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ABSTRACT: There are up to 25000 genes encoded by our genome
however among them only some are being expressed on mass level.
Some of these important genes are; ABO genes located at chromosome
number 9, ALB genes located at chromosome number 4, BCL-2 genes
located at chromosome number 18, CCR-5 genes located at chromosome
number 3, CD4 genes located at chromosome number 12, CD8 genes
located at chromosome number 2, IL10 genes located at chromosome
number 1, IL2 genes located at chromosome number 4 and INS genes
located at chromosome number 11. These above mentioned genes are
important in the proper functioning of the body and any mutation in
them could lead to different genetic disorders.
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INTRODUCTION: The total number of genes
encoded by the human genome has been
controversial 2. Initially the number was thought to
be over 150,000 however human genome project in
2003 reduced this number to the range of 20000 to
25000 .

Even now in 2012, the debate of exact number of
genes in our genome rages on and according to a
recent study this number is around 20000 genes °.
These genes code only 2% of our genome and among
these 2% portion only 1.5% is for protein coding
sequences while the rest codes for non-coding RNA,
introns and sequences of unclear function °.
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Additionally the 80% functional part of our genome
only has 1.6% part as genes while the rest include
many functional elements e.g. 4 million switches ’.
Some genes in our bodies are in constant use hence
in this article we had tried to review few important
ones from them.

GENES

ABO Genes: These genes are located on
chromosome number 9 at location 136.13-136.15 Mb
and have a length of 20000 bp 8. These genes encode
proteins that determine a person blood group. The
normal function of their product protein
(glucosyltransferases) is to perform glycosyl
transferase activity on the oligosaccharides present
on the cell surface membranes °. For instance a
person with blood group O would have deletion of
guanine-258 in ABO gene which in turn leads to
mutation near the N-terminal of protein °. This
change in the sequence is referred as frameshif
mutation °.
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These mutated proteins produced are hence unable to
modify oligosaccharides. On the other hand the
presence of either allele A or B determine if the
glycosyltransferase activity of oligosaccharides
would be with addition of N- acetyl galactosamine or
galactose hence converting it into antigen A or B
respectively ®*°. Therefore individual having both
alleles expression would have blood group AB while
those with one would have that particular blood
group. It is worth noting that the difference in the
protein encoded by these two alleles is of just four
amino acids °.

ALB genes: These genes, also known as albumin,
have a locus of 4q11-q13 . Their product is a
globular protein that is most abundant in blood
plasma of mammals *2. These globular proteins are
very important in balancing the oncotic pressure .
This oncotic pressure is essential for body fluid
distribution around the body tissues and cavities.
Apart from its major function ALB genes product,
the globular protein, also prevent the passage of
hydrophobic steroid hormones from the plasma to
the body tissues by acting as a non-specific plasma
carrier [**]. Furthermore it also binds to molecules
like fatty acids and helps in its transport across the
blood stream [*]. However if overexpressed the
ALB gene product can have adverse effects.

BCL-2 genes: B-cell lymphoma-2 genes are present
on chromosomes 18 with locus of 18qg21.3 (60.79-
60.99 Mbp) *°. It product is a protein called apoptosis
regulator proteins which regulates the programed cell
death of cells **. BCI-2 genes are also involved in
different types of cancers; lung cancer, prostate
cancer, breast cancer etc. . These genes are also
involved in number of other diseases like
autoimmunity and schizophrenia ** *°. Furthermore it
is also suggested by several cancer biologists that
these genes are involved in resistance to different
cancer treatment procedures. These genes have been
considered as important therapeutic targets for
MRNA therapies and other BCL-2 inhibitors
however none of these products have acquired FDA
approval for marketing because of several drawbacks
and lack of appreciable results 2%,

CCR-5 genes: Also known as CD195 or C-C
chemokine receptors type 5 genes are present on
chromosome 3 at a locus of 3p21 (46.41 — 46.42
Mbp) ?*. These genes encode a cell surface receptors
protein (CCR5 proteins, a G-coupled receptor) of
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white blood cells that are involved in recognition of
WBC by chemokines ?**. CCR5 proteins are
involved in entry of HIV strains into the host cells
hence in certain population where mutation had
occurred in these CCR5 genes immunity to certain
HIV strains have been observed ?°. Furthermore
studies have suggested CCR5 involvement in
resistance to different types of infections *’.

