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Clinical and Pathological Significance of the Genetic
Analvzis in Colorectal Carcinomas

Hopguen Kim, M.
Depariment of Patfology, Yoouvel Uriversity College of Medicioe, Secal, Koreg

The molecular genetics of colorecial corcinomas are among the best understood of common human cancers, Thres
inter-related molecular pathways are involved. The chromosomal insability pathway beging with inactivation of
the APC) f-catenin genes followed by activation of oncogenes and inactivation of additional suppressor genes,
commonly with high frequency of allelic losses, cytogenetic abnormalites. The microsatellite insability pathway
begins with insctivating one of a group of genes responsible for DNA - mecleotide mismatch repair leading w
extensive mutations in both repetitive and non-repetitive DNA sequences with low frequencies of allelic losses and
rure alterution of wmor DNA content. Finally, the CpGoisland methylation pathway involves imactivation of genes
by methylation of cytosines in promoter regions o silence gene expression without DNA sequence alierations,
Modecular genetics have the potential for clinical applications. Combination of geneic classification of high levels
of microsatellite instability (MSI-H), gene expression analysis of mismatch repair genes and subsegquent mtation
analysi= of inactivated penes can be used o5 an effective method for the idemification of hereditary nonpolyposis
colorectal carcinoma  patients,  Molecular genetic alerations have been proposed w0 be of prognostic  value,
including allelic deletion on chromosome 18q, and on chromesome 17p. MSI-H hos been reported as o marker
for better prognosis. Individualizing chemoradiation by wse of predictive markers for response or resistance o
therupy s important in paiients with advanced disease or candidacy for adjuvant therapy.  (Korean J Gastro-
enteral 20dd;43:275-282)

Key Words: Colon cancer; Genomic instability; Chromosomal instability; Microsaiellive instabilioy; Genetic oest

M E Aak olale] Bok B b BE FARANAY dF A

Bt sl QL o8] S-Bo] AR W, 4EHNLE

RIS lalel A o Sofl cHE ghEol vl ol2]  ASH el Holwl olmAnta WlaA PP HAE
1A wlolld 4ESHe R FTag BEel 9ok o] Bols He|¥] ojied ¢ olFeh [NAUW AEGH Fa Bl
Hash 3 Wieh fEse 19 A felA Aede B2 Eeleleks Aelwh wakksl 3 Watel B AT

= 2avd 5§ gl Comesponcence o Hoguen Kin, M.D.

alsb®|: Fldeat, 120.732, A)Fa] Aol AR 1M Depanment of Puholegy, Yonsei Universgy College of Medicine
1[5 L g R B L L i T e CRO. Box 8044, Secwl, Korea
TEL: {02y B&1-53263, Fax: (02) 5620860 Tel: =H2-2-361-5205, Fax: +&22-502-08060

E-muil: hkyonssi i vame yonsei. oo ke E-muail: hiyonssi @ vamc yonseine ke



il T U e R B B Lk | T

= dabe] qhaell | FE] Mertae] AHE olHg 5 2
F % ohiel daqte] 4191 2R olsl A =el =
RS Heal @ 5 deks $RA] U AA: WA
A RelE oiasts) S WskE Ao o158 W4
A, gesh sis g S8 Uehs meshed e

CHERe o we

a2 w3 ot et f e a3 2y o
bt =l of ] SobHEchrmosomal  instability,
CINp 4 Ho| R Bob3lE (high microsatellite imstabiliey,
MSI-HIS) - AhA ) SalEel o] Eabsta 3 falul
cf dolgt 81 el 2jef g whafe] A=E A, A 2
H Eeoll o] A2 -3 ikt B3 F25ichs 2] 3
wiel glck o] & R 3 #lell et FHM A S-Sl
HH o] oilgldge] oaggte] ghag flgle] ¥ gl
ol He = efakake] Setbe] {5 Hel® CpG | ol
213l HENCpG sland methylation phenoiype, CIMPRE] 3
AR ok Bt Eelstm alch opao 4 o|gld H-
Aol A5 o w4 A9y fHGE F ool fEAEE
I S Frtell wdeh HE qhe] fHE Sl AR
A, ol ofel CIN F5eloh MSEH F52E 50 gl S
B ##ck

1. S By 78

CIM Eobf Fof ofaf] f-% 0] APC/ 2-casenin 574}
7} E-SE|o] qF qhge] Ay pE2 T f4E §
M) shdet ok oA {3 ST S35
thel yhaf o Hefe] of o)Az ffelck’ HH Wy s
el s g W St & HEte] R, AEFH
a1 olge] FiiEl R DNA kel w|g-dEsE il
dhylclk claghens dEylsie Sl WALEL: 14 119
off 2% Koras 93 0 842 4H4, S99 54, 17
Ao ey HAE F% A FAAEE] vigEe §
a5 fHa] wae weack dadghea] su of 8y
arAsl T i ana] gk W oIsd A gals] e
441 HE] 712} APC, pS3# DOC 9] smadd 58] Fof o

