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P38 & 'S HiE AN H B FRE K B AT
R Hela 20 RelE T RY =2

AT L AE LR L KRE 2
(1.9 )1 & Ak AP o788 L K 4 frf b 7= A, )1l A #F 610016;
2. AL HT RO ER PR, 1) %48 621000)

TEE.BH R p38 s ATHEME mAe Hela it & P& G £k KF & p38 8 s 4.5 -F Hela i
BT Ym. ik RAZ G E RN R A IR O F kKT R AR R A3 Je B nt 25 b R s M AL
5 kA p38 8 Hela zmfitth, KA BIEEZ & V- AR K LE / AL A g &40 m) 40 J ) KT 45 R
T H S R Hela 20 f6 W p38 8 & & Rk AK-FAK T I B b i 2 AR F- 293 dm ML BN SR NG 4 Y e, £
FH % FEL(P<0.05); THBBR M T p388 FORAKPIKTEF THAR MM, 2FH A% FE
SL(P<0.05);p38 8 i & ikI® HE A LM T Hela it KT, 2 F A%t 3F &3 (P<0.05);p38 8 it Rikft
B RS T Hela oo ¥ A 48 % B F Bel-2 & & & i KT FiB & Bax.p53 & & £ ik K-F Lifl, £ F A %t
FEN(P<0.05), it L£THFEERMOF T HJE Hela 288+ ,p38 8 9% & K ik K-F 4k, Hela 2t b
kA p38 & ARt B A T,

KR T HJE;Hela 900;p38 8 AL T LR

HRESZ%ES: R737.3 XERARIRED: A

Role of p386 on hypoxia-induced apoptosis in cervical cancer
cells and its effect on hypoxia-mediated apoptosis of HelLa

Xiang-li Shen', Yi Liu*, Yong-wu Zhang', Yong Zhang?
(1. Department of Gynaecology and Obstetrics, Jinjiang Maternity and Child Health Hospital,
Chengdu, Sichuan 610016, China; 2. Department of Gynaecology and Obstetrics,
Mianyang Central Hospital, Mianyang, Sichuan 621000, China)

Abstract: Objective To investigate the expression level of p383 in cervical cancer cells and its effect on
hypoxia-mediated apoptosis of HelLa cells. Methods The expression level of p388 was identified by Western
blot. HeLa cell models stably expressing p383 were established with lentivirus system. Hypoxia -induced
apoptosis in HeLa cells was measured by Annexin V-FITC/PI double labeling system. Results p383 was
significantly down-regulated in cervical cancer tissures and HeLa cells compared with that in normal cervical
tissues and non-tumor cell lines, respectively (P < 0.05). Expression of p383 in cervical cancer tissues was
significanthy lower than that in normal cervical tissues. Hela cells stably expressing p383 experienced a
higher hypoxia-induced apoptosis when compared with control HeLa cells (P< 0.05). Under hypoxia conditions,
the expression levels of p53 and Bax in HelLa cells stably expressing p38d were significantly increased, and
Bcl-2 was decreased when compared with those in control HelLa cells (P < 0.05). Conclusions p383 is
downregulated in cervical cancer. Overexpression of p383 promotes hypoxia-induced apoptosis.
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B R G FE E N MO Lo B AR AR Y F BN
Z—o T E S I R LR 2 W NG T IR
MIRTHE . EARBUA FR LB, 2RI 5 Sl iS5
VAP E AR KA R, I FAK 55l  ERK-
CDK2/Cyclin {5 5 #2504, (H 2 A IO E i A A
RIEHLGIR) T A 2 LA RG2S W 51697 %388
o Al 5> 2 R G AL B B (mitogen activated
protein kinase, MAPK )p38 J& 4l it {55 5 1% F i & v
(B T AT . KGR 2L 4 M
#1,p38 o (MAPK14) .p38 B (MAPK11) .p38 v (MAP
K12) K p38 & (MAPK13)®, Hrb  p38 o 2 H RiTHTSE
) V2 AR, T AATTX p38 & TR AIZ £,
LT EE R R ,p38 & TEMR I & 4k &k Rt
B EEMIEEEN, I B EAR R4 2
p38 & XM Atk SRR REA RS, E A i
A, RS SR TR0 HeLa 40 p38 & ik
KM H 2 p38 & TEH MU KA & e = DI 6E ,
H i E N AME A IR IE . AW )
ARV E SRS p38 8 IR R IAAFE, UK
I P 12 5 5 i Y Al Gl R 23k p38d  Hela 4 il
B, IFE—PARDIFE B 51 T p38 & X HelLa 4ififs
PATZRZ R , T R A5 B S W i A 2 BB T
PEAULHTAY ELE 5 R

