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[ ] BH9: HITA R 5 ( CDDP) 4b BEAS [F] i 8 415 57 & BRI 3542 15 7 SRSFT mRNA 4914
TE[RIVE BE CDDP b3 5 AR A A0 H 9K F ARk . T35k SR AR BE MR FE 1Y CDDP 4h 3 it 41 i A549(8 .18 .24
32 .40 48 % 56 pmol/L) #1 H1299 (12 24 36 48 60 .72 }% 84 pwmol/L) , kb¥ 24 h J5HEHLMA RNA | 31T RT-PCR £
I SRSFT mRNA B3z 5 A A, 25 B NCBI 5 A B 2 1) S A AR ilE 4T TA 5 [ S5 T 340 17 2 7 S W AR 2 A 5 )
56 wmol/Lf¥) CDDP AL VRS 40 i 293 FT , ‘25 453 40 il CaSki SiHa C33A 40jifg 24 h, #2HUE RNA J5 831E 5 & B
[ SRSF7 mRNA B Y] A4S B AETE X Sl R . Z5 5 : &3 3 BB SRSFT mRNA B2 34414 (4 HilAric K
Newl \New2 J New3) , 7E[MfE 4 AS49 \H1299 , AJIE'E 4 293 F T, ‘& #ifi Ml iy CaSki \SiHa C33A 4HJfi%: L Fhfih
Jo L I AELE AR NCBI A T Newl , New2 , New3 A4 143 S AL 4afid 8 1119 mRNA g4, fili 45 &b 3 CDDP
WREE 3G, FE LU BB B 5 4R AS 2E F mRNA SR a F1(E0) b r (5 LU BN B [RIET SRSFT (1) 8 mR-
NA K EREAR . G518 TR I 3 FhIESmAS Y mRNA 44 {4 i 25 fb 16 7 40 i 7T GE3@ i:f SRSF7 [ £ 1) mRNA
ML BT B X DNA #5453
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New mRNA Splicing Isoforms of SRSF7 and Their
Change in Cells Treated with Cisplatin

MA Chunxia , CHEN Xiangling , LI Mingyang, YANG Yuan, LIU Shuyuan, SHI Li, YU Jiankun
(Institute of Medical Biology, Chinese Academy of Medical Sciences, Kunming 650118 ,Yunnan, China)

[ Abstract] Objective: To explore the changes of mRNA isoforms by gradient dose of cisplatin and
analyze the reasons in A549 and H1299. Methods: Total RNA of the cells were abstracted 24h after
the treatment by cisplatin so as to detect mRNA isoforms of SRSF7 gene by RT-PCR and analyze the
ratio of the newly discovered mRNA isoforms. The undetermined isomers of NCBI were analyzed. Re-
sults; Three new mRNA splicing isoforms ( Newl, New2, New3) of SRSF7 were found, which were
ubiquitous in tumor cells and were both non-coding mRNA isoforms. With the increase of the concen-
tration of cisplatin, their proportion significantly increased, but the ratio of mRNA isoforms that could
encode protein was significantly declined. Simultaneously, the total mRNA level decreased. Conclu-
sion; The newly discovered changes in three non-coding mRNA isoforms ( Newl ,New2,New3) reveals
that the cells may respond to DNA damage by alternative splicing of SRSF75 own mRNA.

[ Key words ] cisplatin; serine/arginine-rich splicing factor 7; selective splicing; isomers; apoptosis
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BTHEN T SRSFT B mRNA B9 12 5 b (R LN Ak A S r (922 4k

