tE AR AN F R E 0034 0r A 18 EE 07
. 782 Journal of Pathogen Biology Jul. 2023, Vol. 18,No. 07

DOI:10. 13350/j. cjpb. 230707 cBE .

ZEREAY R AP Rv0824¢ F K 4 i 3 13 1Y
WG B F i

RIRVRNREE SNE N L S S e S S S S
(L 7 B2 5 B L B 2 B 11 AR M D7 26105352, e 15 B 2% Bt IR 546 40 2 Bt

B SRS B2 07 B4 BT 4 B 40 BOFF 18 1 Rv0824¢ 3 I8 % H 4w i (9 DesAl & FIZ5 AT B, 3%
A NCBI M35 # B Rv0824c A K DesAl 25 H 1 LA {5 B 5 i ] Protparam . ProtScale #ll ProtCompB il DesAl
1 B AR P TR 25 55 K D 40 I 5 7 5 i SignalP Server v. 4. 0, TMHMM Server v. 2. 0,NetNGlyc 1. 0 server fll Net-
Phos Server v. 3. 1 Tl DesAl 2 1 (W15 5 K . 25 B 25 ¥4 3 3 1k 22 9% 2 4k 4 455 68 SOPMA il SWISS MODEL i il
DesAl [/ Z R 45 JF 40 @ B 1 1 =R A5 MR 5 i i ABCpred #1 SYFPEITHI Ul DesAl 25 [ (9 4t J5 3 47  fii
A MEGA B R 4 & B MW STRING 508 FETM DesAl WAHHAE A E A RMHETIfE. ZHR  Rv0824c %
KA 1017 bp, 4ih% A DesAl 2 EFEMRECH 338,43 TN Cros Hagoy Nugy Os03 Sy » LT (pD 2 6. 21, SRR &R
Hh —0. 461, TR I 3 K M 2R (L 0 40 M T B S8 0 T 40 i BE Sl 40 M T . Des Al B GBS R 45 H {5 5 K RURE 3R 46 07
B 20 DBEBR LA R RS AL 66. 86 % I o IR iE (Hh) . 2. 96 % 1 B4 & (Ee) , 5. 03% WY B-FE 4 (T1),25. 15% 6
FA B (Co) . DesAl A SA 34 4 B AN 15 4 T 40 b H b . R s 25 5 0 BT B (My-
cobacterium canettii)DesAl 2 [ 1A 5 K W VR P ; H B /E 8 41 4 Fas,DesA2,DesA3, Ppdk,NrdZ,NrdE, NrdL . Pks13,
Dus J Rv3230c &, FES 5 M . &8 AWIE ¥ BB DesAl NFEKEEN, BAZMNHEN
BT 4030 5 4 7, B 06 8 R A 1 5 22 28 1 A0 10 1 FH L A T Al Bl A R S 65 A 05 88 T A M B 2B 1
SEN A B FE I s Rv0824¢; DesAl B 14 s A W15 B2 0 b7
[CIEPELD] R378.91 [CE VIO A 1673-5234(2023)07-0782-05

[Journal of Pathogen Biology. 2023 Jul;18(7) :782-786,792. ]

