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Genetic Instability and Mutations of Mis-
match Repair (MMR) and p53 Gene in
Colorectal Cancers with Multiple Polyps
and Sporadic Colorectal Cancers

Sung Won Chun, M.D,, Suk Kyun Chang, M.D.

Department of Surgery, College of Medicine, The Catholic
University of Korea, Seoul, Korea

Purpose: General conceptions of carcinogenic mechanisms
by recent reports are ras-p53 gene pathway in sporadic
colorectal cancers (SCC), MMR gene pathway in hereditary
nonpolyposis colorectal cancer (HNPCC) and APC gene in
familial adenomatous polyposis (FAP). But in the colorectal
cancer with multiple polyps (CCMP), the carcinogenic
pathway is not still defined exactly. In order to find out the
which carcinogenic pathway control the CCMP and SCC,
genetic instability were studied in CCMP and SCC.
Methods: In this study, genetic instability on D2SI23,
D3S1029, D5S107, Dé6S87 and APA3 foci and gene
mutations of hMLH I (exon 2, 16, 19), hMSH2 (exon |1, 12,
I3, 14) gene of MMR gene, p53 gene (exon 5, 6, 7, 8, 9)
were studied on the 60 DNA samples of CCMP (30 cases)
and SCC (30 cases).

Results: |. Observed positive genetic instability was higher
in CCMP (30%) than SCC (20%), and was higher in right
colon cancers (33%) than left colon cancers (23%) or rectal
cancers (17%), but not significant statisitically. And observed
positive genetic instability was lower in moderate differ-
entiated cancers (16%) than well (67%) or poorly (60%)
differentiated cancers (P=0.005). 2. Any mutations of hMLH |
and hMSH2 gene of MMR gene were not observed in both
of CCMP and SCC, but 3 cases (2 CCMPs and | SCC) point
mutations of intron of hMSH, gene, which were higher in
positive genetic instability than negative (P=0.002). 3. This
3 cases point mutations were C for T which were on 6th
bases upstream from codon 669. 4. From the results of
SSCP for nucleotide sequencing of p53 gene, the abnormal
bands were observed in 30% (9 of 30) of CCMP and SCC.
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Also the abnormal bands were observed in both of positive
or negative genetic instability without differences.
Conclusions: With above results the authors suggested that
the mechanism of genetic instability and mutations of p53
gene strongly affect the mechanism of carcinogenesis in SCC
and CCMP. And there are relationship between genetic
instability and point mutation at intron region of hMSH2
gene. However further evaluation and research is needed
to establish relation between APC gene and other different
kind of MMR gene. ] Korean Soc Coloproctol 2002;I8:
353-363
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#d3}(oncogene activation), -2} ©] H(gene transloca-
tion), Y AA A} v]ZAd S} (tumor suppressor gene
inactivation) 52| 7]o] FHEo] Qth Uwkzow
UA-A R AHo 1007 ol4e] BFL F
&= 7F5A -85 5 (Familial
adenomatous polyposis of colon, FAP), Amsterdam cri-
eria 13} IV} A& E 7154 WS4 0242
(hereditary non-polyposis colorectal cancers, HNPCC), 7}
Seo] Qn SEE FWEA e HRH A7
¢} (sporadic colorectal cancers, SCC)2. 2 H-{3}H, o
o AFAE el o, 5 R EETONE
% APC (adenomatous polyposis coli) 7 &7}, 2kt
d -2l = Koras, APCHAE @ aFo] A

W 32 p53 A A}, MCC (mutated in colorectal cancer)
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A A}, DCC (deleted in colorectal cancer) - A}
el Bolanin oA YTH B B
ol = Amsterdam criteria 10|} 110l S| E X = ¢&F

i o o K o
o B N ol

S8 FoekA FowA 5 ) WAL & 4
858 Fuehy Bebr)AE Waa Ay
#Apzol Qo] o] BATL 4 &3S Buka)
HbAy g4 o) A2 &9 (colorectal cancers with mul-

tiple polyps, ©|3} CCMP)o|Ztx 3} %t}

by A o] 7] @A o AA Al (genome)ol 2
A FAAe] ®olo] o8 fx7A E<SHY A (genetic
instability)©] A3 = ojof T4 ®iolo] FZ o] o
& Aoa Gk WA g Beg e fHAt

