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Bioinformatic analysis of EGR_09314 of Echinococcus granulosus

YIN Guang-qi' , DONG Dan', YU Xue-ting' , CHEN Xue-ling' , WU Xiang-wei’, WANG Xian' (1.
Department of Immunology .School of Medicine , Shihezi University ,Shihezi 832000, Xinjiang s China ;2. Department
of Hepatobiliary Surgery ,the First Affiliated Hospital ,School of Medicine ,Shihezi University) * ™

Objective  To bioinformatically analyze the the structure, function and biological characteristics of E.
granulosus EGR_09314 in order to lay the foundation for screening of molecular peptide vaccine against echinococcosis.
Methods The amino acid sequence EGR_ 09314 was downloaded from NCBI database. The physical and chemical
properties of protein were predicted by Prot-Param,its hydrophobicity was predicted by PotScale,its phosphorylation sites
were predicted by NetPhos 3.1 Server,its glycosylation sites were predicted by NetNGlyc,its palmitoylation modification
sites were predicted by GPS-SUMO 2. 0. Its secondary structure was predicted by SOPMA., its tertiary structure was
predicted by SWISS-MODEL,its subcellular localization was predicted by SignalP 4. 1Server, its transmembrane regions
were predicted by TMHMM,its domains were predicted by SMART. Its B-cell epitopes were predicted by ABCpred and
IEDB ., and its T-cell epitopes were predicted by SYFPEITHI and IEDB. Results EGR _ 09314 consists of 491
aminoacides,and it is a hydrophilic protein with a signal peptide and a transmembrane region. Itsmolecular formula is
Cous Hygos Nijg O755Sy5. It is located in cell membrane and extracellular. Its secondary structure consists of a-hellices
(35.03%) sextended strands(13. 85%) ,B-sheets(5. 3% ) sand random coils(45. 82%). There are 45 phosphorylation sites
and 3 glycosylation sites in the secondary structure of this protein. It was predicted that the proteinEGR_09314 had 8
dominant epitopes of B cells, 8 dominant epitopes of CTL cells and 8 Th cell epitopes.  Conclusion Bioinformatics
analysis showed that EGR_09314 protein has multiple B and T cell epitopes. It can provide a theoretical basis for gene
cloning, expression of the protein,diagnosis of E. granulosus infection or vaccine candidate antigen.
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Fig.3 Prediction of EGR_09314 protein transmembrane structure
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NetNGlyc 1.0: predicted N-glycosylation sites in Sequence
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Fig. 6  Analysis of phosphorylation sites of EGR_09314 protein
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% 1 EGR_09314 8 B M B RMA TN
Table 1 Prediction of dominant B cell epitope of EGR_09314 protein

EGR 09314 By HLA-HLA-DRB1 * 0401 #1 HLA-
DRBI1 * 0701 Bl Th A7, i BE P 5348 5 1) 41 i
i, 5% 3 WAL, 53 #H HLA-HLA-DRBI *
0401 BRIPE Th F A7 Bk 134-144,250-255 i & F
M s 532 4 BUAs 4, 15 843 HLA-DRB1 * 0701 B 1
M Th 778~ 327-333.267-281,286-299,99-112,
272-281.458-469 i & K% ,
% 2 EGR_09314 E E# HLA-A0201 FR %1 CD8™ T 4H A 3= 1

Table 2 HLA-A0201 restricted CD8" T cell epitopes
of EGR_09314 protein

o A {7 R AT SYFPEITHI 184y
Order The position The position SYFPEITHI score
of amino acids of amino acids (=23)

1 30-38 IMDGTLLEV 29

2 174-181 HLHWRLPKV 27

3 319-327 LMRKLVRSL 27

4 12-20 LLMLGSCPL 25

5 322-330 KLVRSLIVV 25

6 5-13 IVLVALALL 24

7 133-141 VLRSLPLAL 24

8 204-212 FLRFEHVEV 24

9 7-15 LVALALLML 23

10 13-21 LMLGSCPLI 23

11 295-303 GLVQVTFEI 23

12 451-459 AMLSCCHPV 23

e EILR b 7 51
Order  The position of amino acids The position of amino acids
1 39-43 PDQEE
2 51-56 PTPKIE
3 157-166 EPPPDRTDER
4 219-225 PSEEEGK
5 235-240 SLEQYN
6 269-274 PMERRR
7 357-367 RRTRRSLDTNS
8 437-443 RSQNYDR

