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Mechanism of miR-125a regulates the injury and repair of
hypoxia-reoxygenation hepatocytes by targeting GDF1 |

ZHANG Zhibiao', YU Wei*, MA Da* LIU Lijun’
(1. Department of Emergency; 2. Second Department of General Surgery, Hanchuan People’s Hospital, Wuhan 431600, China)

Abstract Objective: To explore the mechanism of miR-125a regulates the injury and repair of hypoxia-reoxygenation
hepatocytes by targeting growth differentiation factor 11 (GDF11). Methods: The hypoxia-reoxygenation model
of hepatocyte L02 was established; the expression of miR-125a and GDF11 in hypoxia-reoxygenation hepatocytes
was detected by RT-qPCR and Western blot; the targeting relationship between miR-125a and GDF11 was
measured by double fluorescein reporter gene assay; the effects of upregulation of miR-125a and knockdown of
GDF11 on hypoxia-reoxygenation hepatocytes were estimated by MTT and flow cytometry; Western blot was
performed to the expression of apoptosis factors Bax, Bcl-2 and caspase-3 in anoxia reoxygenation hepatocytes.
Results: In hypoxic-reoxygenated hepatocytes, the expression of miR-125a was downregulated, while the
expression of GDF11 was upregulated significantly; upregulation of miR-125a or knockdown of GDF11 enhanced
the viability and inhibited apoptosis of hypoxic-reoxygenated hepatocytes; GDF11 was the target gene of miR-
125a, and miR-125a negatively regulated the expression of GDF11 in hypoxic-reoxygenated hepatocytes. GDF11
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reversed the effect of miR-125a on expression of apoptosis related molecules in anoxia reoxygenation hepatocytes.

Conclusion: MiR-125a participates in the injury and repair of anoxia reoxygenation hepatocytes by targeting

GDF11.
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Figure 1 Protein expression of GDF11 in H and H-R treated
LO02 cells

Table 1 Expression of miR-125a and GDF11 in L02 cells treated with Hand H-R

24 ] miR-125a GDF11mRNA GDF11#E
NC#H 1.00 £ 0.10 1.00 +0.11 0.98 +0.10
H4H 0.21 + 0.06* 3.40 + 0.23* 3.05 + 0.28*
H-RZ 0.67 + 0.08* 2.54 +0.17% 1.84 + 0.14*
F 70.85 257.90 194.50

P <0.001 <0.001 <0.001

5 A TR T MIL02 L (NC) M LL, *P<0.05;5 5 R4 AL B T MIL02 L ()AL, "P<0.05.
Compared with normal oxygen cultured hepatocytes L02 group (NC), *P<0.05; compared with hypoxia treated hepatocytes L02 group

(H), "P<0.05.
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Table 3 Upregulated of miR-125a reduced cell injury in anoxia reoxygenation (H12H-R2h) treatment cells

2 /%

ZH 51 JHT -2/ %

0h 24h 48h 72h 96 h
NormoxiaZH 5.17 £0.81 0.19 + 0.02 0.36 = 0.03 0.80 = 0.03 1.21 +0.06 2.13+0.17
NC4H 20.27 + 1.14* 0.18 +0.01 0.22 + 0.03* 0.28 = 0.04* 0.58 = 0.08* 0.95 + 0.14*
miR-conZfl 19.93 + 1.33* 0.18 = 0.02 0.23 + 0.03* 0.32 + 0.02* 0.63 £ 0.06* 1.03 +0.11*
miR-125a4f] 9.87 + 1.45%" 0.17 + 0.02 0.31 + 0.03*"™ 0.56 + 0.04*" 0.85 + 0.09*™ 1.54 +0.21%%
F 119.40 0.37 14.31 149.60 44.04 32.43
P <0.001 0.78 0.001 <0.001 <0.001 <0.001

*JNormoxiaZfL L, *P<0.05; SNCHIHLEL, "P<0.05; SmiR-conZ AL, “P<0.05.
Compared with Normoxia group, *P<0.05; compared with NC group, “P<0.05; compared with miR-con group, “P<0.05.
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Normoxia NC miR-con miR-125a

10° 10° 10 10° 10° 100 10* 10°
FITC FITC FITC FITC

B2 EiEmiR-125a31 5k & 5 F(H12H-R2h) A28 28 40 A T B9 S0
Figure 2 Effect of upregulation of miR-125a on cell apoptosis in anoxia reoxygenation (H12H-R2h) treatment cells

GDF11 3UTR-WT 5' CUCCUAACCCCAAAG - - - CUCAGGGU 3' %S miR-1252ER B8 FLO24A M F GDF 112 B R XHIF I

RN RRRNIN Table S Effect of miR-125a on expression of GDF11 in L02

miR-125a 3' AGUGUCCAAUUUCCCAGAGUCCCU 5' cells after hypoxia reoxygenation

GDF11-3'UTR-MUT §' CUCCUAACCCCUUUC -- - ACGUCCCU 3'
e 2 GDF114E [
iR- 4
miR-con miR-125a anti-con anti-miR-125a miR COII,E 0.99 +0.12
miR-125aZf] 0.26 + 0.1
GDFIl S e - anti-conZH 0.96 +0.12
anti-125a4 2.91+0.19°
B-actin - - - - F 205.70
P <0.001

SmiR-conZFH I, *P<0.05; Hanti-conZH [L#L, “P<0.05

B3 miR-125a 5 GDF11#93" - UTRE & i R Compared with miR-con group, *P<0.05; compared with

