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Bioinformatics analysis of the antigen FIS1 of Echinococcus granulosus

XIAO Jing"**,QU Chen',ZHAO Jia-qing"** (1. Basic Medical College of Ningzxia Medical University »Yin-
chuan s Ningxia 750004 ,China ;2. Science and technology research center of Ningxia Medical University Yinchuan ;3.

Ningxia Key Laboratory of Prevention and Control of Common Infectious Diseases; 4. Clinical College of Ningxia

Medical University)

Objective The antigenic epitopes of Fisl (Egfisl) protein of Echinococcus granulosus were analyzed by
bioinformatics method, which laid a theoretical foundation for the development of molecular peptide vaccines. Methods
The amino acid sequence of EgFisl protein was examined and downloaded from the NCBI database, the physicochemical
properties of the protein were predicted using EXpasy software, the signal peptide and transmembrane structural domains
of EgFisl protein were predicted using SignalP5. 0 and TMHMM sever 2. 0 software, the secondary and tertiary structures
of EgFisl protein were predicted using SOPMA and SWISS-MODLE, the T and B cell epitopes of EgFisl protein were
predicted using IEDB, ABCpred and SYFPEITHI databases. The T and B cell epitopes of EgFisl protein were predicted u-
sing IEDB, ABCpred and SYFPEITHI databases. Results E. granulosus EgFisl is a 157 amino acid protein with isoe-
lectric point of 5. 86 and molecular weight of 16. 93 ku. It does not contain signal peptide sequence,but has a transmem-
brane domain. Its secondary structure consists of a -helices (48.41%) ,extended strands (19.11%) .3 turns (7.01%) and
random coils (25.48%). The hydrophilic regions were mainly 12aa-24aa,42aa-52aa,64aa-69aa,81aa-90aa,97aa-105aa and
126aa-150aa. EgFisl contains three dominant B cell epitopes,seven T cell epitopes and two T, B combined epitopes.
Conclusion EgFisl protein contains four dominant B cell epitopes,seven T cell epitopes and two combined T and B
epitopes, which can be used as a target for immunotherapy and drug therapy.
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Fig. 1 The hydrophilicity and hydrophobicity map of EgFisl protein
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Fig. 2 Predictionresults of EgFisl secondary structure
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Fig.3 The three-level structure of EgFisl
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Table 1 Physicochemical properties of Eg Fisl

EgFis] 934k 1 5t

Physicochemical properties

BRUEAES

Predicted results

of Eg Fisl
MELLDLNEPVTCARVMWGDYCDVYFQ
KSREAYVAEGKAGFSNYDTQISYALDLL
KTKDENALMTAESLLKIADDAKKRECLF
sequence

LIALANTKMGAIECCDNLLAVNPQDHQS
SDLKAEIKRRRRPGTLGLGAVGLAVGGV
ALGLIGAAAAYGIQKGKGQ

Number of amino acids 157

Molecular weight 16932. 49
Theoretical pl 5.86
Formula Cri2 Hiz03 Npg5 0225 Sy
The estimated half-life 30h>20h>10h

The instability index 43.07
Aliphatic index 95,22

x2 MBBABERAAFT

Table 2 The sequence of dominant B cell epitopes

e AR 0 (1 AR 10 51
Order The position of amino acid The sequence of amino acid
1 12aa-21laa CARVMWGDYC
2 33aa-43aa VAEGKAGFSNY
3 7laa-76aa TADDAK
4 104aa-110aa NPQDHQS

5.2 T fmie & Az ey Fam

5.2.1 CD4 T HffgRA 1 SYFPEITHI 2% B
I HLA-DRBI % 0401 # Th 40 g &AL , 5 1 1 353 K
T 20 R AR B IEH 7 4. 49 J& 80aa-94aa, 40aa-
S4aa, 46aa-60aa, 79aa-93aa, 98aa-112aa, 128aa-142aa
I 137aa-151aa; Wil HLA-DRBI » 0701 fy % {7 &3t
B 11 %, 5 5 & 44aa-58aa, 40aa-54aa, 50aa-64aa,
83aa-97aa, l14aa-28aa, Slaa-65aa, 58aa-72aa, 5%aa-
63aa, 80aa-94aa. 8laa-95aa Ml 140aa-154aa, i 1

IEDB $ ¥ & Hii HLA-DRB1 » 0401 & Th 41 M1 %07
BRI 8 4, 4l )& 85aa-99aa, 86aa-100aa, 72aa-
86aa, 105aa-119aa, 87aa-10laa, 118aa-132aa, 104aa-
118aa Fl 106aa-120aa; il il HLA-DRBI * 0701 f5%
I 16 45,5 & 106aa-120aa, 68aa-82aa, 69aa-
83aa, 110aa-124aa, 108aa-122aa, 109aa-123aa, 93aa-
107aa, 102aa-116aa, 107aa-121aa, 92aa-106aa, 90aa-
104aa, 10laa-115aa, 9laa-105aa, 88aa-102aa, 89aa-
103aa Fll 33aa-47aa. &4 b3k P 404 FE 00900 25 S

EgFisl # HLA-DRBI1 * 0401 ft# CD4" T 4 ik &
85aa-94aa,98aa-100aa Ml 104aa-112aa; HLA-DRBI *
0701 i % CD4 ™ T 4 Jfl % i /& 40aa-47aa,88aa-97aa.
68aa-72aa Fll 80aa-83aa (F 3,3 4),

% 3 EgFisl B A HLA-DRBI * 0401 R $1 CD4™ T I = 4z
Table 3 HLA-DRB1 * 0401 restricted CD4 + T cell epitopes
of egfisl protein

F5 SRR WA AR Y T )

Order The position of amino acid The sequence of amino acid
1 85aa-94aa ALANTKMGAI
2 98aa-100aa DNL
3 104aa-112aa NPQDHQSSD

% 4 EgFisl 8 HLA-DRBI * 0701 BR#I1% CD, T T B & 4L
Table 4 HLA-DRB1 * 0701 restricted CD4+ T cell epitopes
of egfisl protein

75 AR WAL E BRI P 5
Order The position of amino acid The sequence of amino acid
1 40aa-47aa FSNYDTQI
2 88aa-97aa NTKMGAIECC
3 68aa-72aa LLKIA
4 80aa-83aa CLFL
5.2.2 CD8 T #iMukfi FIH 7L M SYF-

PEITHI il il EgFisl #& H 1) HLA-A0201 FR il 1

CD8" T 4 &AL (9aa) , i ik H PF 43 KT 23 B9 R AL
A5 6 4.5 9 T 132aa-141aa, 125aa-134aa, 61aa-

70aa,63aa-72aa,127aa-136aa fll 15aa-34aa(F 5),

£ 5 EgFisl B E HLA-A0201 FR &)1 CD8™ T B =
Table 5 HLA-A0201 restricted CD8 + T cell epitopes
of egfis 1 protein

P AR WAL E IR T 5
Order The position of amino acid The sequence of amino acid
1 132aa-141aa GLAVGGVALG
2 125aa-134aa TLGLGAVGLA
3 6laa-70aa ALMTAESLLK
4 63aa-72aa MTAESLLKIA
5 127aa-136aa GLGAVGLA
6 15aa-34aa VMWGDYCDVY
5.2.3 T.BECHAMERNA 454 LR T.B 4R A

F O, 4B As s T OB B & 4 il = S 3 2 4.1
T 104aa-110aa Fll 40aa-43aa PiAL(FE 6) .
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