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Abstract

AIM: To observe the expression of T lymphoma
invasion and metastasis-inducing factorl (Tiam1)
and Rac GT-Pase activating proteinl (Racl) in
colorectal cancer and to investigate the relation-
ship between Tiam1/Racl expression and re-
mote organ metastasis of postoperative colorec-
tal cancer.

METHODS: Tiam1/Racl expression in 87
colorectal cancer specimens and 40 tumor-adja-
cent colorectal tissue specimens was detected by
immunohistochemistry. Tiam1l mRNA expres-
sion was detected by competitive RT-PCR. Ac-
tivity of Racl protein was detected by precipita-
tion method.

RESULTS: Tiam1 and Racl were positively

stained in colorectal tissue, and positive signals
were mainly distributed in the nucleus. Tiam1
mRNA expression was significantly increased
in colorectal cancer (0.6 £ 0.02 vs 0.24 + 0.02, P
< 0.0005), and Tiam1 expression was higher
in postoperative patients with remote organ
metastasis than in those without remote organ
metastasis (0.91 £ 0.02 vs 0.52 £ 0.02, P < 0.0005).
Activity of Racl was also significantly increased
in colorectal cancer tissue (0.17+0.01 vs 0.07+0.05,
P < 0.0005) and was higher in postoperative pa-
tients with remote organ metastasis than in those
without remote organ metastasis (0.25 + 0.02 vs
0.15 £ 0.01, P < 0.0005). There was no significant
correlation between Tiam1/Racl expression and
tumor differentiation in colorectal cancer (0.63 +
0.04, 0.60 £ 0.04, 0.57 £ 0.04, P = 0.613; 0.18 £ 0.06,
0.17 £ 0.05, 0.15 £ 0.05, P = 0.558).

CONCLUSION: Tiam1 and Racl expression pos-
itively correlates with remote organ metastasis
of colorectal cancer and can be used to predict
remote organ metastasis of postoperative pa-
tients with colorectal cancer.
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¥ 7%(0.60.02 vs 0.24+0.02, P<0.0005), 5
HERERAZIGIHASEH PUEALEST
AE AR TBEA4(0.9140.02 vs 0.5240.02,
P<0.0005). Racl’%& & &89 & kM 95 Tiaml
— X, EXMHBETELGTERFRO0.17E
0.01 vs 0.07£0.05, P<0.0005), Jf B {£ A% [%
BB KIHBAE T ERES T LRGBS
#(0.25+0.02 vs 0.15£0.01, P<0.0005). *+-F
R B HALFL 0GR M 4027, Tiaml/Raclég 4
B HEA %I £ 57(0.6310.04, 0.60+0.04,
0.5740.04, 2 = 0.613; 0.18 £0.06, 0.1740.05,
0.1540.05, 7 = 0.558).

#ZEi8: Tiaml/RaclZ KBk KRG B 545 4
3% [ #4509 B b B T, ST VA A TR K AR
B ARG BB R T TR B AL 6 A FE AR

F*EER: KIpE; Tiaml; Racl; fE 1655
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8 W i 7 e K VA R 5 B AT ) 22
JE L, HE ST K Z10%-15% 1 35 76 TR IR
CAELE MAT R, 2120% B FH ARG 24E N K
AIERRAT AR R, KR G R AR T R
(1185%M. (HF) H#i b1k, IR k6= fig 5 i
WK J s KB R S BRI 4% 2 % 1) AT 25 Ha
Tiam1/Racl2/NGTPHFZ R K 01, REfs e 4
R Y Hh K 98 1 B 8 2B K R R AN RS 97 K s
A A5, I AL K (FDukes 43 AT
ELVEF AL A O, (B SRR AT 28 B LRIk
Ao R AR SCRL I T K i R R 4L 2
Tiam1/Racl XG4, FEor b5 B3 k Ak
I 255 2 5 PRI A DG A2