1 HRESH®

1.1 #E5IEH
HeLa 4fi i . AR 293 4f Jifd (human embryonic
kidney 293,HEK293) & IN R i 41 4 4 it (mouse
embryonic fibroblast, MEF ) 4 ffd (301 B H E L2 B¢
VA AR bR ST BE AN ) | By SR A A A 2 21
PRAS (10 1), 2009 4[5 b 41 7 BHEE B (FIGO) 73 A
PRl I, th a4k | TE 8 B S 4R A (10 451]) (7
JNRAAAEVEEE Z BB IR AL RAARRS R A% IR
R4 (dulbecco modified eagle medium,DMEM) .
524 13 .0.25% R A I ALy (W A & Gibeo 24
), Mg 2% (puromycin) |, sk R 25 1 ik 5 )
E TRR & K TG 8 1 Maker (1 H 36 [ Thermo 24
A, AU AR S S A i AR 1 PR G &
(W[ LR s RAEVBEARGRATF),p388 i3k
TR BEORL X BEE g BEORE (1) 3 E ¥ BILRE A
b KRB BRA ] ),4,6- kKL —2- JE FEng| ik
(4',6-diamidino-2-phenylindole, DAPI) . 4= IfiL 1 1 &
i1 (bovine serum albumin,BSA) (14 [ 26 [# Sigma 2

7)), B — % Z & (polyvinylidene fluoride, PVDF)
(I [ 5% [ Millipore A ] ),p38 & Hu b g P& .
B -actin Fil B4 77 P A (Bel-2 £ TE B B iA (Bax
B T EDTAR—PT e p53 SR Te DA (Il H £ E
Abcam /A 7)), AR IC PR DOE T EPUR K
S B K 2t Alexa Fluor®488 dye i tisis s
YR (W H 92 Thermo 24 7)), BEEE
(Annexin)V- SEi &R 2 GZE  (fluorescein isothio-
cyanate, FITC)/ #itfk ¥ & (propidium iodide, P1) 4
AP TR S (W A m LR AR R &
JEABRAF]
12 =5iE&

