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p53 JHAE B A 480K po6She @ AN 543 F ML HE p53 13RI KIE M. 85 4 A p66She B 27 i i fiff
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Recombinant adenovirus of human p66Shc inhibits proliferation in HeLa cells
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[ Abstract ] Objective  To determine the inhibitory effect of a recombinant adenovirus of human
p66Shc ( Adeno X -p66Shc) on the proliferation of human cervical cancer Hela cells and investigate the
possible underlying mechanism. Methods  The Hela cells were infected with Adeno X -LacZ and Adeno
X -p66She respectively. The cells without infection served as blank control. Cell viability was analyzed by MTT
assay. Reactive oxygen species ( ROS) was measured by DCFH-DA fluorescent probes and flow cytometry. The
levels of 8-OHAG were detected by ELISA assay. Cell apoptosis was detected by Annexin V-FITC/PI staining.
Western blotting was used to observe the expression of associated proteins. Co-immunoprecipitation ( Co-IP)
was used to investigate the possible interaction between p66Shc and p53. Results ~ MTT assay showed that the
proliferation of HeLa cells was significantly suppressed (P <0.05) by Adeno X -p66Shc in a dose-dependent
manner, and its inhibition could be blocked by N-acetyl-L-cysteine. Meanwhile, the levels of ROS and
8-OHdG were significantly increased after Adeno X -p66Shc infection ( P <0.05). The expression of p53,
Cyclin B1 and p-p53 was up-regulated with the over-expression of p66Shc, but the result of Co-IP demonstrated
that p66Shc and p53 were not directly combined, suggesting the expression and activity of p53 was regulated by
other molecular activated by p66Shc. Conclusion Adeno X -p66Shc induces ROS generation and DNA
oxidative damage, and up-regulates the expression of p53 and p-p53, and thereby inhibits the proliferation of
Hela cells.
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p66She S ¥ 5 & N 7% P 4 ( reactive oxygen
species , ROS) 7K~ (1755 240 i 7 T2 LA S 5 i A DG 1Y
ZIHeE I . WA p66She A fig i SR 4 Hh (1) 1%
PEEUVE B, TERE PR | S ks R R AL | P Bz D) R 0140 5
5 A7 B UIAE G e 1 R A R R vl T AR
FAY . p66She 34 AT 5 ixF 41 i) MAPK 58 [ 2% 4% 40 Jf
ST AR RS o A R AN i b A B AN
p66She AT 4N MLIEAL , B S ANMIPI T 0 Ry T g
p66She Xof JifrIe 4 B 410 i 4 T, FRAT TR i S0 g A ) A
T4 p66She T YL A B HiiE HeLa 40, WK
p66She 1R FRIAXT HeLa 4 4% 78 i 4 il 4 FH S AL o

