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Abstract

AlM

To detect the expression of hypoxia inducible
factor-la (HIF-1a) in gastric malignant
transformation in people from high altitude
area of Qinghai, China.

METHODS

RT-PCR was used to detect the expression of
HIF-1a gene in 7 cell lines and 27 pairs of GC
and matched tumor adjacent normal gastric
mucosa tissues. Using tissue microarray
including 57 normal gastric mucosa tissues, 37
chronic atrophic gastritis tissues, 34 intestinal
metaplasia tissues, and 146 gastric cancer (GC)
tissues, immunohistochemistry (IHC) was
performed to detect the level of HIF-1a protein
expression.
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RESULTS

The expression of HIF-1¢ at the mRNA
level was different in GC cell lines. HIF-1a
expression in AGS, SGC7901, and N87 cells
was higher than that in MGC803, BGC823,
PAMCS82 and MKN45 cells. The level of HIF-
I expression was significantly higher in GC
tissues (66.6%, 18/27) compared with normal
gastric mucosa tissues (26.3%, 15/57; P < 0.001).
IHC data showed that the positive rate of
HIF-1a was 64.8% (24/37) in chronic atrophic
gastritis tissues, 61.7% (21/34) in intestinal
metaplasia tissues, and 56.8% (83/146) in GC
tissues, all of which were significantly higher
than that in normal tissues (26.3%, 15/57).
Expression of HIF-1a was positively associated
with age in GC (P < 0.05). Kaplan-Meier
analysis showed that patients with a low level
of HIF-1a had apparently better survival than
those with a high level (P < 0.0001). HIF-1a
protein (RR = 3.229, 95%CI: 2.024-5.151) was
identified to be an independent risk factor for
the outcome of GC patients.

CONCLUSION

High HIF-1a expression is associated with
gastric malignant transformation and poor
prognosis in high altitude areas.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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Rk K F66.6%(18/27)& T+ EF4
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Rk 5 F AR £ (P<0.05), M5 R, §
W ARE., BEEEBRS>AFL
*%. Kaplan-Meierix#COX % B4 = )24
M FHIF-lod A A ERE BB EH Ik
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1.1 ##

L1.1 smfez: NBEAMABGCS23. MGC
803. SGC7901. PAMC82. AGS. N87.
MKN45 FH b5 g B a0t 98 i it

1.1.2 ALARAB N KRB FA: HTHRRNA
(127151 B i 20 bR AKIE T B i K2 I R =
bt B8 WS BT F i N IREEBE, H2014-01/
2015- 12 F AR DI BRbR A, Hr Svk16f, Lot
1141, F:16%42-73%, M515R18 8%, 2361750 4
S, 1480 504k, 13BMIK A1k, B 41 2 5
Xof i 55 T A5 IE H AP S cm A _b)EfE
1EMAE30 minAJENA, -70 CORAE. MR bR
AHINTC A IRBE, BT br A R 3AIE 5.
T H AU Y 370 2 4 M 15 R A4,
34451 15 2 HE e A P8 AR A UK IR T 5 g K It
Jo s B s A 7 O S ER R B AU
FrAIE 14641, H2005-01/2012-12(F 2H 2Bk
AR, SRR T 75 1R b I B HER B ik 2
PR BE i X B FERL, FE1$29-828, s
rAba4t, TR 410240, T 11 iR 4341,
I IV 10341, 3641 B A&, 1561 B K, 4641 B
9z, 49014 8, S3WH TR
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1.1.3 K58 kR A4 IMIEW HHyclone sy
A]; DMEMSE; 7% 3 AR N A2 BUR 7 £ 04 E
Invitrogen’/ ]; RNeasy mini spin columnififl| &
4 H Qiagen s 7]; cDNAS BT & H TaKaRa
A5 Oligo(dT), s B it AR )4 AR A B
Ay G AL R ARV EY) A\ G R HIF-
1la(MABS382)HiAI4 [ CHEMICON A #]; i
AR —9(PV6001, Power Vision™ )ikl & Al
DAB & 355 & 0 A AL s A2 AR AR A F).
1.2 7

1.2.1 g GRS FRITE 5 10%(viv)if
MiEMDMEME; 753, 37 “C. 50 mL/L CO,%%
PR REFR, FR48 hifeiy.

1.2.2 s fe BRNAFERG iR B 7 miceE
M5, TRIzol— kAR UM BE AN i Pk S RNA.
HUTRIzol 1 mLEf#4N M, 0.2 mLE AR 775
RNA, B3N mL N BETERAFRNA, Ui
JEHIIA2 mL 75% LB ER, RNALADEPC/K
TR, SR &, 20 CHEMF % .

