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Analysis of Genetic Instability in Primary Cervical Carcinoma

Sang Soo Seo' - Noh Hyun Park’ - Ju Won Roh’ - Jae Weon Kim'
Hwayong Park” - Yong Sang Song' - Yong Sung Kim®
Soon Beom Kang' - Hyo Pyo Lee'
Department of Obstetrics and Gynecology, Cancer Research Institute, College of Medicine,

Seoul National University, Seoul, Korea '
Genome Research Center, Korea Research Institute of Bioscience and Biotechnology, Daejeon, Korea 2

Objective: The aim of this study is to investigate the incidence of genetic instability, defined
as microsatellite instability (MI) or loss of heterozygosity (LOH) in cervical carcinoma and its
relationship with clinical characteristics.

Materials and Methods: Twenty-four patients with cervical carcinoma were studied. Genomic
DNA was extracted from tumor tissues collected from consenting patients undergoing surgery. MI
and LOH were analyzed with five microsatellite regions on chromosome 2, 3 and 6 (D2S123;
2pl6-2pl6 & 2p21-2pl6, D351619; 3p24.2-3p22, D65291; 6p21.3-6p21.2, D6S308; 6q16.3-6G27,
D6S270; 6q22.3-6q23.2) by polymerase chain reaction (PCR) and automatic laser fluorescent DNA
sequencer. MI was defined as tumor-associated alteration in at least of one of five dinucleotide
microsatellite markers examined. The relationship between genetic instability and clinical profile was
analyzed. The significance of BAT-26 sequence size as a marker of replication error (RER)
phenotype was assessed.

Results: Total genetic instability was detected in 79%(19/24) of cervical carcinoma. MI was
detected in 50% of the cervical carcinomas and LOH in 45.8%. BAT-26 size variation was
observed only in one case. There was no statistically significant difference between the groups of
positive and negative genetic instability in human papillomavirus (HPV) 16 or 18 positive rate,
stage, 2 year-survival rate.

Conclusion: This results suggest that MI and LOH are present in a subset of cervical
carcinoma and may have a role for carcinogenesis as co-factors. BAT-26 has no value as a marker
of RER in cervical cancer.
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ZZagch £F A9 BA vtz g 23& 2
o] hematoxylin-eosin G 4& F3tod ez 4£7
< 293U o] F $43 < proteinase K, phenol-
chioroform Z2u¥y o2 A|gd A DNAE W3
At AfFFuol2e] ARG FHYY
e £¢ A 9oA cytobrushE 0] &3] Ao}
AFARHNEE ol &3t E6, ETol 7123 FHA
& A4 Aot

3. M 2 ola™EtAM(loss of heterozygosity, LOH)
o g7t
2,32 6 FAANA A MY K4 A F(loci)
2 Ad3o 2Asigci(Table. 1). &5 dinucleo-
tidesql o] FAAHA FEE 9139 Genome Data-
Base web site (www.gdb.org) A& 2A 3t Fof
R A2 A d(primer sequence)S °f &, ZHzke} A

Table 1. Microsatellite markers and primers used for detection of Ml in cervical cancer

Chromosome Locus

Primers*

D2S123: (CA)n repeats
2p16-2p16, 2p21-2p16

5°-6-FAM-AAACAGGATGCCTGCCTTTA-¥’

2 Amplimer 5*-GGACTTTCCACCTATGGGAC-3'
GDB:187953
D351619: (CA)n repeats
3 3p24.2-3p22 5*-6-FAM-GTCCTGCAAGACTCATTG-3’
Amplimer 5. TTGCTAGGATGGTTGTTTTC-3’
GDB:200078
D65291
6p21.3-6p21.2 5*-6-FAM-GGGGATGACGAATTATTCACTAACT-3'
Amplimer 5*.GGCATTCAGGCATGCCTGGC-3’
GDB:574098
D6S308
¢ 6q16.3-6q27 5'-6-FAM-GAGAGAATTCACGTACATAAACACA-3’
Amplimer 5*.GTCTAATCACTGCCCCAAAG-3’
GDB:1885%
D68270
6q22.3-623.2 5°-6-FAM-GTGTAACTGATCTGAATGGTTCC-3’
Amplimer 5*.GTAGTGAAGCCTGGATGTGG-3'
GDB:188039

