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Bioinformatics analysis of main characteristics and epitopes of the gene
encoding malate dehydrogenase protein from Toxoplasma gondii
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ABSTRACT : The immunogenicity of the malate dehydrogenase protein extracted from Toxoplasma gondii (TgMDH) was
predicted and its structure and epitopes were characterized by bioinformatics approaches. The open reading {rame, physico-
chemical properties, solublity, signal peptide, cross membrane area, surface accessibility, flexibility, hydrophilicity, post-
translational modification site, secondary structure, and antigen epitope of TgMDH protein were analyzed and predicted by
bioinformatics online analysis programs which were provided by expert protein analysis system (ExPASy) including Prot-
Param, SOSUI, TMPRED, HNN, MotifScan, ORF finder, SignalP and Bcepred, combining with bioinformatics softwares
(Gene Runner and DNAMAN). The three dimensional structure of the protein was then processed by CPHmodels. Results in-
dicated that TgMDH protein was composed of 316 amino acids with listed characters: the molecular formula was C,,4s Hzy5, Ny,
O440 Sy » the molecular mass was 33 777. 5, the value of theoretical isoelectric point was 6. 01, the absorbance (Ay,) value was
0.364, and the half-life period was 30 h. There were nine zones with surface accessibility==1. 9, four zones with hydrophilicity
1.9, seven zones with flexibility~>2, fourteen post-translational modification sites and fourteen potential epitopes as soluble
protein expression. It’s suggested that TgMDH protein could be used as a candidate antigen for toxoplasmosis vaccination be-
cause of its soluble protein expression and immunogenic property.
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1.1 B R A TS TgMDH B K K& H 1Y GenBank %f
SR 510 AY650028 1 AAT67462,

1.2 483k FIJH NCBI | % ORF finder {4 3% 1%
TeMDH JE B 1 TP R B 3 4E . R ProtParam(http: //web.
expasy. org/protparam/) f& . Fi il T¢MDH & A 894> T it
it A AN S TR A B M R R AR M . & SignalP
T2 (http://www. cbs. dtu. dk/services/SignalP/) 73 # {5 5
ik, TMPRED % {4 Chttp://ch. embnet. org/cgi-bin/ TM-
PEED_form_ parser) Tl & [ Ay ¥ i X, SOSUIChttp://
bp. nuap. nagoya-u. ac. jp/sosui/) & JF# 23 #r TgMDH & [
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beepred) B J¥ 43 1 TgMDH & 171 (1% F 1 v KM 22 00 M 2R
(Hi) kP, MotifScan 2 /% (http://myhits. isb— sib. ch/cgi-
bin/motif scan) Wi il TgMDH % 14 #4915 J5 & 16 {7 .
HNN # #4 Chttp://npsa-pbil. ibep. fr/cgi-bin/ npsa-auto-
mat. pD 4+ #7 TgMDH # 4 (i 444544 . 383 DNAMAN 4%
P53 B Pt B2 467 . 1 45 & Gene Runner A3 #F T¢MDH &
W TER B 41 %17, % CPHmodels 72 )% Chttp://
www. cbs. dtu. dk/services/CPHmodels/) i il 7 H i = 4
23 [H 4548
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2.1 TgMDH B B b 2 HE F)FH NCBI | 1
ORF finder {45341, TgMDH J& P B I ik 15 352 42
951 bp BB HERIT I .

2.2 TgMDH #HE H ) F IR £ ProtParam
G381 TgMDH A g 5 35 1 R 316 /> S B R 41 1
TR AR 33 777. 5,4 F K Crigs Hoise Nupo

Ou10Se0 - S5 HL AN 6. 01, T 1 & L R 2 5k (Asp +
Glu) 3y 36 A Bl 2 EE R B8k (Arg + Lys)dty
34 A4, BT A I B B IE BT, 280 nm gb iy JEE
IRICERECH 12 295 Mol !« em 1,0, 1% M (1
g/ L) BRI BE (Asgo) SR 0. 3645 11 24 BIr A3 Y — it 5
FTIFI} . 280 nm Kb (% BE IR H O R ECH 11 920 Mol !
cem ', 0. 10 MR (1g/L) 9 WK B (Awo)
0.353, TEMiFLsh Y RIR 21 40 B 1R 41 3 3k A 2 5 1)
A 30 b, 7R BEREF R I 35 A TR A AR PN 6 3k 1 2 o
SRR T 20 h AN 10 h, WP HARTRETEECH
33. 21 AR T B AE 40, R WIZE B 16 Wb M AR
. R8T S B R 105, 44, FOF ¥ 3R K PE 48 B
0.289,

