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WE  WIRH IR A (a-fetoprotein, AFP)XT 41 i N PTEN/AKT {5 SOl #5155 (L 3 52 9. ] Western blotting 1543 T4 )
A4k R (all trans retinoic acid, ATRA)ALTHE A JIFH# Bel 7402 Fil HepG2 40 24 h Ji PTEN Fik W78k, A fE LPIIE (Co-IP)
AWFFT AFP 5 PTEN AL AE M. HOGIL R M= B8 M AFP 55 PTEN E4I U3t 67, RNA T-HRNAD)E AINH] AFP £k,
TIH ATRA X2 24 h JERIANAL Y PTEN Rk 97254k, FF00r 8 L BAAKT) B IR1L.  H pcDNA3.1 JUR RN ofp LA
BRI AFP [EUARFR N pcDNA3.1-ofp), SR BIARIL AFP (W AP HLE 4 fid. 455 W, AT Bel 7402 F1
HepG2 4 77 PTEN [13£3E, ATRA(160 wmol/L)AEE 24 h Ji5 GE {2 E X Le 40 f¥) PTEN Kik. Co-IP HiARWIL LI AFP fig
5 PTEN 4i&. LRABMEUE B8 AFP 5 PTEN e T41MI2E. T4t AFP ik )5, PTEN KIAW B . #0% AFP
Kik)G, ATRA A2 E{EEE Bel 7402 40 4 PTEN [f)5R3%, JfRESHI AKT (@5RR1L. %4 pcDNA3.1-ofp #if4)5, HLE 4Hfi
WH AFP ik, J£5 PTEN 454, HKI pcDNA3.1-afp FARBEYS I AKT HIBER K [p-AKT(Serd73)], X HT ATRA 3] HLE
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ELAH AR T, AT a8 M A0S, i LT A
O RE Ak 27 254 51 4 e S 4k HE R (all trans retinoic
acid, ATRA) 2k 2 BUBCHENS 20, BRI YR T 40
i 2454 73 1A L2 - FR B ) Ve T 7 I R A R0 A
PTEN (phosphatase and tension homolog deleted on
chromosome ten) /& /K fi# 3- IR IULEE(PIPs) Ay 2- BEIR
JVLIE (PIP,) () 5% 1 Wl LR FHL Ak 3- ol I UL e ik Bl
(PI3K) % PR 1k %% (1 ¥ i B (protein kinase B, PKB/
AKT), PHIKr PIBK/AKT (15 ‘5 A&, R s A A
J& A B[R e DR 2 LR T Bl D T sl
KgAK SHT RGN 7755, FRES
X N DR e b O B L SN DR e
R, 294 12.5%[1095 N PTEN JEEE M1, 1 70%
(1995 N\ PTEN K&K OF =15, PTEN Gk
5 IR AR R A BN, K PTEN 16
P R SR R FE A FH AT e H T H D RE TG 2 3
(). S P # 5 M R I, PTEN Rk Ru K
e AFP m ik RIEAHOC, JIF H 5@ A TS
FEAT R FEARDCPERY, AFP J2 o 40 0 i 202 1R 2R 1
i, AFP %I PTEN (W) REAT AT M S AR X PLids
ST AT ? AFP 2 AN 2 B0 e 40 o A= K
{5 5B I E Y ? XL ] 82 AR T 4 i
Ak R rh s R Ak AFP T AR AR AR O R
AHFFES3 AT AFP 7 i 40 i 4 67 PTEN 35 1% 1) 5%
Wi, $EZR AFP & PI3K/ AKT 15 5 A& i 1) — 455y
T

1 MR57E

1.1 HRNES R

AT Bel 7402, HepG2 A1 HLE 40 Jfo b 5¢
KPR A i A i B 7 R 32 it /NPT N AFP
TP A (code: T-2). Hfi N AKT/PKB £ 5T
& (code: 18). Phosph-AKT/PKB alpha(ser473)% o,
% PLAk (code: 232) W 3K T Perfe Scientific /A ]
(USA); B-Actin(code: sc-1616, 8432)H.7a ik,
Western blotting luminol reagent (code: sc-2048) M
Santa Cruz 7 ) (California, USA)I I gt A
PTEN % 7 B& $U /& & Lab Vision corporation
(California, USA)/™ fh; 90N BRI AL PB4
FMEPUR . FPRZ wEDIAE; FITC-conjugated
(code: 66288) = $i % I TRITC-conjugated (code:
61551) =E Bt/ B —Hi K Jackson ImmunoResearch
Laboratories Inc (Baltimore, PA, USA);” #; RNA
T ik 771 & pGPU6/GFP/Neo siRNA Expression

