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1- INTRODUCTION

For an organism used to investigate a particular phenomenon, many reasons and conditions must be
available such as trait, or disease; or because of its close resemblance to humans, rapid generation, and well-
characterized genome. Many samples of these organisms were used in these studies such as Drosophila, Fish,
Rodents, or Mice, their genetic material is well-known and available for laboratory experiments [1]. Using different
organisms in genetics studies enabled scientist to study different characteristics and development of many diseases
that infect human, especially the homologous genes which are similar in function and expression, these organisms
have specifications that made them a good tool in many cases in pathology, genetics, and molecular biology [2].
This specification represented with discovering whole genome and all genes in DNA as well as the easy to deal with
them and have some genetics characters such as have two types of cell nucleus diploid and haploid chromosome and
the life cycle is short for rapid study results [3]. These organisms are:

Danio Rerio

Danio rerio or in common name Zebrafish is one of the organisms which is widely used in genetics studies as it is
fully sequenced and easy to follow the embryo development and rapidly grow, the Zebrafish live in fresh water in
South Asia, the researcher has used Zebrafish to understand many diseases in human, especially in brain disorder
such as Alzheimer’s disease and another dystrophy of muscle (Muscle Dystrophy) [4].

Neurospora Crassa

N. Crassa is a fungus that widely used as a model in genetics studies, it has a haploid chromosome in his life cycle
and none pathogenic make it easy to grow in laboratory condition. These fungi have completely sequenced and have
more than 10k genes as well as have several specifications such as circadian rhythms, cell fusion, epigenetics and
cell polarity [5].
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Arabidopsis Thalina

Arabidopsis thaliana is a small flowering plant widely used as a model organism in plant biology and genetics. As a
winter annual with a relatively short lifecycle, A. Thaliana has become a popular choice for studying plant genetics
and development. It is a multicellular eukaryote with a relatively small genome of about 135 megabase pairs.
Notably, A. thaliana was the first plant to have its entire genome sequenced, making it a valuable tool for scientific
research. It has been extensively used to study various plant traits, including flower development, light sensing, and
the effects of environmental factors [6].

2- MATERIAL AND METHODS

Data Base
All data were obtained from the National Center for Biotechnology Information (NCBI).
Genes Types

Four genes TP53, WC-1, Clock and TNF were investigated for homologous in four organisms; Zebrafish,
Arabidopsis thalina, Neurospora crassa and Homo sapiens

Primer Design
The primer was design by using NCBI primer design tools, Primer3 and Snapgene
PCR Reaction

The amplification of all primers design were tested insilico by using snapgene software, this step is very important
to ensure the efficiency of the primers.

3- RESULTS AND DISCUSSION

All genes were investigated by designed PCR primer by using specific software (Snapgene, Primer3 and NCBI
primer design).

TP53 Gene

The results of TP53 gene primers obtain 10 primers, three of them were used to blast for the four genetics
organisms, table (1), the primer 1 blast in Zebrafish ( Danio rerio) gave tnfaip8l2a gene The TNFAIP8 gene family
has been connected to the control of immune system and homeostasis as well as the emergence of several cancer
types [8]. While in A. thalina the primer no. 4 blast ABCG1 gene; it’s an important gene for cholesterol metabolism
and transformation of lipid and conversion to HDL, and this gene has a critical role in mediating cholesterol effluent
to HDL and preventing cellular lipid accumulation, the ABC gene including protein within membrane which
depending the ATP translocation of lipophilic and amphiphilic molecules [9]. The ATP is very important for energy
of transporting action of lipid. The primer no. 8 blast results showed in Homo sapiens the TP53, this gene coded the
tumor protein which is has an important activity in suppressor any tumor or unusual divisions in the cell and could
be out of control [10]. The same primer blast against N. Crassa, the result showed VPS9 gene [11], this gene is a
domain protein 1 (GAPVD1) which consider a one of the components of cytoplasmic of the cell and regulated the
tumor suppressor protein (TP53) fig. (1; A) [12].

The growth silencer gene TP53, like the gene Rb, works to stop the onset and spread of tumor. If a person inherits
only one active copy of the TP53 gene from their parents, they are predisposed to disease and typically encourage a
few uncontrolled growths in various organs throughout their early adult years. This illness, sometimes called Li-
Fraumeni disorder, is interesting. However, most cancer forms have TP53 mutations or changes, which adds to the
confusing grouping of atomic events causing growth formation [7].

24



Dijlah Journal of Medical Sciences (DJMS) Vol. 2, No. 1, September, 2025, pp. 23-29
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper I1D: 03

Table (1): TP53 gene designed primers

Primer organism Blast results

Primer 1 Forward: AGTGGGGATCCAGCATGAGA Reverse:  Zebrafish tnfaip8l2a

GTGTCCGAAGAGAATGGGCA Homo sapiens TP53
. Forward: GGGATCCAGCATGAGACACTT . . .

