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Bioinformatics analysis of the macrophage migration inhibitory factor in Thelazia callipaeda

HUANG Lin"*,MO Xing-ze' , SHANG Zhan-yang' , LIAO Deng-jun', XIE Hong-shu' , YANG Xuan',
LIU Hui® (1. Qiannan Medical College for Nationalities » Duyun 558000 ,Guizhou »China ; 2. Department of Parasi-
tology » Zunyi Medical University)

Objective To predicted the structure and function of ~ Thelazia calli paeda macrophage migration inhibi-
tory factor (Tcp-MIF) by bioinformatics. Methods The MIF gene was screened from the T. callipaeda transcriptome
database and subjected to validation by using a PCR assay. Expasy was used to analyze the physicochemical properties and
hydrophobicity of the gene encoding the Tecp-MIF proteins HMMTOP version 2. 0 and SignalP 4. 1 server were used to
predict transmembrane domain and Signal peptide of the Tcp-MIF protein; NetPhos, NCBI-Conserved Domains, SOPMA ,
Swiss-Model and IEDB Online program were used to predict the potential phosphorylation site, Conserved domain struc-
ture, protein structure and antigenic epitopes of the Tcp-MIF protein; Homology analysis of the amino acid sequences was
performed,and the phylogenetic tree was built by the MEGA X software. In addition,the protein-protein interaction net-
work was deduced from the STRING database. Results Tcp-MIF gene is 620 bp long,open reading frame is 345 bp,
encoding 115 amino acids. Tcp-MIF has no signal peptide and transmembrane domain, the protein is hydrophilic and has
potential phosphorylation sites and conserved domain structure,a helix, 3 folding structure and tautomerase activity. It
was predicted to contain 4 antigen epitopes,and Based on the protein-protein interaction network of nematodes in the
STRING database,the 21 interactions covering 10 genes were identified.  Conclusion Tcp-MIF gene is successfully i-
dentified in Thelazia callipaeda transcriptome database and its coding protein receives a bioinformatics analysis, which
lays a foundation for further study on how Tcp-MIF protein exerts immunological effect when Thelazia callipaeda infect
host.
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Fig. 1 PCR amplification ofTcp-MIF gene
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Fig. 2 Hydrophilicity analysis of Tcp-MIF protein
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Fig.3 Transmembrane domain prediction of Tcp-MIF protein
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Fig. 4 Signal peptide analysis of Tcp-MIF protein
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Fig.5 Prediction of phosphorylation site of Tc p-MIF protein
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Fig. 6 Analysis of Conserved Domains of Tcp-MIF Protein
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MPYLTIDTNVPREQVTVEFLKKASSTVAKALGKPESYVSVHVNSGQLMTFGGSTDPCAVCVLKSIGCVGG

cceeeeccc ccchhhhhhhhhhhhhhhccccceeeeeecttceeeetcccccceeeeeeeeccccc
SVNNSHAEKLFSLLSADLKISKNRCYIEFVDIKASEMAFNGRTFG
ccchhhhhhhhhhhhhhhcccttceeeeeecccttceeettceee

Sequence length : 115

SOPMA :
Alpha helix (Hh) : 30 is 26.09%
319 helix (Gg) : 0 is 0.00%
Pi helix (GiE TR 0 is 0.00%
Beta bridge (Bb) : 0 is 0.00%
Extended strand (Ee) : 34 is 29.57%
Beta turn (TE); ¢ 9 is 7.83%
Bend region &8 - 0 is 0.00%
Random coil €e) : 42 is 36.52%
Ambiguous states (?) : 0 is 0.00%
Other states $ @ is 0.00%
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Fig.7 Prediction of the second structure ofTcp-MIF protein
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Fig. 8 Prediction of the tertiary structure of Tcp-MIF protein
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Fig.9 Evaluation of Three-dimensional structure ofTcp-MIF
protein model

F1 EERKLEHMIFEABABRRERCHEERFT
Table 1 Amino acid sequence of B cell antigen epitope of Tcp-MIF

protein
LA 7 5 2k Z K ¥ 51 EZINS 3
Start site Termination site peptide sequence Length of peptide(AA)
25 30 STVKA 6
36 44 SYVSVHVNS 9
56 70 PCAVCVLKSIGCVGG 15
80 87 LFSLLSAD 8
® ® rostion A © roston B
e e . E R R )

A RIEF RAETM B WEMAETRN C PFUREMEBN Dok
FKAE TR
10 Tep-MIF EHMBERALTN
A Surface accessibility prediction B Plasticity prediction C
Antigenicity prediction D Hydrophilicity prediction
Fig. 10 The epitope prediction of Tcp-MIF protein
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B 11 Tcp-MIF & QA & it k&t
Fig. 11 Phylogenetic tree of Tcp-MIF protein
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Note:In the protein- protein interaction network, the number of-
nodes is 11,the number of edges is 21, the mean node degree is 3. 82,
the expected number of edges is 12, the local clustering coef-ficient is 0.
895,and the PPI enrichment P-value is 1. 12X 10°*

Fig. 12 Predicted protein-protein interaction network of the Tcp -MIF
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