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Preliminary validation and bioinformatics analysis of protein Rad50 in Echinococcus granulosus
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Objective  The bioinformatics analysis was conducted on the cloned full-length sequence of the DNA
damagerepair protein Rad50 gene from Echinococcus granulosus. Methods PCR was used to clone the whole EgRad50
gene sequence. Subsequently,the amino acid sequence of EgRad50 was retrieved from the NCBI protein database. The
physicochemical properties of EgRad50 were predicted using ProtParam, ProtScale, SignalP5. 0, TMHMM, and
ProtComp9. 0. Additionally, phosphorylation sites were predicted by MotifScan and NetPhos3. 1,antigenic epitopes were
predicted using DNAStar and IEDB, and the domain was identified through the CDD database. The secondary structure
was predicted by SOPMA, while the tertiary structure was constructed using Swiss-Model and Verify3D. Multiple
sequence analysis was carried out with DNAMAN and VMD, and a phylogenetic tree was constructed using MEGA.

Results  The full-length 4 073 bp of EgRad50 gene was cloned and uploaded to NCBI database ( PP789594).
Bioinformatics analysis predicts that the EgRad50 protein exhibits hydrophilic properties, with a molecular weight of
156. 45 ku. It lacks a signal peptide cleavage site and transmembrane region,indicating its localization within the nucleus
and cytoplasm. The protein’s secondary structure is primarily composed of o-helices, accounting for approximately
77.41% of the structure. Furthermore,it comprises the ATPases associated characteristic domain, DNA double-strand

break repair ATP enzyme Rad50 domain, and ATP-binding cassette-Rad50 domain. Additionally, Multiple sequence
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alignment revealed that the homology of this protein with E. multilocularis was 92. 70% , with lower homology with

other species. The phylogenetic tree indicates that EgRad50 is closely related to Rad50 in mammals such as Homo sapiens

and mice.

Conclusion The EgRad50 gene was cloned and identified successfully. The results of bioinformatics analysis

and prediction show that EgRad50 protein is mainly involved in biological processes such as DNA repair, cellular

processes,and telomere maintenance. It is an important protein in the DNA damage repair pathway. This finding lays a

solid foundation for further investigations into the mechanisms of DNA damage repair in Echinococcus granulosus.

[Keywords]) Echinococcus granulosus ; DNA damage repair protein Rad50; bioinformatics analysis
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Fig. 1 PCR amplification result of EgRad50 gene
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Fig. 2 Hydrophilicity of proteins encoded by EgRad50 gene
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Fig. 3 Transmembrane structure and the signal peptides of EgRad50
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green vertical lines represent threonine phosphorylation sites; blue
vertical lines represent tyrosine phosphorylation sites.
Fig. 4 EgRad50 phosphorylationsite
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Fig.5 Conserved Domain of EgRad50
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Fig. 6 Secondary structure of EgRad50
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X EgRad50 9 22 M X, 3 1 nl K X Rt Ji 48 itk 47 7
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BURERAN A 37 5. 9 R H vaxijen v2. 0 WAl H bt i1
PEARE] 7 ST AL R IR 1,

& 1 EgRad50 B MR R4
Table 1 EgRad50 B cell epitopes

& gk
pag MR kB Ko
N Vi A Peotid Leneth
Start  End eptide engt
1 38 45 TGKTICTY 8

2 60 83  GELPPGSKTGASFIHDPKLAHSAE 24

NIHEVTKKLSNTDNMADADVET

3 3794l VRKYLEAALQR 33

4 940 946 TGKLEDL 7

5 959 997 TAENDKQRVTKEGSDKVAIASA 39
EWQEWRDRSRQVKEACD

6 1300 1306 TNLDREN 7

7 1356 1372 RNLEGLSEVQKVRMEDQ 17

7 : Karplus-Schulz % 7l EgRad50 AY 22 14 [X 5 Jameson-Wolf 8 %1
LW EgRad50 (4045 45 Emini 1% Bl EgRad50 (4 10 /] M X,
B 7 EgRad50 £ R MIEHMKREA RIES

Notes: Karplus-Schulz method is used to predict the flexible region
of EgRad50; The Jameson-Wolf method was used to predict the
antigenic index of EgRad50; The Emini method was used to predict the
surface probability plot of EgRad50.

Fig. 7 Analysis of flexible region,antigenic index and surface

probability plot of EgRad50
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033038. 2.NP_005723. 2) [ ML PEMK K R 92. 70% .
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/N RS LA ) b B AR DL PE S 29, 7890 ~ 58, 45 %6 ([&]
9.

&
* b

B

A EgRad50 Z“Z&5H B B HsRad50 =245 B o 12 e
CER A0 AN €0 BT & (3 () B f (5 £
Bl 8 EgRad50 = 2Rk 4 # ¥l
A Tertiary structure of EgRad50 B Tertiary structure of
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Fig. 8 Tertiary structure of EgRad50

B 9 EgRad50 ZEBHK & 5 5 Lk 3t
Fig. 9 Multiple sequence alignment of EgRad50 protein
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A e AR 2 D R O b R B AR T B KA 1 v
FpHT % MRN & A PR AE 24 5 5 A R P i %
OAEF L T Rad50 1E 9 MRN & 4 7K (1 ek 40 43 % T
HfE DNA #i i & EZ 0L H B4 & 2 E XY, Tsai
A0 o B PN K5 T EgRad50 B Y 5145
B H KX EgRad50 #EAT IR AWFSE.
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CDS30244.1
1AHBB7 14211
RTGB4224.1
KAAZB7 41271
GAASDA23 1
THD20542.1
KAAD197239.1

B 10 EgRad50 % % i L &
Fig. 10 Phylogenetic tree of EgRad50

EGR_07425

EGR_06086

T PPT S5 580 11, BEARSC R B Oy 54, U HAE X RECN

17, BRI R KN 0. 982, PPL HAEM 4 Py 3. 5e-13,
B 11 EgRad50 BEEE B ST

Notes: The number of PPl network nodes is 11, the number of
interaction relationships is 54, the expected interaction relations are 17,
the local clustering coefficient is 0. 982 ,and the PPI interaction network
Pvalue is 3. 5e-13.

Fig. 11  Protein-Protein Interaction Analysis of the EgRad50
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