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3. Microsatellite instability
1) FlAEAE )% oF 2He] £ % DNA #el
20 189 e 23S 1011m TAZ 2}
Sotol= 9o Rateka Yutebn 39 AH Biol

AL
=

Table 1. Histologic type of serous and mucinous
tumors of ovary
Serous tumor  Mucinous tumor  Total
(n=24) (n=36) (n=60)
Benign 10 10 20
Bordgrhne 1 0
malignancy
Malignant 8 12 20
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=2
Y 3 AL 3l 5] 7] Fol|M AZEYL Sgfol=
£ 2% glycerol2 X3¢38l= TBE &9l <7 A4l &

1008) &w]73 Alokoll A 32 gauge FAMIES o83}
A 29 AT 5% he FAps o Bo) gl
M|EE 20p1¢] DNA 5% €-(10 mM Tris-HC: pH 8.0,
1 mM EDTA, 5% Tween 20, 400ug/ml Proteinase K)ol
S7tk old W oE 100200702 AZEES A8k
o, 1yl g3jdol oF 5-1070e] AE7} EEA o}&’i
t} 55°Co|A 3Y7F WSSkt vRLo] By AR
95°Co| A 5%3F T proteinase K& &3} ) 0]
s dAldeste] dEdtt 2L FEE 4 4
4 2ASPAA o]F 1S PCRE 913 3 DNAZ A
&3kt

2) Polymerase chain reaction (PCR)

230l AF2-3F microsatellite marker 2= NCI PolA] A
A8t BAT25, BAT26, D2S123, D58346, D17S250 marker
¢} Zborovskaya 50| B 118" marker & w2 Hol9)
HIT7} =2 DIS160, DIS162, D78522, D11S860,
D17S8855, D178932 52 4143} microsattelite instabi-
litye] #Aol| o] 83t THTable 2). PCRS Z}o]H|S
7} 10 pmole, 3 DNA 1l Bioneer2] PCR premix©]]
Y1 HE e F95 200 st ¥hE-skGiTh PCR
L& 95°CollA 1083 Awid & AR F 95°C
A 30 %, 50°CollA] 30 X, 72°CollA] 30 %2 #1748 403
HHE =308} ar, 72°Col A 1087 ¥H3-3ho 24 PCR
7} 4% A3t PCR T2 EBre FHrsle
2% agarose geloﬂ/\i 150 V& 2527 271958 oy
UVE F9319 5% AEE gelaith

PCR FEAHE 2-5111%— 5% loading dye (80%
formamide, 10 mM NaOH, 1 mM EDTA, 0.1% xylene
cyanol FF, 0.1% bromo phenol blue)S} &35} 95°Col A
SEZE WS vy Gl SEOEAISE & 7% poly-
acrylamide gel (7 M Urea)ol| ] 300 V& 2-4A]7F 5<F A
71953tk

Bio-rad-"/] silver stain plus kit AFE-sle] A8
A 71&35h4, 1A 5% acetic acid®} methanol 75 ml,
fixative enhancer solution 15 ml, 3%} S/~ 45 ml&] 24
o Az} B HAE F 45D 710 22, W]

Feol B A 2745 9o 2083 1w 34 T
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Table 2. Sequences of primers

