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model of post-traumatic stress disorder (PTSD). Methods A PTSD mouse model was established using a single
prolonged stress and foot shock stimulation (SPS&S) method. The despair, anxiety, and learning and memory
functions of PTSD mice were assessed through the open field test, Y-maze test, and forced swimming test. Neuro-
nal damage was detected via HE and Nissl staining. The expression levels of METTL3, FTO, ALKBHS, and neu-
ronal nuclear protein (NEUN) were assessed by Western blot and immunofluorescence staining. Results  Com-
pared to control group, PTSD mice subjected to SPS&S exhibited signs of despair, anxiety, and impaired learning
and memory. HE and Nissl staining results showed neuronal damage in the prefrontal cortex of PTSD mice. West-
ern blot and immunofluorescence staining results showed that the expression of the m6A-related proteins METTL3
and FTO decreased, while the expression of ALKBHS increased in the prefrontal cortex. Additionally, NEUN pro-
tein levels showed a declining trend. Conclusion The pathogenesis of PTSD may be associated with neuronal dam-
age in the prefrontal cortex and alterations in m6A methylation proteins.
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feron regulatory factor 3, IRF3) 19 i 38 Ji A A= i, 412
PEEFHEAL . RS U | FLIRE A 22 BB, RO
WA 38 oL 48 FE T A C P 1 3Z 1K (receptor for acti-
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I (& Proteintech 3 F] , 13057-2-AP ,16276-1-AP
14695-1-AP) 5 o-F ¥ WL WL 3l & 11 2 5 B 04K
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o-SMA pAb) (3£ [ Sigam /A H] , A5228) ; RT-qPCR 5|
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Tab.1 Target gene primers for RT-qPCR

Gene Primer sequences (5'-3")
G3BP2 F: AAAGCTCCCGAGTATTTGCAC

R: GAGCATCCACATGACGAATTTTG
Collagen 1 F: GCTCCTCTTAGGGGCCACT

R: ATTGGGGACCCTTAGGCCAT
a-SMA F: GTCCCTCTATGCCTCTGGAC

R: AAGGAATAGCCACGCTCAGT
GAPDH F: GGTTGTCTCCTGCGACTTCA

R: TGGTCCAGGGTTTCTTACTCC
si-G3BP2 F: CCAGUUCAGAGAAUCUUAATT

R: UUAAGAUUCUCUGAACUGGTT
L1.3 MHExE LETIES (LR ETR

FATIR D) 5 8 Fe IR By (b v R 22 B 7 e AT PR
IS E]) 5 20 M FRAE YN B IR 7 A i Bk 4 A7 BR 2
A I B O L (P [ SCARGE A | 5 Bl AR (355
TARS AR A BR 2 F]) s PCR Y 8L (L L s B 244
A BRA A 5 SEIN 5O E 5 PCR AN ( F TR 25 A7
BIT R A RA ) s Z IR BR T AR (M
i AL R A R | ) 5 BRI G0 H 2l b (B (7 [ 4%
AT

1.2 FHi&

12,1 Zmigsssc  JS-1400E T 5 DMEM 8537 3
(% 1% ML . 10%FBS) H1 8537 . £ 4 Ml 35 80% ~
90% Ji , ¥ A M Ak AEACH T 2505 .

1.2.2 HSCs &4t KAl 30% % B fi b, 7F i
ik 60% ~ 70% I}, T 46 = H DMEM 35 5% 2 (5 5
ng/L TGF-B1 A& FBS) , THRUERE 7R 45 1F T 155 24
h 3 % HSCs

1.2.3 G3BP2-siRNA 2 & 440 JS-1 40
%1k 5, >k H Lipofectamine 3000 %% 4% [ ¥4 X AR
siRNA . G3BP2 siRNA, 4k 4L 1% % 24 h, JE 47 5L 50 46
M S 4 41« Control 2H (FERERTFR) ; TGF-B1 41
(TGF-B1 24 hif5 3% L) ; TGF-B1+si-NC 41 ; TGF-B
1+si-G3BP2 #H (TGF- Bl 24 h % 5 % 1k , G3BP2-
siIRNA #7 G3BP2 LB )

