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Abstract
AIM: To investigate the expression of farnesyltransfera-

se(FTase) beta-subunit mRNA in gastric cancer tissues
and its relations with the clinicopathological features
and point mutation in codon 12 of H-ras gene.

METHODS: Specimens were collected from 43 cases
of gastric cancer and their corresponding normal tis-
sues. The expression of FTase beta-subunit mRNA
was investigated by semi-quantitative reverse tran-
scriptase-polymerase chain reaction (RT-PCR). The
point mutation in codon 12 of H-ras gene was detected
by polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP). Wilcoxon Signed-
Rank Test was used to analyze the difference of the
matching data of FTase beta-subunit mRNA expres-
sion between gastric cancer and normal tissues. Mul-
tiple linear regression analysis was used to explore the
relations of FTase activity with the clinicopathological

features and H-ras mutation in gastric cancer.

RESULTS: The mean level of FTase beta-subunit
MRNA expression were significantly higher in gastric
cancer tissues than that in the corresponding normal
ones(0.89 + 0.48 5 0.69 + 0.40, Z = 2.469, P = 0.014).
Of the 43 cases, the mutation of H-ras 12 codon was
found in 1 case of cancer tissue(1/43, 2.3%), and no
mutation appeared in the all the normal tissues. The
expression of FTase beta-subunit mMRNA was not re-
lated to the age, tumor location, histological differentia-
tion, lymph node metastasis and H-ras 12 codon muta-
tion. But the female patients with signetring cell car-
cinoma had higher expression of FTase beta-subunit
MRNA.

CONCLUSION: The expression of FTase beta-subunit
mMRNA is up-regulated in gastric cancer. The point mu-
tation in codon 12 of H-ras gene is not related to the
expression of FTase beta-subunit mRNA.
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(FTase) B- T AT mRNAK L feH-ras & B % 12 % 751
% % T IKITFTasep- IE$4J-7EEEJJE BB RES

/RJ%E‘E#? 5. Hraslkh R T o9 % A
Fiik KGR B R AR R 5 B AR AR A3 A

¥ T F i B - f‘rié\@&%é)ijl(RT—PCR)/ﬂ* %€ FTase p-
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MR BEKE % SEPCR-RFLP) > ATH-ras& B % 12%
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£R: FRML FPFTase BEEIEMRNAR P 1HA 2
& T 2042(0.89+0.48 vs 0.69+0.40), F 48 A
B EEF(Z = 2469, P = 0.014). 436 § JEA L P
A LB Z IR E (143, 2.3%), B FHUR P REARE.
B B LR e F Tase P AimRNA £ A &M 5 8. M
JEIAL. LALRF SR, A Ak E L EAS B R H-rask
RERK, Fdolk, JRB A ip & om i 6 B
2 P A 5 % 9 FTase B2 £ A2mRNA & ik & 1.

4518 FTase B #42mRNAE B BB+ ik 5. §
B L FPH-rask R 128 8 F 58 TR, £ BB
B AP RAEZZ/ER, L 5FTase BIEEI/ZmMRNA #)
FIATABK.
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12 Je SRS i (Farnesyltransferase, FTase) & — 04 iy
W I, AR T LS YA . R % O
b, fE il — Lo g i 2 JTABRH R S B 1 I 5 — P IR (0
JeIEAL), IRPIALFE: Rastz [, 44T 28 HA, B(lamin A,
lamin B), ¥4 4£ 41 5t i (rhodopsin kinase), filf kA4 Al
fitt, cCGMPHATR —JiGMH 1) oV PR FI 4% 5 25 (transducin)
1y By 25 FTase i i o FT BT B0 4 ok 1 57— 5%
A, oA RN JE SR AR BEIR (FPP), B HLA 45 &
RastE . WIFT R, £930% 19N frashe e 58
A7, AT Rastk F R I, A5 HIRasHR (A n] I3k i
HEREAREIRE T, AR AL MR KA K. RastRE
A 5L B SAE A % PIC R, L, FTase
OV A YU IR TT I — AN H bR R ST . FTase
O 00 0 7 Bl s Sk &b i e R e A S
P AT T, TR PR 010, 3 W i e
B, FTaseft 2 Fi it A 23 im P 1G 0, $7~FTasen]
RE A I8 A AR (AR S 4, A R 1k i ogg 12 W 1) — Tl 4
BRI BATTR I 9 R 55 4 23 P F Tase B-F # Ay
MRNAZIEKCFHIH-rasHt H 55 125308 1 fi 58 AR 1
PRITEF Tase B- MV FL A7 ik DR 7 1 s vh R 3808 e 551
PRI fi s H-rastE RSB G R, TR B2
W TS AE, AFTasedlF)y6 7 B e et e
KA.

