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Bioinformatics analysis of Echinococcus granulosus Actin-binding LIM protein 1
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Objective  The bioinformatics prediction of actin-binding LIM protein 1 (AbLIM1) of Echinococcus
granulosus was carried out to accumulate research data for the diagnosis and treatment of hydatidosis. ~ Methods The
amino acid sequence of EgAbLIMI1 was obtained from the NCBI database; the physicochemical properties,secondary and
tertiary structures of the protein were analyzed using online software,and its subcellular localization, protein structure,and
antigenic epitopes were predicted; the related genes encoding the EgAbLIM1 were predicted using the GEPIA2. 0
database, GO function and KEGG pathway enrichment analysis were performed using DAVID database and R language.
Results EgAbLIMI1 is composed of 753 amino acids with a theoretical isoelectric point of 9. 51;in the secondary structure
of EgAbLIM1, a-helix for 22. 05% . extended chain accounts for 12. 62%, B-turns for 5. 44% and random coils for
59.89%. There are 6 dominant B-cell epitope peptides, and the dominant HLA-DRBI * 0401 restricted Th epitope
positions are amino acids 572-584; the dominant HLA-DRB1 * 0701 restricted Th epitope positions are amino acids 247-
261 and 504-511. The most relevant functions of molecular biology are cadherin binding,cadherin binding involved in cell-
cell adhesion, cell-cell adhesion mediator activity,etc.  Conclusion Bioinformatics methods predicted that Echinococcus
granulosus AbLLIM1 contained multiple epitopes and enriched analysis of its associated genes,which provided a theoretical
basis for the diagnosis of echinococcosis and the screening of targets for drug treatment.

GG Y Echinococcus granulosus sactin-binding LIM protein 1;bioinformatics analysis;epitope

* 5% H AR BHE 3 4 T H (No. 81860366,32060805) 5 5 & 5 U MF & 114 591 H (No. 2021BEG03088) 5 7 5 H /A B2 3% £ Wi H
(No. 2022AAC03703).,

*x KA E-mail: zmxnxmu@126. com
=D D BRI AT(1992-) 55 T B Y e N A BF S A A B B U A R R R O R R e B e O
E-mail: 2412606797 @qq. com



« 298 -

T E R ORAE Y F L
Journal of Pathogen Biology

2023 4F 3 H 4 18 &% 3 #i
Mar. 2023, Vol. 18,No. 3

AL SRR W s e — o f ™ E R N B AR A A R
I NI 2 55 v ) 1 0 iR B R 5] & e, 4l it
AP AR A A A LU AR R SR — R YA
X B R UTE R . BRI A RO
Wiz oy . B — BB 2, 4R IT SR A
FRUS D LEh & 454 LIM1(ADLIML) J2& —Fl 41 i &
WA E AL A BN, S 5400 W3 & 40 i o 42
YIRS T AR A K s B R 2L {22 EgADLIMI
E AL ER 2% R e b 1 RIS AED L RS
AR A W A5 B 2% B 5 35 6 40 R Bk 4k L A
EgAbLIMI #4753 41 LU S 43, 395 19 12 B id 7 A R
F 5T AL BRI A 4

MBERE

1 SEBRFFIFKRE

i i NCBI Chttps://www. ncbi. nlm. nih. gov/)
B PEAG 2R IF T SRANRL B BR 2% U ADLIMI 19 2 5 12
5 (KAH9282910. 1),
2 EgAbLIM1 % B R I2 K 1% R A9 F i

FAHHE B 4 81 & 4 EXpasy B Protparam
(http://web. expasy. org/protparam ) 1. H i
EgAbLIML i34k M ot , A0 436 20 L 12 20 il . 45 H o L
W ORERE BB . R ORRRUE R BN R A TR
W EEE . KT 40 oRnixE a4 e, i
ProtScale(http://web. expasy. org/protscale) 43 #7 &
F S A9 B K 1 O 2R A7 960 L IE A 2R 1% R H B A Bk
P U R R 2 B A SRR E
3 EgAbLIM1 KEBF M E R4S Hh

fff I NCBI % s & F 19 BLAST 5 ik X
EgAbLIMI 192 2 02 5 51 #EAT [ IR HE X
4 EgAbLIM1 SR EREEX K F

