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The Identification of Genetic Alteration in Cervical Cancer by
Comparative Genomic Hybridization(CGH)
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Until recently, cytogenetic studies failed to identify any landmark chromosomal aberrations
associated with cervical carcinomas, Recent comparative genome hybridization(CGH) studies have,
however, demonstrated that one of the most consistent chromosomal abnormality that marks the
transition of carcinoma in situ (CIS) of the cervix to invasive carcinoma is the gain of specific
chromosome 3q sequences. Although HPV infection has been demonstrated to be a most important
initiating event in the development of most cervical cancers, other additional genetic events are also
required for eventual development or progression of invasive cancer.

The genetic aiterations in cervical cancer were investigated by CGH method using fresh frozen
specimens. CGH is based on two-color in situ hybridization where genomic tumor DNA is labeled
with fluorochrome (FITC) and a normal reference genome is labeled with fluorochrome
(Rhodamine) by nick translation. Following co-hybridization of the deferentially labeled genomes to
normal reference metaphase chromosomes, Computer Assisted Image Analyzer interprets multicolor
fluorescence. The volumetric change in the dual color is typically detected as gain or loss of the
DNA sequences in specific region of chromosome.

In this study, the pattern of chromosomal aberrations in cervical cancer was not similar to that
reported previously by other authors. Overall chromosomal aberration was observed in 46.2%(12/26
cases). The gain of chromosome 5, 11q, 15q, and 17q was most frequent. In deletion, 1q loss was
most frequent. There was some cell to cell variability of CGH results in a same tumor sample. The
results await careful interpretation and there are several possible reasons of such difference. First
reason is a possibility of racial difference in the pattern of chromosomal alteration necessary for
cervical carcinogenesis and second ome is a possibility of faulty analysis by either improper
standardization of computer software or heterogeneity of specimen due to normal cell contamination.
However, from the finding that there was no chromosomal aberration in all myometria used for
normal control, threshold of normal fluorescence profile in our CGH seems to be reliable.
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The genetic studies on cervical cancer by this CGH technique should provide new insights
into the molecular pathogenesis of lower genital tract cancer and allow for more logical and

targeted approach to the cervical cancer management.
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Fig 1. An example of an average FITC / Rhodamine ratio profile. The vertical fines on the right side
of idiograms reflect different values of the fluorescence ratio between the turnor and normal
DNA. The arrow indicates loss of subregion on chromosome 1q
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Fig 2. Fluorescence intensity ratio profile of
chromosome 1 {tumor DNA : normal DNA). The
shift of the mean ratio of 1q region 1o left
represents loss of subregion of 1g in tumor
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Table 1. Patients characteristics and CGH results

Case Age Stage Cell type CGH
1 42 Ib squamous cell carcinoma 17g-
2 59 Ib squamous cell carcinoma normal
3 42 Ib squamous cell carcinoma normal
4 53 Ia squamous cell carcinoma " normal
5 46 Ib squamous cell carcinoma lg-
6 65 Ib squamous cell carcinoma normal
7 67 Ila squamous cell carcinoma normal
8 42 Ib squamous cell carcinoma 15q+
9 55 Ib squamous cell carcinoma normal
10 30 Ila squamous cell carcinoma normal
11 37 b adenocarcinoma normal
12 48 b adenocarcinoma normal
13 50 Ila squamous cell carcinoma normal
14 52 Ib squamous cell carcinoma -19
15 67 Ila squamous cell carcinoma 16g-
16 29 b squamous cell carcinoma 8q-
17 40 Ib squamous cell carcinoma normal
18 50 IE] squamous cell carcinoma normal
19 54 Ila squamous cell carcinoma normal
20 56 Ib squamous cell carcinoma normal
21 49 Ila squamous cell carcinoma +5, l1g+
22 66 Ib squamous cell carcinoma +5, 17q+
23 58 Ila squamous cell carcinoma 17q+, lig+
24 45 JE squamous cell carcinoma 9g-
25 46 Ib squamous cell carcinoma 1g-
26 42 Ib squamous cell carcinoma 15g+
Table 2. Number of cases with chromosomal Table 3. Number of cases with gain or loss of DNA
alteration according to FIGO stage copy number
No. of No. of chromosomal alteration(%) Chromosomal aberration  No. of cases
FIGO stage -
Cases  cancer normal tissue 5 2
IB 16 8(50.0) 0(0.0) Gain lig 2
ITA 10 4(40.0) 0(0.0) 15q 2
17q 2
lg 2
situ hybridization viral DNA 7] A 49 23 8q 1
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A% & Atk 2 AAE AFAELY &3 #A
#AE gAY Wol FAdo] AFol w2 Aol &
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