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Bioinformatics analysis of physicochemical properties and

structural characteristics of Mycobacterium tuberculosis RodA
ZHENG Hui', WANG Hua-lin', LI Na', ZHANG Lu', ZHOU Fang',YU Xiao-li', LIU Ting"
(1. School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University,
Whan 430023, China; 2. Wuhan Medical Treatment Center, Wuhan 430023, China)
Abstract: Using bioinformatic software to analyze and predict the structure and function of Mycobacterium
tuberculosis RodA. Analysis of the genetic information, homology, conservative domain, physical and
chemical properties and subcellular localization of Mycobacterium tuberculosis RodA were accomplished u-
sing NCBI, ExPASY and PSORTb. SOPMA, Vaxijen v2. 0 and other softwares were used to predict the
secondary and tertiary structure and antigenicity of RodA. Data showed that the total length of gene
Rv0017¢ was 1410bp, encoding 469 amino acids, and the molecular weight was 50 610. 83. The similarity
of the protein sequence to the Mycobacterium tuberculosis complex was more than 99% , which was highly
homologous and conservative. Moreover, the secondary structure of RodA has the largest proportion of al-
pha helix, followed by the C random coil structure, while the relative proportion of beta folding is very
small. In addition, RodA is not a protein factor that exerts a virulence effect in MTB, but has a high anti-
genicity. The RodA protein sequence is conservative and stable, and plays an important role in the forma-
tion of the membrane wall of the tuberculous bacterium, and has a high antigenicity, which can be used as

a new target for the treatment of drug-resistant tuberculosis.
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3.1 Rv0017¢ EAEREFER

NCBI H 0 & 75 » Rvool7c FE A 4K 1 410
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cell division protein RodA, 44 469 aa, £ 4 Jii &
S5 NP_214531,
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FtsW/RodA/SpoVE family cell cycle protein, 3 B
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3 o i | PSORTD 3f & £ = % Bacteria fll
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mic; Cytoplasmic Membrane; Periplasmic Outer
Membrane; Extracellular; Cell wall) #4771 # i,

1-38 Signal peptide
N-Terminal

Extracellular

T %) 45 R >~ 40 i 5 i (Cytoplasmic Membrane)
10. 00 4, Hoax for B AR 53 A %, 32 W 8 76 200 if o g
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H R W] RodA A 11 REFELEHE  ANE 1 R, dd
RodA 7 B I (1) 52 24 4549 , 47 AT e 76 LR 20 o Jie
gttt L REER .
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&7 73 134 146 198 227 262 268 374 385 438
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Sequence length : 469

SOPMA :
Alpha helix (Hh) : 210 is 44.78%
310 helix (Gg) : 9 is 0.00%
Pi helix (Ii) : @ 1is 0.00%
Beta bridge (Bb) : 0 is 9.00%
Extended strand (Ee) : 100 is 21.32%
Beta turn (Tt) 46 is 9.81%
Bend region (52) = 0 is 0.00%
Random coil (co) = 113 is 24.e9%
Ambiguous states (?) : 9 is 9.00%
Other states : @ is 0.00%
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g2l ) R N ) R IR R ) 2 TN LR R N |



20 7t

E0 G R W N

E 2019 4F

B 3 RodA # =28 45 HFm 42 A

A A RIS DG 2 L 5 1) A 55 D7 T A % 4 T )
PEAYY . AN RE 7 2, RodA {7 F-4i i BB |,
HA 11 RESRELEA . At = = &5 0l . 3 E
W HA VR, O RodA 18—
MR A RR R A T B AR R T M
SEHTAT N R B B R, T A TR
KAL) T

H AT AT 320 A6 7 R X G5 A%
FRREl-™ . HUaE 2 — A TR Y 2 e
RO A S5 R 1Y A K B AR IEAE T A BN Y
SEREIG B It BRI . 2 T 26 45 R Y B, A
IS AG AN 457 10 25 0 8 5 BE R B 45 208 24
RodA ZEZ5AT W I — A B 228 H . 2 5 BE Y 4=
ST AR 7R A K A | G ko 5 T 24 KL s
R SR T e, AT VR SNIR T T 24 45 A% 1 gk
LiLY 7

FEARSCH S 3% Rod A 8 #9531 » AT LA
TR FAZAE Y A ML BE R G T i T B Oy &
B2, RodA HA PRSP o e M & R Bt I
PR T LA T 25 45 4% 0 Ve A 25 W05 L T RERT 245 00F
FERBHTIRES o
Sk :
[1] World Health Organization. Global tubercu-
losis report 2018 R]. Geneva: World Health
Organization, 2018.
KA E AT ERMFIEER. B S BATE eis &
WA EmaE ey Emiz &F o] P
IR R F e & 2018(02).
Millet J P, Moreno A, Fina L, et al. Factors

that influence current tuberculosis epidemiol-

[2]

