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Abstract

AIM: To evaluate the effects of the human fragile
histidine triad gene on cell proliferation and
apoptosis of the Hep3B human hepatocellular
carcinoma line.

METHODS: A recombinant pcDNA3.1 (+)/FHIT
including functional region of human fragile
histidine triad gene (FHIT) was constructed for
transfer into human hepatocellular carcinoma
cells in vitro. mRNA and protein expressions of
the gene in the transfected cells were detected
by reverse transcriptase-polymerase chain reac-
tion and Western blot, respectively. MTT [3-(4,
5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide] assay was used to assess the effects of
FHIT on proliferation. Cell cycle changes and
apoptosis were measured by flow cytometry.

RESULTS: Hep3B cells expressed high levels of

FHIT-mRNA and FHIT protein after infection
with pcDNA3.1 (+)/FHIT. The growth of Hep3B
cells treated with pcDNA3.1 (+)/FHIT was sig-
nificantly inhibited. pcDNA3.1 (+)/FHIT-infect-
ed Hep3B cells showed a significant increase in
Gy-G; phase and FHIT-induced apoptosis com-
pared with controls (72.23 + 0.84 vs 54.36 = 0.78
and 53.17 £ 0.52, P < 0.05, respectively).

CONCLUSION: Transfer of the FHIT gene in-
hibited the growth of human hepatocellular car-
cinoma cells and induced cell apoptosis.
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Fik: ME—ANGCASFHITA R A AR
HRpcDNA3.1(+)/FHIT, 4k s} 4% ANF 5% 20 B
Hep3B, i# 4 & - &84t R 5 (RT-PCR), & &
FP % (Western blot)2- A4 B 69 3L F R B K
o FGA, @it ek KR IE . AKX s ALy
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0.84 vs 54.36+0.78, 53.17+0.52, P<0.05).
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19964:0hta et a/'' K4t 5 T i3k (exon
trapping) T4 (0 /43p14.2 L e % HHFHITIE K. fifi
JaVF 2 2535 ROINAT LK 2 B8 Th A7 /EFHI TR
DRI 1) S, DA R FHLTT 35 R e — S22 (1 o {0k S
P N LR 40 i R Hep3BAZ AEFHITH:
SR, mRNAFIER (5™, AT
FAT IR — RS A 4L 2R — AR (FHIT)
IR B R IE B ARpc DN A3 1(+)/FHIT, A4k
g N 4H R Hep3B, LARITFHITEE K76 T
e 40 PS5 B R T P R A

1 MRRSA

1.1 ## BFRE coli DH5 oM % KI5 8 4k
pcDNA3.1(+) I A % LR 47, PBluescript SK FHIT
SRS FHITH: 4 K e DNA(H1 34 [ Duke k2%
Xiaofan Wang#(#% 2 4). Hep3B4H o bkl 5 _L-ifF
HORHGE A i . 30 S-SR G i RE SO (RT-PCR)
A& A H ATaKaRaZA @), FHIT Abl [H 3
FEZymed 2 A, 4 fu JE IS a7 220 B 5 [
Becton DickinsonZ ).

1.2 7%

1.2.1 e MmERET BUI% ¢ Em
PBluescript SK FHITUR AL (g A4 T3k
TTDNAFHIGE . AEEp e b d Sl V) [
pcDNA3.1(8PBluescript SK FHIT). BamH I ,
Xba 1, 37°CAKHEFI2 h. B EIREGEI =Wy Rk,
KN 1.0 kbFHITHE K 1 Befils.4 kb P4k
FIpc DN A3.1H HELIKEE I RSO ) S Rl $Aa
ApcDNA3.1(+)/FHIT, ZEEpi& rh g 37 Jioki 41
SNVARF: FHITHER Fr By 2RI pe DNA3.1;
T4EH, 16°C/KH12 h, HHIEZEHDHSa,
PRI e B AT R TR 455

