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R S8 55 microRNA-210 ZE B B #HE D HIER

The role of hypoxia-related microRNA-210 in tumor pogression
KX A SR, RE FARVERKRFS ZWEBER MEAMET T, =& L9 650118 )

[ ZE ] GhSEUCEHE B EZ AR Z — RO ST B AR S 5 22 50 b X 1 2 2, an o yg o) R o
P AR AR e RIS . B R, AE 4T/ RNAC microRNA )3l 33 %% 3 J5 V815 V8 L 76 Begg 10 S S AR 38 op R 3%
HEFTBENEM ., b, 5o TR E M X microRNA 2 microRNA-210( miR-210 ). miR-210 1Ji75 5 b 2 £ Ff o v g
HEVEBEUIRAS T AL FIARRIE, 2 55 I 20 B A ) L o S8 AE AR\ DNA 1B 5 45 2 0 1 1 42 , L 7K 7 3R 36 R 1l e
JEBREE R KBS . B, 0] miR-210 W] B8-S0 2300 b R, Sk I S 1) 7 SR A L . AR SO miR-

210 TE IR e e B B A v (A A — 250
[ XA ]
[ FES£S ]

H
R730.5; R979. 1 [ xEkFRIRAD ] A

MicroRNA( miRNA )& —K 2y 22 M EH R Y
FAEAR S/ N> T RNA, Al i 548 mRNA 431 37
AL X (3" UTR ) 58 42 50 58 4 B AMEC KT, B A
mRNA s & B, 6 AR R E 4 AE A
T RS A i i S b R AR AR i,
miRNA ) 55 F3k 5 e 1) & A ke s YA o6
IR ABFFE miRNA 72 b s P HLR U R 82
S SR 2P R S A IR ) 2 [RRRAE , 2 I RE £
R E BRSNS S AT F W, kb T
SECHRAS 1 e At e o LA R 2 P NG A 1 T 2 %
T o MicroRNA-210( miR-210 )2 S 4 fif g 75 B 48
FAE AR 3 HL R 4 T E A AR A miRNA,
BT LAVE R W g B T 2 DA R T R A
YIbr W, A SO AR TR RS . BRI, AR S
miR-210 7 i 3 vk ok R v 5V R A7 2530, B
miR-210 VA SR MR %) AH DG AL B H 5 s 182
TG A S

1 HIF-1a 5 miR-210

B T F-1al hypoxia-inducible factor-1a,
HIF-1o )J& HIF-1 (93547, i 4 7 S s A g vh
MILNRERS %7 . iR 2 2 A Bl 8 45 1F M fE E Rk
HIF-1o, 555 —F 507 HIF-18 75 40 i 4% 9 45 &5 T
SR IR A5 A T 0 480 1 T A, DA R A
Z UL IR, B MR G A A A
JR LA B AN M A AR T Y, e
HIF-1o 5 i 963 40 i 2 i 0 301 55 1 ) 2 3 o 3 4
miRNA 5E B Y. miR-210 1F A 5 2 i Bl A sk Al

microRNA-210 ; JIRE f P55 ¥ ) T 68 5 Jieby A 1tk

[ CEHRE] 1007-385X( 2016 )05-0733-06
miRNA , ik K F 32 HIF-1o P40, HIF-1q 7]
BHESEG AT miR-210 3 Y 2h Bk 5 oo
( hypoxia responsive element, HRE ), 55 miR-210 %
ik b HRE A8 B BAT /9 w5 B AR ST RedE, Sk —
HARAIE HIF-1o 769875 miR-210 Zk iy SR .
M H. , 40 rP B %638 miR-210 J5 il it S 8ok
IR BE DL K 170 B 3% 70 R G S0 BE DI PR ok 4k £F
HIF-1o B9 RE P20 L, miR210 55 HIF-1a
TE 1 — 2% S W38 5, I 55 R4 g 240 e s SR 285
T REMEAT R AR

2 miR-210 B & HIF I EE

miRNA 3% 75 % 5% 5 K S R i i 2L ], — A4
miRNA B4 XT 29 100 Z 1~ mRNA % Jj fig 7= 4 5%
m ', miR-210 [ 2007 4ERE L BLLAK , HrZ 51
AW D RE IR TR B W B DGR, 8 3l e FE FE SR IR K F
B ) Z2 AN LR 2 T 22 07 T VRS A B D e S, LA
PRI IR 4 2 A O T LA KA S T Jga 40 46 ER) -7 6
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2.1 miR-210 #9125 4E A

