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Bioinformatics analysis of Tgs3 protein of Mycobacterium tuberculosis

SU Jiying' sBU Lingguang' ,FU Yurong®,YI Zhengjun' (1. School of Medical Laboratory sWeifang Medical
University sWeifang 261053, Shandong s China ;2. School of Basic Medical Sciences sWeifang Medical University) ™

Objective To predict the structure and function of diacyglycerol O-acyltransferase 3 (Tgs3),a dormancy-
associated protein of Mycobacterium tuberculosis ,with a view to providing ideas for the treatment and prevention of latent
tuberculosis.  Methods The NCBI website was used to obtain the basic information of Rv3234c gene and its encoded
Tgs3 protein; ProtParam and ProtScale were used to analyze the physicochemical properties and hydrophobicity of Tgs3
protein; SignalP-4. 1, TMHMM,PSORT to analyze the protein signal peptide,transmembrane structural domain and sub-
cellular localization; phosphorylation sites and glycosylation sites of Tgs3 protein were predicted by NetPhosBac-1. 0,and
NetOGlyc-4. 0 Server; SOPMA was used to predict the secondary structure of Tgs3 protein, SWISS-MODEL, I-TASSE
for tertiary structure modeling and subsequent analysis; MEGA and Clustal Omega software were used for amino acid se-
quence analysis; STRING and David database were used for protein interaction network analysis; IEDB website was used
to predict the antigenic epitopes of Tgs3 protein in B cells, Th cells and CTL cells. Results Tgs3 protein consisted of
271 amino acids, with a relative molecular weight of 30, 378. 83, pl value of 9. 83, and a molecular formula of
Ciass Hoi76 Nugs O590 S5 sand was a hydrophilic protein;no signal peptide,non-secretory protein,localized in cytoplasm;it had
multiple phosphorylation and glycosylation sites;the secondary structure mainly consisted of a-helix (43.17%) and ran-
dom coiling (38.75%) sand the tertiary structure analysis showed that Q138-N142-G14 and F12-M22-Q138 were the lig-
and binding sites of Tgs3 protein; Tgs3 protein had high amino acid sequence similarity with Rv1425,and low similarity
with DGAT1 and DGAT2;it contained several dominant B-cell and T-cell antigenic epitopes. Conclusion The bioinfor-
matics method predicted that the Tgs3 protein was a cytoplasmic protein containing multiple phosphorylation and glycosy-
lation sites,and had low amino acid sequence similarity to human diacylglycerol acyltransferase, and contained multiple B

and T cell antigenic epitopes,which provided a direction for the development of latent tuberculosis drug and vaccine targets.
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Fig.1 Analysis of the hydrophilicitymm, signal peptidemm,
transmembrane region and phosphorylation site of Tgs3 protein
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Fig. 2 Predicted tertiary structure of Tgs3 protein
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Fig. 3 Analysis of amino acid sequence identity

6 Tg3 EA-ZEAMEEMEAMEREYMETE

ik STRING %l 24 i Tgs3 HEH HAEM, 4t
Alo MEA S HAAEMEETAEM, 84 Rvls43,
echAl4, pksl3, acrAl, Rvl414. Rv2308. ppk2,
Rv3230c.Rv3231c,Rv3233c (& 4), FJH David iz

PEXPIZBEAEM AT GO 438 A= ¥ % 3 B 4 BT o
T — S A SO 7 R A B H Il = T Y
W) T R

4 Tes3 EB-ZEEMEMERAMSZ

Fig. 4 Protein-protein interaction network of Tgs3
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Table 1 Amino acid sequence of the linear B cell epitope
of Tgs3 predicted by Ellipro

