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Activation of Wnt/B-catenin/c-myc Axis in Laterally Spread-

ing Colorectal Tumor
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Abstract ; [ Objective ] To study the relationship between the occurrence of and the activation of
Wni/B-catenin/c-myc pathway in laterally spreading colorectal tumor (LST). [Methods] Tissue
samples of 20 cases of colorectal protruding adenoma (PA),20 cases of LSTs and 20 cases of col-
orectal carcinoma(CC) were obtained. The positive expression of Wnt/B-catenin/c-myc protein was
detected by immunohistochemical staining. The relative expression levels of corresponding mRNA
and protein were detected by reverse transcription PCR (RT-PCR) and Western blot, respectively.
[Results ] Immunohistochemical staining showed that the positive expression of Wnt/B-catenin/c-
myc protein in LST group(70.0%,75.0%,75.0%) was lower than that in CC group(85.0%,80.0% ,
80.0%) ,but higher than that in PA group(25.0%,35.0% ,40.0%),and the expression intensity was
in the middle position of the three groups(all P<0.05). The changes of mRNA and protein levels of
Wnt/B-catenin/c-myc in samples were also consistent with the those of immunohistochemical re-
sults(all P<0.05). [Conclusion] The expression level of Wnt/B-catenin/c-myc may be positively
correlated with the deterioration of colorectal tumors,which may be closely related to the malig-
nant biological behavior of LSTs.

Subject words: laterally spreading tumors; Wnt/B-catenin/c-myc signal pathway ; protuberate ade-
noid tumors ; colorectal cancers
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JR I LSTs 23R 0y KM b B i 74 58t U5
B R0 M S TN [ P A A 5/ 1) TR AR IR A o G €
P B A B A 220 K R 2 0.5%~2.0%, LA H I Fi
HIAHALZ W A PFFEUESSE , Wnt 41 M55 5% 558
FE AT 5 R i R AR G R, HHOCHESY
i M IEALS T B-catenin £ H & Wnt 17 518 % R
PRy T2 TEM N RE S Wt 75
TR E R T, C-mye F cyclinD1 /& Wnt
P ST IR A R R A R )
ZLR | SESHANE TAE AR AT O TP i R A
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1.1 —fgaER

HZEERE 2016 4F 10 J & 2018 4F 10 J AFK B
LW PAs 3 20 5], LSTs H3% 20 {51 A1 K 7 B
20 6, BEAETCF AR AT s, HEBR RAE M
o IR AR IR M TR A N N BT R D) R AR AR 5
PRI A SRR AR, UL H L TR A T [
P£(P>0.05), . Table 1,

1.2 HRFA*

SR FH 4 928 A Ak Y £ 75 G T 45 21 B AR - Wn/B-
catenin/c-myc 25 [ 1Y B M 6 3k 28 N2 BV R Gk o i,
J2 % 5% PCR(RT-PCR) Fil Western blot 15 £ il A5 A<
HXt . mRNA R A 28 K, U0 R Hi4E
BT AL I E VTR R 8um, —80°CIR AT
12,1 fEmiedex

