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Abstract

AIM: To investigate the effect of hypoxia on cell cycle,
expression of mitochondrion ATP6 (mtATP6), mitochon-
drion Cyt-b (mtCyt-b), PTEN mRNA, vascular endothelial
growth factor (VEGF) and epidermal growth factor re-
ceptor (EGFR) protein in human gastric cancer cell line
MGC803.

METHODS: The MGC803 cells were exposed to anoxic en-
vironment for 0, 2, 8, 16, 24 h. The cell cycle was mea-
sured by flow cytometry, and the expression of mtATP6,
mtCyt-b and PTEN mRNA was detected by reverse tran-
scription polymerase chain reaction (RT-PCR). Expression
of VEGF and EGFR protein was determined by Western
blot assay.

RESULTS: At O, 2, 8, 16, and 24 h hypoxia, the rates of
ATP6 mRNA expression of MGC803 cells were 78.22%,
69.28%, 84.40%, 39.84% and 42.52% respectively;
Cyt-b mRNA expression was 83.40%, 75.87%, 64.57%,

79.05% and 77.44% respectively; PTEN mRNA expres-
sion was 23.93%, 26.52%, 35.74%, 40.31% and 49.92%
respectively; VEGF protein expression was 16.1, 16.5,
18.2, 20.6, 27.5 and EGFR protein expression was 14.3,
17.2, 18.1, 32.6 and 37.7 respectively. The expression of
PTEN mRNA, VEGF and EGFR proteins /n vitro increased
with the extending of hypoxia time. Expression of mtATP6
mRNA at 24 h was significantly reduced as compared with
that under normal oxygen condition, and mtCyt-b mRNA
was transiently reduced at 8 h but returned to normal
level at 24 h. The MGC803 G; phase cells and apoptotic
cells transiently increased after hypoxia as compared with
those under normal oxygen condition. However, distribution
of cell cycle at 24 h was similar to that under normal oxy-
gen condition. There was no significant relation between
hypoxia time and changes of cell cycles (» >0.05).

CONCLUSION: Hypoxia transiently prolongs MGC803 G;
phase and increases apoptotic rate of MGC803 cells. It
up-regulates the expression of PTEN mRNA, VEGF and
EGFR protein, and down-regulates the expression of
mtATP6 mRNA.
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B8Y: WL B A R MGC803 = S8 AN w8 40 fE 1A
WP R PTEN . Z8kifAk ATP6(mtATP6)FIZKi{A Cyt—b
(mtCyt-b)mRNA }% VEGF. EGFR & [ #k451b.

355 BB MGCS03 ZH9(1.0 x 10"/L)FEN= 410 mL/L O»)
AP0, 2, 8, 16, 24 h. Il RT-PCR, Western blot,
WA MGC803 2R TR .

458 MGC803 =440, 2, 8, 16, 24 h B} ATP6
mRNA FikEHR78.22%, 69.28%, 84.40%, 39.84% ,
42.52%; Cyt-b mRNA #83.40%, 75.87%, 64.57%,
79.05%, 77.44%; PTEN mRNA % 23.93%, 26.52%,
35.74%, 40.31%, 49.92%: VEGF EHELE R 16.1,
16.5, 18.2, 20.6, 27.5: EGFREH H14.3, 17.2,
18.1, 32.6, 37.7. 55 B /R Z 55 ATP6 mRNA Fik/KF
TF, 8hgXTE, LUGHIERTRIAIER , ATP6 mRNA
TFK TR Cyt-b mRNAZ 48 h IBI—id P T F%, 24 h L
W48 3= & /KF; PTEN mRNA. VEGFHIEGFRE H#
KR Z ST TR KA BN, =4 24 h ik,
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Z A MGC803 4k Gy B, TR T -4, S
ML, 1B 24 h)SaRE I ARAR IR B 2 2 Rk,
= B8] S MGC803 40 EIH A S AR FTeARS A ( P>0.05).

0 = A MGC803 A& A —id 1k Gy BHBH M, 3hn
PTEN mRNA fll VEGF. EGFR & H#ik, FF{E mtATP6
mRNA Rk,

FRE LT, T2, e, 26 R K55 2RE. 28X SR
ZMGCe03 MiRFH. ZEAXRERNECRIARRID. TREN Bl
& 2004;12{11):25639-2542
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Z AR SR MR Y O AR —, 28
AMEA] DA 75 S g 4B 0T BT i s, [Rjis
AR R R, MOl Rk R = R e T
PERRE UG R E R B R, EEREE
HHHfLE 2R 1 tensin [FIEAEMIR Y 10 5 2 ARG HR
HIBEER N5 B (phosphatase and tensin homologue deleted on
chromosome ten, PTEN)HHI g i A f 43240501 2%
WL T2 i 7R 4 L € 3R AR A Tl 7 A i RS2 AUV B
Vs e I BRI E . FA HE s
AN R MGC803 Z A RN IR 40 L 5 4, PTEN ., £k
Bt ATPO(mtATPO) FIZERL{Z (mt Cyt-b)mRNA A il 14
H A AR K R T (vascular endothelial growth factor,
VEGF). FEAEK KN T2 (epidermal growth factor
receptor, EGFR)EE (AFIXMARL, #R1T=Z E X MGC803
ML . S SR R R R 1R .