1.2.3 2848 ERNAFRIR: K5 4 Z3hR AR A
AR B, TRIzol— 5 ik BB 4 b
RNA, @ 7 AEEIUEEIRAERNA, JFik—5
K RNeasy mini spin columnizifl &%} & RNA
BT, S5 GG T E &, HLIK R,
20 ChitfF&H.

1.2.4 RT-PCR: PAT,-Oligo(dT),s N 5141, H
cDNA Synthesis Kit& B cDNA. H
Oligo7.0% 51t H 1% 514, HIF-1a-up:
CATCTCCATCTCCTACCCAC, HIF-lo-down:
ACTGCTTGAAAAAGTGAACCA, H I H Bk
277 bp, PCRI M, 62 ‘CiB K, 28K, PIXTiE
B-actinMl H [ DA (1) 4 38 7E [7] — SN HH kAT,
RF IR FE 53 e A o M ok 2% s, ZRRAR, H
H 2 [R5 B-actinAH % HUAR T 51315 K °F.
125 BWBRGAMAES LRALNFEE: K
SEEG ) % 1) A S BRI 926 mm X 22 mm X
10 mm. HEHL €0 J5 95 B2 Wr, Aric i B BUbA 36
(A A (SN R AN I S (S
FEA£0.6 mmfLARANET 7025 (i He 128 H %
T P AR A il e e iR 45 190 5 1 5 1 B0 A
TFIH L%, ARG IIEN T (P BE
. BEU PR, BEEFAARARGE. A
S IR B 420.6 mm, 5F 1 mm, 5 i
HZHZUKIEE T mm. RGP E T39 CHE
#9120 min, HUH JE DA 3 K i R T
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277 bp- — -HIF-1a
151 bp- -B-actin

BFET-1a.

151 bp- -p-actin BTG * R
2 HIF- I B REBERESS E A ARPINRIIKTE. 171 ARG, B-ILANE A I M: b2 i, T:
JRgZAZ; N: BoaheEss IEH 4H4. HIF-1o: A B SR T—1a.
R 1 HF-IaEBRmRNAKERHI- o BB SRS AN NERRIK (%)
— HIF-To: MRNAKIEZRIA HIF-1a BB &RIA
s n =57 RRE n /4 +/-
fOERZEZR 27  18(66.6) 9(33.4) 146 83(56.8) 63(43.2) <0.001
JmEER 27 4(14.8)  23(85.2) 57 15(26.3) 42(73.7)
HIF-1o: REIFSES-10.
F, =il FRAHEE MY, JBE4 um, B WAL Py £ 3Rk 2760 B R A U
60 CHREF IR, UG & H. S AL Ge i 55 B AL ATHIF-1a B [JRT-PCR
R 5L (PV6001, Power Vision™). 1150 KGN, % FE ik RS S IR FE AL 4 45 R B
BRI RPN —PCHIF-10, FIFEAMR =20  HIF-1a 38N A L P mRIE, HERN
HEIRFIEMDAB R AR &, SIS HI Y 66.6%(18/27), 1E4E 55 1E 7 A RILFEEIR,
62 JRAE U I EEA T, S TR PER IR A PBS BHEZRN14.8%(4/27), 455 Bon HAE MR 4127
BN, BB R AR AT S ) RIS s TR 55 IR A Z(P<0.01, B2, R 1).
Wi, 14001545 F USRS, PHMEANLLBI< 2.3 HIF-la& @ K-F /£ B BAndi & EF A0
5% ABIPE(-), 5%-25%RFFFPE(), 25%-50% #IEFRER L LR FHIEN X F RIEH
R+, =75% R A 1 (+++). GUE 2S5 R TR, HIF-1ofE B 412140 i i
Giit2£ 438 FIFISPSSIS OSMEX MR B MBIH Rk, UM R DA E, 2
AFREER. F5 B M B (n)>40, Ha/ MRS AR s R PB4 £E400 15 B2 T e 3
>1, fii HPearsonth I HEAT S 11, B 1</ NUIY  JRIAH A AR X I, WS ALEF, #5001 48
BRI<5, m>40W] (i F1E SR IE K56 #in<<d0,  MEPBHYEZRILAT & 5 70 3 (1&13). HIF-1afE)E 5%
S /NI <1, WIS FFisherki ok iedt IR HL T RIBBHMEZ26.3%(15/57); 24tk
174iit. i FKaplan-MeieriE /i (ABAYERT B R RIEFPERN64.8%(24/37), Itk
[P Rk A7 28, Cox 2[RI R AEA7 34T, M HIRIEBITE R 61.7%(21/34), HimAR
H ) R T5 H56.8%(83/146)(P<0.01, #1). I H.
2 R HIF-1a) R SR E, >60% 1 HHIF-
2.1 HIF-lo AR ALK BRI R T 2K 1aIRIEEE(P<0.05), MT51TEH] . 5w
iZ RT-PCRY G 5 Tt RN e & —3,  RIEA. b FEE . R Bk s M.
PCREEHE IR G S K FE A B /R TEmRNA I8 250 5 (£2).
KFE, HIF-1ofE 75 BRI R RIEGFEZE 2.4 A5 F KRR B E 54 RAVNERFRE
5, HFPAGS. N87HISGC7901 K EH =K. Vil B idigidt146/1, N Kaplan-Meierik 7
2.2 HIF-1a A AmRNAK-F £ B BEAEFE  FTHIF-1oafHERATERIESTER X R, Z5)]
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1.0} S AUR B 4 b (i FRA R, BRIA I B
VAN B B S MR AR T R, H AR —
0.8 ST K T I, HIF-10E B 26 05 28 ) 78
%ﬁ 06l HIF-Lonegative(s = 63) O K AE T 1B, Griffiths®5 & BIHIF-10/E 1E %
ﬁ BRIk, e BRAghmRE, AR
X 04r 2%, WML, TNM AR WA EAR)EE
. T AT 5%, MizokamiZs™ ., ChenZ4P J 2K
021 O BAE R G HIF- Lo 2%, H
0.0 7HIF-1a-positive(n = 83) TR RN, SRR A .
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t/mo AN, BRI AR, BRI RS

