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Abstract Progressin the field of Bioinformatics has been facilitated to understand the global network of genes and their protein
products. In present study, comparative anaysis of Cellular tumor antigen p53 proteins of nine fishes were carried out using
Bioinformatics tools. Cellular tumor antigen p53 acts as a tumor-suppressor and having role in apoptosis, genomic stability. The
results of this study indicate that, most of physico-chemical properties were almost same in Q92143 (Xiphophorus maculates) and
057538 (Xiphophorus helleri). In order to understand global network of Cellular tumor antigen p53, we have used STRING 9.1 tool
and speculated that this protein interacting with several other protein but functiond node -CHEK1, BCL2, MDM4 were common in
Danio rerio, Oryzias latipes, Tetraodon miurus with high confidence score. The strong association interaction has seen between
mdm2 and p53 with a good high score in Danio rerio. We also studied the molecular docking between Cellular tumor antigen p53 and
Mdm?2 of Zebrafish. Also, we have investigated conserved region present in al nine different protein sequences which specifies, that
region maintained by evolution despite speciation. The present study will further support to understand the roles and associated
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proteinsin various cellular pathways in fish. Thiswork is aso useful for the study of structurd and functional anaysis of p53 protein.

Keywords Cellular tumor antigen p53; Sequence analysis; Protein interaction network; Conserved region; Bioinformatics;

Physico-chemical properties; Mdm2
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Table 1 List of Celluler mmor antigen p33
5 No. Acocession no. Nzme of protein Organism
1. P70734 Cellul zr tumor antigen p33 Danio rerio
2 (02143 Cellul zr tumor antigen p33 Xiphophorus maculatus
3. 037338 Cellul zr tumor antigen p33 Xiphophorus helleri
4 PTO820 Cellul ar tumor antigen p33 Oryziaz lafipes
5. 003370 Cellul zr tumor antigen p33 Tetalurus punciais
6. P25033 Cellular tumor antigen p33 Oncoriynchus nyRiss
1. D12946 Cellular tumor antigen p33 Platichifys flesus
5. QoWaTo Cellul zr tumor antigen p33 Tefrapdon murus
Q. QOW678 Cellul ar tumor antigen p33 Barbus barbus
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Table 2 Physico-chemical properties of protein sequences

Accession Molecular Theoretical Total Total Extinction Instability Aliphatic
5. No. Length GRAVY
no. weight pl mumber number coefficients index: index
1. P79734 373 418991 637 54 52 30410 60.61 63.75 -0.785
2. Q92143 342 379577 6.06 48 44 27305 50.64 67.84 -0.682
3. 057338 342 379477 6.06 48 44 27305 50.08 67.84 -0.679
4. P79820 332 397528 624 51 48 20255 5798 66.36 -0.761
5. 093379 376 419892 648 54 52 26525 65.53 63.96 -0.809
6. P25035 396  43966.1 696 51 51 26525 61.75 73.33 -0.347
7. 012946 366  40619.0 6.73 50 49 16305 56.32 70.03 -0.607
8. QIW679 367  41266.6 7.60 49 50 24910 51.65 65.91 -0.734
Q. QOWeaTE 369 412335 T.04 52 52 26400 54.36 67.59 -0.711
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Figure 1 The snapsort of MSA result. Here "*" indicates identical in all sequences in the alignment;

indicates conserved substitutions; "." indicates semi — conserved. Red color indicates the motif; dark grey color
indicates the similarity; light blue color indicates metal binding; purple color indicates mutagenesis. Selectad
conserved region 1s highlighted by vellow box
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Figure 2 Phylogenetic tree show the Evolutionary
relationships of retrieved protein sequences by cladogram
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Figure 3 Protein interaction network. @) Evidence view of p53 protein network showing functiona association with 10 proteins
(Zebra fish). Here, a node represents proteins;, an edge represents the predicted functiona associations. Different line colors
represent the types of evidence for the association. Red line indicates the presence of fusion evidence; yellow line text miming
evidence; Light blue line indicates database evidence; Black line indicates the co-expression evidence. b.) Confidence view of p53
network (Zebra fish). In this fig stronger associations are represented by thicker lines. ¢.) Evidence view of p53 protein network
showing functiona association with 10 proteins (Oryzias latipes) d.) Confidence view of p53 network (Teraodanmiurus)
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=4 p3ESE SR T S AR EH
Table 4 Interaction of p33 (zebra fish) with functional nodes

SI.No. Functional node Actions view Score Types of evidence for the
1. Cdkm1a (Nowvel Binding, activation, 0.997 Experiments, databases, text
2. Mdm?2 (E3 Binding, activation, post 0.994 Coexpression,

3. Atm (Ataxia Binding, catalysis, post 0.993 Experiments, databases, text
4. Chelz 1{checkpoint Binding, post translation 0991 Experiments, databases, text
. bel2 (Bel2) Binding, reaction (.088 Experiments, databases, text
6. Mdm4 (Protein Mdm4)  Binding, activation 0.987 Experiments, databases, text
1 Wu:faloel2 Binding, post translation 09835 Experiments, databases, text
3. Chek?2 (CHE?2 Binding, post translation 0.983 Experiments, databases, text
Q. LOCT92573 (ring finger Binding 0.980 Experiments, databases, text
10.  Ep300a (P300-A Binding, post translation 0.980 Experiments, databases, text

3 5 p3(FHH SR TR MTHEEA

Table 5 Interaction of p33 (Oryzias latipes) with functional nodes

SI.No. Functional node Actions view Score Types of evidence for the
1 MDM?2? (Mdm?2 p33 binding Activation binding, 0.991 Coexpression,
2 ATM (ataxia telangiectasia mutated)  Binding, catalysis, 0.982 Experiments, databases, text

3 CHEK!1 ({CHKI1 checkpoint homolog)
4. MDM4 (Mdm4 p33 binding protein

5. BCL2 (B-cell

6. CHEEK? ({CHE? checkpoint homolog)

1 RCHY1 (ring finger and CHY zinc

3. PREDC (protein kinase,

Q. BRCAI (breast cancer 1, early onset)

10. ENSORLGODO000011013

binding, translation 0.974 Experiments, databases, text

Activation, binding 0.974 Experiments, databases, text

Binding, reaction, Experiments, databases, text

Activation, 0968 Experiments, databases, text
Binding, expression 0.966 Experiments, databases, text
Binding, 0961 Experiments, databases, text
binding 0.959 Experiments, databases, text

Activation, binding, 0.954 Experiments, databases, text
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Table & Interaction of p33 (Teracdan miurus) with functional nodes

SL.MNo. Functional node Actions view Score Types of evidence for the
1. ENSTNIGOO000019378 (Mdm?2 Activation, binding, 0986 Coexpression,
2. CDENI1A (cyclin-dependent Activation, binding, 0983 Experiments, databases, text
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4. ENSTNIGOO000003530 (ataxia binding, catalysis, 0980 Experiments, databases, text
. CHEK]1 (CHK1 checkpoint Binding, translation 0.976 Experiments, databases, text
6. MDM4 (Mdm4 p33 binding Binding 0.975 Experiments, databases, text
IB BCL2 (B-cell CLL/lymphoma 2} Binding, reaction, 0.971 Experiments, databases, text
3. ENSTNIGOO00000333 3 (ataxia Binding, reaction, 0967 Experiments, databases, text
o RCHY1 (ring finger and CHY Binding, expression 0.964 Experiments, databases, text
10. PREDC (protein kinase, Binding, translation 0963 Experiments, databases, text
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