BEPR TR 5 R0 B 2 b E S R 45
FRFILMWHLH. SR % B ( serine/arginine-rich
splicing factor) f& —ff 2 5 RNA B 322 ) H 35
T BHEPAF SRSFT (AR 9G8) J&— A~ 1] LUk
AR ZER T A0 A R A0 5 22 [ R SR 1 AR L
B S AR A% T S M A SRSFT 8 14 Al il i
5445 mRNA % ) NXF1/TAP ( Tip associated
protein ) 2 (1A EAF T, AT J4% mRNA -t
AR AE ST SRSFT AT BB AN Jmy FR T4 M AZ N 1)
BIHEIIRE , 16 AT RETERZ MR SR (1 vh 2 5 B L B R
fR S, SRSKT 78 Mg (0 & b th A — 2 i AR
F,SRSF7 mIAE Ry —AN By A 5, il ad 5 40 1 5
PedgsR 1 (ESE) BN & 7By Hehg i 1 (ISE) 454,
AR B L D Y mRINA B £ 5 42, 5 ™ A i
P SH T SEAA, M R R A R g T
SRSF7 3 3d i P #55 P21 1) 3 1 K- SR 52 i 40 i
foggE " (RIS T SRSFT A B ik KPR i
WFFEAR WARIE . Pide 25 WA ( CDDP) ] i i 5
S DNA #4535 S i g o=, B A 9e
&I CDDP G FANMI S , S ikt DNA (458455 , 41 e
A U — SR PR Y PRI B S A, mRNA ek
BYHEAEANMN G DNA 5453 5% sh A AR
AMFFE FHAN [R) A B2 %) CDDP Ab JH it 2 )5, 3 3k
X} SRSF7T mRNA 544 {4 K HAR AL #4743 #, & B
T SRSFT i) mRNA 574 S M 4, 3 X637 & B 1)
SRSFT mRNA A4 {A7E DNA 4505V HT 1500 45
&K

1 MR5EFE

1.1 Zifssss st

Jiiges 40 B H1299 , AN ' 41 i 293 FT, 5 45 9
4y CaSki SiHa & C33A ¥y [ H [E Bl 2 e i 7Y
B R D S A I, I 240 i AS49 T [ v
[ R e B A Sh i B i g s o 2% B
WIWEE, H1299 4f il ffi F 1640 32 (&% 10%
FBS) , H: 2% 4 i 35 {fi F} DMEM 3% 5% 58 (& 10%
FBS) ,#:5:F 37 °C,5% 1) CO," " . MB35 M
A 1) 7 55 R K ETE 75% ~90% I, ¥ 240 i 53
X REZEFNSEER 20 AR R 1 I AR B2 1) CDDP
(M B Sigma Aldrich 2y &) A9 Cisplatin) ZbFH 4RI , %f
TRLLINA 5 9256 41 J% 25 CDDP ik i 25 (K 1) DM-
SO, KA Fp2 CDDP LhBRHk Sy 56 wmol/L,

F 1 b4 A549 F1 H1299 48 i thy
CDDP % £ 1% 1,

Tab.1 The concentration of cisplatin in A549
and H1299 in experimental group
il CDDP 4k ¥ (umol/L)
A549 8 18 24 32 40 48 56
H1299 12 24 36 48 60 72 84

1.2 G RNA 20 RT-PCR #5l]

CDDP b3 B 47 4 ifl 24 h J5 4% TakaRa />
RNAiso PLUS 1t 71| &5 #& B 41 JifL i) & RNA, DL oligo
(dT)23 H51%), % F Hiscript 1T %5 52 ( Vazyme
D)) MEAT WG ST N £ cDNA B 1 BE i
11 SRSF7 514 ( L 51 9% 51 : ATGCTTATGATT-
GTCATCGTTACAGC, 75| #1551 : GGAGATGCT-
GACCTTGACCTTC) 3@ i RT-PCR ¥ ## #: . PCR
FIE 2R 94 °C APk 30 5359 CiB ok 30 8372 C
FEfH S5 s
1.3 Hdaabr

PCR 7=y W B Ry 2% 1) B i W 56 IS A2 TAE
buffer H1 kB HAS I I HEATEAR AT 2, BT R 4
Bk 3 YO B A5 R g i
1.4 SAURRY TA SalE Gk Fnm v

MBEREHEERE TP U) R & B 0 R B BEIE , 1
¥ Generay /A Al RS AR HEEE L DNA [R5
AT e B, SR )5 TAKARA 24 W] T-vector
pMD19 (simple ) 7% £z 3 50 £ oF 17 8k % 82, IF A
DH5 o JEAZ S AR 47 4% 40, P FH i (1B LB 3557
FEiiiE th BHPE v, § K K597 5 H Generay 24 w] /)N
P& IR G 4 BUTORL, 54T DNA I J5 31 0 5 I
SYHT, S A B AR I A S AR

