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Amplification on 7th and 20th Chromosome from Colorectal Carcinoma
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Colorectal carcinoma from various cancers is fourth ranked occurred to Korean. Due to western dietary
life, this cancer has been increased continuously. Therefore, the further study will be needed to find a
candidate gene involved in the development and progression of colorectal carcinoma as well as to diagnose
and treatment helpfully. The purpose of this study was designed to find a carcinogenesis gene using
microsatellite marker on chromosomes 7th and 20th from 30 colon cancer patients. The amplification was
investigated in order of D20S97 57% (17/30), D20S101 57% (17/30), D20S119 53% (16/30), D7S483 50%
(15/30), D7S495 47% (14/30), D7S498 47% (14/30). The genetic mutation pattern depends on loci of
colorectal carcinoma was shown highly amplified with 3.77 from colon cancer than with 2.08 from right
colorectal carcinoma (P<0.018). The genetic mutation with lymph nodes was investigated higher with 4.13
at metastasized group than with 1.93 at non-metastasized group (P<0.001). There was no difference at
comparison between histological classfication and serological CEA increase as well as on genetic mutated
pattern depends on disease stage. It is suggested that the amplification on chromosomes 7q and 20q
determines a pivotal role from first stage to metastasis cancer and also functions as an useful marker on
diagnosis and treatment of colorectal carcinoma patients as well as follow-up checkup. Recently, the
diagnosis and study using genetic analyzer are necessary for efficient application. Fortunately, several
university hospitals run this genetic analyzer currently so it is expected that this method makes full use of
clinical application
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Microsatellite®t &1L W< DNA @714 E=2 EE
HAA o 17 ExEo 9lom UuHOZ 2 bp (CA
repeats)2] HFE-o] 2|3+ microsatellite= 100,000 bp v}t}
g HA dojuyr, o] 59 Wy Te= Al wet 2
B2 34 84S Jdehdth ©] microsatellites 4]
& AAzAN vluste] FEEA YA @7] whE
G917 = A7rE o] Aol7t WststA A, 77
¥ 4-S YJeEll= A& microsatellite instability(MSI)2}
i g

Aw7bA Baig vpe] otd i ddd Eet
FARAE K-ras, c-met, c-sre, & DA
APC, p53 5o 151 on, DCC FHA2 o] gH
A A2 (loss of heterozygosity, LOH)©
#do] e AR dA 3
AA A7t &olstA kil Al ulj ko]
Ag oz g A7 A3t BA= A
209] %3 17, 18 A& Fo] Yehdthal Bis o
(Bardi & 1995; Meijer 5, 1998).

olo] Az= et shate] A oA S A
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et e 71Ho Fa3 9 S & F e AR,
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T
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A EFAEA
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Amplification ¥4 ¢314], 2000~2001'd F4+e] K
WA & T2 U A 30 o9 =& AF
o Aol A839Th Amplification £ o= &Y A}

FF 2% Ag 204 22 L& DNAE ol §3}
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Rom Aol Qe AAEAH(Table 1). i 5
G277 14 4], ARE 16 dolal, BHEAHES 55 Al
(32~80)ATh. W7 EZE stage 1] 2 o, stage 117} 10
o, stage M©] 15 4, stage V7} 3 4 o]lor, Bt
7] A& AJCC(American Joint Committee on Cancer)
71Eol gttt 243 HEE 1E3Fo] 17 o, FE3
gol 8 o, AEsF o] 3 o, HAA o] 2 o o3t

2. DNAS| ==&

TH2AY AxAE M E ZAA AE F Genomic
DNA purification kit(Promega, USA)Z DNAE FE3}%]
o 1A nuclei lysis £ ZA A2 243} 10 mg/mL
o] proteinase K €4S ¥ 55C 2ol 324
W2 AlA 3] B3 AIAHTE TS RNAses ¥
o] RNAE A A3} 3L, protein precipitation solution® Z

o
Z2AS

GulEs HAANAG. AT A FZAE A 100%
ethanolS ¥ ©] DNA7} Ho|H, 75%, 95% ethanol °. &

A HsHek A2 3 DNAZ Z2d 3 DNA rehydration
FHoZ & =i DNAE FZ3%TE DNA s 4

o AF}EZ 0.1~0.9 ug/mLOE ZH3H O H, ratio
= 1.6~1.89 == A Aol A3t

3. Microsatellite oligonucleotide primer &4

A3}= primer?] cytogenetic localizatione o8] &3}
Genbank(www.ncbi.nlm.nih.gov)ol| A4l A5H F7|MEE
2kttt &3 primer sequence® PCROIA 2] 23} F+x% &
AL dZ3E programoZ  #QIslY, Aol w

sequence’} 71 A S Z primerE 18I TE primer?]

