TOE AR E W F R E 202100 H18 B 10
« 1152 - Journal of Pathogen Biology Oct. 2023, Vol. 18.No. 10

DOT:10. 13350/5. cipb. 231008 - BE -

W 3t =5 T dOR IR A Tt % 1 3R 1 2 25 M A D BE Y
UG Bt

ER ST PEL S ST AN 12 8
CHr & & 2 e S filh = 7 B IR W) 54 R T RE BT 2 453000)

BH A5 B 5 1 B0 I 4347 W b 55 ) B 003 3% 161 2 11 2( Toxo plasma gondii rhoptry apical surface
protein 2, TgRASP2) i Z5 9 5 D168 , g Wb 5 T8 B9 BOR AL 25 9 805 DL SO 2w i o k R AL i ik 4ls . AiE
it ToxoDB ‘B M B 4% i . TgRASP2 B )Y 5 VA HE TR T 51 s B F % 8 A= W15 B = AE L M il 43 I 4 TgRASP2 #E47
AR EEAR A E B R /K B RR AL S L A L S DL PR SR R R R B AT O R Ay . &
B TgRASP2 HEUIEH 437 MEIEM, 20 T RN Corgs Husor Nugs O Sop » 28 T FUEE N 49. 682 13 ku, BG5S N
9.30, 2k W12 30 h; & FIANERE RECH 50. 96, IRIAPETE BN 74. 05, SO X KM R BN -0. 620, 8 T KM HE 15 1% 8
H A5 5 IRV HIAL 8 T8 A M 3, & 40 DBERR AL A 4 ZRE M P o SR AT 56 43 0 5 34. 1026 F1 19. 455, B
1 RN TGN S 23 90005 7. 55 % A0 38.90% . 28 SMART K3 43 #r . 1% & (A 5 M s & A 4 AR 2 X, TG ARk 25 1
B, mEEANBUEMEN 0.6651, L9 15 A BAMBTIERNA, 18 > CTL HUIERAL, 15 > ThhiJikf, it £
R E TgRASP2 8 FHA RKME, yalid e A . EEAFAEZ DB TEN BUT 450 s R AL, BA 0% 5 Al
N TR S 508 BUR s R ik i

W b 5 01 B 5 AR R T3 3 TG AR 25 2 A B A A T

[GEEETD] R382.5 CLTVIE A 1673-5234(2023)10-1152-06

[ Journal of Pathogen Biology. 2023 Oct;18(10):1152-1157. ]
Bioinformatics study of the structure and function of Toxoplasma gondii rhoptry apical surface protein 2
MA Hangbin,ZHANG Jing, WANG Jinghui, WANG Shuai, TIAN Xiaowei (1. Department of Pathogen-
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Objective In order to provide a theoretical basis for the pathogenicity and drug targets of Toxoplasma
gondii and for the research and development of a vaccine,bioinformatics methods were applied to predict and analyze the
structure and function of Toxoplasma gondii rhoptry apical surface protein 2 (TgRASP2). Methods thedata were col-
lected through the ToxoDB website to determine the nucleic acid sequence and amino acid sequence of TgRASP2;various
bioinformatics online sites were used to predict and analyze the basic physicochemical properties of the protein, hydrophi-
licity/hydrophobicity, phosphorylation sites,secondary structure, tertiary structure,as well as antigenic epitopes and anti-
genic indices of TgRASP2,etc. srespectively. Results The results show that TgRASP2 protein contains a total of 437
amino acids,the molecular formula of C, 45 Hj507 Ngss Ogyn Sos s the relative molecular mass of 49. 682 13 ku, the theoretical i-
soelectric point of 9. 30, the half-life of 30h.the instability coefficient of 50. 96, the lipid solubility index of 74. 05 and the
overall average hydrophilicity coefficient of -0. 620,a hydrophilic protein. The protein has no signal peptide cleavage site
and no transmembrane structural domain,and contains 40 phosphorylation sites(25 serine phosphorylation sites,10 threo-
nine phosphorylation sites, 5 tyrosine phosphorylation sites) ; the a-helix and extended strand account for 34, 10% and
19.45% of the secondary structure, while the B-turned and random coiled account for 7. 55% and 38. 90% the secondary
structure, respectively; After analysis on the SMART website, the structural domains of this protein contain four low-com-
plexity regions and non-specific structural domains. The protein has an antigenicity of 0. 6651 and contains 15 B-cell anti-
genic epitopes, 18 CTL cell antigenic epitopes and 15 Th cell antigenic epitopes.  Conclusion Bioinformatics predicts that
the TgRASP2 protein is hydrophilic and soluble. The presence of multiple potential B and T cell antigenic epitopes,im-
munogenicity and reactogenicity of this protein can be used as a candidate protein for toxoplasmosis vaccine.
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Fig. 1 Hydrophilia/hydrophobicity analysis of TgRASP2
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Fig. 2 Protein signal peptide analysis of TgRASP2
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Fig.3 Protein transmembrane domain analysis of TgRASP2
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Fig. 4 Protein phosphorylation analysis of TgRASP2
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Fig.5 Prediction of the secondary-structure of TgRASP2
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Fig. 6 Prediction of the protein structural domain of TgRASP2
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Fig.7 Prediction of protein tertiary structure of TgRASP2
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Table 2 Analysis results of B-cell epitopes of TgRASP2