4 Kaplan-MeierE A HHIF -l BABEREN AR MR B, TEBREVIRE T, REME T F &b
BBL%. HIF-1o: BR4EE SR T—1a. FATIRAS, BAEHE D iR A5 5 W 4 i
whn, HEmRHE SRR B A AR W,

A Y2 L(P<0.001, [4), VEBIHIF-1afHE AN EXF B g da Y, [F, sk
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F(P<0.001), FIXT & ARR = 3.229(95%CT: £ B 57 e 45 4 51 22 S8 v 1 4 1 i A1)
2.024-5.151), i WIHIF- 1o/ 05 2 B B g T 7O R BRSBTS, I Rk K 235 S 81, 1%

5 IR B 2 (63). T BB RS e R 2 0, T
X F AP R R S AT, S R
3 ifie [X B SE G PR B 2 — AR b, LU R
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® 2 HF-loRESBEIRKRESHNZR

= HIF-1a B BRE - - e ;ﬁi * };ﬁ *k_%”;jé
= n —— N x FR & RS
lﬂie)z 1ﬁi€$ i, /JU ,]’_ #éf ;* él’]
TR () 4.160 0.041 & E IR, R
<60 58 27 31 TR B
TR EZ
=60 88 56 32 —; K, FR
S 0.049 0.826 B 8 IR I 0 B
3] 78 45 33 FOERE 7 0 LY
AR —,
?%A, 08 %8 %0 ) B A B
ROREERAT 2.098 0.552 —F T, F K
BIR 36 20 16 13 2 Fo b A 84
=3 15 1 4 B
8% 46 24 22
=8 49 28 21
DIIEE 0.001 0.996
201 44 25 19
PR 102 58 44
IBPRDHR 0.281 0.596
I. I 43 23 20
. Iv 103 60 43
ITANERS 0.994 0.319
= 53 33 20
7c 93 50 43
HIF-1a: BREAESRES-10.
* 3 BEEZCOXZAREOBPHHT
i} 95%CIFFExp(B)
IERRE B SE PE Exp(B) - ==
HIF-1a 1.172 0.238 <0.001 3.229 2.024 5.151
RIS -0.366 0.235 0.120 0.694 0.438 1.099
TNMPDEE  -0.393 0.271 0.146 0.675 0.397 1.147
baiid -0.382 0.280 0.172 0.683 0.395 1.181
TS 0.627 0.256 0.014 1.872 1.134 3.090
el -0.290 0.240 0.227 0.748 0.468 1.198
HIF-To: BREABSES -1
EWEM ., W, KETHBHIR S awE W R RIHIF-10K &2 B g B E
K2 e HE AR X R R R E T TEEY FEARMGEKRKNEZ —. WFTIEW, HIF-1o2
FELAAE RN T, RE PGSR RS HIF-1H e 3, T eSS RERREE
JE b X S AR/ T A8 o T g A AU IS REE OB AE . B A I 1 AR BT iR %
SR, SR O R B S R gl PRI T i s EE A R YR s
OB 5 g SR — U R R R b i, R ™ B A, FEBLE I HIF-10iZ &
WAk, FRAEREBMERAR R AT AERZEE], SEHIF-1afEglNHE
LG RV B4 Lk 14601, B Kaplan- 1, JE5HIF-1p WA &M, JERHIF-1, 5
MeieriE /M ATHIF-10 R IA M B AEFAYE & m) 5 H 50 3 K] (I &8 e B oG 1 A I % 0 7
B, [FIN R BAERY>60 % [ B F HIF- 1085 #1I5-RCGTG-3'(REREM) ML, &, Lk H
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