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Role of serine/arginine-rich splicing factor 1 in the development and progression
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[ Abstract ] Alternative splicing of pre-mRNA is an important mechanism of the proteomic diversity, and is closely relat-
ed to the cancer development. Serine/arginine-rich splicing factor 1 ( SRSF1 ), a typical member of alternative splicing
family, is involved in diverse events including alternative splicing and processing, intracellur location and transportation of
precursor mRNA. SRSF1 has been identified as an oncoprotein and is up-regualted in many cancers, including those of
the lung, breast, as well as in leukemia. SRSF1 contributes to tumorigenesis and development by interacting with cancer-
related genes, regulating cell cycle and apoptosis and other cell processes. Additionally, SRSF1 plays an oncogenic role

through regulating the splicing of genes involved in several signaling pathways including PI3K-Akt-mTOR, Ras-MNK-
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MAPK and Wnt-f-catenin. For splicing disorders, the current treatment is to correct the missplicing of genes with anti-

sense oligonucleotides, which has been widely applied in some solid tumors such as lung cancer and breast cancer. On this

basis, further exploration in site selection and mechanism of alternative splcing will elucidate tumorigenesis and improve

the diagnosis and treatment of cancer.

[ Key words ]

TEREME BT $2( alternative splicing )4 5 55 ELZ Ak
VIR E A R RE 2 R Bk ez —11 . ik
PEVEBTREAE IR 0 & AR R SR R SCEVE AT L 2
AR E TR . Z2AR/ K AR S EEA
( serine/arginine-rich protein, SR )J& A1 IER £ 1Y
SRR 8 M, b 22 SR/ W A R = SR 5 4 A
T 1( serine/arginine-rich splicing factor 1, SRSF1 )2
SR HEHK M L IR 51 Z —. SRSFI J25 — Y
ER 5 e AR M B R 7 B 5 2R R
)& A N R Rt R

1 SRSF1 EAHNS F&EH5IhEE

SRSF1 4 |1 B 246 23R 20 A, H R A £
F17q21.3-q22. SRSF1 & [ i) 4 3k A o H A A~
I ELESEEY RNA JR 503 7( RNA recognition motif ,
RRM ), 7£ 85 £z 3 #2 h RE RO T & mRNA JF 5
ZEEGEPIAS RRM X8 )40 & — BEE & H &R
W FH B9 1) 0 R A AL 3 MRS RS
GATRAE & R- T R Ky, (B D) v ok WLk iE
SRSF1 MR HEAR v /e — B Pk 2 R N 22 2 IR ik 5
() RS S5H 50, iZ X BN 2 5 SRSF1 Y5701 fE,
MR o BY B0 e A B A BY B2 K 2 2 1

SRSF1 2 IO FA AL N, i 5% 17 R \RNA
MEARL S, 25 & A -5E 1 5 E FR-RNA
Z A EAE R R AN e AL iz, L% N T
Tk mRNA B 36 £ M 59 8 5 hn T #F o) &,
SRSF1 & FH Al T nuclear speckle )%,
P38 3 5 M) A 53 B B ik e A ke T BR IR ) 2R 3K
SRSF1 2R A] B (0 B i BE B IE , 6 RNA 5
il 1T AT A LR 5%

2 SRSF1 EE7EMELAXE . ZERHRIER

L EE RUE LI 2 1Y Krainer B2 — HE T
B3N T SRSFI MIBFST, S0 2 1k & B,
SRSF1 7EZ A0 A g 2 4 rb i 3Rk, 343 2 i T
SRSF1 K& PR 4 3 Fr 8505 SRSF1 1 2 35 1 faff Jl 21 4 41
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LKA AL IFTERR BUA N R o PRI, SRSFT & [ 2
%) SRSF1 3 H o B H

Moore %5 *1 5% 80 1 B A LR 2 siRNA 0 25 5
ARKBLT SRSF1 H 76240 M I T i 3 4 R 45, 5
F 1 SRSF1 75 4% 40 g Ji) 49 e 4 1~ vh BAT 2 # Py
)/ FH, 76 e 40 A mRNA A5 A v 7 24 v e
HEEE S iUpIERER
2.1 Bz

