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Effects of circular RNA-ZNF292 on cell oxidation and apoptosis in hypoxic-ischemic brain injury
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200003, China

[ Abstract | Objective To establish a cell model of primary neuronal hypoxic-ischemic brain injury and explore
the effects of circular RNA-ZNF292 (¢cZNF292) on neuronal oxidative stress and apoptosis after hypoxic-ischemic
brain injury. Methods The primary neurons were cultured in fetal rats on the 18" day of pregnancy. The cells were
treated with 4, 10 mmol/L Na,S,0, and glucose-free medium for 1, 2, 3 and 4 h, and reoxygenated for 0, 5, 15 and
30 h to establish the oxygen and glucose deprivation/reoxygenation cell model. The morphological changes of primary neurons
were observed by immunofluorescence staining of cytoskeletal proteins and f3-tubulin, the effects of different concentrations
of Na,S,0, on the survival rate of primary neurons were observed by fluorescein isothiocyanate (FITC)-phalloidin staining.
The expression levels of reactive oxygen species (ROS), malondialdehyde (MDA), superoxide dismutase (SOD) and lactate
dehydrogenase (LDH) in the culture supernatant were detected by enzyme-linked immunosorbent assay (ELISA). The
expression levels of caspase 3 and cyclin G1 (CCNG1) were detected by Western blotting. Results The hypoxic-ischemic
brain injury cell model and cZNF292-knockdown model were successfully established and the highest inhibition rate was
observed in 10 mmol/L Na,S,0, and reoxygenation 4 h after deoxygenation. The expression level of cZNF292 was the highest
in cells after reoxygenation culture for 15 h. Therefore, hypoxia culture for 4 h, reoxygenation culture for 15 h and 10 mmol/L
Na,S,0, were selected as the best experimental conditions. Oxygen and glucose deprivation increased the levels of ROS
and MDA, and decreased the levels of SOD and LDH in cell culture medium (all £<<0.05); after knockdown of ¢ZNF292,
the levels of ROS and MDA were decreased, and the levels of SOD and LDH were increased (all 7<<0.05). Knockdown of
cZNF292 decreased the expression of caspase 3 and CCNG1 (both P<<0.05). Conclusion Cerebral ischemia can increase
expression of ¢ZNF292 in primary neurons, while knockdown of ¢ZNF292 can alleviate the oxidative damage, inhibit cell
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apoptosis and proliferation of primary neurons in the environment of ischemia and hypoxia.

[ Key words ] circular RNA; zinc finger protein 292; oxygen and glucose deprivation/reoxygenation; cell model;

cerebral ischemia; oxidative damage; apoptosis
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1.9 %itsam@ 3 SPSS 20.0 BT 502
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JUESRERE, WAIER (B 1C) 5 MTEaE I
THZITERSE, ALY (K 1D) .

100 um 100 um

B1 ERHETHESKRARTREBER

Fig1 Morphology of primary neurons and staining of cytoskeleton

A, B: Cellular morphology of primary neurons in normal culture (A) and oxygen deprivation culture (B); C, D: Cytoskeleton staining

of primary neurons in normal culture (C) and oxygen deprivation culture (D).

22 RREIEERERARAYZ LGB E RN B3
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WREE 1 h I IT 2RI, FTE MR 451 ;
B 2 h B PR TS R, A Mg R I, A2y
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L 2P BN B4 h A EE 2
BRI, S BRI R (8 2) .
T S50 R B 4 b IS IR 2000
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Fig2 Morphology changes of primary neurons at different oxygen deprivation time-points observed by p3-tubulin

immunofluorescence staining
A:1h;B:2h;C:3h;D:4h.
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10 mmol/L fi¥) Na,S,0, HE 7 S MR F A=A

100 pm (A) 100 um ® 100 ym
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Fig 3 Stereostructure of primary neurons observed by
fluorescein isothiocyanate-phalloidin staining