2 #R

2.1 B3 FEihY SRSFT mRNA 554 5344 {4

FE A549 Zi il A SRSFT mRNA BY 32 5344
PRI R ILZ RN AT, o+ S5 470 1 5 D 9 T e
BEIE HL VKRR e 36 UE Ry 2= 5 (FE AR PRI+ 2%
W) o KRN K 136,243 585 J% 829 bp 4%
W EAT TA 5a k)5 DT IF 5 It SRSFT JE K ¢DNA
JPH XS 5 BT, & B 243 585 J% 829 bp F% At 3
Filt NCBI A 2 A7 7E (1) SRSFT P mRNA A4 {4,
Iy 44k Newl \New2 Kz New3 ([ 1A) . X5
Pk Newl \New2 Jz New3 470 Hr & B, FEA4 14
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Newl JE7E SRSF7 B %6 3 .4 4h i F 4N T —
AK/NA 107 bp W75, Bt ABETHESS 3.4 4h i
TG4 F: RGN 3243 bp K/ Ey 4541 (B
1B) ; SR New2 JZ7E SRSF7 JE[H 55 3.4 S+
[ AT — KNy 449 bp B4, BT LA 514
F:R AR 585 bp K/N 254 (1 1B) ; g4k
New3 7E SRSF7 FE N5 3 4 AR+ A4 A T —
AR/NA 693 bp P31, BT LU G148 F: ROAG N 511829

A549

A CDDP pmol/L C
DMSO 45 56 Marker Marker

*
829 bp(New3) o~

bp R/M A (& 1B) . mRNA Bt nl e dy T
X LA A3 9 SRR K A AR Ak, R R A 2 1
5, &I S B A R A REGR IS B . AN
5t 56 pwmol/L fy CDDP 4bHA IR 4 fifd & , 5 551
RN 2 55 Z R AR S SR U, RNA AT R RE Y
R, 455 A BUAE 2 Fh 4 22 P A7 7E Newl | New2
J¢ New3 SR (ELLEAH [R] e B2 IUBA A0 21T 1 46 55
P RAE A AR p ek i A 22 5 (1B 1C) o

H1299 293FT  Caski Siha C33A

*
— 829 bp(New3)
*

585 bp(New2) — 585 bp(New2)
EE
243 bp(Newl) — 243 bp(Newl)
136 bp(a,b) — 136 bp(a,b)
B r i
Isnform—al 1 |—| 2 |—| 3 I [47] E E i 7 136 bp
o ™ i N - —0—T
v - O _—

TE A NTE ASA9 A A IS 1945 Ff SRSFT mRNA SpAG1A, = F7R G775 B Oy SRSFT mRNA AR SE 45k 4],
Newl \New2 } New3 i & BLiK 3 Flt SRSFT mRNA SeAa A, i3k 519 &, I NS 8- s , AN & 1,
ARG EE B9 mRNA SSAGR, S 4 hh 8 9 mRNA A4 C O fE 2 R 20 g A 21 i) SRSFT
mRNA 54414 ;

K1 A 2| 89 SRSF7 mRNA 4k

Fig. 1

2.2 WcEERSIE CDDP 4b BT 9 40 i )5 3 & BLRY
Newl New2 &z New3 AR 4k

Fiti#F CDDP Ab Ry FE ()38 T, 136 bp ) isoform
a F1(Z%) b T 5 Eb ] 32 0 D, T T ) S A R
Newl New2 } New3 Jif i Lb f6i]32 i 3 £ , H H1299
YL AE fE 5 AS49 i B finBH & (181 2) . New2
ZHPTE AS49 4 855 (8 2A) , New3 457k 7F
H1299 i i35 (& 2B) , i8] New2 7£ A549 41
e T & e 2D, New3 £ H1299 21 Ji v Jor & Eb
5/ HED New2 Fl New3 SFAAARTE I ab i il A
b7 S H
2.3 W5k Newl New2 Kz New3 ARk iR K2
YEH

B SRSF7 BRI Z5H 181 (2. 1 UK ) AT 0 H bR 4%
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The detected new alternative splicing isoform of SRSF7