5810R AUE.LL (f5[E Eppendorf 23] ), Chemi
Doc MP 4xfEAUBE N % /BT 2 48 (36 [ Bio-Rad 2%
] ),Nikon 50i 1F & 2385 (¥ =7 CCD DP72 $&{%
IO CHASEREAR])
1.3 EWHE
131 zwjasic AU -150CYKAR h B , R
HE T 37 COKIEH TR SR G WA B LA A
3 ml 41 1 35 57 W (10% i 4 1L JE DMEM 555K )
1 500 r/min E5.0> 5 min, 75 LIS AR E S T
1 ml QMR IR0, FH 4R 2 10 em s 3= L, in
A 8 ml ZHI 53R, TR AT G A A s i 004 7 855
77 (37°C 5% % fkfik CO,), RFRFH 1 EEFRI
1.3.2 FEGfpidEbnEa Rk RkT HBEAR
B S U W A5 B B 2 B (R 4 i 2R (1 s, SR H
BCA 2 M . #K B Western blot Hijk RSk
TP I UK FEE I . 5% BSA TBST ¥ ik 28 I £t ]
1 h,—pr(1 : 500)4°CHFE L%, TBST Yk 3 Ik, &
W 15 min, (1 : 1 000)HEEEIEIFF 1 h, TBST
VEAR 3 YK, K 15 min, R E ARZOE R R G
R FIH Image 3 BK0E58T B 19 245 IR EE, Y
HAFRIBKELLH WA /B -actin L RN
1.3.3 1Rma R A ARk m Ak i i K Hela
YHAIEERD T 24 FLAR (3 x 1004 1 FL) . ZRpEE FRat ik
Ja BB IRIE, BFLINA 400w | DMEM 1533 Al
100 p | 9 25 BURL RS BRI FE A 5 x 107 TU/mI) , 555
4 h J5 B AN SRR AR SR R 5% L 48 h R B A
FpF 6 fLAR P RE SR, AMEEFRBP&A Lpo/ml 1Y
ISR, HE 6 fLih i e AL HEA
puromycin 47714 14 200 8 5 B2 1 T - 12 b 28 97 1 B %
ML, #4795 55, Western blot S 2 i s 5t
Yua Wi p38 & FIkIHN .
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1.3.4 2ol %95 5 R4 & W R ZH Hela 2 i sk,
FaE 35 p38 8 Hela 4 i Fl T 24 LA PN A4 41
MR FRBE A (1 x 10°4~ /1 FL), A FR a7 . PBS
VE 1 YK, 4% % B IS PBS ¥ Wk [E 2 41 L 15 min,
0.2% Trition-X-100 PBS ¥ % 5 20 min,5% BSA
HAWEE A 1 h,p38 8 AL FREDLIAR(L : 200) % i
% E 2 h, ¥t Alexa Fluor®488 dye(1 : 1 000)
FEIRBEEHFE 1 h, DAPI(1 wg/mh) Yt 5 min, 4 g
B, PO WA SRR
1.35 Zmfie s f b Mg Xt RE A Hela 40 i sl fa
ik p38d HelLa A4l T 24 fLAR (1 x 10° 4~/
FL), AHME F KRR o SR I B e 20 M RS R, it
AAL AL B A =S5 FRAE (5%C0,-1%0,-94%N,,
37°C) AR IR 24 h ST REALE AR H B A i
FRo BUH R R SR ul O B B IR G R4, T A
P U 4 L 9 AR
1.3.6  Annexin V-FITC/PI 3 % &, 4 28 fe 4 T
P X REZH Hela 2 MY %5 %64k p38 & Hela 4 Y
FERD T 24 FLHR (1 x 1054~ 1 L) . A& B e b B
Fi I8 Annexin V-FITC/PI J (0 40 i 08 746 3R 75 &
VLR SIS A, PBS IR VE R A AR 2 YK o ¥ 4R
BT 400 1 Binding buffer (G| & 4245, A 5wl
AnnexinV-FITC } 10w | PI Y03, Z5i4L( 15min,
F B & U A e B S M i A T 50
Binding buffer, it 5 w | &M T 8383k A, dn
Y, POLRMEE TSI, b, Annexin
V-FITC R 488 nm #4046, PI R FHJEK: 568 nm
PRt Anneixn V BHEEANIBACR T & A 40 . R
H Image J BRI REA T4, AR SEER A g T
JKELL Anneixn vV BHPE I E 480K
1.4 SitFEFE

BT R SPSS 17.0 Ge 4, -Gkt
PIEL + bR 22 (x = ) Fon , HLBCR ] 1 #5456, P<0.05
hZERAGIFEE .

2 #R

2.1 p38% EEHE HelLa AR HIRIEER
BB D kR 45 R S, R R TR A i R
HEK?293 4fi fift \MEF 41l i & & & i HeLa 4f iy
p38 8 R IAK P4l i& (0.78 £0.07).(0.81 +
0.02) }(0.09 + 0.02), 2t tf54% , HEK293 4 il #11 HeLa
Hffirh p38 & HEHFRIIK T2 T AL L (1=
22.980,P=0.002),HeLa 4iffiH p38 & & HFik/KF

WA [RIIT MEF 40 A1 HeLa 4ifiorf p38 & 13
IR 22 54 G248 L (1 =50.040, P=0.000) ,HeLa
YA p38 & FKIAKFRRFIL. WA 1.
2.2 p38% ETIHEALAFREERIE

A EE LA R R IR H S 2 S U
H T p38 s M HFKIAKF4E (1.25+£0.09) .,
(0.31+0.04), IEH EHiZHZ I p38 & KKK
EEHUEH LT p38d HIARIAKEL (KK, %
S G (1 =18.570, P=0.000), ‘B % i 2H 21
H p38 & [ ARIAIK TR Ak, 2 ER L4 R )
AN, SIER B i, B HUma 401 p38 o
FEARBAPEMAKR ., WHE 2,
2.3 R INHiE p38 6 FAERIE Hela ARk

