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AT 9y AFAQ di) %OJ 7+ (optimal cytoreductive surgery) 5 platinumS 7122 3 B-35etslst e S Al
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A3} 1 4,00071] BAC clone 5 HZTolAM 5718 B cloned] & B 2887(7.2%) 0] AL A4S B clone] &
3t 50870(12.7%) 01 ATk Al wAAE F7H B2 cloned] & Bt 45070(11.3%) 01 AT A4S B2 cloned] & Bt
86070(21.5%)°1$THp=0.007). HETT Al FFH 02 STk e GAAE 1p36.33, 326.2, 8924.3, 10926.3,
12p11.21, 20q13.33, 21q22.3010 2 ZHAaH o] Qe AAAIE 4pl2, 5q13.2, 7q11.21, 8p23.1, 14932.33, Xq13.3-Xq21.1, Xq21.310]
ATk Aol A gt BAH R o3l F71E 0] Ae G 5p15339} 14q11.20] 3 AT O] = AAAIE 4q34.2,
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© YaH oz FUSE(optimal debulking operation)
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=2 o}, WAL 27 o] o] (platinum-based combination chemotherapy)S A| 33},
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& 35%0] L stage Illc HAR= 27% & AE3AY AlF T30l Wo| 7= 3tk o]
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Sk W 0 2= AN A E-A(karyotyping), Fluorescence in
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Situ Hybridization (FISH), metaphase comparative genomic
hybridization 5-°] JATE. ZHY G2 E-A(karyotyp-
ing)Z} FISHE WMol o1 AZtE o] ZEe &4
o] glom g AAA o FERSE d7]E oYk
TS metaphase CGHE= 48 A4 (karyotyping) © |1} FISH
Hoe 41 Wy 295 ¢ F AOY resolution©]
5-10Mbp AE=Z Yrolr Bl A7} F-3(chromoso-
mal gain) B A4 (loss)H A== 3] & 4 ¢l
microdeletion®] L} microduplication> 918

ol Atk ojd HHE o= Ax Kl %
W O 2 bacterial artificial chromosome (BAC)S ©]-83
o i 100Kbp AE2] resolutionS 7HA 1L =
array comparative genomic hybridization (mCGH)7} 7
HAok AAZA daS B2t & Ao mCGHE
ol &% A7 BA BoH 53] o 239 A A
*J(chemosensitivity) ¥} FHAH A= Bernardini 52|
T olgjelle =50k mehx 2 A|AE mCGHE o]
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2. Genomic DNA preparation and microarray CGH

117)¢] snap-frozen ovarian cancer tissue2} 6712 paraf-
fin archived tumor tissues®| 4] Gentra Puregene DNA isol-
ation kit (Gentra Systems, Minneapolis, MN, USA)S- ©]-&
ated Isola 50| 7]%3t uke} 2] genomic DNAS F%
&+t 1% agarose gel& ©]-8-314d genomic DNAS] qu-
alityS 8138}l &3 =7 (spectrophotometer) S ©]-8-8}
o] genomic DNA 2] F=E =433t} Microarray- CGH
of] AF&-8} chip& MACArray"-Karyo 4 K BAC-chip (Ma-
crogen, Seoul, Korea, www.macrogen.co.kr)&.ZA] ¢} |
Mb interval & H.o]+= 4,000719] BAC clones”} 2%
=92 9t} Pinkel 5©] 7143 labeling and hybridiz-
ation protocols& FZF WE3le} AT ¢4 g
of tumor DNA (test DNA)2} normal DNA (reference DNA)
£ Dpn 11 (New England Biolabs, Beverly, MA, USA)E
o]-gate] s B HATSAl purification$t ¥ dig-
ested test B2+ reference DNA 500ng (21ul solution)Z} 20
ue BioPrime” DNA Labeling System random primers
solution (Invitrogen, Carlsbad, CA, USA)¥} SFE 95°C
ol A 5EZF W3 & Aol AFHTt 10x dNTPs labeling
mix (1 mM dCTP, 2 mM dATP, 2 mM dGTP, 2 mM dTTP)
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Sul, 1 mM Cy-3 dCTP (for test DNA) or Cy-5 dCTP (for ization washes2} dry 31l GenePix4200A two-color fluore-

reference DNA)(GeneChem, Montreal, Canada) 3ul, Bio- scent scanner (Axon Instruments, Sunnyvale, CA, USA)E
Prime” DNA Labeling System Klenow fragment (Invitro- o]gato] JAFS AL Tof| GenePix software (Axon Inst-
gen, Carlsbad, CA, USA) 40 US E3slal FEHA 42 ruments, Sunnyvale, CA, USA)E o]&3}e] H-2I513ch