Marker Sequence (5-3)
D25123 F AAACAGGATGCCTGCCTTTA

R GGACTTTCCACCTATGGGAC
D5S346 F ACTCACTCTAGTGTAAATCGGG

R AGCAGATAAGACAGTATTACTAGTT
D175250 F GGAAGAATCAAATAGACAAT

R GCTGGCCATATATATATTTAAACC
BAT25 F TCGCCTCCAAGAATGTAAGT

R TCTGCATTTTAACTATGGCTC
BAT26 F TGACTACTTTTGACTTCAGCC

R AACCATTCAACATTTTTAACCC
D1S160 F GCATCTAGCAAACAGCATGTG

R GCTGGAGGGCAGTGAAACT
D1S162 F GGGGGAAGAAGTCCGAGTAG

R ATAAGGGGAACAGGTCTGGG
D75522 F GCCAAACTGCCACTTCTC

R ACGTGTTATGCCACTCCC
D11S860 F TAGTATTGCCATAGAAGAAGC

R GCAACACGTACACACTGAGACA
D175855 F GGATGGCCTTTTAGAAAGTGG

R ACACAGACTTGTCCTACTGCC
D178932 F GCTAAAAATACACGGATGG

R TGCAAGACTGCGTCTC

FE 1083 F W BROFUA AFsgon, 35

= 28 ml3} kitol] E3F
reduction moderator solution 4 ml, image deveopment

3 4ol ok 27

10 Lﬂ

% silver complex solution 4 ml,

27 development
2 /\4 o golo Ao

reagent 4 ml-&

accelerator solution 40 m

30} Z9ek, Aol W=7} ek Hxe) Jrg @4
o] =H 5% acetic acidE Fof ¥H-& BFAUL

3) Microsatellite instability -2

Microsatellite %412 NCI19] Aol we} 5719 marker
% 2 o] markeroll A} o)z} #EE 9o MSLH,
3Pt9] markerol] AW WHol7t 1S ZAfol= MSI-L, 2
markero| A WHol7} BEE R &= 729 microsatellite

stable (MSS)Z HF3FATh

4. EHEAM

Microsatellite marker]] o3+ MSI H1=2}
2ZA A8, £k A7), A SHF3 A
4 obggokate] AAAAE vl ¢
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Table 3. Incidence of MSI in benign, borderline, and
malignant ovarian tumor

Microsatellite marker Benign  Borderline  Malignancy

D25123
D5S346
D175250
BAT25
BAT26
D1S160
D1S162
D75522
D11S860
D17585%5
D175932

12
"

—

[ SR\, Y o, (G o W )
—*—LST\JI\JI\D(DI\D

N = A = OO0 OO O oo™

239l SPSS 11 for windows (SPSS Inc. Chicago,
USA)S o] &3 chi-square testS SFAAT}. Fishier A2
AR AHE AT p-value<0.05Y wf FAIEHA
Fol4e] gt Row stk

Py

2

a2 3

2090, A 209, H3E 2000 F 60¢]
WAkl A BAT25, BAT26, D2S123,
D58346, D178250, D1S160, D1S162, D7S522, D11S860,
D178855, D17S932 5 11 2] microsatellite markerol] T}
S A} wo] B9 Avk= v ZTHTable 3, Fig
).

1129 microsatellite marker & D2S1232 FAJ==0k
A MSI Hol7F A% 2] At BAA FdellA
69(30%), FAFUdN A= 124(60%) 914 ¥l 7} 9]
Ao & Zpzb BAE a1 D5S346S oA E kol AE MSI
Hol7} AR A At AAA FUNME 59(25%),
Mg FFNMT 114(55%) A wol7h T AT
D1188602] 7%, oHdFFollA 204 5 1047} Wol =
Ryom FATIH AAN TS BE 247204 F
24]| 9} 4o | 4 o)7L AR ATk Y A] markerol| A=
ldu 24|ofl A Hol7} BS Holr oFdFda A
A FLANNE 19 == Hol7h A= F5Yd
A= 1ol AT F F7F2 markerdl| A Ho|7} HE
31 4ol M= 3 £79] marker ¥ol7} AT YA
4ol A= MSI Ho)7} BHEE] ] 9kth AAIA & kol

[ [ -

2kl A microsatellite instability
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BAT25 BAT26 D2S123 D5S346
N T N T N T N T
D175250 D1S160 D78522
N T N T N T

D11S860 D175855

N T

Fig. 1. Microsatellite analysis in ovarian tumor.