Krainer SEH 2 158 N B3 UESE SRSF1 Jhy Jfie £
FIR , A& SRSF1 £ 7R 1 3h ) o F 2 38 A
(. mammalian target of rapamycinm, mTOR ME S8 I
R G AR R EE M. PR & B, SRSFI AT L
U mTOR {5538 6 101 P, 40 5 M B0 1200 it
FH) mTORCT 73 525 AR SNl il mTOR 3 f#% 1] 25 B
SRSF1 i 1k 40 il 19 BOR BE 1 s SRSF1 3 35 7] B 56
Jib e 20 B mTOR. 410 ) 551 A #8UR M . Ezponda a6
KR AL A I 1 81 51 FE /)N 21 M Jifi 9 ( non-
small cell lung cancer,NSCLC )3 19 SRSF1 FH#%
5 EE R, SRSFT 75 8 40 10 v 38 10 25 T a5
PROMEPL A 0T LS 8 NSCLC 0 K B R T
IEAh, SRSF1 25 A 75 i Jed 20 it Hp i) ok 3k A Rt 0 7=
I survivin F3k 7 AR SRSF1 8 FIAMUES
4 survivin mRNA , 380 H B 1505 4, 18 AT 3 58 sur-
vivin mRNA BYFSE P, e A il b gg 4 A 0 7 1
A, SRSF1 & H i i mTORC1 3 & ##% survivin £
IR —HF A JJHBUESS T Krainer S8 56 % 1 A 5%
ZER, AR WK, SRSF Al 4 S 4 T 4R
JHT-HF caspase-9 MYHTIAR mRNA 5 FL 55 £z il 555
WY caspase-9b, T2 NSCLC M # X {byr 25 ¥ 3241
FE AR JIURA L5 AZ B 00 SR R . BR NSCLC 4t
SRSF1 7 A 24 5 fil 5 v (8 WA . Gour 25
HiE 1 SRSF1 4 FI7E Ml e 9is S it el g v iy 63k, &
B SRSF1 1 2 1k n] 5 E0AH i 1 B4R 22 1k 3% B R
B RE I G5 S RRAE , O X R A S AZ 7 A T 245 e
IV

Das %0 % B, fifi i 2141 f SRSF1 545 5% K F
JEHEH c-Mye fAAESLRIR IS . AhfiTam 2 x) 132 4l
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i 2H 2L B 3R B 3 o Mt 2 R, e-Mye 5 SRSFI 3£ A
FE RNA K- HAT B MO IRt — IS, e-Mye
ALRESEPEEOE SRSFT JEIA R 3l DX PR A4S A
N} E-box; T4 c-Myc 2 11 19 K5 7] T I SRSF1 /K
-5 [FAE, 40 SRSF1 25 F R Al o-Mye A9 20
e S et i R B W we Y- N L 1
TR ZUT SRSFL 5 c-Myc h[R]id 223K (9 W 7F
HLED, I ELIERA SRSFI FEPA I o-Mye B9 B # 4 HI4E
K TR B K A R R v BAT IR BUs MEH]
2.2 U

ﬁﬁa”{( 101%@@3,?[&%%’5% 1( breast cancer 1,
BRCAI )WY B 47 x5 A 42 T4 e 51 i AR AL T 2 52
Wi I8 A oy AR B 2L 3R . A, BRCAT 21X 18 5 4b
B BRI BAL T SR AL 25X — AN T B
BT AT %R T 5 SRSF1 A48 A 1l
18 SHMNEF & AEBKER "L BA M R, LR
i E T BRCAI SR AA—AG 2878 1] A il — A
Bele i) 3" 3 B 4007 i, (7% BRCAT mRNA L3
T AR, IR — MR BRCAT A
A, BRCAT TEAR A ZUh i A7 1R 2 Fh oA AN A 3R
ISR BT EA

g 3E B, SRSF1 & [ 7 FL AR5 41 v 2
SHEYNA A 1M 1( myeloid cell leukemia-1, Mcl-1 )
A YRR B BT i 8 1 R RS E 1 A B
F2;SRSF1 A% Mel-1 B4 AL Mel-1L S 7R 4036 T
), IR LR 40 b i #3835 . SRSF1 i nl i
L% Bel-x Fl caspase ¥ 1% B9 DNA g 417 i &
( inhibitor of caspase activated DNase, ICAD ) 1) 5 22
S LA AT P A R R T

Anczukow %51 % B, SRSF1 AT 71K N AN AL A
AN FL IR b B2 A0 s SRSFI 3k 305 Y 41 i ]
TR B BRI 2, IF {2 Bel-2 7RI Bi( Bel-2
interacting mediator, BIM ) Fl #f; 1% % & A+ & 1 1
( bridging integrator protein-1, BIN )& K % H: 54 59
B A e A AN I T RE ), DTS B MR R B Y
TR, ZEMLE 5 T, SRSF1 i 5 5 Mye AH . /EH,
WO i Y LR AR W B S 3l 4E( eukaryotic
translation initiation factor 4K, elF4E ), fx & 5 2 LN
bR A A A Ak, R TT WL, SRSFL AT i L
FERIE R, HE B B BT i i A5 PR A B R ARk
BITHIA R . PR RNA L& H 1 [RIEAR
B( ribosomal RNA processing 1 homolog B, RRP1B )J&
S — W R 5 7% By SRR DY AT oy 3
JRIEEAR DGR PR Y 2 35, AT b e ) ok 03000 2L i 1
WL . BRI, Lee % 7 HFY & B, RRPIB il i 5