1.2.4 Western blot £ 3 JS-1 40 & 4y 4H Ab 34,
RIPA % i 2% vyl 42 BUAR 11, 35 (A FH BCA 15 ot
JG 4 FRE, SDS-PAGE 43 5 % 1131154 & PVDF
JEE, P 5 4 CRl I E — B, TBST Pk 5 % Tt



ZHEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3) -+ 503 -

H P01 h, TBST VLG W5 , Tmage] ST 2515 JK i
B, SEHE R 3K
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1.2.9 Transwell 28 L iE 4 23 Transwell /NZE
500 pL DMEM 3577 5 |, & TR R A #EAT | h P b
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Wt SRR L E AT M BEALBER S
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42 R AR SR, Image) 43 B 3 47, Al s B ) 2%
23,
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X B 20 (RT-qPCR: 1=8. 274, P<0.000 1; Western
blot:1=8. 486, P<0. 000 1) . il i si-G3BP2 §4 YL Fi AR
TS, SC80 4] JS-1 4 % G3BP2 mRNA K 2K 1
FEIR BB X HE 4 38 5L B A R 5 (RT-qPCR 1=
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A': Changes of the expression level of G3BP2 mRNA in each group
detected by RT-qPCR; B: Changes of the expression level of G3BP2 pro-
tein in each group detected by Western blot; a: Control group;b: TGF-B1
group; c¢: TGF- Bl+si-NC group; d: TGF- Bl1+si-G3BP2 group; ~"P<
0.000 1 vs Control group; *P<0.01, *#pP<0. 000 1 vs TGF-B1+si-NC

group.

2.2 MEERIKFEEIS-1MAMBEPHTH K2
JE7s , TGF-B1 255 %) HR 41 40 it P (1Y) G3BP1 ik /K F-
| TFF(1=8. 019, P<0. 000 1) , 31X — 1 30 BURE 19 B s
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g SRR IS VA @ UIE A ol 2 N i LN
S8R BB A, 24 G3BP2 26K M i, 40 Y
PN PG 97 38 UL 7K R [ (1=3. 860, P<0. 01) . X —
MG R WY, 7E JS-1 40 f 1% fh o 72 v, 1 RO K -
SEE T T G3BP2 W UTER RE AT U i X —
fuy e
2.3 G3BP2 %t Collagen | .a-SMA K% =0
K 3 s, RT-qPCR Fl1 Western blot RN,
TGF-B1 #4375 A4 JS-1 21 it v 2F 4k Ak b &%) Collagen |
M a-SMA % 35 B % F ¥ (RT-gPCR: =4. 53, P<
0.01; t=4.89, P<0.01; Western blot: 1=4.49, P<
0.01;1=3. 38, P<0. 05) ; I 45 - /R , TGF-B1
Ab B 3o A Hp O O 38 RIURE 4 JE BT Collagen T 1
o-SMA R [ 1 3k o 24 >R Ak B0 38R R 4 ol
G3BP2 ik i, n] %8 5] b 3k P Fh OC 8 & Y
mRNA 18 7K F- 2 1 BEH R [ (RT-qPCR: t=
5.78, P<0.001; =5.19, P<0.01; Western blot: =
16. 68,P<0. 000 1;:=13.01,P<0.000 1),
2.4 G3BP2 3t JS-1 HARE A E MM i
CCK-8 5 EdU S5 77 32 X 410 it 35 58 58 1 HE 47 974k
WK 4 Fr s, SER R R B, M3 T Control 41, TGF-
B1 &b BE KA 98 T JS-1 2 g 1) 1S 5H 68 ) (CCK-8: 1=
7.032, P<0.000 1;EdU:=13.60, P<0.000 1) ., [H]
i}, 5 TGF-B1+si-NC ZHAH L, TGF-B1+si-G3BP2 41 1Y
JS-1 24 3 B 7K - 52 IR AR 3 (CCK-8:1=5. 917,

a b c

P<0. 000 1;EdU:=6. 796, P<0.001) , %8 G3BP2 1]
DUBRAT M T AR 5 . XS L5 IR R, G3BP2
JE R 2 38 1 F0 ) BB A5 T TGF-B1 175 3 1Y 200 Jfa 144 7
RO, DTS20 JS-1 440 Jf0 FR) B4 5 8 e
2.5 G3BP2XfJS-14RaERBENNEME  WE A
A5 Transwell 17 58 S2 56 PEAL M AU E A2 68 1. 0
K5 B, 248 TGF-B1 AR 3 (1) 52 56 21 8 A< b B XS RE 41
J2 B B A A A RS T M (P<0. 001) o LA, #H
BT si-NC [ BT BRAH , si-G3BP2 ¥ Y 4
I B S IR RS AN (P<0. 05) . LiRg5 Rk
W, M G3BP2 RI A S AR JS-1 4H ML i iE RS T e -
3 g

