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Relationship Between PTEN
Gene Mutation and Microsatellite
Alteration in Sporadic Colorectal
Cancer
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[ ABSTRACT] BACKGROUND & AIM: To determine the relationship between the mutation frequency of exon5,exon7 and
exon8 of PTEN gene and microsatellite alterations(MA) and explore the pathogenesis of human sporadic colorectal
cancer. MATERIAL AND METHODS: by polymerase chain reaction(PCR), and PCR combined with single strand
conformation polymorphism (PCR-SSCP) mutation was foud at exon5, exon7 and exon8 of PTEN gene and MA was
detected at microsatellite loci Bat25, Bat40 and D18S21 in tumor and adjacent colorectum tissues excised from 68 cases
with sporadic colorectal cancer. RESULTS: The mutation frequency of PTEN gene in MA positive group was 28.57%
(4/14) ,in contrast with that of MA negative group, the difference was significant(y*=8.06, P <0.01) . CONCLUSION:
Mutation of PTEN gene was significantly associated with MA in human colorectal cancer.
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chain reaction, PCR) # R PCR 4 & HL45 1) % 2 75 (Single
strand conformation polymorphism, SSCP) £, 735l %} 45
L 2B i R R S L 55 DN PTEN SR 5. 7
A8 A1 Gk (M S AR TG DL AL & D18S21+ Bat25 Al Bat40 3t 3
AR AL R R SR AT TR, DL ST R4S
M R AL B PTEN X 58738 55 1R o502 (Al
RN, BT &5 B e A AR 2T L

1 HHEFE

1.1 FRASRE

68 1 bR AT Ay 7 I K 2% B 2 B Bt Jeg s e % 4 R T
AW, ¥ RO RS Bl (K iGd 3 R34,
B ) . Hr b 38 41, 4 30 s 4FE 20~ 79 %,
T 61.7 % . R ATEURAR 55 X (B IAZ% 2~ 5
em) AZIRNIEFREIE (g b) S ) L9400 EE Wik
o AN ERIE N A TP ORAE, B2 SRR R4
DNA. i NARFTIRFESZ 807 T

1.2 #44 DNA FIHREX

T AR NKRLR NG H I (AR AL J
S GURNIEH AL20) , A B R /K P 3 W, HIBY TR 4141
BYRE, IIN 10 x DNA ##222 1 (0.25 mol/L NaAc, 25
mmol/L. EDTA,3% SDS,pH 6.4)400 (21, Il 10% SDS F
I K(10 mg/ml) RZWRE 54 0.5%F1 100 g/
ml, 50 C7K¥ 3 ho HIMEOTENRS . By - SUiHhdE,
ToIK SWEUVE, TE Wi . F UV, 5403 6 BE T
13 UVas0/UV g0 LUAH R T 1.8, - 20 CHH o

1.3 PCR ¥
1.3.1 PCRIMCIGRE Bl Ty TR
A E M. PCR S HILE 1.
£ 1 PCRIIY
Table 1 PCR primers
‘ . Product  Annealing Nucleotide
Primer Location  length  temperature A
(bp) (C) sequence (5°—>3")
BAT40 1p13 126 57 5°-attaacttcctacaccacaac-"3
57 '- gtagagcaagaccacctig-3
BAT-25 4q12 125 57 5’ 4cgectecaagaatgtaagt-3
5 ctgcattttaactatggete-3~
D18S21 18¢21 143 54 5’-aggcattigtcagggtg -3
5’ -gatgtgtgcatgtgtgttct-3~
EXON 5A 10¢23 158 48 5 -tattctgaggttatettttta-3~
5’-tcactgtaaagetggaaag-3
EXON 5B 10923 186 54 5’ -gctaagtgaagatgacaatca-3
5 -ttattttttgatgtttticet-3 -
EXON 7 10q23 229 57 5’cctgtgaaataatactggtatg-3
5’~cteccaatgaaagtaaagtaca-3”
EXON8A 10923 159 55 5’-acacatcacatacatacaagte-3”
5’ -gtgcagataatgacaaggaat-3
EXON8B 10q23 245 55 5’ -ttaaatatgtcatttcatttettttte-3

5 ’-acaaagcaaataaagacaaag-3
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1.3.2  PCR¥™ M LIAALZI40 Mo $2 HUK DNA
R, AN AR 51, ERE PE A
F]ZE 77 [F) DNA Thermal CYCLER(TC1) #E4T PCR ¥ 3 .
25 ¢l RNAEZRT S : 10 x Buffer 2.5 1, 4 x dNTP
(10 mmol/1) 0.5 1, MgCl,(25 mmol/1) 1.5~2 ¢, 514
T4 (20 prmol /L) 1.25 11, BB DNA 3 pl, TagDNA
REWE 0.2 11, X3 TF/K 14.3~ 14.8 21 PCR WV 4 1F
H:94 CTHAZENE 5 min; 95 °C 30 s,48~57 C 30 s, 72
°C 45 30 MEH;72 °C 10 mine 51YISCRRF, M55
W) R 38 P ) (R R R s Y A