SRSF1 2Z [] B AH AR 8 19 L i A DG HRE DR 1Y 5 42
T, AT 2 5 ZL e 0 i A% e
2.3 @A

2009 4F, b5 L2 B Bee a4 100 i L
PRV EL A T 1% ( acute lymphoblastic leukemia,
ALL DR 3 3K 1 08 R 60 S 2K o7 e B, B
FE[H T SRSFI mRNA 1 il 40 10 Hh 2k 1 1, 4
W SRSF1 E H Al fE 2 5 L2 (A i 1Y & 2B K R
5T 1R B, SRSFI 2 17 )L ALL #1128 B 8ifr A
TR IATHE  TESE R B AFRA R8T I, AR
WE T RINTE S SR, R iZE A eSS B
IREL 40 B IS B & A Bt — 2B R B,
SRSF1 & FIK P76 JL#E ALL & R brA b2 1 EE 7t
i, Y78 SRSF1 YR /KF- AT R L2 ALL ¥
POIRSFNE T ROR W I A -, 78 57 il )L ALL
FeAH A 1 B ILI bR A rh SRSFI 4R [ 3Rk
KB T A A8 L, 78 S5 30 [ Ja e % 2R L
G RGOS A R, 288 LTE R E bR A5 8 d
BT BAERAE TR AX R 22 R G A ke, T A ] I 5 i
PR S AR B 0 /% SRSF1 K (1] REFE N
PR I 52 & S I BRI - It Ah AR TH
SRSF1 7E 14 155 241 A o A 223 T AR i 1 1l s 200 A 1)
TS T s 2R Al PR H Y 1 IS 197 245 9
BT A AT Ak 240 L, T — 2 1 T 4
(R P T ), UESE SRSFL 2R PR LI T 7,
JE RIS 259 RN o H AT DL, B AR SRSF1
MY ZRIE NIRRT SR AL T — SR iR A, TR BE A
BCRAT 53T R RN T

Z0VEBE 40 B 1 M %% ( acute myeloid leukemia,
AML )2 BN 55 5 U0 A0 1 9800 A o . AP &
B, AML YRR R e 5 i ek B B DA G
AL, 5JLE ALL AL, SRSFI mRNA 7K F-7E
BN AML Hr %) 3R 35 18 35 REAR, OF 542 08 T H
caspase-8 [ A & mRNA 57 4% B M & . Zha
A2 URESE R B, SRSFT mRNA 7K - 7518 1 5 40 i 1
147 ( chronic myeloid leukemia, CML VA B A8 A N
A RZ A P Y R A E HE

BRItz 4h, SRSF1 4K it 2 5 HoAb A A 19
KA QG R | U 28 2 LR | P2 A A N
BAZMA o 2 g & B, SRSF il
b Ve B B A AR 1 4 2 5 R
WG R, 53 AT 2 0N il R G B 2 R R AR AT
SRSF1 AT g 4 il vh A 4546 1 36 72 i e J i
AL BT PP R HE AR IR A M 22 R E o Krainer
S OB B R B SRSF 1 R i s A
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I8 T p53 5 5 BT 24 240 s 2, DTG 410 i e R
AN SE, KA T RE . dk ] DL, SRSFI 2 Al
(7 R 2L SO A i 4 0L 1] M A, B BT 4 [N 1
TEAN TRV AR LTS 5N Al A AN R 1 A= W)= e

3 SRSF1 EEEMEFS5HNEERE

Bt AT e v SRSFI 2K 14 19 )& 1, SRSF1
FENRIEE 240 2 5 B PR iR AR B AR ML .k
ST FRGA -

3.1 PIBK-Akt-mTOR 4% 5 i %

PI3K/ Akt i B 78 ZFh fibogd v R RF 22 6 AR
H TR 3L A2, & mTOR, mTOR A # 12 1k If:
PG AT 1 S6 P4 E( ribosomal protein S6 kina-
ses,S6K1 ) fiE A WE IR 2 1A B B2 . S6K1 HH
RPS6KBI F:[R 4t ., AN RPS6KBI F:[H KA —Fh i
$: 9720, /NG RPS6KBI H R W A7 7 2 Fp 57 42 WA
Ay IR RL 1 AR 2, BREIESE, S6K1 A 2 1E
it % 35 SRSF1 A9 /N Bl NTH3T3 40 g f1 A il g
NCI-H460 4 il 7 rfr 3R 3514 5 s R FP A bR SoK1 MEAY 2
A A A R v B IE B R ) A2 B BH B A, B S6K1
PR 2 5 20 A Ak BB AE DG, I AR AT R 4 Jif 3R R
A
3.2 Ras-MNK-MAPK 12 5 i@ %

