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WE TR HEETHZE RS, BAEm0IEHA . SF A Y32 Yk mieeeriE ik
T hHi#EZ N, AR EY, WHEAXRFALEORL F AT RIEETEEA, 253 T SRSFI
BTk dn i A2 P REH A AARR R, FIAFRAER, 34 R FSRSF2VT i@ id B 4%
NUMB® T & 342300 A f ) R e = A . JEABEJGT tm ik o oA AR A TR ) P& 4m i 69 RNA-
seqvh ART-qPCRELIE 2 £ W, SRSF25 SRSF1 & At it 2 o 4 R AAR X ABM, f£ 4 0 A = A
MERETENREE. A TIRASRSFIEE il A2 2 F %om & i) K 406 = A& AR,
MET H-F L KA SRSFINI ARG T a0 o A8 AR, K I3 A X SRSFIVEE A o 1 R 4m L 6Y 7 A& ;
F LB ST RNATF R A A do 1 K 40 0 7= 24 BSR4 B 7 SRSF 1, & ILERAKSRSF 1 47 %) A&
AR gmfa e = A . i8I R AR RS A Sk 52 3] 3 B T SRSF1 4% 4% 45 62| NUMB exon 9 L 49
A8 KA & I HAL G NUMBSE 5% ARG = £ . AR LA 52, SRSFIE%% % vm A o 1 LI ER, X 7T 6852
B T4 NUMBH) ™ 5 8 45 50 89, A A dn ) R8G5 AR T 7 — IR0k 3E.
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SRSF1 Regulates Hematopoietic Differentiation of
Human Embryonic Stem Cells

HUANG Xin, WANG Ding, TONG Jingyuan, GAO Jie, LIU Jinhua, LI Yapu*, SHI Lihong*

(State Key Laboratory of Experimental Hematology, National Clinical Research Center for Blood Diseases, Institute of Hematology
& Blood Diseases Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China)

Abstract  Alternative splicing is a post-transcriptional process which impacts cell fate decision and lineage
differentiation via regulating cell proliferation and differentiation. The prior study revealed splicing factor SRSF2
modulated the generation of HE (hemogenic endothelial cells) mainly through alternative splicing of NUMB tran-
scripts during inducing hematopoietic differentiation from hESCs (human embryonic stem cells). Despite SRSF'/
shared the similar expression pattern as SRSF2, its role in early hematopoietic differentiation is still largely un-
known. In order to explore whether SRSF/ affects the production of HE during hematopoietic differentiation, this
study constructed an inducible stable cell line of hESCs with overexpressed SRSF/ and found that overexpression
of SRSF'1 promoted the production of HE. In addition, knockdown of SRSF/ during the generation of HE by RNA
interference technology can inhibit the production of HE. SRSFI can bind to NUMB exon 9 and promote the pro-
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duction of NUMB short isoform, which were confirmed by the vitro alternative splicing reporter system. This study

confirmed that SRSF'I could affect the production of hemogenic endothelial cells, possibly by regulating the alterna-

tive splicing of NUMB.
Keywords
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3 AT B A 3 I e PR A6 If A B2 21 P (hemogenic
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to-hematopoietic transition, EHT)A: i 1L /4H 41 g
(hematopoietic stem and progenitor cells, HSPCs)™,
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FE 2 o AE R 4RE L7 TR EEAE . BT A%
o [ PRPF8RAL 21t i1 IAH SG I PR R AR Hh i1k
PR, 3 M T R R AR AL R, RS2 IR
BISFEPHEE RN, BT U24F 15 SRSF21)
RAFIE e . S L5044, U2AF19R7E e W] 1G5
HSPCsIHZL R Az i, 1M SRSF2R A N e/ HSPCs
] EAZ AR T ) oAl (R B E A FE v, 3R
2 w72 © 22 W, SRSF2iid i # NUMB) exon 9
BT SEHLNT NOTCHAF 5 3 % RS 1HE I 72 A T 52 1
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R ERKAS 5 5] Ee NUMBexon 98211454k, 5
M it s £4H o %) K 2B K g 1. SRSF1S SRSF2 ) J& T
SREEFAF R, & /2155 SRSF245 AL T REANS 11
Hlo