VIR 2 ins 2K, a3 S Ak SR K 0E N R i
ALY, PURBE, g APUR, R

Table 1 Baseline data of three groups

Wnt B-catenin Fl c-myc F1 5% FEHTIA (sigma 2 A, St.
Louis,MO,USA, TAEME 1:2000)4°Cit % ; & .
PBS # ¥k Sminx3 ¥ ; I M bt B [gG =t ( 1R
= RFPHEA R F, TAEWE 1:500),27°CHEF 1h;
PBS w1k Sminx3 %, B T 5% 44k & (Invitrogen
N7, Carlsbad , California, USA) N 2 v 1h; PBS #ik
5minx3 X ,DAB {4 Jp KRR G B REE L EEBLK |
THZRED] PR S A B RS, A
KA e IG5 S . B 400 588 T A2 A LT
Ao 3t 5 AN X, A4S X ER 200 4, Wit
BH M (0 D7 00 s o - LA C 60 BEPE D) R Oy B X IR PBS
Sk BRI X B B o 6 S R ok B AR o T
BH P 48 6 b B FL 3 (i B o i B G i (A
04r , IREER 150, hEEER2 7 FREAR3
4y FAVEZRA L B <10% 4 0 53 ,10%~50%H1 1 4%,
50%~75% K 2 4%, =75%HK 3 43, WEIFL 4 HH 3 15
B ,0~3 93 M BAYE ,3~9 43 A FH M, B-catenin il c-
myc BHPEPEANFRHE R Wt
122 RT-PCR #*
WAL TRIzol 4B RNA 284020 66 BE AT il
JE RNA (U BE R BE | 300 sl 70 & & il cDNA
519 HAS Takara 23 @G B, Wat (F):5'- TAC-
CTCCAGTCACACTCCCC-3', (R):5'-CCATGGCAGG-
AGAATAGGA-3' ,348bp;B-catenin (F) ;5" -TGCAGT-
TCGCCTTCACTATG-3" , (R):5' -ACTAGTCGTGGAA-
TGGCACC-3' ,162bp;c-myc (F):5'-ATGCCCCTCAA-
CGTTAGC-3', (R):5' -AGCTCGCTCTGCTGCTGC-3" ,
143bp; N2 GAPDH (F):5’-TGCTTCACCACCTTCT-
TGA-3',(R):5' -TCACCATCTTCCAGGAGC-3' ,456bp.
KR Z& A5 xbuffer 2.5ul +MgCl, 1.5ul +dNTP
0.5ul+ GAP-43 1N Z LT il 51 ¥ % 1wl+Taq
0.3wl+cDNA #iH 2l ik 2= BARER 25w, S 4%
£ 5 95°C 5min,95°C 30s.62C

30s.72°C 30s, 3t 35 ~1F

Index PAs(n=20) LSTs(n=20) CCs(n=20) F/y* p ) .

- 72°C 10min, #4252, LA
Male 12 1 10 2744 B H S mRNA Y A XS 2%

0.404 0.817

Female 8 9 10 s,

Age(years) 52.6+13.2 53.4+14.5 55.2+13.3 0.315 0.862 123 Western blot &

f;):tr?ol:lm diameter of tumors(mm ) 9.5+£2.6 12.2+3.4 11.5£3.5 0.625 0.537 RIPA %! fi% Wi &b 78 241 28 4
Rectum (%) 13(650)  10(50.0)  11(550) oo JfL, vK b B 30min , 45 B Smin
Colon (%) 7(35.0)  10(50.0) 94500 ' JZU 7235 Tmin, #F i 4°C 2000g
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B0 20min, W1 R R AR S 4 8 Bradford 15
(Invitrogen 2 F] , Carlsbad , California , USA ) % £ 1
0T BE 5 SDS-PAGE &8 i HL Uk (Ve 45 1 50V, 73 85 i
100V, B3, 3k I 18] 3h) PVDF %% 5, LA 5% 5 W5 43
B, E R E 4h; A BT Wat B-catenin Fl
c-myc L PR (ALt SR A A RA R, T
VEW B 1:2500) AT 2 B-actin (AL T A2 & 49
R, TAEWE 1:500)37°CHEE 1h; TBST Pk %
5minx3 K, MARILFE 1eG =Pt (R&D 2 Al ,Min-
neapolis, USA, T YEWE 1:200)37°CHE & 1h;TBST
VeV Sminx3 K ,ECL &t H14 . B B 4
IPP6.0(Media Cybernetics 2\ F] , Washington, USA ) i#
1IR3 HT

1.3 ZEits4rE

K HI SPSS 20.0 #AF# AT b, TR B

LST 4 B-catenin ik 7K F-H(0.3725£0.1027) , ik T
CCs 41 (0.5328+0.1634) , B & & T PAs 41 (0.1026+
0.0528), LSTs 4 c-myc mRNA 7K *F (0.3638 +
0.1163) ik F CCs 41 (0.5166+0.1529) , {H H] . & T
PAs 21 (0.1324+0.0467) . &35 5 PAs 415 LSTs 411k
S WA SRR L (P<0.05),
2.3 Western blot &8