3L GenoTech(Korea)oll <] 33Tt

4. Manual method

1) PCRol| 2|3 microsatellite®]

F¥o] & x4 DNAY =7} 50 ng/ uL H =5 TE
buffer2 843k & A83}9 2, PCR premix(Bioneer,
Korea) tube®l 3 DNA 100 ng, forward, reverse primer
£ Z+7} 10 pmol 3zt Wit SHRTFE 204L7} E
55 §kg B9 & 9o PCRE AU 2t primer
g HA A =8 37 d8 =d& wEv,
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PCRE 94T oA 5 #1t
WA 30 %, primerd # %]
430 22 30 3] &FAHoH, 1HA
5 E3F A3l Th PCR product?] A& A
Zr primer@ 2 3 3] ] PCRS A 383} 3L, 2% agar gel
ol A =719 bandE HI AT Z primerE 2 A E
ol gE F Aol AEatT

=71 494
zd

2) DNA sequencing gel ¥ A719 %
DNA sequencing gel
urea(Sigma, USA), 5% TBEE AF83t 6% polyacry-
E1 Gel plate?] =71 33 cm x 40 cm

x 4 mmoli, F7]FES Model S2 sequencing gel

acrylamide/bis-acrylamide,
lamide gelS T

eletrophoresis apparatus(Life Technologies, USA)E A&
39tk 2719 % buffers 1x TBES AFE3190 FH]
B ogel 1 Az pre-rundt¥ . PCR  product®}t
solution(95% 10 mM NaOH,
bromphenol blue, xylene blue)2 2 : 1 HI&Z 4 0]A] 94T
ANA 5 & HMAANZ o, deolA 59E $ loading
SRS H, 1,500 VOlAl 3 Azt o]} A719E Skt

loading formamide,

3) Silver 84 % #A
2719 50] Bt geld silver G4 kit(Bioneer, Korea)

£ A8 A, 494 A (fixing), 7 8H(enhancing), $4Y
(staining), &~ (developing) 8-S A3 HAH gel plate

£ AZ ¥, computer scannerol| A §/FS Wol A 52 H

BT 7t Y band®] WEE FAst A EREG
GAEAA 3 alleleo] 50% °1F F7Hd A& $F

(amplification) ©. 2 ¥4 3} T},

5. Genetic analyzer method

1) &3% Microsatellite oligonucleotide primer 373

Genetic analyzerol| AF82 ¥3F primer D20S1199] 3

42 Applied Biosystem(USA)dll 2%, A28t AL&-3}
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AmpliTagGold PCR master mix
(Applied Biosystem, USA) 10 #L, &3 DNA 50 ng/ xL,

100

Y34 forward, reverse primer 2+t
A EE FRFE 2040 HES
PCRE A3t Att. Z primerd 2 271

)

A3 ES 1 F712 30 3 BHE F vpAg A2 70T
oA 30 &3+ A8kt Hl= A-E Thermal cycler(Gene-

Amp PCR system 9600, Perkin Elmer, USA)E AH&-3} 31T}

¢) CapillaryE ©] &3 7|95
7195 A% wEAL PCR product 0.5uL,

Genescan size standard (Applied Biosystem, USA) 0.5 uL,
Formamide(Applied Biosystem, USA) 11 uL2X F 12 uL
HES TS EFAS 95ToAA 5 3 € WA
g de Kol FAHIE ©lE ABI 310 Genetic
analyzer (Applied Biosystem, USA)2| capillary®] A
A 7185 A

d) Amplification?] &4

71850l BEHOE o|FAHEAE WA log file

< 53 &2l Tt T2 Genescan softwareS ©] &3},
AAE tumor®t normal®] 9%, EHolE AAEPoH,

Genotyper software®| 4] peak®] =o]¢} WA & 7|Fo=

amplification fr, 75 &4} th.
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HISLGAA Aol o8 el faA wse 5
getel 91X, 2A%A BahE, YA Hel, W,
¥4 CEAZ7H W4olel ARIAE nasgs ol §
ASPSS)ZE1R S A8l AFHHAOH, Pvaluert
0.0513191 % SAHOE foHe] Ut HOE BF

st



Korean J. Clin. Lab. Sci. 40(2):98-105, 2008

. &

e |

e

1. Amplification

Table 2 °] EA] ¥ microsatellite markerE-S AF-&-3}
tumor®} normal DNAE FEOZ PCRS Aldsty, Zt
markerm}t} 4= = F7]2] PCRAMEC] SEFHEAE
#1232 markertth A HE HFU Y
PCRAFE©] 2= 0] microsatellite markerol| = ©]/3¢] ¢l
= ¢ T AU

Amplification®] A% Z¥E microsatellite marker's &
Hlasted B, D20S97 57%(17/30), D20S101 57%
(17/30), D20S119 53%(16/30), D7S483 50%(15/30), D7S495
47%(14/30), D7S498 47%(14/30), <= 2.2 2= I tH(Fig.
1, Fig. 2).
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Fig 1. Amplification at various chromosome in colorectal car-

cinoma by silver stain(N : normal tissue, T : tumor tissue)

2. CHEHY 29X, 2l=H B0, H7|, =XEH 2R,
&3 CEAZQ| X|0|

WY AXo BE FHA Ho] e Sl

Hls 2okl FZo] 2.08 A 1 3.77 MEA EJOH (P

101

<0.018), H=d WHolo w}& FHA Ho| e Hol|r}
Ae ol YlE FHT 413 A 2 1.93 AZ =% (P

=

<0.001). 7]l w}E
FU @4 CEA S71ol dig vl
(Table 1).
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Table 1. Mean number of chromosomal gains number of events
per tumor in colorectal carcinoma according to the location, the
level of serum CEA, histological type and stage.