D175932
N T

A= 3ol A MSI #ol7} FEE R a1 3o A=
gt 7] marker o7} AL YA 4efoll e F
79| markerol A o7} BAE AT Tl =
209 2o A gk F5F 0]4+2] markerol] A MSI Hol7}
HAHA HIZLF 14N 6579 markeroll A
o7} AAEH AL 5EF) markerol A HolE HQl A%
= 19, 4279 markerol A WHolE B A= 249, 3
F79Y markerdl| Al HolE HQl A= 14, 25 F2
markerol| A Wo|E HQl A$= 24, 1 £79 markero
A HolE HR A5 3903t

B2 A2 NC1Y) ool wket
MSI-H, MSI-L, microsatellite stable (MSS)Z ¥-73}H, &
3%l A MSI-HS] 9= §i%ler tiiEo] MSSZ
B8k AAA Fdoll A= MSI-H 29, MSI-L 8¢,
MSSE 1042 e 3T LET= Hol7h dojd
A7F F7HeS & 4 UNTh W, oMIF M e
MSS 64, MSI-L 2¢], MSI-H7} 12¢] 2 Yeh} A5
(0%) o]t A Z9K10%)l Hl3) MSI-HE] H18(60%)
o] AA F7HeS FUsISTh MSI9F A2 del 7t &
/32 Fishier®] A% A7 o3 A2 Uehyth
(p<0.001). B=3F A (association)S YERH= kendall-
ERS- b7} 0.479 (p<0.001)Z YERY FFH 2|4 MSI-H
7F Bl Uehve 743kl ASATHTable 4).

Microsatellite marker
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Table 4. Microsatellite analysis in benign, borderline,
and malignant ovarian tumor

MSI-H (%) MSI-L (%) MSS (%)

) 4 (20
(10) 8 (40) 10
(60) 2 (10)

Adenoma 0
Borderline 2
Carcinoma 12

p <0.001
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satellite instability (MSI)= mismatch repair®] 2|37} =™
MSIS) 24 fiAe] HolE AaE Hl Wl A
B lolch MSIE thae o 499k AR
A3 5 the A9 eI A7} Be) A
g}]\q_ 9-11
te S A9olMs} o] tAlAE B o
77} A3 Qom wFe FYSHAENCHIAE
)t A MSI9] HIEV} =& 53259 markerE XA
7= YT AFAA Y AT A%E BH micro-
satellite marker®] £59} 4 wel 2EA dAoA
MSIE Mol A9 5-50%2 vj$- 2hol7} Bk o
So] A B AAE TEH 22 27 A ¥
ol tjgh £ Bo] B goltt. 1M & A
TollMe pAAAE S o83t TUA S} A E
= EE} AEEHA etz dagoll A MSIS] A
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satellite marker (BAT25, BAT26, D2S123, D5S346, D175250)
oF 71 9]¢ Aol A Hagtell A MSI® RIE7} Erkal
B3 oA F79 microsatellite marker (D1S160,
DIS162, D78522, D118860, D178855, D178932)E A3
3 A BRoke] Al s EAst:

NCIol A A3} marker 5 D2S1233 D5S346S %A
TN Hol7F AR A BRI A el A
= 204 5 68} 54|, AFAFLFAME 209 F 12409
11e]7} dol7} e 202 72 BAH A spAR
™A markero| A= ETHE Aol
ot O 2759 markerS 3
MSI-HS! 75+ glsleH fﬂ o] MSS
A ZFkol| e MSI-H7} 2¢], MSI-L-&
10o 2 L}E}L‘r FESET= o7t °‘°M 7t =
7SS & AT T, PIFTLA = MSST} 64,
MSI-LO] 290 2R 12407} MSI-HE YEh} FAE
H0%)ol A EH10%)ol HIs| MSI-HS] H&

(60%)°] A F7FlSes & o AATk o9 e 2
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1% 91Tk DNA 413404 LoJUE misma-
tch repair®] ¥ in vitro assay, MSI, MMR mRNA
©]-8-3} reverse transcription-PCR % A2 5}514
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Fol A= 104 F 607} HolE Helom HTd)
AR T4 AT 242 109 F 200l 4] Hoelr) ak
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Zoko| A Bl Eo HEE Holrl AEHEd oE
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A B o Fdoz ] FeYpA ol FHA} wole} 2
AMEY FH8HA Wshrt gefgitk oed =
71X 9] fxte] wWold digk £4o] HHHO R
271 AT B 719E & AR A