CD4 genes: Cluster of differentiation 4 genes are
located on chromosome number 12 at a locus of
12p12 (6.9-6.93 Mbp) 2. These genes encode a cell
surface receptor glycoprotein called CD4 receptors
2 These proteins are present on cell surface of
immune cells; T helper cells, dendritic cells,
monocytes and macrophages 2. The main function of
CD4 is as a co-receptor to help T cell receptors
(TCR) in presenting the antigen on its surface, an
essential process of immune system *°. Furthermore
CD4 proteins are also thought to be interacting with
SPG21, UNC-119 homolog and Lck proteins %%
CD4 receptors on T cells are also involved in entry
of HIV strains into these cells *. This entry occurs
when gp41 receptors on HIV strains attaches with
CD4 receptors on T cells *® Additionally CD4 genes
are found to be involved in number of other disorders
including; autoimmune diseases and type-l diabetes
mellitus *.

CD8 genes: Cluster of differentiation-8 genes are
located on chromosome number 2 and at locus 2p12
. CD8 genes have 2 isoforms called alpha and beta
isoforms and in human being both of these are
present on chromosome number 2 at the same locus
(2p12) “°.  These genes encode another
transmembrane glycoprotein called cluster of
differentiation 8 proteins “°. These proteins serve as
co-receptors with T cell receptors (TCR) to help in
antigen presentation mechanism of T cells as an
immune system response. CD8 proteins are specific
to major histocompatibility class 1 complex (MHC)
molecule **. CD8 genes are expressed predominantly
in cytotoxic T cells however they are also reported to
be present on natural killer cells, dendritic cells and
cortical thymocytes cells *%.

IL10 genes: Interleukin 10 genes also known as
human cytokine synthesis inhibitory factor (CSIF)
are located on chromosome 1 at a locus of 1g31-32
(206.94 — 206.95 Mb) *®. These genes are expressed
mainly in monocytes but its expression has also been
reported in lymphocytes, T cells and B cells *.
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The product of these genes called as IL10 proteins
are inflammatory cytokines that released by
cytotoxic T cells to prevent the action of natural
killer (NK) cells during body immune response to
viral infections ***'. IL 10 cytokine regulate MHC
class Il antigens, Thl cytokines and co-stimulatory
on macrophages and also improves B cells survival
chances, its proliferation, and ability to produce

particular antibodies *>*’.  Furthermore these
cytokines can regulate JAK-STAT signaling
pathway.

IL2 genes: Interleukin 2 genes are located on
chromosome number 4 at a locus of 4¢926-27 (123.37
— 123.38 Mbp) “®. These genes are mainly expressed
in T-cells and their product IL2 is a cytokine that is
involved in regulation of white blood cells activity in
our immune systems **°!. These IL2 genes are very
important in immune system as their product plays a
vital part in our body natural responses to microbial
infections °'. Additionally these cytokines are
essential in directing the immune response towards
pathogens and in protecting self, own body cells *2
IL2 basically works by activating different signaling
pathways that include the Ras/MAPK, Jak/stat and Pl
3 kinase/Akt signaling pathways °°. The major
function of IL2 is in growth, proliferation and
differentiation of T-cells into effector T-cells **.
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Furthermore these cytokines are also involved in
generating the immunologic memory of T cells and
in development of T cells in thymus to regulatory T
cells *®’. Additionally the IL2 cytokines are also
reported to be associated with several disorders
including pruritus and various cancers *°. Other
studies in recent times have shown that by inhibiting
IL2, immunosuppression could be achieved.
Furthermore it is reported that therapies, based on
IL2, for several disease especially for cancers had
given encouraging results in labs *°.

INS gene: Also known as ILPR, IRDN, IDDM2,
MODY 10 or simply insulin genes they are located on
chromosome number 11 and at a locus of 11p15.5
[60]. It is a protein coded gene and produces an
essential precursor protein called proinsulin in our
body °®° These proinsulin later on undergo
posttranslational modifications to produce three
peptide chains; A, B and C chains. The A and B
chains are covalently bonded with disulfide bonds
making insulin while the C peptide is removed ®%,
Recent studies have suggested that mutant alleles;
with mutation in coding regions of the gene, of
insulin genes do exist ®. However any inactivating
mutation in the gene and would lead to inactive
insulin and hence a common disease called diabetes
mellitus type 1 ®*.
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FIGURES: REPRESENTATION OF GENES IN NCBI (ENTREZ) DATABASE; SHOWING ITS LENGTH AND
LOCATION. WHERE (A) REPRESENTS ABO GENE, (B) ALB GENES, (C) BCL2 GENES, (D) CCR5 GENES, (E) CD4
GENES, (F) CD8 GENES, (G) 1L10 GENES, (H) IL2 GENES, (1) INS GENE
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