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Bioinformatics analysis of the structure and antigenic epitopes of Toxoplasma gondii CDPKI1 protein
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Key Laboratory of Clinical Pathogenic Microorganisms; 3. Clinical Medical Research Center of Ningxia Medical
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Objective The protein structure and antigenic epitopes of Toxoplasma gondii Calcium-dependent protein
kinasesl (TgCDPK1) were analyzed to provide a reference for the development of a vaccine against toxoplasmosis.
Methods Searched the amino acid sequence of TgCDPKI1 protein in NCBI database and respectivelyused ProtParam,
ProtScale., MotifyScan, TMHMM 2. 0. SMART ., SOPMA., Phyre2, IEDB, PSORT, STRING. PREDICTED ANTIGENIC
PEPTIDES and SYFPEITHI online analysis website to predict the amino acid composition, physicochemical properties,
post-translational modification sites, structural domains, functional domains, secondary structure, tertiary structure,
interacting proteins,antigenic determinants,B-cell antigenic epitopes,and T-cell antigenic epitopes of TgCDPK1 protein.
Results The TgCDPK1 protein consists of 582 amino acids, with a molecular formula of C,gs Hy5r5 Nygs Oges Sos 5 a
molecular mass unit (Mr) of 65.421 42X 10°,a theoretical isoelectric point of 6. 04,an instability index of 36. 980,a lipid
solubility index of 79. 91, and a bulk average hydrophilicity of -0. 414. The protein exists 36 protein post-translational
modification sites; does not contain transmembrane structural domains, but contains four EF-hand calcium-binding
domains and one protein kinase structural domain. The protein secondary structure contains 52. 96% alpha-helices,
14.00% extended strands,7. 90% beta-turns,and 35. 05% irregular coilshas;it has a 60. 90% probability of localizing in
the cytoplasm. In addition,the protein has a total of 24 antigenic determinants,the average antigenic propensity index is
1. 0237. The antigenic epitopes of TgCDPK1 protein are widely distributed,containing 8 B-cell antigenic epitopes,14 CTL

cellular epitopes and 12 Th-cellular epitopes. Conclusion  The TgCDPKI1 protein contains a variety of antigenic

» WEFSTIEDN 7 5 [k [ A IX & S AT & TR0 H (No. 2023BEG02002) 57 B I A RF #3415 H (No. 2023AAC03576) ,
v MCERENIED B B %, F-mail : 2158152@163. com
Gl B A 1997 4, T RAR NI AR B 5 A, 5 0, 32 B 5 45088 R I PR B 0% . E-mail : 1573928868@qq. com



« 1010 -

T E R ORAE Y F L
Journal of Pathogen Biology

2024 4F 9 H 519 B3 9 #
Sep. 2024, Vol.19,No. 9

epitopes . which are highly immunogenic and can be used as a candidate protein for toxoplasmosis vaccine development.

[Keywords]) Toxoplasma gondii ;calcium dependent protein kinase 1;bioinformatics analysis;immunogenicity
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Fig. 1 Hydrophobicity score of TgCDPKI1 protein
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protein.

Fig.2 Prediction of TgCDPKI1 protein transmembrane domain
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Fig.3 Prediction of TgCDPKI1 protein functional domain
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Fig. 4 Prediction of secondary structure of TgCDPK1 protein
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Fig. 5 The hydrophilicity, flexibility , surface accessibility
andf-Turn prediction of TgCDPKI1 protein
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Fig. 6 Prediction of tertiary structure of T¢gCDPKI1 protein
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Fig.7 Prediction of TgCDPKI protein interaction proteins
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Table 2 Prediction of B cell antigen epitopes of TgCDPKI protein
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3 272-301 SPGLPVYLQKREIKSCVAFYVGMQRDACAL 30
4 427-437 TSQDETKELTA 11
5 444-454 KNGDGQLDRAE 11
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Table 3 Prediction of CTL cell antigen epitopes of TgCDPKI1 protein

JP 5 gl iR LA srE
Order Sequence Start position Score
1 SLLREVQLL 95 28
2 QISVDVPSL 390 25
3 SLDNAILNI 397 25
4 ALLYMGSKL 418 25
5 YILLSGESV 241 24
6 LIRKMLTYV 359 24
7 ELIEGYKEL 454 24
8 IIRQVLSGI 154 23
9 KMLTYVPSM 362 23
10 ATIFGVSDV 539 23
11 KITGQECAV 71 21
12 YLVGEVYTG 125 21
13 DLKPENLLL 174 21
14 STGVILYIL 235 21

% 4 TgCDPKI1 ZHHK Th 48 JE 3 G0 FLi
Table 4 Prediction of Th cell antigen epitopes of TgCDPKI1 protein

=2 gl PAR R DA IHE

Order Sequence Start position Score
1 YIEYSEFVTVAMDRK 496 28
2 ERAFRMFDSDNSGKI 519 28
3 FRMFDSDNSGKISST 522 28
4 EVDFDEFQQMLLKLC 566 28
5 KESLLREVQLLKQLD 93 26
6 VQLLKQLDHPNIMKL 100 26
7 ARIIRQVLSGITYMH 152 26
8 GVILYILLSGESVPR 237 26
9 ACALIYLGTQDARAG 298 26
10 RKMLTYVPSMRISAR 361 26
11 SVDVPSLDNAILNIR 392 26
12 LDAVDFDKNGYIEYS 4186 26
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Fig. 8 Prediction of TgCDPKI1 protein antigen determinant cluster
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