1.2.2 2afa¥E 3 Atk 3 Hep3B4IM /T 7100 mL/L
RG24 L35 (Gibeo A /), J11.0 mmol/LTA
R4k, 0.1 mmol/LAR LN LR, 1£37°C, 50
mL/L CO,FIRSE T 1795 F A K HE [ Hep3B
A M FE A T oALBR T, i B B T0% A A
I, #%Lipofectamine2000( /I i 14 #% YLk 77 £1)
Ui 134T pec DN A3 (+)/FHI T e, # 4% )5
FG418(500 mg/L)iEAT¥iiik, G418(250 mg/L)
AEFFIHVE. FHITIEN . S8R YeHep3 B4 i
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FHIT4 i, M54 BEFHITH K4 5 +5-
AT 9(PL: 5'-ATGTCGTTCAGA-3'"; P2:
5-CTGAAAGTACAC-3")", KH TRIzoliili$%
HIRSARNA, 64T %, JGHATPCRIR MY, 1=
Y0 g/LELNRREEEI vk, PCRIR Y. 2244 94°C
PiAZYES min; 94°CA5TE1 min, 44°C3E K1 min.
72°CHEAH45 s, 30MEFA 5 72°C FFAEAH T min.
1.2.4 Western¥p it 7% Bk /= (f Hep3B-FHIT4
Ji, 4 AR A B e, B0 S B, B
Wrre iy 2 B AW, 120 g/L SDS-ZE A4k
JE IS FELUK, K B 1 e SRR IR AT A L, AT
B, SFHITHUALE &, G BRI A i 25
B P, B ROGZ(ECL) ik ()5 I,
1.2.5 v 35 (MTT) bk & i 4l £ 3 37 5 tm e
Ak A 1X 1041 fE (541200 uL)#RlF-961L
BRI, BRI R OAL, W3 FATAL, A
MTT(5 g/L) G k407 &4 h, LIk /o
DMSO. il I G g5 A5 A1 5E 5 LY 36 P AR
(e K570 nm). BERE24 hiF)RE LD &, s
TE6 d, MEE3LL AN s s e ) AR k.
1.2.6 X 20 JAL AT 4m 6L 8 A0 B A = KD i
DR A0 4 B, FH 1% 5 28 M (P B S) P42
W, A K700 mL/L ZEE[H €, 4 TR, LA
PBSYLL 482, I HPB S & S a i g, MiN
BEPDRG, w4 i (FCM)73Hr 4 g 4
AR B TR

it F A0 RHISPSSIL.54 il ik ATe
KoY. Fodin Llmean £ SDR IR, P<0.05FK /A 3%

ZEFE.
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2.1 By % JfikiPBluescript SK FHIT. I
WA AR TR A WY, 5GenBankfFHIT
mRNAJFFFIFFCE Bl 5 : NM_002012). Ji ki
PBluescript SK FHITZ W §V)BamH 1 FlXba
Jii, BB R s LYK AT AL 1.0 12,7 kb¥I 4 DNA
At (K1), FibipcDNA3.1(+)/FHITZ N 1) iy
BamH 1 F.Xba 1 )&, SEHEER AL vk o] WL 1.0F0
5.4 kb ) H4DNA S (1), Ui pcDNA3.1(+)/
FHITH) ).

2.2 kG )G I FHIT-mRNA 8 &k YL
pcDNA3.1(+)/FHIT/S, Hep3B-FHIT4 Jfu FHIT-
mRNAPHPE, 41400 bpseais, 2 SR G4 i

FHIT, # % T4
EFHITAR #
&4, mRNA
o B G FH M
Hep3BAT & 2m AL,
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PN
28 leHep3BJa 20
oLk A bk
AL, A A TR
FHITA B £ %
o 3G h A
PagER, AT
Wy R S T R AR
— B EAE

B 1 FRHIPcDNA3.I(+)/
FHITEBEDYERE. M1: Marker
%/DNA/EcoR | +Hind
II'; M2: Marker DL2000;
1: FBikipcDNA3.1(+)/
FHIT; 2: Bgb) 5 i ik
pcDNA3.1(+)/FHIT.

400 bp
B-actin

2 ELFIFHep3BMIEFHIT mRNARIA. M: 1000 bp
Marker; 1: Hep3B—FHIT4HI; 2: 234 (454 41ifIHep3B—C;
3: RN Hep3B.

Hep3B-CHIEARYN i Hep3BA WL 4571 1 ik
(#2).

2.3 ARG mAFHITE G 0 &k B
pcDNA3.1(+)/FHITJ5, Hep3B-FHIT4I il 47
17 kDalfJFHITE [ &1k, 125 80445 44 40 i
Hep3B-CHEEAN fuHep3BA WFHITH ([ #ik
(E13).

2.4 wEvk I (MTT) L & k4] 4% 22 3] 5 tm L3 74
At A 09 AL FHITHE R #E 441 g Hep3B-FHITH
SRR Y AN i Hep3B-C HISE A 41 fiuHep3BH
AR R P ek A, JC A IA B E AR K S
SEOINBA 2, 72 AT 0 2 PE(P<0.05) (K1 4).

