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Bioinformatics analysis of Mycobacterium avium protein encoded by gene MAV_2043

CHEN Rui-feng, MA Feng-xi, LI Xiang-fang,DING Shou-peng, GAQO Jing-hua, WU Li-xian (Depart-
ment o f Microbiology and Immunology s Basic Medical College s Dali University sYunnan 671000 ,China)

Objective To predict the structure and function of the protein encoded by gene MAV_2043 in Mycobacte-
rium avium. Methods Bioinformatics prediction software such as uniproKB database, PredictProtein service, SWISS-
MODEL service, ProtParam protein analysis tool, Protcale, TMHMM-2. 0 service and SignalP-5. 0 service, ProtCompB
method and IEDB database were used for the secondary and tertiary structures, physicochemical properties, hydrophobicity
analysis, signal peptide, transmembrane region, subcellular localization and immune epitopes of the protein encoded by
gene MAV_2043 were analyzed and predicted; the Blast tool of uniprotKB database was used to compare the amino acid
sequences,and software MEGA11 was used to construct an evolutionary tree and perform phylogenetic analysis.  Results

The gene MAV_2043 is 618 bp long and encodes 205 amino acids,of which threonine accounts for 14.1% ,and the mo-
lecular formula of the encoded protein is Cgg5 Hyyo3 Noyo O400Sy. The protein encoded by the gene MAV_2043 has the same
origin as Mycobacterium avium subsp. avium ,and the protein is also homologous with the [ Cu-Zn] superoxide dismutase
of Mycobacterium tuberculosis. The protein is a stable hydrophilic protein with an instability index of 33. 93 and a grand
average of hydropathicity score of -0. 061. The protein has no transmembrane region, has signal peptide, has some anti-
genic epitopes, predicted that the protein subcellularly localizes to the cell membrane,and the secondary structure is domi-
nated by B-folding,accounting for 22, 93%. The tertiary structure model shows that the protein could form a homodimer
with two Cu’ ligand binding space positions. Conclusion Bioinformatics predicts that the protein encoded by the gene
MAV_2043 of Mycobacterium avium may be [ Cu-Zn] superoxide dismutase, which is an important virulence factor in
Mycobacterium avium and may provide new ideas for targeted therapy of Mycobacterium avium.

CERGD N Mycobacterium avium s MAV_2043 ;[ Cu-Zn] superoxide dismutase; bioinformatics

RS B AT B (nontuberculous mycobacterias LU T B 4 B S B L R AR S AR T
NTMD g L& P O 3 76 30 /8 R R | T
e A . BEAE SR TE A Bk & 0, S5 B OF

NTM #5 5 P I £ e, T HIV RS & o i IR 25 4% « NEETADN 5% A ARSI H (No. 81760357)
AR R K 2 S 4 kG K B B A BE (Moycobacteri- s CERIREEP R RASE . E-mail: w_lixian@163. com
wm avium complex,MAL),u\mglﬁo MAC FH'%?’B CEEEMD N BREGC1996-) , J 5 1L VG RN 7R SR AT AR

FEHI T ) AT R BOR A
E-mail: CRF1006(@ Hotmail. com

AR IR R 22 i T 485 L L DG | B TR R AR 4 4145



* 908 -

v E R R ENF EE
Journal of Pathogen Biology

2022 4F 08 H 55 17 45 08
Aug. 2022, Vol.17,No. 08

FZ ) AR ELAE R A 0 (A 40 B 2R A T S LA
BRI T HEAEEE L., RIEREAN
b5 95 A 422 ik L 5 BRI AT B30T 1 H B L X H AR fE
HER R R4y T AR AR B (M. awi-
wm ) 1) 22 3 AL F 5% BUAS 5 R 3 e, (R 32 40 1A U e G
B 5 A B AR AL HE A T, G2
Bl G 38 B RN A5 G ¥ v BE RO T 2 R E 3R 1 S E 1Y
EARRIIEE . 2 & 0T BEAE 5 W AN Y A AR
R R TR . 2% AR 2 5 R R P e e
RN FEE AR, AR RV, MAV_2043 K& [ 4 15
14 25 11 T2 5 0 B KT B 1) o B O R, 7R A
JER R R PR T R e HLA T Y AR BFAE R
FH 2 8 R A T B3 MAV_2043 3 [H 45 5% 5 A
AT A AR B AT, BU L5 R T RE , Sk it — 2B
T AR VAR 5 A3 AR TR 0 B o 0 £ AR S A
TR T BT A (A 3O B

