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Abstract

HOX genes that encode evolutionary number of
transcription factors that regulate how an organism's
phenotype is arranged by its genetic composition. While
HOX genes are considered to control the differentiation of
Stem Cells (SC) and HOX genes are poorly controlled in
cancer, there is a lack of understanding of mechanisms
through which inhibition of HOX genes in SCs induces
production of the cancer. The aim of this study was to
examine the function of HOX genes in stem cell
differentiation, specifically in embryo, infant tissue, and
pluripotent stem cells and to explore the responsibilities of
dysfunctional HOX genes in SCs for colorectal cancer, acute
myeloid (leukaemia) production. Hox gene consists of four
different clusters (Hoxa, Hoxc, Hoxb and Hoxd) and
composed of 13 paralog pairs that present on four different
chromosomes. The entire task of the Hox gene goes beyond
the boundary of this study, but the ultimate purpose is to
decide an organism's front and back body plans. 39 Hox
gene components organized into HoxA, HoxC, HoxB, and
HoxD were present in the mouse. The development of the
phylogenetic tree is commonly used to organize new
sequences of Hox into their classes. Another automatic tool
is to assign Hox sequence according to the maximum
sequence similarity by using BLAST technique. This profile is
a matrix transcription factors that enables a score to be
assigned to a series on the basis that it resembles the
profile. This actually offers considerable public materials for
future computer study of Hox genes, specifically in groups
whereby limited taxon samples have demonstrated
limitations to conclusions reached for the whole population
for example, sponges without Hox, ParaHox genes. Hox pred
will become an art method for the automated detection and
classification of Hox genes from complete genome analysis.
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Introduction

The homeobox comprising the genes is a significant family of
evolutionary and conserved regulators that regulate the
embryonic growth of the planned animal body. In Drosophila’s
hox genes were first identified where homosexuality or
morphological transition of one part of the body into another

were found to be responsible. Eight genes of Drosophila Hox
have all contained a retained 180 base pair fragment of DNA
(bp). This 'homeobox' covers the homeodomain, a DNA binder
protein DNA helix style with a motif of 60 amino acids, which
contains the larger and lesser ribs of its target location for the
DNA recognition (Lufkin, 2000). Many other genes that
possessed a homeodomain, however, were recently described,
which differed and are thus not part of the same Hox family. The
homeodomain amino acid sequences and subsequent protein
domains have permitted the classification of homeo domain
containing homeoprotein into more than 20 different families
(Hox, Hmx, DIx, PBC, Hmx, and PBC) with 2-10 mammalian
members each family. This is significantly higher for the special
Hox family that comprises 39 participants of mammals [1,2]

Enhancer and repressor components control Hox genes. While
Hox genes are prominently regulating corporeal morphology,
current research studies investigate the expression of Hox genes
in the nervous system of vertebrate organisms. Studies have
found that the Hox gene plays a special function in the neuronal
distinction and recognition of axons in response to
environmental indicators. XHoxcl0 was stated to be up-
regulated at the location of the recruitment of distinguished and
unidentifiable cells. In the multiple biological processes Hox
gene perform an important role. The lack of the Hox gene will
actually cause significant deficiencies. For instance, Hoxa3's
disruption results in thymus failure. The loss of Hoxal or hoxd11,
Hoxc11l may also lead to the destruction of met nephric renal
function [3-8].

In its entirety, the homeodomain is known a motif and a
standard profile. The relationship between this motif and Exd or
PBX class of Hox Cofactors (known collectively as PBC) has been
demonstrated through biochemical, structural and functions
analysis. The 2nd domain, called UbdA (UA), is primarily present
in AbdA and Ultrabithorax central Hox proteins (Ubx). This Para
log domain was newly introduced Exd selection in repression of
the seen to be essential Gene that promotes limb. Domain three
(TD), the YPWM motif also similar in series (TDWM), specific
prologue. The TD Motive preserves the W, which gives the PBC
category proteins close interaction and correlates the HX motif
sequence with certain Hox Proteins. Today evolutionary and
creation biologists continue to be fascinated by the remarkable
deep preservation of the genetic organisation, its role and
fundamental effect on the evolution of metaso an organism
plans [9-12].
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The research focuses on many possible forms of Hox biology,
including regulating the Hox gene, identifying downstream
objectives, and revealing new protein roles. Hox genes have also
been linked to a variety of human diseases which supports an
intensified need to consider their possible role in the onset and
disease progression. Future science needs to start using genetic
methods to integrate greater diversity of species to gather a
better understanding of the impacts of the Hox cluster. Currently
though, most Hox analyses rely on a single species with
developments limited to similarities with previously reported
records. In a single sample, a better more impartial strategy is to
investigate many organisms and then use explicit techniques to
evaluate alternate hypothesis. Finally, we studied the HOX gene
literature and its associated therapeutics, which may help us
understand how SC-specific therapy is developed, aiming at
abnormal HOX gene regulation that helps cancer [13-17].