1 SRFTSE

1.1 A 55 20 23R AK43451 K5 T-2000-06/
2001-06 1 & K2 = 27 Bt i = Be AT B O DI BRI &
P BEAIE S 10 R AR YT R TR UK e A 2URIAH

N g 5 2 (B B s 21205 em Pl b)), INZDEPC(£
TR IR — LR ) K Ab B HL v B KR 115 mL gL
-10°C A7 4% . Y3354, 8, 4-%431-81(56.9+14.0)
% RARTA T S 234, B IRMALTE, BEIIE3 .
BRI ALE], BN Al fE 2. e tpl, Ao, (i
G433 I R 2 338 R b e 3. M R g e 32141, G
WL R 1), UICC T #11f, 11 #2841, 1114114
. PCRY™ 144 4802 (36 [EIPE 2 W] ); i He HEyit FL VKA
TR KT LKA (Bio-Rad A A]); g ki & 202 LobL
3K30%! (i [E Hereaus A 1); AMEIHX (GEEPEA H);
WAL T R (L5 ) BOH IR 2 M &2 452000); Re-
verse Transcription System(3%[EPromega/A r); TRIzol
D-Hanks#i (35 EGIBCOA H]); A MK (1 EMerck 2y
w]); PCRY W AR R, WAy, G4, 57)IKEE, Tris,
EDTA, BB A B Ibs 25 (il A= TAEMB AR IR 451 R
A ).

1.2 7%

1.2.1 RT-PCR# M FTase L E/ZmRNA# &k ik
TRIZoBAFIR A ZUERNA, FHIEARNA 2 ul
HAMV S e i kAT S e s, OBk A3 cDNAH]
YEPCR MM BEAR, ¥ HFTase BIF HLALSE KR Py
Z ML NGADPHIEN. FTase P47 mRNAJE
5192 M aCik 1113k, 51907 51(316 bp): 5’
-ATCCAGGCCACTACATACTTT-3" (iEX), 5’
-GGCTGATAGATTTTTGGTTTG-3" (xX); W
Z WA HIGADPHA K 51 % ¥ 41 (450 bp): 5’
-CTCAGACACCATGGGGAAGGTGA-3’ (IEX), 5
-ATGATCTTGAGGCTGTTGTCATA-3" (Jx X). 94°C
PiAEPES min, #RJ594°C 40 s, 56°C 40 s, 72°C 1 min
3SR, 572 CHE(H10 min. 3= 4)5 ul T
TRAL Z5E(0.5 mg/L)I15 o/ LB kit i Lk, 48
AN M 45 I I, LLSSAR 4 B R G0 e (1)
FiLpl(FTase B W HA/GADPH) HEAT 2 B 7T
KT AT 1L 5 I E+2 SDE e hid KA.
122 H-ras A BB A BEsE BN — FTREIER B KE 5 &
H(PCR-RFLP) & A4k il i v 15 W] 32 U o A
S AUIDNA, S IDNARKIL pLikTPCRY 1
H-rasFt RSB 1250 -, 5192 OCwk[14] e, 519
J¥%1(170 bp): 5° -CAGGGCCCTCCTTGGCAGG-3’
(IEX), 5" -GTCGTATTCGTCCACAAAATGG-3’
(R ). 94°C T PES min, #8/594°C 30 s, 60°C 30 s,
72°C 30 s ¥ HY35MIEFS, B 572 CHEAHS min. HXPCR
P15 nL TSR Z58(0.5 mo/L)I15 g/LE g
BEBERG T LYK, SPCR Markersif I, S8 AMSE AT H R
170 bps&td R WG Ry, 47884 FH R A U] il
Hpa LB, B4 180 of LI A 45 Bk Ml ot Fie FEL YK
XTHEPCR Marker Wiy 34 r= 4 & A 4 U1 I, By 2B A n]
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WM EEF166+56+48 bp — 4k ks, S8R e W 42 3]
122+48 bp P 4& FLIKHT.