A: Control; B: 4 mmol/L Na,S,0,; C: 10 mmol/L Na,S,0,.
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Fig 4 Effect of reoxygenation at different time-points on
¢ZNF292 expression in primary neurons
detected by PCR
"P<0.01 vs 0 h group. n=3, x+s. PCR: Polymerase chain

reaction; cZNF292: Circular RNA-ZNF292.
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CZNF292 Feik K R [#( 0.23£0.03 vs 1.09£0.21,

P<0.01) . ELISA flZ54 (& 5) R, EACH
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B 5 ELISA i5t2illE0R cZNF292 X R XML TT MDA ROS. SOD #1 LDH RiZHIZME
Fig5 Effect of knockdown of ¢ZNF292 on expression of MDA, ROS, SOD and LDH in primary neurons
detected by ELISA

'P<0.05, "

P<<0.01. n=3, x£s. ELISA: Enzyme-linked immunosorbent assay; ¢cZNF292: Circular RNA-ZNF292; MDA:

Malondialdehyde; ROS: Reactive oxygen species; SOD: Superoxide dismutase; LDH: Lactate dehydrogenase; OGD: Oxygen and

glucose deprivation; sh: Short hairpin RNA; NC: Normal control.



° 1346 -

WTRBE R 2021 4512 A, 4542 %

2.7 B FEF L Fe 3R, cZNF292 J5 7R AP 2 6 T
AEA A0 56E N MERT L, AR & T E A
WSR2 S B AR [62) J1- SRAE i,  TTAE s cZNF292

Gtz onEER M, EAKE (K6), #mR
CZNF292 ik fES 5 B A B A T 1 #h &0t
WK E .

Fig 6 Morphological changes of primary neurons after OGD and knockdown of ¢cZNF292 observed under light microscope
A: Normal; B: OGD—+sh-NC; C: OGD+sh-cZNF292. OGD: Oxygen glucose deprivation; ¢cZNF292: Circular RNA-ZNF292; sh:

Short hairpin RNA; NC: Normal control.

2.8 A ¥ F) 4 Ao 3B CZINF292 AF B X AP 2 T
caspase 3 % CCNG1 #ik 69%5vm  F H  EL Il 4G
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PEIR R cZNF292 R B4R / B2 A AR T 4 TT
FITRT . SARRIRE -+ A i cZNF292 4R/ U2t
T CCNG1 AYFEIAZKF (0.39+0.07) BIEH R4

(1.08+£0.24) FFE (P<<0.05) , Ti4AMRIZ: 4 sk
cZNF292 21 CCNG1 ik /K (0.2640.05 ) 4 484
SBIZF + AR R cZNF292 41 R (P<<0.05) , $7ne
Ui cZNF292 W] {fi #h 2 u A AE SR / 2 A A R Al
JLJEIA G/S IRz, DL 7.

o
19
¢ o
o 0><°3° oxg“
AN o© o© Mr(X10°)
Caspase 3—] o A e — 32
CONGI—| #— L34

7 FARENEERN OGD MEUR ¢ZNF292 R K
22 I caspase 3 1 CCNG1 FKik B 20
Fig 7 Effect of OGD and knockdown of ¢ZNF292 on
expression of caspase 3 and CCNG1 in primary neurons
detected by Western blotting
OGD: Oxygen and glucose deprivation; cZNF292: Circular
RNA-ZNF292; CCNGI: Cyclin G1; sh: Short hairpin RNA;

NC: Normal control.
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M R 15 S A% 26 LA 4 1 ( suppressor of cytokine
signaling 1, SOCS-1) Fik . ] JAK #F 2( Janus
kinase 2, JAK2) /{5 5 % T o % sk W00E I 3

('signal transducer and activator of transcription 3,



S 1215 B, S5 FRRRNA-ZNF292 XSRS i P it 00 40 i S0P K 0 T e S e 1347 -
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