R BRI (A= iy
No. Amino acid sequence Position Score

1 RASLDDYRTV
AVGSAVAGLVTNSGQLVETGRKV-

250-259 0. 864

2 LDI 197-243 0,779
ARTVARGTAPSSPLNATVSRN
3 ALPSPGSDEQ 88-97  0.723
4 ERDPGTTRLLLRA 171-183 0. 677
5  RRPRAGLSYEA 3141 0.670
6  GHVIADRTRRPPAFPE 150-165 0. 660
7 GLEKNR 124-129 0,647
8  VQEVKLGLA 60-68  0.601
9  DRDF 75-78  0.530
10 VEQRL 4650 0.503

i
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G i 5T A W A (TR B i B X it 45 4% 25 9y 2 1Y i
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Table 2 Amino acid sequences of conformational B cell epitopes
of Tgs3 predicted by Ellipro

%5 HILRL T 91 V4

No. Amino acid sequence Score

1 A251, S252, 1.253, D254, D255, Y256, R257, 0. 907
T258, V259 ’
Q196, A197, V198, G199, S200, A201, V202,

A203, G204, L205, V206, T207, N208, S209,

2 G210, Q211, L212, V213, E214, T215, G216, 0.801
R217. K218, V219, L220, D221, 1222, A223,

R224, T225, V226, A227, R228

3 V152, 1153, Al54, D155 0. 737
4 R172, D173, P174, G175, T176, T177, R178, 0.728
1180, L181

5 P33, R34, A35, G36, L37, S38, E40, A4l, E44 0.702

A88, 1.89, P90, S91, P92, G93, S94. D95, E96,
Q97, E100, R104, G124, E126, K127, R129

N17, T18, A19, A107, G229, T230, A231, P232,
7 S233, S234, P235., L236., N237, A238, T239, 0.645
V240, S241, R242, N243

8 P160, P161, Al162, F163, P164, E165, P170 0. 625

9 R156, T157, R158, R159 0.625
I - .

10 K59, V60, Q61, E62, V63, K64, 165, G66, 1.67, 0.524

A68, V71, 173, K112, S113

* 3 Tes3ZEHA Th4HfE . CTL ARERLTNELS
Table 3 Predicted information on Th,CTL cell epitopes of Tgs3

MHCII MHC [
A EACEE D) WA IV CE T D)
Alleles Number(score) Alleles Number(score)
HLA-DR 117¢0.01-10) HLA-A 116€0.04-9.9)
HLA-DQ 62(0.31-9.9) HLA-B 77(0.20-10.0)
HLA-DP 26(0.5-9.9) HLA-C 120(0. 09-10. 0)
x4 fRFEH Th.CTL MR
Table 4 Dominant Th,CTL cell epitopes
h A il REBRFS
i i REREA
Allel i fi# itk Amino acid Rk
Alleles a
ae Start  End Method sequence a
HLA-DPAI % 03:01/DP . Consensus ‘ o ,
B% 04,02 19 3 (comb. b, /smm/am) ATPMYVGLLLILRRP 0,50
MHCIL HLA-DQAI # 05.01/D Consensus
) 93 2 o AQLQAVGSAVAGLVT 0,3
QBI #0301 195 (comb, lib, /smm/nn) AQQAVGSAVAGLVT 0. 51
HLA-DRBI #1202 2038 NetMHClIpan VGLLLILRRPRAGLS 0,01
HLA-A % 33,03 100 108 netmhepan ELIARLAAR 0,04
MHC [ HLA-B+15:11 20 28 netmhepan TPMYVGLLL 0,39
HLA-C % 0304 18 26 netmhepan TATPMYVGL 0.09

v =g eI AR D R R Ak A R, 2 AR IR A TR
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T 1% & IR T (LD B 30 3R BG40 i, i Mteb o] K 15
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TAG DU4EFE Al M FE 8277 6 . TAG B A R
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;@ [12]
Mycobacterium tuberculosis .
Glycolysis 1/
l\% G-3-P
Pyruvate \

DAG

Actyl-CoA FFA

v
Cell wall TAG

5 BRSBRTERHBMZENEGR
Fig. 5 Triacylglycerol synthesis in M. tuberculosis
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