Note, *Six-FAM was labelled only on 5’ end of forward primer.
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g A kA (forward primer)9] 5° end o] 6-FAM (6-
carboxyfluorescein) 0.8 H A& #H&AE 933
o (PE Biosystems, Foster city, CA, USA) A}£311 ¢t
(Table. 1). D2S123 § A& A S, 10x0-8 A 10
ng gDNA, 0.25 unit of Taq polymerase (Takara Shuzo,
Otsu Shiga, Japan), 2uf of SM Betaine, 100 pM of
each primer, 10 mM dNTPs, 10x buffer (Takara
Shuzo, Otsu Shiga, Japan)¢] PCR ZZs}o] W8&
Fdath g8 $8AF0] dadNE, PR 2
AL AEAG g3 FrollA Mz zte] Aol
7b AATH Hx HADAE 94TAA 3 Bolqlx,
AbgE AjdA o w2} 28-30 PCR cycles-2 94°C ol A]
20 %, 56Tl A 20 %, 28] 3L 72Coll A 30 237 A
sl . M3 extension & 72T oA 587 Al g3
Hch PCR 2L EF 6% polyacrylamide gels
denaturing sequencing gel (formamide 4.0u8, size
standard 0.4 40, loading buffer 0.6u4, PCR products 1.0
@)l A st ROX FA 9 21 single-stranded
DNA A#L TF 27|82 o889 GeneScan
400HD"™(ABI- Perkin-Elmer, Foster city, CA, USA)E
Eotod EASAT o gels &2 AIZF B A A
(200 Wystel A% #lo]x &3 DNA X g &47]
(ABI Prism 377%: ABI-Perkin-Elmer, Foster city, CA,
USA)ll A H7lgsstdet. d719% F+ AsE
ABI 377 GeneScan® software-2 oj &3l B Ay
t}.
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5*-AACCATTCAACATTTTT- AACCC-3'9] AJdt#
& A8t g 2z PCRE A33
ATk AlgA = 7+7} 300 nM, MgCI2 1.5 mM , dNTP
100 M, Taq polymerase 0.25 U, genomic DNA 50 ng
= Mol & &3] 20 Wit H=F Ak PCRY
AL 95TAM 587 o F F 35 cycles(95TC, 30
345, 183E 0T, 187h8 AA shagoz
70°C,o A1 1047 vbg A Z T},
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e FA2 45t JSEAM L Kaplan-
Meyer method& ©] 4§ log rank test® E3e] #3
Rk
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3 2y

A4 M} LOHE 89l 392 Felstae o,
F 2008 & 2% A F 1990 4(79%) HolE
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T
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% thTable. 2,3)(Fig.1). 193] 3 1#HE Holx
2 3% oj3dAM FHY BEUANE BYoni(ll24,
46%), 1AM E 3XA FAH BAAPL A
o} 123(50%) N A= Holx & R o]AoA MIZ
HEon, 118@58%) M Holx 3 £ o] 4
%} LOHE B3t T3 27 o] 4o MIZ B9 X2
33 A tH(12.5%).

D2S123¢] 7 ¢ MIY LOHE #3 #3¥ 4+ ¢
Ack 34 FalolA & =3 AAY 44 B 23
e B & A9 225.63bpe] bandE B MIS
Ro2 RZH ot data peakE AHEY A2 A
B 2HAME A A 1 bands} EAFE A
o7 Bol A4 23 & 284 AH o7} AL
< @ F U/U D3S16199] ¢ =T 24700] &
Z3 Z4# F LOHE 7dld A, MIx 23oj 4 #3
ol 375%0M FH¥ BIPHE Yok
D6S2709] A% LOHE 2709 o Z Ao A, MIE §
Mo o 2o A BEF 292% 4 fFHH Bt

448 B3, 53] 20 Faloh 249 Fae AA
o] 7% band shift?] Zo) uj9 Z 7L B 2 9y
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Table 2. Genetic instabiiity of Ml and LOH in 24 cases of cervical carcinoma.
Case Histology HPVI6 HPVI8 D2S123* D3S1619 D6S270 D6S291  D6S308 BAT-26 Total

1 SCCA + - - - - Ml - -
2 SCCA + - - LOH - LOH - -
3 SCCA - - - MI - - Mi -
4 SCCA - - - - - - -
5 SCCA + - LOH LOH - - -
6 SCCA + - LOH - MI LOH -
7 SCCA + - - - - - - -
8 SCCA + + - LOH - - LOH -
9 SCCA + + - - - - - -
10 SCCA + + - - - MI - -
11 SCCA + - - LOH - - Ml -
12 Adenosq - + - LOH - - - -
13 SCCA + - - - - - -
14 sccA + - - - Ml - Mi -
15 Adeno + - - - Ml - - +
16 SCCA - - - MI Ml - - -
17 SCCA - - - - LOH - LOH -
18 Adeno - - - - - - - -
19 SCCA - - - - - LOH - -
20 SCCA - - - - - - MI -
21 SCCA + - - - MI LOH - -
22 SCCA + - - - - - Mi -
23 SCCA + - - LOH - - - -
24 SCCA - - - - Mi LOH - -

Genetic instability: MI 0/24 224 5/24 324 524 12/24

LOH 024 7124 224 4124 3724 11/24

Total 0/24 9124 7124 7124 824 19/24

Note. HPV, human papillomavirus; MI, microsatellite instability; LOH, loss of heterozygosity; SCCA, squamous cell
carcinoma; Adenosq, adenosquamous cell carcinoma; Adeno, adenocarcinoma ‘

Table 3. The frequencies of Genetic instability of Ml and LOH in each markers.