HeLa 4l L2t B s 0 (A 2 H I SERD) A
ik p38 & JHEEMURL (5 p38 & FLIH )Y )E , AT
IR R 2R T 2 ME e RO bE . AR5 SR AR P B Al 4
PEPENCY ORI AR D p38 & Faktiil, I ENE

1 2 3
——— - —

1:HEK?293 4iijif1; 2: MEF 4}itd ; 3: HelLa 4jitd
1 Hela #Hp . HEK293 ZHAf K MEF ZHpf Fh
p38& F|HEFTIEKFE (Western blot)

1 2 3 4 5 6 7 8

p38 3 (40 kD)

- s s o gen s s s | D380 (38 kD)

W W e s e s e s | B —actin(43 kD)

1~ 4 EHEHHL;5 ~ 8 HHHHN
2 EEEHHANETREMAL S p38s EHRIAKTE
(Western blot)

1 2
s | 038 5 (40 kD)
—_—— B -actin(43 kD)

1:%F B8 Hela #HfifIdk; 2:p38 & FaE#iA Hela ZH itk
3 p386 FEAERIE Hela ARtk H p386 EHKE
(Western blot)
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R I S5 5 7R ,p38 & K ik Hela 4i %k
p38 & HHMIIE L, M R4tk T p38 & HEH
FREAL (WL 3), diM e ass R s,
P38 & FaE #ik Hela 4tk 40tk p38 & FH
PEVERE , HA DN p38 & & HRBKFH—(I

Kl 4), 25930 ,p38 8 FaERik Hela 4HMIbkAL 2
Rz

2.4 p38%8 LRiAX HelLa AL E & H T A
AT

Annexin V-FITC/P1 X4 {6 41 A ] 1= K6 ) 52 56

P38 HRET YL

A% DAPI

GER IR TEH A HAE T X BRZH Hela 4 Jf bk
FIRE 5 63k p38 S Hela 41 i A% 4 it I t7k¥/ 7 5]
2(6.99 +1.21)%H1(19.52 + 1.93)%( WLIE 5), 48 1K
¥, B R A G FE L (1=23.610,P=0.002), F%éﬁi
MR T- KT R s 7R B BRACE T, X E 2 Hela
Y Rk A FE & 3k p38 & Hela I MR 40 17K
?— 3 2 (20.37 + 2.47)%F1(47.23 + 3.42)% ( UL 4]

2 RS, 22 A G E L (1=8.720,P=0.013),
}ﬁ%éﬁiﬂﬂdﬁt7k3?ﬂmo ZIK,D%%% ,HeLa 40jig
13k p38 & (AT

p38 3 RV YL RN DAPI YL ti T &

- - - -
R - . .

4 p38% FEERIE HeLa 4HRE#RH p38 5

25 p385 TFRIEI Hela ARBREEHT
Bcl-2.Bax K p53 &EH RIZKFHIF M

S REBT A T PN o = W LR G Sl P O
2H Hela 2 ifi bk Al Fa & 2634 p38 & Hela 4 itttk
Bcl-2 il Bax # 135 7KF- 22 5 A K ; p53 HE 141k

K2 K, 22 RAE SR L (P=0.003),fa &
ST BB4H Hela 40 ffikk
WA e

Fot

Annexin V-FITC {5,

o
! . i ]
PEST . . N =
Poetelss ‘s . ; :
. B et - -

FEAFIE (YIHRREDOEYL x 400)

#ik p383 Hela itk p53 Kk K P-4
(LR AE 6). FEBLAEALFRAF T, X 4] HeLa
YA RE  Bel-2 3 1 &Ik K- AR a2 #%35 p38 8
HeLa 4tk Bel-2 HAFRIIKTL 1865, 254
ity L (P=0.001), FaxE #ih p38 & Hela 4 fifg
PR Bel-2 SR BKE T & cf e fae Rk

p38 & Hela far ikl itk
WA &2




HEZAE

Sy

&
Et

5827 %

R

FARieh

X HEZH Hela 2tk

i B
- - -

Annexin
V-FITC/PI {4,

(3
e

5 Annexin V-FITC/PI LB L RHIFN R p38 & T RIAN A Hela HIE TR

p38 8 Hela 4l fiti ik " Bax F1 p53 & [17¢35 & T4
HEZH Hela 4k, 2R A G iH2#E L (P<0.01) (L
FIFETNE 6) . 45 510, p38 & I i m ot s T-4H

p38 8 HelLa fasE Fik gtk
[7&=0

WA

(x200)