Vector Kit (code: E-07/F-07) M\ L3¢ 7 3§ 25 £ AR A
FR 7> 7] (Shanghai GenePharma Co, Ltd, [ L)
J3%, Ly294002(2-(4morpholinyl)-8-phenyl-benzopyran-
L9908-1MG), ATRA
(code: 98F-0178)4 Sigma 24 %]/ f; pcDNA3.1 2%
i) WA B AE B R A R (T )34
1.2 ZAAEtESE

F&H 10%JR 25 3% (GIBCOBRL 2y ) 77 i) )
RPMI- 1640 375 3E(GIBCOBRL 2 @ 7 )35 77 A ST
Jii Bel 7402 11 HepG2 #fi s, F] DMEM 537 i 35
7% HLE 401, F740 f 2] 90% s 1, A 0.25%
(1) 12 RV A A P, T AT 10% 6 24 13 (1)
RPMI-1640 5, DMEM 5537 FEWCEL 40 g, 40 i i
BRI EH, A ST
1.3 Western blotting 7 #T#8 X & E Ay FTiX

Bel 7402 4fU4% 1.0x10° 4~ /ml, 15FET 33 em?
BRI, BB 3 ANFATH, B oml, 41 gk
DUk BT 78 (AN & i03E (85 223024 h )5, o
10% fity 4= M3 [ 55 78 W55 9% 12h, A ATRA
(160 wmol/L)AbH 24 h, WeAEF-24AAR4A0 M, $LH4l
W 1T, AT 2R N M Ik % 6 FE Wk (SDS-PAGE),
BEIEL, IIN—PUE 4C BRI A 12 h, BRI A
HIBEARAC LT BRANED TR P SRR 5
2 h J5, MRt W% (Western blotting Luminol
Reagent, code: sc-2048)fill 41 it AFP. PTEN. AKT
AT B-Actin & H 1) &k, JFH FUI 2 #] (Japan)
LAS3000 Y4k 2% & 9% / %% )% (Chemiluminescence/
fluorescence) [ H11F 24 A2 £ (A 4% 717 . TEAN I )71k
FSCRR[251HEA T
14 BAELBEERBEEAMRELSRNARA
E L

20 mmx20 mm 155 3% i Gkt A B, s
R R A RCE T 6 FLA BT IR P, RJE A
S 10% 06 25 1L ) RPMI-1640 40 i 1 45 3]
2x10* AN /ml FAI40 fL B 2 ml, A5 40 A 31 70% 7k
Ao 4% 5 I i 52 40 2 30 min, FFA 0.3%[1)
Triton X-100 2140 i 30 min, e 43 iiA, H
PBS iHUE4I M 3 ¥k, LA Ailiiak, FH S%lhd i
5 (PBS FC )BT AL M 1 h, ZHiE I, A/
BUPTA AFP 1) 50 v FEHUAR (PR EE A 11 100)F1
HaPt N PTEN [1) 2 SCREHUARIUAIKREE ) 11 50),
4CHPE 12 h, Ls—Puiik, H PBS VUL 3
K, N FITC A id 19 =E 9T % — HU A TRITC br
0 EEPUNR P, SRR 2 h(EE), T

4-one hydrochloride) (code:
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10 pl ¥R FE 100 mg/L [¥) DAPL, =i 8% 30 min
(BE), P ARk, 1 ml PBS i vE40 A 3
X, H Olympus Fluoview FV1000(Japan) 24 )t
AL WM SR id 25 ROt IR, 856
TR REMES X, 867 1 E s L.
1.5 GRIEMERASTERREEER

Bel 7402 F1 HepG2 41 Jf134 FH % 10% fity 2 1fiL i
) RPMI-1640 {42 %1 2.0x10* 4~ /ml, 5 ml 41 i &
WREFET 33 em? MIREFRIE, R4 3 ANFAT I,
MM TR 48 h Ja, EFIGIRM, A 10%)A
AL 1) RPMI-1640 F115 3% 24 h, #2041 ez 1

