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Fig.2 Time course of HIF-lo. mRNA expression in hypoxic
SMMC-7721 cells X +s, n=3, *P< 0.05, "P<0.01 vs. SMMC-
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each time point



162 WEMASEN LZE %M

9530 %

24 FEATEDL miR210 R XNEZEFBRI =S
SMMC-7721 #H AR SMETEE 4RI 220

T KSR 24, 48 A1 72 h, SMMC/LV-anti-210

i MO TETEYE S SMMC-7721 4 L AH Eb B 5 FRAG

(P<0.05 5 P<0.01), FEW T miR-210 FIEW LA
= % SMMC-7721 4l g fRSMETEEE (K 4,

140+ 1 SMMC-7721
1 SMMC/Lv-scr
1204 I SMMC/Lv-anti-210
100 — " - T
X
= ¥ i ¥
£ 60
>
401
204
0.
24 48 7
Hypoxic time / h

Fig.4 Cell viability of hypoxic SMMC-7721 cells x +s, n=5,
#P<0.05, " P<0.01 vs. SMMC-7721 at each time point
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Fig.5 Flow cytometric analysis of cell cycle distribution X +s,
n=6, *P < 0.05 vs. SMMC-7721 group

26 MHEHE miR210 RXBEXHFBRWZE
SMMC-7721 £ iR T B9 50

ZAJESR 48 1 72 h, SMMC/LV-anti-210 41 ffu

BT EH %S SMMC-7721 41 i 40 Lk BE 2 184
(P<0.01), &I N miR-210 Fikn] LI 4
SMMC-7721 ZifE AT (& 6),

24t ]
[
ool

SMMC-7721
SMMC/Lv-scr
SMMC/Lv-anti-210

Apoptotic rate / %

48 72
Hypoxic time / h

Fig.6 Flow cytometric analysis of cell apoptosis x +s, n=6,
P <0.01 vs. SMMC-7721 group
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Fig.7 Survival curves of SMMC-7721 cells exposed to X-rays
irradiation determined by clonogenic assay x +s, n=3



534 P #i4F: miR-210 J TR IR Z SN 20 1 TS SRR F) 5% ) 163

3 1ig

Z S SRR A R R b ) I 5, R
Z AN N A AE AT R TR TR BTG I, A
AR BRI . HIF @iy S0, i k4.
CLYNMOAE e AN IIGTE . A RN T K R R
3SR 0 BT AR B SO . miRNA 7E = 48 3 A
Wi R R FEEEE N, 41 miR-199a, miR-17-92
%1 miR-20b 7]+ HIF-1o A, 1 miR-23.
miR-24. mIR-26. miR107. miR-210 Fl miR-373
(131552 HIF #7170, Kulshreshtha Z5°17E 2007 4F
HOEIRIE T Z AR 5 miIRNA I, BiJEiX
— U IS R, JULE X miR-210 (ST,
JUFse T Z 8 AW BT . miR-210 52
HIF-1o 4%, HIF-1a /£330 miRNA-210 5 3 +-4k
B SRR AR 40 bp 1 Z 4% N oG
- (Hypoxia responsive element, HRE) %54, HL#E
FWRA] miR-210 0 B30T, &R SE 1K HRE £7
SUABLT miR-210 {75 = S K A S, 78
ZREKMT, miR-210 FHI RS> F——2 AR %
TR BC A& Ephrin A3 (EFNA3) ik, fedk AR
ik 9 2 4l B A 2 A B A I AR S R, S RE L it
VEGF % S0P i g it ™. miR-210 it il
Fas I T30 % 5 (98 T 1 15 81 caspase-8 AHKCHE
F12, 000 E) 205 T4 MR T, AR A e 5 TN
FE I G4 R T AR £ T A B I ) AR A g 1 P
miR-210 W38 R 1 MNT e 4 it Ja s frp e Fe O,
MNT /& Myc/Max/Mad 4% i 171 2 — . MNT 5 Max
R %k, FiidYS E box DNA J7 54
(CANNTG)Z5 &4 Myc $EIER R IE . miR-210 il
TEH0A =R ERIG IR Th AR IR TR B AR O A g TRk
AR R0 AR S B R B R A R ISCUL
ISCU2, 2 i35 Z A4 T b Attt

AW miR-210 [z SCH AT R 1S9 75 5
R, FENRRE Y miR-210 [ AL R A N
SMMC-7721 4ifutk, L= ARG, KIFeH
Z¢ miR-210 X TR AEWE T 1 miR-210 7£=
L SMMC-7721 i)k, #i = 44 SMMC-7721
S MO AR SNBSS T, 15T Gy IR, (i n i T,
P Z 5 SMMC-7721 40 Mo i S SOk, 420K

