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Loss of Heterozygosity (LOH) on 17th and 18th Chromosome
from Colorectal Carcinoma

Joe-Sk Lee

Department of Clinical Laboratory Science, Semyung University, Jecheon 390-711, Korea

Colorectd carcinoma is occurred frequently to Korean and so ranked the fourth from various cancers. Due
to western dietary life, this cancer has been increased continually. Therefore, the study will be needed to find
a candidate gene involved in the development and progression of colorectal carcinoma and to diagnose and
trestment helpfully. The dgtriking feature from cancer suppressor genes is known for LOH (loss of
heterozygosity), which is the method to find alele genetic loss or mutation of cancer cell. The purpose of
this study was designed to find a carcinogenic gene from colon cancer using microsatellite marker on 17th
and 18th chromosome from 30 subjects. The LOH was investigated in order of D18S59 57% (17/30),
TP53CA 50% (15/30), D18S68 47% (14/30), D18S69 43% (13/30). The genetic mutation depends on loci of
colorectal carcinoma was shown higher with 2.44 from colon cancer than with 1.25 from right colorectal
carcinoma (p<0.032). The genetic mutation with lymph nodes was investigated higher with 2.69 at mutated
group than with 1.14 a non-mutated group (p<0.003). At genetic mutated pattern depends on disease stage,
there was higher significant difference at 111-1V stage 2.50 than that of -1l stage 1.17, respectively (p=0.015).
There was no difference at comparison between histological classification and serological CEA increase. The
loss on 18921 found in this study is highly recurrence loci and was observed 43% for Korean with high
recurrence. Therefore, LOH is a very useful tool to detect 18g21 loci in clinical application, prior to the
trestment of colorectal carcinoma. After the operation of colorectol carcinoma, the efficient application using
LOH at operated part tissue which is designed to protect the recurrence as well as its cure will be needed.
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o BAA 917 FH4 29l o] Ak & TAYe o
S A4 8o 2A FAAESH Wtk of faket
b A frdat Akl o] @AA fadal wste] ok Ao
2 4EA Qlrh S o AR S4stEAY o oA
AL B st o) (1o #ES s H
of HIAAAQ A8 o] FXHH, o] At Qo]

hAstE Ao A
AF7HA Bag wpe] ofshd i gebat dee gt
cmet, csre, F oAl 422 DCC,

FHAAE Keras,
APC, p53 5°] Hil¥ il glom, DCC 37| o] &4
4 A2 (loss of heterozygosity, ©]3} LOH)o] o] -2} ¥
gk #eo] = ZoR A gItk(Font 5, 2001).
FARE] M 2 EF o LOHYF ¢E A
, LOHZ g ze) vlarste] bA|Ee] 724
o] IAY AL A &%
b dojue= AAe= Ao® LOHE
Fotell el oF A 4] lociE ZaLA}
o] A|Z=5o] ghti(Zenklusen 5, 1995; Garcia-
Patifio -5, 1998; Fordund &, 2001; Kambara ‘&, 2001).
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A FS AN tHTable 2). thd & @27 144, o
A= 16901 aL, 8- 554 (32~80)|tt. HIH =
+ stage 1°] 24|, stage 117} 104, stage I11©] 154, stage
IV7} 3G o, digete] W7 2742 AJCC(American
Joint Committee on Cancer) 7|59l wgith, 223 H =2
= aLitstg ol 179, T3t o] 84, A5t o] 39, A
173 Qo] 24 ATt

1 0

o

2. DNAS| =&

TN AxAS 7R 2 A& 5 Genomic
DNA purification kit(Promega, USA)® DNAES F%3}9]
th A nucle lysis 89 2 A2 243} 10 mg/mL
o] proteinase K §91S @i 55C 2530 A] aF&nt
WA AlA 3] s AIHTE T RNases ¥
o] RNAE A A3}, protein precipitation solution® 2
aAs HHAZ w71 100%
ethanolS o] DNA7} Ko, 75%, 95% ethanol o =
A2 3Holch A2 g DNAS 23 5, DNA rehydration &
oz z Fold DNAE FE313th DNA == 2%
of H3BIEE 0.1~09 mgmLoZ ZAESN O™, Ax
ratiov= 1.6~1.8¢] &F== AN Aol A8t

e}
228

AR 243

3. Microsatellite oligonucleotide primer &HA

3= primere] cytogenetic locdizations ol +313}
Genbankell Al AT A7IMES F3UtHTable 1). =3
primer sequence® PCRoIA 9] 23} 1% #AS oS53
program .= oF4g % o]31 sequence’} 71 Z1 o= primers 1L
oFslAiT]. Primere] 42 GenoTech(Koreg)oll 2]}t