T EdEE BAGoA BAEe e Aietes 9
Z B-A| 2} Q (replication error, RER)Z W =™ §3
BotgAel 3 gEgor B & gt Az
A elshn fa7 Bee) B WAL AT
oA 549 ASRY 1008 L] HolE F7}
Qo skl 2R GRS FaAAe] o] Al A
g do] ¥ wHE ‘:}L AbA o] ¥eA
A Z7100 Qo] FAAF By ARt Mot F8
f?—l’% g Aolgta /@Z}Q ATk =3 H@@'

A}(mismatch repair gene, MMR)2] o] &
H]% 4 -2 74 HHNPCC) 9 50~80%°ﬂ7\1
9001, DNA H.5 f20A17F hiage] A 3
Z Y553 1oy CCMPY SCCel A4 DNA
1Ak e o3 % tsiel A e
= SCC & CCMP Aol A A2 Eotkd
73’*]‘% 321 microsatellite instability (©]3} MSI)7
AFE 9134 D2S123, D3S1029, D5S107, D6S87, APA3
e Az -tr’—% of thgh wrEAE EHgA

e T = ¥
r_>.i

1) ohe

19921 39 FE] 1997'd 9L7HA] R A A thg-
Aggo 7 Ay o] =& we Fx F Wy st
Ao 2 - oz gxle gAto A CCMP &4}
304 9F SCC &4} 304 & thd o= 3ttt We =4
&7 Elzel wEl EFshH 283 H9to] 69, &
S5 B3xto) 4901] uE3} Aol 5o E FT=

shddte]l s AR hd-27Feke W
12 Dukes’ 71¢°ﬂ o35ty E/F3HE AW 7]= 24, B
7= 209, C¥7]= 329, DH 7= 6o o] LAY
JEZ B 9= AA o] 244, = Aol 139,
Jo] 234 o]}t

r—{]I o
l‘_>.:

N

N Ho oF
N (

2) Ay

(1) DNA E2|: DNAE Az dxZFA
QIAamp Tissue DNA isolation kit (Qiagen Inc., Cat. No.
29304, 28159 Avenue Stanford, Santa Clarita, CA 91355,
USA)E AH&-3to] Z}7+e] DNAE Estint.

(2) Microsatellite Instability2| £41: MSI 48 9
shof ol AASe) Hio] o @ WEAD BebgA
G B9 FolA D2S123, D3S1029, D5S107, D6S87
(Research Genetics, Huntsville, AL, USA), AP A3 (Bio-
T 5 XY FAAR
o) 3k Al EEA) (primer) S AF-8-3}¢(Table 1) TFEAA
A& At TFEALANES TAALA
(sense primer) 20 pmol, & 7+X] A] ¥ (antisense primer)
20 pmol, dNTP (Boehringer Mannheim, Cat. No.
1051440, Sandhofer Strasse 116, Mannheim, Germany),
Taq DNA polymerase (Boehringer Mannheim, Cat. No.
1418432, Sandhofer Strasse 116, Mannheim, Germany)
0.5 wits® HZF FE 200mE E33}9 L, thermal

neer Inc., Chungwon, Korea)

Table 1. The sequences of primers for microsatellite instability detection

Sense primer

Antisense primer

D2S123 AAACAGGATGCCTGCCTTTA
D3S1029 ATACTCTGGACCCAGATTGATTAC
D5S107 GATCCACTTTAACCCAAATAC
D6S87 ACAGAGTGAGACCGTGTAAC
APA3 GAGGCCCAGCAATCTGCACT