1 M5

1.1 £ZiXHA

2 N p66She i a7 B 4% 2 07 T I 23 14 1 &R 48 Adeno-
X Adenoviral System3( CMV , Clontech /), F ) HiTH 8, &
RFE) B0 T % 5 4 1 L2 s MTT i DCFH-DA 5¢ Y 45 41
(Sigma A H], K ) ;N-ZBEEBEERR (NAC, = KA H AR
TN ILIR) 3 N 8-FRRE I 4 5 17 (8-OHdG ) BiIE 5 922 43 Hr il )
& (AR R A RA R, AE5T) s Annexin V -FITC/PI §H 1=
K3 7] & ( Promega /N A) , € [E ) ; Protein A/G Agarose ( Santa
Cruz 2\ 7], 3 [H) ; p66She {4 ( BD Biosciences 2\ ), 35 [ ) ;
p33 .p-p33 .Bax Fil Bel-2 $i44 ( Cell Signaling Technology /A7), 58
E) , HAabiik (Epitomics AH] , £ H) . AE i Hela 414
ZAORAF ; DMEM Sl 72 58 2R s (HyClone 24w, 35 o
1.2 7%
12,1 A sR esesrdl  NE S0 Hela 0I7E S A
10% fig 4= 1% /Y DMEM @b sedErh, BT 5% C0,.37 C K&
YRR B ) B A v B 3 A% A BBOG B304 A 300 1 440 it R 5
B o SEBG AT A N BRZE ORI IR 75 ) L B PExT B A (ke
Adeno X -LacZ) FIVE T4 (JEYe Adeno X -p66Shce) ,
1.2.2  MTT kil A REG R T A4 i A 15 1 F1 NAC
MHAEBUER B IR FR YT 443 3% 5 ARG = 2
(MOI 4351124 10.,50.,100 150 F1200) , 3497 2H 14 % Adeno X-p66Shc
(MOI 43524 50,100,150 #71200) + NAC(2 mmol/L), &L 48 h
J& N MTT 4k225557 4 h, 33537, BFL 0 DMSO 150 pL £k
S IR, BRI 45 FL 570 nm LA SE#5EE(E [ D(570) ],
1.2.3  DCFH-DA FEGHRE 45 A i = 20 i AR 48 B 9 ROS
K- YRR T 6 FLARIG BE 5, B % RE A RN 36 7 40 4%
MOI =100 435 A AdenoX-LacZ 1 AdenoX-p66Shc, Ji&#t 48 h
J& 2 mL PBS/FLUEMAAE 1 R, A 1 mL 85 (1 DCFH-DA
PECTRET , AR N REOGIEF 30 min, JBEREIH AL A0 HE , AT (E 40
A3, B0 B . PBS YR 4RI I 5.0, 1 500 pL PBS &
AR, MR S 200 [ 8 R At B SR 43 # o
1.2.4  4iiffip 8-OHAG & & 1yl I M4 T 6 FLAR I
BEJG , FH M 6 BE 21 AR 97 4 4% MOIT = 100 43 %1 fin A Adeno
X -LacZ #1 Adeno X -p66Shc , Ji&%% 48 h J5 ¥ BRI 7] & i 22
SRR A0 M B 57 B X R 8-0HdG 4t
1.2.5  Annexin V-FITC/PI %34 €845 5 I 2 240 M ASCAS: 0] 4
PR R TR SR WG B IS, B ) BB FR T A
Fi¢ MOI = 100 43 5 fil A Adeno X-LacZ FI Adeno X-p66She , J&& ¢

48 h JFIAEANHE, 43 A 5 WL FITC $RiCH Annexin VA5 uL
PL M0 & 5,200 B PERE 8, = an MU 2347
1.2.6  Western blot #iAH R HRIEAKF  HXEER
i) HeLa 40325 F 40 i 55 2, 844 Adeno X -p66She 48 h
Ja  IEAIC AR A A, $RE IR B, R FH Western blot £ 45 25 H
1.2.7  Ggedbiiie oy KA K BB Hela 40 iR T
75 em® ifIEEFE M, % MOI = 100 fii A Adeno X-p66She , g%y
48 h JETEARAR MR S TR BB KT po6She Ft pS3 Hifk
Sy HIMEB S AR B, FEBE T S HEER Y Protein A/G 43
BEHURBUAE G, BKIE S min A8, 3547 Western blot Kl
1.3 %it5a®

THEAR LA x =5 F7R, R SPSS 12. 0 it AT A A
R 25T

2 R
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Adeno X -p66She X} HeLa 4 Jifi 4% 5 frty 171 1 V5 P it J 4% 501 ot 1 14
T s . T X B Adeno X -LacZ 1454~ & 41 A1 28 (4
REAH H, HeLa 41 g (4 358 58 36 M T 5124 22 5% (P > 0. 05,
KI1A) . 245 2 mmol/L NAC 5A[A]¥k F Adeno X -p66She 1L
[RI4bHE HeLa 40 M B, Adeno X -p66She #1146 41 i 33 5 114 1 FH
BELIKT (P <0.05, & 1B)
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5525 1 X BE 4L A0 [ X R AL A L, Adeno X -p66She Jgk e
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FHPEXT R AL 528 o BRAAH L E R E 22 57 (P >0.05, %1 2)
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B3 @ Adeno X -p66She f5 HeLa 4 ERY 8-OHAG 7k E
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Annexin V-FITC/PI %'t 4 0 £ I 20 Ji 8 T2 2R 25 R R,
JE Y HeLa 4 /iy 48 h J5, FAPE X R 2H 20 At S S0 08 o= A e 01 0 =