2.3 TgMDH & HBE S RAE B IX N Sig-
nalP 4.0 Server 73 #1 .78 TgMDH 3 [ 2 15 19 &
1R f7 76 15 % k. TMPRED 4> #7 45 % W /R,
TgMDH & A AN 75 15 R IX 25 4

2.4 TgMDH & [0 % R H SOSUI # % 43
M. TeMDH P F ¥ 8K MR ECh 0,218 671,
MR A

2.5 TgMDH & [ i 3 1 a] K Pk 32 30 P o
(B 7K K Beepred #2)% 53 #1, TgMDH & 11 B
HAANFEKRESEIS/>1.9 B9 IX (61 ~67 .85~
91.204~210 fi1 213~221 & IR .7 NS
AR =2 X (1~5,56~62,80~89,210~
219.244~251.288~294 1 296 ~302 i & K %), 9
ANREA XS HME =19 X (1~7.37~
43.59~67.82~91,108~114.149~160.,204~220,
244~255 F1 289~306 i 2 HR) .

2.6 TgMDH #1114 B 16 5 & i 67 s S 200 M 3 7
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~294 P EIERR) 4 A N-E B AL 5 (7~12.15
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B ¢ B IR AL A (2 ~4,150~152,158 ~ 160 #
304~306 f A ER) .
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son-WolD) $T Ji 48 %5 I TgMDH ¥ 78 i) 4t Jit tk
ey R NI iR A S DI LA A
TR B - R (Jameson-Wolf) F1 R 48 8, v T
H Bty 1 52 1 0 DX ) B A 8 R B BT R R A,
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Fig. 1 Analysis of the antigenic index of T¢MDH
®1 TgMDH S EBFFI 14 MEBERRRM
Tab.1 Fourteen potential epitopes of amino acid sequence of TgMDH
11952 C2R I DAY B TEHLEF 51 gl
Order Position of amino acids Potential sequence of antigen Score
1 267—280 KDMYVGVPCVIGAG 1. 237
2 250—261 RKRVLPCAAYLN 1. 200
3 16—159 ATLALLSAVKELGDVVMFDVVQDLPQGKCLDLYQLTPISGVDVR 1. 188
4 104—151 GEAIKQYCPNAFVICITNPLDVMVYILREKCGLPPHKVCGMAGVLDSA 1.173
5 189—198 VGGIPLPELV 1. 145
6 65—84 DYSVLKDADVIIVTAGVPRK 1. 131
7 221—229 EIVSLLKTG 1.127
8 301—313 SVESVKTLLAAAP 1.121
9 282—291 VEKIVELDLT 1.114
10 158 —174 SERLNVSVDDIHALVMG 1.110
11 231—246 AFFAPAAAGVLMAEAY 1.109
12 179—187 TMVPLPRFT 1.091
13 205—213 QQEVDDIVQ 1.077
14 91—96 DLLAIN 1. 069

2.9 TgMDH &) =42 M 45 FIJH CPH-
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JPA Lkt 8 1 A5 TgMDH 2 F A R #: o8
65. 520 M EE T, %2R B T AUfk 38 TR K% L FR
R A G B L R S R R I AU A B FE R RS
B P B kS 3GVH. AL LLIZ T 91 11 45 74
=R RIA S TgMDH (1 8 180 7, 325 # 7
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3 g

F B R B2 IR 255 A A5 B R AR
Y s B ih Ot — Sl e R T R AE R
FRgE

B 240 g A SR P o 1 5 A S A i R S
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B 2 TgMDH B = B &R
Fig.2 Model of steric structure of T¢gMDH
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R RAL B R H B S 5 3 — 22 B DNAMAN
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Ffi. fEMEAL b, R CPHmodels 7 % X R H
() = HE 25 R HEA TR, o] DL S 3R T R B bR &5 A 10
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()46 45 AR AN T R REAE D AR BB e R . i
P R AL 53 B AT A0 F e s Bk B 7T T 5 B 1R
B ORI PR 5T

A BT > A KW, TgMDH 2 [ i 316 4
FAHREFRAN 1 33 7775, % HL 5 6. 01,78
JA% R A% 3R 3K FR 58 MK s W b R e PR e L 3
GEETREE, ZEANATFEEEN . AR T3
fr&Efgifh. MRS TgMDH MAYFE L.
AT 3 aok 52 5 3 — 2 43 BT LU AR ) N R
TR 58 HAR BB AU A DG 52 B P AL S AR
.
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