G3BP2 1k} Z T RNA 454 48 11 S o 3 Bk
()% 100 2L 43, 4 40 R I 93 2% 14 1 ok e S R 2
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2 07 9 N7 2 K o i e 3L R EL A R Y )
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NN VxS g B Sy S e i A A €
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T, 40N G3BP2 ik i 3 1 Fh, B G3BP2 1] fig

d

G3BP1

DAPI

Merge

|_|
|_|

H

[\S)
T

Expression of stress granules

j'

B2 ®ERALELERNGIBP2 X RMBRAFE X1 000

Fig. 2 Immunofluorescence staining analyzed the regulation of stress granule formation by G3BP2 x1 000

a: Control group;b:TGF-B1 group;c: TGF-B1+si-NC group;d: TGF-B1+si-G3BP2 group; " "P<0. 000 1 s Control group; *P<0. 01 vs TGF-B1+si-

NC group.
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Fig. 3 The effects of G3BP2 on the expression of collagen I and a-SMA, and the formation of stress granules

and the expression of collagen I and a-SMA under TGF-f1 treatment

A: The effects of G3BP2 on the expression of Collagen I and a-SMA mRNA in each group detected by RT-qPCR; B: The effects of G3BP2 on Colla-

gen | and a-SMA protein expression in each group detected by Western blot; C: Immunofluorescence detection of stress granule and 0-SMA formation

in JS-1 cells under TGF-B1 stimulation %1 000; D: Immunofluorescence detection of stress granule and Collagen | formation in JS-1 cells under TGF-

B1 stimulation

group; "P<0. 01, ™ P<0. 001, **P<0. 000 1 vs TGF-B1+si-NC group.

3 2 5 N BRI T A 2 HSCs A TG AL 5
T R G3BP2 5 AT 4T 4 Ak 22 a) 1 %
2, K G3BP2 J5 AT AL ES . Western blot Fll g
PEVEICLE R, 5 BAYEXT B A L, TGF-Bl+si-
G3BP2 41 G3BP1 /235 1k 25 T [, 200 Jfd Py oz 3t
BB B TR, CCK-8. KR 2256 K Transwell £
25 W, 25 TGF-B1 AL BEAY HSCs 7EH 7H 5 1T 7%
AE N | B R TE, W si-G3BP2 T HiE , X —43L

x1 000; a: Control group; b: TGF-B1 group; c: TGF-Bl+si-NC group; d: TGF-Bl+si-G3BP2 group; "P<0.05, “P<0.01 vs Control

WA AN . 7E TGF-Bl+si-G3BP2 b HiZH | 5
TGF-Bl+si-NC ZH4H [t Collagen 1 5 a-SMA A ik
KT B i B AIR 3 i — 2B B 4IE T G3BP2 £ HSCs I
A AR AR T (B H A S HSCs 3 58 1T 78 1Y T 7
Iyl HA A FFIR A MG . G3BP2 1E A 23k
RNA Z5& 8 1, MU F Z 5 RNA 47 F B9 A BAE
FH , T) i 30 428 7 355 R 11 2 745 21 3% el R 7 400 Pt 3
AL NG ECY N SSRE SUN L A A (B R
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Fig. 4 The effects of G3BP2 on the proliferation of JS-1

A: G3BP2-dependent modulation of the proliferative activity of JS-1 cells evaluated via CCK-8 colorimetric assay (n=6) ; B: Representative EdU

.

images of JS-1 (n=3) and statistical analysis of them; a: Control group; b: TGF-B1 group;c: TGF-B1+si-NC group; d: TGF-B1+si-G3BP2 group; =~ P<
0. 000 1 vs Control group; ™ P<0.001, *#P<0. 000 1 vs TGF-B1+si-NC group.
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Fig. 5 Modulatory influence of G3BP2 on the motility potential of JS-1 X200

A, C: Transwell migration assay evaluating G3BP2-mediated regulation of JS-1 cells motility; B, D: Scratch healing assay assessing the effects of
G3BP2 on the migration ability of JS-1 cells; a: Control group; b: TGF-B1 group; c¢: TGF-B1+si-NC group; d: TGF-B1+si-G3BP2 group; ~"P<0. 001,
"P<0. 000 1 vs Control group; *P<0. 05, ##P<0. 000 1 vs TGF-B1+si-NC group.