Zo) 37°CoA 5 Eob x5t} BioPrime® Z} BAC clone®] log, transformed fluorescent ratiosE AlAFs}
DNA Labeling System Stop Buffer (Invitrogen, Carlsbad, o] 025K T} 2 FAA] Z7Kchromosomal gain), -0.25k.
CA, USA) 5uE #7ketd RHe-& E£8A17 3 QIA- o 2™ FAA| 24 (chromosomal loss) 2 FHEH8}AT
quick Spin columns (Qiagen GmbH, Hilden, Germany)<- A4 A2]i= SPSS 12.0 (SPSS, Chicago, IL, USA) X &
0]-8-3} unincorporated fluorescent nucleotides S | 43} a3
%t} Cy3-labeled test DNA and Cy5-labeled reference ZEA O 2 Z7}E oAU 245 06]9E BAC clones
DNAZ 100pg human Cot I DNA (Invitrogen, Carlsbad, S A9slik. F & 7kl DNA copy 42) 3ol o]
CA, USA)S} Z318}aL 20u 3M sodium acetate 2} 600pl 7} JEAZS doli 7] 915k Mann-Whitney U testS ©]
cold 100% ethanolS o]-&3t] JHA & JHES 40 F33ich 7 T ol 723 Ao] S Hol= BAC clone
ul hybridization solution (50% formamide, 10% dextran S AAEH7] 351 Fisher’s exact testS A3 ch
sulfate, 2x SSC, 4% SDS, 200 ug yeast tRNA)ol| =T,

Hybridization solution=- 72°Col|A] 10%3} denaturationA] a 3
71 3 37°Coll A 1AIZE &<t WA g % 37°C slide cham-
bers 9|4 48A|7F &<t hybridizationA] 21t} Post-hybrid- okl Al WAl 3z} 799 akokA] Ak vA

Table 1. Clinico-pathologic characteristics and number of BAC clones with DNA copy number aberrations of the
17 optimally debulked stage llic serous ovarian carcinoma cases

. . Initial
Case Age Histologic CA125 PFS Follow-u e o o
no. (yegrs) grad% (Ulun chemoth- (months) (months,)p Gain (%) Loss (%) Total (%)
Chemosensitive diseases
St 44 1 142 TP 33 ANEC 33 341 (9 871 (22) 1,212 (30)
S2 55 3 564 TP 40 ANEC 40 315 (8) 552 (14) 867 (22)
S3 44 2 488 TP 45 ANEC 45 526 (13) 830 (21 1,356 (34)
4 53 3 805 TP 46 ANEC 47 8 (0.2 61 (2 69 (2
S5 44 2 298 TP 46 ANEC 47 144 (4) 91 (2 235 (6)
S6 63 3 29 TP 46 ANEC 47 115 (3) 164 (4) 279 (7)
S7 51 3 953 TP 55 ANEC 55 566 (14) 987 (25) 1,553 (39)
Chemoresistant diseases
R1 40 3 2,402 TP 6 DOC 16 265 (7) 389 (10) 654 (16)
R2 55 3 3,065 TP 3 DOC 11 573 (14) 1,087 (27) 1,660 (42)
R3 45 3 69 TP 5 AWC 35 594 (15) 935 (23) 1,529 (38)
R4 50 2 310 TP 7 DOC 16 321 (8 603 (15) 924 (23)
R5 66 3 1,371 PAC 6 DOC 10 547 (14) 1,081 (27) 1,628 (41)
R6 37 3 2,351 TP 8 AWC 24 425 (11) 879 (22) 1,304 (33)
R7 23 1 166 PC 10 DOC 27 343 9 248 (6) 591 (15)
R8 50 3 560 TP 12 DOC 25 409 (10) 1,363 (34) 1,772 (44)
R9 65 3 2,451 TP 12 DOC 19 454 (11) 967 (24) 1,421 (36)

TP, paclitaxel/carboplatin, PAC; carboplatin/cyclophosphamide/doxorubicin, PC; carboplatin/cyclophosphamide, ANEC; alive with no
evidence of cancer, DOC; died of cancer, AWC; alive with cancer

296



Microarray comparative genomic hybridizationg 0|2

o NAE TN

Chemosensitive disease

100

80

60 |

40 +— T —
20 1
0
-20

—40

—60

—80

Percentage of gian & loss (%) >

—-100

11

1222333 44556¢6 7 7789 910101111121213 141516161718191920 21 22

Chromosome No.