10* 10

B3t Adeno X -p66She f5 HeLa ZH ) ROS 7k

AR 3. 33% , TR YT 4 40 At S 0T R T R A O R SRR
4.77% , 525 xRN IR -3 (1. 75% ) M B, ¥ 00 B 3 1
2R (P>0.05,/&4),
2.5 Adeno X -p66Shc #4553 p53 & & ik fe BF IR
KT I3

Western blot #1255 B 7R 18 7 2 Hela 41 i JE Y% Adeno
X -p66She 48 h J5, A] WL p66She H [ 3k , [R] pS3 H 14
KIKFE K p-pS3 &M KV .3 T (P < 0.05) , CyclinB1 Al
CDK1 k7Kt B i A5 (P <0.05) . 17 Bax Fil Bel-2 [ 5
FIZRIA KPR R A A (P >0.05) o FIPEXT AL A DG 1y
ToW B2 (P >0.05,145)
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2.6 R FILREE

HIF p53 FUAEST GBI TLIE 5 BEA K 5 p66She 1924

5, FIAT p66She LA BEAT S5 SLUTHE o W BEA K I 2] pS3 1

Kik(FE6), SLEEE 3 U AR —E
1

p66She(66x10°)—

p53(53x10°)— -

2
15G(55%10°)— ~
1 :anti-p53 ;2 ; anti-p66She
& 6 Western blot #&ill] anti-pS3 Co-IP =44 p66She & H &
anti-p66She Co-IP F=4th ity p53 FEAKIE

3 itig

p66She &2 5 2 20 it 2 fb D7 38 e BB 1, 7E
APt B B EEEAE A, O B S 2R, ansh
KB RERE AL | 9 23 0 25 L AT A5 2 i B 0 ik
TG BF 5 1 ) PR S s U AR e 0 AT BB
p66She F [ 1) /1N BRAF 55 % BHL, p66She ™~ /1N KR 41 ifg P4
ROS 7K B, AL 305 | RS 4 PN B2 T RE 40 49 2 3
REARS . HET, 4 p66She DIRERIIFE £ i 1 L R ¢
70 o e R AT L 3 505 0k ] BH ARG 7K 7 p66She X AL A 11
YER o ASBFZE WK F RT3 A4 d2 i FE 20N p66She i
R HeLa 200, R R 5 /K F-2635 p66She T Hela
Y0t 1) A5 T T BE R AR

G LR IR, p66She i T RE AL M ] HeLa 4
MOIE T, FE AN ROS K THiE o IEH TS TR
ROS 7K -2 7E— e ag A 7 LY, ROS T3 RE 15 il
DNA (R 15, (2 ff 40 B & A i 1k 5 BOL 1k b g
AR AR ROS o i TR F RN & Ji A T A
B[R ROS 78 BAT H g 4 1 . NAC & —Ff
PrEALH], B T B i A SRS B © AR i i 3
FIhEE"! L 45 B R 2 mmol/L NAC AJ W7 p66She
Wi EE Xt HeLa 41 A P04 7E o $27m X — il 4
JEE T E A N ROS /KAESEEEAY . 8-OHAG /& ROS
Tt DNA JG BRI s S bR s Y L sk
455 R p66She Jifdig 5 0] {ff HeLa 4 i 8-OHAG /K-
BETHE, Ui p66She i i T 5 HeLa Zii g /¥y ROS 7K
-, FHDNA LA AR, DT 6 40 B3 5

p53 S AR W IR P R PR FE R S A pS3 AT
V5P ANHE AR A TR Y AR R
P p66She i i Y HeLa 4 )5 , pS3 323k FIfE IR
AR S T o SCHR [ 16 ] 3B 76 AN HepG2 4
i, DNA 53475 il 5182 p53 & [ #R2 fk , Bax 1 Bel-2
EHFEW L 4 S EE T, HERITMSEER