2 Mg 4H 20 4C P Western blot 46 1 45 5 4
Figure 2 } Table 4, Z5HR W/x .5 PAs 41 %, LSTs
HI Wnt 5 c-mye B K FEARE B, BB
5 CCs dHAHRL, (H EIRIEREEART CCs 4, B-catenin
()2 K25 B4R 1STs 5 PAs M LA % F
TREEAR T CCs 41 BRARE . H, Kipiwdls5 PAs
H A5 FEbn LU HR 22  A Geit 5 L (P<0.05) ,PAs

Table 2 Comparison of the Wnt, 3-catenin and c-myc
expression in different group

UL B bp i 22 78, 4 A] LU BRI R

PAs LSTs CCs 2

BEAIE L (%) Fon A LR H @ K0, SR Wt
FERER R ; P<O.05 MR A G4 L, Negative  15(75.0)  6(30.0)  3(150) .- oo
Positive 5(25.0)  14(70.0) 17(85.0) ‘
{3-catenin
2 &F R Negative ~ 13(65.0)  5(25.0)  4(20.0)
. 11557 0.021
Positive 7(35.0) 15(75.0) 16(80.0)
4 s s c-myc
2.1 %E§1K%@—n¥ Negative  12(60.0)  5(25.0)  4(200) oo
Wnt RIELHR  RIGHEAL 85.0% (17/20) 5 positive  8(40.0)  15(75.0)  16(80.0) '
HFIRPHTE B 5 T PAs 41 (25.0%) Fil LSTs £
0.8 =3 PAs O 1.STs CCs

(70.0%), Kl 80.0%M i # B-catenin ik
PHME, B & F PAs 4 (35.0% ) FiI LSTs 4
(75.0%) . KM 2H 80.0% 1 & c-myc 235 FH
P, B 55 T PAs 4 (40.0% ) Al LSTs 20 (75.0%) .
KGFEH 5 PAs ZH A1 LSTs 4 Fo#, Kd8hn ik
2SS WA R L (P<0.05)

2.2 RT-PCR#&R

25 9 41 40 RT-PCR A I 45 2R L 35 40 Fig-
ure 1,258 B 7R . Pas LSTs 1 CCs 4 2H 21 Wnt/

B-catenin/c-myc mRNA 7K -5
3 F e (Table 3), o,
LSTs 41 Wnt % ik K F &
(0.3629+0.1235) , ik T K I 94
21 (0.5214+0.1527) , {H B & &
F PAs 4 (0.1235+0.0639),
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U, Table 2,

Relative expression level

3-catenin c-myc

Figure 1 Comparison of column diagrams of RT-PCR results

Table 3 Comparison of the Wnt, B-catenin and c-myc mRNA in different group

Index PAs(n=20) LSTs(n=20) CCs(n=20) F P

Wnt 0.1235+0.0639 0.3629+0.1235*  0.5214+0.1527" 9.632 <0.001
B-catenin 0.1026+0.0528 0.3725+0.1027*  0.5328+0.1634" 8.629 <0.001
c-myc 0.1324+0.0467 0.3638+£0.1163"*  0.5166+0.1529" 10.325 <0.001

Note :*: LSTs group compared with PAs group, P<0.05;*:CCs group compared with LSTs group, P<0.05.
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Figure 2 Detection of protein expression in different
group by Western blot

Table 4 Comparison of Western blot results

catenin/c-myc mRNA FIEE [ 1) AH XF 2 35 7K P-4tk 2
5T LSTs, PAs fefif, 2534 G112 8 48R, Wt/
B-catenin/c-myc i ¥ 15 A6 B 5 LSTs 19 & 4 Mok
WAV AT AR VICR . 90% LA bR i 0 & A
5 Wt 28 8L{5 538 B 0 3OS A B B VIR LLOzAs
530 i OCHE Y R SR T R, A ESY
B S T M, HoH B-catenin 1 b 1E M JH 5 K1,
APC B 35 F1 (Axin) B 18 Al 3B (GSK)-3B Al
1% 25 U (CKO T PR S b9 55 71, B-catenin
53 S A = B R i % A A GSK-3B I W R AL
SRR B B A I ALRE 7 B DR R Sk ) TR v )
X IE L o 1858 F 4 A 254, 55 Cadherin (APC 4&
H M AZ N s T 4+ (TCF) 45 &, KL, B-
catenin 7F 2 g A £2 2 FTER 2R 1A 15 )2 Wnt