Chromosome Map position Marker LOH (%) MI (%) Total genetic instability
2p 2p21-2p16 D2S123 0(0%) 0(0%) 0(%)
Ip 3p24.2-3p22 D3S1619 7(29.2%) 2(8.3%) 37.5%
6p 6p21.3-6p21.2 D6S291 3(12.5%) 3(12.5%) 25.0%
6q 6q16.3-6q27 D6S308 2(8.3%) 6(25.0%) 33.3%
6q 6q22.3-6q23.2 D6S270 2(8.3%) 5(20.1%) 292%
oh D6S91S) Z$E LOHE 37hel o ZHeld, 2 dueuTiel dpy 24
Miz 3789} ¢ +ﬁ‘ ol A sHars]o] 25%, D6S3082 Hol% 13 oo MIE B9l S 9 MIF Ho
749 LOHE: 2709 o Z& 4 MIE 6709 ¢ = A ke F#7ke) HPV 44 &, 87, 2d AEEY
ol A #EE o] 333%0 4 FHH BAFA4E ol = FodhA gstoed, LOH 44 Fdl% &4
Ebl Aot Z#7tol = HPV YA S, ¥7|9 ol glled,
BAT 262 4% talo Ao 242 el 29 MELL 9% 33%E AL B Z oA
o Ue R 24 s|zko] Mol FAFH o2 §9
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Fig. 1. Examples of LOH {cancer 3) and MI (cancer
40) analyzed by automatic laser fiuorescent
DNA sequencer in cervical carcinoma and
normal adjacent tissue.
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=319, o]t RER $4¢ AA oA MMR # 3
Az} 7)5olatol Agstm 1 o] {2 AahHA ol
Aygdctn Yzsl= HNPCC 59 $43e 2d .
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A on®® B AYas A FA Bus A 6
22 ¥ F4&¢ Yepidd.

BAT-26& MSH2 ¢ 5¥A A de EAse ;
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volEe A B4 A4 dF 22, RER X8
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5427} £ A HEF Zhou T AT = '
99.5%9 E&S Bud vl AT 2 £ A
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ned gold ABE RYEd, ol AFARY 12.
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A7} Bse FAFAE BT JleHE UE
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UL A%E M 7t 529 FAAR F IRAAMTL "
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= 7)Ao ARNAUYAN Y T TFeAo) ASE
NALEHS, o] BEoAE 25 AHE]L 22T A 15.
o2 nalth
16.
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) 7Z: o494 DNA E<HA A (microsatellite instability, MDE FRAERA A4 29 B&A3
of ¢J& DNA B4 2% d42 Yelle ANE2 AgH3 gloy, A4 A2 goA stz
Ao BEAL AxE 9o, AFULY 5 4F dolA ddde Ruvt ot =8 FFAAFAA
o] BaAss dstaAd gy AdHEd a1 EZAgEE fAAdE oj8HY dddoss of
heterozygosity, LOH)9] £4& 5§38l 93 2 7|58 4538 5 Ut £ d7E AFEF YA Ml
2 LOHY HIEE dolp 3 AF74R4e 4aydze ddAge #H3tnA ddx, 2F-3FY T
X9} o] BAT-262] £40] DNA Bl 279 RdYo2 A F48A HAF37] Adtd Ad=HAA.

o9 2489 AZAREY FHE AR £ A doR xF G o] 4do IdFIEH 2, 3,6
W A 2¥sE 5 29 nA4YA FAHD2SI23; 2pl6-2pl6 & 2p21-2p16, D3S1619; 3p24.2-3p22,
D6S291; 6p21.3-6p21.2, D6S308; 6q16.3-6q27, D6S270; 6q22.3-6q23.2)& o] 83t MI 2 LOH 9 ¥Ix &
FHa2dqnsS A5 ol JF DNA J7IHNEEA7E o83t 243t 28 HAE dd
02 BAT-26% &7 24394}

4 32409 & 23 HA F 19HAMTI%) ol & F o] FAAA MI Y LOHS]
A BEGAE B 198 F 1A e Hojx 2 X ol M §44 BAFAHE Ryen(11/24,
46%), 1ol M 32NN FA3 BAAAS B 123(50%)0 s Aol & E olate MIZ B Y
on, 11¥4(458%)N e Aol & £ o4 LOHE wgth 53 2 oj4e MIE ®¢l & 3%
tH12.5%). 28y BAT-26& @ 1l FH2ZE et Hojx 12 o]49 MIE B2 5
A% MIEZ Bojx && Fazte HPV 44 &, W], 2d A& Aolx Fo5 A ¢toen, LOH %
A& R FHzee HPV ¥4, ¥r9 Hoje gioy, 23 HESL 90%9) 33%2 FAE v
FeolAd g2 v SAHe2 FFdAE ¥urh

4 & 99 2348 E 0 479 AFAELAE Ml Y LOH 28 §334 BHgAo] o33
B A FAdazMe datg & slgAol glon, BAT-269 A7< uad o, Holx MSH2d & F
A g o slde] F48 shsAdol g Aojrh

4 dol: A3AFE, 1A EAAA, vlH A4 DNA E4A 4, oY

i)

3+ AFAL

3 c 2
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