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INTRODUCTION: = e i
Alteration in geneis) of anarmal cell i.e. mutation is responsible

for initiation of cancer, Cancer is genetic in origin and starts
from somatic mutation (Sinha et al., 1998).

Cancer is the biggest killer next to heart disease has
multifactorial astiology viz. direct genotoxic effect on [CINA,
hormone inducad cell praliferation, induced oxidative
damage of DNA (Kasai e al., 2009), RO3 induced DMNA
damage (Ferk et al., Z009).

Alteratinns in genetic sequences lead to alleration in encoded
proteins and as a result surme novel proteins may be produced,
which act as biomarker for early detection of cancer (Deokant
et al,, 2009).

Such alterations in DNA sequences are DNA polymomphism
and can be analysed by monitoring cleavage sites of various
restriction endonucleases, Change in nucleatide sequénce
gven at a single position may shift or remove the existing
restriction endonuclease cleavage site{s) or creala new ones.
Changes in DNA methylation have been found in the large
majorily of tumors, which includes both genome- wide
hypermethylation and gene specific hypermethylation of
cytosine residues which leads to introduction of S5-methy!
cytosine in genomic DNA. There is a high variability in their
methylation levels of genomic DNA from different types of
cancer (Stach et al., 2003},

The L-mve EcoRl polymorphism in a noncoding variation in

the second intren of the L-mye gene, resulting in § and L allele
s. Individual carrying the 5 and L allele tend to have poor
prognosis and increased risk of several tumor types, The meta
analysis suggests that the L-myc EcoRl polymarphism is a
marker of tumor prognasis in lung cancer and passibly in
other types of cancer (Spinola et al., 2004).

The size of human genome is about 3 510" bp. The structural
organization of genes in large genomes, such as the human
genome can be elucidated by making use of restriction
fragment length polymarphisms (RFLP) (Botstein el af., 1980).

In humans, RELP were first identified in the vicinity of the

plobin gene and have been used for diagnosing sickle cell
anaemia (Kan and Dozy, 1978k

An important application of restriction fragment length
polymarphisms has been the detection of marker for 2 disease
known as Hunligton's chorea (Gusella et al., 1984).

The present communication deals with the analysis of different
cleavage sites of Nco 1 and Pvu 1l restriction erdonucleases
from genomic DNA found in different carcinogenesis as a

measure of DA polymorphism,

MATERIALS AND METHODS 8 i
Collection of blood samples: The blood samples were
collected (with anti-coagulant added) from patients suffering
from different types of cancer and named according to the
type of cancer like C.C.= Cervix cancer samples, B.C. = Breast
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cancer samples, LC, =Lung cancer samples, A.C. = Anal canal
cancer samples, U.C = Urinogenital cancer samples and
patient number was given.

Isolation of genomic DNA from collected blood: Cenomic
DA was isolated from collected bload samples
(Chomeyrnski, 1997)

Qualitative and quanfitative analysis of the isolated DNA by
Spectrophotometric - analysis  and  Agarose-Gel
Electrophoresis: Quality and quantity of the isolated DA
can be analysed by spectrophotometer (Gallagher, 1994) and
Agarose gel electrophoresis (Brody, 2004),

Restriction digestion of the isolated DNA: lsolated DNA is
subjected to restriction digestion by fype |1 restriction
endonucleases Moo | and Peu 1 (Botstain, 1980 and digested

fragments are analysed by Agarose-gel electropharesis,

RESULTS AND DISCUSSTON 5 i niies
The genomic DNA isolated from different fest samples contains
ganalic information that is translated in the form of proteins,
These genetic sequences are altered due to mutation even al
a single nucleotide level and are the beginning point of cancer
development, Such allerations are examined by analyzing type
I restriction endonuclease Moo | {CYICATGG) and P 1
(CAG*ICTG) cleavage sites similar lests were done during the
present study.

