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Mapping of Multiple Genetic Alteration Sites of Cervical Carcinomas by
Comparative Genomic Hybridization

Hwan Wook Chung, Soo Kyung Chot, Young Mi Kim', Jin Mi Kim',
Sung Ran Hong , Tae Jin Kim, Kyung Taek Lim, Ki Heon Lee, In Sou Park,
Jae Uk Shim, Chong Taik Park

Genetic Research Laboratory’, Department of Pathology™, Department of Obstetrics and Gynecology,
Samsung Cheil Hospital Sungkyunkwan University School of Medicine

Comparative Genomic Hybridization (CGH) is a recently developed molecular cytogenetic
technique, which makes it possible to detect chromosomal alteration in solid tumors. To determine
whether chromosome alterations are related to cervical carcinoma, we have analyzed 33 cases (24
squamous cell carcinomas and 9 adenocarcinomas, stage Ib-IlIb) from tumor tissues and paraffin
embedded tissues by CGH. The cut off value of CGH profiles was 1.15 and 0.85 (greenfred ratio).
Chromosomal aberrations were detected in 30 out of 33 cases (90.9%). In 32 cases, chromosome
3q was most frequently affected and had greater copy numbers in 20 of the 33 cases (60.6%).
Interestingly, out of those 20 cases, 10 cases were shown to have a high-level of amplification of
chr 3q. In addition to chr 3q, chromosomal gains were observed in chr 1q, 1p, 5p, 8q, 12p, 15q,
19q, 20q, Xp, and Xgq. Furthermore chromosomal loss was detected, most commonly in
chromosome 11q (11/33). Although less frequent, common losses were also detected in chr 2q, 4p,
4q, 5q, 11p, 17p, and 18p. In addition, there were cases of gross chromosome loss for chr 4, 6,
10, 11, 13, 14, 16, 17, 18, 19, 20, 21, 22 and X. In cases involving whole arm deletion, we
utilized fluorescence in situ hybridization (FISH) using specific probes a« -satellite. We performed
HPV typing for 16 and 18 using polymerase chain reaction (PCR) and Southern blot analyses. Out
of 33 tumor samples, 24 cases (72,7%) were HPV 16 positive, while only 6 cases were positive
for HPV 18. two cases were positive for both HPV 16 and 18. We believe that a gain of
chromosome 3q as a recurrent chromosomal aberration may contribute to the tumorigenesis of
cervical cancer.

However, we could not correlate a pattern of chromosomal aberration with tumor stage or
histologic type in cetvical cancer. ’
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Table 1. Summary of the Clinical Data and Results of HPV Genotyping, and CGH in invasive Cervical

