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Abstract

The genetic instability in 54 Thai cervical cancer tissues were analyzed by Arbitrarily Primed Polymerase
Chain Reaction (AP-PCR). The band alterations produced from 54 arbitrary primerswere compared between
the DNA finger printing from the patients and their corresponding normal cervical tissues. Resultsrevealed 7
arbitrary primers provided DNA alteration patterns. Of these, an allelic lossin tumor DNA was found in DNA
finger printing obtained from primers F-2 (64.8%), F-11 (68.5%), U-8 (51.9%), AE-3 (75.9%), AE-11 (53.7%),
respectively. Moreover, DNA amplification was exhibited in patternswith primers B-12 (42.6%), J-16 (24.1%)
and U-8 (70.4%). When genetic instability was investigated for associations with clinicopathological features,
only the DNA amplified fragment with primer U-8 wassignificantly associated with stagell (P=0.030). Likewise,
alleliclossamplified from arbitrary primer AE-3 showed significantly associate with age lower than 50 yearsold
(P=0.003). Our findings suggest that the DNA alteration fragments produced from arbitrary primersof U-8 and
AE-11 might berelevant to the pathogenesis of cervical cancer in Thai patients.
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Introduction fragments of genomic DNA with single short primers of
arbitrary nucleotide sequence. It can be used to detect gene

Cervical cancer (CC) is the second most commoalterations occurring during tumorigenesis of unknown, as

cancer in women worldwide (Parkin, 2001). It has avell as, known genes (Navarro and Jorcano, 1999). The

relatively high prevalence in low socio-economic classemi-quantitative nature of AP-PCR in DNA fingerprinting

populations. In Thailand, cancer of the cervix uteri is thdas proven to be a promising technique for identifying

most common gynecologic malignancy among womemovel gene alterations in many human cancers, including

(Pengsaa and Jindawijak, 2003). It has become clear thetlorectal cancer (Malkhosyan et al., 1998), lung cancer

human papilloma virus (HPV) infection is the most(de Juan etal., 1999), breast cancer (Singh and Roy, 2001),

important cause of cervical cancer (zur Hausen, 2002). fmepatomacellular carcinoma (Zhang et al., 2004) and

addition, smoking, diet and immune status, and genetieholangiocarcinoma (Chariyalertsak et al., 2005).

factor may also be associated with the cervical cancer The purpose of this study was to investigate genetic

development (Baay et al., 2004). instability in Thai cervical cancer by AP-PCR with 54
Itis currently accepted that conversion of normal cellsandom primers and to determine the relationship between

to cervical cancer requires multiple genetic alterationthese genetic instability and the clinicopathological

such as activation of H- and N-ras oncogenes (Mammaaracteristics of the patients with cervical cancer.

et al., 2004), transcriptional inactivation of tumor

suppressor genes such as p53, Bax, Bcl-2 and MdniM aterials and M ethods

(Souflaetal., 2005). Recently, several studies have been

extensively performed to determine the correlation betweeBpecimens

genomic instability and various human cancers in orderto Fresh cervical cancer tissues and their corresponding

find out proper genetic markers for effective treatmentwhite blood cells were collected from 54 patients at the

(Arribas et al., 1997; de Juan et al.,1998). Department of Obstetrics and Gynecology I, the National
Arbitrarily-primed polymerase chain reaction (AP- Cancer Institute (NCI) of Thailand, Bangkok, Thailand,

PCR) is a DNA fingerprinting technique based onfrom July 2000 to December 2002. This study was