T, ARG 4 4y, b4 Input, FR 3

23 M AT AFP H50 4. $t PTEN 2 5 Bt
A A G P8 1137 (IgG) D e AH Y. (R P s, 4R 05
protein A-agarose PRI G W T agarose
KT b, B0 veI R O, A AR R
R AR P T VA agarose BR -5 B A RE SW) 4 B,
2 SDS-PAGE .40l F1 414473 8BS, Western blotting
SIFTAISEPTE, ] FUIT 2 %] (Japan)LAS3000 714
27 K6 1 ¢ )6(Chemiluminescence/fluorescence){X A
1.6 RNA FHIZAHE AFP Fik

20 mmx20 mm 155 3% 5 Sl it ab B, s
T R R R 6 LI IR, ARE A
10%If 2 IfiL 375 1) RPMI-1640 % Bel 7402 41 fifg i 2%
2 2x10* A /ml (40 MBI 2 ml, F740 2] 80%
MG, H YO 4 M A siRNA-AFP ¥ 41 1)
pGPU6/GFP/Neo Jii ki, T4t AFP ik 17 FI[ 1E
X : GAAC GTGG TCAA TGTA TAA, & X :
TTAT ACAT TGAC CACG TTC]# & siRNA-AFP
923, BMEXIFHIIE X : GTTC TCCG AACG
TGTC ACG, X X : ACGT GACA CGTT CGGA
GAA]# &y siRNA-control. F Lipofectamine™ 2000
(Invitrogen 2 m] /7 iR MEEE Gy, R 12 h )5,
Tk, A 10% 16 4 035 () RPMI-1640
R 18h 5, W@y, BTN L,
D SIRTAT I 2

Bel 7402 41 i 34 FH & 10% Jifi 2F 1l 37 ) RPMI-
1640 %3] 2.0x10* A /ml, 5 ml HPEEETR T 33 cm?
EEFEN, BB 3 APAT IR, A7 40 L Rs 7% 80%
B &5, R CAEWEA siRNA-AFP 7 41 1)
pGPU6/GFP/Neo Jiiki, F Lipofectamine™ 2000 fi
TR R A0, FrE Y 12 h J5 ORI 1
FEW, TR FE4NHE 18 h, 1% Western blotting /7 V%

SEERN M 2R (1 BT M AFP KL, e THURCR.
1.7 RNAi #l#] AFP 3Rk G AKT B5ER {¢ 89 520

Bel 7402 4l {fu 1% 10%Jif 4 1135 1] RPMI-1640
PR 2.0x105 A /ml, 2 ml 40O B35 T 6 FL4i
MaxEFet, R4l 3 ASFATIL, FrafiigE 70%
MiA Ja, FE O AR AT siRNA-AFP923 J7 4111
pGPU6/GFP/Neo Jiiki, Fi Lipofectamine™ 2000 fi
T IBARE M, FrfEd 120 5, BT
R IR IR R 408 12 h, T ATRA(160 wmol/L)
AEBEZN MO 12 h, 4% Western blotting J5 74 £ B 41 g
F A IR T AKT IR 1L AKT[p-AKT(Ser473)]
PRIk,
1.8 AFP RiXFH KA E K HXIBF MR AKT
HER 1L A 20

