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FGF2 Regulates Hypoxia-Induced Proliferation and Collagen
Metabolism of Scleral Fibroblasts Through the
PERK/EIF2 o /ATF4 Signaling Pathway

ZHAI Yuru, BAI Yan, LI Yunyun
(Dept. of Ophthalmology, Changzhi People’s Hospital, Changzhi Shanxi 046000, China)

[ Abstract] Objectives To investigate the effects of FGF2 on the proliferation and collagen production of
hypoxia—induced scleral fibroblasts (SF) and explore the downstream signaling pathways it regulates. Methods 5%
0, was used to stimulate the SF to induce myopia SF model for 24 hours. RT-qPCR was used to detect FGF2 mRNA
expression, and Western blot analysis was used to check FGF2 protein expression. The Cell Counting Kit-8 (CCK-
8), flow cytometry, and Western blot were used to assess cell proliferation vitality, cell apoptosis, and the
expression of collagen metabolism—-related proteins collagen I, MMP2, and pathway proteins PERK, p-PERK,
EIF2a, EIF2a, and ATF4. Results Hypoxia increased FGF2 mRNA and protein expression ( P < 0.01) ,
activated the PERK/EIF2 o /ATF4 pathway (P < 0.001), inhibited SF cell proliferation ( P < 0.001) and collagen |
expression (P < 0.001), while induced MMP2 expression (P < 0.001) and apoptosis (P < 0.001). Knocking down
FGF2 or treating with PERK inhibitor GSK2606414 reversed the effect of hypoxia on SF cells, increased cell
proliferation ( P < 0.001) and collagen [ expression ( P < 0.01), and suppressed cell apoptosis ( P < 0.01).
Mechanism study revealed that FGF2 knockdown dampened the activation of PERK/EIF2 a/ATF4 pathway.
Conclusion FGF2 affects hypoxia—induced SF proliferation and collagen metabolism by regulating the activation of
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Tab.1 Primer sequences

519173
(F: Forward, R:Reverse, 5’-3°)

F: GTCAAACTACAACTCCAAGCAG

R: GAAACACTCTTCTGTAACACACTT
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HAEEA
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A: TS SF H FGF2 mRNA AHXT A B: SEIE S SF h FCF2 AR IAHIKIE . C: FCF2 EEHRIBGFIT =5

Bro "P<0.01, Cul: IE#XIAZL, Hypoxia: B,

2.2 FGF2 B RIE SR SF 158 0 E K 5
3 B si-NC. si-FGF2#1. si-FGF2#2. si-
FGF2#3 # YL & SF 1, Western blot 455 /8, %%
e si-FGF2 W] [l FGF2 & &5 (P<0.001), I
Kl 2A, H si-FGF2#3 45 YU R B4 (P < 0.001).
Bt si-NC Fll si-FGF2#3 % Yt & SF ¥, CCK-8 &
DU 20 B B4R TS 0, UL 2B, BRAEE S 4l SF
S KT Cul 4H(P<0.001), WK 2B, Fif#& NC
2H A T S AR A A B B 22 5 (P> 0.05),
mE FGF2 L AMIE 77 T il NC 41(P< 0.001),
SR YH T4 R LR 202D, B4R A BRI S 40 i
T-(P<0.001), FiF% FGF2 41 SF BT 2K T
Fi [ NC 4 (P < 0.05)., Western blot F F 6 il
collagen | F1 MMP2 5 H /K, WK 2E-2F, &kt

HAHF collagen | FIREL(P<0.001), MMP2 &
HEIEET Cul 4 (P<0.001), FGF2 @ F&4H h
collagen 1 7KFTFHiE (P < 0.05), MMP2 2 ik F# A%
(P<0.01), Bti)5, FHH Western blot #i PERK .
p-PERK. EIF2o . EIF2a. ATF4 % % ik, I
& 2G-2J, # T Cul 4, p-PERK/PERK. p-
EIF2 o /EIF2 o 1 ATF4 & (17K A G5 S 4l
FE(P<0.001), 7F FGF2 fll4 rh FR 5K (P <
0.05), FHULULAT, 4 40 B0 ] SF 41 i 1 5
Je SR A B, 5 5 4 S 08 T A1 PERK/EIF2 o /ATF4
PR 0SB FGF2 AT 8 55 B4 6 SF PR .
23 PERKEIFR2c/ATF4BRIAEBREFSH

SF 1858 & B &R X 5

I 11 A9 B 5% & B PERK/ETF2 o /ATF4 18 J& 75



#ym, .

55 10 ]

FGF2 i it PERK/EIF2 o /ATF4 {5538 B 8 1 541 S 11
T A T 24 440 o 14 20 e D AR i

25

FGF2 @ ssssss sweese = 3] kDa

B-catenin e e s - ) Dy
1.5

in

°

Cell viability (%)

0.5

Relative fold change of FGF2 protes

2. Hypoxia/El 3. Hypoxia+si-NC/E1 4. Hypoxiatsi-FGF2/E1
10°24 Q2-1 Q22 10°24 Q2-1 Q22 10°24 Q2-1 Q22 10524 Q2-1 Q2-2
1.02% 3.13% 2.04% 8.40% 1.82% 8.10% 3.77% 8.35%
10* 10 1044 10%4
o = = =
I;‘ 3 l;‘ 3. l;‘ 3. I;‘ 3
Q 10 Q 10 Q 104 Q 10%4
@ @ @ m
[ [ ~ [
i s ? ; i 1 .
0 04 04 04
Q2 Q24 Q2 : Q-4 1@ Q-4 1 Q24
qgredoLTo% 406% | 477:89% 1L67%] | 26472:78% 1230%| _ 26181.24% 6.64%
10° 10* 10° 10° 107 107 100 10* 10° 10° 107 107 10° 10 10° 10° 10" 107 10° 10 10° 10° 107 10™
FITC-H FITC-H FITC-H FITC-H
E F —— G PERK * s s s | 5() K Da
) trl
collagen | - t— w— |39 kDa é 3 E Hypoxia P-PERK s s s s | 19 kDa
MVP2 e D 74 kDa é g gypox%a:si-;l((‘:m EIF-20 s s s s 65 kDa
S 2 ypoxia+si-FG CETE
B-catenin W w—— 1) Da 2 p-EIF-2 s N W 36 kDa
: S ATF4 wom g s o= 5() kDa
o o SO =
o &x"v‘_ Y £ B-catenin s— ——— 412 kDa
" o g N ) n
o o N 3 o Qoﬁ\\‘b é\ﬁc_ QOQV
=0 ) 0,5;\%* >
collagen I MMP2 W§® w ﬂQ0$
H 1 J

.
n

e =2 o= »
a5 b o ¢

=3

N
Q%

Relative fold change of p-PERK/PERK protein
Relative fold change of p-EIF2a/EIF2a protein

Relative fold change of ATF4 protein

SO
&
N o

wi®

2 FGR2 iR EFE S SF AR E K 5
Fig. 2 FGF2 regulates proliferation and collagen metabolism in hypoxia-induced SF
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Fig.3 PERK/EIF20/ATF4 pathway regulates proliferation and collagen metabolism in hypoxia-induced SF
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