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Abstract 

The HRASl proto-oncogene has an associated minisatellite that is believed to be capable of influencing 
HRASI gene transcription. Rare alleles of this minisatellite have been associated with a predisposition to 
acute leukemia and carcinomas of the lung, testis, breast, colorectum, urinary bladder  and non-Hodgkin's 
lymphoma. The HRASl minisatellite is located approximately 1 kilobase(kb) downstream from the HRASl 
gene. This polymorphism, which has a variable number of tandem repeats, (HRASI VNTR) consists of a 28 
base pair (bp) consensus sequence.  Changes in the number of these repeatunits permit detection of the 
polymorphisms by restriction enzyme digestion 
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1. Introduction 

The subject of his  research is to investigate the 
possible interaction of metal known biotoxic ions 
with  the minisatellite DNA of the human gene Ras 
and the impact of these interactions in regulating 
transcription of the gene. The metal ions such as, 
Hg (II), Cd (II), and Pb (II) are known to act at the 
cellular level and interact with biomolecules both 
in the cytoplasm and the nucleus, leading to 
changes in the activity of key biomolecules in 
biochemical processes and integrity of the cell.  

In many cases, those metal-biochemical actions are 
not known, although in others are focused on 
specific biological pathways is not known what 
molecules are involved, how the interaction and 
what are the biological effects. In the case of many 
cancers (breast cancer, lung, prostate) to play an 
important role, oncogenes which have been found 
to appear garbled and mechanistic induce changes 
in biochemical pathways involved in neoplasia. 
Feature tetioio oncogene is the H-Ras.  

 

 
The discovery that DNA minisatellite DNA 
downstream of H-Ras plays an important role in 
transcriptional regulation of this oncogene on cellular 
level opens a new field to explore the toxic metal 
carcinogenicity. Lethal alleles of minisatellite  DNA 
were found in increased frequency in patients with 
breast cancer. Since toxic metal ions interact with 
gene targets and the aforementioned metal ions are 
known carcinogens, it is important to investigate the 
effect of these toxic metal ions in processes involving 
specific gene targets and lead to carcinogenesis 

2. Materials and methods 

a. Isolation of allele H-ras.Ta a0.26 alleles, a1, α2.1, 
A2.3, a2.4 and A3 were isolated with the plasmid 
and will be used subsequent to the creation of 
multi-plasmid containing the H-ras . 

b. Isolation of H-ras gene and the mutant H-ras gene 
G12V.Gia achieve this stage plasmids were 
purchased from the company Addgene 
(Cambridge, MA, USA) and then with restriction 
endonucleases isolated these genes.  
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c. Ordering the cell lines were used for 
transformation of plasmids and isolation of 
alleles of H-ras.  

d. Creation of plasmids that contain the specific 
alleles, after transformation in several cell 
seires.stis THA which tested various 
concentrations of metal ions. 

 
3. Results and Discussion 

Experiments made with DNA containing the 
minisatellite DNA of H-ras  and known 
carcinogenic metals (cadmium and mercury) have 
shown the following results:  

A metal ion concentrations of cadmium(II) 
between 10 nm and 100 mm have proved fatal to 
the cells of both cell lines.  

2 In the case of metal ion Hg (II) concentration of 
100 mm used was lethal to cells in both cell lines. 
In that case, the concentration of 10 mm of 
mercury (II), there was the same result. 
Specifically, the majority of cells examined 
showed resilience and survival in the concentration 
of metal ion, which makes cadmium more toxic 
than mercury.  

Preliminary results of these efforts indicate that the 
presence of the above plasmids, the  minisatellite 
DNA a1, the cells of two cell lines examined 
exhibit difference in their behavior Further studies 
of this system to a) the reasons for such a 
distinction, and b) the factors involved in 
developing the observed toxic effects are expected 
to shed light on the action minidoryforikon VTRs 
H-ras1 the regulation of gene transcription H-ras1, 
and their possible involvement in further 
procedures that deviate the normal cellular 
function. Therefore, the investigation of such 
interactions is a prerequisite for obtaining 
knowledge that will lead first to prevent any 
possible or effective prognosis and diagnosis of 
pathology, second in the future development of 
treatment technology for reverse pathologies 
caused by genotoxic and carcinogenic metals. 
 
4. Conclusion 

The discovery of direct and strong interaction 
between metal ions with the DNA, ushered in a 
massive research effort to fully understand and 
elucidatethe mechanism  of this interaction, aiming 
to protect and treat the human body from such 
threats. The human contact with metal ions of 

heavy elements, is likely to cause its own 
pathologies, including one and carcinogenesis. The 
interaction of hazardous metal ions such as Hg2+, 
Cd2+, Ni2+, Pb2+ can cause DNA damage and 
permanent difference in gene expression, with 
subsequent development of neoplasms.  

The nucleic acids are substituted with a wide range of 
mounting options: via the oxygen or nitrogen that act 
as donors when they joined the side of nitrogenous 
base, through the hydroxyl groups when joined by 
the side of sugar Ribose and through the negatively 
charged oxygen atoms of phosphate groups. The 
selectivity of the metal fastening and the factors 
affecting the mounting positions is of paramount 
importance and may depend on the preference of 
metal ions for a particular donor position in relation 
to another, which depends on the hard or soft 
character.  

The metals which become dangerous to humans, can 
be recruited by the human body through the food 
chain, and  continuous exposure to chemically 
contaminated environment.  

It makes us realize that metal ions such interactions 
with the genetic material, an imminent danger to life 
and thus requires extensive research in this area. It is 
necessary to establish a knowledge of the subject, not 
only for treatment of serious illnesses resulting from 
such causes, but also for prevention and protection of 
our organization. 
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