% 3 EGR_09314 Z E# HLA-DRBI * 0401 R %14 CD4™ T
2 B 3 4L
Table 3 HLA-DRBI * 0401 restricted CD4 ™ T cell epitopes
of EGR_09314 protein

9 EGR_09314 ZHM CD8™ T AR (L

FIH] SYFPEITHI 754 43 Bt 8 1) 2 A3 500 1) A
I A MHC T 28 HLA-A0201 BRI (9aa) 40 i
BEPE T A0 CCTL) A7, 0 3 H T 4 (=23 1% A7
Jik, Bt 12 & HFES L 2, AT TEDB 18£8 5 3 1
W EGR_09314 ) HLA-A0201 K& il ¥ CTL &7, 7
W TE R E A F . 53R 2 B4, 145 B3
HLA-A0201 BRI CTL iy & h 30-38.174-181,
13-20,322-330,133-141,204-212,133-141,451-459 {3}
AR .
10 EGR_09314 EHH CD4" T AR R L

FIH] SYFPEITHI 7E 26 53 Hr 81 1) 2 407 Tl 1) Ag
SR AR MHC 1T 26 HLA-DRBI * 0401 Fl HLA-
DRB1 % 0701 BRE¥E (15a2) f B T 40 (Th) 4,
i 3t 0 4 =23 By R ALK, 43 A 16 S 13
P HI 0Lk 3.3 4. FIH 1IEDB 7E £k W 3 151

[ AW HALFF 5 SYFPEITHI 744>
Order The position The position SYFPEITH score
of amino acids of amino acids (=23)

1 90-104 EEEFERLIHIEKFKR 28

2 201-215 QSAFLRFEHVEVWEIL 28

3 241-255 NLTWMFERQPTKYTS 28

4 9-23 ALALLMLGSCPLIHA 26

5 18-32 CPLIHALFRQPAIMD 26

6 44-58 EERMWVDPTPKIEDN 26

7 60-74 GNDVDDVGTKRTLEE 26

8 96-110 LIHIEKFKRTLLQRL 26

9 134-148 LRSLPLALQGRLLNQ 26

10 317-331 MPLMRKLVRSLIVVC 26

11 327-341 LIVVCPDCSSHVDPV 26

12 344-358 NKGILEIHHRNIVRR 26

13 429-443 HSDLMHLYRSQNYDR 26

14 441-455 YDRLSEVQREAMLSC 26

15 456-460 CHPVKMASTSVLYVD 26

16 474-488 ELHMDTLHNIIVLEC 26

11 EGR_ 09314 tHE{ERAEHR

STRING £ £& 43 B 48wl 19 5 EGR _ 09314
(W6U417) A B AE H # # 11 A Fibulin-2, W6UI50,
W6UPMY (Protein kinase C), W6UDN2 (TKL Ser/
Thr protein ), W6UEGS8, W6USA6, W6UDUI,
W6TYX3 Fl WeUGGS(E 10)
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% 4 EGR_09314 5/ HLA-DRBI » 0701 FR %1% CD4™ T
4 B 3= L
Table 4 HLA-DRBI * 0701 restricted CD4 ¥ T cell epitopes
of EGR_09314 protein

o R AL R AT SYFPEITHI 1§ 4%
Order The position The position SYFPEITH score
of amino acids of amino acids (=23)