Bioinformatics analysis of DesAl protein of Mycobacterium tuberculosis
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Objective To analyze the structure and function of Mycobacterium tuberculosis Rv0824c gene and its enco-
ding DesAl protein by bioinformatics method. Methods The basic information of Rv0824c gene and DesAl protein was
obtained from NCBI website. Protparam,ProtScale and ProtCompB were used to predict the physicochemical properties,
hydrophobicity and subcellular localization of DesAl protein; SignalP Server v. 4. 0, TMHMM Server v. 2. 0, NetNGlyc 1.
0 server and NetPhos Server v. 3. 1 were applied to predict signal peptides, transmembrane structures, glycosylation and
phosphorylation sites of DesAl protein; SOPMA and SWISS MODEL were employed to predict the secondary structure
and tertiary structure model; ABCpred and SYFPEITHI were utilized to predict antigenic epitopes; MEGA software was
availed to construct the phylogenetic tree of DesAl protein; STRING database was exploited to predict interacting proteins
and related functions of DesAl protein. Results The total length of Rv0824c gene was 1017bp,and the number of ami-
no acids encoding DesA1 protein was 338,and the molecular formula was C,;,5 Hyg00 Nygo O505 Sy4. The isoelectric point (PD
was 6. 21,and the mean hydrophilicity coefficient was -0. 461, predicting it to be a hydrophilic protein,and the subcellulari-
ty may be localised to the cell wall or cytoplasm. DesAl protein has no transmembrane structure, signal peptide or glyco-
sylation sites and has 20 phosphorylation sites;the secondary structure contains 66. 86 % alpha-helix (Hh),2. 96% beta-
fold (Ee),5.03% beta-turn (Tt) and 25.15% irregular curl (Cc). The DesAl protein contains 34 B-cell antigens and 15
T-cell dominant antigens. Phylogenetic tree showing maximum homology with the DesAl protein of Mycobacterium

canettii. The DesAl-interacting proteins are Fas,DesA2,DesA3,Ppdk,NrdZ.NrdE,NrdL,Pks13,Dus,Rv3230c ten pro-
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teins.and they are mainly involved in lipid metabolism process.

Conclusion Bioinformatic methods predict that DesAl

is a hydrophilic protein and containing multiple T-and B-cell epitopes. It can be phosphorylated and it interacts with a va-

riety of proteins. DesAl can be used as a candidate protein for developing tuberculosis vaccines .
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1 Rv0824c & [ i FF 5 B 4E 53 47
Fig. 1 Analysis of the open reading frame of the Rv0824c gene
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Fig. 2 Hydrophobicity analysis of DesAl protein

NetPhos 3.1a: predicted phosphorylation sites in Sequence
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Fig.3 Phosphorylation site prediction of DesAl protein
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6 290 ALVIKDLEL 26
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B 4 DesAl EEW= . =KEmmM 11 78 NLPSYHREI 21
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gous modeling of DesAl protein tertiary structure. 13 219 AMKSLHLIL 21
Fig. 4 Prediction of secondary and tertiary structure of DesAl protein 14 244 AVVIAVGGYV 21
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Table 1 Predicted B cells epitopes of DesAl protein WP 0024043211 MULTISPECIES: acyhACP & Desh1 Wy s uberculosis complex
gy TRARROE #4791 o 5
Rank . K Epitopes sequence Score WP 0152924541 acyl-ACP desaturase DesA1 Mycobacterium canettii
of amino acid *
1 169 ATRISHRNTGKACNDP 0.94 WP 085160172.1 acyl-ACP desaturase Mycobacterium lacus
2 ;Z E}EIYE%A\II\I}I;II{X?%AI:IKPWNP 2 :i WP 085255759.1 acyl-ACP Mycob
DGAWGQ i WP 117432219.1 acyl-ACP Mycob
4 269 KWRIFEREDFTGEGAK 0.88
4 250 GGVYDPRIHLDEVVMP 0.88 ” WP 198967209.1 acyl-ACP desaturase Mycobacterium shottsii
4 175 RNTGKACNDPVADQLM 0.88
5 90 MGMDGAWGQWVNRWTA 0.87 E 5 DesAl BEE RS ALK
5 217 DFTGEGAKLRDELALV 0.87 Fig. 5 Phylogenetic tree construction of of DesAl protein
5 199 LHMIFYRDVSEAAFDL 0.87
6 102 RWTAEENRHGIALRDY 0.83 8 DesAl EHHEERAZEH”
. o o Py e it STRING 764040 B T HL B DesAl % F1 I
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17 57 DQSKLSDVAQVAMVQN 0.68
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22 9 QLLHELEPVVEKYLNR 0.52
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23 1 MSAKLTDLQLLHELEP 0.51 Fig. 6 Protein interaction prediction of DesAl protein
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