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Cell is the basic structural and functional
unit in all living organisms. 'All cells arise from
the division of preex1st1ng celrs dowever,'the
first cell or cells had a spontaneous origin- and evo-
lution. Nucreus ls_a normal Constltuent ‘of all" living
cells. Chromosomes tha*fare made up” ‘of Lhromatlne
are confined to the cell nucleUs, the number of
chromosomes deoend on” the klnd of ‘oxganism. Here:
ditary material of an organlsm lS orderly arranged in
one Oxr more chromosomes so that the chromosome is-

a complex and h;ghly ordered organelle Genetic
transmission -with the behav1our of tihe chromcsomes in
meiosisg prov1des the physlcal basis for Mendelian ..
inheretance where the transm15510ﬂ and contlnulty of
traits from-one - generatlon to the next is “followed

by the determlnatlon of phenotyplc ratlos.‘”

The DNA-histone complex or the nucleosome is
the ba31c unit 0r structure of the chromosomes. These.
two components ‘are present in roughly equal ramount ..
by weight. DNA or deoxyrlbonuclelc acid is-highly
stable molecule conserved from one cell- generation -
to the next. DNA is a polyanion with a continuous
sequence of acidic phosphate and it is thought to:be .
neutralized and stabilized by the histones with the:
basic nature that act as polyca+10ns.-~ -

The structure of DNA which is the molecule in
which all precoded genetic lnformatlon of an organism .
is stored , was discovered'in 1953. Each molecule
of DNA is a double helix with'2 strands that are:
identical to each other and are runnlng in opposite..
direction. Each strand is a polymer of 4 nucleotlde
namely Adenine (A), Guanine(G), Thymine(T), and '

Cytocine (C). Two strands are attracted to each other
and held together because there is specific H., hond-
ing between A of one strand with T of the other and C
of one strand with < of the other (Fig.i}

GCATTG

. Two st rands
CGTAA C ; M

Fig. 1. Two strands of DNA,
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As a matter of fact the base seguence of one strand
is complementary to the base sequence of the other
strand. Therefore, each strand has necessary infor-
mation to determine the structure of the other. Dif-
ferent DNA molecules differ in their length and in
sequence of base pairs.

Histones are a single class of proteins but 5 :
major types have been identified with each type having
minor variants in structure but not necessarily so
in function. It has been shown that the histones are
nonspecific as to DNA nucleotide sequence or to species.
Four of the five major histones that are involved
in maintaining the structure of the chromosome are
named as H,, H.. H_,, and H_ Histones H_ and H, are
the most conser¥ative and histone H, 13 éhe least con-
servative during.the,evolutionary process.

The basie unit of structure of chromosome is the
nucleosome. The nucleosome consists of a core of
eight histone molecules made up of two molecules
each of H A., H B ,H_, ‘and H, (Fig.2) ' DNA is wrapped o
arround t%ls core of 8 histones with a stretch of -
linker DNA to which the histone Hl is attached (Fig.3)
So a nucleosome can be defined as a unit of about
200 nucleotide pairs of DNA organized into a globular
structure by:two moecules each of the four wajor o
histones. The histone H, links the nucleosomes with each :
other to make a chain (Fig.4) the nucleosome is
the first stage of contraction above the level of
the naked DNA double helix and its formation intro-
duces a sixfold reduction in the. length of the:DNA
strand. An additional reduction in length by fivefold
or sixfold can be achieved by grouping of nucleo-
somes due to the binding action of histone H '
Therefore, in chromosomes DNA molecules are %ept in
a tightly compact and organized state occupying only
a few microns. On the other hand, it is reasonable
to assume that only one double helix of DNA extends
from one end of the chromosome to the other.

Existence of genes had been established with
the discovery of Mendal's work since 1865. By means
of wide variety of physical, chemical, and biological
techniques, now it has been shown that relatively small
regions of base pairs in the long DNA molecules which
form chromosomos function as genes. Furthermore
a gene has .definite molecular boundaries, a beginning
and an end, and a particular sequence of nucleotides
in between and it can serve as a template for repli-
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cation and transcription. Genes are functional entities

#L YA which are not :structurally’ distinguishable.

8 iir; >r the nucleotide sequence of one gene may entirely
bein™ 2luded in the nucleotide sequence of another gene
or ™™ ucleotide.sequence of two or more gnes may

be V¢ ‘apped or the nucleotide sequence of a gene

ma 7 Pe independent.