Chemoresistant disease

100

80

60 !

40 A

-20
—40 -

—60 ] ]

Percentage of gian & loss (%) @

_80 |

—-100

11222333 4455667 7789 910101111121213 141516161718191920 21 22

Chromosome No.

Fig. 1. The frequency plot of DNA copy number changes at chromosome 1-22 is shown for 7 chemosensitive diseases
(A) and 10 chemoresistant diseases (B). Cumulative results per chromosomal region for each tumor group are
presented. Gain and loss is indicated in gray and black, respectively.

o B2 10 e R e FY 74 71kt
(median follow-up period)< 27702 (HH: 10-557H€)] 3]
THTable 1). Z422] F%Fol| A 2] Microarray CGH AL 2
Fh= Fig. 13 Table 19 YERASIT: A 74 T4
&+ 3xKchemosensitive diseases)A] 4,0007§2] BAC
clones 5 944 57K chromosomal gain) =& FAA] A
2(chromosomal loss)S 2.2 clones< H1 28870(7.2%)
9k 5087H(12.7%) 014 o BAA] o] T B2 FEE
HHATHp=0.051)(Table 2). &A A dad s}
(chemoresistant diseases)o| A= FAA| S7F B 284S
Bl clonesS 7tz Bt 45070(11.3%) 2} 86070(21.5%)
ojlom Al ol fofstA FATHp=0.007). F
A AP A St} A Tl dAS B
A AA F7h B2l clones®] & T 5%
kol 22 1475 (interquartile range; 857-1636)9F 867
(interquartile range; 235-1356)2 &4A AT Ay

=
HAE
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Table 2. Number of BAC clones with DNA copy number
aberrations in the chemosensitive and chemoresistant
diseases

Mean+SD
p

Gain Loss
Chemosensitive diseases 288+210  508+399  0.051
Chemoresistant diseases 450+118  860+360  0.007
p 0.07 0.043
S}l A A o] ®HQl cloneso] B B AS
HATHp=0.055). FAA] A4S 22 clones FHAl 7

T i FAET Gk A gk BlellA

frelahA Bkom(p=0.043) gain% LA A B

& AN o g BES BYou AR fro
T

SAE STp=007). B B4 Bt B9t 3

= =
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Table 3. Chromosomal aberrations more frequently identified in chemoresistant diseases
Frequency (%)
Aberrations BAC_START 0 Genes
Control group Study group
-4q34.2 177,022,812 14 (1/7) 70 (7/10) 0.036 GPMBA
-4g35.2 187,969,726 29 @27 90 (9/10) 0.018 FAT
+5p15.33 203,816 14 (1/7) 70 (7110) 0.036 SDHA
-5g15 94,577,749 14 (1/7) 70 (7110) 0.036 None
-8p21.1 28,537,260 0 07) 70 (7110) 0.006 DOCK5, GNRH1
KCTD9, CDCAZ2
-8p21.1A 28,628,117 14 (1/7) 70 (7/10) 0.036 DPYSL2
-8p21.2 25,280,064 14 (1/7) 80 (8/10) 0.013 EXTL3
-8p21.2A 26,505,249 29 (217) 90 (9110) 0.018 EXTL3 RC74
-11p15.5 202,626 14 (1/7) 70 (7110) 0.036 RIC8 SIRT3,
PSMD13 COX8B,
NALPE, FLJ22635,
MRPS24P1, IFITM2
-13014.13 45,575,222 14 (1/7) 70 (7/10) 0.036 CPB2. LCP1
-13914.2 49,413,927 14 (1/7) 70 (7110) 0.036 RFPZ, KCNRG
-13g14.2A 49,506,422 14 (1/7) 70 (7/10) 0.036 DLEUZ DLEUT,
FLJ31945
-13g32.1 96,900,316 0 07) 80 (8/10) 0.002 RAP2A
-13034 114,027,501 14 (1/7) 70 (7/10) 0.036 CDC16, UPF3A,
C13orf8
+14911.2 23,562,393 14 (1/7) 70 (7110) 0.036 C14orf121, CPNES,
NRL, PCK2
-16022.2 70,065,754 14 (1/7) 70 (7110) 0.036 ZNF19, CHST4
-17p11.2 18,551,708 29 (217) 90 (9110) 0.018 HS3ST3B1
-17p12 14,132,966 14 (1/7) 80 (8/10) 0.013 PMPZ22
-17p12A 15,031,462 29 (2/7) 90 (9/10) 0.018 FBXW10, FAM18B
-22012.3 31,510,139 14 (1/7) 70 (7110) 0.036 SYNS, TIMP3
= loss, + gain