Materials and Methods

Identification of HOX GENE

NCBI has been used to derive protein and DNA sequences of
Hox genes from Protein blasting was carried out using a human
gene HOX protein sequence. Alignment with other species was
carried out. Variants with The online resources and SMART were
used in order to exclude any sequences which have not
preserved motifs. The longest open read frames were chosen
and their E value tested attentively. The sequences processed
through these databases gave the domain conserved sequences.
The NCBI website has provided information such as accession
numbers, chromosome location, gene locus, amino acid
numbers, and the length of open reading frames in Figure 1.
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Figure 1:Identification of HOX gene.

Domains and motifs identification

In order to study preserved protein patterns and domains at
the Online Pfam NCBI Database, the HOX protein sequence was
supplied as a query sequence and all target sequences have
been downloadedand smart. This step has been taken with
sequences in which no conserved domains and motif have been
retained which are important for the normal performance of
HOX protein. The number of motif was picked as 8 and the
pattern distribution was chosen as independent, meaning that
the motif could be repeated. A gene structure display server was
used to display exons and introns in the HOX gene in Figure
2[4,5].
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Figure 2: Significant matches of HOX motifs of various

organisms using pfam.

Phylogenetic analysis of HOX gene family

It was made using programme Mega 7.0 for the phylogenetic
tree. The bioinformatics tool MEGA7 with its default parameters
was used to align every sequence for the reporting of conserved
domains in the HOX gene members with multiple alignment and
pair-wise alignment. The nearest family relatives in the HOX
gene were retrieved from the Gene bank database series.
MEGA7 has been used to organize sequences and on the
sequence alignment bases a perfect un-rooted evolutionary tree
was developed. In all amino acids in each sequence 4 per cent
divergence had been detected and this value was denoted as a
bar at the base of the tree. The HOX gene family was also
categorised of its evolutionary similarities after that. The
evolutionary family relationships were carried out using the
Time Tree Server online in Figures 3 and 4 [6,7].

Figure 3: Hox protein structure derived from PDB.

XP 005366015.1 homeobox protein MSX-1 isoform X2 Microtus ochrogaster

XP 026644416.1 homeobox protein MSX-1 isoform X1 Microtus ochrogaster
XP 028738193.1 homeobox protein MSX-1 isoform X1 Peromyscus leucopus

XP 016835731.2 homeobox protein MSX-1 isoform X1 Cricetulus griseus
XP 027242851.1 homeobox protein MSX-1 isoform X2 Cricetulus griseus
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Figure 4: HOX gene phylogenetic analysis for other members
of the family.
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Analysis of gene structure (introns and exons)

The HOX gene structure was analysed using an online
instrument known as the gene structure display, which was used
to determine the location of introns and exons and obtained a
three-dimensional protein structure in Figure 5 [18-24].
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Figure 5: Gene structure display server Identify the gene

structure.

Results and Discussion

There were 15 distinct HOX genes found in Homo sapiens with
various methods and databases, with additional detail, including
RNA, DNA and protein sequences, provided in the table of
evidence in Figures 6-8. The evolutionary connection reveals
that different genes are identical. On chromosome number 7,
the gene location was identified. Four exons and one domain are
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Figure 8: Restriction sites of HOX Gene are identified by serial
cloner.

Figure 6: The height of amino acid names represents the
conservation of the residues.

Name p-value  Motif Locations

NP_034965.2 4.77e-168 [ ——— |
XP_021019315.1  4.77e-168 [ ——— |
NP_112321.2 2.49¢-166 [ |
XP_034364799.1  2.25e-167 [ ——— |
XP_028614104.1  4.77e-168 [ T ——
AAH16426.1 4.44e-168 [T T
XP_021066396.1  4.94e-168 [T T ——
AAB35456.1 4550-168 —
Motif Symbol

Figure 7: Conserved motif location of HOX gene is displayed. It
is drawn the basis of p-value.
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Proposed names HOX

Gene locus HOXA10

Protein accession # NP_061824.3

RNA accession# NM_018951.4

Exons 3

Chr # 2

ORF length 1230

Amino acid length 410

Start of genomic location 7p15.2

Table 1:Nomenclature suggested and significant

characteristics of HOX genes.

Conclusion

Hox proteins direct tissue morphology involving animal
embryo and act as both transcription activators and repressors
which likely have an impact on the representation of many
responsive genes. Hox genes are the targets for automobile and
inter regulation, regulated by the evolved regulatory proteins of
DNA in the clusters of Hox gene. The objective of this analysis is
to identify different germ line mutation Phenotypes in those 10
Hox genes that affect a human phenotype, with particular focus
on the genotypic and phonotypical differences across allelic
disorders. With the increasing usage in the future of clinical
entire led to the expansion and genome sequence, we expect
that other Hox genetic mutations will certainly affect different
humanphenotypes. The homozygous mouse lack of functionality
phenotypes for 29 Hox genes with no established human
disorders are also checked. This study will allow physicians to
detect and treat patients with identified Hox gene disease and
help them determine the potential for new mutations in
individuals with mouse knockout trials based phenotypes.
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