2.5 Hep3Bam st dear g A K B IR A =& ey &
1 Hep3B-FHITH IR G,/M I e SIH LL 45 B .
K, Gy/G IEL W] Bag i, P4 40 g et W B

TN AR TR A G2 (P<0.05, 3 1).
3 11e

IR 3 A, FHITE 25— SR ME 1 A7 R
TR A HE R K3 2L N, I FLFHTTHE (A 5 2
iR A AR S I AR e ST A
TR A a7 A A F I T A A A4 i
. BRRMKIEMNSEA ARG 52

17 kDa

B-actin
SR FUWiifl Hep3B—FHIT
Hep3B Hep3B-C  4fiify

3 ERFHITISHep3BABIEHYWestern£ER.
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B 4 AFEMRevEKEL

U A iR AH AL, R AE A F H T DA ) v FE A
Sl L. Yuan er al™ R IN64.3%(9/14) () -9 40
W R AFAEFHITHE KR TA T, Jorh4As th BLFHIT
mRNA N (1 78 40 R I A RIAFHITHE
JEUE 2 AT K L29.4%(10/34) [ I 2 23 v 77 42
FHITHE K 55540 7 1082k, 61.5%(8/13) (¥ T i
Y R P AEELOHBU R (AR TG A7 i Qe ik
L50%(5/10) 1 - 4 Ay 2 v CFHIT 82 1 1R %
k. Gramantieri et a/' "X} 28 IHCC 35 [ 4120
AR ALY, 1061 1E 5 A2 ORI, S
FHITH 5% }46.4%(1 1] K AL T 42, 241
RAETHCCEE WAEEALZR), 1104 1F 5
YLLK RIS e 3. Bl T LR B, 752 i
PRI 25 175 3 1) K PR A AR A e v s e IR A
A FHITHE A 5 Y,

FHITH] g 3 230 3 ff APn AZKfi# 4 AT PRI
AMPKZ i A NAPnA B2k, APnASE
GRS T, BT RAEFHITERA 5, s
i i 2k 2 B8 T FHITK APn AREf# ) AMPAI
ATPIfe ), SEAMMNAPnAKR R &, 4h )
W RKEIAPn AT R A8 s A K A5 54 %, B
T 0 1) A K 3 A2 sl R T T S BUE AR 54
FHITE [1H8/EH T mRNAME A4, 5% m 5%
FERImRNA IR E, [l 2 Rer 2k bl fe s | i
Jipgga™). Siprashvil e a/"* K¢ B AE I FHIT AR R &
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e, = NS N EERFHITNIHEBIEHep3BEEBIENN 2003
£ 1 FHTEEN AFFEMIRHep3BE 4B iREHAFDETHI220m(mean + SD) WA R
A X 3 A 5 98

il e Gy/G, S G,/M IRAT (%)
Hep3B 54.36+0.78 17.40 +1.32 28.01+1.12 3.78+0.36
Hep3B-C 53.17 +0.52 18.23+2.51 28.55+0.55 3.52+0.33
Hep3B—FHIT® 72.23+0.84 12.57 £0.42 15.12 +£1.31 9.74+0.43

°P<0.05 vs Hep3BFJHep3B-C.

A7 G2 5 A ) R PR AT A p 3 A K AR IS 2 1) 5
A RIFHITH e 25 DFHITH PR 40 i b, I
FHITHE K5 5 AN e 4l 41 3R 15 A= K AR, i
A e R A 40 SRS T B I R IR B A, TR
5 T ALAT 7 400 1 R L 2 S T W L A
Ik, N HFHITH 15 R 45 G 40 g A=
A A LA p3 AZK i Bl 1A 1 5 EE 2 A7 OGFHIT
1 Dy e S AR AL e idE— 2B L. AR SE
b, FATT i N 40 M R Hep3BAL Y & 4 K
FHITcDNA [1) EURZ F IR 3 A4, S50 1 T TOUT e 4t
il R Hep3BIH LR Fik, DLVLEEHE Yy 5 - 40
FRHep3BAW AR Az, 45 Bk, ek
it Hep3 B4 Jfl, HFHITHE K (P mRNA . & (1%
SR BHYE. T A B A Y i Hep3 B-C RIS A 41 iy
Hep3BAK WLFHITHE K [JmRNA . 2 (1%L, HE—
K I G 1 S R H e p3 B4R I 1) 26 4 2 PR 1)
A, BATTR I, J8Th i YeFHTTHE DA () - 40 i
HARAMEBIERE S %, G/MBH LSHILLEI I 2~
B, Go/G T ELA9) B S 386, 8 T 400 e 2 A B Sl vy
T30 HE RN 23 R Y 4. WAUAIESE T FHITHE
DR 175 S T 0 PR R T O 4 .

T ARSI, AN FHITRE R A fg
TH A n M PR GO, RS T S
P FAE T, 5 A S 4 M & AR DR T ASEEG
AR T X — 5, ARG T IRt T —Hh
Tk
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