1 #MRRGEE

114 A BRI EMGCR03 i EER I B —
B B ot IR, 4 100 mI/L fG4F i b E =
FREBE MR, J0R). 03 o/L AEWHE . 100 kUL
HRERAMO.1 o/LHEFEZR M RPMI 1640 £ 37 (Gibeo 2
A, EENTHREEE SR, B37 C, 50 mL/L CO;
BRI, BUERAE KA TS0 56 4 MGC803 40
M= 80, 2, 8, 16, 24h 4. 554K 10 mL/L Oz,
50 mL/L CO2, 940 mL/L N, (RG-S MGEAZE ILHE
PBS(0.1 Hmol/L)ZZ P B H, 5 M =5 b FEKAmA 2
ABEF, AR E I = A R] 43 ) B I (41 1
B9, BRI ZE AR AN IR TSk, R
A K T G AT SR IR AT, Rk s Sl , MAK
15 AR 4520 min(7i 8 3 L/min), @SR KRS
HPIRA SRR 0.1 L/imin, 405 & NIRECRA.
12 Fk

1.2.1 RT-PCR MGC803 4l AR = #)5, H
2.5 of L JBAE BN AP IR SR SR A4 i, il s i
W TR, B AR RGO x 10%, %
BRG] B EREUS RNA, 4 RNA THEET 1 o/L

DEPC 4b3id I8 RNA BzE18KH, -80 CLRAfE. MR
Primer5 343175 1 91511 mtATP(148 bp), F: 57 -
CGCCTAACCGCCTAACATTAC-3", R: 5° -
AGGCGACAGCGATTTCT A-3", B-actin(309 bp), F:
57 ~AGCGGGAAATCGTGCGTG=-3", R: 5’ -CAG
GGTACATGGTGGTGCC-3", miCyt=b (304 bp), F:
5" —~GCGCCTCAAATATTCTTTA-3", R: 5 -
GAAGGGCAAGATGAAGT-3", GAPDH (528bp), F: 5° -
AC CACCATGGAGAAGGCTGG=3", R: 5’ -CTCAG
TGTAGCCCAGGATGC-3", PTEN (209bp), F: 5’ -
CATTATGACACCGCCAAA-3", R: 5’ -TTGCCCCG
AT GTAATAAA-3", B-actin (381 bp), F: 5’ -ACA
CTGTGCCCATCTACGAGG =37, R: 5° -CTTTGCGG
ATGTCCACGTC=3", 5I¥H HigAd TAR A . BUE
RNA 2 RLAE AR, IAREALE 92 LL(1 Hmol/L),
SRR Z N 20 UL, FFH AMV 3655 55 18.34 nkat
(TakaraZy F))Kf & mRNA S FE 7 B cDNA; B FE 5% S
W5 UL A AIMA BS54, R H A Takara 23 F)i
FIEKs cDNA P9 53 347 PCRY 3. PCR R 45 14
94 C 4 min A%, PEHRSMAHR 94 °C 30s, 56 C 405,
72 C 40 s, 30RIEFR, 72 CIEAf 5 min, AR
7 50 HL. U PCR 7747 10 KL 45 15 o/L B i S i FL ok
S, WAL EGL @, 13 H Chemilmage 5500 H 35 5
BrCH DNA BLIK SR HEA T8, 00 4545 AT T AR
WIEME, HHBIKEE, THESAFES mtATP/B-
actin, mtCyt-b/GAPDH, PTEN/B-actin FL{E{E} mRNA
FEIRBIAIS EE

1.2.2 Western blot 58 MGC803 4 & A [a) i [8] = 4K
Ja, JH2.5 /L BRE B AL RELNG, Sl At i Bk
TEEE, BFEARRESERIG.0 x 107, S
F[H Santa Cruz > A2 ALAY AR IR A BT DL 120 o/L
RNFEEERCEE BT BB N, R DRI RS RR 2 4
R L, BCRHIRET 4IRS A 100 o/L B s 0k s 1]
A —3E TAER R4 A VEGF mAb(Santa Cruz/A 7],
TAEHIE 1 500 M1 T A EGFR mAb(fEN VT#T 4= ¥ 0%
A, RUAAY, 4 Cidk, MABRS S AYiEhRiCh
ThHibie 1 - 5 000 FkE, JeatHIlATE]), ECL &
SRR A LA ED# T B, N Chemilmage5500
B sl G BT O 2R 45 HEA T KRR SR L 15
WA, DIFUMERREO MR E.

