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Abstract: [Objectives] To investigate the expression of RASGRF1 in colorectal cancer tissue and its clinical significance. To
detect the effect of RASGRF1-knockdown on biological behavior of colorectal cancer cell HCT116 after RNA interference. [ Methods ]
Immunohistochemistry staining was performed to detected the expression level of RASGRF1 of 35 colorectal cancer tissue, 35 normal
colon tissue, 35 colorectal adenoma tissue. RASGRF1 of HCT116 was knockdown by RNA interference. And cell proliferation, cell
cycle were measured by CCK8, flow cytometry. [Results] The expression of RASGRF1 in colorectal cancer was significantly higher
than those of normal colon tissue and colorectal adenoma tissue. High expression level of RASGRF1 in colorectal cancer tissue was
associated with female (P = 0.021), mucinous adenocarcinoma (P = 0.009), distant metastasis (P = 0.019), and Dukes C, Dukes
D stage (P =0.001), but not with age, tumor site and differentiation (P > 0.05). RASGRF1 siRNA significantly inhibited HCT116
proliferation, migration. [ Conclusions] RASGRF1 has a relevance to the development and progression of colorectal cancer as a tumor
promoter, which may be a molecular marker and therapeutic target of colorectal cancer prognosis and treatment.

Key words: colorectal cancer, KRAS, RASGRF1

[J SUN Yat-sen Univ(Med Sci),2015,36(2):195-201 ]

i BHA.2014-12-28

BEWE . RA ARBHFEL 4 (S2013020012746)

VEE I r - B 3CH, W82 R 5 1) - 45 BB IR 43 F#0 179497 , E-mail ; yiniewenjing@163.com ; s M {EVEH . ZEF& , FATLEIN, #F
L S0, E-mail ; zijunli2005@aliyun.com



196 IR A (A B4R

36 4

SRR KM, R RE AT
o 20%:81 K45 e i RS B 53 4b
80% 1 15 H 1) — 2 TP 1 e vp th L S 4k
SAEFEIZ) R 20 AN, SR RIS H
W) AR GIFZ 555 M AE G, Hid RAS
FS B R ECNEYIR LA RAS {5 Sl gk rh 4
ToNHEER , & RIS RAS {5530 5 i35 £k (1 38 i)
GBI, WY B USRI AT IR T M R
45 H e B RiAs ERR T r ik, HARE E T
KRAS 7325 (25 i B e . 385 RAS 21
TGP A7 Ui P 2R A B i B 22 43 F IR s Ak 1
iR 35 . B RASGEF (Guanine nucleotide exchange
factors, GEF) HI RASGAP (GTPase activating
proteins, GAP)., RASGRF1 & RASGEF ZJi% i i1
Z— X 5AR FU R A Y KRAS Y948 W5 16
et 4E 1% 1k RAS-GDP %4k R % b ) RAS-GTP,
JFiL RAS {5 i %, © A B K RASGRF1 7
N RN TR L VN A o = N |
RASGRF1 1] 1 il 33 £ o A 385 5 | e #6140 T G
TAELS i 0 228K B R E A DL 58
B, A IE S e AT AR 05 0 45 B g 4
il RASGEF KJGE#iATE , K RASGRF1 1E45 i
Ui rh Gk B R, HE— 2P e A AR A
RASGRF1 7E 45 B Jis H 21 h 3816 0L SR B
5BEIGRRIE R R | ULEE T I8 25 1 963 4N B i
' RASGRF1 ikt MM 28 . 4 sl | 4%

A
1 #H#H57%

1.1 # #

FME TARR M A h A2 e A, ZHR N
il 30% (R R340, 300 mL/L)H,0, K ) AL
R 75% (R R 80,750 mL/L) - 1 95%
(R %0,950 mL/L) L To/K LB 3R 4R
BT R HRBELD A BRA R | LR
BRI =5, HRAREW QI 2 I AR
BT, b i b [ 245 4 A Ak 350 A BR A 7
FEfh . SRPTA RASGRF1 PATEFEHTA N Santa Cruz
ONEIFAE, ZHUE B HRP FRic 4 f/ BUE FH 4T
ARIE T g BB A 7] ) GTVision g/ F il
e AR 6, 2R S5 3% A R A F]
72, Lipofectamine™2000 A Invitrogen 23 A (32