2.1.1 (RFE A A R IR AN R X AR R
AL bR AR DG 3 PRI S I AE 2B B, DT ARG I Bl 4R
R e A B A, BUARBIETES: VEGF 3KiE,
Hb miR210 KEHFRE/EH ", AR5 F£
BH , 76 5% 8 K N B2 240 9( human umbilical vein en-
dothelial cells, HUVEC )i %1k miR-210, & i 41
mAE A F B & R O 32 /K B f& Ephrin-A3
( EFNA3 ), i] 53 HUVEC & b M4, i H i1k
VEGF ANt re J1. B ONEHE A&, M
JErh g A 6 SCHR IR GE miR-210 A B 4E4E T
VEGF, W55 i it 75 249 151 M8 22 52 74( estro-
gen receptor, ER )M TCibk 455455 a9 i & 1 FL I
i RE I SV PRI SRR — R
miRNA &, f03% miR-210 7EN LA 4 > miRNA 5
Jiege (2 28 i 2 A G . I BRI Biocarta 38 B4
PESATA Y115 B 431, miR-210 5 54/ VEGF {55
AT W ARG o FE TS BRI A M R KSR
SELERECIRA T miR-210 5 VEGF & R kK3
ThE, ELP 2Rk 5 A 0 SR, X LA
b PIA 5T 45 AR R UG B A FE miR-210 54
AL Z RIAE T, 9T N RE 7243 B miR-210 AEA Bh
Tl AN FIE, 56 F miR-210 AEAE U g il 4%
A AT L 38 ST Sl ) R R B A L A I B Ok S
o

2.1.2 (¥t AU R0, BE A B
J& ,miR-210 7£ UP 5198 4 i bk SKOV3 2008 1+ &
i HeLa 20 MK o (9 235K T8 AU ZEOER
B A EL B AR & B miR-210 5 E2F3 mRNA /) 3’
UTR XA 25407 45 ; HAE HeLa 41 A% o5 A miR-
210 B mimic-210 J5, E2F3 /& [ kK F B 2%
FAK . E2F % 53 PR 7 G102 11 200 b S 4001 i) o 22 P
T EA AT G, /S 1 DNA (£ B 18 42 20 i
JW AR . E2F3 J& i s N+ E2F R — 0L,
A IR AR DA ] R 45 B 3, 55 e i AR 4
£ 5 T BEL A0 M AR KR [, miR-210 )
E2F3 ffi HLF Ik FRAIG , v 58 E2F3 X 41 it 438 7 11 41 il
YEM .

Myc/Max/Mad {55 38 % 75 5 5 4H g J& 10 i 20
L35 ok R v ke ¥ A EEAE L 53 b — > miR-
210 VA 40 it JE 300 0 A %) I 0 B Sk 23 I8 P ) A
F——MNT, IEHEHERT,c-Myc 55 Max £54, MNT
WIEFPER S Max 454, MNT-Max — BIR 4k 76—
SE 7P R 200 B 300 i A G B T BB 4k
T miR-210 FRik L, 8 MNT Rk FFE, {2 ff

c-Myc 13 40 g J& 1 3547, H] siRNA T4 miR-210
J&i , MNT 7Kg [0 5 SRR A% 4 L % A8 BE i, DA T 410
G110 o e R 17 /(W d e B2 e i i R D G R 1S
miR-210 J& , A3 1F MNT-Max & & P45 0 55 5% 38
R AR A0 R A Gy G, IBEAE , M T 400 1) 40 i
HamS AR LIRS R W, B A F R miR-210
Fik BV AR EAE T 2402 5 0 20 5 0
PRI, P8 51 I 7K ST 5% W) 40 B ) 30 28 R 2 20 400 i 34
B o