GGACTTTCCACCTATGGGAC
TAATTCCCAAATGGTTTAGGGGAG
GGCATCAACTTGAACAGCAT
AGAGAAGCATCTCACTTAGT
AAATCAGTATAAGAAAGGAA
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cycler (Perkin Elmer, Gene Amp PCR system, Norwalk,
CT, 06859, USA)E ©o]-&3tod, 3 ©A oA 95°C, 5&1t
DNAE WAAZ F 55~60°Col A 183 AlEA) <}
DNAE ZYA7 v, 7 HA DA A= 72°Cell A
13, 94°Coll A 30 sec, 55~60°Coll A 30 seco] W3S
30~353] 5 HHEste FHA|F)A 72°CAlA] 583 4
AuSS A7) & 25°Col A AR FIPYTEE =28 gA
A= dxH o7 2% 3+ A (agarose ge)Z FHAF F
% loading buffer (95% formamide, 20
mM EDTA, 0.05% bromophenolblue, 0.05% xylene
cyanol) 2 10~308] 2 3] A ste] 7% HA
gel)oll A 2,000 voltZ 2~3A|ZF 7|9 53 &
o2 At #HFstATh AN 1HH(10% gla-
cial acetic acid)ol] 20&27F DNAS 1A 7] 3L 3%
2 33 AH3 T 29 (Silver nitrate, Silverstar' ™
Staining System, Bioneer corp., Chungwon, Korea)= 30
T3 Algatar A ool Yol DNA w7l XY w7}
A £E50°] F e WUl BojW A &Qow 283
Agste] d2oM dxAZ & #F A58
(3 hMLHI1, hMSH2 {ZXX[E#0| £4{: hMLHI,
hMSH2 FdA Rl & 98 BAe WA Fdas o

ASE Al FAA SEF4HEZ MDE (mutation de-

p

Al (denaturing
oo
=

- AR o AA-A el 4] MSI®F MMR ¥ pS3 -

AAp wol 355

Abg-sto] T 3 3 e Sk
&4 (single stranded conformation polymorphism, ©]3}
SSCP)E A3 & Ho)7) ot BEHE FAAS
Ad G719 EXH(PCR product direct sequencing
analysis) ©. 2 2Folslgch”

@© chafeyH 3._ CHed; hMLH1 f3Ate] od&
2, 16, 199} hMSH2 f-32F] 9l 11, 12, 13, 149 o]
g Z¥zhe] APEA| S AF8-3hod(Table 2) TR a4 A4
Hg-o 2 dojzl FEHAES 10~308 =2 343t
95°Col A 5&3F WA A121 & MDE A(FMC, Bioprod-
ucts, corp. Rockland, Maine, USA) (0.5XxMED, 0.6x
TBE, 10% glycero)°ll 3% Z21& F 7 7]%9-5(800
volt, 8 ~16A17H& A% thy A& A8t 2
71Es #FE A5G

@ 2¥ Mg EMHPCR products direct
squencing analysis); SSCPZ Ao A WHol7} Qlcia o
9H Z=ZAEES Gene clean kit II (Bio 101 Inc.,
Vista, CA 92083, USA)E o] &3l TFaA A3
SEANE °ﬂ A g dNTPS} AEHA| 55 AA, A A
ste] gt THEAANNS SHFAENS 42 ¢
<, 4d/ddNTPE E39 Accupower " DNA sequencing
kit (Bioneer corp., Chungwon, Korea)E ©|-&3F 7|4

tection enhencement) gel-2

Table 2. The sequences of primers for h(MLH1 and hMSH2 gene amplification

Sense primer

Antisense primer

hMLH1 Exon 2 GAAAGGTCCTGACTCTTCC ATCTACATTAGAGTAGTTGC
Exon 16 TTTATGGTTTCTCACCTGCC GTTATCTGCCCACCTCAGC
Exon 19 TCCCAAAGAAGGACTTGCT AGTATAAGTCTTAAGTGCTACC

hMSH2 Exon 11 CAAATTGACTTCTTTAAATG AATTGTCAATATTTCTTCAG
Exon 12 GCTATGTAGAACCAATGCAG GATGTTCCACATCATTACTG
Intron/Exon border CGCGATTAATCATCAGTG GGACAGAGACATACATTTCTATC
Exon 13 GCCCCAATATGGGAGGTAAA GAAACTGCTTCTATCCTCAG
Exon 14 GTCTGCAACCAAAGATTCAT GCTTTATCAGGTGAAGAAG