BY 2 K SRSF L\ o 1 775 3 [A] ) m AR BY 3 2
5MErRAERECHEZHRIE. ANCZUKOW
SFUTR I, SRSFIAEFLIR IR h R IA B, JF Hod %
1K SRSF 17T VLI 13t 7L 40 B 1 2 A 5 e g 1)
. ZHOUZE USRIl BT R2 K T~ SRSFI3E i PDK 1/
AKTAHIPAK/LIMKIE #% 142 MYO1BR: [K 1) 7] A7 BY 432
Bhn T SR AR B BURE T RE . ZOUSE R I, 7
SRR G A L B SRSFIEWZ 8 K i
HiZRik B, BEoR SRSF AT A GEAE i 1 3 A b & 4%
EEINGE, 18T 7 SRSFIAE 5 W13 i & & i 7
H AR AN B

AT 5T A T NI B T 40 i 5 2 3 143 0 R
Y, 8IS RNA-seq# w7 #r & 9L, BY4:0K 1 SRSF 1
TEA I B R A Y BERIA W 3 A k.l
T SRSFIFG € i ik NG A Motk e ss , i 5%
15 SRSF 1 g {2 it AW A Hh VR J2 1) 2B ifi 9 52 4 i
1k FIFH RNAT-SEEAR N SRSF 134T B B 1 vl
ik, &5 RKY, SRSFIMIRARTE — @ FEE 3] 74
I B4 I P A, $R7R SRSF 1 13 A2 1 Y 57 400
i P= AL B B R, 9 HLUESE SRSFLE T 454 TGC
CCC TGA TGC TGC THL 5 50 NUMB exon 9 8Y
BEM 3 NUMBP A 45 (T

1 MRERE

1.1 #%

1.1 @miesk AR T4 M)A HEK293 T4
X5 S F- 3 [ ATCC, F A S5 == AR AT

1.1.2 A4 mTESRIZNMIE; 773k LR Tk #%
7 ) mTESR 15 77 3£ H§ STEMCELL Technolo-
gies/A H] ; Y27632014 H Calbiochem/A &) ; 4 ffu [K 734
i % A(Activin A). ‘B IEA K45 H 4(bone morpho-
genetic protein, BMP4). L& P Jz 4K [Fl - (vascular
endothelial growth factor, VEGF). 4 i 41 4 41 iy
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£ K [T (basic fibrobast growth factor, bFGF)1 14
H Peprotech/A 7] ; MatrigelJ& 5 fiX . growth factors
reduced(GFR) MatrigelZ&)ii i34 F Corning /A 7 ;
FBS. DMEM/F12. {H{LEfAccutaselld F GbicoA Al;
Dispaselli) H BDA 7; $ii/ACD31. CD34Jl) H eBiosci-
ence’A  ; PULIAFLAGIH H SigmaA & ; $i/& GAPDH
I H Bioworld s &) ; S 55 & B TransGen/A
H] SO B PCRTE I PowerUp™ SYBR™
Green Master MixJlJ H Thermo Fisher ScientificZy
7] ; Trizol. Lipofectamine StemiR7|. DTT¥JIHH
Invitrogen’A 7 ; SDS-PAGE_EHFE2Z i Il Ff CWBIO
o~ TBEZE MR H Solarbio A 7] 5 #4457 Lipo-
fectamine 3000, P3000/% H Invitrogen’a 7] ; Opti-
MEMIJ# H Gbico A 7

1.2 SERTIE

121 AJERSFtafedd . JEMatrigelE TR T
Bl A 20 MR FRAR b, R RG240 BB b R B TR AR,
Bi TR %A 37 °C 5% COy, HiF7FE AmTESRI, 24 h
B — KR TR . IR T A M SR L S v P AR AR
BREF, wREARA R T 4ERFT- 40 01, R4 i
AR T ek 20 A . seREAEAR: M4 e ke
N INDispase & H /K il i, & 137 °CH¢Af LS min/e
A, R B G MBS 510 Ja, FIDMEM/F123E 2%
TR AR, 451 mLAESR BYFE B 40 7 16 20 By 2 457
it ok, HESBY Sk R VA0 5 BRI A v B, S
O 5 FHmTESRIE 8410, HR 4 ol 75 %5 B2 M T 55 771
oo FRARALAR: m 40 A S R S I Accutase T A B,
B 137 °CIHAS min/e Ay, fi7 20 M 2 I ARG, H
DMEM/F 127 B By, % 20 il £ 2 -0 J5 FJmTESR1
BN, FFIINY27632(10 pmol/L) e k41 A ki B, AR
I P 75 B AT B TR AR