Agaruse pel electrophoreses were run with different
combinations to test INA samples isolated from different types
of carcinogenesis, In all cases controls were taken from DNA
of normal healthy person. The test DNA samples showed
marked variation in comparison to the cantrel,

Cancer is any abnarmal proliferation of cells due to loss of cell
cycle control, which depends on different cyclin dependent
kinases, cvelin molecules, ode molecules or molecules of
sigral transduction pathway (e.g. s, ras, raf etc). The normal
cellular genes from which retroviral oncogenes originated are
called prolo-uncugenes, They are important cell regulatory
genes encoding proteins that function in the signal transduction
pathways controlling normal cell proliferation. Oncogenes

Figure 1: Agarose-gel
% clectrophoresis of
2 genomic DNA - in
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2 carcinoma
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are usually expressed at much higher levels than the proto-
oncopenas, The Raf poto-oncogene protein consists of an
amino terminal regulatory domain and a carboxy terminal
protein kinase domain. In the viral Raf oncogene protein, the
regulatory domain has been deleted and replaced by viral
Gag sequences. As a result, the Raf kinase domain is
ronslilutively active causing cell transformation.

The extent of DMNA laddering is less in case of LC., AC, and
I, is more as compared to conermol but it is less as compared
to B.C, and C.C. DMA laddering comesponds lo DINA damage
by mutation or reactive oxygen species during carcinogenesis
[Fig. 1).

The position of restriction endonuclease {Meo | and Peu 1T
digested DNA fragments are similar but distant from undigested
DMA reflects the close occurrences of restriction sites of both
endonucleasas al many positions, afl over the zenomic DA
of cervix carcinogenesis (Fig. 2).

The position of mestriclion endenuclease (Moo | and Pyvu 1)
digested DNA fragments are slightly different but distant from
undigested DNA reflects the slight distant eccurrences of
restriction sites of both endonucleases at many positions, all
over the genomic DNA of anal canal carcinoganesis (Fig. 30

Figure 3: Restriclion
digestion pattern of
genomic DMNA from anal
canal cancer

1= Pvu Il digested ge-
nomic DMA: 2= Meao | di-
gestad genomic OMA; 3=
Undigested genomic DA




Dind, POLY MO RFTIEEM

i Figure 4: Restriction
i digestion pattern of
: genomic DNA from
lung cancer
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% A 2 - Undigested dicested
genormic DA 3= rool cigestd
penormic Oka

The position of restriction endonuclease (Nco | and Pvu I}
digested DNA ragments are slightly differcnt but also relatively
very close to undipested DNA reflects the slight distant
accurrences of restriction sites of both endonucleases at lirmited
positinns, all over the genormic DNA of lung Carcinogenasis
Fig. 4},

The position of restriction endonuclease (Noo | and Pvu 1T}
digesied DNA fragments are slightly different but also relatively
very close toundigested DNA reflocts the slight distant ooourrences
of restriction sites of both endonucleasas at limited positions, all
aver the genomic [NA of breast carcinogenesis (Fig. 5.

From above studies, we can conclude that the presence of
restriction endonuclease cleavape sites vary among the
aenamic DNA of different carcinogenesis types due to
mutarion, addition or deletion of single nucleotide,

This is a very primitive study for monitoring changes in the
rectriction gites for Neo 1and Py 1 restriction endonucleases
on genomic DNA of different types of carcinogenesis. The
difference in restriction patterns represenls DNA
polymorphism among different carcinogenesis axcept breast

Figure 5: Restriction
digestion pattern of
genomic DNA from
breast cancer

1 = Pl cligmsted genoeic DA
7= Undigester digested genoemic
CIMA; 3 = Moo | digeter] genomic
DIy

and lung cancer.

This study will be helpful in understanding the extent of
molecular changes in genomic DNA during different
carcinogenesis stages and types. The appearance or
disappearance of a restriction sile for a particular restriction
endonuclease may be used as marker for sarly detection of
cancer, bafore it starts to develop, even at the fetal level.

The present report can be useful in measureing the degree of
susceptibility of a person to different diseases.

This resull may further be extended for studying the
polymorphism of a particular gene (p33 gene- a tumor

suppressor gene) with the help of PCR-BFLP analysis.
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