25 B JR, p66She X Bax il Bel-2 (1) 363k I JC3 ),
p66She ANAEET: Hela 4 & AP T SCHR[17 - 18]
38 DNA #4507 LA5 1S pS3 K AE iR AL , 75540 i J&
WIBHA o FRATHTIAF 5T & Bl p66She BEFH = CyclinBl
I CDK1 2361 T 6f e b J& 300 3 11 35 3% TG % Wi
CyclinB1 1 CDK1 J27E G, {45 & (e dE4n etk A M 1
9 LU 45 8 (1, CyelinB1 2R BE S WA G, 1014
Y ARSI B AR . 3R p66She R T AE
figim it 5] Hela 40/ pS3 W21k, T+ CyclinB1
CDK1 ik, Hela 4l & 4 G,/M WIpH#E . A
FEWFIEH & B p66She 15 KK RENE 5| L pS3 B 1 £k
The, BAFTE B EA S L B e S v e s
J R p66She 5 p53 JfAE %4 &, #2 /8 p66She iE
1t HAbAE 54> TR pS3 FEIA B s T o

25 LTl AHFgE R BLE AL p66She iR 77 R YL
HeLa 4110 J5 , 8 20 g ROS /KF- 7, 512 DNA 41k
Wi, 155 p53 ik Kad ik, AN IE & Ak G,/M HRE
Wit o i p66She 5 p53 2 [a] () 43 1 V8 5 38 75 1k — A it
5%, [l 1 223K 1Y p66She 7K -2 77 78 HoAth it g 240 it
77 A AR P 0 i 35k g A 1 — A LR
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(%4 3k 4)

(41986 1)

Vi ILIRITHERE R, JE TR 2 L AL W B, RS %
Wor b B DR ILILET DR 2R AT M3 = 2R 2k T A% (acute
kidney injury, AKI) , ] Ff] i, A CRRT #1, £ 40 Jfd 11 55, Bk &
CRRT F1 DCRRT BAMEES  1GYT i BRI LAY I 4T,
G oiRese W, IF AR B fE K A A i I O K

A8 )L TOF #RIEARSG &I AKL, F /545 T 76 h CRRT
VRIT , GeB SE05 HOIE BRK R BT, VA7 1 P v LA 30 7 2 A e
BB % T LAY O I T BE FUK 8406 B8 , 8 R LE R TR L
FLff% 5 °F . DCRRT J& 4 F CRRT 5 [&] B M i W % b
(intermittent hemodialysis, IHD ) 2Z [B] (TG I7 2K, B AR5 &
i A T SR R JA T I ), AN B 24 b AT A iR A 11
B R, B AR AR DG 1 1 I XU, 348 T D 8 AT T 47 141 245 490 1)
B 72 R W SR B 25 Ok A [ R SRR 1 g B
i) THD 35 97 858 2 B I 3 20 07 2% 1 Fa o 19 o e A i L
CRRT J&Y7 76 h J5 JR 2 BARAE Ui, (HAR N R K F
5P KA B RIS R AL , B AR A T DCRRT, 4 HiR
57 7 ~ 14 b JBJLIRYT AR PR3 T A e 44T B 4F Y
IK HL R S5 R BT 4, IR R R KT SRR AT AN FE CRRT
RIT A B URH T G752, DCRRT {897 7T RE & S 4F i %,
FIF LA G KA

A AVE R MR T R Cardio-Renal Pediatric Dialysis
Emergency Machine ' 7£1ifi PR 6 [ BE A1, i 35 A % 4h L& A
CRRT #4 FIAEAE , AN 7] 1) B8 97 56 24K H% 1 B 1 2% 1 ik
PRAENL MY N CRRT 45 FH T2 40 L. AW EILEREE
Prisma flex CRRT #1, L r] 3% & fe /D ML 4 10 mL/min , 4K 35
ANLIENTI T ML 3 ~5 mL/ (kg » min) ALK BTG, 34T
BOE ML A 25 ~30 mL/min'™ FCESEHT#E A M6O, 91 75 it
7 84 mL, it B LA T 10% , LA MR IS, 16)7 i3 fL
JLIM RSN S 2R i 32 RAT . XA RAEIA KT R
A CRRT #L, £L40 e 7 75, A CRRT AL &% B E#EHF vl LA T
B4 )L CRRT yy7 . FATESE 1 IR R £ HT-IE W RaA

FrRE, R AT LA A BT ) (9 11T, AT LA sl 9 58 4 T B IR
I7 P BB IR AEEE AE O XU o 38 3 8 33 AT ZR T BE, A 58
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