R #5 AFP 1) %t [ )7 1) (GenBank % [ifi 5 :
NM_001134) A A JH-BE4H i 988 HepG2 48 Jifg b 4 14
AFP JE A [F) 4= K cDNA (514 1ETH 5 TAG
GAATTC TAGCAA CCATG AATGT GGTGG 3,
K I 5" AGC TCTAG A TTAA ACTCC CAAAG
CAGCA CG 3'), PCR ¥ #1412, 95C 3 min,
98°C 10 s—53°C 10 s—72°C 2 min, 30 MG,
72°C 10 min. afp FEIH] EcoR T 1 Xba T #EATHED],
BT pcDNA3.1 IR ) CMV JHBh T2 )5, ofp FE
Mgtk pcDNA3.1 iE#: )5, fiv % 4 pcDNA3.1-gfp
oAk, AU VKR R uE B R,
Lipofectamine™ 2000 {i£ #f pcDNA3.1-afp & 14 4% 4t
HLE 41 Jfi 36 h 5, Western blotting %) #1 HLE 4
ML 7) AFP R 16 &L, FF 40 B % 4% pcDNA3.1-gfp
W AR5 ATRA (160 pmol/L) 4k B 12 h, M %2
pcDNA3.1-gfp %} HLE 40}l p-AKT(Serd73) 31k 1) 5
M. %% 9% pcDNA3.1-afp #ifk 34 h, T Ly294002
(2R FE R 50 wmol/L)AbHE 41 i 62 h, 434 p-AKT
(Serd73)IMRIETE L.
1.9 MTT 247 ATRA Xf 9240 B 4 < A 521 1L
X AFP % FTE4HREMN = ATRA HI1EFH
1.9.1 MTT 23 #Ht ATRA X} i 40 i A= A 1 5
Bel 7402 4fi ffi F1 HLE 41 ffd 4% 2.5x10* 4™ /ml 43 5l 5%
7T 96 FLET TR, FraE G IR 2] 60% & 5, H
AN )9 JE 1) ATRA(DMSO Wi, W24 51k 0.
10, 20. 40. 80 A1 160 wmol/L)AbHE 4N A, 5 it
HECZH O AH N 7 40 L ) DMSO, AL 41 g 24 h )5
IIANZREE ) 10 mg/L 1) MTT, 4k8iR59% 4h, %
PR, H PBS PE4iiE 3 U, A 120 ml/ 4L
) DMSO, %% 1X7% % 30 min, H} ELX-800UV
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Universal Microplate Reader (Bio-TEK Instrument
Co) B br G 570 nm K RO BE(E (A ), AR
1 AR R L.

19.2  AFP X HEAIMI 3 ATRA FEH]. B RNA
TP Bel 7402 41 fa A1 %% 4 pcDNA3.1-afp 1) HLE
(HLE 401 MU 4% 3x10%Yml 5535 F 6 LA, 4L 3 ml,
R fu K 2 70%f 4, ] Lipofectamine™ 2000 {i¢
it pcDNA3.1-afp #ifh¥ 4« HLE 4 36 h J5, M
0.25%BMEH AL, B9 pcDNA3.1-gfp ] HLE),
Bel 7402 1 HLE 41l 33 4% 2.5x10* 4™ /ml £53% T 96
FLEEFRIR(0.33 cm?), X} HHZN AR5 711 Bel 7402
FIHLE 400, Fr40 K3 60%mh & 5, FH 29K
A 40 wmol/L [¥) ATRA 4k 3 Bel 7402 4 Jf1, 1
HLE 41 Jitl W ] £ ¥ £ 8 160 pmol/L ] ATRA 4t
B, WAL 008 0.4% 81 1.6% (1) DMSO, 4b#
24 h 5, ¥ B MTT J7 340 22 40 g, 75 1)

(2) (b)

Bel 7402 HLE HepG2

EEEED -« -— AFP

— e
—

—

—— e e ART
S S — -Actin

Bel 7402

ELX-800UV Universal Microplate Reader (Bio-TEK
Instrument Co.) BERR I A o 1, AR L

2 &% R

2.1 ABF#E Bel 7402 4l i % 15 PTEN Y15 &
ATRA 3f PTEN RiZ8IZM

Western blotting 73 H1&H, A Bel 7402 F
HepG2 4il il 75 %K ik AFP FIl AKT, [Mifk# & PTEN
(I 1a). {EAIE ATRA(40 wmol/L)X} Bel 7402 il
HepG2 4 i 1) AFP K IA ¥ A B F o md, (HZ&Re
&1t PTEN [5RIA, 1 775 ¥ ATRA(160 wmol/L)
IR T, AMLAEINH] AFP £k, i HLAE B S
HEIX YRR 40 0 £ 3% PTEN, 1F % 5t DMSO
X} Bel 7402 F11 HepG2 41l fif#) AFP A1 PTEN i )
A WL 52K 1b).