polymerase chain reaction (PCR) amplification of randonapproved by the Ethics Committee, the NCI, Bangkok,
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Thailand. The pathological diagnosis came from the finafrhbitrarily-primed polymerase chain reaction
judgment by pathologists of the NCI and the The arbitrary primers were selected from a set of 1,200
Phramongkutklao College of Medicine, Bangkok. Theprimers (Operon, USA). Using the DNAsis program, the
histology of tumor types and stages were determinegrimers having 80% homology to sense strand of human
according to the WHO classification. 18S and 28S rDNAs, were excluded. Finally, the set of 54
The cancerous tissues were embedded in Optimugrimers was used in this experiment. These are B-12, D-
Cutting Temperature (OCT) and cryostat tissue sectiornss, F-02, F-11, G-14, H-08, J-16, L-01, M-07, M-19, N-
were performed (1Am for DNA extraction and @m for 20, O-15, 0-19, Q-07, Q-09, S-03, S-10, S-13, U-08, Y-
microscopic examination) for 50 pieces per case. The7, Y-19, AA-12, AA-14, AB-19, AD-10, AD-15, AE-03,
histological features of the first and the last section of eachE-11, AG-11, AH-05 Al-11, AJ-03, AN-18, AO-05, AO-
tissue block were confirmed by microscopic examinatiori0, AO-16, AO-19, AP-15, AP-19, AR-09, AR-15, AT-11,

under hematoxylin-eosin staining. AT-17,AU-01, AW-12, AX-11, BB-03, BB-13, BC-17, BC-
19, BD-15, BE-12, BF-12, and BG-04.
DNA isolation Arbitrarily-primed polymerase chain reaction (AP-

The tissue section from each cancerous case W&CR) was performed in the DNA isolated from 54
washed by normal saline solution to clean out OCT for 8ancerous and their corresponding white blood cells, with
times, then incubated in lysis buffer (10 mM Tris HCI, pH54 arbitrary primers, based on the protocol of Williams et
8.0, 400 mM NaCl, 2 mM EDTA) and 50 ml of 10% SDSal (1990) with modification. DNA amplifications were
and 20 mg/ml proteinase K) in shaking incubator at 37°@arried out in a 25 ml reaction mixture containing PCR
overnight. Genomic DNA was extracted by phenol-buffer (10 mM Tris-Cl, pH 9.0, 50 mM KCI), 2Q@M of
chloroform methods. The DNA pellet was dissolved in TEeach dNTP, 2.5 mM MgCI2, 1 unit of Tag DNA
buffer and kept at -20°C prior used. polymerase (Pharmacia Biotech, USA), QM of each
The normal DNA was isolated from white blood cellsprimer and 100 ng of genomic DNA. DNA amplification
(WBC) of normal counterpart cases using the samwas performed in a Gene Amp PCR System 2400 for 45
protocol as previously described. cycles. Each cycle consisted of denaturation at 95°C for 1
min, annealing at 36°C for 1 min and extension at 72°C
for 2 min. AP-PCR products were electrophoresed in 1.4%
agarose gel. Alterations of PCR band pattern were
observed in cancerous specimens compared to normal
counterparts.

Satistical analysis

Statistical analysis was carried out using SPSS (version
13.0). Chi-square test was used to determine the correlation
between DNA amplified patterns and the
clinicopathological data of the patients. Statistical
significance was accepted at P< 0.05.

Results

Genetic Instability in Thai cervical cancer by AP-PCR

DNA fingerprint of 54 patients with cervical cancer
and their corresponding normal WBC were screened for
genetic instability using 54 arbitrary primers (Figure 1).
The results revealed that 7 of 54 arbitrary primers provided
high percentage of bands alteration in cervical tumor DNA.
The highest frequency of band loss was found in DNA
fingerprinting amplified from AE-3 primer (75.9%)
followed by F-11 (68.5%), F-2(64.8%), and AE-11(53.7%),
respectively (Figure 2A). On the other hand, band
amplification was found with the high frequency in DNA
pattern obtained from primer B-12 (42.6%), and J-16
(24.1%), consequently (Figure 2B). Interestingly DNA
Figure 1. Representative AP-PCR Fingerprints of  fingerprint from U-8 patients provided both allelic loss
Cervical Cancer and Corresponding Normal WBCs (51.9%) and DNA amplification (70.4%).
Amplified with Arbitrary Primers U-8 (A) and AE-3
(B). The DNAfingerprints were electrophoresized on 1.4%orrelation  between Genetic Instability and
agarose and visualized by ethedium bromide stainingjinjcopathological Features
There were alteration bands revealed in the fingerprints The correlations between genetic instability identified
(arrow). (N = Normal DNA from WBC, T = Tumor DNA - yjith the 7 arbitrary primers and clinicopathological features
of cervix). are shown in Table 1. It has been shown that patients with
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Figure 2. The Frequency of Genetic Instability in Thai Cervical Cancer assessed by AP-PCR. A) lllustrated the
frequency of band loss by 5 arbitrary peirs which are F-2, F11 U-8,AE-3, andAE-11. B) Shows the frequency of
band arplification by 3 arbitrary prirars which are B-12, J-16 and U-8