1 MRRTSE

1.1 A4 fadiTiam] 2 w SR B 5 [ESanta
CruzAd]; /MilPiRac-12 w Pkl 5 3
Upstate A 1l ; /IN 47T B-actin B b B HT AR H 5 [H
Introvigen’s &; PAK-GST protein Beadsll H 3¢
= Cytoskeleton A 7] ; Rec-protein G-Sepharose 4B
It H & [F Zymed 2y wl; RT-PCRIRF I H KIE
FAEY) TREARA A, B BRSP4 41 A0 kil
RS B AL A2 S AE YR AT IR A .
1.2 7%

1.2.1 Jafl k45 2 Horh 8 B R K b A0 B

www. wjgnet.com

2003-03/2005-0317 K va AR 1 5 8741, H
H S, 236, FE29-85%, T ERES3.6
& AT IR 2R i BN 2R 25 12 D K W
i, o, a2 7, h A B 3 141,
A g 2001 1k L 45 #6854 5641, Toibk
LA AL 3101, Kl B2 Wr 2 i 4 [H K
J¥g 35 9 BRAE 5 B A 41561 7 1 2 R Duke s W1iE
(20024F). Jr A7 8 RHTSARATIHOT iy, R
B AR SR B 38 R R IRz B I #4546 7% . B T
AR B 4128, T8 BRI B s AR AR K
PEHRI 2935 em I IE & KIGRIEA L, Hx BT
BBV 24F, s H . H R BE U 45 R
TR AR Il . B 55k R
o 24

1.2.2 Tiaml. Racl & JZ a8 4LF & THH
BEFRAII 040 g/Lr ok FH IS ] 5, R 25 A s
PIF, 0 BMHE M2 Tiam1. RacljE 44402
gt A LU F YO R SE R
W AR (SPY I, HAAE RS IR IE 10k
7. s S S R B 2S5 min, — Pk
Bk FEE Tiaml 4 1 @ 50, Racl 1 : 200, DAB Y (f,
ARG G, PPER S . FHPBSZZ AU
—HUVE N B RT L 4h SAE AR U A B R
Sk RS AN A AR MRS, AL 14
100/ IRr 4 ffg, 3vt%0500/ 40 . TiamlF1Racl
H PRIV FRE Dy (DGR LT 70 090
KT, 150 AR, 290 AR, 340 A3
eyt (2) % BH I G ol i & 43 %1k 43: 043 Sk B
PR Ml £ <10%, 143 4 BH PR i 2210%-25%, 2
53 H25%-50%, 3530 =50%. RG24
S A LRSS 043 I IPE(-), 1-2
I3 N 5FBHPE(+), 3-473 I EHPE(++), =54 A5k
BH A (+++).

1.2.3 Tiaml mRNA#MR]: KA TRIzol—D k4
W 87451 K o Ji et % 2 049 s 55 20 2 1) K 1
HIWFALBRNA, 24 FE R, FFRAES00 ng
HMRNA#EAT 34 PERT-PCR, H AR RS i
AT, PCRINAR R P Tiaml 51 # AN Z
(GAPDH) 5| #IH LLI A7 1, PCRR W S %)
Hi: 94 CAEPE2 min; 94 ‘CAEPE30 s, 58 ‘Ci .k
45 s, 72 ‘CHEAH45 s, §HE30MIGIN; 72 CEk4k:
AEK2 min . BU10 uL PCRE )i T1.2%34
NERE LK, 45 5 K g B 2 i R GE kAT 20 M,
HIEFmRNAT & = FEARH 15 50 K
FEAR/[F]—FEAR A S 451 I BEME. Tiam1 5|97
HJy: 5'-AAGACGTACTCAGGCCATGTCC-3',

WA LA %
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R, FE S H
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WA % & 5
* FTiam1 % Racl

&, LiEZRacl
EG A TR
K W % 1% T 45 4%
Py 1 A B i sk
) R ARG,

Tiam1ZFEFBIE RaclZRiApEME
8 n - + ++ +++ - + ++ +++ A8
MRE = 27 0 5 10 0.078 1 5 14 7 0.463
ma) 31 2 5 13 1 7 15
1% 29 2 8 14 2 7 16 4
BEH2ER
PR = 18 0 1 6 0.001 0 2 7 9 0.003
Vin 69 4 18 32 17 38 10
5'-GACCCAAATGTCGCAGTCAG-3', 3£253 bp; 2 g8

GAPDH5|#F4 M 5'-AAATGGTGAAGGT
CGGTGTG-3', 5-TGAAGGGGTCGTTGAT-
GG-3', 3144 bp.