)™ i, RPMI-1640 }5 355 K& 75 A Gibeo /A
(ERENDA =, 96 FLM S 6 FLAR | transwell /NZE I H
Z[H Corning 23 A]FZ, CCKS 4t 38 7 A5 M 12 577) 5
Sy LR E AR & R AR
/NI T Y
1.2 ALRFRAREFLE

WCAET R N R EE B 2008 4 & 2011 4F[8) 28
s BRZH 2RSS W, HLA S8 B B0 Ak 1Y) 35 441
s gt i 4 35 Bl 5 IR # 45 m 4 35
B 25 B BRI LA bR A . IR AR AR e I
PRAETRE R SR L) 4 wm AEEYI R A 45 Y
i BE FARNBIRILZ ST . 2= IR9T Sz
RIT EYIRYT
1.3 REALRLFERN
1.3.1  SRH EnVision AT R4 b2 e o
Rl RASGRF1 fEZ5 B dn gl . 45l en sl |
o7 BT A ) F Ik AL Mo B, P TRAN
T A Y] R E LS K A ; pH 9.0 Tris—EDTA 4
JAB S R e TEAB 52 5 3% (IARFR 348,30 mL/L)
H,0, Z IR #EOGIE A 10 min 314 KR 5 A 408
fit} , PBS ¥t 3 ¥ ;10% (i 5081, 100 g/L) “FEIMLE
FREH 10 min, AN B EEMHR; RATA
RASGRF1 HLi PR (Santa Cruz)1:50 Fi ks, =
% F 70 min, PBS I % ; HRP - f/ B AT — 4L
(LR B AR FiRPEE 40 min, PBS 1 3
U DAB 8 IR AR Y KB, rh VAR e
Ao BRI MR HeLa 4 MIAE A BH: XT
B PBS AR —UVE M A TEXTRE
1.3.2 ZRFlEFF o4k FHMEHRL0E
B S LSS KA O 5 PE P SSOREE 57 HER 5 e (LB B
T R AR SRS TR R bR
A A EGE s, FHYEAN Mg <1/3 S 1 4%,
PHMEAN %L 173 ~2/3 R 2 4y, FHPEAIE=2/3
K3 4%, B HE AN A (A RV L 43, JE PR S 4
R0 4y REE R 14y BREE 2 57 AR A
3%, FUrE=AxB, AxB=0 ¥l N (-),AxB=1 ~ 2
FIKT A (+), AxB=3 ~ 4 FIWi K (++),AxB=6 ~ 9 }
Wik (+++). Z/BEHLIRES 5 ~ 10 s ol By
(HRAEECH%400)
1.4 ZHREESF

ARG 45 B o Al O Ak HCT 116, 35 57 4514
7 : RPMI-1640 3% 37 5 | 10% (542 535,100 g/L.)
iR A= I , 7 R R4 100 U/mL, pH 7.4, 7E 37 °C.,



%2 8 TS0, 55 RASGRF1 7E45 B 41 23 rb i 223k 6 MRa 56 7% AR KL T 11952 1) 197

5% (AR EL, 50 mL/L) CO, MEBE AR AL By 5
1.5 RNA BHFIIRNTHIE
i# 1L www.qiagen.com/siRNA %11 RASGRF1 3&

siRNA J# 41, I 1 sigma 2% A & A , sense:
CUAAAGCUUUGAUUGAUAAATAT, anti —sense: UU
AUCAAUCAAAGCUUUAGATAT, # F 1ipo2000 %=
FEANTFR B siRNA A 25 1968 4L HCT116 Fi%
FHR X REZH , PCR A T HRR40% , e 8 T AR K
T 70% T4
1.6 “RAmEE

W4 8 1 79 RASGRF1 A 3% siRNA J¥ 51| I e
B, R H 1ipo2000 5 A HARAHM I35 B X
HE K25 AR HEL
1.7 CCKB8 %l h pa g 58