=)
—~

= 3

S £

g § § 2

X = i 3

5 5 T 5 3z

g 7] é [%2) é

s = = = =

S a < a <

EE =

e

L an

AFP/B-Actin  0.89  0.84 081 0.73 0.08
PTEN/B-Actin  0.91 089 143 090 1.87

R W . . — AFP

HepG2 { "= s S wwss Sl < PTEN

AFP/B-Actin  0.86 093 082 0.68 0.09
PTEN/B-Actin  0.31 038 0.63 029 0.84

Fig. 1 Influence of ATRA on the expression of AFP and PTEN in hepatoma cells
(a) The expression of AFP, PTEN and AKT in hepatoma cells. Human hepatoma cells line, Bel 7402, HepG2 and HLE were cultured in 5% CO, and

95% air in humid atmosphere environment, and the cells were lyzed, loading protein was 60 pg/line, Western blotting was applied to determined the

expression of the objective protein, detected the expression of B-actin as an internal control. (b) The effects of ATRA on the expression of AFP and
PTEN in hepatoma cells line. Bel 7402 and HepG2 cells were treated with ATRA (40 wmol/L) and (160 wmol/L) for 48 h, and the expression of AFP

and PTEN were detected by Western blotting. The result was representation of at least three replicated experiments.

22 HAHBEERMIEME AFP 5 PTEN #

Bel 7402. HepG2 #1 HLE ZHAE A £ ELL 1R
WOCHUR A WA I, N Bel 7402,

HepG2 4i Jfl N & 1 1) AFP 8004 T 40 i, 4F
SR TEAZ AT B 2 I 2R 4R (H TRITC #Rid i =t
5HAFP —Pi4i &, 4 tbnid WoR 12 AFP 73
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Ai). 1 Bel 7402, HepG2 A1 HLE 41 g 4 f¥) PTEN
W ETE RN, I/ PTEN 7641 il #%
W, EMIZE Y PTEN B 32 S5 45 70 41 i k% F Bl (O
FITC brid i — 4R 5Pt PTEN [—Hidi &, &0
FRic 7R [ J2 PTEN 20 4). MK 2 MR, 1
JRIX L, HARIE IR 44T R, Bel 7402 A1 HepG2
YN AFP I PTEN A3 3Le %, S £ o #r

Nucleolus(DAPI stained)

Bel 7402

HepG2

HLE

PTEN(FITC stained)

NI SEER S s e o AR 0 ) o i < A SR VA e
(¥ 2). H1T HLE # g ANkik AFP, T LAH] TRITC
FRicf) AFP H-% AT I, (HJE R LG 2/ FITC Ax
iC [ PTEN J: 5045 T HLE 41 f i f g 5, B8
LWL EEF] HLE 4 i N 47 AFP fil PTEN JLog il %
(K 2).

AFP(TRITC stained) Merged

Fig. 2 The expression and co-localization of AFP with PTEN in cytoplasm of hepatoma cells

Laser confocal microscopy was applied to observe the expression and co-localization of AFP with PTEN in cytoplasm of human hepatoma Bel 7402
(AFP-producing), HepG2 (AFP-producing) and HLE (non-AFP-producing) cells. Nucleolus: Blue(DAPI labeled), PTEN: Green(FITC labeled), AFP:

Red (FRITC labeled). The images were the representation of three independent experiments.

2.3 RIEIITIEAEIERBZE Bel 7402 HepG2 4H
F2A AFP 5 PTEN HItEE1EFA

o B FLYTHE (Co-TP) VST UE I, i 41 i N
ff] AFP fit 55 PTEN 455, [RII A H i b dedaitie
P, HHeR I ] PTEN-AFP 8 &4 E7E,
WA RN, ARSI, RN
AFP 5 PTEN ReLL S SRR IE A7 AE T Bel 7402 41
Jfi( P&l 3a)#1 HepG2 4fiffd+h (14l 3b). HiT HLE 4 Jifd
ANk AFP, JtLAYE HLE 40 i %% 4 pcDNA3.1-¢fp
Ja 30 h, Al HLE 40114 AFP 1314, &I HLE
YN AT AFP =& IA (K 3¢), H Co-IP HiAR 40T
SRR R, fEFE Y pcDNA3. 1-gfp 1) HLE 41 fiu v,

AFP fig 55 PTEN MHE 254, % 45 8044k 1 HLE
A IF AR Wonf AFP IWA7AE X AFP 5 PTEN 454G
RIZES (14 3d).
2.4 AFP %I Bel 7402 0 HLE 40 AKT %82 1L B9
Al