cervical cancer stage Il was significantly association wittknowing the genome sequence. Therefore, AP-PCR
a DNA amplification in DNA fingerprinting amplified techniques were required to allow screening for genetic
from arbitrary primer U-8 (Figure1A) compared to thosemarkers of a human cancer (Arribas et al., 1997; de Juan
with cervical cancer stage | and Ill (P=0.030). Moreoveret al., 1998). Ong and his colleagues (1998) studied
The allelic loss in DNA pattern amplified from arbitrary genomic instability in 20 patients with lung cancer by AP-
primer AE-3 (Figure 1B) was correlated with the age ofPCR using 7 arbitrary primers. They were able to detect
the patients less than 50 years old (P=0.003). There wggnomic instability in 20 cancer tissues by each single
no correlation between genetic instability and HPVprimer ranged from 15 to 75%, and found that DNA
infection status, histopathological types, and grading ofhanges were detected by at least one primer in 19 of 20
the tumor. cancer tissues (95%). Whereas, Kawakami, et al (1998)
and his colleagues used only one arbitrary primer to screens
genomic alterations. They found specific loss of single
Discussion intensity in the DNA fragment amplified from chromosome
10 about 34% in 15 tumors. Furthermore, DNA
In human cancer cells several genomic regions are alteregimplification in non small cell lung cancer (NSCLC) was
The studies of genetic alterations such as gengetected by AP-PCR and found high frequency of gene
amplification or gene loss have greatly facilitated bygain (64% of all genomic changes analysis). The
randomized screening with AP-PCR method. This methogdmplification intensity of the DNA fragment was also
is a modification of PCR that generates a genomic DNAncreased in 29(45%) of the 65 NSCLC patients (de Juan
fingerprint using a single arbitrary primer (Navarro andet al., 1999). In breast cancer, the researchers screened
Jorcano, 1999). The advantage of this method is that DNdenomic instability by 30 arbitrary primers. They found
alterations from unidentified chromosomal regions can benly 9 (30%) arbitrary primers produced similar amplify
easily detected by comparison the DNA fingerprintPCR product patterns in all the DNA samples of breast
between the tumor and the normal counterpart withoutumors. Among these PCR product patterns, 65(34.2%)

Table 1. Correlation between Clinicopathological Features and Genetic I nstability in Cervical Cancer
Parameters  U-8 Amp(+) U-8 Amp(-) P-value U-8 Loss(+) U-8Loss (-) P-value AE-3 Loss(+) AE-3Loss (8 P-valu

n (%) n (%) n (%) n (%) n (%) n (%)
Age (years)
> 50 21 (70.0%) 9 (30.0%) 1.000 18 (60.0%) 12 (40.0%) 0.273 18 (60.0%) 12 (40.0%) 0.003*
< 50 17 (70.8%) 7 (29.2%) 10 (41.7%) 14 (58.3%) 23 (95.8%) 1 (4.2%)

HPV infection
Positive 30 (73.2%) 11 (26.8%) 0.493 23 (56.1%) 18 (43.9%) 0.346 30 (73.2%) 11 (26.8%) 0.485

Negative 8 (61.5%) 5 (38.5%) 5(38.5%) 8 (61.5%) 11 (84.6%) 2 (15.4%)
Histological type

SCC 31(73.8%) 11 (26.2%) 0.309 21 (50.0%) 21 (50.0%) 0.747 32 (76.2%) 10 (23.8%) 1.000
AdCA 7 (58.3%) 5 (41.7%) 7 (58.3%) 5 (41.7%) 9 (75.0%) 3 (25.0%)
Grading