it A O HISPSS10.08AF BT 482 4y
Br. KHWilcoxon FRATRL 5 20 b 1 9 A 55 2 4L0F
FTase BV LA mRNAZRIZ B0 HfE 1% % 5, £<0.05
A EFEE. R Z & D R B B A2
FTase BWIAAMRNA FIAVE ML I AR A f15- 2
. H-rasKE R 12200 1 i SR PG R, HiE NN
A, JG o AR R, P<0.05 0 K .

2 B8

2.1 FTase BEE/MRNAR k& B L4340
FTase BMLHAZmRNAME ¥)°F-1)4°40.8940.48, U
S EE 0] 7 40.66-0.96; 9 55 ZH 23 b 1)~ 4154 0.69 &
0.40, VU /37 #la) 4 0.56-0.89, Wy A LA & 25 1 2=
FE(Z = 2469, P = 0.014, K1) H4ILP A 3L
Rk, FHAL ALY EERIK, A R RIA LR
TwEMNZRP = 0.069 8).

2.2 H-ras#R B £ & 43X bR AH-rasHE A 55 12% /4 1
PCRY™ M43 pe Ty, 43141 8 Jie Al 23 rp A7 145 e I R AR
(1/43, 2.3%), Ji 53 AL A R ISR (K12, 3). B 4121
FTase BMVIAZMRNAZIE E G m 5PN Wi B2y
RAK, HER. MR AL A4 57 LA JCH-ras

316 bp
450 bp

Marker

1 2 3 4 5 6 7

1 FTase PIEEBIIMRNAERIRE. 316 bp: FTase B WEH{ITmR NA;
450 bp: GAPDH mRNA; 1-7: HREBHLEFRA.

48

56

66
250
500
0

75
1000
2 000

M 1 2 3 4 5 6 7 8 9

2 H-rasERZFE12ZESERIFYEBIRE. M: Marker; 1-8: BT
SEAHZRRAR, BB AR 9: PCR).

48
56
66
100
122 170
250
500

1000

3 H-rasE A28 FELIFYBIRE.1: 152 brAR, 2848
T 2—4: F35y BRRAHL R, AP AT 5. PCRFZ4); M: Marker

R 1 BEfTase BIBAIMRNARIXESIGRRIRRRNZTERL O
bl

[iil7RESES n Ftase BIIEEAIMRNA t P
<50% 14 0.94 + 0.39 0.356 0.754
=502 29 0.82 + 0.38
=3 35 0.81 + 0.28 2.566 0.014
T 8 1.26 = 0.91
[Sivaild 10 1.0 + 0.41 0.797 0.430
Farid 33 0.86 + 0.51
=EaE] 23 0.96 + 0.62 0.531 0.592
B/ 17 0.82 + 0.28
L] 3 0.75 + 0.10
MEBERE - 11 0.92 + 0.49 0.259 0.797
+ 32 0.88 + 0.49
uICC | 1 11 0.95 + 0.50 0.284 0.755
Il HA 28 0.92 + 0.63
Il ER 14 0.81 + 0.18
HABLLRAE.

FERIZRAFTC I, RAAE Lok S BRSPS Ay BN e 1 o
JEN ST TR IF Tase IV FAAMRNAZR X ().

3 1e

FTase)d 125 1 57 IR ISR Wb 5, 2 40 o 184 5 e
DA LE AR K™ HATF Tase GG PR
I7 N AR R AT A S, A FTase L Hi

T SKREVUHRIE « R TR e A S A TP B AR EAT
[, AR Khan et a/™ W 523 5 1F
LR, N R 4 s ik Je LRSI mRN A
Fikhahn; Nagase et a1\ 51 S5 H F Tase pik it
REMRNAK IS, I K-rass¢ 484 5%, Caruso et a/™
RIN 45 B v FTased& M iy T IE R, H 5 Keras
SEARAT G, B AT B 1 /KPR AR I o 2 2 e o,
HBI AL MRNAK Y IE 2 5. UL BRI R B, FTaseft
Z T ihRg 2 23 i 1 1 i, RN F Tased otk v] R A2 g
RAMIRREY), A B M2 Wi — IR bR, 3RATT
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AR IR, B4 SUPFTase BV AALMRNA K IE W]
BE s, mEea 85 2R = 2.469,
P = 0.014). FTasei P n] g 2 9 K A= bR B ).