FIFH SignallP-5. 0 Chttps://services. healthtech.
dtu. dk/service. php? SignalP-5. 0) TE £& £ 4% £ i iy
B A BTG S IR, 5 B A A W) (Eukarya) , it =X
WK KL, #H TMHMM-2. 0Chttps:// services.
healthtech. dtu. dk/service. php? TMHMM-2. 0) 4§
B TR FOUI 2 5 X
5 EgAbLIM1 & 8 iKY L 28 B 7E i

ffi il Cell-PLoc 2. 0 Chttp://www. csbio. sjtu.
edu. cn/bioinf/Cell-PLoc-2/) 7E £k £ 415 72 1 I A [|] A=
Py 1 v B 5T AR M A6 18R A BTEE £ Euk-mPLoc
2.0 T A% A0 L W41 ML 2 7 .l WoLF PSORT
Chttps://wolfpsort. hge. jp/) BHE AT AL,
6 EgAbLIM1 EHREHHN

il SMART Chttp://smart. embl. de/) TE £k %X
8 e o3 A B 1 BT A A e, Dy 1 G S 0 Y T RE

{#i F| PrositeChttps://prosite. expasy. org/) S g FE ot
73 3E 4> #7. Bl PRABI 34 % 1 19 SOPMA
(https://npsa-prabi. ibep. fr/cgi-bin/ npsa_automat,
pD AT F BT — R A wi . A SWISS-MODEL
(https://swissmodel. expasy. org/interactive) 1E £& il
) P s XoF R 1 B ) — A R AT S
7 EgAbLIMI1 & 8 R J& & AL F il

{fi J| ABCPred %48 /i Al TEDB %5 48 4 190 1% 4R
A3 B 4 A 2 07, 15 19 {5 =>0. 85, WUl 1Y B 44
¥ 20 AN A A0 3 5 I %) 3 U A 28 T £ R A5 1) A BSGEEAT
HEFF . 8 TEDB #048 FE Fl SYFPEIT HI 848 P 3
EEMLH T A,
8 MEEAEENFER GO 1 KEGC EE ST

ffi A GEPIA2. 0 %4l J& (http://gepia. cancer-
pku. en/index. html) # il 45 7% EgAbLIM1 & A 9 44
ORHE A, 3 HRUAH O PR B i 9 ET 100 S R AL A
DAVID %t ¥& & Chttps://david. nciferf. gov/) LA K&
RStudio H“clusterProfiler” @ #47 GO EEF KEGG
W E . GO TIRETE R0 o = R 2= 2
43 (Cellular Components, CC) . 4 F 4= ¥ % 3 fE
(Molecular Function, MF) fll 4= ) % 33 #2 (Biological
Process,BP) , il £ 3X 3 /> 32 % Jy 1A X% 54 3 (K] 1Y) o) fig
HEAT I8 34 0 T A ) S A0 B R AT 5E 7 5 58 i KEGG & 46
A [r) Ao b ik DAL 3 e ) £ R, R BB AS ) i TR 22 ) ) O
E

& R

1 EgAbLIMI1 4 1% R

NCBI % 45 £ )7 %1 5 25 KAH9282910. 1 1)
EgAbLIMI & [ 1% 3 Ak 1 5T 73 A7 2% B AR XF 43+ ot
4 83.115 11 X10° , 1 753 PNRFEFR4H A . Hhfu &
66 R PE 2 B R, 96 A Bl M B R BRSO
9.51.%3 T 3N Cysr Higss Nings O3 Sso s J1 T 20 KU
11524, B W 30 hs AFEE REH 60. 21, IL1H K
T 40, RUPZEASMEE . GRAVY {H1-0. 625, 3%
Wz N SRR PEER A GR D,
2 EARME/BRKEDT

PO 45 R o R E RS 358 A & AR R Ab i K
PR e KA R 1. 6895 7E5F 146 A2 SR &b 3 /K 1
e, Hofe /IME -3, 689, TN &5 5 3 B, 1% | 1 A
Ir R FERR B SRR v 2K Pk B % DX BRT BB A AR
PrIREALE D
3 SEBEIRRERESH