NESFE

1 MAV 2083 EEZHEBRFIIRFHEIERSF
F{E 2 HIREX

i# 33 UniProt B9 %13R 2 (UniProtKB) & NCBI
Gene ¥ P2 3R B, 43 AL FF B (B AR 104) MAV _2043
IR IR R 7 91 DA S % 5 R 4 i 2 P 1) S 3L R )7 31
MR
2 BEHZ . ZEREMBNEELE

S PredictProtein Il 4™ Fl SWISS-MODEL
1R 45 ) AE 28 43 BT i% 25 1 19 G Sk B = G S5k I X
HEAR
3 EEHM.BEEHRES KIS

W3t ProtParam T E™ XHZE A4S F i %
P LB R ST 4L B T O R B R AR R
B Mg 7 AR R R B AE R AT W 4 M i
ProtScale™ 434 & [ A9 2 i K M 38 i3 TMHMM-2. 0
it 45 A1 SignalP-5. 0 iz 45 43 B A T5000 2 19 A 255
25 R BAF S K
4 FHIEXFaHh

i il UniProtKB H1 [ 47 19 Blast T H., %} MAV_
2043 FE P Gt 1 2 LR T3 9 R AT He X, B ] IR 1
B LR F AL OB R R R LR F 8 s
MEGA11 3 {445 g iE A B
5 EQTMMESN

18 Fl ProtCompB Jy " %t 12 2 11 A9 3 40 i %E f37
AT 3T
6 EQARRRMASN

K TEDB 48 1 W0 % 26 (4 i CD4 ' T 4i il
PERPES T B Anfa IR F o,

& R

1 MAV 2043 EFERHEFEBEANELRER

3 3 T A L X B A3 AR TR MAV_2043 A 2
A N Cu-ZnHE ALY B AL ([ Cu-Zn] superox-
ide dismutase, [Cu-Zn] SOD), ZE H & B H~
AOAOH3ALXT7, 4 A 4 i 2 ABK68060. 1, 2 2 iR i
B 205 4>, MAV_2043 32K 618 bp, 7E R H 4]
CP000479. 1 "L & H 2040139-2040756
2 BEAMZ.ZREWM

B BT E H [ Cu-Zn] SOD M 2R H — 9 45 14 Tl
M2 R B 15— =47 FrR, (0 26 7 18E 45 4
(Helix), & 2 A 4 o8 €, & & 108 K E W
7.80% ;s £1 (0 R N IE B 4549 (strand) , EEE4E B-IT &,
A7 2R TR 22, 93 % s Hofh 4584 Cother) FI 8 €045
AL EAREKER 69.27%. [Cu-Zn]SOD &
B =g i B 2 frs, SR 1pzs. 1. A 1
JFH —FE R 65, 19% . B AR R A 45 %% 7 BUFT R
(Mycobacterium tuberculosis s MTB) [ Cu-Zn] SOD
i1 K25 H , QMEANDIsCo Global A% 43 %K 0. 75
£0. 05 A BE I 2l 0~ 1, 43 BB B T it ) .
A R IZ A O RV R AR/ A Cu A,

Secondary Structure and Solvent Accessibility Prediction
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Fig. 1 Results of protein secondary structure modeling
of [Cu-Zn] superoxide dismutase

B 2 [CuZn] BEUYBUBEHNES=ZREHRTN
Fig. 2 Results of protein tertiary structure prediction
of [ Cu-Zn] superoxide dismutase
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Fig.3 Predicted hydrophobicity of [ Cu-Zn] superoxide dismutase
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Fig. 4 Predicted results for the transmembrane region
of [ Cu-Zn] superoxide dismutase
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Fig. 5 Signal peptide prediction results for [ Cu-Zn]
superoxide dismutase
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Fig. 6 Phylogenetic tree of [Cu-Zn] superoxide dismutase
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Fig.7 Predicted results of [ Cu-Zn] superoxide dismutase B-cell
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