XA F Bel-2.Bax M p53 & [ 7 35 /K F ok 9 45
HeLa i T- M &4

BfR p386 TRIEXHRELMT Hela At Bel-2.Bax B p53 EARIEKEMEN (n=3,x+5s)
EHEE S/ e
215 Bcl-2(Bcl-2/ 8 -actin) Bax(Bax/ B -actin) p53(p53/ B -actin)
WA A WA R4 WA A
X BAZH Hela 4k 0.34+0.03 0.75+0.02 0.69 +0.02 0.74 +0.02 0.13+0.03 0.59 +0.05
e %A p38d HeLa 4iffifk  0.34+0.02 0.25 +0.02 0.65 +0.03 1.21+0.01 0.32+0.01 1.16 + 0.06
tH 0.160 29.210 4110 64.050 11.670 18.060
P 0.891 0.001 0.054 0.000 0.007 0.003
t 2 3 4 e AR T R AT RS A . BUAR,p38 RIKEHZ
P ap— Bcl-2(26 kD) B A7 o B I DR (R A U i R kK
AR, D RE AR A/ . p38a F1 p38 B
il I TEL RS MR 7 31k 1l p38 -y H1 p38 & %
P [ QU EAt ES LN ISP V3T d s

@S & D385 (40kD)

-—— cmme e e | 3 -actin(40 kD)

15 HAZH Hela 0 & 42038 5 2 X R A1 HeLa 40 i Bk Bl 4 4k
$4;3:p38 8 f2E K ik Hela 4 MU bk 7 A AL 3 ;4.p388 Fad R ik
HeLa 41 i il 4 S b 3

6 p38% TRIEFERALMH T HelLa ZHfE
Bcl-2.Bax & p53 & A FiLKFHIZ M

3 i

P38 A [ G A2 A FL B i i v B A TP A O
P EEE, S5 2R A AT R e i g

DR LT A L A s 40 P 56 e A L o p38 & i3k
ik, JFH p38 & FRIK K00 v AR M 3 i
52 M8 AR 28 RS AH DG T AE B A SRR 40 g
i AR KRR AR SRR A T p38 & KikZ
i, JF Hat— 2P 0998 e AR iz e 40 A p38 d
MIRFIN (L EIR A 1G5 TR Sz 2802, bt
SEMGESS AR E S0 HeLa ZHifrh ,p38 & &Ik
IKFERARD, A5G % B, 5 R M40 i HEK293
MEF Zfi ifd A Lt , HeLa 4 i p38 & & 11 F ik &l
I, X5 LR HRaE — 3 A, AL A B, 767
JESARIE L 2, p38 & 1K A FIAIKERRAIG, ALh

UL, TR E B kR R R TR, p38 8 mYRIAZ
PR SEPER R {HJE p38 & & HFIAK AR
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AL, T i — 2 R s .

p38 8 TEAMAE YR T B AT H IR .
TEM A D, B 4R iR vT LAY p38 8 L I Hik R
A T S — D IR Z #R rh , p38 o Al
p38 B IHASEMEAMIAT- 5T, HA ER
R AN TP #58 p38 & KSR R A B AE A
SRS T AT AT, AT o 48 XA 1) e
PR, A R A B YL BAR S A L 241
TR A M AR #23k p38 & Hela 4fiffikk . i
— 9T &30 Hela 4 i = 23k p38 & i k4
MEPH TR A4 .3X 5 p38 & FEM T4 &8 Witk an
M A rp R AR B R T DO RE— 2. g A g AR
2 R A T A IR R L A M MR RS 1R 2B A G
o MREAE R R R BT A R R R
B RS, Iifed 28 2 b i AU ARE 1 8 I T IE R 4
2, RS IR EE B A2, S Mebeg A K — A EE B
PEW, ARSI R I, AR A AR 1, p38 & fiEifE Hela
YRR T Y K A 1B R S A0 AR AR R R X
YA TR T A2 5 p38 8 EH KK E T IHA
Ko BRAMMEIMTZ A1, AN S 5 AR 28 do 2 b
AR R R OCHE E SR AL p38 & Rk
TR SR A M G A SRR G R
2P B SR AR 7 o