Table 3. The sequences of primers for p53 gene amplification

Sense primer

Antisense primer

Exon5-exon9

Exon 5 GACTTTCAACTCTGTCTC

Exon 6 GAGACGACAGGGCTGGTT
Exon 7 GAGGCAAGCAGAGGCTGG
Exon 8 CCTTACTGCCTCTTGCTTC

Exon 9 TTATGCCTCAGATTCACTTTT

GTAGGAATTCACTTGTGCCTGACTTG

CATCGAATTCTGGAAACTTTCCACTTGAT
CTGGGGACCCTGGGCAAC
CCACTGACAACCACCCTT
CCAAGGCGCACTGGCCTC
TGAATCTGAGGCATAACTGC
TGATTCACCTTTCAAAGGTC
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QAL 9o FRELAMNNSS AW F7% W WMLHIT hMSH2 2413} 5Q8 whgoz Adsdn.
4 AR A719% 2,000 volt, 1 =327 T &) (5) SAHEA: MsIg] WIEs) s ety gxste) B
2 A5 0571&0&% w4 BEsac A, hMSH2S} ps3 #3744 wole] e s vg

@) p53 FXALS| Hio| BA: p53 Kz ol o st oo 93t Z-AAL AP MSIF ¥ 2] %287
ArbE A& 5,6, 7, 8, 9914 A=, &4 5 315, hMSH2 fr A} ¥ o], p53 3=}t Holeke] #
OJEE Eol|7] #5t olFFHE A MNN-S(double Ale 7holAl AAWHORE HlustHth
PCR)S A3ttt 12 SHELAAT-SL A& 5

oA & 95 BEFE X3AIZ] 1.8 Kb Z7]9] F-AA} 2z o}

x3
DNAE 95°Coll A 5EZF HAAAIZ] o2, 55°Coll A 1+
=

& ARAMbe D ATA F ogcan g, 0 M FEEE 89 HANEL

55°Col A 123t 72°CellA] 28-3F9] WHg-& 303] RHE MSI 739 #82 WHEXd Skl A= 57
FES F 72°Co A 5% AFHEAI 7] AL 25°C ol A o] FHAA F-9lol g FHA FFNES AVEE
AR5 9714 SZH DNAS A= 314 7} o A7 A A Holx 23 o] ] FelolA Bz
&8 22 FHELANTEES A AEHA 23 FHE oA & 4 g9 HAGA oyt HEE ey
A WEE 94°CellA] 30%, 55~60°CelA 30%, BxAAM & 5 U™ W7t glojd F-E MSI
72°Col A 1837ke] wkg-S 303 WHE FZ A F FAoz BASAGY B AP APA3S A9
MDE A& A3} SSCPE A3 3le] WHol7} ok o 3 D2S123, D3S1029, D5S107, D6S872] =& 3=}
S8 F32 FFNHEES AARF S AL F AH 9ol A Fig. 17 22 o] RiEAE o] ddd s

QI7IME BAS Aldste] 295 F531H Y o 7]A4 AT 5 Adem F 60 = D2S123 99 124,
Al HE SSCPet AAFAA, AHAVIME EAHLS D3S1029 9ol 104, D5S107 -l 64|, D6S87 -

Fig. 1. Microsatellite instability patterns in multiple polyposis and sporadic cancers using 4 microsatellite loci. A = D2S123;
B = D6S87; C = D5S107; D = D3S1029; N = Normal DNA; C = Cancer DNA. Arrows = expansion or reduce type abnormal
band.
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el 94l 2] wEE-AHol go] AT MSI ¥4 CCMP

