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ESSENTIALS IN
MOLECULAR GENETICS

The chromosomes are double stranded ‘extremely long
helical molgcules of DNA confined within the cell nucleus. In
each human cell there is twenty two pairs of autosomes with an

¥ and a Y chromosomes in males and two X chromosomes in

females'V.

DNA is composed of phosphoric acid, deoxyribose sugar and
four nitrogen bases (two purines : Adenine, Guanine and two
pyrimidines : Thymine, Cytosine). The phosphoric acid and
deoxyribose form the two helical strands back-bone of DNA
molecules, and the bases lie between the two strands and connect
them by hydrogen bonds. Adenine is always bonding with
- Thymine, and Guanine with Cytosine. So, DNA nucleotides are :
Adenylic acids, Guanylic acids, Thymidylic acids and Cytidylic
acids.  The nucleotides are linked by a phosphodiester bonds |

between 3" and 5 position of each pentose"?.

DNA containing genes can be isolated from a cell, then can be
cut into pieces with restriction énzyrnes. The fragment of DNA
containing enough nucleotide sequences that is able to-recognize the
sequence of its corresponding gene is called a probe. If the probe
has complementary sequence to any part of the immobilized DNA

(immobilization can be achieved onto nitro-cellulose filters during



southern blotting technique for identification of the specific DNA
fragments) it will seek it out and hybridize to it. The probes to be
useful are tagged with radioactive or fluorescent marker. This is

the key for DNA analysis“’”.

The segment of DNA carrying the genetic information
concerned with polypeptide formation is called gene. Each DNA
strand in each chromosome carries about four thousands of genes.
The function of genes is to provide exact informations for the
synthesis of the specific amino-acids sequence of the proteins they

control. There is one gene for every polypeptide chain®? .

P.C.R. (Polymerase Chain Reaction)is a technique which
permits amplification of specific fragment of DNA to copy numbers
so as to be easily analysed to permit detection of specific genes in

extremely small amount of tissue'"™.

Two steps are required to convert the informations stored
in DNA into protein, transcription and translation. In transcrip-
tion, the DNA is used as a tempelate for the synthesis of a
complementary mRNA, that are synthesized in the nucleus, then
translocated to the cytoplasm carrying the genetic message from
DNA to the ribosomes (the machinary sites for protein synthesis).
The informations stored in mRNA are in the form of triplet of
nucleotides (codones). In translation, the informations in mRNA

are converted in the ribosomes into protein®.



Chromosomes would loose DNA sequences on their ends
with each round of replication. ‘Numerous rounds of DNA repli-
cations would result in a large amount of DNA sequences being
lost from the chromosomal ends®, and thus chromosomal
protection and stabilization which is suggested to be responsible for

gene stability are not guaranteed(6’7).
Mutations in genes and carcinogenesis

The tranformation of a normal cell to a tumour cell appears to
depend on mutations in genes that normally control cell cycle
progression. It is suggested that the growth abnormalities of
tumour cells resulted from both too little of the cell cycle brakes
(tumour suppressors) and too much of the cell cycle accelerators
(oncogenes). Mutations in genes result in combinations of
increased cell drive through the cell cycle (increased oncogenes
activity) or decreased inhibition of cell cycle progression (loss of

tumour suppressor genes)-and increased antiapoptosis signals(s).
Cell cycle and carcinogenesis

Aberration of normal cell control reflect some of the

molecular alterations that are characteristic of cancer cells.

The precise copying of the DNA (S phase or DNA
replication), thé accurate segregation of duplicated sets of
chromosomes between daughter cells (M or mitosis phase). The
~cells prepare itself biochemically for S phase in G, and prepare for

mitosis in Go.



