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Design and construction of an epitope vaccine of Toxoplasma gondii immune mapped protein 1
(TgIMP1)
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Objective Design an epitope vaccine based on Toxoplasma gondii immune mapped protein 1 (TgIMP1)
and verified the prediction vaccine using the homologous protein structure.  Methods B cell epitopes of TgIMP1 protein
were predicted by IEDB and ABCpred software, respectively; T cell epitopes of TgIMP1 protein were predicted by SYF-
PEITHI and IEDB, respectively. T-B combined epitopes were screened by DNA MAN comparison. The properties of pre-
dicted epitopes were verified in P{IMP2 homologous structure. Based on the results,the TgIMP1 dominant epitope boxes
were designed and constructed. Results Four dominant B cell epitopes (B1-B4) and two dominant T cell epitopes (T1-
T2) of TgIMP1 were successfully predicted by computer virtual design method. All of the predicted dominant epitopes
were located on the outside of the PfIMP2 structure,in the random curl zone and with polar surfaces,indicating that they
were appropriate as candidates for constructing epitope vaccine. Conclusion Based on the above virtual design results,
three TgIMP1 dominant epitope boxes were constructed,laying a foundation for the subsequent development of multiva-
lent epitope vaccines.
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Table 1 Position of the predicted T cell epitope of TgIMP1 protein

»‘I'" 3
By ik U 26 R AR D
Prediction . .. . .
Prediction results (the position of amino acid)
methods

29-35,47-52, 80-89, 98-105, 112-124, 126-136, 151~
EINEE e 161,177-187, 193-199, 212-224, 258-268, 287-325,
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Fig.1 The predicted T cell epitopes analyzed by IEDB
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Table 2 Prediction results of TgIMP1(176-360) B lymphocyte
epitopes using ABCpred
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Fig.2 The Predicted B lymphocyte conformation epitopes
of PfIMP2 protein
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Table 3 The predicted T cell epitopes by SYFPEITHI
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No Initial position Sequence of amino acid Score
1 213 VLLSFVPAL 30
2 178 SAYGYLLFL 25
3 185 FLPDKGGSL 25
4 298 LVGNKVASL 25
5 321 AVVPADKNK 26
6 306 LPRGHPVDL 26
7 304 ASLPRGHPV 30
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Table 4 The predicted MHC-II T cell epitopes of TgIMP1 by IEDB
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No  Initial position Sequence of amino acid Ending position Score
1 255 KEIEALTGAPAAVTR 269 0. 47
2 288 QVFISLLHVGLVGNK 302 0.67
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263 ATVLKAANEYEAKVTV 0.90
275 KVTVREWTEEMPPQVF 0. 87
239 LLTDIEAKWSVWKVNE 0.85
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223 KNVPRMKYEKKGGKTE 0. 81
346 AVAAGGADQRFAPRGI 0. 80
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Table 5 The dominant B cell antigenic determinants of TgIMP1

5 LA L BRI 5 AT
No Initial position Sequence of amino acid Ending position
Bl 219 PALHKNVPR 227
B2 277 TVREWTEEMPPQV 289
B3 331 FKDGFNLSE 339
B4 354 QRFAPRG 360
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Table 6 The dominant T cell antigenic determinants of TgIMP1

Fs IR L HHER T 51 LR
No Initial position Sequence of amino acid Ending position
T1 186 LPDKGGS 192
T2 304 ASLPRGHPVDL 314
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Fig.3 Identification results of the dominant T-B cell epitopes
of TgIMP1 in the homologous structure PfIMP2 and their
corresponding surface potentials (A. B. from left to right are the

cartoon structure diagram, the surface structure diagram and
the surface potential diagram respectively)
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Fig. 4 Schematic diagram of TgIMP1's three dominant epitope boxes
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