LR, £930% [N JEIIR A rasit (R 5847, JEA7
Ras#h [ i35, J847 fIRasHE [ 7 ) 5 40 e 19 i A4
HIPEHT, AR R ks K. IbRasHER A A 4E
SOUIRE VAT I L ML EAE R, rasHE R BESR 12, 13, 61
N7 BN R S AT A IS RAG R AL AN (1) RE D), rasBEA
B SRAR L DA R, rasHE R S8R RAE AR R
AT AN TR, (RSN SCRRHR IS, 55 i A J D 43 A
9, 1590%, 45 i A40-50%, it BB s k40 9% B,
17 S AR, 7E10% LR, {H 5 4% AR IE R — 3,
H A2 E 4045 B e 2 K-rastE [N 5848, Kihana et
al™g IA3%/ 5 IR . 95% ) 5 i A K-rasks [l A
5%, ToH-rassA%; rE RAEE AR IR ICH-rass2 4%, %)
WU 5 i o 2 XA BERIE T R & Bl ras5¢ 24207 ¥ Deng
et al* B B [F B TN H-rasIE N 54, 1541%.
Wb Ji5 N 22 552 3 0 T 0 T H-rasHE R R SR 0
13.6-33.3%, K-rasH:Al s 5848 % 4 0-4.8%, 5 XS E A1)
SELATRL, FEHENIH-rasHE K 25 12 1 1 5l 578 S v [H]
N B R PO 2 BT bR A H-ras it [K 5 125
M FPCRY 1434 /3y, 4361 s 4 AT L) R I AR
(1/43, 2.3%), ¥ 55 AP AR R ILRAR. e 5 H N
FHOHGE A2, RN B R A, KR
WK HOIRIREE . Rl ZE A5 2 IR KR, SRR
RO UF 5K R T A DG SE R (Wiras) fE AN [ b gk
I ZRIB AT 25 5, Bt LB R R LN, DR BT Ad b dskoAs
[, REr ST 22 5, BRI H-ras e PR ) 45 1 267 S5 0 1 15 5
AT LT IR K 2 5.

BATR &R BN, A gifFTase B AL
MRNA 0 PEAE oML 95 323 70k B0 40 g 1)
BEAPH BETm, SR MRAL. A
% ALMELEHER A H-rassE KRBT K. HT
LVEARAS . B R AN B B D, H R M R 1R
P 5 B 40 i e 1 S s AN F Tase ik 3 =, #Hig |,
FTasestRasH 1764 Ja il A1 1) SR, Ja i e
(FIVE FIRasH [ A4 AT & 47 T 40 Bl py i, 4] k¥ L AE
VAR AU I 245 AR, FTasedib i)
e ] AE YR TrasHE R SR AR . Rastl I mkik, 1IX—
FAS B AR I W R A g 02 P 4 B TS, AR
FTase PV A7 mRNAK 2 1A 1 = 5 H-ras 3 [K (1) 55 1247
BN S SRR TOAR DG, gl % AT R AT LA R A
(V) FL Bt rasHE R AT 34 b, 43 il ik H-ras,
K-ras, N-ras, J& K548 () 55 i WL IR 77 2l & i 58, £
RAAEN 12, 13RI6LE L1, o X LLEE 1255
TORAR IR WL, BATT IR T H-ras ) 55 1247 #8145
SEARNE B, AT BEATAE I PR L e A7l At g 7R S PR

HIAR TR AT 547, T S 3RasHR il M Rk, 5]
{FTase B LA MRNA [FZIAH &, (2)RasH 10 &
FTaseffb IRz —, S AEAE HAh B 24 R 1 1
JE AL FTase R IE A 5 1B HE9T.
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