Ras-MNK-MAPK 38 f# 2 {2 i 4 i 384 5 | 8 92 5
DR Sy ) 32 23 B =2 —, 55 I 1 e AR DDA G
Ras-MNK-MAPK i % 1 (1% 22 24 i 38006 2 11 3
( mitogen-activated protein kinase-interacting kinase-1/
2, MNK1/MNK2 ) 7] # B8 £k I 3005 H R i elF4E,
el FAT BEJ2 25 11 BH 135 1 S0 TR, SR Sk
Bl SR AR DA AT A 3 40 S e 32 1) )i sh 7

F5s > W], MNK2 $#4 B 7F SRSF1 25 11 ¢ B 7
en I o 3 48P BT 4 L MNK2b, JF HLRE % 2818 Ras-
MNK-MAPK 1553 % 3858 elFAE (WRERR 1L , 3
SRR AR . AT R B, BUR 2
PEMIE( gemeitabine ) 1] 75 5 i 983 41 it 19 SRSF1
Fik B R E T 5 R MR BT MNK2 B iR
elFAE [AREIR AL 500 , DT 75 5 ok 958 240 1 Xo) =5 74 At
Wit 25, SRSF1 # 125 1) PI3K-Akt-mTOR 5
Ras-MNK-MAPK #& 72 3 JE #H B0 57, 17 2 A3 028
o BN, eIFE4AE RN PR 42 P 25 5 538 6 117 A ]
TR A AT n] 30 B A S AT R AE elFEAE K
FELAR

2T, Krainer 525 20 iF 9% & #1, SRSF1 2& [
b EE R EEUE YIRS A T2 K N Y RRM1
DigeSsF 3R, & AR LA MEK1-MARK-ERK {5

S %, S T A AR A A A A R s RRMIL 254
BRI AT SRSFL 2 11 3% 2 0 52 26 7R Jifp 80 5 R 7y
BRI, LS IR SRSFL A EUE T RE
3.3  Wnt-B-catenin 13 5 18 %

Wnt-B-catenin {5 5 18 #% 2 H Hi 0F 58 8 0 15 2
1) — AR Tl B, S 5 2R NI i & A R
o BEFEY K B, AR 45 N B g A0 M b B I T
SRSF1 A g & 45 & $¥ 5% 5 B 11 SLC39A14 1Y 4B
AP X AT B R4 20 R T R E A Wnt-B-
catenin {5 5K R IV AY . Anczukow 256 4
T SRSFI A Z 54 M ryE A i (1)
SRSF1 3 235 w] Al 1 5 PR B 82 0% spi /T2 W2 8L, A
T4 o 20 i 2 A= T, 490 4l Mye 3% Bel2 K% 2)
SRSF1 i 2% 3% 38 i 3 5 25 11 B0 35 0000 1R 7 1) i i
A, AR PR 40 ML 3G 5 , 9140 S6 BY, eIFE4E [F - 5 %l
A AR R BT A O 4 R A ) A
4EBP1;( 3 ) SRSF1 & (38 i 1% mTOR 38 [ ik 2]
PR HEEE (BRI L AR VE . BN
FE [ SRSF1 Al ik 34 5% 240 Jif 386 50 30+ 4 B 0 7, 3
[Fi) {2 1 40 M k2B e A

4 SRR ERGHNIEILT

TR B e B B A B RS K
SRR AR & ST . i T AN A AERCT
FIRTIR mRNA, IR T 5 422 5 5 1 2 2Pk 02 an
frf e SV 1) 4 ] T4 5 HT A mRNA iy 874t
. 2012 4Ei%, Krainer 4R 1L 54 J 42 36 ML 4F
23 PABCT RN RNA Y $: 78 598 3 i i 2 vh i) £
P 09430, Fi H B 4 PR 9 S A T 2 3
Ji e A A DGR DR 2% T8 R — [ R 1) — o 7 v
PR I EAZ R ( antisense oligonucleotide,
ASO VHESEAE Y TE I DR A AR R R B 2

JL4E ASO AN Bl A A5 0 EH H 5 5 S R &
2 1) 22 JOR AR B BV P 35 00 v8 A 4 L ) B 48], DT A 285
fpphiZ i) B ASO ik FRAE TR B P A
I AT AR R U J AR R0 £ 4
Teges ) O - T RLE S A RN G g i
o = | B RSy S s L A S i = 3
DTk E e 0 LIRS IR B 1 B 5 e
T FH L AE G 2R I 3 i AR

B ASO Jriksbh, HELEH [l 1 ] T RNA 5 RNA
e RN UE7/00 I G - ST R VN Bk = S ]
an, AT A= IDC16 RE T SRSF1 2 H B/
I B R SR T A0 M, DT A0 1 O B 7 AR 1 o
MOFERT 2. B R, O A R R GGl 2 28
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