1.2.3 AR w54 F R HTMGC80341
WUAEA R = AU B] o At AR Ak, B 4 = S %
4L, 2.5 oL BEEENALS, 4 'C PBS(0.1 Hmol/L)PK g,
BN E W, 800 r/min &0 8 min, 4 C PBS ¥ 2K
(800 t/min x 3 min), —20 CH¥ 700 ml/L Z.FEE 4 Cli &
24h, YR 800 r/min B> S min, PBS HEE: T 800 r/min
.0 5 min, F EFW, PBS 1000 ML #EE:, Ml RNA
(10 g/L) 20 UL 1R%1)5 37 CHEA 40 min, 800 r/min
B0 5 min, PBS #EJ5 800 r/min FHE.L> 5 min, PEE
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Marker24h16h 8h 2h 0Oh

A B Marker24h16h 8h 2h Oh

603 bp
310 bp 309bp 603 bp
118 bp 148 bp

310 bp

118 bp

C Marker Oh2h 8h 16h 24h

52860 600 bp
400 b 381 bp
3040p 549 bﬁ 209 bp

1 MGC803 Z &J5 PTEN, mtATP6 1 mtCyt—b mRNA Fzik. A: mtATP6 mRNA; B: mtCyt—b mRNA; C: PTEN mRNA.

RNA i, PBS 100 ML #E&:, Jil 10 mg/L PI 44§ 100 WL,
4 “CihE 30 min, MERTH 400 H B R iEbR 4R,
FACScan(Becton Dickinson, & E)EFCHIL T 488 nm
PRGN 2 R 4 53 A7

ST DISPSS10.055 #0347 Spearman
ZHARRAESEARC T

2 BR

2.1 PTEN, mtATP6 #= mtCyt—b mRNA & iX PTEN
mRNA FFERAKOPRlZ AR R E TR, 225 24h
B A Z AT IR EmtATP6 mRNAZEA/KOE R, =
4.8 h 5 mtATP6 mRNA 57K X ThE, UG FEE I
B] AU ZE LS, miATP6 mRNAFRVK %, 2 %24 h/GmiATP6
mRNAR Z A HTI B T FE—2; mtCyt-b mRNAZ
2.8 h P —atPE R, 24 h 5 XWKE 3= & RiKOE
(#F1, B 1A-C).

#£1 MGCB03 4IfE= /5 mRNA 34

ZETE] /(%)

0 2 8 16 24
mtATP6/B-actin 7822 69.28 8440 39.84 4252
mtCyt—b/GAPDH 8340 7587 6457 79.05 7744
PTEN/B-actin 2393 26.52 3574 4031 4992

2.2 MGC803 i .2 £.J5 VEGF, EGFR & &g kik &
0, 2, 8, 16, 24 h =4 H; 7 MGC803 4}l VEGF
EMX S RESH16.1, 165, 18.2,20.6, 27.5;: EGFR
EEAXT S B9 143, 17.2, 18.1, 32.6, 37.7. 45
78 VEGF 8 H 7K V- fifi = S REC g, 224
FEFR) 24 h kB . 2 B AES S VECK SR ZRIAMF]
Bf I T EGFR 4B H AYFA(A 2).

— D S S W G
-----VEGF

Oh 2h 8h 16 h 24h

2 MGC803 41 = /5 VEGF, EGFR & BHI3RIA.

2.3 285 MGC803 AR T ZHIEHD
MGC803 4t %A AU EI Y G WIRHAS, FEE A FE R,
G WIFH AW I, 16 h kB g, H24 h )5, G
IR R 2= EHIKOE-; 5 G MR, S BAZRMZ I s
16 hiki K, 24 h [FEARRE 2= A7k, G/M I
AT = Aa B, (RS A AN I . = SRR
] 5 MGC803 i BB TCAH (P >0.05, 3 2).