3) hMLH1 XA} 2 hMSH2 XA} 20|
ol A 304 % 99 (30%), SCC A% 304 Z 691 (20%)=

ZF 15994 AT B E o]fo] 3 o] SSCP A3 4=x4 = A4S 232 gFiEoA
dlA I A= CCMPAA 114, SCCAlA 84| & F Hol & y_o]x] 29k o L}, hMSH2 A xte] o= 129}
19¢] ©] A TH(Table 4). 13 Alole] QIEERQ oA 3d]e] WHo|(CCMP 29,

ScC 147}k AXLEI%OW(Flg 2) °o]E9 AVINE #

2 Ay} 3¢ B0 A 13 A1 ZE 669914 AH
2 6WA Y T7} C2 X85 Y ThFig. 3). ©] 34]¢] WMol

MSI 43 T4 s F3t4 929 AAE B 5 MSI 4ol ATH20%, 3/1590).

MSI o] $ZSA%<L 244 F 84 (33%), Jr'“‘ﬁﬂ
& 139 F 34(23%), A4 234 F 44(17%) RS-
F,$2 Uro] Bod 30 33% (8/244), FZ0]
19% (73642 oA 29 AA FS7HE MSI 44
wh-g-o] #ZH ATHP=0.01). MSI¢} FZHESEE B

M MSI %A ¢l A7t B3l A 69| F 49)(67%),
TEEESY 494 F 84(16%), AE3Het 54 F 34
(60%)2 A E3tolx FFTEESERT 29 A
E2 NSOl #EEH L2 (P=0.005) L35}t

2) MSI 2447} Ha|ZXSHN 25hE £ W|o}

of T

4) p53 AKX} 20|

ol
=

£5,6,7, 8 FH g SSCP 2} (Fig. 4), CCMP

[oX

= Hl=3 9SS BT} S SCCollA MSI g <1
ALt =55 RE0] 5% 2R4A)E 123 67%

@3¢l B AR 67% (2/3<HET o UA &
£S5 H A THP=0.006). Dukes# 72} #AAS B
H MSI FAdo] A¥ 7oA 0% (0/24), BH7]A 35%
(7/20¢]), CH7IdA 22% (7/324]), DHE 7oA 17%
(/6eh= B 7] A MSI g7go] o] #a=glont Fig. 2. SSCP results of exon 12 and 13 intron border of

SAsHA oo= §lAtH(Table 4). hMSH2. Arrow = abnormal band.

Table 4. Relation between genetic instability and clinicopathological variables

Genetic instability (+) Genetic instability (-)
Total CCMP* Sporadicf Total CCMP Sporadic
(n=15) (n=9) (n=6) (n=45) (n=21) (n=24)
Location Right (n=24) 8 5 3 16 9 7
Left (n=13) 3 2 1 10 3 7
Rectum (n=23) 4 2 2 19 9 10
Differentiation Well (n=6) 4 2 2 2 1 1
Moderately (n=49) 8 6 2t a1t 19 22
Poorly (n=5) 3 1 2 2 1 1
Dukes’ stage A (n=2) 0 0 0 2 2 0
B (n=20) 7 5 2 13 9 4
C (n=32) 7 4 3 25 8 17
D (n=6) 1 0 1 5 2 3

*CCMP = Colorectal cancer with multiple polyps; ' Sporadic = Sporadic colorectal cancer; i Statistically significant (p <0.01)
in comparison between genetic instability positive and negative.
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o] A% MSI %49 33% (3/9<])oll A, MSI S4 9] 29%
(6/21¢)oll A p53 A} wol7p HFEAUSH SCCo
A9 MSI %49 33% (/69 A, MSI 49 33%
(8/24¢l)oll A p53 A+ ®o|7b &= ATHTable 5).

