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[ Abstract] Objective: To investigate the influence of silencing hypoxia inducible factor 1-alpha( HIF-
la)on growth of human nasopharyngeal carcinoma xenografts in nude mice. Methods: Respectively
15 female nude mice aged 4 to 6 weeks were randomly and equally divided into HIF-1o interference
eroup (group H) , vector group (group V), and negative control group (group C). CNE-2 cells were
transfected with microRNA interference plasmids of HIF-1a by using lipofection. RT-qPCR was used to
detect the silencing effect. CNE-2 cells that transfected by HIF-la interference plasmids, that by
blank plasmids, and that non-transfected were used to inoculate subcutaneously into the right underarm
of the nude mice in 3 groups respectively to establish xenografts model. In 16 days after the cacinoma
appeared, the tumor forming time was observed, and tumor volume was measured and calculated. The
mRNA and protein expression levels of HIF-1a in xenografted tumors were detected by using RT-qPCR
and Western blotting. Results: the nasopharyngeal carcinoma xenografts nude mice models were suc-

cessfully established. The macroscopic tumor forming time in groups H, C, and V were (8.6 £1.4)
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d, (4.6£0.55)d, and (4.8 £0.84)d respectively, and the differences were statistically significant
(P <0.05). The final tumor volumes of these groups were (128.6 +77.7)mm’, (1411.1 +212.5)
mm’ , and (1306.8 +154.6) mm’ respectively. The mRNA and protein expression levels of group H

were significantly lower than those of groups V and C (P <0.05). Conclusions: silencing HIF-1a

gene can effectively inhibit the growth of human nasopharyngeal carcinoma xenografts in nude mice.

[ Key words | nasopharyngeal neoplasms; hypoxia inducible factor 1-alpha; neoplasm transplantation

RNA interference

e MR 2 v L DL R 22— , LA b
DRI N T, 0 3 S Sk AR B e ) . AR
SRR IR AE S PR FifrRg w3t A7, e e 40 e i 9
5 F B 22 o PR 358 3 N AR s B T 4 T 2 07
B 155 A T-1a (hypoxia inducible factor 1-alpha,
HIF-1 o) 75 968 240 Xk A1 40 2 5 1) 3 oz it 7 v
REFRANE" . BATHEEY], HIF-1a fE
SRR 2 bk, 5 R A ik e SR YT AT
ST AU G, AN 7R HIF-1o ATAE S —A>
BREITHLE Y AT S R R MR
FABY  WEETUER HIF-Too 2 75 B 410 i 55 IR CNE-2
A WA IS, D PRIGY T AR S 30 A4k

1 HRE®

L1 bR

3 ~4 & BALB/C-nu/nu MEPERRER 15 B, A E
18 ~20 g,y H SN ERFR A5 s bl o Sl
SR AR CINE-2 (IR 234 55 W Sl bR 400 e s 4 L %)
Hi 58 BORST LI AR SR = WS S IR A4
(gibco, FEIH ) , Trizol 5] | 100 4% s 1 & J Real-
time PCR SYBER Green 7| &4 T Roche, HIF-1a
miRNA T i 7 ( pPG/miR/eGFP/Basticidin-HIF-
Lo) f b ¥ 35 35 2% ®) 45 A 2 ; Lipofectamine TM
2000. Opti-MEM A% Ifi 75 5% 7% &£ ( Invitrogen ) West-
ern blot #5171 & 25 1 32 B0 &8 T Solarbio,
BCA 4 1 7€ #1800 & ( Thermo , S8 [ ) , S 4t A\ HIF-
Lo BL3E BEDUIA L BUPT AN GAPDH £ SR HT A& b
PR P T Abcam 5],

1.2 ik
1.2.1 Z0ffEsse  NEWEYf CNE2 A4 4

10% fi 4F 1L . 1% Mt ) DMEM ¥: 52 3, T

37 °C,5%CO, fHiR I FRAH W s IR, B 2 d 1%
1R,

1.2.2 24l 15 JUMEMRE, BEPLY 4328 O HIF-
loa TAR 25 4Rl K HYEXT IR, 4 5 H, 20 31
2

K% U pPG/miR/eGFP/Basticidin-HIF-1o 57
¥4 pPG/miR/eGFP/Basticidin 55 84K M K55 YL 1)
CNE-2 4fi it FE R BLRE T RS AR AR A