ST A0 O 8 R R A

miR-210 "] fEREZ 4
Rt DR AT

=
HAEPLHA 15T
2% 3k

1  YuDC,LiQG, Ding X W, ef al. Circulating MicroRNAs:
potential biomarkers for cancer. Int J Mol Sci, 2011, 12(3):
2055-2063

2 Kulshreshtha R, Davuluri R V, Calin G A, et al. A mi-
croRNA component of the hypoxic response. Cell Death
Differ, 2008, 15(4): 667-671

3 Chan S Y, Zhang Y Y, Hemann C, et al. MicroRNA-210
controls mitochondrial metabolism during hypoxia by re-
pressing the iron-sulfur cluster assembly proteins
ISCU1/2. Cell Metab, 2009, 10(4): 273-284

4 Dewhirst M W. Relationships between cycling hypoxia,
HIF-1, angiogenesis and oxidative stress. Radiat Res,
2009, 172(6): 653-665

5 Crosby M E, Kulshreshtha R, Ivan M, et a/. Emerging
roles of microRNAs in the molecular responses to hy-
poxia. Cancer Res, 2009, 69(3): 1221-1229

6 Kulshreshtha R, Ferracin M, Wojcik S E, ef al. A mi-
croRNA signature of hypoxia. Mol Cell Biol, 2007, 27(5):
1859-1867

7 Pulkkinena K, Malmb T, Turunena M, et al. Hypoxia
induces microRNA miR-210 in vitro and in vivo Eph-
rin-A3 and neuronal pentraxin 1 are potentially regulated
by miR-210. FEBS Letters, 2008, 582(16): 2397-2401

8 Fasanaro P, D'Alessandra Y, Di Stefano V, et al. Mi-
croRNA-210 modulates endothelial cell response to hy-
poxia and inhibits the receptor tyrosine kinase ligand eph-
rin-A3. J Biol Chem, 2008, 283(23): 15878-15883

9 Kim H W, Haider H K, Jiang S, et al. Ischemic precondi-
tioning augments survival of stem cells via miR-210 ex-
pression by targeting caspase-8-associated protein 2. J
Biol Chem, 2009, 284(48): 33161-33168

10 Zhang Z, Sun H, Dai H, et al. MicroRNA miR-210
modulates cellular response to hypoxia through the MYC
antagonist MNT. Cell Cycle, 2009, 8(17): 2756-2768



164 LA R/ I [ N %30 &

Effects of mir-210 anti-sense lentivirus on radiosensitivity of hypoxic human hepatoma cells

YANG Wei' SUN Ting® ZHU Wei' CAO Jianping' LIU Fenju'
epartment of Radiobiology, School of Radiological Medicine and Public Health, Soochow University, Suzhou , China
(D f Radiobiology, School of Radiological Medici d Public Health, Soochow University, Suzhou 215123, China)
2(Brain and Nerve Laboratory, the First Affiliated Hospital, Soochow University, Suzhou 215006, China)

ABSTRACT To investigate the effect of miR-210 down-regulation on radio-sensitivity of hypoxic human hepa-
toma SMMC-7721 cells, lentivirus vector carrying miR-210 anti-sense or scrambled oligos was constructed by mo-
lecular biology techniques, and SMMC-7721 Cells with stable integration of the anti-sense miR-210 or scrambled se-
quence were generated through lentiviral-mediated gene transfer. Time courses of HIF-1o mRNA expression and
miR-210 expression in SMMC-7721 cells exposed to 1% oxygen were analyzed by real-time RT-PCR. Cell viability
was measured by MTT assay. Cell cycle and apoptosis were measured by flow cytometry assay. Radio-sensitivity of
hypoxic SMMC-7721 cells was examined using a colony-forming assay. The results showed that hypoxia resulted in
an increment of HIF-1a and miR-210 expression in SMMC-7721 cells. Stable integration of anti-sense miR-210 sig-
nificantly decreased hypoxia-induced miR-210 expression. MiR-210 down-regulation decreased viability of hypoxic
SMMC-7721 cells (P<0.05 or P<0.01). SMMC-7721 cells with miR-210 down-regulation arrested in the Go/G; phase
of cell cycle after 72 h hypoxic culture (P<0.05). Apoptotic rate of cells with miR-210 down-regulation was signifi-
cantly increased (P<0.01) after 48 and 72 h hypoxic culture. MiR-210 down-regulation could enhance the ra-
dio-sensitivity of hypoxic SMMC-7721 cells with a radio-sensitization ratio of 1.21. These results suggest that
miR-210 down-regulation can inhibit proliferation, induce apoptosis and enhance radio-sensitivity in hypoxic human
hepatoma SMMC-7721 cells in vitro.

KEYWORDS miR-210, Hypoxia, Hepatoma, Radio-sensitivity
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