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Bioinformatics analysis of Mycobacterium avium MAV-4563 protein
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Objective To apply bioinformatics methods to predict and analyze the structure-function and biological
properties of the protein encoded by Mycobacterium avium tuberculosis MAV-dalidaxue4563 gene. Methods Bioinfor-
matics software such as Protparam, ProtScaleon Expasy, TMHMM Server v 2. 0, SignalP4. 1, PSORT, NetPhos 3. 1,
BLAST,SOPMA, Phyre2, ABCpred, SYFPEITHI was used to analyze MAV4563 The biological characteristics of the
MAV4563 protein,including physicochemical properties,hydrophobicity,a transmembrane region, signal peptide,subcellu-
lar localization, phosphorylation sites,conserved domains, secondary and tertiary structure homology modeling, B- and T-
cell epitopes,were analyzed. Results The MAV4563 gene is 756 bp long and encodes a protein of 251 amino acids. The
protein has a molecular mass of 28ku,an isoelectric point of 9. 23,and a molecular formula of C,,5 Hy13 Nygs O35 S; » which
is an unstable hydrophobic protein. The protein has no transmembrane region,no signal peptide,and predicted subcellular
localization in the cytoplasm with 13 phosphorylation sites;the irregular coiling in the secondary structure of the protein
accounted for 41. 83 % ; the protein was predicted to contain several B- and T-cell epitopes,among which the MHC-1 and
MHC-II epitopes were concentrated in the latter 90 amino acid region of the C-terminus of the protein.  Conclusion The
MAV-4563 protein is predicted to contain multiple B- and T-cell epitopes,among which the B-cell epitopes and MHC-1
type epitopes are concentrated in the posterior 90 amino acid region of the C-terminus, which can activate NTM-specific
CTL and Th immune responses and can be used as a non-tuberculosis targeted vaccine antigen, laying the foundation for

further research on therapeutic T-cell vaccines for this protein.
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Fig. 2 Predicted transmembrane region of MAV-4563 protein
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Fig.3 MAV-4563 protein signal peptide prediction

NetPhos 3.1a: predicted phosphorylation sites in Sequence
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Fig. 4 Analysis of MAV-4563 protein phosphorylation site
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Fig. 6 Secondary structure of MAV-4563 protein
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Fig.7 Tertiary structure of MAV-4563 protein
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Table 1 Predicted B-cell antigenic epitopes of MAV-4563 protein
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Fig.5 BLAST software predicts the structural domain
of MAV-4563 protein
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Rank Epitope sequence Starting site Rating
1 CGRIYWPGSHHAKLLA 227 0.98
2 KRRAVTHGLFVRPDDP 153 0.92
3 DIGPTARLRPVPLRDP 85 0.91
4 AGDRIAAYPMFEALDI 71 0. 87
5 SRGAAVRRPFRAHQTV 24 0. 84
6 VSDQLPPLTRRYYDDF 206 0.83
7 EAMGIPHTEVDLIVVN 44 0.82
8 PMFEALDIGPTARLRP 79 0.81
9 TLTAVAKDEVSDQLPP 197 0.81
10 GRLAWLLRLFGFDVWW 109 0. 81

R4 TEDB 4341 F1 ABCpred ) 150 45 5% , 3 0] 245
31-37.50-71, 82-95, 111-125, 153-164, 206-220, 229-
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ATATRER) CTL Ho i R 47, Hrf MHC 2880 HLA-A
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DRBI % 0701 BR ¥ Th E A ik 18348 0, @it
IEDB 7E 2k 8 fF T 3k 8 MAV4563 & H M £ 4
MHC-1 f1 MHC-2 BRI A7 (£ 2,3 3), MHC-1 &t
JEEAL L H HLA-A % 01:01, HLA-A % 02:01, HLA-A
% 03.:01,Consensus Percentile Rank 43 {8 (i% 47 {H
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5 B B A B AT RE MR R KD <C1(0. 28-0. 925) I 4
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IR L H HLA-A % 03:01, 4 F 229-237 fii, H: Con-
sensus Percentile Rank 43E N 0. 28; HLA-A % 02.01
JR B 2 FE R 19 40 (H A 0. 8., i T 239-247 i, 5 SYF-
PEITHI %% 90l 9 HLA-A * 0201 ()45 % — 3.
MHC-2 %% 47 , Bl HLA-DRB1 * 0301, HLA-DRBI *
0401, adjusted-ran k 43 B (iZ 43 {H 8K , 7T 7 & A7 19 AT
AETE MR <C1(0. 38-0. 8D HYA 10 4>, YK H C i i
J5 60 MEERGE D,
% 2 SYFPEITHI X% MAV4563 EH K CTL iR R (L

Table 2 CTL antigenic epitopes of MAV4563 protein predicted
by SYFPEITHI software

31 il AR AR AL AT W
Rank Sequence Starting site Score
1 KLLALVERL 239 28
2 DLTGRLAPL 180 26
3 ILLTRDRGL 143 25
4 RLAPLSRCV 184 25
5 AMGIPHTEV 45 23
5 DLIVVNGSV 54 23
5 VIDVNLGRL 103 23
5 LLRLFGFDV 114 23
6 QALGVIRRL 171 22
7 GIPHTEVDL 47 21
7 LDIGPTARL 84 21
7 VNLGRLAWL 106 21
7 NLGRLAWLL 107 21
7 LLTRDRGLL 144 21

% 3 IEDB Wil MAV-4563 & B i) MHC-1 B i 7 & {i
Table 3 MHC-I antigenic epitopes of MAV-4563 protein predicted

by IEDB
£33 gl Jok B fir (ET
Rank Sequence Peptide position Score
1 RIYWPGSHH 229-237 0.28
2 LTRDDGLLK 145-153 0.315
3 KLLALVERL 239-247 0.8
4 DADDQTLAA 127-135 0.925

% 4 IEDB Wil MAV-4563 & A K) MHC-11 U3 R R fiz
Table 4 1EDB predicted MHC-1I antigenic epitopes
of MAV-4563 protein

9 751 Tk B £ 5
Rank Sequence Peptide position Score
1 RDPRFVIDVNLGRLA 98-112 0.38
2 PRFVIDVNLGRLAWL 100-114 0. 46
3 LRDPRFVIDVNLGRL 97-111 0. 60
4 HRILLTRDRGLLKRR 141-155 0.67
4 RILLTRDRGLLKRRA 142-156 0.67
5 QHRILLTRDRGLLKR 140-154 0.68
6 ILLTRDRGLLKRRAV 143-157 0. 69
7 EQHRILLTRDRGLLK 139-153 0.70
8 RFVIDVNLGRLAWLL 101-115 0. 89
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