Primer 4 Reverse: GAGTGCTTGGGTTGTGGTGA Arabidopsis thalina ABCG1

Primer 8 Forward: CAATATCGTCCGGGGACAGC Homo sapiens TP53
Reverse: TCTCATGCTGGATCCCCACTT Neurospora crassa VPS9

WC1 Gene

Table 2 indicates that one primer that is designed for the WC-1 gene may amplify a section of DNA in four model
organisms used in this investigation. In Zebrafish the primer blast result amplify Si:dkey-159918.1 gene which
symbol of sortilin. This gene plays as protein receptor, transporter and transduction of signal, it’s had an important
function in neurogenesis and maintenance the nervous system specifically in Alzheimer’s disease and chronic sleep
disorder, fig. (1;B) [13].

In A. thalina the primer amplifying the TCP12 gene, it’s controlled the development the plant leaf and also
expression and have a main function to regulate the circadian rhythm. In Homo sapiens the primer blast result was a
Parkin coregulate (DACRG),(6) this gene gives information to cell to break down unnecessary protein and
accumulate degraded protein in substance namely ubiquitin, any mutation in Parkin gene leads to cause Parkinson’s
disease [14, 15].

The fungi N. crassa gene WC-1 amplify by the primer, this gene controlled the circadian rhythm in the fungi and
play an important role in clock period of the growth and conidia formation in fungi.

These entire genes have the same function or linked in time regulation to maintain the physiological process and
metabolism according to day time and light / dark succession [13].

Table (2): WC1 Gene designed primers

Primer Organism Blast results
Zebrafish Si:dkey-159918.1
Primer  Forward: TCA TGC GCA AGG AAT CCA Arabidoosis thali TCP12
1 Reverse: TCG CGA TCT TGC CCT TTC TA raidopsis thafina
Homo sapiens Parkin
Neurospora crassa WC1

One of the genes in Neurospora crassa that codes for the WC-1 (127 kDa) protein is called white collar 1 (wc-1).
WC-1 has two distinct roles in the cell. To begin with, it is the founding member of the class of rule blue light
photoreceptors in all fungi and the primary photoreceptor for Neurospora. The second important function is
controlling circadian rhythms in FRQ. It is an important component of a circadian circuit that controls several
behavioral activities. The White-Collar Complex (WCC), which interacts with the Neurospora circadian clock, is
found in WC-1 and WC-2, a cooperating partner of WC-1. Transcriptional enactment spaces, PAS regions, and zinc
finger DNA-restricting spaces are all found in the WCC complex of atomic record factor proteins (GATA), in order
to form heterodimers, WC-1 and WC-2 [1].

Clock Gene

One primer has been designed for this gene and blast against the four model organisms, in Zebrafish the product was
chromosome 13, while in A. thalina was blast chromosome 1, while in H. sapiens the blast product was clock gene,
fig (1; C) and no target in the fungi N. crassa, table 3.
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Table (3): Clock gene designed primers
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Primer

Primer Forward:TCCAGCAGTTTCATGAGATGC
1 Reverse:GAGGTCATTTCATAGCTGAGC

organism

Zebrafish
Arabidopsis thalina
Homo sapiens

Neurospora crassa

Blast results
chromosome: 13

chromosome: 1
Clock gene

No target templates
were found

Clock genes act as the premise of an intracellular timekeeping framework, present all through the body, which
produces around 24-hour rhythms in physiology and conduct. Records and protein results of these genes show

almost 24-hour motions in articulation [1].

TNF Gene

Two specific primers were designed for the organisms, except the fungi N. crassa no template was found, table 4.

In Zebrafish and Homo sapiens the NTF gene has been amplified, fig. (1;D), while in A. thalina the primer blast
amplifies the SABRE gene which is controlled the shape of the organ and normal expansion in the cell [16] any
mutation in this gene leads to abnormal growth and it inhibit promoting radial and random growth [17].

Table (4): TNF gene designed primers

Primer organism
Primer Forward: AAAGGAACACAGCAAGGAGAA Zebrafish
Reverse: AGTCGAATTTCTTGCCCTGA . . .
1 Arabidopsis thalina

None None

Forward: TATGGAGACAGATGTGGGGTG

Primer

2 Reverse: CTTAGCCCTGAGGTGTCTGG

Neurospora crass

Homo sapiens

Blast results
TNF

SABRE
None

TNF

Clock genes act as the premise of an intracellular timekeeping framework, present all through the body, which
produces around 24-hour rhythms in physiology and conduct. Records and protein results of these genes show

almost 24-hour motions in articulation [1].

1.0 % agarose

1.8 % agarose
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1.0 % agarose 1.0 % agarose

Figure (1); Agarose Gel Simulation of Human genes Primer design
A: TP53 gene B:WC1gene C:Clockgene D: TNF gene

4- CONCLUSION

Many organisms sharing several genes differ in names and similar in function, these organisms specially
those with whole genomic sequenced Zebrafish, Arabidopsis thalina, Neurospora crassa and Homo sapiens effort a
good tool for genetic studies in gene expression experiments to serve as a model for human being therapy.
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