1.4 PCR-SSCP H:ARKN PTEN £ #1538

W PTEN JEPAI) PCR 4738774 3 1] IO ZEARFAAR
PEREEF (95% FBER% . 10 mmol/ L EDTA- 0.25% IR}
W\ 0.25% —WRE) IR B, 95 CHAEME 15 min &
HIEE T - 20 CHA 8 min. 6% AR I A 4 Ik i it
W (AZHRPE R IR e - F SCRON M e = 49 = 1) i
VK1 hJa, AN 6 1 ZZVEF=4), 200 V.20 W H D)2 LK
29 1.5~ 2 ho HLUK 5 BERCHR G B4 [R5 . A4 SSCP A
A DR BIPESE R, SR AR HL R (100 V200 Vs
350 V) AEARIFRIELSE (4 °C. =) F AT sk, A IRFEA
(RS 2 R — 3

1.5 @ik HhE

KR IE R IR o
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2.1  PCR-SSCP Kl 4 R

5 4 e A A B 4T RRAZFRN 7.35% (5/
68) (EAAEMT 95% FIfEIX 00 1.1~ 13.7%),
exon7 A% 2 ], exon8A 5L 3451, 437K exon7 Al exon8A
M 3=, (B 1,2) . 1k 5 61588 bR A b AR M 52 2
exon7H exon8A ¥ [F]IN 5, 68 491 AH V9 55 4 2R bR A rh
ARG ] exonSs exon7 Fl exon8 F15E4%

i, o LR

K 1 #B2ksA PTEN 15 exon7 PCRSSCP H ik &5 4
Figure 1 PCR-SSCP analysis of PTEN gene with exon 7.
A, B, C: normal, adjacent and cancer tissues of No.2 patient; D, E, F:
normal, adjacent and cancer tissues of No.5 patient; G, H, I: normal,
adjacent and cancer tissues of No.32 patient. F: cancer tissue with

PTEN mutation
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Bl 2 #B4rkRA PTEN %1% exon8A PCRSSCP Hivk 4521
Figure 2 PCR-SSSCP analysis of PTEN gene with exon 8A. A, B, C:
normal, adjacent and cancer tissues of No.9 patient; D, E, F: normal,
adjacent and cancer tissues of No.19 patient; G, H, I: normal, adjacent
and cancer tissues of No.25 patient F:cancer tissue with PTEN mutation

2.2 GEHBRARMEERRS

o H ARk TR e I 3 3 AT 2R D28 A Bk
(loss of heterozygosity, LOH): ZEH A Jiigg 41 2R i) it — 2%
i 35 R 6 7 T % SR X LI b 509 BB @ DA
AFEE P (Microsatellite instability, MSI): LA LU IE#
NYUL BRSNS

anl
242
(R H

14y

—

4« & F o T FE F 0 H T

Bl 3 HBarbRAS K D18S21 o 1L AR B Kl 4 21
Figure 3 Analysis of MA at microsatellite locus D18S21. M: pUC19/
Mspl marker; A, B, C: normal, adjacent and cancer tissues of No.5
patient; D, E, F: normal, adjacentand cancer tissues of No.19 patient;
G, H, I: normal, adjacent and cancer tissues of No.17 patient. C. F:
cancer tissues with MA
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Figure 4 Analysis of MA at microsatellite locus Bat25. M: pUC19/
Mspl marker; A, B, C: normal, adjacent andcancer tissues of No.5
patient; D, E; F: normal, adjacent and cancer tissues of No.24 patient,
G, H, I: normal, adjacent and cancer tissues of No.11 patient; C. I:
cancer tissues with MA
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Figure 5 Analysis of MA at microsatellite locus Bat40. M: pUC19/Mspl
marker; A, B, C: normal, adjacent and cancer tissues of No.11 patient;
D; E; F: normal, adjacent and cancer tissues of No.19 patient; G, H, I:
normal,,adjacent and cancer tissues of No.1 patient; C.F: cancer tissues
with MA

AHFFE 68 19 45 . g s 4 23 A3 20 R AR T
Z AN S AR AR, Hodr 2 B 3 AN UK A
SR, 12 B4 2 AN R AU, RAEEN 29.41%
(20/68) » D18S21 17 i~ Bat25 {7 i il Batd0 {7 #4111 & =
EA RN 14.71% (10/68)+20.59 % (14/68) F1 17.65%
(127 68), BT B3 18 55 21 SR A W 21 5 T A o A
(W 3~5)0 3 A 248k 2 AN EL A R 7R Tl
AL AR R A AN A BE AR AL, AR IEAT 14 41
R T AR B A A