A4 R R I o B

e AL 51 . . e
Order Epitopes sequence Alinll’l() ac}d. Score
starting position
1 CSLYMTIEAGRWSATS 78 0.92
2 YEFIEKLRAYRETCST 327 0.90
3 KRTWYNMKVENGKSQP 155 0. 89
4 YLGIHDHQKFNVLVEI 53 0. 88
5 PRKSGGKKSRRPSTSP 374 0. 87
6 KKRREDGEDSSGEKSP 359 0.87
7 PSQKGADGEEKKKKKK 345 0. 87
8 PDRWEWCYWESAAACK 255 0. 87
9 SSGEKSPRKSGGKKSR 368 0. 86
10 GGAAGMGAKAVGGACC 9 0. 83
11 AGRWSATSQVVKVKGQ 86 0.83
12 MISTQSSVVGDEEPQT 422 0.83
13 GKSQPRINLSLHKLDP 166 0. 83
14 VLVEIHELDRVPKSCS 64 0. 81
15 KMTAKERLTFFSQVLE 215 0. 80
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Table 3  Analysis results of the potential CTL epitopes restricted

by HLA-A* 02:01 of TgRASP2

Wi %@Tfﬂ?ﬁﬂ ﬁ%ﬂ&‘ﬁ_ﬂﬁﬁfﬁﬁ St
Order Epitopes Ar.nmo ac}q Score
sequence starting position
1 GLYEFIEKL 334 31
2 RLANLVLKV 145 30
3 VLEGPLERL 237 27
4 RINLSLHKL 180 26
5 HIMALVLRL 8 25
6 RLMVHIRQV 119 25
7 SLHKLDPGL 184 25
8 NVLVEIHEL 72 23
9 SATSQVVKV 99 23
10 RLHSPRAQV 407 23
11 VMISTQSSV 430 23
12 RLMGGAAGM 15 22
13 KLDPGLPTN 187 22
14 SIPFLAISL 287 22
15 CLGSLFFYL 55 21
16 HIRQVDNEV 123 21
17 KIFLFKKGL 132 21
18 GLPTNQSPL 191 21

% 4 TgRASP2 & H#) HLA-DRB1 ™ 0401 FR &I Th HLE R AL 47
Table 4 Analysis results of the potential Th cells epitopes restricted
by HLA-DRB1 ™ 0401 of TgRASP2

Wi 7 ?‘%ff‘if?ﬂ é‘?&%ﬁ&ﬂﬁﬁfﬁﬁ St
Order Epitopes AY.mHO ac'ld‘ Score
sequence starting position
1 DVFFRRVDRDRNLWS 318 28
2 LVEIHELDRVPKSCS 74 26
3 DQRVVVEERLMVHIR 111 26
4 ERLMVHIRQVDNEVK 118 26
5 MVHIRQVDNEVKIFL 121 26
6 FRRVDRDRNLWSDGL 321 26
7 RLDISTARRLHSPRA 399 26
8 SLFFYLGIHDHQKFN 58 22
9 LFFYLGIHDHQKFNV 59 22
10 AGRWSATSQVVKVKG 95 22
11 LTFFSQVLEGPLERL 231 22
12 RWEWCYWESAAACKE 266 22
13 DGLYEFIEKLRAYRE 333 22
14 LRAYRETCSTRVPSQ 342 22
15 QQMYEEVMISTQSSV 424 22
wo®
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