[3]

ogy [J]. European Spine Journal, 2013, 22

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

(4):539-548.
Zumla A 1,Gillespie S H, Hoelscher M, et al.
New antituberculosis drugs, regimens, and
adjunct therapies:needs,advances,and future
prospects [ J]. Lancet Infectious Diseases,
2014,14(4) .327-340.
Joloba M, Bwanga F. Drug Resistance in My-
cobacterium tuberculosis [J]. Current Issues
in Molecular Biology,2010,8(1):61-70.
Yu X,Wen Z,Chen G,et al. Molecular char-
acterization of multidrug-resistant Mycobac-
terium tuberculosis isolated from south-cen-
tral in China [J]. Journal of Antibiotics,
2014,67(4) :291-297.
Murphy D J, Brown J R. Novel drug target
strategies against Mycobacterium tuberculo-
sis [J]. Current Opinion in Microbiology,
2008,11(5) :422-427.
Sjodt M, Brock K, Dobihal G, et al. Structure
of the peptidoglycan polymerase RodA re-
solved by evolutionary coupling analysis [ J].
Nature,2018,556;118-121.
Emami K,Guyet A,Kawai Y,et al. Corrigen-
dum: RodA as the missing glycosyltrans-
ferase in Bacillus subtilis and antibiotic dis-
covery for the peptidoglycan polymerase
pathway [ J]. Nature Microbiology, 2017,
2:170109.
Noirclerc-Savoye M, Morlot C, Gerard P, et
al. Expression and purification of FtsW and
RodA from Streptococcus pneumoniae, two
membrane proteins involved in cell division
and cell growth, respectively [ J]. Protein
expression and purification,2003,30;18-25.
Begg K J,Spratt B G,Donachie W D. Inter-
action between membrane proteins PBP3
and rodA is required for normal cell shape
and division in Escherichia coli [J]. Journal
of Bacteriology,1986,167(3) :1004-8.
Queval C J,Roland B, Roxane S. The Mac-
rophage: A Disputed Fortress in the Battle
against Mycobacterium tuberculosis [ J ].
Frontiers in Microbiology,2017,8.
Berrington W R, Hawn T R. Mycobacteri-



449 WG . AR 2R 45 SEA% M EHT I RodA B 1S5 RRIE 1 0 135 8 25 4 21
um tuberculosis, macrophages, and the in- [J]. Nature,2018,556(7699):118. MLA.
nate immune response: does common varia- [16] #73 &, XNEH REEGWARREL]] P
tion matter? [ J]. Immunological Reviews, ZH AAHZRE,2015,35(8) :45-49,
2010,219(1) : 167-186. (17] %K. FFF. S 58857 R GH AN

[14] Henriques A O,Glaser P, Piggot P J,et al. [J]. 255 % 3,2009(3) :226-230.
Control of cell shape and elongation by the [18] Arora D,Chawla Y, Malakar B, et al. The
rodA gene in Bacillus subtilis[ ] ]. Molecular transpeptidase PbpA and non-canonical
Microbiology,1998,28(2) :235-247. transglycosylase RodA of Mycobacterium

[15] Sjodt M, Brock K, Dobihal G, et al. Struc- tuberculosis play important roles in regula-

ture of the peptidoglycan polymerase RodA

resolved by evolutionary coupling analysis

ting bacterial cell lengths [J]. Journal of
Biological Chemistry,2018,293:6497-6516.

PO N P P N N S SN N S SN N N N N N N N S N PN )

(L35 12 T
N PR SR R JE R R Tl = B
i s FIEE : K (14 :5: 4 50 FRRES, 155
Ry {HIE A FVERAE 55 IH 2 A BE 5
ARSI R TLC 4652 77 S MR osE i i
PEPRF TS BT ST A L SRR  H A T 2
HIPE B ERI AT JBE R BE . 5207 S0 st
Ji v R R /N BB B B N e B B HPLC 5 ikl , 28
i — RN Ty 2 58 LRI RS e Ve R AT A ES G
B REAT AR, FLRE Sl ARG I s 58 TR /N B el 7 Al
FFEEoR . BIAE % AT R 52 07 A0 R et
O Jo e A A 1 ) 7 s
SZ 30k
(1] KR, Z2®, 3.5 L7 ARRKRFEA
B R BG ZEFNLT] £B/ES,2014,29
(04):692-701.
(2] x#.xE.Z280. Y LFREL7FLLER
Bty I R I7 2 B xF S B e Thy /Th, #) 3% &
(). # R P E25,2019,14(02) : 462-465.

[5]

[6]

[7]

[8]

[9]

T RS G EEREE ARTEOLERE
#AL)]. P E % E,2014,25(19) :1750-1753.
BRBGEER & PRAREESE —F
[M]. b7 . B & 25443 o, 2015,
FEZ BRI, F. A F7ERT RN
EAAELI]L PEE®RF A5 & E.2013.19
(13):131-133.

INELEEFLURGF R EEELNF R
@k A [J] 4P E %, 2016, 36 (09);
937-940.

He, K EERBRAE LZFRKEGEEE
EE A )] P B IR % e AL 2016,10
(10) : 288-289.

AR, F 5% B R E BERERESR
[J]. P E R %K E2%,2018,27(09) : 14-16.
FHELBA T BB F AR K B
“REAREMRL]] B2 EERZZ%,2016,27
(11):2646-2649.



