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Effect of hypoxia on miR-210 expression and mitochondrial function in PC12 cells
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[ Abstract | Objective To determine the expression of miR-210 in PC12 cells exposed to hypoxia and
the regulatory mechanisms of hypoxia on mitochondria function. Methods PC12 cells were cultured in hypoxic
condition (94% N,, 5% CO,, and 1% 0,) at 37 °C. CCK-8 assay was carried out to analyze cell vitality.
The expression of miR-210 was tested by qRT-PCR. Western blotting was used to detect the expression of mito-
chondrial proteins, iron-sulfur cluster assembly proteins (ISCU1/2) and cytochrome oxidase ( COX10). Rho-
damine 123-indicated mitochondrial membrane potential (MMP) was detected with flow cytometry. The concen-
trations of ATP, ADP and AMP in PCI12 cells were measured by high performance liquid chromatography
(HPLC). Results After hypoxia exposure for 24 h and 48 h, the viability of PC12 cells was decreased to
(63.2+0.1)% and (48.7 £0.4)% of normally cultured cells (P <0.05), respectively. The expression of
miR-210 was up-regulated at 12, 24 and 48 h after hypoxia exposure. A sharp and transient increase of MMP at
12 h was followed by significant attenuation at 24 and 48 h. Cellular contents of ADP and AMP were increased
while ATP level was declined. Western blot results showed the expression of ISCU1/2 and COX10, target genes
of miR-210, was dramatically reduced after hypoxia challenge in an obvious time-effect relationship.
Conclusion Hypoxia induces mitochondrial dysfunction in PCI2 cells. The impact of hypoxia-upregulated
miR-210 expression on its target genes, ISCU1/2 and COX10, may be one of the possible key pathways.
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TSI R A 4T3, miR-210; AATCTGTGCGTGTGACAG ;
U6-FCGCAAGGATGACACGCAAAT; miR univer; TTACCTAGCG-
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SYBR Green Mix ) § TOYOBO /&) ;100 x 7 -4% % % . Rhoda-
mine 123 40 Jifg J& 34 5 08 T 4G 03570 &5 L Trizol . RIPA 2 figf Y |
BCA % [ iR 71 £ .SDS-PAGE B fie il iR £ \ECL &t
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TBST PR B0R , = IR E P (FRBE ) 1: 2 000)2 h, TBST il
TBS PR . ECL fh2 & HI-ff A Vilber-Lourmat #E I i 15
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FIFH CCK-8 J5 ¥ Ml PC12 4013 77, % B PC12 41 i 77-4%
HAE 12 h i BE R AT 5 A (P >0.05) , i 7E 24 48 h
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FIFA SR 5 62 8 PCR R miR-210 ik K& B, B4
FREEI A LI 2H miR-210 ¥3R3K 1, B4 12 h 240,24 h 41,
48 h 211 miR-210 kKPR FRLH 1 10 & i , 40 24 h 4
12 h 217 miR210 Rk KPR N B EZR HELA 48 h 4
12 h 4 miR-210 Fk /K2 1 3 T8, miR-210 By AHXT 3K
IR B4R, 12 h £41(5.95 £0.96) , 48, 24 h £41(9.21 £1.58) ,
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PRI WA A AR 23 DA S A 192 1 2 Al 1l W T A, 3
T A fef 4 1 5 S Bl SR 0 T LGS W PR, AN
TR, PC12 4HMEFEGRA 12 h, 4 ATP 5 & B0 If
b, ATRESE T A0 Ak T AR B, 4 i o 4
g i Rl e R A R R ) N O R S A O
FadS . (HARTEGA 24 48 h J5 , LRI ATP & &tk
FREAR, M ADP L AMP & & Ty, X R W 2k
KL 55 D RE | 48U T BB R A A IR A ol SV T
AT TE R ZRLR B ATP 5 i 2 AR 2 2
il , FET ATP & MBCRFRAR, E— 20 s T ZokL ik
ATP &= TR

miR-210 J&— i URE 57 M miRNA™ 75 4 5%
PFTRIR B PRI A A S H s Rk T Al R4k 1d
ity XUl T miR210 WVE 2 FEA R . Ao
ESE R AECILAS P B2 40 v n] A3 miR-210 33k 25 T
B ARBFERY], miR-210 18 BB D R T
FERER . B, miR210 7EAL45 .0 Mk LA X 1 45
PR A B A . A TSR B, miR-210
FECWUIB K, 0 F7 28 1O 4 5 P et , " i e afn L
i e i 4547 465 Sh AR e s ek T

AWFFE R miR-210 H5E0RAC R % YT, miR-210
A Fi 3 o B0 B R R 7 2 ke SR AR 1 (ISCUL/2) L 4
6, 2 A AL i ( cytochrome oxidase, COX) 25 T X £k
KLRTRE IS . BRR 20 5 SR H AL Tk
JBE b AT DA AR LMK AR R PRIk 1153, 2
SR AR RN, I 5V 2 A BT G, ANz
TRA 1 DNA B 5 I BR 5 1 A W06 D R Bk s 1R
N A 2 AR COX10 1 Sy £k ik it 7 I
W ik 28 g (1) — A SR o T Y48 1 T LA R M SR AR
Uifie, FEATP & s b, R AR B A7 ( AWmt) %
I, AR Al R W B 7 AR K B 0 M 4R (reactive oxygen
species, ROS) , T Ak U 115 538 % , 40 g s BRAE T (94
ToER IR AE) M A 5T 2 A Lok R Bk S R
ISCU, LA K- 5 1 200 Jfd €6, 3R 460 fk i COX10 7 Bk 4
24 48 h J5 235 03 BRI, S n A SRR B B T HL R R
TR A AR AL TR A S R ERR I RERY
BEf . FRATIXS PC12 4t g A A% I g (57 F A7 A U, 45
FWIRBAE 24 148 h 5, SR AR F A i AR, 4R
AR T, PC12 4 i i I 4% 52 BH 7™ A4 1Y ROS &
BERRTIREZ 0, AT RES R 1 ZokifAk A wk .

LR [ Wi ] LUAE Ry —Fh B A AL B 15 i 43 1)
SRR A=A 1 ROS, B A5 40 g N £ ki ARk 3 g F
SE P HERER B AN A S AN R ]
AEEAE TSN B 4 % 7% 5 miR-210 A9 TH 7, 0] 1

Wb BB AR (1 ISCU ik ™. ISCU myam il 2 4%
Wk T ROS 77 A DT I 4 T AN I R A i
B 70 A0 AR TR VE R

Z5 bR, PC12 I AE B R 1E & T miR-210 &
FTFE VR B AR SO N AH SRR 1 ek, 5 | AR kA Y
ATP & 1T B, S EOL LR A RS R A7 1 RIS, 217 7™
FRLIE T LR D BE . 1 2 A BAE T B e R
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