17 136 bp £577 AT i Isoform-a FI/8% b ;= 2 A1
G 7R (4 ) mRNA 524 {4 ;243 585 J 829 bp
4553t Newl \New2 K New3 j=A: 4 k3kE 4ahid
FEHEM mRNA MR, R T i — 2 43 Mr SRSFT
FE [R50 S AR S i mRNA SEAG A BT fe A8 Ak e 34 K
YE R Fh o 0 2 mRNA B0, IF R 5
SRSF7 ja ) mRNA 33k 7K1 A8 4k, PR 8 2 %) %k
YT AT R I, JmA 2 11 9 mRNA A4 1A fifi CD-
DP 4b3ivfk B 2 i /b, i AF w2 (1 1) mRNA 5
FatRZEE Z (K 3A B) , IR K] 2A B 4547 52
B I 2C D BUE AT AT N 3 4 A5 2 11 1) mR-
NA Sa ARk /D 3 2 R A Isoform-a s{ A1 b, i 4E
it HE 1 mRNA 53 44 0 F 5 19 32 28 D R 2
Newl 5§ New2, X4t mRNA MRS AL AT GEJ& hy
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BTHEN T SRSFT B mRNA B9 12 5 b (R LN Ak A S r (922 4k

T ¥ CDDP 4bFEF SRSF7 [k K.

—3§, H SRSFT [y 14,

KB, TE AS49 Je H1299 4iiffirh 2 g sfbia®  3C.D),

C

A A549 € 100,

CDDP(pwmol/L) 0 8 16 24 32 40 48 56 2000Lad % 90,
£ 800
£ 700
829 bp(New3 g 600
585 b?fNewz = 500
£ 400
243 bp(Newl) 3 ;gg
136 bp(a,b) < 10.0
E 0.0

e e G APDH g New3

B A1299 Db
2000Lad 0 12 24 36 48 60 72 84 CDDP(umol/l) 2500
£ 800
£ 70.0
— 829 bp(New3) g 600
— 585 bp(New2) = 500
_E 40.0
— 243 bp(Newl) % 300
20.0
=— 136 bp(a,b Z 100
i = 00

-
b

New2 Newl isoforma/b

mRNA K2 i BT [ (&

('DDP(;Lmol/L)

= 8
ul6
w24
u32
u 40
=48
u 56

New2 Newl isoforma/b

TIsoform

CDDP(pmol/L)
= 0
=8
=16
24
=32
=40
"48
"56

Tsoform

TE A B BV CDDP AbF1S AS49 1 H1299 41 0 £y SRSFT mRNA StAifA, C.D 2 2 Fb 4
& SEIRBT & i A, S P <0.05, 2 P <0.01, g P <0.001,

K 2

F[E W CDDP 4 32 & A549 Fn H1299 % i #F SRSF7 mRNA 5 #4K Bt & Ho 4] 7% b

Fig.2 Changes of constitution ratio of SRSF7 each isoform in A549 and H1299 after cisplatin treatment
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2.50
—4—136 bp

2.00 —=—243 585, 829 bp

0.00
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e
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| | I | | mEmRNA
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_110.07
90.0

70.04

50.07
30.07
10.0

Re lotive expresslion level(%)

-10.0 12 24 36 48

||||||II SmRNA

60 72 84 CDDP(pmol/L)

A By A CDDP ZhHRJ5 AS49 I H1299 4l rf SRSFT #ifith Je Ak Zhifh mRNA S A8 £k

C.D 3y AS49 1 H1299 4fififirh SRSF7 i

4 mRNA K, V2 P <0.01

K3 AFE%E CDDP 4 3 5 A549 F1 H1299 é&lﬂﬁ % SRSF7 mRNA 5 #4/K % mRNA 7 14,

Fig.3 Changes of constitution ratio,

relative mRNA level of coding/non-coding

isoform and total mRNA level after cisplatin treatment
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Pre-mRNA % £ 4 57 £z 2 3 [N 7% 5% J5 3R 5
50— A EHLG , By ] P A AR R Y
mRNA S M T B AR E A R 374
[K-¥ SRSFs A i3 45 & 7 pre-mRNA | A4l +
SRIER T I, B 4 RNA 454 07 5 5 i e v
B4 1 SRSFT A Sy — Rl 76 I8 v 5 2 2k 4 DU
R FL B 20 A AL o A A B %) SCHiR A, (L
"B A3 e A A g A G PR 1 B X T B
Jibgd 1) & A=, A AH SR SE UE B SRSF7 2338 3 /] 45
SMN J P ) 1% N T S BUIL A B4 i & A
i At 5E SRSFT () 84 ARRARA M [ A 5L