12,3 JRIVR R e S CNE-2 40 il &
SaNRNE CNE-2 BN, 1 2 x 10° A~/ FLER T
6 FLIGFRAR, T Al i 58 4 i BEAE K 3] 60% ~70% Fil
ARSI E T Y HIF-1oo T4 % 25 #4045 5
e Jv pPG/miR/eGFP/Basticidin-HIF-1ae Ji7 K7
pPG/miR/eGFP/Basticidin {25 34K, 4L 6 h 7,
SEHRTCRUHT Y 1 F5 5k, Ak 2L 555748 h)F, >R RT-
qPCR 75 46 I 4% 20 40 Jify v HIF-1oo 56 PR 114 30 3R AL
B FRAN L) TR, 51 ZESE Bl LS
W, HIF-1a {548 5° -CCATTAGAAAGCAGT-
TCCGC3’, Fi#5| ¥k 5’ -TGGGTAGGAGATG-
GAGATGC-3’ ;[N Z: 3 [ GAPDH 5| ¥k 5° -
ACCTGACCTGCCGTCTAGAA-3’ , FisI1 R 57 -
TCCACCACCCTGTTGCTGTA-3’ ; HIF-1ao £:[F ;=¥
K% 194 bp, 12 GAPDH F=§ K Ji£247 bp.,

1.2.4  $REURZ T RRRMARD S0 HIRR RUETCH:
9% IR T ( special pathogenfree , SPF ) 2% 5% {F T 1)
I, T8 BB M T 3 S A W] D7 g Ak 2
PR AL X6 A A 1Y S I 9 CNE-2 411 fig0. 2 mL,
AUMIECH 1.5 x 107/mL, WLER ORI B0, 75 K 8
UG &3 dit 1 ERi K (a) SR (b) %

Sab? FSTRSIIARL 5 16 KILAIES .

1.2.5 Western Blot %] HIF-1a T 4335 BU4%
LR ALE L, T A0 i AR IR 1, ) BCA
HEHEREN S EREEAWRES, 25 pg BEH
EFE, H 10% + b BR-5R T M Bt i ( SDS-
PAGE) /i H 3k 100 ~ 120 min 438 HIF-1a [,
VI PVDF i 2 h,5% BilE WA 2 hy Se4ii A
HIF-1o BRERESAR (122 000) S —40,4 CHEF I
B, “HUNFEBL AR (1:7 500) , L GAPDH (—47 1:
2 000, —$HL 1:10 000) HNZ, “Pr=EiEHEEF 1 h,1
x TBST ¥ ; H ECL iR 17 {27 & ik RO, 45



4 1] I > Je 55

DUBR HIF-1o X A S MR 928 4R BB REL IR A K 1) 52 )

R image-J PR 0 M 2 GEE 45 457 19 K BE AL,
A H 9265 NS 2500 17 2 K BEAEL Y LU AELARE D
H S R R A
L3 Geiteirik

K1 SPSS 22.0 gEAr4eitor b, B Bk
PR = BREZE (x =) 3R, Z AL S5 R B AT
ARSI LG AR 7 2 A A5 I 241 1) L 8RB P
R 225 Hr (one-way ANOVA) , £ 58 K 1 « =
0.05,P <0.05 FREFHA G