L ey AF7EA 27w f3A; Holel| of

12 go] gk Aol £ AToxe dad
, 7AAIA 2 oA ok 60 S thAF o2 A A A S
221} AAF220)| A BAT25, BAT26, D2S123, D5S346,
D178250, D1S160, D1S162, D7S522, D11S860, D17S855,
D178932 5 11 %< microsatellite markerS ©]-8-3F MSI
A oto] 8, BAE B 3 FUelA R
Holg 2ARskaAl aHth

1129] microsatellite marker < D2S1233} D5S3462 ok
3E ol Me Hol7F A=A FAAT AAI FLl
Me 472 30% 2 25%, FAFTFANME 4 60% 2
55%0l1A4 Wol7l = Aoz 74zt ATk D11S860
O] 739, dFFAAA 204 F 1047} WHolE B o
TS BA T%] AF A4 209 F 2409 44
oA Hol7F AR A UM A| markerol A= 144 2
do Al HolE HES ol YAFTd BAE T
NME 1o A== wol7p LA FIZLNAME=
Lo AR 7 F579] markerol| 4] W7} HAH YL 4
oM T 79 marker WO} AU Y A] 4o o
A MSI Jol7 a2 gty A1 gl M=
3eflol X MSI Wol7} #&EA] kL 3o X g &
<] marker ®o)7} AN U A] 4eol| M= F FRHe
marker®l| 4] §lo]7} HFEH T} HIFLFIMT 200 B
FolA & EF o]49] markero| ] MSI WHo|7} HHE]
A3 19 M= 67 markeroll A Ho 7} BEE Sk
Microsatellite marker 4] A5 F81H, AT Yol
A MSI-HQ! A9 IoH o] MSSE #41 5
Ak AN FU%NAE MSIH 26, MSLL 8¢, MSS+&=
1092 Yeh FATSRTRE Hol7t Yol o7t &
HES & F ik 9, GAF gl A= MSS 69,
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A FH10%)9 HIs) MSI-HE] HI-E(60%)°] ZA

oj’fe] Ao mEH &
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Microsatellite instability analysis on epithelial ovarian tumor

Sam-Sik Kim, 1I-Soo Park
Department of Obstetrics and Gynecology, School of Medicine, Kyungoook National University, Daegu, Korea

Obijective : Some genetic alterations are involved in ovarian carcinogenesis. Since some benign and borderline tumors may
represent early steps in ovarian carcinogenesis, analysis of precursor lesions could provide evidence that an accumulation of genetic
events is required in order for normal ovarian epithelium to generate benign, borderline, malignant tumors. Few pre-invasive ovarian
tumors have been studied so far.

Methods : 60 cases of ovarian epithelial tumors, including benign, borderline, and malignant tumors, were analyzed for
microsatellite instability (MSI) by gel analysis of paired germ line and tumor DNA. PCR amplification was performed using the
panel of 5 microsatellite markers recommended by the NCI (BAT25, BAT26, D2S5123, D5S346, D175250) and 6 additional markers
(D1S160, D1S162, D7S522, D11S860, D17S855, D17S932).

Results : In this study, D25123 and D5S346 were the most frequently altered markers in malignant ovarian tumors and D11S860
locus showed MSI in 4 adenomas, 4 boderline tomors, and 10 malignant tumors. Other markers displayed instability with only
one or two tumors showing MSI. On the basis of NCI criteria, most benign tumors demonstrat microsatellite stable (MSS). In the
borderline tumors, 10 tumors revealed MSS, 8 tumors had low-frequency MSI (MSI-L), and two tumors had high frequency MSI
(MSI-H). In the malignant tumors, 6 tumors revealed MSS, 2 tumors had MSI-L, and 12 tumors had high MSI-H.

Conclusion : According to the results, MSL-H is more frequently seen in the malignant tumors. D25123 and D5S346 were
the most frequently altered markers in the malignant tumors, and D11S860 locus may be involved in early step of carcinogenesis.
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