1.2.4 Rac-17&n . 2B CHR[5], FIHSHE
A MRac-11] LLEPAK(p21 active kinase)F 1t
g5, I HANE Dy fift B 10 Re Ve 52 Rac- 3G V. P
A EERRAS B G I UKPB SYE3E, I 3
fiF (0.5 mL/100 mg)vK_-Z4f#20 min, 4 C &L
12 000 g 15min, B FiE# ANEppendorf 4; ¥4
A A VR E (1 mg/mL), 100 nLE4f#
FEPIIE B Rac-17 1, 400 LAY A
PBD-PAK- Sepharose 20 pL, 4 C#$#£120 min,
12000 g 4 CEL 1 minfCSEBRBEER; N VE
BRZEMIK800 L, SRR BEIEREER3 I B Lk
SETTEREER, INA2X SDSHE 1 EFEZE P20 uL,
7K 45 min, 12000 g 4 ‘C &0 1 minfitfE i,
20 pL biE 520 uLiswl I mr=midtir15%
SDS-PAGE#EIRHLIK, N FH$TRac-1HURIEAT
I EP I 24 AC (FiRac- 1HUAREE AT 1 1000, BAR
AP RIL I E ST RIgG M1 1 5000), ECL
W, g AR B R i R AT 04T, DA
— kA EERac-1(GTP-Racl) 5 MRac- 111 Lt
fHACR Rac- 135 E. S0 e 37 B S [ )
FEEXT HE 01300 L4124/ 7= 2 in N30 uL
EDTA (£ %15 mmol/L)f13 uL GTPyS (&5
0.2 mmol/L), JIVEXFFEIIA30 pL EDTAFI3 pL
GDP(Z K FE1.0 mmol/L), =W & 15 min, SR )5
N30 pL MgCL(&#E60 mmol/L)Z& 1k 2 W,
FINA20 uL PBD-PAK- Sepharosedt47[A] L[
J BHRAE.

Bt A0 SRHISPSS13.048 v A F ALt AT
AEFE, FEARLEG TR LR AE S # K ruskal-
Wallis Test; A& A{H L ABCR H B R U7 250 B
(AVONA)PL S DA 5 % % 41 [A) £ 418 14047 L2
P<0.05 8 Z gt X

2.1 TiamlA=Racl& & /&£ K W J& A B K FE Bt
L2 oy R TR IER K RIEA 2 Tiam AN
Racl# [ 4t 35 0 BIPE(0%), 178741 A i g
e 2L 2P 6545 Tiam 16445 Racl 2 11 5 BH M e
(74.7%, 73.6%), FI A 7640 2 Py (B FE ol i i)
S ORRL, FIRIERECRL, KL, PR
ik 5 L(P<0.0005). Ffii24F45 i, 8741k
[V £ A 18491 K AR T R I A e B (I F 13
11, 72%; A, 22%; H #1401, 6%), 1X18
Bl EF TiamIAIRac ¥ B HPERIE, SRR AT
W75 (0 K e FR % Tiaml.  RaclBHPERIEVES
FLEA S 24 22 (P = 0.001, P = 0.003). Tiaml
BH 11 2 508 I b 98 2 AR B8 TR AR T 52 PR 2,
{HZE KA Gt 2 X (P = 0.078); Racl{EANA]
IR E K Wi A 23 b B M R A I Bl AR —
], WG 2E 7P = 0.463).