2.3 SGEBEAR PTEN ZERZEMTEHR
ZHE KRR

5K PTEN JHEDRI AR (3 491 A 4 451k sk 12
SEBUEBHEANME, KA N 28.57% (4/14) (FLR R
95% NI FE XA 2h 8 ~ 58% ), #&7~ PTEN H:[KIJE MA &5
e AR R A DA E R . SR IE R TRY
5, ZRAGUFE X (*=8.06, P <0.01).

3 i #®

K o105 DL P Rl 2 —, JLR R N %
T IR K26 =07, & IR AE R e — AN S Z Pt
DA C5 A8 R 22 B B S0 1A S 2k B, i BE DR R IS
0 S DR ) 2R R, R IO B S R K S AR 55, S
03 R 1) 5 A0 K Wi kAR R i 1 AR .
PTEN JE DRI S35 w20 - SRAZ ) (A1) 2% PTEN J:DH
mRNA B8 I RIB AL, BERARIE. CHRRIE, PTEN
BRI ST R A T Y S W IR G (1 D) BR DX, RIEE 5 41 &
TIX, AR EN 50% ~ 60%; H2&, AT I,
ISR BT PTEN FER C- i iR X35k, RIS 7 AR 8
ANE X, DA PTEN (KRS 1 Rk R I (1) 4= 4
SEEE W SURIN : T FE AL IR S R Cowden T T
NRAESSRE RIS B, X AR T PTEN JEN IR
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FOAR T Gt HLE W1 B AR R (1 A R AL e R bR T
PTEN FER )/ IRE 08 . ABFUESE PTEN 55K
R5E 5 7 FIES 8 AM B FAEABEFIN %, RH] PCR-SSCP
AR A I K W i 4 2R e S 55 L2 rp 3 FpAM ST
MIZARTE I 1T SSCP KLl 5 v 55 /N T 300 ANk (1)
B R B R, BT LKA 7 5 R0 8 4 Sl oy A
BOSv R RS 1), BA4R R PCR-SSCP Al PTEN
HE DR AR 1) BB A

RN BU R P S R R EE S 78, K2
N AT IR B AL AT IR, ok AR 1) T A2 R TR B ) 5
HANAZ, i B R AE — RS 1 5 53 B A7 (1 4 H 2 Bl L o
1), L H ST A A H AR SO T DL R AR Y s i 2 S .
JRe Hp i R AR RS (0 R AR S T DNA A G A 2 1 i
B, T A IR AR ) R A, AR B A 2 DL LR R, (R
EAE DNA S0 S8 SR B, s 266 R o AT 1Y
R L, &S8R KA. TR R SR L
SELE MR AT, JUILE 5 LV IR e AR ML 2 TR A il
S5 T — AN F SR A B, AHIF ST R W () BAT-254
BAT-40 [ D18S21 ¥4 25 B JW ¥ v v B RO i 4 1 A2
(ARSI A7 pt

BRI R PR IE L PTEN JEPR 8 A 4E MA K
Wardess A0 R IR S AEALE XA ST A AT IR AT R o #F
FORI: H—, MA LK 1 e s A= LIS 3 i
TR Mg X i DA EE AR A T BIRA,
T DI R R 3 RS RE TR 2B rp e AR A - TP A
BB TRAZANURAEAE NS S IR AN 1 X, R WAE
Al 2 8 K T A K R R A AT R MA B K
JE LRI E MBLIE N . PTEN LR 7.8 4h P
T 6 MR E LT, FTLL PTEN 5K 5l n] e ik
A DNA B PCAE 52 B B i i e SRR DR B8, AR
Frayling 55 "\ #3E, PTEN JE AR 10923 17 5UF 2%
B R GR RAE K g i 40 R AR, RS N, AT S
Bkt . 25 TR, IXEeRIE R PTEN 5 F 6k
KA S il b e P 2, el A K e e A R R AR A
H

AW 68 Il K e A4 M Hogw o5 430 h 4T 14
1) b i TR R B AN A, 5 B R AE T PTEN 5585
A LAY 4 5] PTEN BRI 548 e A2 1 A T 3 B
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PEAMRLL T R AEFN 28.57% (4/14), 5l B A SR Y
PEANRALT Y PTEN K2R 9848 R AR AR LU EL, 22 5 4
R ((*=8.06, P <0.01), K PTEN Z:A )
SR i TR AR A R
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