2.1.3 #W# 44 DNA 565 SES S50
FEPR 20 e A ARG PR, 5 DNA & A= 58738 ) Ak
R SR SRR B AT S PR 4 i K A
FERA AN EE B B VIAR G, I8 43 N8 DNA [A]E
T8 5 1 A AH O I DR 119 2 5 0 1 ey 240 i ) st
AR > FE4h w0 v, B B 5 5
DNA 5 HCAE 5 Sl 4 i 0 B0 34 22, I 1 &5 Wi
AR 1Y L TR A F2 % P ( microsatellite instability
MIN ), DA T A1 0 40 b 8 07 U4 K7 446 &R S I
RADS52 J2& DNA [ 8 2018 52 i A2 1) G R I i L
JEME—BE 19 A miR-210 Bk 9 DNA &4 3
oAb T SIS B9 40 i, miR-210 5 RADS2 mR-
NA [ 3"UTR X#010454 5 530 RAD52 mRNA K=
Rfigt , AT A 75 i SRS T 4l DNA A& S HIL i 2%
T, EFE R

2.1.4 WHE AT BEAEFMT miR210 25
KT 35 118 20 6 308 5 8 30 A s A7 R, X S5 4
P ELA 6k PR T A B A — A G . FEBRACIRAS
9 A0 miR-210 7 Ik, A siRNA @0
miR-210 J& , A A P8 T2 23380, M 7E w7 A4 T 20
TeH RIS . I miR-210 S0 T 22 6 A7
FERCGR IR R o E— 20 HEA T3 I R T e SR 715
5 A -F M3 ( apoptosis-inducing factor mitochondrion-
associated 3, AIFM3 )5 miR-210 E. 7 # ja] 14 , miR-
210 4 AIFM3 T I8 5 SO0 8 40 i 08 T & [
Caspase £ 200 6 O TR A L ATFM3 37 TR AR
o, B Caspase P8 T-3& 42 Hh A OCHE R+, A S 48
M ¢ WERIRBAIR ® . 5 miR-210 &
AR — T A 7k Caspase-8 A H -
2( Caspase-8-associated protein-2, CASPSAP2 ), 4 4l
MISET (552 & W W B 43, BEIETE Fas /210
MPH T, miR-210 2330 CASPSAP2 {ifi 14 T B,
YRR TLF-ICIR T A&, B AE 20 B Ak 40 5 dfe 4 ko 5
FURSTT AT RF A S E . 28 EATA, miR-
210 b i B g A W) A T R AR R F AN TR Y
PRT IR AR NI 40 e 2 A R Tk i, SR 40 A Y A
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RAE I R AT
2.1.5 P i e B ARGA bR g i A ke 5
TG Warburg R - BV 88 40 M 7E A S0 451
2 R OB B A 0 B R 0 U, B
Z0F T miR-210 215 i 4 i 2 ki A B A R 55
S R A L B 1 ISCU A X %8 1SCU &
BRUm A e R rh B SRR 1, 7 SRR A A
R AL 3 T RO AE L B HE D, miR-
210 i §E ] = R IR G A b B L s D BE 1Y
ISCU, THA S W 0 i, 1% 386 ik , 910 ) 40 B A7 400
W, 2 5 20 X Sl B )3 7 i
2.2 miR-210 # #5845 A

SRS miR-210 7 ZFp A e v & 442 20 e
KAEWAER AR BFFE 2 B, A aT £ A Mg 41 )
FRIEIM AR
2.2.1 W mpE Wi R, B A
PR, MEBE I T miR-210 283k 1 VA, 41 15 32
P, % FFEE miR-210 $ [ 52T 2 40 i 2 K A
F2ZAK-1 ( fibroblast growth factor receptor-like 1,FG-
FRLL )3 R B TR . T3 /b — T HE Hela 4
HbkR AT ST 2 R B, miR-210 7EBRE A1 T £ ib
Fhwn, I A0 MG o, S A e A A 2
JyZ I, 40 Plkl, Cde25B, CyclinF, BublB
Fam83D %54 XK. ANMA 224y S350, M5 41
HELJEL SRR 400 bR A B S B . A 2 R 0 R
1, miR-210 SRS/ T ik, i ) o g T
B B 41 g 93 -2( B-cell lymphoma-2, Bel-2 ) fig i7F
iy A R TR U R R I R B 1 L Yes]
J& T AR Z VR B R BRI Ser K%, 25 T 41 g 3%
B AR AR . AR R T, miR-210 5 5 AR
IR 1% 2 R 76 11l Yes] mRNA KE[H 3'UTR XA 45
A o Yesl 333235 miR-210, Yesl &5 HF ik K F
TN, T A A A0 A A R DL, miR-210
A LA 1k VR FH A ) 0 35 PR F B B
2.2.2 ENMEMNEEF  EEEGRRNMEA
SUREA TSI miR-210 & B, HAE i 4 4 b Bk 3%
ik, HL R 40 205 4k 25, miR210 5% 3k /K F
I X — G A . ME R R,
REC YR T 1 B A 0 Bl , oAl 2%, 20 B 42 L B 44
R PERR ST . miR-210 J&3 2 afbad 2 rp i 25
FIR 0 miRNA , 761988 4 - 5z 18] 5t 4% AE( epitheli-
al-mesenchymal transition, EMT ) i} 72 H miR-210 &
IR, H AT, miR-210 X% T4 45 40 g 431k 3
RIRDAE ), I, miR-210 A4 76 £ 5 80K 40 i 9
TR KF T R T R 55 R 2 B A AR JE AR OG