Cancer
Histologic ~ Clinical HPV HPV
Case Age Diagn?gs Stage 16 CGH
1 68 ISCC, LCNK Ilal + 12q, +3q, -4, -5p13.2-ter, -5q31.3-ter, -6q23.1-ter, -8p21-ter, -9q, -9q21-31.1,
-10, -11pl4-ter, 1221.1-ter, +1524-ter, -17pl12-ter, +19q, +20, -21q11.2-21
2 51 IAC, Mod Ib - +3q26.2-ter, -8q24.1-ter, -1123.2-ter, -21q22.1-ter, -22q13.1-ter
3 53 ISCC, LCNK TMlal - +1921.1-22, +513.3-15.1, -18q, ++22q
4 56 ISCC,LCK Ib + +6p, +8q22-tcr, +11q13.2-23.2, +16q, +2111.2-21, +X
5 61 ISCC,LCNK b + +1, +2, +3q, -4p, +4q, +6q, +7, +8q, +9q+, +10q22.3-ter, +11q13.1-22.3,
-11q23.1-ter, +12p, +12q, +14,-16p13.2-ter, +18q, -X
6 39 ISCC,LCNK Db + +1q, -2q34-ter, +3q, -4q12-22, -6 21-ter, 11qi1-14, -11q23-ter, +13q32-ter,
+1522-ter, 16q12.1-22, +18q12-21, +22
7 43 ISCC,LCK Ila + +1q, -2q33-ter, 3p-, +3q21-ter, -4, +5p, -7q22-ter, +8q13-ter, -11plI3-ter,
-11q23-ter, 12q24.1-ter, -16, -17, -19
8 58 ISCC,LCNK 1Ib + 2q36-ter, -11g23-ter
9 38 IAC, Well Ib + +6q12-24, -7q22-ter, -8q24.3-ter, 9q, -11q
10 61 ISCC, LCK Hal + 2p, +2q11.2-22, +3q, -6p22-ter, +8q22-ter
11 68 IAC, Poor IIIb - -1p33-ter, -2q35-ter, -8q24.1-ter, -9q, -10p13-ter, -10q22-ter, -11q12-14,
-11q23-ter, -20, -22
12 57 IAC, Poor Ib - +2p23-ter, +3q23-ter
13 55 ISCC,LCNK IIb + +1q21-ter, +3q, +5p, -5q, -11, +12, -16q, +20
14 37 IAC, Poor Ilal + normal
15 42 ISCC, LCNK 1Ilal + +1, +2, +3q, +7q, +10g, +16, +20q
16 41 IAC, Poor Ib - +1p3l-ter, +1q31-ter, +2p22-ter, +2q22-ter, +3pl4-ter, +4pl5.2-ter,
+5p15.1-ter, +6p21.3-ter, +6q25-ter, +7pl5-ter, +7q21-ter, +8p21-ter,
+8q23-ter, +9q22-ter, +10, +11, +12q22-ter, +13q32-ter, +14g23-ter, +15,
+16, +17q, -18p, +18q, +19q, +20q, +21, +22
17 29 ISCC,LCK DB + +], +2p, +2q11.2-22, -2q24-ter, +3pl2-21, +3q, -4p, +4q, +5p, -5q,
+6p11.2-21.3, +6q, +7, +8q+, +9, -11q23-ter, +12, -13, -14, +15,
+16pl11.2-12.2, +16q
18 37 ISCC, LCNK a1 + 3q+, -17p, -18p, +19q
19 61 ISCC, LCNK 1Ibl + +1p3i-ter, +3p2l-ter, +3q21-23, +3q27-ter, +5q14-ter, +5q33-ter, -8q,
+9p22-ter, +9q34-ter, -10p11.1-12, +12q24.1-ter, +1723-ter, -18, +19q, +20q
20 42 ISCC,LCNK D + +1, +4p15.2-ter, +5pl5.1-ter, +5q23-ter, 8g23.1-ter, +9q22-ter, +10g23-ter,
+15q22-ter
21 34 ISCC, LCK Ib - normal
22 32 ISCC,ICK Db + +1, +2q31-33, +3q22-ter, +4, +5, +7, -8p21.2-22, +8q, +Ip21-ter, +9q, +13,
+14, +15, +17, +18, +19, +X
23 40 ISCC,LCNK 2. - normal
24 66 IAC, Well Ila - +1, +3q, -4p, -4q24-ter, +5p, +8q23-ter, +9q22-ter, +12q, +13q22-ter, +15,
-16q13-ter, -17, +19g, +20, -21, +X
25 35 ISCC,LCK Il + +1q, -2q36-ter, +3q25-ter, -5q33-ter, -14q31-ter, -16, -19q13.2-ter, -22
26 56 ISCC,LCK 1IIa - +8, +13q21-ter, +X
27 61 ISCC,LCNK @b + +7pl4-11.2, +7q11.2-22, +8, +12, +19p11-13.2, +19g11-12.2, +X
28 45 ISCC,LCNK Db + -3q, +11pld-ter, -11q12-14
29 47 ISCC,LCNK Db + +1, +3q
30 57 ISCC,LCNK Ib  + +1p32-ter, -p31-13, +q, -2q33-ter, -3p, +3¢21-26.3, 4, -5, -7q31-ter,
+10q23-ter, -11qld-ter, +15q21-24, +19g13.1-13.2, +20, +22, +X
31 51 JAC,Mod Imb + +1, +3, +8p, +9, +10q, +11q, +15, +16, +17, +20q, +22, +X
32 38 IAC,Poor Dbl + +3, +12pl1l.1-112, +12q11-23, +X
33 60 ISCC,LCK Ia + +1p, +3q, +5pl4-ter, -5q31-ter, +13q21-ter, +19q

ISCC; Invasive squamous cell carcinoma IAC; Invasive adenocarcinoma LCK; Large cell keratinizing
LCNK; Large cell nonkeratinizing Well; Well differentiated Mod; Moderately differentiated Poor; Poorly differentiated
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Fig 1. Summarized Karyogram of gains and losses in
33 cases of cervical carcinoma. Vertical lines on
the left side of each chromosome ideofram
represent loss of genetic material in the tumor,
whereas those on the right side correspond to
a gain. High-level copy-number increases are
represented as solid bars.
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Fig 4. FISH analysis of interphase cells of case 1 and 23 containing whole arm deletion of chromosome 4 and 18
detected by CGH. Each white dots show centromeric probe signals of ch.4 (A) and ch.18 (B). Nucleus are

counterstained with Pl{red)(A) and DAPI(blue)(B)
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