ggagaacctc
cacagtgttg
tgcggacccee
cgeetgetge
caatgacaag
gctggaccag

ggcececececetg

gcttttgacce
cctccatceceg
ctttatccag
ggtactggct
gtcgatgttg
tcctacgtgt
gacctgatcg
gtccgcettea
cacgactggg
ggtattgcat
gceegegaga
cagaacgttt
gagatggacc
ttcccaaacg
tacatggact
gttctgatcce
gtggacatcg
gagatcgcgce
tactttcaga
caggggageg
ggaggttccg
ttgtacaaaa
agcatgactg
acaaagcggg
agcagcaact
cgaagtgcag
gagggggaag
aaggggaaaa
aactactaca
aaccacaagg
caggceggtlga
gacgcaggga
ttctaccctg
aagatcatca
gtgagcgccce
acgctgecgcea
agccgtgact
accatggcecg

gccatccecect

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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cggcggeggce
gaaattctgt
ttattctttt
agaacgccct
acgggcacaa
agctgcceceg
tgcaccgett
ctctgcacct
ccagcaatgg
tgatccagat
acctcgggga
tatctagacc
cggaattcta
cagcccceget
ccaccggtag
ctcccectagt
tggaagtagc
gggtaggect

ggctgggaag
cccgaaggte

tgttctecte
gtacaagccc
cgeegeegeg
cgagegggte
ggtgtgggte
agcgeeescs
ggecegegeag
gttcctggee
cgtgctecce
cgegeececege
ggtgccecgaa
ccacgacccg
gattttattt
gctagcttaa
ttcagatcaa
taagcagttc
ctcagcagtt
cctgtgecett

ctccecgage

ggcagctgeg
attgctggtc
cggegtetac
agtgcagatg
gctgcacggg
cgagggccag
caagaagccg
ctccaacatc
gggegtegte
gggctecgty
gaaccaccac
cagctttett

ccgggtaggg

gggcacttgg
gcgecaaccg

caggaagttc
acgtctcact
ttggggcage
gggtgggtce
ctccggagge
ttcctecatet
acggtgcgcec
ttcgecgact
accgagcectge
gcggacgacg
gtgttcgeceg
caacagatgg
accgtecggeg
ggaglggagg
aacctcccect
ggaccgcegea
cagcgcececega
agtctccaga
gtaacgccat
ggttaggaac
ctgecececegge
tctagagaac
atttgaacta

tcaataaaag

gcggeaggte
agcaacctca
ggtgacgtgce
gcggacggea
aagcccatcce
gaggaccagg
ggctccaaga
ccgecectecag
aaaggattca
gaggaggegg
ctgecgggtet
gtacaaagtg
gaggecgettt
cgctacacaa
gcteegttet
cceeeegecee
agtctcgtgc
ggccaatagce
ggggecgegce
ccggeattet
ccgggeettt
tcgecacceg
accccgcecac
aagaactctt
gegeegeggt
agatcggccce
aaggcctecet
tctegececga
cggccegageg
tctacgagceg
cctggtgeat
ccgaaaggag
AaaagLLLLe
tttgcaaggce
agagagacag
tcagggccaa
catcagatgt
accaatcagt

agcccacaac

ggatcgccat
acccagagag
agcgecgtgaa
accaggccca
gcatcacgcet
gcctgaccaa
acttccagaa
tctccgagga
agttcttcca
tccaggcecect
ccttectcecaa
gttcgataaa
tcccaaggcea
gtggcctetg
ttggtggece
cgcagctcge
agatggacag
agctttgetce
tcaggggegg
gcacgcttea
cgacctgcag
cgacgacgtce
gcgecacace
cctcacgege
ggcggtetgg
gcgeatggece
ggcgecegeac
ccaccagggce
cgeeggggtle
gcteggette
gacccgceaag
cgeacgacce
aatgaaagac
atggaaaata
cagaatatgg
gaacagatgg
ttccagggtg
tcgetteteg

ccctecacteg

19

ccecgggectg
agtcacaccc
gatcctgtte
gctggcecatg
ctcgaagcac
ggactacggce
catattcccg
ggatctcaag
gaaggaccgce
cattgacctg
gtccaccatc
ttgacgtaag
gtctggagca
gcctegeaca
cttcgegeca
gtcgtgcagg
caccgctgag
cttcgettte
gcteagggge
aaagcgcacg
cccaagctta
cccagggeceg
gtcgatccgg
gtcgggetceg
accacgccgg
gagttgageg
cggeccaagg
aagggtctgg
ccegecttee
accgtcaccg
cceggtgecet
catgcatcga
cccacctgta
cataactgag
gccaaacagg
tccecagatg
ccccaaggac
cttctgtteg
gcgegecagt

gcgggggcag
caaagcctct

aataagaagg
agccacctga
cagaacgtgc
aactcacccce
ccecteggececa
gtcctgtttt
aagatggcac
cacaaccacg
tagctcgaga
ctagtctaga
tgcgectttag
cattccacat
ccttctacte
acgtgacaaa
caatggaagc
tgggctcaga
ggggeggeceg
tctgecegege
ccatgaccga
tacgcaccct
accgccacat
acatcggcaa
agagcgtcga
gttccegget
agccecgegtg
gcagcgcecegt
tggagacctce
ccgacgtcecga
gacgccecegece
taaaataaaa
ggtttggcaa
aatagagaag
atatctgtgg
cggtcecegee
ctgaaatgac
cgegettetg