2.2 Tiam1 mRNAZE X % & B L5 K M AR 20 47
Wy F KA O AR IR KA Tiaml mRNA
SRR /(0.24+0.02), ALE K221 Tiam]
mRNARIA & W] 73 75(0.6+0.02), #& A L
I B GEH 2 E X (P<0.0005). M50k
WiTiaml mRN A& &7 B 7 1) K W
LZ(0.91+0.02) W] & T3 wba 5 % 4
(0.5240.02, P<0.0005), 15 988 09 43 AL FE T
52(0.6320.04, 0.60£0.04, 0.5740.04, P = 0.613,
K2).

2.3 Racl%& & 7& P4 KW 5 B IEF K i Fh IR 28 27
Py R E KA SR iR ER acl R (10 =
W2 R K R 2124(0.17£0.01 vs 0.07
+0.05, P<0.0005), H 7B 10Kk
Mg ERacliE A & = 2w TR IEk B
(0.25+0.02 vs 0.1520.01, P<0.0005). %} T-A[F]
ST K s 4128, T PERacl R A & =
KA G2 5(0.184+0.06, 0.17£0.05, 0.15+
0.05, 2 =10.558, [43).
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1 TiomFRaclS BB LR RE(SP x 400). A, C: = LI B, D: (RUIRER; A, B: KipmHA Tiam 131K, "I
BN NN FARSR TR C, D: K ZAARacZRK, R ULIEBTIA 2 Rk
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3: ho b RIZsadA s, 4 OMERIZisEAsR; 5: A IhEiErs;
6: IS EIREEFS.

3 11iE

K 2 AL 280 DL, B ERE R L, B R
AEMLAT PR UK E R RS R A R AR AR . I
IR _E220% L 1)K i 8 fEAT A TEF R
WA T IEVER I O N R, Al K
RGN R B AR, PR, Fi0l 2 &
Az JE R e % ) XU T R T TS Jede e e ia
P RARER L. ALENTNM AR R 75 )
N K i R A ) 2 R vk, 7 B — 2 S T
i b A TN S 2 KR e RS ) XU R e B L
- ar 2%, W K g A RN 4 = 9 5 T, o A i
T R 1S g i R 3L T (extracellular
matrix, ECM) [}, i — 25l i 7K gt g il PR 41 218
Vi) 52 [ Jeg 8 952 9 B8 42 i A ARk L ) 3zt A A VR
K&, H T TR ) R AN BT A REAE
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R B T I RIK LU AR R A H RS 1) A S
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Kl i (AR i B TR -1, mT RAAE DA PR AL K g s Tl
JE 431 Fa . Tiam ISR VT 68 BCh K i R
ESPERRINESTE S

TiamI{E 3 M 8 ALEI T s A LA LA
Ji i (1)Tiaml& HAHEDbIFEEDIRENX, 2ZRho
GTPase 5 1 B A Rac Ve 5 11 (1) 15 1 PR L 4 ] 1,
{23t 3 HRacl-GDP(KI IR 4%) M Racl-GTP(HLE
RA)HAR, BE A 40 B Qs H B2, 5%
A M T AR AR AR TR, (2 k4 iz B A A,
(2)TiamlfE Hik W Hhpleckstrin[ AR I FEX, 5
TEEHEEYHITE L K Tiaml &8 H S AL, 155
I RE TG B, S5 2 I 40 s B N A 1
—AMEE; (3)Tiamlid v] 5 2 i s H A AH O AE
T T RAERCA, WiSre. Myc. CD44%%, {EIX3
J7 M HIAE A, Tiam 2 #ERacl 8 FIE A i o
B, DRI FRATT AW T A [l A5 A< Hh Racl 8 G PE
PG, 45 KR 5 Tiam1F A B —2h,
8K g A 28 B Sl v 1 0 R BE, JF HLAE
K RV AR 5 R A 32 g e o 18 8 v FR ity M 2
BE R TR R A, Ui Tiam 2 A1EH
Sl I Racl 8 RS A0 K 58 ).
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