FFAE R B IE R 75 miRNA 458 I 40 o 389 5
3 miR-210 B R A

miRNA AEGZAR b Hiy 5 B Jif 988 1) o A bR S B e
S 1 SRR 1O, 7300 43 bR 43 AR R B T LA B e 1Y
AR, HIERASHEL, R AH S miRNA 5%
ik FESME miRNA AT DUAE i £ Pl s
fFEhR, IF HAEAS 18 S AR MLIAIT 7. miR-210
FEZ R SR kR R g LR, e g il
A FLARE D ks Y R B EH
SRR R e SR T R A R TR
TR R A HRIA T R S R R R T
Ja 223 VIMIOE, T LB 2 /58 IR A, miR-210 A RE
SV R e B2 W B TR AR bR, sk iR
TRYT AR
3.1 miR-210 5 fif /i & & th 7l &

miR-210 FiE/KF-5 Z R0 i B i AR 2
RIS T iR B R LR B A Al
FL g i A 2 5 S5 A0 LR R miR-210 B Rk K
WK ELZE T RSB 0 s B 43 30 DA R s A % S5 I R TR
A WEMCH:. Mg o I, miR-210 FRiAK
SR, HE I A AR A g e

& miRNA A5 5% RNase F1 DNsae Y5200, 7
FIE N YER AT OARRRR E T LA PR miRNA 1R A S
bR B AT R, R L R
0 P R L i B miR-210 Fifi 5 i a] A4 7% 1
BT, B LB E D miR210 Rik & &
HICER AT R B AR . AR S e —
HAEW] T miR-210 Lt FL R B #( lactate dehydro-
genase , LDH ) Tl 2 €8 22080 8 35 &2 % 1 sk [) BT B
IR S AN TN B e B g A
TS T miR-210 (Y FRIBIKF-5 Ibgd oAb A B2 LA
T e 43 J1 5 TE A 56, 33 ol i 7K O 2R 1 = DA R
SAETE I A s ST WS R, L, A R miR-
210 7R & S LI AG I Bk JRd o 301 L K s 2 W
T EAEEE
3.2 miR-210 5 il 36 7 o Rk i

YT miR-210 REMS IR IL I Rk, b e T
T IR A T MO Oy T & ¥ AR, A
gt A 7 g 40 A P # A miR-210 &, 41
Yol B P s v B B AR F X IR 2. HER-2 BHAE Y
FLIRE R M7 PG R miR-210 /K -1 3 % il 2
ERPAPT A URPERAR S . FTLL, miR-210 7E45 S i
Je B AR YT A — R s, W E A B
AVE R AE IR YT A
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4 B E

SRS T R M R A A R AR 2 —
miR-210 J&Z 5 I s S AR AR R 1 SC B miR-
NA, ‘B 15T S 2ROl e 20 207 S e IR TS
TRYSLFEARIE . FELFP R4 miR-210 3@ oL 1
FHFASIR) 0 I DR 3 2o 412 32 P98 1 459 g L V845 e
e A ) ST AR 2 e A P O T kg o g
4 DNA B85 AR A A A5 45 22 2 R A
PR UERR , 5 22 Fh 2 AL bR B OR RS B
FHSG. T EL, B BFFE AR A, miR-210 7] fE
R0 e 2 TR LA K U B AR R, 45
FAMBRAIGYT A B BCIRYT L

(£ % X Wk ]
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