AT 5 K I 3 ) 555 48 TA sl S Iy 4
Frafiik 17 3 Bl i) SRSF7 mRNA Sk, 52 i
T SRR Tsoform-a/b A1 LL, 87 1) 57 44 44 2 H R
SRSF7 LR 3 4h T FI5H 4 SR FRIFHA T —
BOP AN 1 B, 76 CDDP A %7 957 i A A 1k
PR BT R AT 7= A A [R) 04 S R A, AR 1T RE S 5E
SRSF7 {9 A B AP ASEPR , RIAE i 40 i e ¢
iK1 SRSF7 5 [ 7E CDDP 4b3 Rt 454 A B 4%
SEV I BT B PR T, i As SRSF7 R Y e B 1k
B A AN R SRR A, HX e SRR A Rk K
VI 2 &R B A A AL 1, 33X 1 B 41 e T R/E I
SRSF7 i) mRNA BEPEM: 5 H2 L >k 8 57 H & 1 2
fiE, AN X 41 s DNA 4% .

B WEFEARGE SRSF7 BT DI i 40 it J&1 399 46 14
HE PSR R 7R S0 B EE B 51 P21 A ERIR UK
SR W 240 L 3 A . microRNA 2 06 A4 I 4
fi5h RNA B T3 o 45 & 75 — S8 L A 19 3 UTR 553
mRNA [ figt 55 0 ) B0 2% ok T 8 22 8 5L R 3k
U AR 2 SRk 4R 3B miR-30a-5p & miR-181a-
Sp 1] i SRSF7 g1k "™ fH R SRSF7 s ]
¥ microRNA 3235, 76 B9 41 e &b SRSF7 5 mi-
croRNA JE B 52 157 0] i 9] 42 ' ik Jed A & R -7 SPP1
RGP BT DT 5 W) 55 A g 4 B ey g
25 TR, A8 SRSFT 7E MR th s Rk B
Z: 540 M 04 1 5, IR 5 L2 38 B WL P B S mi-
croRNA VA, e BEPE % 7 . AEH R A+
SRSF7 1335 7K ¥ 5 il 98 IRV S 4 56 1920, AR fF
FERLIN B 7E s 4 ML 3R AS49 1 H1299 | fifi 5 Ak
FH CDDP ¥ B B3, SRSF7 14 34 mRNA 7K F-J&3%
S NI B S e b 5 O 1 I |7 ST
fig /2 CDDP 1E R Aby7 25930 )7 Mg s S 4 Rz
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—, B CDDP 4h 38 )28 241 it J5 52k SRSF7 1 mRNA
VEPEIE BT B AR AR fb , DT o8 76 g vp v 23k 1Y
SRSF7 K- 9, o] BE175 5 i Jed 40 e 0 T 5 b ik 31
BRI B 0o ISR T AT 5 VE T
i 2 — T e AL, BY B IR 7 1Y) S A ] R
5 o e PRI 1) S SRR AR G IR A 9T B R 1)
FEIRXF g T 2, TR Sa T B RS B

25 b R BB B CDDP B , 7 AS49
A1 HI1299 4 g sp &G 2 T 4 A mRNA SFAHY4K (a
85/ F1 b Newl .New2 New3) , H. 1 Newl New2 &
New3 “Jy NCBI AH 22 A48 & BLAY SRSF7 mRNA 5
Fath . FEANIR) MR BE A B2 CDDP b3 T SRSF7 Jik [
pre-mRNA SR PEME BT 2 kA T A8 4L, B % b # CD-
DP ¥ B 1 e, AE G5 1 Newl New2 JZ New3 S
Fa R He A5 B S b T, 1 A A B Y mRNA 544 {4
o5 B R R, TRl SRSE7 A9 4 mRNA K3
QRS (i

4 SEW

[1] KIM E, GOREN A, AST G. Insights into the connection
between cancer and alternative splicing[ J]. Trends Gen-
et, 2008,24.7 - 10.

