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Cloning of P30 gene from Toxoplasma gondii and analyzing of encoded protein structure and antigen
epitope from bioinformatics

ZHANG Xiao-lei, ZHAO Li-na, GUO Tan-da, JIA Yong-qi, XUE Meng, HAN Xin-nian, LIU Zhe,
ZHANG Jin-shun (College Lab Medicine s Hebei North University » Zhangjiakou 075000, China) ***

Objective  Cloning the Toxoplasma gondii P30 gene and analyzing the structure and epitope of
Toxoplasma gondii P30 gene encoding protein from the perspective of bioinformatics,to predict the immunogenicity of
the protein.  Methods Total RNA was extracted from tachyzoites of RH strain of Toxoplasma gondii,primers were
designed according to the open reading frame of the P30 gene (Accession No. X14080. 1), RT-PCR amplification, the
amplified product of RT-PCR was digested with double restriction enzyme Nhel and Afl [l ,and ligated into the eukaryotic
expression vector PVAXI. The recombinant plasmid was transferred into E. coli XL-Blue, the positive clones was selected
through the colony-PCR and confirmed by the double restriction enzyme digestion and sequencing. Using the online
biological software as Protparam, Protscal, SOSU, SWISS-MODEL, SOPMA, Becepred and TMHMM, the physical and
chemical properties (including molecular weight, isoelectric point, stability index, amino acid composition, extinction
coefficient, etc. ), hydrophilicity, hydrophobicity, secondary structure, surface accessibility, flexibility, cell location,
transmembrane domain, signal peptide, post-translational modification sites, structural domain, functional domain,
Epitopes (B cell epitopes,T cell epitopes) and tertiary structure of the P30 protein were analyzed. Results The RT-
PCR products of P30 were 789 bp consistent with expected size,by agarose gel electrophoresis,the colony PCR products
appear at the place of 789 bp in line with the expected size, the positive PVAXI-P30 recombinant plasmid were double
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digested to obtain two bands with sizes of 789 bp and 3 000 bp.which were equal to the target gene and vector fragment,
sequencing results showed that obtained P30 was 789 bp,compared with the existing sequence of Toxoplasma gondii P30
gene on GenBank, sequence consistency of 100%. P30 protein had 336 amino acids, the molecular formula was
Ciso5 Houso Nugo Q477 Sy, s the molecular mass was 34. 83 X 10%, the theoretical isoelectric point (8. 34), the instability index
(36.70) ,the fat solubility index (80. 15), the extinction coefficient (20970) . A, (0. 602) . the P30 protein hydrophilic
amino acids were distributed in the entire chain and were amphiphilic, the average hydrophobicity coefficient of the P30
protein was 0. 129, among the 336 amino acids of the P30 protein, a-helix (Hh) accounts for 22. 32%, B-sheet (Ee)
accounts for 26.49% ,B-turn (Tt) accounts for 8. 04% ,and random coils (Cc) accounts for 43. 15% ,the surface area of =
1.9 parameter score were eleven, the regions with flexibility parameter score == 2. 0 were six, the regions with
hydrophilicity parameter score=1. 9 were six,post-translational modification sites were six,conserved domain class were
five, potential B cell epitopes were thirteen, potential restricted CTL cell epitopes were eight, potential helper T cell
epitopes were thirteen,the P30 protein had the transmembrane region and the signal peptide sequencethe,and was most
likely a soluble protein expressed in the mitochondria of eukaryotic cells. Conclusion The protein encoded by the P30

gene of Toxoplasma gondii is a soluble protein expressed and has immunogenicity, which lays the foundation for

subsequent research on the P30 protein.
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Fig. 4 Hydrophilic and hydrophobic profile of the protein

of P30(The arrow indicates the region where the strong
hydrophilic amino acid is located)

5.4 P30 &G eyBEBHAM £ Expasy 1Y Coils 43
Br» R BAVE 2 57 9 70 Aii P30 8 H B B4 i 85 5 i i )
PER/INCEL 5) o B 3 BT 2 R R AL R R
Coils 77 7E F i 7] PEFR 2.

5 P30 ZBH Coils Tl 45 1
Fig.5 Prediction of the coils for P30

5.5 PI0FEawmie s mmmm 4 TargetP 1.1
Server - prediction results T P30 75 40 il N B9 & 7
Il 1B Ry 0, P30 7 2 ki A4 1% AT BE M Ry 0. 819, 43 Wb
AT REME 0. 145, DU A TR X A7 76 19 W] BE 1 A
0.054 . [Nt P30 f5e ] A 5E o HAX A L RLA

5.6 P30 ZABBRXAMZSKFN TMHMM 4#Hr
ZER IR P30 K A AP IR (B 6) . HAFAE (R
JIRF B . el o £ BT Y 2 RE TR AL L G\l Dy i X
SR AEAE /Y T BB

TMHMM posterior probabilities for WEBSEQUENCE

0.8

0.6

probability

0.4

0.2

0 o

50 100 150 200 250 300
transmembrane inside outside

6 P30 F [ MR X i E

Fig. 6 Prediction of the transmembrane domains in P30 protein
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Table 1 B cell epitopes of amino acid sequence of P30

Wi ’JEL %%’?{EE HES ?'JE’E"‘J Bk ?IH MaHe @i’%{ﬁ 751
The position The potential B epitopes

order of amino acids Sequences of antigens
1 47-53 MASDPPLV
2 59-66 TCPDKKST
3 85-112 TALTEPPTLAYSPNRQICPAGTTSSCTS
4 122-137 PEAEDSWWTGDSASLD
5 163-168 KGDDAQ
6 192-200 YGADSTL
7 202-210 KLSAEGPTT
8 218-231 DGVKVPQDNN
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