SSCP Z 3} p53 F-7#} Wo| 7} g <l 194 9 A DNA
A7IE EXZEAH EF A ¥olE UEHlen I+
175914 GCG—GCA”} 3<(exon 5), = 219904

Fig. 3. Sequence for hMSH2 exon 13 showing a point
mutation (C for T) in the intronic splice acceptor site 6 bases
upstream of position 2006. Arrow = point mutation (C for T).

GCC—GCA 7 %7} 24 (exon 6), & 23404 CTA—
CTG 797} 29 (exon 7), = 244914 GGG—GGA 73
$-7} 24l (exon 7), & 245914 CGG—CGA 757} 4
dl(exon 7), Z= 27394 CGC—CGT 73%-7} 64 (exon
golAtt. A Wolo st F4 A7E HH GoA X8
o] 19¢] F 942 7} BWokal, C-T X 3ko] 69, A—>G
2| %ko] 2¢], C—>A X[ Zko] 290 ATh(Fig. 5).

g A X, WAt w3E % W7
ofe] AE B = AU 33% (824, A=S2%
o+ 30% (4/13<0), AAY 30% (7/23¢HE H|=F W=
o] p53 HRlolE B om, &, & vHlustdr =
o] 33% (11/36]), $-=0°] 33% (8/244)E B]=3} St}
stz o] A sl QoA 33% (2/69), TE A
3} Fell A 34% (15/44)), w3t &< B9 40% (2/5
dh)E B39 2, Dukes¥ W7 5 A¥ 7] 50%
(1/20)), BE 7]+ 30% (6/20¢]), CH 7= 31% (10/32
o)), DE71E 33% (2/66)E 25 30%°14 40% =
o] B3 p53 H WolE K YUH(Table 6). HE3
CCMPQ! A% 30% (9/30¢]), SCCAl A& 33% (10/30
dhel A o)yt e MSI FAdUd FS 33%
(5/154), 49 A 32% (14/45°)2] H WHolE Y
E} Wl TH(Table 5).

Fig. 4. SSCP results of exon 5, 6, 7, 8 of p53 gene. A = exon 5; B = exon 6; C = exon 7; D = exon 8. Arrow = abnormal

band.
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Fig. 5. Sequence for exon 5, 6, 7 and 8 of p53 showing a point mutation. A = exon 5 codon 175 A for G; B = exon 6
codon 219 A for C; C = exon 7 codon 234 G for A; D = exon 7 codon 244 A for G; E = exon 7 codon 245 A for G;
F = exon 8 codon 273 T for C.

ezt

I E F e EAE E9H- A (microsatellite insta-
bility, ©]3} MSI)2 Ay o] A 3] 71 OE 55

dnkz oz thF-24et 5 FAPYl= F& APC 3 AT CCMPU SCColl A4 2] DNA B Ao o
ZA2}7E, SCColl = K-ras, APC F A1) FF= AA T e ofx & o] AR Fh MSIY Y =
= p53, MCC ¥ DCC A} o] Aol et SAEAEH 294 A) Bl thete] Motoko 52
g g A o fAE Folls B/ 25 Thibodeau %”i 7] ol WHEAE  o]ig,

w g B 7IHo] 2 A YA e Aol A Aaltonen 572 X2 ThZ 27) o9 wlE A G o]
£ Fearon (1993)'2 ©]5< FAPY] attenuated form 5= S Bl A$S MSI Ao g Fosged, AAE
£ categoryZ F23}7|= 3FFaL Rossi (2002) 52 2 Aoz M= ‘4% 7H o]Fe] RIEAMG o4& B
HNPCC®| ¥MFe}til 37| % at=H AxEL o] & o1 7% MSI Ao =39 1 ol g z}oﬂzq
< 7F4 CCMP (colorectal cancers with multiple QA AAME HolE X ]'r: o} A (pleomorphism) 2] ®