BAR A, MARCHAND V, KHOURY G, et al. Structural

and functional analysis of the Rous Sarcoma virus negative

—
[\
[

regulator of splicing and demonstration of its activation by
the 9G8 SR protein[ J ]. Nucleic Acids Research, 2011,
39(8) :3388 -3403.

MULLERMCNICOLL M, BOTTI V,AM D J D, et al. SR
proteins are NXF1 adaptors that link alternative RNA pro-
cessing to mRNA export. [ J]. Genes Dev, 2016,30(5) :
553 -566.

[4] SWARTZ J E,BOR Y C,MISAWA Y, et al. The shuttling

SR protein 9G8 plays a role in translation of unspliced

—
|9V}
(-

mRNA containing a constitutive transport element [ J].
Journal of Biological Chemistry, 2007,282(27) ;19844 —
19857.

[5] SANFORD J R,ELLIS J D,CAZALLA D, et al. Reversible
phosphorylation differentially affects nuclear and cytoplas-
mic functions of splicing factor 2/alternative splicing fac-
tor. [ J]. Proceedings of the National Academy of Sciences
of the United States of America, 2005,102(42) :15042.

[6] LIU J, HUANG B, XIAO Y, et al. Aberrant expression of
splicing factors in newly diagnosed acute myeloid leukemi-
a. [J]. Onkologie, 2012,35(6) ;117 - 132.

[7] SAIJO S, KUWANO Y, MASUDA K, et al. Serine/argi-
nine-rich splicing factor 7 regulates p21-dependent growth
arrest in colon cancer cells. [ J]. ] Med Invest, 2016,63



2 1 DAEES

BTHEN T SRSFT B mRNA B9 12 5 b (R LN Ak A S r (922 4k

(3-4):219 -234.
[8] BIAMONTI G,CACERES ] F. Cellular stress and RNA spli-
cing[ J]. Trends in Biochemical Sciences, 2009, (3) :146.
[9] LENZKEN S C, LOFFREDA A, BARABINO S M. RNA
splicing: a new player in the DNA damage response[ J].
International Journal of Cell Biology, 2013, 2013 (9) .
153634 - 153656.

[10] w28 A0, bR & 0%, S AR 65, 4F. AR b 21 240 i e
CDC25SmRNA By A A i A2 4 [T ] S B2
4R, 2017,42(2) :159 - 164.

(11] BEE, BEH, 2=, 5. A0 21 i 8 40 1 57
F2H 7 SRSF1 mRNA SRR E L[ 1], STINEERFR
2R, 2017,42(8) ;879 - 884.

(12] BHEE, A H, 2= W, 5. A0 PR i 98 40 1 57
F2[H 7 SRSF2 mRNA SRR T]. SN EERER
R, 2017,42(9) 1443 - 449,

(13] B, BEE, B e, 55, B 2 o B2 g 40 P 6
i AR 4 CASPY B9 mR-NA 36 45 1% 99 45 1) 52 1)
[J]. SEMEERLR 222240, 2017,42(9) 1003 - 1009.

[14] DE MIGUEL F J,SHARMA R D,PAJARES M J, et al. I-
dentification of alternative splicing events regulated by
the oncogenic factor SRSF1 in lung cancer[ J]. Cancer
Research, 2014 ,74(4) :1105.