PA ARG gk F2] 70% o) el M TE AL
Z7HE 010 AAAIE 1p36.33, 3926.2, 8q24.3, 1026.3,
12p11.21, 20q13.33, 21q22.3°1%0 3 FF5H 02 245 o]
E FAAE 4p12, 5q13.2, Tq11.21, 8p23.1, 14q 32.33,
Xq13.3, and Xq21.310]%th

FAA A dASt SRR FoeHA B A
O vehd QA 71 91 5pl15.339) 14q11.20131
I G AN F9E 49342, 4¢35.2, 5q15, 8p2l.,
8p21.2, 11p15.5, 13q14.13, 13q14.2, 13g32.1, 1334, 16q
222, 17p11.2, 17p12, 22q12.30]ATKTable 3). Z+2+e] &)
T QAR Fl EAskes BE AR Table 300 &
AT Al A dAY SRS 71 A oSS
T e @A WslE Gopr7] 918te] ROC curve &
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A& N &E A3k AUCTE 71 2 A G4 13g32.1
o] 440 QI(AUC=0.900) =L TS 8p21.19] &40
ATHAUC=0.850)(Table 4).
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Table 4. ROC curve analysis of each chromosomal aberration

95% confidence interval

Aberrations AUC p Serzf/lt)lwty Spezoc/lf;cny
Lower bound Upper bound ° °
-4034.2 0.779 0.057 0.545 1.012 70 86
-4g35.2 0.807 0.036 0.574 1.04 90 71
+5p15.33 0.779 0.057 0.545 1.012 70 86
-5q15 0.779 0.057 0.545 1.012 70 86
-8p21.1 0.85 0.017 0.66 1.04 70 100
-8p21.1A 0.779 0.057 0.545 1.012 70 86
-8p21.2 0.829 0.025 0615 1.042 80 86
-8p21.2A 0.807 0.036 0.574 1.04 90 71
-11p15.5 0.779 0.057 0.545 1.012 70 86
-13914.13 0.779 0.057 0.545 1.012 70 86
-13g14.2 0.779 0.057 0.545 1.012 70 86
-13q14.2A 0.779 0.057 0.545 1.012 70 86
-13032.1 09 0.006 0.741 1.059 80 100
13034 0.779 0.057 0.545 1.012 70 86
+14g11.2 0.779 0.057 0.545 1.012 70 86
-16022.2 0.779 0.057 0.545 1.012 70 86
-17p11.2 0.829 0.025 0615 1.042 80 86
-17p12 0.807 0.036 0.574 1.04 0 71
-17p12A 0.807 0.036 0.574 1.04 0 71
-22012.3 0.779 0.057 0.545 1.012 70 86