1 456-470 CHPVKMASTSVLYVD 30

2 99-113 IEKFKRTLLQRLHLT 26

3 9-23 ALALLMLGSCPLIHA 24

4 44-58 EERMWVDPTPKIEDN 24

5 212-226 VWEIFMTPSEEEGKM 24

6 267-281 GSPMERRRTGSIRIR 24

7 269-283 PMERRRTGSIRIRPG 24

8 286-300 AETFVPSCPGLVQVT 24

9 298-312 QVTFEISGSFAQWMS 24

10 327-341 LIVVCPDCSSHVDPV 24

11 360-374 RRSLDTNSSQHVPIG 24

12 421-435 ADGIQKTPHSDLMHL 24

13 458-472 PVKMASTSVLYVDPD 24

Fibulin-2

W6UI50

W6UGGS

W6EUPM9

—
A\
== /g,\\‘l U6J044

10 EGR_09314 EEWMHEEERAZEB MM
Fig. 10 Interactive proteins of EGR_09314 protein

Wi

EGR-09314 5 K g % 19 90 ] 2 BA B (INHBA)
J& Ak A K PR R DL B R AL R R
— LRV JR BRI R RS 3 A AR —Fh 2 T fig
AR AT L SR R A I TE X S 5 2R AEY)
0 FE . INHBA W #0E TGF- {55 38 #E {2 ik
FER & RS B AF AR R R R A A S
Kupffer 4 fifl 2215 5 5 /K 7 (4 7088 8 58 B F-o T 4L
Az KRB AT 51 JHE A0k 40 B 35 1L, 5 B £F 4k 1L
kAN BRI 2 A INHBA EH S £k 5 %
FhRARE AN B A R R LR AR R
e 2 R VAR 5 L (ELAE 20 7 TR R 9 JR g e A 4 o R
ToriE R

PEREE A Y15 B R = BRI & J , BHF A B2 AR
T g J A B AR G 2R 1 R AT A3 BT L AL SRR L B ke B
22 1) S [N T B R G B R F Tl N AN & B R
YA 22 0 18 FH AT U2 T 2 95 9 S i A ) A R
TR, [ B AT 4 R AR RCR L 4 R T B R A 1Y
IR B] o 20 L R R i K HG AR itk 23 W ¥ (E/S) 51 % Thl/
Th2 AH 5 200 i 8 - G 28 2K A - 06 ik i 3 19 S 2 Bk DA
FIF sk b 1Y A K AE IR L TGF-B/Smad 15 53 #
e I % HE S A YL TR B AR WA B T k]
W25 43 A 00 DA 4% B 43 19 465 A8 0 AR ) 2 T RE L O
PUEFRAL BN I RIATT 5 B I6 B2 A0 S

R 20t BEIR AL B LR 1z R AL RUIR A A —
ROV 2R W i AR 5 A E AR R A P T M s
REN L AR SR T AR WA B A T R ) B s (4
BEBER 2% 4O INHBA #E 17 43 87 B0 L 45 5 878 EGR_
09314 FEH A 45 D BERR AL A3 DB R AL .6
KRR e A 07 A5, 3 8 43 - 1Y) ol TR b OB R Ab 5%
A6 i 7 =2 T il B R DG B PR ) 2 Sk LRI 0 R I 1Y T A
A B,

22 R T AR S — oy B i L R Ak e A L
AR Fig BE AR BE AL 35 DR 2 R s I 1 Bt D A
B ] 2 1A E T AT 8 95 T EL AR v R v R e S
ST R 5E5E 5 DNAStar 2880 Wil EGR_09314
EASHE B AP E LA 8 A, 4L T 39-43,
51--56,157-166, 219-225, 235-240, 269-274 , 357-367 .
437-443 f & H R . SYFPEITHI X IEDB 7& £ /3 #r
B L EGR-09314 #5111 Th LA RALAH 8
A, Horf ,HLA-HLA-DRB1 % 0401 BRI Th #4 4
24, or BIAE T 134-144 . 250-255 i 44 R . HLA-
DRB1 % 0701 BR il £ Th KA A 6 4>, 40 BIAL T 327-
333.267-281,286-299,99-112,272-281,458-469 {3 4,
B, W EA 1A T.B 4B a AL, A T4 269-
274N E R, mEAA - NEEX, HAF5 K.,
304 & B S ek A Ao 1 i O N = e 2 o
o BELTE TG R 0] 45 ittt CTE R U 45 iffy o5 45. 8206) , 3R W
HAR G SHuRin A 3O ek 85 2% 1 ik kA
& X, STRING %t 4 FE 4 #F % /% EgINHp
(W6U417) % 11 5 Fibulin-2, W6UI50, W6UPMY
( Protein kinase C)., W6UDN2 ( TKL Ser/Thr
protein) , W6UEG8, W6USA6, W6UDU1, W6TYX3
M W6UGGS A AHEAEN . 4725 EGR_09314 & H Al fig
U5 A BRI B AR Y 32 AR S B W O TS 2 E R/ O A
B2 ¥ i (TKL Ser/Thr protein) i1, 9% J5 #8 55 31 16 1k
TR Smad 8 H 7 500 B, 78 4 R BN 1Y 41 4
b2 v 45 B Y L I KK R M AZ AR
Tia] 245 49 S A 1 700 FT B A ol 8 BRTR T A0 U 2 4 Ak 4
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