F2 MGC803 e | AIRE AN 2 fi (meantSD%, N = 3)

ZENE G G/M S 4 T T4 B
Oh  59.12 £ 0.98 12.35 + 0.58 26.52 + 1.56 2.01 + 0.10
2h 6258 £ 191 13.64 + 0.93 2142 + 1.09 2.36 + 0.08
8h  65.67 £ 1.02 15.45 + 2.97 11.86 + 1.38 7.02 + 0.55

16h 70.12 £ 2.45 15.79 + 0.90 10.23 + 1.20 2.38 + 0.57

24h 60.93 + 1.64 14.07 + 1.40 21.86 + 0.51 3.14 + 0.14

3 e

Z R HIMA T IZ A RE , P SEATP KPR [
G SR ) BRGNS B80S s DNA Bl gl , X
A RS, AR, (R AR OCEE (A BT 0.
Th, GFERTA, ETE ABET- G 5% ik
RS . g A s B ke AR A s, TEZ S OL T AF
WA, AR Z FARS 5 UG A R AL
SHEFUHEIE™. MGC803 42 U5 PTEN mRNA |
VEGF Fl EGFR Z #5314 /i1, ATP6 mRNA 5 %,
Cyt-b mRNA BRI . FATA N LRI 5 T
mtCyt—b mRNAFIERIAIKCOT- I — P R4 = Y
TP, mtCyt-b A2 Z FE RAAE R, = S A]
TG 24 2R TS B I (mitogen—activated—protein—
kinases, MAPK). B 188k ILEE 3-8 E# phosphatidylinositol
3-kinase, PI3K)S(L @R, @ = AATHT 10
(hypoxia—inducible factor1®, HIF-10)f 3, i
VEGF fik" ™, R4 R 5t A5 [{EE PTEN mRNA
FEIRIKOT- AR 5, A PI3KE Bt B R AL a0 SR e
4 PTEN BEFI B ELSEAE , ARetEbi = 25 A
PI3K S BB, B VEGF ke i, = H 5
2T mATP6 mRNA 25/ M, (HFERHEE AR
miATP6 mRNA FEIXAIAE G, 5 ABE S mATP6
mRNA LikTHE, LURKEE = S R, mtATP6
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mRNA%%ﬁjI%%E '%7J(:|ZUF ,EJﬂthATP = Jﬁ%ﬁ% 4 Kandel ES, Skeen J, Majewski N, Di Cristofano A, Pandolfi

HESEE B 1Y 3 A Z K (ATP6, ATP8 1 ATP9)
Y O AREE R A RS, HA mATP6 XF4ERRL A (R 5
20 e e R B EAE ™, KHE] 1 = A AR
ATP6 mRNA [Feik, Mgy @ AR FE AT E . 5
H1, Chandel er al "'t —2 i 57 FE A Y (o AR FL D 41 78 B
W= FA LR ok pd A R AR, i HIF-
10 A = 05 T 10— RPN I F A T BERABAR T
2 5. YL er al "B IR EIB AN R SKOV-3ipl =
IR G W ANRERHM, SARSEREA—F. 7 G 4
W2, Go/M B AT 4 B Wi £ 1 S 1940
Myl , XA FZ ARG 2-16 h 1N, 24h /5
A ANREEIE LU SO 2 AR KT Fefl [ /2 =
.2-16 h PR A IR BR A (R Gy BRHA R
S AL Z AR T 7 A AT I R

Z AT LAS [ UIE e T AR T, FEASIN 4 i 5 HE
I, FoA T 15 B P s AR B 25 = S R A S K
TR EIG £, 16-24 hikEilE, XAlfE5Z R
BRI AT E S SR A . IATHT
R0 248 ) 1 1) A B UM F = S80S TS R I B 1 4
T I O PR RT . 45 TR R E S = AT A
i, FTdanidhEdt 2, =R 8 hits, LEEE
[IYE. AT I IE A B = AR o e = A U
T-RIIRIRT, AT DASE 55— o3 o 4R ) = 0 AR i A2
PR, EARMIAE AR i ATE 2. B 2FE AN Gy
WA = EMR T A7, AR R AE , fRRE Gy
WIRHA , BRI R 0 Ak ok = A T E L
#, Kinoshita et al " AR = 0[5 SALIET- A bel-
2MFES, MWIMRASATHEDL. IR EBZ HJ5 G
HRA e A SR T Z (R EA M. = S A
KR A MR EDAFR TS5 T Mg = &85
TN, HESR AR A E = A T e R
FATHIFE KL= A AT A0 PTEN mRNA (263, 30
ZRIETARET- e, A0 R 40 A R
Wk, 1% B = RS VEGE, EGFREHNE L,
RATRESLE S = S A R 2 —. = &
S eE A A R A AR T e AR B A AR K IR R
BB YT R AR Eh R R
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