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Anti-tumor and hypoxia regulatory effect of HIF-1« specific siRNA in transplan-
ted VX2 tumor
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[ Abstract ] Objective: To explore the anti-tumor and hypoxia regulatory effect of HIF-1q siRNA in tumor tissues.
Methods: The HIF-1o siRNA adenovirus vectors targeting HIF-1a were constructed and the rabbit VX2 tumor model was
established. The constructed vectors were injected into rabbits through ear vein; noninterference sequence was injected as
control. PET ( positron emission computed tomography ) was used to observe the changes of hypoxia and necrosis in tumor
tissues. The tumors were removed and the tumor volumes were measured. H-E staining was used to observe the degree of
the necrosis; RT-PCR was used to detect the change of HIF-la expression in tumor tissues. Results: The recombinant
HIF-1a siRNA adenovirus vectors were successfully constructed, with a titre of 1.1 x 10" pfu/mL. PET imaging showed
that the SUV of “F-FDG was significantly decreased in HIF-la siRNA injected group than that in the control group
([3.51+0.36 1% vs[8.73+0.83 ]% , P<0.01). Images showed that the tumor tissue had obvious hypoxia and nec-
rosis. The sizes of the tumors of HIF-1o siRNA injected group were significantly smaller than that of the control group ( P
<0.01 ); the necrosis areas in the tumors of HIF-1ow siRNA injected group were significantly larger than that of control
group ( P <0.01 ). RT-PCR demonstrated that the expression of HIF-1ae mRNA in HIF-1 siRNA injected group was sig-
nificantly lower than that in the control group ( P <0.01 ). Conclusion: HIF-1a specific siRNA can reduce HIF-1a
expression in tumor tissues and aggregate the hypoxia and necrosis of tumor tissue, therefore producing obvious anti-tumor

effect.
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- 80 °C/37 °C [ &2 VR m i e 4 e, 50, B 7 1
TH HRT R, 293 AL AT Ky 1, R e A S
B FIF AT CsCl %5 BEAD B B0 sl Ak, 100 5 ik
BEAE

1.3 #MBAR Reyds
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Tab.1 RT-PCR primer set

Primer Sequence

HIF-la Size 79 bp
5'-GGATATAAATTTGGCAATG-3'
5'-GAGTGCAGGGTCAGCACTA-3’
Size 405 bp
5'-GAGCTATGAGCTGCCTGACGG-3'

5'-TTGCGGTGCACGATGGAGGG-3’

Upstream primer

Downstream primer
B-actin

Upstream primer

Downstream primer

1.8 %itzam
R SPSS 13. 0 #1748 it 2453 B, i s
BUHEEILL x £ 5 T, KBS ¢ K56

2 5 R
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I7 5 B B L AU NS s BT B S i BRI R SR A X

K1),
2.3 HIF-la siRNA & 757 )5 M 95 IR A2 o 3R 50 A2 2 49
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T BRI PR AR 22 57 5 T P V6T )5 7 d,
F’ﬁéﬂﬁéﬂ*ﬁﬁﬁﬁﬂiﬁt%i‘ BT LR AR 2 2%

INTXTRRA, 2R A G2 (P <0.01,%2),
TRIT LR KPR A 2 1, SRRV AE , IR T im
rhuC AT DL BH S YRBE , S B A A mT UL R & A BH I 1
BEEPEIRIEC 8] 2 )0 X HRLEL A iyl YRAERE B D42
WICH F RSP H LA R A TR HEIE 5
Xof REZH LA YRTT AL IR BE B o T RR L ) Sl 4 v, 22
SAGIFEX(P<0.01,5£3 ),

B 1 PET Bf&ER HIF-la siRNA 477

B 5 PR 42 AR Y ER R AN IR TE (X 35
Fig.1 Hypoxia and necrosis areas in tumor tissue

before and after treatment with HIF-1«

siRNA adenovirus vectors by PET
A, B: Region of the hypoxia and necrosis in the tumor tissue of
the control group; C, D: Region of the hypoxia and necrosis
in the tumor tissue of HIF-1a siRNA group. Arrows show

the regions of the hypoxia and necrosis

B2 HIF-la siRNA &7 BT S AERIFIERZ E( H-E, x100 )
Fig.2 Degree of tumor necrosis before and after treatment
with HIF-1a siRNA adenovirus vectors ( H-E, x100 )

A, C: Degree of tumor necrosis of control group before and
after treatment, respectively; B, D: Degree of tumor necrosis of

HIF-1a siRNA group before and after treatment, respectively
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%2 HIF-la siRNA 877 EIMEFREN( x £5, V/mm® )
Tab.2 Change of tumor volume after treatment

with HIF-1a siRNA adenovirus vectors ( x +s,V/mm® )

Group Before therapy After therapy
Control 1156 £151.5 2 636.5+169.2
Therapy 1135+139.2 1010.2 +152.3" "

** P <0.01 vs control group.

%3 HIF-la siRNA j&¥7 X1 BRI IR SE 72 B B 34T
Tab. 3 Effect of HIF-1« siRNA treatment

on necrosis of tumor tissue

Area of necrosis

Group N
<30% 31% ~70% 71% ~100%
Control 16 16 0 0
Therapy * * 16 0 12 4

" *P<0.01 vs control group.