Well diff 5(62.5%) 3(37.5%) 0.682 3(37.5%) 5(62.5%) 0.460 5(62.5%) 3(37.5%) 0.382
Other# 33 (71.7%) 13 (28.3%) 25 (54.4%) 21 (45.7%) 36 (78.3%) 10 (21.7%)

Stage

[ 17 (89.5%) 2 (10.5%) 0.030* 11 (57.9%) 8 (42.1%) 0.577 16 (84.2%) 3 (15.8%) 0.341
land Il 21(60.0%) 14 (40.0%) 17 (48.6%) 18 (51.4%) 25 (71.4%) 10 (28.6%)

*Significant at the 0.05 level (2-tailed) #Moderately and poorly diferentiated
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exhibited presence and absence or reductions amdammas IN, Zafiropoulos A, Koumantakis E, et al (2004).
enhancements in the intensity in breast cancer tissues Transcriptional activation of H- and N-ras oncogenes in
compared to uninvolved breast tissues from the same human cervical canceynecol Oncol, 92, 941-8.
individuals (Singh and Roy, 2001). Shu-Hui et al (2004j\lavarro JM, Jorcano QL (1999)._ The use of arbitrarily primed
studied genomic instability in hepatocellular carcinoma Elolymerase_ chain reaction in cancer research.
; . ectrophoresis, 20, 283-90.

(HCC) by 10 arbitrary primers. All the cases of HCC wereqy o 11, song B, Qiam HW, et al (1998). Detection of genomic
demonstrated the genomic instability by at least one primer. “jnstapility in lung cancer tissues by random amplified
The incidence of genomic |nstab|||ty ranged from 20-70% polymorphic DNA analysisCarcinogenesis, 19, 233-5.
in each case, and 17.9-50% in each primers. Thearkin DM (2001). Gobal cancer statistic in the year 20@fet
clinicopathological features such as HBV infection, tumor  Oncology, 2, 533-43.
size, histological grade, tumor capsule invasion wer&engsaa P, Jindawijak S (2003).Cervix Uteri. In Sriplung H,
associated with the genomic instability on certain primers. Sontipong S, Martin N,Wiangnon S, VootipruxV, Cheirsilpa
From our reviews literature, this may the first report of the 4 Kanchanabat C, Khuhaprema T, editors . Cancer in
analysis of genomic instability in cervical cancer usingShuT:i'ilé;%iX°|' lll, 1995-1997. Bangkok, 50.

. . . - g, Wen-Ming Cong, Zhi-Hong Xian, et al (2004).
AP-PCR techniques W'th 54 ran_dom prlmer_s. It worthy Genomic instability in hepatocellular carcinoma revealed by
note that all random primers use in this experiment are not sing the random amplified polymorphic DNA methdd.
same as previously reported elsewhere. We observed all Cancer Res Clin Oncol, 130, 757-61.
types of alteration provided by AP-PCR such as a allelisingh KP, Roy D (2001). Identification of novel breast tumor-
loss and/or DNA amplification in DNA fingerprinting specific mutation(s) in the q11.2 region of chromosome 17
occur with high frequency in cervical cancer; range from by RAPD/AP-PCR fingerprintingsene, 269, 33-43.
24.07 to 75.93%. Interestingly, genetic alterationsSoufla G, Baritaki S, Sifakis S, et al (2005). Transcriptional

produced from primer U-8 was significantly association ~nNactivation of p53, Bax, Bcl-2 and Mdm2 correlates with
with stage Il of cervical cancer malignant transformation of the uterine cenint J Biol

Markers, 20, 18-27.

~ In conclusion, our results revealed that the AP-PCRy;jiams 36K, Kubelik AR, Livak KJ, et al (1990). DNA poly-
fingerprinting technique is an appropriate tool for the  morphisms amplified by arbitrary primers are useful as
detection and analysis of genomic instability in cervical genetic markerd\ucleic Acids Res, 18, 6531-5.

carcinogenesis thus providing a molecular alternative tahang SH, Cong WM, Xian ZH, etal (2004).Genomic instability

the cancer carcinogenesis. in hepatocellular carcinoma revealed by using the random
amplified polymorphic DNA method] Cancer Res Clin
Acknowledgements Oncol, 130, 757-61.
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