122 AKX@ERNAT  FAMEEEFRES, H Accutase
Al LATE 5 55 AR EB ) B it 4R 37 °CiH Ak
J R, FHPBSHEERE, 300 xg#BS.0»5 minf5 7 F
T, H 20 U vE R A DLy BCEGES, BE1<10°4 2 L
100 pL#2% FBSIPBSH &, 1A XS R B Fi
{bifk, B T4 CEOEARIC30 min/ei 45, HI1 mL PBSTE
FPuk LB ARRE R AR I, B 5 200 pL/c 47 PBSH
AR R R A T, EVLAETS min/Ze 4 H
DAPIFRIC L4 il F| FHFACS Canto II flow cytom-
eteri AT 73 A I o

1.2.3 Real-time quantitative PCR(RT-gPCR)  it4E

Y, 8505 A 1 mL Trizol £ 40 M YT IE FH 48 L 2L
fift, ML TrizoliE R EUE RNA, AN AE S i FEHLRNA]
FEMmMARE T —80 °C. RNAFEHL5E Al iz A Nano-
dropl SV B, it 5 % s il S AT I =%, B S
HE4T RT-qPCR. ¥EH B-actin y NS AT, 1%
i% il QuantStudio5 Real-Time PCR System (Applied
Biosystems), FiTH 51 1 L3 1.

124 M T F 52 L K ASRSFIARE 6 T 2 i
#  SRSFIffIcDNAIATBGIA A, HH LS
Tet-onifs 3 M Transposase PiggyBac#% i T R 4t. F
FLipofectamine Stem#% %4774 SRSF 13k 3214 Jofi fii
5 ¥ )8 - Jii i Transposase & % JeH 141 iy, #5424 h
Ja F1 pg/mLIF RS 25 28 (puromycin)iEAT ik, 2 5
RERR24 4 — YR IR R SR 20, fr 4 LT
ANFRFET JG AT 525, RATIEIOR LA I8N
1 ug/mL DOXi% S 41 2.5k J& ¥ M GFP# ik, GFP*
1K 21190% 1] 41 il 9 £ € 4 &, H Western blot4s: iiF
SRSF1id & IATH ML -

1.2.5 RNAFHIEAKSIKSRSFI R I4E  SRSFI
(1) sSIRNAJE T 5 5 F 1 R I A7 FRA 7] (siRNAJF
FIF2). 12 FH i o A 60 25 11 J5 30K siRN AFE e it
AHI14HR A, 12FL0 R FLEERR 3= 10* 441, 24 h)5
TG, 60 WG WURE . FEguiR R0~ IRE A2 uL
Lipofectamine 3000, 37.5 uL Opti-MEM; JE 5B A
37.5 uL Opti-MEM. 1.25 uL P3000. 2.5 pL siRNA.
WABIMABIK, 7R GHHES min. 4407
F37580.8 ULAFAIE siRNA KUK, ¥95)3# 11 80.8 uL
RAEWHEILS, BRI E T,

1.2.6 Western blot 441 Jitd | Accutase M v 14 B 5.
AN, $ZBRAE 10N I A 100 nL A 35 2 1 g
HI75) LA K 21 mmol/L DTTHINPA0LZE i i 2 fif 4 i,
B UK EZUE30 min/i A, 4 °CELEF, 12 000 r/min
0010 min/i5 B HCER (R B, AR B3 R R e B b
i in A5x SDS-PAGE I ¥ 2% i, 100 °C# 10 min
i8R AR PE, FRRE G P2 IR AT _ERE, 2 AR AT
RAF 280 °C. WA WG, ¥k R A S 2 M
TR 2T 4 & IR(NCHE)EE Z PVDF i |, % 5 45 o 5 F
5% 4= Wy = B L b, BE S E Pk, — P
FLAGHUA, #EIK E=IRMWE 1 g, Pk —3i, HH
—H(1:3 000)F B 1 h, =Pk, NZHGAPDHAL
Ao Rk 2 R UE A (Bio-Rad)HEAT 5 .
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(U458 EIES40 M R B R i S07/4 1% H R (1) A
2H Fr B v [ 22 Exon Trap pETO1 vector( A [ £} 2%
5 1) 2 5t TS RO, 3o M)k T &5 5 6 e
R A B (Mutant). 293T4H ffd LA3x 103N/ 1) %5 FiZ 4l
P 124U, 424 h J5, ¥1%H NUMB exon 911)
PR XHEZ . AR A 5 SRSF it 3k ks ok 5
IS [ 28 38R 3L B e 2203 T4 g, 12~16 hJs, N
A1 ug/mLIIDOX, i SSRSF1id #1436 h2 JG 2 HL
YHLERNA, FHFHpETO1 vectork 5714 5149 ) i 5745
FlcDNA, B idpETO1 vectoryf 57 P 5| ¥ i 4T PCRY™
4, FH2%BTBEAZ IR IR AT B, FH %I AR 53 #r
AT IR IR, Hi2 F Imagel 3R A4 X i B 2% 2% iy 147
ER. FTHEIYIFAINRS.