Figure 3 3'-UTR of GDF11 has binding site with miR-125a anti-con group, *P<0.05

2.5 miR-125a5GDF11xABEATHXER
caspase-3, Bcl-2FABax i 22 M
Western EJiB A I 25 R 87 . S Cerl4l A7 1,

R4 WA REE RN LR

Table 4 Results of double luciferase activity test

AL WT MUT miR-125a2 485 L0240 L GDF 114345 F i,
miR-con?H 1.00 + 0.13 1.00 + 0.10 JAT-FE H caspase-3 Fll Bax 3 [ iy 32 1A 1 E R, 1
miR-125a41 0.40 £ 0.12* 0.95 = 0.09 PUH AN B2 B35 L98(P<0.05); SmiR-125a

HA I, miR-125a+GDF114H Bl & A Lo2 40 i
t 5.78 0.64 GDF11WI W3 fn, I 1-2H caspase-3 FBaxH A
P 0.042 0.55 () 23k 3G N, BT TR R B el-2 M) i 2 PR AR

(P<0.05; %8, K5), FMGDF117] #5155 miR-
125aX} B4R /&2 A R AT AN L o2 P T- A C 3 1 36
KB R

HmiR-conf L3¢, *P<0.05,
Compared with miR-con group, *P<0.05.
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Table 6 Effect of si-GDF11 on the activity of L2 cells after hypoxia reoxygenation

. 20 1

0h 24h 48h 72h 96 h
NormoxiaZH 0.19 £ 0.02 0.38 0.03 0.79 + 0.07 1.15 £ 0.09 220 £0.17
NC4] 0.18 +0.01 0.24 +0.03* 0.33 +0.02* 0.65 % 0. 04* 0.87 + 0.06*
si-conZH 0.18 +0.01 0.24 + 0.03* 0.30 + 0.03* 0.60 + 0.05* 0.92 + 0.04*
si- GDF114f 0.17 = 0.02 0.36 + 0.03*"* 0.55 +0.03*"* 0.90 + 0.07*"¢ 1.85 +1.13%
F 1.10 17.86 238.90 59.69 4.88
P 0.40 0.001 <0.001 <0.001 0.03

HNormoxiafHFH L, *P<0.05; SNCZHAHLL, P<0.05; SHsi-conZHAHLL, “P<0.05,
Compared with Normoxia group, *P<0.05; compared with NC group, “P<0.05; compared with si-con group, “P<0.05.

Normoxia NC si-con si-GDF11

GDFIl <« T m—

B-actin - - - -

Normoxia NC miR-con miR-125a

100 10° 10*
FITC FITC

&4 B GDF11XH iR & £ & (H12H-R2h) 4 FB 48 40 B A T B 82 1
Figure 4 Effect of GDF11 knockdown on cell apoptosis in hypoxia reoxygenation (H12H-R2h) treatment cells

K7 MIEGDFINRE S FL0248 M1 Fh GDF11E A A MR T I 2200
Table 7 Effects of GDF11 knockdown on GDF11 protein expression and apoptosis in anoxia reoxygenation L02 cells

iRl GDF11mRNA GDF117H LA TR /%
NormoxiaZH 0.67 = 0.09 0.56 + 0.08 5.60 = 0.87
NCZ 1.00 + 0.11* 1.01 + 0.10* 24.05 + 1.28*
si-conZ 1.05 +0.1* 0.98 + 0.05* 23.84 + 1.34*
si-GDF114 0.42 +0.12¥"% 0.36 + 0.07*"* 8.90 + 0.63*"
F 24.74 4271 301.20

P <0.001 <0.001 <0.001

S Normoxial L4, *P<0.05; S5NCZH AL, "P<0.05; si-confH HL#E, “P<0.05,
Compared with Normoxia group a, *P<0.05; compared with NC group, “P<0.05; compared with si-con group, “P<0.05.
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&8 miR-125aF1GDF1131HE & & & L0240 [ Bax, Bcl-Z*ﬂcaspase-?’;Eij_{ gl
Table 8 Effects of miR-125a and GDF11 on the expression of Bax, Bcl-2 and caspase-3 in L02 cells after hypoxia reoxygenation

28 5] GDF113EH Caspase-3 Bcl-2 Bax
NormoxiaZf 1.03 +0.10 1.06 + 0.08 1.00 + 0.87 1.00 + 0.09
Ctrl2H 1.95 +0.15* 1.71 £ 0.13* 0.65 + 0.06* 1.65 + 0.15*
miR-125a2H 1.21 +0.10¥ 1.10 + 0.08* 0.94 +0.14* 1.24 + 0.09*

miR-125a+GDF1141 1.45 +0.12*°¢
F 35.50

P <0.001

1.36 + 0.17%%

1.20 + 0.13* 1.40 £ 0.13*

13.53 19.73

<0.001 0.002 0.001

HjNormoxiaZHLAfiLL, *P<0.05; 5CuldlffitL, "P<0.05; SmiR-125a41f I, “P<0.05.
Compared with Normoxia group, *P<0.05; compared with Ctrl group, P<0.05; compared with miR-125a group, “P<0.05.

Normoxia Curl miR-125a miR-125a+GDF11
GDF11 o= R -— -
Cupses wmn @D e oue
Bax o - == -
Bcl-2 | — e = R

Els GDF11i# %% miR-125a%fiRE/ 8 KT HML02ATHX
E=ESe:obAl)

Figure S Effect of GDF11 reversing miR-125a on the
expression of L0O2 related apoptosis proteins in hypoxia-

reoxygenation hepatocytes
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