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P4 1d1b ik (P<0.001) , Hi A [ R A 20 5 mRNA RIA48 Mk —3. ##% PTIBP3 BEIH#E Id1 S AR BE R BY 425, h 2 B 07
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Abstract: Objective To explore the mechanism of strengthening spleen traditional Chinese medicine compound Weichang’an (WCA) in inhibiting
malignant progression of gastric cancer cells through polypyrimidine tract-binding protein 3 (PTBP3) regulating alternative splicing of inhibitor of

differentiation 1 (Id/) mRNA. Methods Using the human gastric
[ 4T0 H ] 5 E SRR 24T H (82004133) ; 1T Lg% cell line MKN45 that has been stably silenced for the PTBP3 gene, a
K h B R AT T RS H T H (SHGZS-202216) corresponding nude mouse subcutaneous tumor transplantation model
45 AN N s 3 S ZANNYVASS
AW I e T R , FED BE5
U/E%IET: JIJIJ AR lﬁ 'ji LB EIF RS ST MKN45 cell 0.9% sodium chloride solution group (NC group, as
NG I | B 2
ARG @Hﬁg e T AR . control) , the MKN45 cell WCA group (NC-WCA group) , the PTBP3
GEGIES | BRI, FATE, AR5 A S0 silenced MKN45 cell 0.9% sodium chloride solution group (shPTBP3
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was established. The model nude mice were randomly divided into the
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group) , and the PTBP3 silenced MKN45 cell WCA group (shPTBP3-WCA group) , with 6 mice in each group. The corresponding interventions were
administered by intragastric administration daily for a total of 28 d. The effects of WCA on the growth of transplanted tumors, expressions of PTBP3
and Id1 isomers were investigated. The morphology of the tumor tissue and the proportion of tumor cells were observed by hematoxylin-eosin (HE)
staining and Ki67 staining, respectively. Fluorescence quantitative reverse transcription polymerase chain reaction (RT-qPCR) and Western blot were
used to detect the protein and mRNA expression of PTBP3, Idla and Id1b in transplanted tumor cells. Results Compared with the NC group, the
tumor weights of mice in the NC-WCA group, the shPTBP3 group, and the shPTBP3-WCA group all decreased, and the differences were statistically
significant (P<0.05). The HE and Ki67 staining results indicated that both silencing PTBP3 and WCA intervention could inhibit the proliferation
ability of mouse MKN45 tumor cells. The results of RT-qPCR and Western blot showed that compared with the NC group, both silencing PTBP3 and
WCA intervention could reduce the expression of Idla mRNA and increase the expression of Id1b mRNA, and the differences were statistically
significant (P<0.05) ; in the model nude mice with silenced PTBP3, after WCA intervention, the expression of Id/a mRNA decreased and the
expression of Id1b mRNA increased, and the differences were statistically significant (P<0.001) ; compared with the NC group, both silencing PTBP3
and WCA intervention could down-regulate the expression of Idla (P<0.05) and up-regulate the expression of Id1b ( (P<0.001) , and the protein
expression changes were consistent with the mRNA expression changes. Conclusions PTBP3 can regulate the alternative splicing of IdI isomers,

and the traditional Chinese medicine compound WCA could regulate the alternative splicing of Id/ through PTBP3, which could down-regulate the

expression of I[d1a and up-regulate the expression of Id1b, thereby inhibit the malignant progression of gastric cancer cells.

Keywords: gastric cancer; Weichang'an; tumor; alternative splicing; invigorating-spleen; nude mouse; Chinese materia medica research

i TR A T IR, e R R
SIALE S S =1 e E A TR 2L AL K TAE
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BT B R (WCA) o VER B B 25 Rt E e 4R B=
B 1) e PN SR, WCA B 7RI IR B0 I 30 248, HAEM
2 15 98 R MR IR R A AR A U O T T R 0
AR HTIBETR S R I AR IR J5 WCA BESR il 5 9
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HE— 203 o 2 28 O 8 A S0 A I, WCA ik 1 o
0 AR AV ] 5 R £ BT 42 (alternative splicing, AS)
P 7~ 2 B s WE 25 5 45 11 3 (PTBP3) 11455 B 41 g itk 29/
(Bel-2) STAT3 S Z2 R0 BRI A F IR AHC . DL EBFoE4s
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#1 PTBP3L% RNA #2% & RNA 57

HFR RNA 751 JF A B Ibp
. GAGUGAAGAUUAUGUUUAATT
PTBP3 TLBRRNA UUAAACAUAAUCUUCACUCGA 21
PTBP3 %% RNA i:5'-GATCCGAGTGAAGATTATGTTTAATTCAAGAGATTAAACATAATCTTCACTCTTTTTTGGAAA-3 -