2 YR TR AR 2 A MLAE S A B Y 4
Ho Bel-2 2— A EEMPLET-IH T, HAgE 5L
T2 F Bax M EAEH, ] Bax A9 4E 08 736 709,
HeLa 40 Mg, W41 . A 7 & F (dihy-
droartemisinin) . A\ 2 2 Rg3 (ginsenoside Rg3) X
AR T 5 SO T Bel-2 FE R 238 K- 1 FEAIG
1 Bax FRIAZKF- L -2 Ao & BIAE SR AR 25
T, HeLa 4iiffihid %635 p38 & Kiifs T Bel-2 H 4%
N NI Bax A FRIAE L. X5 Bel-2/Bax
AN TR — B BEAh, p53 R — N
B A RLYE TR R PR R SR A 2 AR b, R
P B e B A Y pb3 KL [H, ml LA S e S0 20 Y
AT, TS B R IG I 7 I RBOCR ™, R4S RNA
VTRNA2-1-5p 7] LU i A ] p53 mRNA (19E 4 it
X, FEAIK p53 A IR KT, DT 3R B 0098 4 L A
TR PR B S A A 3 5 5 422853, 7E Hela 21
Mo, SIRT2 FER i K25 AR iy 2 A
ez p53 FR M FRR/KF L, If H ps3 &M
(R AR T p38 AR I A TG . AR S 2 IR
HeLa 4iififd it %63k p38 & & I 25 S p53 A

FIXACER T, HEE AN 2 i — 5% pb3
BEARR, REREREE AR L EK T,
p38 8 4% HeLa 40 T-nI AE 5 po3 HHEA
X, BT p388 H# Bel-2.Bax M p53 & 11k
T EAR LS BT i — PR TR

DL SIS AR ST R AR SR R R
AR, p38 8 AN EFEFE T UM, 1M H p38 3 &
TR 13— BRZAE | 58y #5798 40 VL 58E 40 i 0 7 AH
Koo HNEMEE A p38 S , BENSHRE 5 Hela i i XHIL
AR U, R AR T K AR BFTR RS Bl
NATHE LB T % p38 & XFTAMAT MR DI fE , [H
B Sk B S0 A 0 2 2 W B IR B A 17 S
5¥IE,

& % X #:

[1] CHEN H, WANG D, LIU Y. SASH1 inhibits cervical cancer cell
proliferation and invasion by suppressing the FAK pathway [J].
Mol Med Rep, 2016, 13(4): 3613-3618.

[2] MING P, CAI T, LI J, et al. A novel arylbenzofuran induces
cervical cancer cell apoptosis and Gy/S arrest through ERK-me-
diated Cdk2/cyclin-A signaling pathway [J]. Oncotarget, 2016, 7
(27): 41843-41856.

[3] FU L, ZHANG S, ZHANG L, et al. Systems biology network-
based discovery of a small molecule activator BL-ADO08 target-
ing AMPK/ZIPK and inducing apoptosis in cervical cancer [J].
Oncotarget, 2015, 6(10): 8071-8088.

[4] ZEH, Il les, KM AL . mTOR/PTOS6K 15 518 I 76 5 Fis 21 41
B 18 B HGlf PR 78 ). P 22 Sl R A2 A R 2 i, 2010, 31(2):
10-13.

[5] JOHNSON G L, LAPADAT R. Mitogen-activated protein kinase
pathways mediated by ERK, JNK, and p38 protein kinases [J].
Science, 2002, 298(5600): 1911-1912.

[6] O'CALLAGHAN C, FANNING L J, BARRY OP. p383 MAPK:
emerging roles of a neglected isoform[J]. Int J Cell Biol, 2014,
(2014): 272689.

[71 YONG J, GRAM H, MING Z, et al. Characterization of the
structure and function of the fourth member of p38 group mito-
gen-activated protein kinases, p38 & [J]. J Biol Chem, 1997, 272(48):
30122-30128.

[8] ONO K, HAN J. The p38 signal transduction pathway activation
and function[J]. CELL SIGNAL, 2000, 12(1): 1-13.