1.2.8 %uit o7 RNA-seq% 4 k5 T
GSE134907. AW 92 im =0 dE FH FlowJo version 103
AT A3 SEBSHRE ) G it o i LA R A B FI FH Graph-

Pad Prism 6.05¢ /%, PAF-YSE Hh5ifE 2 (xks) T K
TN, KF o ik T 2= R, P<0.05% € NEH S

EZ-SE

2 %R
2.1 SRSFITEEIIMARF=EMBERIZEETK
75 NG 40 f 47 50 2 3 i 10 2 G BY
BURE S, AN oAb B AL RS IR G - 41 i 7E day 0
3R 2 Ae RS, Bl S 8 i 0 AR K R BMP4.
Activin AfEday 28 5 T 7 £ DLAPLNR N 71 1)
MRS b IR = 40 i 4k 225 INVEGE . bFGF{Eday SHf
I3 AT % BACD31°CD34" A4 R AIE 9 AE I Y 7 441 i,
7Eday 8 73 AL BCD31°CD43 "3 Ifi F-/4H 4 s
1A). MR FUSRSFIE i I 43 4k 1 5% Wi, A HIF 52 9
M 7 B R 3 14y 4k 3 2 PhESCs. APLNR 4 il
CD31°CD34"4f s, CD31°CD43* 41l Jitd [ RNA-seq%t

#1 RT-qPCR3|¥5%)
Table 1 RT-qPCR primer sequence

EIEZER S

Primer name

ST (53

Primer sequence (5'—3")

SRSF1-F CCG CAG GGAACAACGATTG

SRSFI-R GCC GTATTT GTA GAA CAC GTC CT

NUMB-F TCA GCA GAT GGA CTC AGA GTT

NUMB-R AGG CTC TAT CAAAGT TCC TGT CT
%2 siRNA-SRSFIFF%)

Table 2 siRNA-SRSFI sequence
SR SV A)(5'—3")
Name Primer sequence (5'—3")

si-Scramble-sense
si-Scramble-antisense
si SRSF1#1-sense
si SRSF#1-antisense
si SRSF1#2-sense
si SRSFI#2-antisense

UUC UCC GAA CGU GUCACG UTT
ACG UGA CAC GUU CGG AGAATT
CGG AAA GAA GAUAUGACGU
ACG UCA UAU CUU CUU UCC GTT
UAU CUG AAG AGA UGG AUU A
UAA UCCAUC UCU UCA GAU ATT

&3 pET01-NUMBH &R GHEXKFS

Table 3 pETO01-NUMB reporter system sequence

EIEZER S

Primer name

I HI(5—3")

Primer sequence (5'—3")

ConstEx (pETO01) F

ConstEx (pET01) R

pETO01 ¢cDNA primer

pET01 NUMB exon 9 BamH 1-F
pET01 NUMB exon 9 Spe I-R

GAT CCG CTT CCT GCC CCT G

TGC CGG GCCACC TCCAGT G

GAT CCA CGATGC

ATC GGG ATC CGG CTG GTC TCGAACTCC TGACCT C

ATC GAC TAG TCT GGA GTG CAG TGG CGC AAT CTT GGC TC
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W, AR, HoR A AR B, SRSFIAEREA 4y
B B sh A Rk, I HAE AR I Bz i B B dse o B
Z(E1B). HT U R, A ARWET it g
day 0. day 2. day 5. day 8% B4l B IRNA AT
RT-qPCR, &% % 7R, SRSFI1%: A () % 15 5RNA-seq
B —5, BEIMEhELLL, Bk R TS, Hifday
SHICD31°CD34 A= 1fi P 57 40 g A= B B AR Ak e 3 35
(BI1C). LA ESERIIR, SRSFIT] eSS 54 1ML A Rz 4
Ha i %
2.2 SRSFIfEX IMAR %M BRI RIE R
A A RZ 4 A =