cctccgatag

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
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actgecgtcge
ggtctcgetg
tttcatgggt
ttaagtaatc
atagttcatt
acaattccac
gtgagctaac
tcgtgccage
cgcetcetteeg
gtatcagctc
aagaacatgt
gegtttttee
aggtggcgaa
gtgegetcete
ggaagceglgg
cgctccaage
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgegagacc
gcegagegea
cgggaagcta
acaggcatcg
cgatcaaggc
ccteegateg
ctgcataatt
tcaaccaagt
atacgggata
tcttecgggge
actcgtgcac
aaaacaggaa

ctcatactct

ccgggtacce
ttcettggga
aacagtttct
ctgactcaat
atggacagcg
acaacatacg
tcacattaat
tgcattaatg
cttecteget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttetea
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagce
taactacgat
cacgctcacc
gaagtggtcce
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcec
gaaaactctc
ccaactgatc
ggcaaaatgce
tcetttttea

gtgtatccaa
gggtctecte
tgaagttgga
tagccactgt
cagaaagagc
agccggaage
tgegttgege
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccececectgac
actataaaga
cctgeegett
tagctcacge
gcacgaacce
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgcet
aaggatcttc
atatgagtaa
gatctgtcta
acgggagesc
ggctccagat
tgcaacttta
ttcgecagtt
ctcgtegttt
atcccccatg
taagttggcce
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

taaaccctcet
tgagtgattg
gaacaacatt
tttgaatcca
tggggagaat
ataaagtgta
tcactgccceg
CgCLECLELRA
ctgcgetegg
ttatccacag
gccaggaacce
gagcatcaca
taccaggcecgt
accggatacc
tgtaggtatc
ccegttecage
agacacgact
glaggceggty
gtatttggta
tgatccggcea
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttecat
ttaccatctg
ttatcagcaa
tcegecteca
aatagtttgce
ggtatggett
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggegaccega
actttaaaag
ccgetgttga
tttactttca

ggaataaggg
agcatttatc

20

tgcagttgceca
actacccgte
ctgagggtag
catactccaa
tgtgaaattg
aagcctgggg
ctttccagtce
gaggeggttt
tcgttcegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttceceeetgg
tgtcecgecett
tcagttcggt
ccgaccgetg
tatcgccact
ctacagagtt
tctgegetet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgce
gcceccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcecatcat
gatccagtte
ccagegttte
cgacacggaa

agggttattg

tccgacttgt
agegggggtle
gagtcgaata
tactcctgaa
ttatccgcecte
tgcctaatga
gggaaacctg
gcgtattggg
gCggCgageyg
taacgcagga
cgegttgetg
ctcaagtcag
aagctccctce
tcteeetteg
gtaggtcgtt
cgecttatee
ggcagcagcce
cttgaagtgg
gctgaagcca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactccce
tgcaatgata
agccggaagg
taattgttge
tgccattget
cggttcccaa
ctcctteggt
tatggcagca
tggtgagtac
cceggegtea
tggaaaacgt
gatgtaaccc
tgggtgagea
atgttgaata
tctcatgagce

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
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ggatacatat
cgaaaagtgc
aggcgtatca
cacatgcagc
gccegteagg
tcagagcaga
aggagaaaat
cgatcggtgce
cgattaagtt
ggaatggtgce
tacccacgcce
tgatgtcggce
tgcgtcecegge
ctctagtttt
aataaaagat
<210> 3
211> 720
<212> DNA

ttgaatgtat
cacctgacgt
cgaggccectt
tceeggagac
gcgegtcecage
ttgtactgag
accgcatcag
gggcctette
gggtaacgcce
atgcaaggag
gaaacaagcg
gatataggcg
gtagaggcga
gactcaacaa
tttatttagt

213> NLRF3

220>
223>
<400> 3
atggtgagca
ggcgacgtaa
ggcaagctga
ctcgtgacca
ctgcacgact
ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg
gaccactacc
tacctgagcet
ctgctggagt

agggcgagga
acggccacaa
ccctgaagtt
cctteggeta
tcttcaagte
acggcaacta
tcgagctgaa
acaactacaa
tgaacttcaa
agcagaacac
accagtccgce

tcgtgaccge

ttagaaaaat
ctaagaaacc
tcgtctegeg
ggtcacagct
gggtgtigge
agtgcaccat
gcgecatteg
gctattacge
agggttttcc
atggcgccca
ctcatgagcce
ccagcaaccg
ttagtccaat
tatcaccagce

ctccagaaaa

gctgttcace
gttcagcgtg
catctgcacc
cggectgeaa
cgccatgece
caagacccgce
gggcatcgac
cagccacaac
gatccgceceac
ccececategge
cctgagcaaa

cgeegggatce

aaacaaatag
attattatca
cgtttcggtg
tgtctgtaag
gggtgtegeg
atgcggtgtg
ccattcaggce
cagctggega
cagtcacgac
acagtccccce
cgaagtggceg
cacctgtgge
ttgttaaaga
tgaagcctat

gggttccgeg
tgacattaac

atgacggtga
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