FU%:3'-GCTCACTTCTAATACAAATTAAGTTCTCTAATTTGTATTAGAAGTGAGAAAAAACCTTTTCGA-5'

H: PTBP3 Jy 2 W NE 25 A R 11 3 3L

1.1.2 g4 ARWFFEAEH 24 HEE BALB/c-nu/nu #R7)N
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HIRAF .
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H dkog H
1.4 W5 T B 7 K137 0 P AR A
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H, B2 TBST YE ik )E , 5 i A AL Yl (HRP) A5 i
B —H (11 000 Fs BE) IR E 1 h, B-MshEH
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NC ZH M kb, NC-WCA 4 .shPTBP3 41 .shPTBP3-WCA £
/N BRI A B 8% (P<0.05) , 400988 3243 511 M 31.66%
46.59% M153.38% ; 5 NC 41 AH L, WCA 41 .shPTBP3 41 |
shPTBP3-WCA 41 /N B AR BB a0 /)N, JL i shPTBP3
ZH .shPTBP3-WCA 4 22 % A Gi it i X (P<0.05), |
WRZE RN YU PTBP3 A1 WCA T334 AT 101454/ B
BB, k3, B 1A B,

HE Y {5, 587 , 4% 2H it 96 25 20 200 e o 2% €05k, 45 46
FAH, AT WA A S R Rl 2 A5 R B, Kio7 Juft i
N, 5 ONC A H, A 45 4 PR R 4 i B D R
WCA  HRLER PTBP3 fifi /1N B I8 20 it 334 48 37 21 $1
il WEl1C,

22 AP P Id] R FR I EN Hm Western

NC |
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shPTBP3

shPTBP3-WCA .

=

1500

1000

98 AR B /mm?
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R3 B KB BIRE A7 F LR

(n=6,x+s)
25 IR R R /mm? R /g IR 2R1%
NC 992.94+395.20 19.92+1.84 —
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shPTBP3 530.30+234.81"  14.88+3.94" 46.59
shPTBP3-WCA 462.92+115.23"  13.37+3.72" 53.38

142 : NC 2l MKN45 41 /itd 0.9% S AL S 2L, NC-WCA g MKN45 4l it H
W21, shPTBP3 S LK 22 B W5 e 45 4 76 11 3 B [H (PTBP3) MKN45 4 fitd
0.9% FALENE AL, shPTBP3-WCA R UL ER PTBP3 MKN45 4l il WCA 41 .
“—"FoR TG, HNCHHER, *P<0.05,

blot 25 4 W R , Fo g e Y U ER PTBP3 J5 , HER I RIA T
W, B YL T, WL 2A . RT-qPCR 4528 /R, 5 NC

NC

NC-WCA
shPTBP3
shPTBP3-WCA

ted

NC NC-WCA

x40

x40

shPTBP3

shPTBP3-WCA

4 : NC iy MKN45 2 0.9% SR, NC-WCA i MKN45 41 5 1% (WCA) 41, shPTBP3 ST ER 22 S W e 25 & 2R (4 3 3L (PTBP3)MKN45 4l fifd
0.9% FACENETRZH , shPTBP3-WCA ST 2k PTBP3 MKN45 Z/fd WCA 2H . A & 204/ N SR B & 4N R A AR Kl 28, ¢ o amok

K- (HE ) M Kio7 Je N HDR A1 BUE A

B AR RO TG A KL
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ZHAA L, UTLER PTBP3 FI WCA YJREfi Id1a mRNA F2 ik U8,
B Id1b mRNA ki, 2 R H A 5228 L (P<
0.05) ; ZEULER PTBP3 BEEIE /N, WCA T-H S Idla
mRNA FikJ8 /0, Id1b mRNA #3538 £ | 22 3 BA 451t
3 L (P<0.001) . JLIE 2B, Western blot 45 % W7,

%4 1d1a 1d1b B9 & 1 R B2 L 5 mRNA KA B b —
BN S5 NCAARLL, LB PTBP3 FI WCA T XS RE T 7
Id1a 3 3K (P<0.05) , Jf L 1d1b 2 ik (P<0.001) , WL
& 2C.,

Id1b
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3
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1 PTBP3 2 REWEELE & 8 11 3, Id1a R 43R I 7 1a, 1d1h Ry 534l B9 1b, B-actin 2 B-WLSHEE 11, NC iy MKN45 21 i 0.9% S AR 4

NC-WCA S MKN45 40 fif1 15 722 (WCA ) £H , shPTBP3 H{ILER PTBP3 MKN45 4l /it 0.9%

SALENIE AL, shPTBP3-WCA NUTER PTBP3 MKN45 4iIJifl WCA £H .