N Bel 7402 4 fid HAT =R 8 AFP [N,
A FCRH TP AFP 2l mRNA £ B 1) v BEAN
pGPU6/GFP/Neo JJi #i 1% £z (i #X siRNA-AFP923) J5
gL Bel 7402 4 iy, i pGPU6/GFP/Neo Jii ki 45
TP FI AT Bel 7402 41311 AFP %Kik,
5L, siRNA-AFP923 g7 %0 T3 AFP {11k
(8 4a). FrLLSz56 R ] siRNA- AFP923 T3 AFP
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Fig. 3 Interaction of AFP with PTEN in human hepatoma cells
(a) AFP interaction with PTEN was detected by Co-IP in Bel 7402 cells. (b) AFP interaction with PTEN was detected by Co-IP in HepG2 cells. (c)
cDNA of AFP gene was inserted to the vector pcDNA3.1 for constructing the expression vector of AFP (named pcDNA3.1-afp), and transfected into

HLE cells for 30 h, then the expression of AFP was detected by Western blotting, Bel 7402 cells as a positive control. (d) HLE cells were transfected

with pcDNA3.1-qfp for 30 h, and the interaction of AFP with PTEN was detected by Co-IP. The result was representation of at least three replicated
experiments. IP: Immuno-precipitation; IB: Immuno-blotting.

(2)

siRNA-AFP923 - - +
siRNA-control - + -

~—AFP

(- Actin

AFP/B-Actin 0.94 0.91 0.17

(©)
pcDNA3.1-¢p - - - + +
LY294002 - - + - +
pcDNA3.1 - - - -

p-AKT/total-AKT 0.870.79 0.09 1.76 0.48

Fig. 4 Effect of AFP on the expression of phosphorylated AKT(Ser473) in Bel 7402 and HLE cells

«—p-AKT(Ser473)
~—Total AKT

~—B-Actin

(b)

siRNA-AFP923 - - +
siRNA-control -+ —
|

.— «—Total-AKT

p-AKT/total-AKT 1.24 1.65 0.13

@ ATRA - + - - +

LY294002 - - + - -

pcDNA3.I-gfp - - - + +
. -

S -

p-AKT/total-AKT 0.96 0.32 0.14 2.871.15

— e

(a) siRNA knockdown the expression of AFP in Bel 7402 cells, Western blot was used to analysis expression of AFP. (b) The expression of AKT and
p-AKT (ser473) in Bel 7402 cells after transfection with AFP-siRNA923 for 30 h. (c) HLE cells were transfected with pcDNA-qfp for 36 h followed
treated with Ly294002 (1.5 wmol/L) and the expression of AKT and p-AKT(ser473) were evidenced by Western blotting. (d) HLE cells were transfected
with pcDNA-gfp for 36 h followed treated with ATRA (160 pmol/L) for 12 h and the expression of AKT and p-AKT(ser473) were detected by Western

blotting. The quantitative data represented the densitometry ratio of the protein. Control-siRNA represented a scrambled siRNA control. The result was

representation of at least three replicated experiments.
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Fik. TN Bel 7402 40 AFP £k )5, 1F
H AR 5G IR I 45 18 T B W) Bel 7402 40 Jfa 1¥) AKT
(Serd73) WAL . T EAZKIL AFP 1) HLE 4i g HL
Bt pcDNA3.1-ofp W GE 1. 2 PE{E E AKT (Serd73)
W% 1k . H PIBK HF 5 P 40 6 9 Ly294002 5
pcDNA3.1-fp FE[FIALEE HLE 40, W) AKT(Ser473)
1 1R AL W 2 9 /D (1] 4b); F ATRA (160 wmol/L)
AbFE HLE 41 i )5, AKT(Serd73) 1% 14 1H & ik 2>
(& 4c), MY pcDNA3. 1-fp, REW] WX ATRA
X} AKT(Serd73) i 4k 401 /E (K 4d).
2.5 AFP X ATRA i%ESH) Bel 7402 HREATHIIR
AERFIRT caspase-3 7& AT

TERF LRI, H/NFIE) ATRA(40 umol/L)
Ab BN HH9 Bel 7402 40 48 h i, ) 4H L o T

(a) Control siRN. ntrol

Cells morphology
(observed by
optical microscopy)

DAPI stain
(observed by
fluorescence
microscopy)