Variables Cases Amplification
Location
Right colon 12 2.08
Rectum 18 3.77
P-value 0.018
Serum CEA
<5 (ng/ml) 16 2.94
>5 (ng/ml) 14 3.29
P-value 0.638
Differentiation
Well 17 2.71
Moderate to poor 13 3.62
P-value 0.216
Lymph node
Negative 14 1.93
N1-3 16 4.13
P-value 0.001
Stage
-0 12 2.25
m-v 18 3.67
P-value 0.098
Total 30
Iv. 11 &

BAYE @I oA PF Belst R 1YY
of S oF HYow, o o AU 597
o2 v dWol opd u&% 9o ATAEE ol

o2 FRAA tehte #HH 5o @ A7
7P Zag AAolth

whepA oiaeke] B Aol BAHE FHAE
o} AW} BEo] Auo| £&L F7] A% o] o
He), we 4¥Sel I, dd A Yo
(Zenklusen &, 1995; Garcia &, 1998; Forslund &, 2001
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Fig. 2. Amplification at various chromosome in colorectal carcinoma by genetic analyzer (Genetic analyzer 310)

Kambara &, 2001;
2007; & 5, 2007).

2AHASE AP P

vl 5, 2007; & 5, 2007, & 5, Aol FHEA BExHA 3, =& dFE8H 4FA
Ho]= microsatelliteE o] &3t} & WHE Gr)Ade
AP A Al I AL ol e g st AAA A2 markers

Table 2. Primer sequence of the microsatellite markers

Name Cytogenetic localization Primer sequence Annealing temp (C)
75483 . 5.GTGGTCATTAGCCTTGGCAAAATC-3 “
5.CAGAGTTGTAAGCCATGAAAGTAG-3'

5. TGGCATTCATTTACAATAGCC-3'

D75495 7q31-7a35 5'-AGCACCTGGTCCAATTTTCT-3' >3
5'-AAAGACATGACACAAAAGGG-3'

D75498 7a31-7qter 5.CCATTAGATTTAGCAATATGGAA-3' >4
5'-GGGAGATGGAGAGTTGTTGC-3'

D20897 20pter-20qter 5-TATACGCACCCATACCACCA-3' o1
5'-AATGGTGTTTGGGCATGGAG-3'

D20S101 20pter-20qter 5'-CCTTGGCTTGACCTGGAAAC-3' 60

5208110 0 - 20 5. AACTGACACAGTTTCAGTATCTCT-3 s

5-TTTTCCAGATTTAGGGGTGT-3'
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(Tina 5, 1997).
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EbdTh(Tirkkonen &, 1998). 7q¢] $% & & ¥yt of
Uzt o AFelxs SHHCE Yebdth(Ried
1996).

g etel A 799l oj=o] E@o ot 22%¢lA
T1%7HA] BuE 3 QJom(Ried 5, 1996; Marcelo &,
1998; Meijer 5, 1998; Nakao &, 1998; Paredes-Zaglul &,
1998; De Angelis 5, 1999; Nakao 5, 2001), ¥ 23 ZAx}
48%%t Hlulste] & wf HA A<l 799 HEES FHEE
AN}E e

ES B AFolA teE HolH 3 /iy AAE W
o2, Ao Ao e 7q21.1-35 F9 2] amplification
marker, D7S495, D7S4982 &<1¢ A3}, 2t eld 2 7|
of AAANA 798 EHARJN FF 67%E LAL F AU
ok o] 7l Hold A oA 7q-4 FTEL T1%7HA B
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U A AUTHRied T, 1996).
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S29] cell cycle &3}l 2H-83}= E2F1

103

AL} estrogen receptordll ZAE3Fe] estrogen® trans-
criptions ZZIAI7|= AIBI A7} 20q120 EA| gkt
20q139 U= BTAK/STKIS FRAAE=
kinase® A3t e, WA, AP, A AZFol
A FEAY  BAlC #Aqdith 20q13.200]  9Ag
NABCI4 FRA= U AZoA tigdoz e Wiy
HAste 0w dHA lom, Y HA ZH3t
W FAAE A ok olAE o] FHze BTt
proto-oncogene 7|5 7H 7heA S AAE ETF =g
20q9 FZ& hgdolA toz e HolA Fglo] Ut
U, 53] csre AA7F @48k gl dol A #olg
7hed o]l wolItha BaE Ath(Irby &, 1999). £ A
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