[9] ZUR R, GARCIAIBANEZ L, NUNEZBUIZA A, et al. Combined
deletion of p38~y and p383 reduces skin inflammation and
protects from carcinogenesis[J]. Oncotarget, 2015, 6(15): 12920-
12935.

[10] JUNTTILA M R, ALAAHO R, JOKILEHTO T, et al. p38a

Ipha and p38 5 elta mitogen-activated protein kinase isoforms
reg late invasion and growth of head and neck squamous car-

. 27 .



T E A EAGE

521 %

(11]

(12]

cinoma cells[J]. Oncogene, 2007, 26(36): 5267-5279.

TAN F L, OOl A, HUANG D, et al. p38d as a diagnostic
marker for cholangiocarcinoma and
motility and invasion[J]. Int J Cancer, 2010, 126(10): 2353-2361.
CAROL O, FANNING L J, BARRY O P. Hypermethylation of
p38 3 promoter in oesophageal squamous cell carcinoma is as-
sociated with loss of p388 MAPK expression[J]. Cancers, 2015,
7(4): 2124-2133.

its involvement in cell

[13] O'CALLAGHAN C, FANNING LJ, HOUSTON A, et al. Loss of

(14]

(15]

16]

[17]

p38 & mitogen-activated protein kinase expression promotes oe-
sophageal squamous cell carcinoma proliferation, migration and
anchorage-independent growth [J]. Int J Oncol, 2013, 43 (2):
405-415.

O’CALLAGHAN, CAROL, FANNING, p38d MAPK

phenotype: an indicator of chemotherapeutic response in oe-

et al.

sophageal squamous cell carcinoma[J]. Anti-cancer drugs, 2015,
26(1): 46-55.

GAO L, SMIT M A, OORD JJVD, et al. Genome-wide pro-
moter methylation analysis identifies epigenetic silencing of
MAPK 13, in primary cutaneous melanoma[J]. Pigment Cell
Melanoma Res, 2013, 26(4): 542-554.

KRAFT C A, EFIMOVA T, ECKERT R L. Activation of PKC
delta and p383 MAPK during okadaic acid dependent ker-
atinocyte apoptosis[J]. Arch Dermatol Res, 2007, 299(2): 71-83.

OSINSKY S, ZAVELEVICH M, VAUPEL P. Tumor hypoxia

28

(18]

(19]

[20]

(21]

(22]

(23]

(24]

and malignant progression[J]. Exp Oncol, 2009, 31(2): 335-354.
CZABOTAR P E, LESSENE G, STRASSER A, et al. Control of
apoptosis by the BCL-2 protein family: implications for physiol-
ogy and therapy[J]. Nat Rev Mol Cell Biol, 2014, 15(1): 49-63.
LIU J, YANG L, ZHANG J, et al. Knock-down of NDRG2
sensitizes cervical cancer Hela cells to cisplatin through sup-
pressing Bcl-2 expression[J]. BMC Cancer, 2012, 12(1): 1-8.
HU C, ZHOU L, CAIl Y. Dihydroartemisinin induces apoptosis
of cervical cancer cells via upregu lation of RKIP and down-
reg . lation of Bcl-2[J]. Cancer Biol Ther, 2014, 15(3): 279-288.
REMAAE. A2 BT Ro3 Xt A B 00 Hela 4118 T & Bel-2/bax
FEIH mRNA k2], o E B EE 943K, 2012, 22(3): 34-
36.

HAMADA K, ALEMANY R, ZHANG W W, et al. Adenovirus-
mediated transfer of a wild-type p53 gene and induction of
apoptosis in cervical cancer [J]. Cancer Res, 1996, 56 (13):
3047-3054.

KONG L, HAO Q, WANG Y, et al. Regp lation of p53 ex-
pression and apoptosis by vaw It RNA2-1-5p in cervical cancer
cells[J]. Oncotarget, 2015, 6(29): 28371-28388.

LI Y, MATSUMORI H, NAKAYAMA Y, et al. SIRT2 down-
regw lation in HelLa can induce p53 accum lation via p38
MAPK activation-dependent p300 decrease, eventually leading
to apoptosis[J]. Genes Cells, 2011, 16(1): 34-45.