TR

I Transcription and the translation are the first
and second steps, respectively in a chain of bio-
chemical events whereby a gene gains phenotypic
expression through the formation of protein, Each -
specific protein of a cell is controlled by one or
more genes unique for that protein. However, all

the genes of an organism.are not expressed all the .
time. Genes are expressed only when it is necessary.
Different genes function in different cells at dif-
ferent times, and in different environmental condi-
tions. Therefore, transcription which-is the first
steép of gene expression is a highly selective process
copying only certain portions of the genome:at any-
one time. L

Proteins are synthesised on ribosomes which
are in the cytoplasm of the cell. The coded infor-
mations in DNA is sent. to ribosome by messenger mole-
cules made up of RNA (Ribonucleic acid) which is
complementary to DNA. Therefore, mRNA(messenger RNA)
should be synthesised on DNA by copying the necessary
hase sequence and this process is called transcription.

_Transcrlptlon invoIves only one of the two strands

foxr any . given gene or at any given region of the chro-
mosome. . But strand—sw:.tchlng can occur and mRNA A
for a different gene may be coppz.ed from the other

- strand. The reaction of transcription is catalysed

by the enzyme RNA polymerase  When only a portion of a
genome is being transcribed selectively, there must

be a system to make it fully functional and responsive.
A model that explains this selective transcription

has been presented in terms of the ‘operon' concept in
micro organisms. According to this concept (1) there
muist be someway to repress those genes which are not
been transcribed, (2) there must be a mechanism of
derepression so that denes can be expressed when it

is necessary ; (3) there must be a recognition site

on DNA for the RNA polymerase to begin its trans-
criptional activities; and (4) there must be a ter-
mination signal for transcription to stop. The regions
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of DNA that determines protéin structure are «

structural genes. Transcription of these str T
genes are controlled by regulatory genes orx R
ling eiements of DNA to which individual stru =+ i

genes or groups of them are linked. Controlli. je&. .
ments are terxmed as operater, promoter, and ter '~
In a negative control system of the operon, the <

repressoxr must be removed from the operator regid* >r

RNA polymerase to bind with the promoter region to

initiace transcription. In a positive contrcl system,

a specific protein should bind to the promotoer as a
prerequisit for the proper binding of RNA polymerase
to initiate transcription. Once the transcription i
initiated the RNA polymerase travels along DNA and
synthesise mRNA until the terminater sequence is
found, which signals the enzyme to dissociate from
DNA.. The controlling system of selective trans-

cription in micro organisms as described by the operon

concept has not yet been found in higher organisms.
However, there must,of course, be serveral kinds

of recognition sites on DNA for the RNA polymerases,
a system for selective transcription, and a termina-

tion point for the process in higher organisms too.
It is believed that histones are the general repre
of DNA while the nonhistone chromosomal proteins
are the derepressors that involve in the promotic:
of transcriptional process. - It is shown that anc
molecule called heterogeneous RNA (HnRNA) is als:
involved between DNA and mRNA in the transcripti.c
process of higher organisms. In this system, firs:
to HnRNA and then HnRNA to mRNA.are thought to be
transcribed.

The process of protein synthesis on mRNA by
converting the information to protein structure wit
the use of ribosomes is called translation. Protein
are linear polymers of aminoacids. The sequence of

nucleotides‘in genes codes for the sequence of amino

tar

acide in proteins. Each aminoacid in protein is cod 1

by three adjoining nucleotides in DMA. This set of
three bases is called a triplet. Front end,the lea.
and the tail end, the trailer of the mRNA are not

translated during the translational process. Leade

sequence is the binding site of ribosomes. Ribosome .

bind at the leader sequence and travel along the
mRNA passing triplets with addition of aminoacids

in a sequence coded by the triplets until a nonsens«<
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triplet is found which signals for termination. Thus
the final product o£ a gene, the protein, is syn-
thesized in order to carry out the gene expression.

The knowledge of gene, gene expression, and
other related techniques open the door for genetic
engineering, where genes are manipulated. In the
near future, agriculture seems to be the one that
is likely to be benifitted most due to the impact

brought about by genetic engineering.

. 1 . R
Fig. 2. The: nucleosome
without DNA

inner histone
core

1vFig.4. A chain of our nucleosomes.
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