Index PAs(n=20) LSTs(n=20) CCs(n=20) F P . o )

EEN=I ST Pl S A (151 (L H. 4
Wt 0.15£005  0.35:0.12*  0.58+0.19° 7.628 <0.001 iﬁ BB FI/] f it « mfyc? R4
Bcatenin  0.183£0.06  027+0.11  061:021° 8324 <0001 JHFLAYEEIE AT, $olh G I
c-myc 0.11£0.04  0.23:0.07%  0.63+0.18" 8.629 <0.001 HEJEHF 1 C-myc 7] LL5 5 40 i 4

Note:*: LSTs group compared with PAs group, P<0.05;%:CCs group compared with LSTs

group, P<0.05.

204 LSTs 41 Wnt 5 c-myc & FH/KF R Z 5 5FH
Geita B L (P<0.05),

3o #

B 58 390E 52, k-ras . p53 A ER A A il (COX-2)
5 LSTs MKW 9 00 & = % VI 5 o k-ras FE R AE
LSTs #8745 t ) 2848 2R f 18 70%~80% , I 1t %5 T PAs
1) 20%~30%"", p53 ‘5 2 kI I8 1 00 98 250 25
PIF OGO, COX-2 SZRTH AR TR A Al A Gl PR 38 il
COX-2 AT 41l 248 B 0 T2 2B A1 1 48 B 285 B, 7 446 K
Z 808 W B W h A B RS H S R R R A
FRERA ) TS AR OGN FRIE B AT 3 B0 LSTs 4
MRk (LST-R1) , 38 &2 % 248 A i) 8 4t 4 | % Gk
S Bl e S UE SRR e R A P A e 1
B ok X LST-R1 v — & %1l & Mf (H F E-cadherin .
TM4SF9 } galectin-1 25 B 5%, & 30 4H A v 22 35 6 it
2R W E B =, Al RES 00 ) ¥ 2R B0 R ik
AR B IAH

AR AR, KRR A A A Wnt/B-
catenin/c-myc 45 [ (Y B P I8 2 BE 1 3% 5 T LSTs,
PAs FefIX, 22 A Gt 2 30 JF H R 4 Wnr/B-
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T, HE T 7 ) Bk T 40 M 2 32 i 15 5 &
20 M i Ak i AR BR R T ISR B C-
myc T T A A g A 6 , 175 S A i R i S
0 B Kk A Ak, DT AR S iR A B U5 e A C-
myc i 0] {2 S 158 N KA K B (VEGE) i 23k | {2
R T A A RO T, A Comye 7EHE A
W ST R AR A Y e B o 0T SRR T AR L R
IeA e B8 PP 510 72 i A, Comye S BTG, R SR
IR IR AN A A

BEAh A5 W 8 Y 22 B OC B SE (5 Y DNA
AR S 5 LSTs FIR i 9 69 A= 5 UITAH 5G| i
H DNA HJ Ak Sy T 306 1% 5 RIAB A, 7T 68 B0k A &K
Iy F R, BFSE R LST 4141 DNA 9 CpG 5
= H 3 Ab 5 B-raf B2 A R AR %P A P, APC R H
(7 BRI 55 LST Ay R T (=28 5 UM 6™,

Zi b ik, Wnt/B-catenin/c-myc i i i 1t 72 &
A RES LSTs WKk A= KOBAL A W) # 47 A & B
BK 2R ZMEFE BB R 2 32t T LSTs ik A=l fE S
JifJEd 2 BfL ' Wnt/B-catenin/c-myc 38 #1915 £k T 5 AR
Ky BRI Y R A DL FIER R A T R R
LS BARE LR MR 1 A B T 5 A0 RAE
P TEALAR S ARG, HhZ R E R B F S5,
B, BTSSR RE VLW LSTs i & AL 5 41 il Wt/
B-catenin/c-myc X 55 {75 8 FE A G
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