4. PCRoll 2|St microsatellite2] &%

Fgol 2 x4 DNAS] F%=7} 50ng/ul ¥ == TE
buffer2 3] 4] A3, PCR premix(Bionesr,

Ciga
Korea) tubeol 53 DNA 100 ng, forward, reverse primer
& 717} 10 pmol W& &, 33 it SHFE 20007} H

PCRS Al &3ttt 2 primer
of tigk HA A3 2=E 37| 98 =1E v,
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Table 1. Primer sequence of the microsatellite markers

Name Cytogenetic localization Primer sequence Annedling temp (C)
TPSaCA 179 5 ACGGATACTATTCACCCCBAGGTG:3 st

us  muwamns  JScMeccmors s
Pliceicaiola e .
D1869 18021-18q21.3 5-CATTAGCAGTCTGGAAATCCTC-3 56

5-CGCTATTGTACTGAAAACCTGA-3

Table 2. Mean number of chromosomal losses and total number of events per tumor in colorectal carcinoma according to the location,
the level of serum CEA, histologica type and stage.

Cases Deletion
Location
Right colon 12 125
Rectum 18 244
p-vaue 0.032
Serum CEA
<5 (ng/mL) 16 1.93
>5 (ng/mL) 14 2.00
p-vaue 091
Differentiation
Wl 17 1.88
Moderate to poor 13 2.08
p-vaue 0.735
Lymph node
Negative 14 114
N1-3 16 2.69
p-vaue 0.003
Stage
I-1I 12 117
m-1v 18 2.50
p-vaue 0.015
Total 30
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product®] A &S
1akarzt 7t primer 2 33] o] PCRS Al &85l it
agarose gel AolAe]l A7|9} bandE W|wEFAT) 7}

primerd 2 A Aol gl & Ayl A&

M9 S

5. DNA sequencing gel % A

DNA sequencing gel< acrylamide/bis-acrylamide, urea
(Sigma, USA), 1x TBEE AM&-3te] 6% polyacrylamide
ge S W= Ge plate?] 7] 33 cm x 40 cm x 4
mm °]i, A7]%9%ES Modd S2 sequencing gel eletro-
phoresis apparatus(Life Technologies, USA)E A}&-3191
t} A7]9% buffers 1x TBES AMg&lglon FH|E
gel2 1A pre-rundl$ith. PCR product$} loading
solution(95% formamide, 10 mM NaOH, bromphenol
blue, xylene blue)S 2:1 H| &= 4]ojx] 94Tl A 5E3F
WA v, deolA 599 - loadingshal o1,
1,500 Vel 3217k o] 7195 skt

6. Silver &M 2 £y
A7194% 0] Bt ge slver 94 kit(Bioneer, Korea)
ARESE AL, 49 A (fixing), 7d-3H(enhancing), 24
(staining), &’J(developing) #73-S A= A’ ge plate
= 7% 3, computer scannerollA] 73S Wol A5 2 H
stttk ZF s band] WEE SAst] B EET
Az A gt dlele] 50% oY FFad

35 LOH=
skt
7. SHN 24

F704 wste] o}
=4 o], 7],
sk ol

H, p-value’t
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1. Loss of heterozygosity &3

Table 1¢] %A] ¥ microsatelite marker 53 Ap-&3}o]
tumore} normal DNAE F3 o2 PCRS Aldlstal, 4
markertlth QA E = F7]9) PCRANES] SEHEAE
et 1 A3 2 markermbth o A E = HE U9
PCRAHEo] #H2H5] o] microsatellite markerol = ©]/4Fo] §1
o O o)

==

=

T AATKFig. 1).

M 1 2 3

M : DNA size marker
1 : TP53CA 2 : D18S59
3:D18S68 4 :D18S69

Fig 1. PCR products of microsatellite markers

T
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N
3

T N

——

——

TP53CA (BLT) D18869 (Pt4)
— —

D18559 (Pt 20) D18868 (Pt 2)

N : normal tissue, T : tumor tissue

Fig 2. Loss of heterozygosity a chromosome in colorectda
carcinoma by silver stain

LOHY A% Z7E microsadlite markerE 2 H]w3lo] B
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W, D1859 579%(17/30), TP53CA 50%(15/30), D18S68
479%(14/30), D18S69 43%(13/30)5= 0.2 A= tHFig. 2).