RNA-seq P} RT-qPCRZE R3K B, SRSFILEA: I
WM BRIERE . N T — PR T
SRSF I A ML A B2 40 i = A= AR, FRATTSR A2 T
DOX[¥) Tet-onif5 Fid ik R4t UL GFPfaths, @ T
Fasg 1t 63K B2 K T SRSFI T hESC £ (& 2AF1 €] 2B),
F Hid ik Western blot3&iiE | SRSF148 [ ahid 3Rk
(E12C). Wik Fik SRSFT MM Ak LA K AR R () 4% 3k
YRR TG 531k, 7RI day 2.5-5% 111 pg/mL
DOXi% S SRSFIit &1L (K 3A). k% day ST, 16
M CD31°CD34 A IfiL Py 2 4 ffd, &5 R ow, id3RIA
SRSFIE 3k 1 A= ifi A B2 2 i v 7= A (FE 3BFI L 3C)

(A)
Day 0
hESCs
BMP4 l
Activin A
(B)
400 7 SRSFI mmhESCs
APLNR*
3001 =CD31°CD43"
CD43"
5 200 -
(a9} e
s
100 -
0 : -
[y By be g
@% ng O 9

HE
VEGF VEGF

gx b, SRSFILEA ML A B2 M BURr 1t Ik (i gk AR
I A B2 P2 A UESE SRSFIAEA: i B2 7= A= B B it 52
RAETIRE
2.3 EHEMARFEMEEEIRSRSFIHNGI A M A
R 4mAE =4

N T W FESRSF TR 52 75 2 5 e A= il P R 240
PR = A, 7 S 3 I o A AR ) AR 0T P Rz 7 AR
GHY B day 2.53F1T siRNAS YL, i SRSFI{EMIAR
R JZ 53T AR T A B2 B B S ME R (BT 4A) . A
T PRIE SIRNARUIR RS, FRATTE e 78 H1 20 i G
SRSFI1ff]siRNA, W £ YL siRNA 60 hjG A, il
i Western blotilF T SRSF 14 [ I ri ik (K1 4B).
RO 7E B2 34 1 4 AL E R 1K) day 2.5%% N siRNAJE ,
A E] day SEF, CD31°CD34 A5 I P 7 201 i 1) B 431
SE LR, R SRSF I T AR 1L P Rz 240 i 1) 7= A=
(Kl4CHIEI4D). 25 b, BIHE T SRSF LUK 2> 40|
AN B P24, 3RO SRSF I 3% A2 1L 1A Bz 24
7R ) B
2.4 SRSFIA¥ENUMBT]ZE B

A2 A0 B 7T K BH, SRSF23@ it i % NUMB
AT AR BT B2 R AR I PN B 4R B I AR RS, AR 5T
SRSFIAE i i 73 A0 i 72 v 2 5 42 NUMBIT) ] A2 B

Day 5 Day 8
HSPCs

CD31°CD43" CD31°CD43"
©
5 197 SRSF1
§
2 1.0
z
=4
205
=
Q
-4
0 T L) I><
¢ P
& & &
?8 >
S

A NG T 40 i 0 2 3k i 43 1k 7R 2 B B: RNA-seq2 HTSRSFIFIFPKMAH, n=3; C: RT-qPCRAG I SRSF17F #1. J74 3% 1fiL 4344 3od 2 v (0 22 3 155 o,

n=3,

A: schematic diagram of induced monolayer hematopoietic differentiation of human embryonic stem cells; B: RNA-seq data showing FPKM value of

SRSFI. n=3; C: the mRNA expression of SRSF/ measured by RT-qPCR during monolayer hematopoietic differentiation process. n=3.
E1 SRSFIfEEMF/ARMAR =4 di2h iRz T

Fig.1 Changes in the expression of SRSFI during the production of hematopoietic stem progenitor cells
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Inducible overexpression vector

(A)

(B)

hESCs Puro-selection

24 h after transfection for 10 days for 2.5 days
»@——— (@

(©) N
S
S S
Q)& %Q" kDa
40
FLAG-

SRSF1 - |35
=40

GAPDH | D
- 35

DOX-induction SRSF1 OE

>(&

A: DOX i FHESRSFIIEFRIL RS, B: SRSF L FIAANMIR (FIF 8 50k C: Western blotill it FLAGHU /S IESRSF L3R4, GAPDHITLIAHITEN 2.
A: the SRSF1 DOX-inducible overexpression system; B: construction and screening of SRSFI overexpression cell line; C: Western blot confirmed the
SRSF1 overexpression upon DOX induction with anti-FLAG antibody. The loading control was GAPDH.