(b)

siRNA-AFP923 - - - +

ATRA(40 pmol/L) - - + _
siRNA-Control — + - _

KA WEYE W, (B 275 Bel 7402 40 J %% Gt
siRNA-AFP923 J5, T/ ATRA(40 wmol/L)4b 2,
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Fig. 5 The resistant effect of AFP on the apoptosis induced by ATRA in Bel 7402 cells
(a) Bel 7402 cells were cultured in 5% CO, and 95% air in humid atmosphere environment, and the cells were transfected with siRNA-AFP923 for 30 h
followed by being treated with ATRA(40 pmol/L), the morphology of cells were observed and images were acquired by optical microscopy (x400). The
cellular caryon was stained by DAPI and the alteration of karyoplast was observed by fluorescence microscopy. The white arrow indicated the
apoptosome of the caryoplast. The images were representation of at least three replicated experimentation. (b) Influence of AFP on ATRA regulated the
expression and activity of caspase-3 in Bel 7402 cells. Bel 7402 cells were transfected with siRNA-AFP923 vector for 30 h followed by treatment with
ATRA (40 pmol/L) for another 24 h, the protein expression was measured by Western blot. These images were the representation of at least three

repeated experiments.
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Fig. 6 The effects of AFP on growth of Bel 7402 and HLE cells
(a) Influence of ATRA on growth of Bel 7402 cells. (b) Influence of ATRA on growth of HLE cells. MTT assay was used to evaluate the growth of

hepatoma cells, DMSO was the vehicle for ATRA and was used as a vehicle control. *P < 0.05, and **P <0.01 compared with untreated group, n=8. (c)
Effects of siRNA-AFP923 on the growth of Bel 7402 cells, siRNA-AFP923 was transfected into Bel 7402 cells for 30 h followed by being treated with
ATRA (40 wmol/L) for 24 h. (d) Effect of pcDNA3.1-qfp on the growth of HLE cells. HLE cells were transfected with pcDNA3.1-qfp for 36 h
followed treated with ATRA (160 wmol/L) for 24 h. MTT assay was used to evaluate the growth of hepatoma cells, DMSO was the vehicle for ATRA

and was used as a vehicle control. *P < 0.05, and **P < 0.01 compared with untreated group, n=8. siRNA-control represented a scrambled siRNA

control. These experiments were repeated at least three times. [J: ATRA; Il : DMSO.
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Inhibited The Activity of PTEN by a-Fetoprotein Caused Resistance
to all trans Retinoic Acid of Hepatoma Cells
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Abstract «o-Fetoprotein (AFP) has a property to maintain the growth of hepetocellular cancinoma cells(HCC)
in vivo, but the critical functional step of AFP is still obscurity. In order to explore AFP influences on the
transduction of PTEN/AKT signal in HCC, expression of PTEN in human hepatoma cells and the effect of all trans
retinoic acid (ATRA) on PTEN expression in these cancer cells were detected by Western blotting. AFP interacted
with PTEN was analyzed by co-immunoprecipitation (Co-IP). Laser confocal microscopy was used to observe
co-localization of AFP and PTEN. Short small RNA interfering (RNAi) was applied to knockdown the expression
of AFP in Bel 7402 cells, and the phosphorylation of protein kinase B(AKT) was detected by Western blotting.
Growth of Bel 7402 and HLE cells were assayed by MTT. Results showed that Bel 7402 cells expressed PTEN,
and the expression of PTEN was induced by ATRA (160 wmol/L) mildly. Co-IP indicated that AFP has a property
to interact with PTEN. PTEN co-localization with AFP was observed in cytoplasm of Bel 7402 cells. Constructed
RNAI vector could knockdown the expression of AFP, expression of PTEN was promoted and phosphorylation of
AKT was decreased when the expression of AFP was interfered or the cells were treated with ATRA(160 pwmol/L).
AFP-expressed vector pcDNA3.1-qfp was transfected into human hepatoma HLE cells (AFP-non production).
Co-IP analysis indicated that AFP interacted with PTEN, and expression of p-AKT(Ser473) was promoted in the
tumor cells. It was also proved that pcDNA3.1-qfp was able to reduce the role of Ly294002 in inhibiting the
activity of AKT in HLE cells. These data provide the first evidence that AFP has a capacity to both interact with
and inhibit activity of PTEN, which is also the pivotal events in the process that AFP activated the transduction of
PI3K/AKT signal in hepatoma cells. Cytoplasmic AFP plays importance role on the resistance to ATRA induced
apoptosis of HCC.
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