L UECRURE AT LLSE S B 5 mRINA 3 S 46 20
3 AT mRNA B, 7240 32 2) b SRS | 8
i B4R AT mRNA BHPE, W00 HE R T & R R
R, Gk N i X 3 (endoplasmic reticulum stress,
ERS) , BH B W 38OWURLIE B0 , ERS ZKF 25 T i
ERS 7 2L UG I8 5% 5% [ 4 (activating transcrip-
tion factor 4, ATF4) , JET b5 CCAAT/HE 58 7455
HHAREEA (CCAAT/enhancer-binding protein ho-
mologous protein, CHOP) , fR 8 T-15 518 5m , S EUH
FLOIR A B 4r 22 T Ak, £ AR Al Ak ik RS . A A

FEHRAE S, W IOSURL T LR A N S TR BB A i 4 a7
JO7 PR 5 R A L O, DR 220 e ) S E
TR LGSR A L, S NOD FE A2 AR 1 45
¥ 3k A ¢ & H 3 (NOD-like receptor protein 3,
NLRP3) Z Mk /IMATE AL, Dol b S I 516 3 o 4FE N
TERT BUIRARH P, SGs R T BOE PESA TR BE ) T
K, ZRD AR T RERRAT , TS NLRP3 48 4E /IMAS A2 4 1
i/ 2 -1B (interleukin-1 beta, IL-1P) B, X ST
IR A0 355 Al 1) JUL ST 2 A0 M B A o B e T
G3BP2 Y b 1 8¢ n] 38 5 5 45 5 27 4 AL AH O mRNA
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Abstract Objective To investigate the role of Ras-GTPase-activating protein SH3 domain-binding protein 2
(G3BP2) in regulating the activation, proliferation, and migration of hepatic stellate cells (HSCs). Methods The
mouse HSCs (JS-1 cell line) were treated with 5 pg/L transforming growth factor-beta 1 (TGF-B1) for 24 hours to
establish an HSC activation and proliferation model. A G3BP2 knockdown system was constructed using siRNA in-
terference technology. The experiment was divided into four groups: Control, TGF-B1 treatment, TGF-f1+si-NC,
and TGF-B1+ G3BP2-siRNA. The expression levels of key fibrosis indicators, including type I collagen (Collagen
1), a-smooth muscle actin (a-SMA), and G3BP2, were detected by Western blot and RT-qPCR. Cell proliferation
activity was assessed using the CCK-8 proliferation assay kit and EAU fluorescence labeling technology. Cell migra-
tion ability was analyzed by scratch wound healing assay and Transwell migration assay. The formation level of
stress granules was quantified by immunofluorescence microscopy to investigate the effects of G3BP2 on stress gran-
ule formation in activated HSCs. Results  Stimulation with TGF-B1 upregulated the expression of G3BP2 in JS-1
cells (RT-qPCR: P<0.000 1; Western blot: P<0.000 1), while a downward trend in its expression was observed
in the G3BP2-silenced group (RT-qPCR: P<0.01; Western blot: P<0.000 1). Compared with the control group,
the TGF-B1 group exhibited increased protein expression levels of a-SMA and Collagen I (RT-qPCR: both P<
0.01; Western blot: P<0. 01 and P<0. 05, respectively), concomitant with an increased number of stress granules
and enhanced cell proliferation and migration capacity (all P<0.001). The experimental results demonstrated that
G3BP2 knockout effectively reversed the aforementioned phenotypes, with the G3BP2-silenced group showing re-
duced expression of fibrotic markers (all P<0.01), decreased stress granule formation (P<0.01), and reduced
cell proliferation and migration capacity (all P<0.05) , compared to the negative control group. Conclusion
G3BP2 enhances the activation, proliferation, and migration of HSCs by promoting the formation of stress gran-
ules, thereby accelerating the pathological progression of liver fibrosis. This suggests that stress granules may serve
as important regulators in controlling the activation, proliferation, and migration of HSCs.
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