ROC: receiver operating characteristics; AUC: area under the ROC curve

9933.3-q34.3, 11pl15.2, 13q12.2-q13.1, 13q21.31, 17q11.2,
17q24.2-q25.3, 18q12.2, 21q21.2-q21.3 5] Wol7} &<t
A g ook Aol SlvkaL sFlom 1 FollA
A 1p36, 18q12.2, 21q21.2-q21.32] A2} GAA] 1g42-
4491 S717F 10709 kAl A3 dast 23 o)A
A3HA Lokthar Baslgek’ o Aol e GAlA)
5p15.337} 14q11.29) Z7}e} AAA] 4¢34.2, 4352, 5q15,
8p21.1, 8p21.2, 11pl15.5, 13q14.13, 13q14.2, 13¢32.1, 13q
34, 16q22.2, 17p112, 17p12, 22q12.3¢) A40] kA A
3 dagelld FofstAl F7kEe] ANSH Bemn-
ardini 5] A7 AP YAshe FAA Y Wsh= gl
Atk o] A7} Bemardini 59 A7-9F 2}o]E Ho]
T Qo Re F A7 BTt A7 BA ek
R3S 7FsAdo] 90l Eg Bernardini 52 1ol
Me G5 SAjol M 719 dap FFEE] AE o
F7h g27] Wiol o] A oFeiAte) dFgow
st o7t Y& 7FAE Urka B’ 3
Hu 5-& 2p22p25, 19p12q13.1, 20q12q132] 71} 5q14q22
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9] o] A AT Agto] 9 Aolgta Ha
SIS 5q14q229] aAlgto] o] oA B2l 5q15

9] 243 IR

ROC curve ¥4 A3} G4 13¢32.1 (chrl3: 96,900,
316-97,000,000)2 8p21.1 (chr8: 28,537,260-28,628,117)]
a4do] 7P oAl ztol7t e Ao E UEiTE &
A 13q32.1001= Rap24 FAA7} EA3taL G444 8p
21191 EXTL3 (EXT-like gene 3)¥} RC74 §-AA7} &
At} Rap Ras-dependent signalingS A3} anti-
mitogenic protein®]™ Rap2A+ Rap22] subfamilyQ] 2.2
2 d¥A Aok EXTL3 +AAE EXT-EXTL gene
family®] T4 Q0|3 EXTIZ EXT? A4 2okoi7
32K tumor suppressor gene)Z YA Utk EXTL 3
ARs FFAA AR EXT ARk} fAFsE GAA
ANEE 7ML QoA EXTL frAE EFAA 715
& Aoz AN ofel EelA FaAe] £40)
A A MRS SIS HA] IR
A& 7L o ofA7EA] 8] Bzl uhrt
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Microarray comparative genomic hybridization analysis of chromosomal
changes in advanced serous ovarian carcinoma

Sang Wun Kim, Jae Wook Kim, Young Tae Kim, Jae Hoon Kim,
Sunghoon Kim, Bo Sung Yoon, Eun Ji Nam
Department of Obstetrics and Gynecology, Women's Cancer Clinic, Yonsei University College of Medicine, Seoul. Korea

Objective : Ovarian cancer is the leading cause of death in women with gynecological malignancies. The purpose of this study
was to search characteristic genetic changes in advanced serous ovarian carcinomas using microarray comparative genomic
hybridization (mMCGH) and to identify genomic alterations specific to chemoresistant disease.

Methods : Genetic changes of 17 primary ovarian tumors were analyzed by MACArrayTM—Karyo 4 K BAC-chip. All the patients
had stage llic serous ovarian cancer optimally debulked and were initially treated with 6 cycles of platinum-based combination
chemotherapy. Ten patients who progressed within 12 months from initial chemotherapy were defined as chemoresistant disease
(control group), whereas 7 patients who did not recur for more than 36 months were defined as chemosensitive disease (study
group).

Results : In control group, the mean number of clones with gain and loss was 288 (7.2%) and 508 (12.7%), respectively. In
study group, the mean number of clones with gain and loss was 450 (11.3%) and 860 (21.5%), respectively. In study group, loss
of DNA copy number was more frequent than gain (p=0.007). The chromosomal regions with gain of DNA copy numbers in more
than 70% of each group were 1p36.33, 3026.2, 8024.3, 10026.3, 12p11.21, 20913.33, and 21g22.3, while the regions with loss of
DNA copy number were 4p12, 5q13.2, 7q11.21, 8p23.1, 14g32.33, Xq13.3-Xg21.1, and Xg21.31. The more frequent chromosomal
gains in study group were on 5p15.33 and 14g11.2, while the loss were on 4q34.2, 4035.2, 515, 8p21.1, 8p21.2, 11p15.5, 13q14.13,
13g14.2, 13032.1, 13934, 16022.2, 17p11.2, 17p12, and 22q12.3.

Conclusion : In this mCGH analysis, common chromosomal abnormalities specific to serous ovarian carcinoma were identified.
This study suggests that several genomic aberrations might be related to chemoresistant phenotype in patients with advanced
Serous ovarian cancer.
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