H fH A Bl RelEe] e M) Es] b w8
frtell HAA «gE febas Yol of=nA] giax
2] wishel gt A AHE e A gksiek elRl o
T HEE 2R lallel whaReh ciagt g el of
el e e L (e e e | IR v S B
F2) f1 e gl {3 s AdR Y
ozd heda Flelsdl A5--A9F i chAg §
HEa] o = Law 50 Vogelstein £'ofl] 2] ¥)2z 2]
AH ez o Fol3ict Law S-2 350i18] Heta 4262 4
E& Aisto] siaa 5w, i, 18l ofg] foags]
A4 Fse] Y o1 A9E H ol F 19%04, 17
W ogiaga A4 Se%olld, 18 oA A2 52%0)4
stelatgich’ o] ghd) R4 ol F 9 ol 59 8
2 Afo] 17 sigand s g]aHas] LYH s
A ised 17y sidae) e ey siale] 4
ol cliast wbds] Folod o= WEkR FEA
2] #ol] Vogelstein £°2 clg-AFa} A9HEol 4 2] s §-3
A Jolwo|sl 5, 17y, 18 3Has] AHE PEE
2Astglch olFE o202 oA 2ol B0ofe] AFE
& AR es] 4FF 20 4 49E Eo of Yof| odal}
278 AFE 1E, 9 4F2 27, 499 e
HEE 3% vppe] E4sta o §E 9ol 24Py
T FHE T S ehbs e sl
dl, ellZ 20 of-d= F33 bt fls Es A
HEA 4= 9%, 27 AFlHs 4%, 3T T4
3%len] HAgtEol4 = so%e]gick oheba ot of
AR CIN #§38 ohae], a5 AbFom Ty
Fholl whel =t v ol yhfal= f0 ] Wil wihd ] 24
o st} Aoz Srlbs A7 e BE EEE
L o] mAE] Wt wh Aol wHE R wste] 2
i DokdelchFe L.

2. Ho|FrH WEHEE 7

MSE-H cladehs 23t Hdity DNaf s
g e el e i B = =S el = e o L |
o et A% DNA RS DNA mismaich repair,
MMR)F} A E o] oA fot e ol w4

Gene: APC K-ras/N-ras DCC pS3
Chromosome: 5q 12p/1p 18q 17p
Changes: Mutation Mutation Deletion Mutation/Deletion

l

EARLY
— feoeed — -

J—

INTERMEDIATE LATE
ADENOMA @ Apenova [famdll CARCINOMA

Fig, 1. Schematic disgrom for meleculsr penetie alieratons in the colorsinl carcmomes of CIN ype.



wta] ghe] yhBabe fElolck MSI-H 92 CIN ghell s
s Aot DNA oks] o HdiYeR EF %
olch, o2\t MSI-H oEqhE AHY o] 50 ot
{hereditary nompolyposis colorectal carcinoma, HNPOC) §
Aoil] it vii-ke] gl gA= " by g
§h FhabE] 1ze17%elld qEge BagAajos
MEL-H ok HNPOC §has] 25 DA MMR f-31 203
Folto|ol 2]a]a ZefEA]ut dyba obf cf S5 aaLAT
FA 2] promotor 5L5]ell 21 CpG 48] offglsi] =4
AMLHE f-Aste] E3b4e] f10el=k” glgbell4] DNA
MMRol| Polabs s 1993udel] aMEsRZ ") 19940
AMLHL" hPMSI 9 wPMSZY G 8 100] A gl
ek MMR ] SE0 s A B i)
£ gleyl w0 ohue} AEAE gl kb MMR
fH e o=l dodiby ALY Aol 24 91 yhge]

CIN MSI
PATHWAY & \.) > PATHWAY
INTESTINAL CRYPT
STEM CELL

HiE Rk G A 9, ey == 27T

&7 ehAlE W frldbEs] s dolol At s Y
ol Ssa® flojg Aoz S5 vk 9 G
Z e A Bsol Holspae] dubel ghabs 51
7| EEEed], MSE-H ok o] BSlof] Skl o] 4w
Haells XYy dHelEF Eg9delrt el o2l
il AhE2 MSIZE e 3 qF sl W Flelel] A o
e ol B AR ol Au, MSI-H il X4
o) F FolHolt olefle4 2] 100 whE-E §HEEE TGE 2
Ei et ) A8 Al 3 BAx FEEHE ul g
Ie] 7] olg#] 2% fHAx Haivha 2 slelFg
2, Table 1}

3. CpG o NEE 7H

DNA oilgids Fgttaiel Wity DNA P40 cytosine
off iR 218 S-methyloytosinec] B7] 4 glebs 44

Fig, &, Target genes of the colopocial cancsomis
of CIM amd MSIFH phenoype, Activarion of the
cecopenes md Foctivalion of e e suppeessor
gelis are cofimmon meclanism of umongeiess m
the coborecisl carcinomss of CIM phenotge, 1 the
carcinoims of MSI-H phenoype, insctivation of
MMR  genis are instlating  genctic ovents sl
frdborwaad By gocumulation of e frmmeshifl -
tons ol the pomes comuining  moskmucleotide
ropols b e codivg soquimee sech @ TTF 38 0
o BAX, Frasmcshilt soutations of these poses posull
i the insctivation of these anget genes and (hought
o b jipontant mechanism of nsoegeeEis in e
colopoctal carcinames. of MSI-H phesanyps:,

Table 1. Comparisom of Genetic, Pathologic and Clinical Festures of Colorectal Carcinomas  acconding io the Cenomic

Imstability  Phenotype

Chromosomal irscabilivy (CIMG

Mlicrosaelline imscabiliy (MSI1-H)

Gienetle characseristics

Hereditary cancer FAP

Cansutive gens APy fcartenin

Target gene Koras, smadd, pi3

LOE Freguent

M5 satus Stable

CplG methylation Infrequent
Pathologse charsciersrics

Precancernous lesion Adenomas

Caross Features
Difherentiation

Lymphaoic reaction Scaml or absent

Climiczal features
Lascadicm
Prognosis

Lefi colon
Relatively poor

Proimufing, ulceraiing
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HMNPOC

BMENI, AMLNT elc
TGFAR N, BAX
Infrequent

Unsiable

Relatively fregquent

Some of Aad adenomas, serraied adenomas
Protruding

Usually  pewor

Usually  imtemse

Right colon
Usually gooud
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