[15] WEE C D,HAVENS M A,JODELKA F M,et al. Targe-

(L% 153 W)
(2] BELrih, iU, thas 5 BT AR T S e [ 1],
Fp [ R R TR B£25,2013,22(01) <38 - 40.
(3] XU5E, iAFAL  XUBE g, 4F. BFRpHTEt L], F
B R i R R] £ 24,2016 ,25(01) ;27 - 28.
(4] AREEHT, F3EF BRSNS R Mo 2y
BrlJ]. F A4S ,2012,32(3) 410 - 414,
[5 ] XUEF, 5Kk5t RG2S YRR GC/MS
W) ] P EBUNIZY%,2000,26(04) :285 —288.
(6] Z=5i. BREE S i $2 AL 27 o320 A e % L3 1k
MRELD]. AEp i Al K27, 2007.
(7] RFTF, ik, 9. BREE Al i 42 U GC/MS
Sl ]. TARL R, 2007, (09) 72 - 73 +81.
(8] BRIEHe. BB MR 7B S5 %€ [D]. Hat:
R EUAOL R, 2004,
(9] WRAHX, Al B, KUK AR, 3R DY 4 2l A 2 o /Y
LT ] RERF=PIBESE 5 I % ,1999,11(02) 37 - 40.
[10] #egtie. PURP 25 FTREPII AL~ [ D ] T v [ B2
B E& BRI BIE S il , 2004
[11] AYAZ M, JUNAID M, ULLAH F, et al. Comparative
chemical profiling, cholinesterase inhibitions and anti —
radicals properties of essential oils from Polygonum hy-
dropiper L; A Preliminary anti — Alzheimer’ s study[ J].
Lipids in Health & Disease, 2015,14(1) ;141.

ting SR proteins improves SMN expression in spinal
muscular atrophy cells [ J]. Plos One, 2014,9 (12):
e115205.

SAIJO S,KUWANO Y, MASUDA K, et al. Serine/argi-

nine-rich splicing factor 7 regulates p2l-dependent

[16

(-

growth arrest in colon cancer cells. [ J]. Journal of Medi-
cal Investigation Jmi, 2016,63(3 -4) ;219.
MATTIOLI C,PIANIGIANI G,PAGANI F. Cross talk be-

tween spliceosome and microprocessor defines the fate of

(17

[

pre-mRNA [ J]. Wiley Interdisciplinary Reviews Rna,
2014,5(5) :647.
[18] LEE Y,RIO D C. Mechanisms and Regulation of Alterna-
tive Pre-mRNA Splicing. [ J]. Annual Review of Bio-
chemistry, 2015,84(84) :291 -308.
BOGUSLAWSKA J, SOKOL E, RYBICKA B, et al. mi-
croRNAs target SRSE7 splicing factor to modulate the

[19

[

expression of osteopontin splice variants in renal cancer
cells[ J]. Gene, 2016,595(2) :142 - 149.

[20] SHEN W,YIN R, WANG C,et al. Polymorphisms in al-
ternative splicing associated genes are associated with
lung cancer risk in a Chinese population [ J]. Lung
Cancer, 2015,89(3) ;238 -317.

(2017-12-10 WYieFE ,2018-02-01 &A1)
I RES SR TERR

[12] AYAZ M, JUNAID M, ULLAH F, et al. GC - MS A-
nalysis and gastroprotective evaluations of crude extracts,
isolated saponins, and essential oil from polygonum hy-
dropiper L[ J]. Frontiers in Chemistry, 2017, (5) :58.

AYAZ M, JUNAID M, ULLAH F, et al. Chemical pro-

filing, antimicrobial and insecticidal evaluations of polyg-

[13

[

onum hydropiper L:[J]. Bmc Complementary & Alter-
native Medicine, 2016, 16(1) :502.
FEFY AR . KB R AR I GC - MS 4p by
[J]. "k24,2009,31(06) ;918 -921.
LIS] B, T 2 0B i 7 26 5 4. [T ].
[E B2 4. 2002,11(1) 46 —51.
X, SRR . AL 5 h B2 S . (] o
£ 24244k . 2002,30(2) :35 - 38.
e TR, X5, A5 B[R] TR A B 3R A
7 Je HPLC f5 g 3 [0 . op [ B2 2 Tl 2% G,
2016,47(4) :411 —414 +423.
(18] e XIS, X8, 55, B BREE S IRVA il i S80HUAH
FROUETEDTFEL T ]. FPRE25,2015,46(19) :2943 2945,
C19] 5 7. /N3 4845 S M o B LA iR i 1k F 5
[DJ. JFEf TR, 2016.
(2017-11-15 WfR,2018-01-12 f&[H])
IO X s SEOCHRE: T EERR

[14

[

[16

[

[17

[

159