2 #R

2.1 RNA T4 HIF-1o BY3T 2R R R

YL HIF-1a TH0AL B PEXT HE 41 Fn2s 24l
CNE-2 #iffl HIF-1 o SEPRAHRT 23K 143 5124 (0. 08
+0.02) .(0.88 +0.05) .(0.85 £0.05),P <0.01,
P28 HIF-1o T4 FORLRERLUTER 52 W0 CNE-2 41
Jurf HIF-1o FEHFR IR, AT LA —20 FF S il 72
RORRE R R e . 78 HIF-1oo 941 B E X R4
FNZS BRAL AR T HIF-1 o0 5 DR R 2536 540 3
(0.12£0.03) .(0.86 £0.04) .(0.81 +0.05) ,P <
0.05, HIF-1o 3L 7E HIF-1a T4 323k 7K F
A A Y A 17 W S A, 41 i 328 88%
2.2 HIF-la YUBRX FEAE YR H HIF-1o 25 1R IE
Al

HIF-loa T4 HIF-1a 2 238 A XHE A
(0.42 +0.04) , B @ AIX T 25 440 (0.82 0. 05) J¢
B 1 3 BB 2H (0. 88 +0.05) ,P <0.05, lLE 1,
2.3 R B B )

3 ZH AR BRBUR A 42 0 100% , R i) 1] HIF-1oc
THEA1(8.60 £1.40)d, BAPEXTHEZ (4. 60 0. 55)d
PLR 25 34 0 (4. 80 £0. 84) d, HIF-1oe T4 2H 5 1]
P HAZH 4 24 LA, HIF-1oc 30 41 838 B[]
K, ZFREAGIEE L (P <0.05) , /R UTER
HIF-lo AJSE K CNE-2 4 UFEAERE 14 UG i

S
= & o
R {y =
& o z

S o
e

R S

E 1 A48 HIF-la & 5 R E
Fig.1 Expression of HIF-1a protein in tumors

of each group

2.4 BRI

w1 FiR, B DR, 3 d
SRR AR, 35 6 . 3 ATBLELLE 6 AN ] 2 B
OB R & IE A5 A0 , R P 35 25007
I 256  HIF-Lo AR R B2 59 2 30 1
(P<0.05), HIF-To FH4L. BIHEXS R AL L B 75
AR LRV R BLSY B1% (128.60 £77.70) ., (1
411.10 £212.50) . (1 306. 80 + 154.60) mm’ , HIF-
oo T4 AL 9 980 A T8I A/ 0 X B 4L (P
2) 2 FRA G L (P <0.05)

®1 3HARABHEEERR

Tab.1 Tumor volumes in mice of the 3 groups
a5 B AR A (mm)
) F1R H4K HTKR 510 K 13K 16 K
S 34.30 £13.50  96.90 +18.90 186. 40 +32. 60 358.10 £69. 00 738.90 +132.40 1 306. 80 +154. 60

FAPEXTIR4]  44.20 £22.80  102. 60 +28. 80
HIF-le T4 0@ 15.60 +8. 40V

206. 80 = 54. 90
33.70 +12.80"”  50.50 £21.80'"®

461. 60 £97.20 850.40 +157.50  1411.10 £212.50

87.60 +37.70"  128.60 £77.70'"?

O G, P <0. 05 SFAMEN A AL, P <0.05

3 iFig

HIF-1 2 H i BT & A S 06 3% 400 L S i
380 20 ML 4 2 5 6 B M A 9 57 DL 7, 1 HIF-1x
Fil HIF-1@ 03 il 7 3 58 471 18, 346 P i HIF-1o 2k
5. KL ST IR E A 7 S AR 41X, HIF-1oc

TE iR 40 M = 4T 32 AL P 32 S, A s
T DL S 1 HIF-1oc (%8 G2, (o 980 B 7 ok 4 114
B TS SAEKD . AR %W HIF-la &
FIB PR 1R78 e R BE 1 X AT R
JEPERETR ) 7 BB AT S b HIF-la B RIA S
HURTE SR RS A 3¢, KA HIF-1a HH A
3



)| I VS S RN S

42 3%

BE 5 BRI 10 & A R A T TY L PR HIF-la
T A 285 1 A B 0 958 CNE-2 200 i 4 494 5 . 266 B
e 1 TERR BRI TR HIF-1a B35
X S TR A PR AR . A HIF-1a %
SR (R ) SEBR AT AN 2 AR S0 B AR A A
W 9 PR B RS AL A TR, ) 20 T B HIF -1 X e
HER RN, g HE— AR BE ST HIF-1o 5 50 MR8 1 56
FR B ALl