Ak Bk 2 B AbLIMI 3 (3845 753 DR R,
5 RFKE AbLIM &3/ 17 51 1) R 86. 59 %,
5 £ B il 3k 4 B ( Echinococcus multilocularis )



tOE AR A F RS 02343 H 18 BE M
Journal of Pathogen Biology Mar. 2023, Vol.18,No. 3

EgAbLIMI Z 512 7 41 1 [F P8 M 2 96. 55 %, 5 /)
W75 2 B ( Hymenolepis microstoma ) EgAbLIMI1
A YA MR MR 59 77%. 5o R R
(Schistosoma haematobium) W AbLIM2 2 & R IF %)
(R IRy 52. 34 %

% 1 Eg AbLIM1 B9 {14 /R

Table 1 Physicochemical properties of EgAbLIM1

AL BT

Physicochemical

BURIUESE S

" Predicted results
properties

CSQSLSSRQAAVTASGGKGPISPLSLRQ
NHDNRQQPQSQQQPRLSFADYPSPVSF
AEESMDSRITPPVQKTSGSILKSSLRQSR
TMQSVSNAPNSRNSDFGGSVQLQQQKA
SATLPVGSFQGHLNHTSVPTSGTFSPQH
SQSLHGSGRHPLSEYGRFYNLSYASIAE
QPSRRLTDMYRRNALHTPATSNSISHL
QHFHIPQGNRFPLEPNRIVPGGMSRTSR
SENPSLRDALMAQPSSVGHLTTVLVTS
PTNGVGGAEGVALSKRSTLVESEAASL
EARRLASFPSGQPPDATLVPAIERYDW
PAPASTAVMTAELMRERRQRLREQGV
LQASSDESVEDLSIDTSVGSHCDLDRISG
GIGRAILLEEERVRRKKTRTAHLLDPVS
ASRSPNAKVEPPYKTRYATHSFASPSRE
SQRSSVSPHRLDYSLELVNLGNRVWTAS
DHHRYRRNGTASHSPQSFHRAVRCNST
GLRPGYTAGQLSLSSAKTSSISGSHCFSSP
RLNVSQANGHTNGKICEDAPIQSQTSPIR
RNGHRVDDEATNLSQDFDTGLLGSAPS
YSSVVSSTPYTMSTKHEGSPAKEIPYKE
LVAS

Number of amino acids 753

Molecular Weight 83 115. 11

Theoretical pl 9.51

Cys01 Hsggs Niggs O1123 S50
The estimated half-life 30 h

60. 21

Sequence

Formula

The instability index

ProtScale output for user_sequence

2 - - r :
Hydropath. / Kyte & Doolittle
1t
0 i Il
g
g -1
w
2t
3 &
_4 i 1 L L 1 A 1
0 100 200 300 400 500 600 700
Position
1  EgAbLIMI1 3% 7k ¥4 3 i
Fig. 1 Predictive of hydrophilicity analysis of EgAbLIM1
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Name Start End Score
LIM 5 56 1.01e-10
LIM 64 116 2.96e-8
VHP 718 753 2.37e-15
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Table 3 Prosite database predicts protein structural domains

Name Start End Score
LIM_DOMAIN_2 4 63 13.028
LIM_DOMAIN_2 64 123 8.811
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Fig.2 SMART database predicts protein structural domains

Upper case represents match positions, lower case insert positions, and the ' symbol represents deletions relative to the matching profile

1 100 200 300 400 500 600 700 800 900 1000

@ (753 aa)

ruler:

USERSEQ1

L

3 Prosite ZFEEFN Eg AbLIM1 & B £ #15

Fig. 3 Prosite database predicts protein structural domains

SOMPA TEL A 7 M 45 R B ZE A n) R
Shif o BRE 5 22, 05 %0, REMPEE 5 12, 6200, B-F% A
m7 5. 44 % TCHLE M5 59, 89% . DL TE L il o & (A
4), SWISS-MODEL % 4i = 1t il 45 3] (19 1% & [ 1) =
REEHLER I 5,