A A Western blot J B0 A2 E YL TR PTBP3, B i mRNA Fih 411K, C 4 H AR 117835 B Western blot M 43118 . 5 NC4H HL#E, *P<0.05, **P

<0.001,

2 AR RSz AL Idla Id1b & 9 F2 mRNA £ & b4z

3 it
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1A A B AT AN AR, T D B 25 AR YT RE
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BE T8 PTBP3 \Bcl-2 %5 3L R 33k 1 3l 1, SR i A= 78
MKN45 20 Jo Bk FEa 5 (0 2k PTBP3 HE K A MKN45 40 Jifd
PRA MR /N R N R R SR F— 25 5% WCA il i
PTBP3 W45 1d1 19 18 5 Pk 5 42 0 61 5 s 40 B A K i
EHLS

TE AR W5 H, WCA 4H | shPTBP3 41 1 shPTBP3-
WCA R/ BRURE A o 234 1 5K F NC 41, 3/ Ui Bk
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Jﬂﬂt%%
¢

T

F TR K . DUER PTBP3 KK AT i 40 ) R A e
E’Jitﬁ FW] PTBP3 TEAR N ELA e g A K B9 PE .

SRS AT 4 it —2

PTBP3 J& —F RNA %%@EE AN — R
1 (hnRNP) Z 75 o (19— 53, 38 335 910 1 1 /& mRNA 7 %
PEVE BT Bk S B AR T AR FE T e A0 M A L A0
AT B ARYT 25 s 245 45 J T ELA PR . R
B 3 e — R A JE N IR R L e B B A
5 14 S ] LA B 4 A 1R 2 A AR G 2R3k 1 AR 4k
TR PG KR & o R BY 1 o X S
DAL A1 95 S5 1 R0 e 2 A 400 o) 6 R Ay 1 422, R 5% Wl o
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PTBP3 #lE 52 & —Fh 2L AT RNA S5 G RE I & M,
38 o 5 38 1 RNA R ULTE I JF (RIP-seq) £ AR i — 20
Yo E HOR Ui ¥ObR , Hoh G0 4 1d1 55 224 36 X 0 % 5 7=
Wy B B R AT R SR IS AR T RS PTBP3 1Y
PEREPE B HEAHOC . 1d1 & T IR e - 0 - IR e 45 M |
(HLH) ZZ 7% (8 58 53, AT BEL A5 Bl B8R e - 245 - 2 (bHILH )
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FIDNA 254G, 95 7 5 DR 3 ), o) 2 I 4
J& £ 1B (MMPs) 1104 N B2 A=K I (VEGF) i 3%
ik TEME kR R R B Z s AR L AE
B2 rh e 28l R B R A IR A R
i) £E Wy DI BE 0 BT B2 A AR « Td1a A1 R 1 20 3 5 (R
ZERLERS VR, 1d b fi e 4 i A i 1k PR 40 e
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Idta/Id b LA B S o a5, 2 B e 40 B P9 A2 AE 1d 1 5
PRI R 1R 1 B 1) S

A A 5E e R W, il B 3 & U7 WCA RE T R
PTBP3 ik , 1fii PTBP3 3 i 3% #% Id1 N & T CU & 4
XKLL 1d1a kI T 1d1b £k . AT & BLUTER
PTBP3 GEfd 1d1a & 1 HI mRNA k80, H-f 1d1b &
AT mRNA 3538 i, 2B PTBP3 0] P82 1d 1 B B £k
4% . 7E PTBP3 3 R TR A AL tp |, WCA + F4L 1)
Id1a 25 F AT mRNA ik d /b, Id1b 85 F AT mRNA k4
i, 25 A R AAE ST Y EIESE WCA B R IE PTBP3 %35,
AHFGELE TR B TR PTBP3 ] R4 1d1 4 55 42 Al 4
Id1a, 3f F# 1d1b, 378 WCA i i:F PTBP3 16 £ 14 5 43
1d1 77 A AN TR B 422 S R A, DT 000 ] B 98 200 M 1 2
.

ZE ik, PTBP3 BE & 45 1d1 55 44 4 1 32 28 7k BY
1, TR 255 77 WCA 18 it PTBP3 8458 1d 1 iy Bk 8 42 ,
fdi Id1a 635 F I Id1b 23k R, DA 4530 ) 5 98 40
JRLEAE HE R AR
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