K CCK8 % 73 4 + 4L RASGRF1 Hij J5
1.2.3 RIVAMAATE . I A RS WA TR A
T8, VL AR LR E R 1 x 10° 4/mlL, 433 96 £L
B, AL 100 L, BNEALAAE N 1 x 10* 4>, IEELH
UL 5 A A O B J PSR A B T o 4 R A 7
W, A CCKS 7R AS I (_ g R, b
B4 110, BRI 100 wL BEF2BMA 10 ol #5003
WEOGIEE 1 h J5, BEFRAGEAR , A2 0D450 %X
i o
1.8 e 2 A B HA

AL LS 48 h 5 BEAEUCAE 1 x 10° 2 U 4
JHL 1 5« 5 OSBRI, 5 B, TV PBS BEAH
MBI, AT 70% (R 705,700 mL/L) 4
s, T 4CREELR, difagets . B0 E g, L
1 mL 9 PBS PE4ffd—uk, JimA 500 pL PBS % 50
we/mL YR LN EE (PI), 100 pg/mL RNase A, 0.2%
(R348, 2 g/L) Triton X-100,4 CHEEGCHEF 30
min,, JEIHT  DAARERR P FH R =S40 ARz, 31
2 ~ 3 TJ7 AR, 2 SR 2 R R I 400 A
ModFit 73417,
1.9 ZAREER LI

WA AR ANAE, THEC 1 x 105 440,
H 100 wL oI B 773 B, A Transwell 4 fifg
Hife Rty /NaE B e T EA 600 pL 58 21 57
Heo FE37C,5% (EFE 50 mL/L)CO, i F
48 h i, WU/, ML L =AM, 4%
(BTE5348,40 g/L) 2R EE [ E 20 min, PBS ¥
B 1RG5 YL (7 10 min, PBS PR 1 IR, Bi%
BT SR A M 2R /LB E L I RS,

1.10 %itFA&E

K SPSS 13.0 X 525 Bl 1500 . R Z
ASMSTREAR AR SR OG 5 (Kruskal -Wallis H A
5) le# RASGRF1 7E4S H s LH 2800 v F 4 1 i
JoE B 57 IE W AL R RIS TE N . RASGRF1 3%
K55 25 L g S5 I R B S 0 ) i A DGR
FHW P ST FEAAES G S (Mann—Whitney U £
B0 e A ST REA B AE S EOK 55 ( Kruskal - Wallis
H K5 , S I s B0 1 5 25 7347 B2 One Way
ANOVA 43 #1408 5 254k, ; Kruslal-Wallis H #6556
SRR ARk, LA P < 0.05 N ERAH G

2 % R

2.1 GBEEAR EEEFHEARLEFGIRBAR
1 RASGRF1 B RiLER

T AL 45 5 B 7R . RASGRF1 A ELS H M
TR AR 7 IE R 80 45 IR A U358
TAIMR R UL A% e DLIET 1, AR T
WIE bR e, XF T 35 BlSs E A2 A .35
15 45 1 1 IR 968 20 41 e 35 {99 5% 1F % 40 44
RASGRF1 ik, 35 B4 Hna 23] 5,4 6
H (=), 10 12k (+) , 13 45112k (++) , 8 B H (+++) 535
25 E I BRI AL 20 2 R (=), 14 R (+), 16
1R (++) 3 11K (+++) 335 11906 55 1F 6 4H 2040
O B (=),9 B (+), 14 BR (++),1 A
(+++) o GEitHri5 i . RASGRF1 1E45 1 Wi 4
g1 BREAL RS EF AN PRI LR
(Kruskal-Wallis H £ 5% P = 0.038) , J 21 215 T
Jo8 S g 55 1E R A4 IR A 4 TR o5 IE A4

35 {5 45 & R v 17 90 R IR IR 18 43
FHEERIE , A TE GRF1 £ik L2278
1247 X (Mann—Whitney U ¥:56 P = 0.171)