7 EgAbLIMI1 R # R L4 #r

FIH ABCpred $4 2 7000 i £ 1119 B 41 ig = A7,
BER B RMRA 11 4. M THRSITEE.
JH TEDB 5000 247 F50 4 BE KT 6 > 2 R 1Y DX Sl 1oz



* 300 -

tE AR E M F R B 2023430 B8 B3
Journal of Pathogen Biology Mar. 2023, Vol.18.No. 3

¥ 7-14,37-51,55-67,69-74,116-702,704-749 (5% 4, A
6),

FFIE

[ show psipred | [ show memsat | [ show aatypes |

10 2 0 © 0
1T MGKVYCEVCKRRCRGNVLKANDKFFHKDEIIKCSECKCSLKAGGFFLKNDK
st ¥ FcaRBIM@KIIESAPKCEVCSEVLSGDI VSALSYSFHKGCFEI CSQCKTPENP 10
 GNRVTVWKDEFYCHMEESas L ssRQAAVTASGGKGP I sEEEMRrRaNHDNRQQ 150
5t PIBIQQQPRLSFADYPSPVSFAEESMDSRI TPPVAKTSGSI LKSSLRQSRT 20
21 MQSVSNAPNSRNSDFGGSVALQQAKASATLPVGSFQGHLNHTSVPTSGTF 20
31 SPQHSQSLHGSGRHPLSEYGRFYNLSNMESMAEQr s RRLTODMEARRNALHT P 30
0 ATSNSISHLQHFHIPQGNRFPLEPNRIVPGGMSRTSRSF NBSERBEEMA o 5

PSSVGHLTTVLVTSPTNGVGGAEGVALSKRSTLYVESENASEERRREAS @ ©
01 SGQPPDATLVPAI ERYDWPAPASAANNINENMEERRGRUREGG VL aAs s D 0

ESMEDLS I DTSVGSHCDLDRI SGGI 6 REMBEEEERMERKKT RTAHLLDPV 0
00 SASRSPNAKVEPPYKTRYATHSFASPSRESQRSSVSPHRLDYSHEBYNLG 50
5 NRVWTASDHHRYRRNGTASHSPQSFHRAVRCNSTGLRPGYTAGQLSLSSA 60
6 KTSSI SGSHCFSSPRLNVSQANGHTNGKI CEDAPI QSQTSPIRRNGHRUVD 60
61 DEATNLSQDFDTGLLGSAPSYSSVVSSTPYTMSTKHEGSPAKE.I pNMKERBN o
" AsLGRPPKGIDRTRIEBENN. s BSEREKNE L s RINKENR . e EWKRND LKW ;Z

b E

10 » ) © 5
strand el co Disordersd
Ll d cetons [ Getsve
[T A )
Earaclliar B Re-entrant Helx Cytoptamic Signal Peptide

4 SOMPA Fiifll Eg AbLIM1 K R &#
Fig. 4 Secondary structure predicted by SOMPA

.

A

B 5 SWISS-MODEL Hiill Eg AbLIM1 H) = k4544
Fig.5 Tertiary structure predicted by SWISS-MODEL

% 4 Eg AbLIM1B 4 i 3% (i F1il
Table 4 Prediction results of B cell epitopes
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Order Initial point Sequence Score
1 51 YFCQKDYQKFSAPKCE 0.94
2 497 LDPVSASRSPNAKVEP 0.93
3 553 VWTASDHHRYRRNGTA  0.91
3 166 SPVSFAEESMDSRITP 0.91
3 120 LSSRQAAVTASGGKGP 0.91
4 635 IQSQTSPIRRNGHRVD 0.90
4 311 HFHIPQGNRFPLEPNR 0.90
4 285 SRRLTDMYRRNALHTP 0. 90
5 565 NGTASHSPQSFHRAVR 0.89
5 402 GQPPDATLVPAIERYD 0.89
5 335 TSRSFNPSLRDALMAQ 0.89
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Fig. 6 The dominant B cell epitope domain of EgAbLIM1
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