2. THEfet 91, FEM Wol, W], xFets

€& CEA2| %}o|

g Aol w2 A WHel e 5
of Hla] Aol A A (deletion)o] 1.2571:2.447) =4
=90 M(p<0.032), A Wojo] mZ {7z} Wo] 4
Ae Hol7t 9l o] gl T 2.6971:1.147) =
THp<0.003). W7ol wp fxF Ho] L I-11 1
)BTk -1V B7)olA 1.177]:25070 & 2] 8k xpo]H o]
LHER 0 W (p<0.015), 24184 &7 2 % CEA 571
ol gk vl 2 xfol 7t gliti(Table 2).
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arlell SlojA e A7) e A Wl
198713 5.9%0l 4] 19991 9.9%, 20073 11.2%= 57}
Aol 4d) ¢ko] shut® FEHATHE 5, 2007). of=
ml=rolut Ay w7 AE ATstEE g soR
el whE S AEAR] F7L ddEh ueba o)
gokel A e HAEE FAAE Fob vk
HEo] A5 LS 7] 9% =2o] . shH, g
ddEo] ool M A=E Al gltk(Zenklusen -5, 1995;
Garcia-Pdtifio -5, 1998; Fordund 5, 2001; Kambara &,
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Al aw wdo oshd, A4 vt 5q G| ol
T A& A APC AR o8] 313 A (hyperplastic

epithdium)= o] %=7] HdFo2 FaFrt. o]ojA DNA
hypomethylation®} 12p G2 A2] Wol= I3t ras -4k
o 93 F7] AFo= WAF L, 18q FMA AEo=
Q1% DCC 2l Atell oel] §-7] AFow et
AFelM 170 FAA Aol 93k p53 frHAke]
Al Ghom Xggo] wH, ol 71E friztel s o] F
otk AR AME ZA® Hasklt(Fearonst
Vogelstein, 1990; Fordund 5, 1991; Baisse ‘5 2001).
AN 17p0] AEE LOHA 50%7F A= o,
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e Angdlis 5, 1999). F A A= DNAS] 543+ -9
b g Aolsted Axe] Bels 4%

o) Al gt o}

cyclin-dependent kinaseZ
A e Akl AzEd HA7] Gle A7 st

4¥ DNAE S5 7179 oigekent obuel 919k, w4,

o R AR o) oF 50%ell M Ak W

et 5 3t
o] 7} 2t (Macdonald 5, 1998). Ah2-A] T doke] 759%0]
i fFdxe] =4

(

K3
9, M.
hin

o
2

g

N

A o] Y A AEat @

WolE FRkekal, LOHZE Sl thdehe] 95%elA A &
Awol7t #EE L Qlrh ol A3 Aol 4 LOHS F
ZE0] B2 AL A& AL 57 el & 5 e
LOH Ao 5ol 7|dstta Al ®ci(Fordund &,
1991).

Angdlis 5, 1999;
St DPC47F &R 8h= & 44 =dl, DCC #
A Wol 2 /)% A7) 1808] tR 4
A7F A A HH Qo] whAYel]l FrojatA| Flth(Chost
Fearon, 1995). 1892] ol @43 A~dL HZ o Mo,
gzgel Aes A7 9dke wasgrkKao

o

=
[S]



CH SHIALA ALSHS

CHo/m =

X| 40(1):41-47, 2008

1996). B3k DCC 3l Abe] o] @A e a2 o 5ok
Ag AP lvkal Barsar glow, 53 117] 229
YA dlF QAR B ltk(Font 5, 2001). ©]
TR Ut FAged B AgshE AoE oY
] goH, g $7] AFAME EZHo2 YEhte
ARl 28 B o oigto® xIde] YIleke A
A& A Eo] XIrHRied 5, 1996). & §7FA] 18q21%-¢
o] AEO A, o]3e] AES A=
S o] Al7IE HOEA, AES Bl #xte] A9 82%
7} At vhs BarekJervaill 5, 1999), ©] 32¢] LOH
Aol whe} AE=E9] Ao 7F Algk vhE, chemotherapy ©]
Z4o] Fgsith= Bl 9t Watanabe &, 2001). ™
2hA A e diE Asy A-E g AxE
Agsivta saEnh 18921 F-99) FAARA 2o
a7 SMAD2 ¢} 18021.12] SMAD4/DPC47} QlEH] ©]
E fFAAE AE gHezRE dore] AX A% o

& ZHsk= TGF-B9 pathwayl & 8.3t
k= Ao dEA Sk 2 Aol A 18q21e A
LOH marker(D18S69)S AlM&&te] LOH ¥ 3h
43%7F HEE o Tl gt SAfell A= A
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