22 SHEBEALR RASGRF1 Rik/KESIE K
TRIBHSERY X &

Wb — 200 M 45 i e 41 20 RASGRF1 ik K
5 245 B I R R PR S BOM G BoOR
RASGRF1 M &k 5PER] (P = 0.021) 4141457
(P =0.009) A JCiL b5 7% (P = 0.019) & Dukes
(P =0.001) MG, Lotk TP Z I
B A i = TR AR s T o b
%% ; Dukes C D 5T Dukes A B ], 544,



198 IR A (A B4R %36 &

ST e e
Ca o s
-, '~,’| ’

i

[ ‘.‘ .’..'n'. '~ 2 -
A: colorectal cancer tissue (x 200); B: colorectal cancer tissue (x 400); C: normal colon tissue (x 200); D: normal colon tissue (x 400)
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Fig.1 Immunohistochemical staining for RASGRF1 in colon tissue
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Fig.4 The effect of RASGRF1siRNA transduction on cell migration
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Table 1 The relationship between clinicopathological characteristics and RASGRF1 expression level of 35 patients

with colorectal cancer [n(%)]

RASGRF1 expression level

Clinicopathological feature n P
- + ++ 4+

Sex 0.021"
Male 21 4(19.0) 8(38.1) 5(23.8) 4(19.0)
Female 14 0(0) 2(14.3) 7(50.0) 5(35.7)

Age 0.558"
<60 18 2(11.1) 5(27.8) 5(27.8) 6(33.3)
=60 17 2(11.8) 5(29.4) 7(41.2) 3(17.6)

Tumor location 0.420%
Right colon 10 0(0) 2(20.0) 5(50.0) 3(30.0)
Left colon 12 2(16.7) 4(33.3) 3(25.0) 3(25.0)
Rectum 13 2(15.4) 4(30.8) 4(30.8) 3(23.1)

Tumor size 0.228"
<5 cem 18 1(5.6) 5(27.8) 6(33.3) 6(33.3)
=5cm 17 3(17.6) 5(29.4) 6(35.3) 3(17.6)

Histological classification 0.009"
adenocarcinoma 29 4(13.8) 10(34.5) 10(34.5) 5(17.2)
Mucinous adenocarcinoma 6 0(0) 0(0) 2(33.3) 4(66.7)

Differentiation 0.203%
Poor 3 0(0) 0(0) 2(66.7) 1(33.3)
Moderate 31 4(12.9) 10(32.3) 10(32.3) 7(22.6)
High 1 0(0) 0(0) 0(0) 1(100.0)

Lymph node metastasis 0.075"
Yes 13 0(0) 2(15.4) 6(46.2) 5(38.5)
No 2 4(18.2) 8(36.4) 6(27.3) 4(18.2)

Distant metastasis 0.019"
Yes 15 0(0) 3(20.0) 6(40.0) 6(40.0)
No 20 4(20.0) 7(35.0) 6(30.0) 3(15.0)

Kras 0.059"
Wild 24 3(12.5) 9(37.5) 8(33.3) 4(16.7)
Mutant 1 109.1) 109.1) 4(36.4) 5(45.5)

Dukes stage 0.001"
AB 17 4(23.5) 7(41.2) 5(29.4) 1(5.9)
C.D 18 0(0) 3(16.7) 7(38.9) 8(44.4)

1) : Mann—Whitney U test;2) : Kruskal-Wallis H test.

% 2 RASGRF1siRNA F#i it 20 A 18 58 B4 24 0l

Table 2 The effect of RASGRF1siRNA transduction on cell proliferation (%)
Proliferation rate Day0O Dayl Day2 Day3
HCT116 100 125.42 205.32 323.26"
NC siRNA 100 127.58 197.47 317.66Y
GRF1 siRNA 100 121.40 189.91 267.03

1):0ne Way ANOVA P < 0.05
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Fig.2 The effect of RASGRF1siRNA transduction on cell
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Table 3 The effect of RASGRF1siRNA transduction on cell migration

Sample 1 2 3 4 5 6 (xxs)
Cell 132 157 192 206 179 148 169 £ 28.11
NCsiRNA 156 152 188 192 176 136 166.67 +22.15
RASGRF1siRNA 9 9 14 8 9 12 10.17 £ 2.32
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