polyps)et atil & A5 A A3FA =7} ol AR WHE A A kol g R-9Jol Ak H&%
RA B A (genetic instability)®] FF AP0 T M o]AS B AL o] Ko Hoo] e A
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Tdbibl6. ReRatlatiohebeterchMBHELic phitstabiliiyiomndniMSHR opshofepicahnatisbles
(enesteomnstability (+) Differentiation Genetic iDsthbslitytagy
Riotal Lt CRbdERIm S@ethdic+Mod Pootlytal A EMP C Sporhdic
(n&24)5) (n=13) (@9)3) (n€6¥6) (n=49) (B¥45) (1=2) HH2Q))(n=32)nE24H)
WMSHZ TITE>TTAT 33 0 2%0 o’ 0 20° 1 01 208 0
53 Qoddon 1735 ((EG->GE2Y) 21 0 11 00 1 22 0 a 3 10
Qoddon 22 99 (EEE->EEA) 00 1 01 00 1 12 0 ® 1 21
@Sddan 2334 ((TRA>ETIT) 10 1 00 00 1 12 0 a 2 10
Goddon 2244 (GEEG->GEM) 00 0 02 10 0 12 0 2 0 10
Qoddon 2255 ((CEH->EEM) 22 1 11 01 1 22 1 a 4 10
Goddon 2733 ((CEE->ECETT) 32 1 12 01 2 34 1 @ 5 21
Total Total 85 4 37 12 6 1014 2 p) 15 82

*CCMP = Colorectal cancer with multiple polyps;

+ . .
Sporadic = Sporadic colorectal cancer;

A point mutation in the intronic

splice acceptor site 6 bases upstream of postion 2006; S‘Statista\ically significant (p<0.01) in comparison between genetic

instability positive and negative.

o2 AZE7] wEelth? MSI 94 e A
A 2 e Aefsr] fstel dehy B fdA
Folol vkl whEAME AALE Al ok k=Tl
3k Baket A oy AAEdl oshH o AM
A Woell A ME ohe ARl e 5~770 Atol ¢
Aol A WHEA DS HARSE MSI 4 e =
(FRA B S BAAoH N2 A

=}

N2 OE GaRe 98 Y FAARe F

é

=

-

X
hal

gul

H =

=2 B Motoko 5'°& HNPCC 7
9 95%, SCC A% 13~24%=% B3

A= thA-FALo] 13%, Thibodeau
Aot A 28% = K 138+ Leichman™

2 right colon location, younger age of

, Aaltonen

£
w2
(=
oS
ox
nt{ru

onset, poor histologic differentiation with mucin pro-
duction, peritumoral lymphoid response2} ## o] JThar
35331 A E o] IeE = colon cancer®] 15%° A MSI
L YeEbiT STk

AApe] Ao A B SCColA 20% 2] MSIYA S
TE2T F Jo] b2 HuET HS8 0w, CCMP
ANME 30%°] MSI F4& #EE 4 glo] SCCellA
Ho 2 s s el oy 544 9o& glolth
LS B AHA T S=AA A MSI A0 AL}
3B3%= HZSAF9 19%8 T Bo] FAHAL, FE]
alzole] #AE B MSI $A4A F$7) vEst
o 60% (3542 E3 & 22% (12/554)H T} Ho] #

0

15

2] 9L O 1HP=0.005) W]iE3} 9ol 592 o7} Hof
o B2 oA A7 2ed Ao AZHET
Dukes#| ¥ 7]9}e] #AE B A¥ 7] 0%, BH 7] 35%,
CH7] 22%, D 7] 1%2 #HZ= Ao FASHE 99
© 1A}tk oA JA] A® 7I(0=2)°} DX 7](n=6)7} B
7](n=20), C¥7|(n=32) .t} 7} wj-¢- HoE2=Z o &
& Aol ZAFEojok & Hlo|th

HAF B AAE oM 7R AHA| 3] B A
2 FRA T AR Baro] o)t FAA 2 et
o] #1213k hMSH2, 3% @A Tehol] 912§ hMLHI,
2 AAA ghell 91213 hPMS1 223l 7H G A A
kel 9]¢k hPMS2, 2 F<H160] 9% % hMSH6
(GTBP) % 559 #3# ®ol7l gaA Y.
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