E2 FEETFSRSFINESEE R E ARIREIHE

Fig.2 Construction of splicing factor SRSF1 inducing overexpression stable cell line

B, AHF 5248 F) RBPmaptf NUMB exon 9347 B 4%
FJP M, B 7o ds R R, NUMB exon 9171E
Al REMISRSF145 A0 pi (S A, Fric AMut). ARHF
K AT AR BT AR 15 R G I0IE SRSF 152 75 3 1 7 0 ()
S5 4% NUMB exon 9. B, FATHE NUMBTIHR
okt WT(EFAE AL ). Control (4} #8240 ) A1 Mutant(
B R 2 ) o ) ve b AR #k ; 2 )5, ik SRSFI
2 1K R4 B 5 NUMBIHR S R L5 Ye gk A
293T4lfie. Western blotSZ 445 JAESE, SRSFI7E
293 T H Rl D ik 3k (B 5B) . I K1k SRSF1 )G
NUMBL )5 A B 3G 2 | Rl o TR0 11 485 &5 o7 1t
DU 3R R4 B 3 2%, 9IE S SRSF 1B 45 & NUMB exon
9, {23t exon 9MIBYEE , I A NUMB ) #55% A
(17 4 (I SCHNEISD); I HARAT Z Hir Bk 58 2k
B, NUMB WG ARG E A Ly B2 174 o IR
SRSF 1] il i i 3k NUMBE IR S5 A 77 A R Aig i3t
AR I R R A

3 iTig

YR & 400 M 2 P 9 9 7 S % 75 1 A
HELAL AT DU I A T 1015 5 i R 9 42 A 4 11
St [ 18 R K2 IR B T 40 B 5 5 e o AR AT B R
A AP IF 50 30400 7 A 3 o 2 AR T LT LA 98 i
L 490 6 3k VB8 DA ol 3¢ 1L 20 i o e 5 1
S, (B G4 RT3 A72E 534007 18 B 463
e A LA 42 ) 25 T L, DR A) 1 BL T 9 LA R FEL A
DRI, ob N B T 0 3 11 432 42 16 R AL 475
R RN o

KA T B LEIRZR B4 K - SRSF I 3 1L 73 46 1)
RO T N R BG40 A 5 2 3 i o A A &
CLR R IRNA-seq % % 2100 Fe 5, R IMSRSFITEA:
I P B = AR B B3R 0 B 35 8 4k, RT-qPCR4E R AR E
ST 3 I 44 B R SRSFITE A2 1L P9 B2 W B A4k B
B . A T PR FUSRSFIAEAE ML A B2 40 ff r= A= 1o A%
(R Zh&E, AT 78R 3 T DOX Tet-onifs 5 i # ik
RGN FRISRSFIFR il 1K 1) NG 41
Pk, SN AR > R B, i RIASRSFIREAE —5E
FERE AR HEAE i Py B2 20 i & 2B 33— 25 R FHRNA
T AR X SRSFIHEAT My B s 53 PE R A, R IR A
SRSFIINHIAE I A B 1724, $E7RSRSF 12 4% 4= i
VAR AT i 7 A (1 R

NUMBJENOTCH{E 518 I 11 7 i 2 [K 720, &
B IR IS R BR 45 A 45 /33 (phosphotyrosine binding
domain, PTB)F & Jiti 2 L 45 #4358 (proline rich region,
PRR), R4 P Fh T B 45 A 3K B I AN R R I H 2
T ] AR BYF AR P, 6T P i 20 B iy 18 43 15 o
F 2, AR NUMBITITE Y 2 7565 PRRES 72544
B (s 48N IR I 954N R T), W FH o N H AT
Bt FC )iz P R AN R 2 B2. CHENG
S BNESE , NUMBIE R 2 31 Wt DL & Notch (s
S A AR R AR A AR R R H 2
BIERATROIE TSR B, fEi i bt fE e, BURE IR 7
SRSF27] LA 454 F NUMB exon 9 L] TACTGCTH
MO E NUMB exon 9FIERE , R 1) NUMB
LAY, B S A I P R e A U8, A SR AT
A BTRAR 5 RGAESE T SRSFIW] LLiE i 45 & NUMB
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