2.4 HIF-lo siRNA 74 77 J& I 7% #4848 HIF-1oc mRNA
#) T AL

RT-PCR A0 45 55 7, LA 8 20 A Jed 440 i v
HIF-1o. mRNA 5 B-actin mRNA {9 AEAEH 1,897
ZH IR 0 i HIF-la mRNA AR R K - 5838 B A
AR RRALAY 1/3 Z24A( P <0.01,K3) .

bp M 1 2 k! 4 bp

2000
1000
750
S00 403 (fl-actin)

;I;Jt: 79 (HiF-a)
B3 HIF-l1a siRNA i5fr BT/ B 4H 4R HIF-1a mRNA HY3RiE
Fig.3 Expression of HIF-1o mRNA in tumor
tissue before and after treatment with HIF-1«
siRNA adenovirus vectors
M: Marker DI2000; 1-2: Control group; 3-4: Therapy group
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ZYWAE N A A B A AR AR Al

HIF-1 53 383 5 )3 51 19 = 580 0 T
f4( hypoxia response element, HRE )54 J5 vl LA I 94
Z PP FER R, Wi & W B2 A K I F( vascular endo-
thelial growth factor, VEGF ) M 32 A& W% M i 22 24
T 245 35 DR 26 X P P g %) L5 P 200 g e g 70
e ey 4 S EL A R R AR AT AR RE T
LA HIF-1 A Y7 AHAL T3 HIF-1 ThREAYH;
JREANASCRT A A3 e 938 40 B, 38 R 8% 410 1 ek g 448 B A1
MAEMIE. HATCZ2H ZFE X HIF-1a BIRYT
Jk WEUS T —E R, Takahashi 28 " %F
HIF-1o PEATHE R PE Y RNAIL J5, HIF-la #iEE T
Ko, AT 410 1) 198 48 B 9 4= K< o Krishanmachary
22U P HIF-la B S E Y siRNA 00 A 25 i 96 40
fifl HCT116 {27856 85 M SR 33k, BRAR i = Sk
HIF-la 13 355 1 0 iR 40 M 42 28 6 R fiE 358
A2 R # T 4 HIF-la kL pSUPER-
HIF-1 o, I WG B X0 Al 98 41 SPCA-1 5 ° F-
FDG (520, & BAE Z FCRAE T RNA T4 HIF-1a
HH i FAIC SPCA-1 21X ° F-FDG A48

AR E Jo L T A HIF-1o F7 57 P siRNA
L R 7 R A B A T G 4 B B A i R ik
TS BT VX2 IR 58 8 2 K A S, il it PET
TF I 1 LS e 9 B = SR RNIRBE AR Ak . TR
TR EEEAR 7 d 5, SXTREZAH L, PET SRR
Y7 2 e o K AR B S /0N, e PN Ol 2 T
FEUL IR N R R TR R IR BE 9D T X
SRR, WA AR VIR R, 167 4L i)
TRRLE /N T X R4 . ZARBOM G s Y] R, H-E 4t
O EE T AT 5 RAEAL 4 TR o e s AR A
e 3 K T % B 4H , RT-PCR 45 3R W /R 167 40
() HIF-1oc mRNA F8 7K SF-BH (5 A

JRR TR N2 RNAL RE8 13 4 e 20 20 i
HIF-1o MFEIR , U028 I yge A4 4 3 138, [) st i 0 e 9
WNESBYIRFE , A S50 Ry >k HT RNAT 1 5 B3R 97 e
Z AR MR ;i@ 1t PET /R B9 IRBE 1 AL f 5
W B R E B AR AF , PET 5845 18 77 vk g L35 4T 1
bR PR R IR BT TR, AR SE G B R 4 PET
TGREI FiaE = SRS AR U AR B B L T 40
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PR VER o B AT 23 RE A R, miRNA 76 & FEDRE P i R 305 i OB AV 10 2 4007 o Ty 8 U 2 Hy L AH B 45
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