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Bioinformatic analysis of theMycobacterium avium MAV-2921 protein and its effect on apoptosis of mac-
rophages

HE Hui-jiao, TIAN Shuang,NING Xue-ping, LONG Qian, LING Min (Key Laboratory of Biological Mo-

lecular Medicine Research of Guangxi University, Department of Biotechnology , Guangxi Medical University, Nan-
ning 530021,China) *™

Objective To bioinformatically analyze the structure and function of the MAV-2921 protein of Mycobacte-
rium avium and to investigate the effect of the MAV-2921 protein of M. avium on the apoptosis of human THP-1 macro-
phages. Methods Genetic information and the amino acid sequence of the MAV-2921 protein of M. avium were re-
trieved from the NCBI database. ProtParam, ProtScale, TMpred, SignalP, SOPMA, and SWISS-MODEL were used to
bioinformatically analyze the characteristics of the MAV-2921 protein of M. avium. After genomic DNA was extracted,
a recombinant expression plasmid to express the M. avium MAV-2921 gene was constructed via amplification with PCR
and vector construction. Expression of the protein was induced. and the protein was separated and purified to prepare re-
combinant MAV-2921 protein. After human THP-1 macrophages were treated with the recombinant MAV-2921 protein,
ELISA was utilized to determine the level of TNF-q in culture supernatant, and flow cytometry was used to determine the
rate of macrophage apoptosis.  Results The MAV-2921 gene is 285 bp in length, and the MAV-2921 protein of M.
avium contains 94 amino acids. The MAV-2921 protein is a stable hydrophilic protein with a transmembrane domain
(from intracellular to extracellular) located at amino acids 35-57, and it is a transmembrane protein with no signal pep-
tides. The protein’s secondary structure mainly consists of alpha-helices. A model of its tertiary structure indicated that
MAV-2921 was a monomer protein that does not form a dimer. The recombinant MAV-2921 protein of M. avium was
successfully prepared using an E. coli expression system. After human THP-1 macrophages were treated with the re-

combinant MAV-2921 protein, the level of TNF-q in culture supernatant increased (P <C0.05), and the rate of macro-
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phage apoptosis increased (P <C0. 05). Conclusion

The MAV-2921 protein of M. avium is a stable and hydrophilic

transmembrane protein that can enhance the apoptosis of human THP-1 macrophages.
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Fig. 1 Hydrophilicity of MAV-2921 protein
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Fig. 2 Prediction of signal peptide of MAV-2921 protein
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Fig.3 Prediction of secondary structure of MAV-2921
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Fig. 4 Prediction of tertiary structure of MAV-2921
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Fig. 6 Purified recombinant MAV-2921 protein
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Fig. 7 The concentrations of TNF-q in culture supernatant



T E R RE Y F L

Journal of Pathogen Biology

202241 17T ES 1
Jan. 2022, Vol.17,No. 1

e 79

7 mAEEARKN MAV-2921 & Q€A THP-1 EIE
HEKATER

TR 5 Ay B MAV-2921 2 1 % THP-1
L 240 e 8 T iy s e R B4 MAV-2921 238 AR
F THP-1 E W 40 M, [7) B 38 57 25 71 20 0 0 e v ) g
L AEH 24 h #1048 h g 43 1 2R FH 9 =X 40 i A S 0 40
i/ e =TT AN S I P = S 1 B B S £
MM TR ZE R TR I B X (24 h 4] F =
22.400,P>>0.05;48 h 41 F =50. 245, P >>0. 05), Ifij
4 MAV-2921 2 [ AL PR AL 5 25 1 41 006 15 0 6] BE
AR AL B A0 M P TR E TR (24 h 4] F
=22.400,P<C0.05;48 h 41 F=50. 245, P <0. 05)
R KO T MAV-2921 8 (3 Al 42 3 B Wi 40 i 1)
T,

LLLLLLLLLL

05
FTCA

24h 48h
3 blank EZE3 control E3 MAV-2921

()

7 (Notes) : * 41 [A] H %% (Comparison among groups) , P<C0. 05,
A BAEM 24 h M ARBME R B K4/ER 48 h 5
MR ARKIZER C W REITE R
8 FAMBBATE
A Flow cytometry detection at 24 h B Flow cytometry detec-
tion at 48 h  C Apoptosis rate of each group
Fig. 8 Apoptosis rate of each group
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