)

BT BE2H

HIF-1 o T2

B2 % 16 Rufag/b &
Fig.2 Mice of groups C and H in 16 days after

the tumor node appeared

AT L R F WV ER HIF-1o J5 A S IR 2 B
FERIR A A= 4 32 2 B B R A ) (P < 0. 01) , R A4l
ZUp Y HIF-1o 8 A R IX B B RGP <0.05) , A
RINERIIE | HIF-1oo 5 50 & A S A KA L, Y
P HIF-1 oo B2 3K 5 Mg 1) 4 A I 1) 42238 3 HLIRg
PRARTRIA 5 A2 /N AH 2 HBARAE FIPLH A 75 i — 20
WHoE. o HETH 2058 R BIBH KT HIF-1o 23K 1E
B ) 47 2 ST A0 L, Bt HIF-1oc 76 R VR 97
BA— & TS, AR B W HIF-1a 7] H]
TR R BRI TR T I RIS S

4 SEW

[1] Hong B, Lui VWY, Hashiguchi M, et al. Targeting tumor

hypoxia in nasopharyngeal carcinoma[J]. Head & Neck, 2013
(1):133 - 145.

(2] $a Je, EXUR, B0, 5. LBEAF R M R A3
CK2B 455 A 7 - Lo 7RSI AL 4L P A 0k
FASCPEWFFEL T ] i PR B S5 o Sk S4B} 2 75, 2014
(3):157 - 161.

[3] Kitagawa N, Kondo S, Wakisaka N, et al. Expression of
seven — in — absentia homologue 1 and hypoxia — inducible
factor 1 alpha: novel prognostic factors of nasopharyngeal
carcinoma[ J|. Cancer Lett, 2013(1) :52 - 57.

[4] Chen Y, Li X, Wu S, et al. Expression of HIF — 1 and
CAIX in nasopharyngeal carcinoma and their correlation
with patients’ prognosis [ J]. Medical Oncology, 2014
(12):1-7.

[ 5] Berchner U, Yamac H, Trinidad B, et al. Nitric oxide mod-
ulates oxygen sensing by hypoxia — inducible factor 1 — de-
pendent induction of prolyl hydroxylase 2[ J]. Journal of Bio-
logical Chemistry, 2007(3) ;1788 — 1796.

[6] Sasabe E, Zhou X, Li D, et al. The involvement of hy-
poxia — inducible factor — lalpha in the susceptibility to
gamma — rays and chemotherapeutic drugs of oral squa-
mous cell carcinoma cells [ J]. International Journal of
Cancer, 2007(2) :268 —277.

(7] B4R, BE%F, JHk, & REAAFHT -la g
i TP e PR B AL AR SCAE Meta 2347 [0 . P AR iR
BiiG 2%k, 2015(7) :548 —554.

(8] BRziett. BRI - HIF-1oo 1 GLUT-1 f) 2 3 B Il PR 2%
XID]. BRI BRI BERR Y, 2014,

(9] B4, R, S, 5. RNA THUIH HIF-1a X)
NG CNE-1 26 i 265 B A 4R 28 RE T OS2 [T .
HEH BRI S SRR, 2015(11) 1929 - 933.

(10 ] st - tofe S 81 7 B T A1 400 o) B PR 85 20 J 484 1Y
SHAFFELD]. TN T ERR, 2014,

[11]Cheng YX, Fan W, Li BS, et al. RNA T34 R4 &
RN TTER R AR5 T Lo B350 B S0 AR AL
BELI]. I R 2%k, 2010(7) 416 - 421.

[12] w8, IMs, BEF, % JIRZEBESRET - la il
A 2R DRI 5 O X A BB AL JHT 88 1) 400098 280 0

[J]. RS S AR AT T 224, 2010(4) 1239 -244.
(2017-02-16 Wf,2017-03-12 & 1))
OO A B SRR TREIR



