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Sequence analysis and function prediction of Mycobacterium avium

intracellulare mmpL11 gene
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2.School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: To provide evidence for future research on the structures and function of mmpLll ( Rv0202¢) in
Mycobacterium, we analyzed homologous sequences, predicted topological structures and conservative domain
structures of two Nontuberculous Mycobacterions named M. Iniracellulare and M.avium, both of which were compared
with M.Smegmatisstr MC2155 and H37Rv. According to the homologous comparison,we found two standard strains
of mmpL11 homologous genes. The physicochemical properties and con-served domain of MmpL11 in M. tuberculosis
were predicted by ExPASy online tools. Online tool TMHMM Server 2.0 was used to predicted the topological
structure. Interproscan was used to predict conservative domain structure. SSpro was used to predict the secondary
structure. According to the physical and chemical properties of protein, the amino acid number of OCU48920 was
1 018, molecular weight was 108.4 kD, theoretical isoelectric point was 7.61, hydrophobic index was 0.227, the
amino acid number of MAP3637¢ was 1 007, the molecular weight was 107.2 kD, theoretical isoelectric point was
8.59, hydrophobic index was 0.231,the amino acid number of MSMEG0241 was 954, the molecular weight was
102.6 kD, theoretical isoelectric point was 5.98 and hydrophobic index was 0.305.By SignalP’ s predicting, we
found MmpL11 didn’t have signal peptide cutting locus in its three standard strains and signal peptide.The forecast
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of transmembrane showed that it crossed membrane 12 times and 12 peptides.N-terminal was within the membrane.

Secondary structure was given priority to with alpha helix and beta patches.The prediction of conservative sequence

and MmpL11 protein’ s function showed two MMPL transmembrane domain ( MMPL domain) structure, a sterol
sensitive polypeptide area (SSD domain). OCU48920, MAP3637c were homologous proteins of H37Rv MmpL11.

We speculate that their functions were similar with MmpLL11, and they were transcators of mycolic-acid.These two

proteins participated in transporting intracellular small molecules and signal transduction.

Keywords : Noniuberculous Mycobacterion ; Mmpl.11 ;Sequential analysis ; Function prediction
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Table 1 Physicochemical properties of MmpL11

Bk PR MmpL11 [FJUFH  ZAERAE o TE HERSHA BUkIEE g
H37Rv Rv0202¢c 966 103.5 kD 9.36 0.337 Cag39H7426 N 1206 01208543
M.intracellulare OCU48920 1 018 1084 kD 761 0227 C4819H7737N134701404843
M. avium MAP3637c 1007 107.2 kD 8.59 0.231 C4730H7672N133801379542
M.smegmatistr MSMEG0241 954 102.6 kD 5.98 0.305 Cag0s H7375 N 1247 01327 S 30
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Fig.1 Transmembrane structure prediction of MmpL11

H37Rv [ MmpL11 254438 e & 7 2 A P9 ) g
%12 B 1 (MMPL domain ) 544 8 Fll— A [ B2 U £
RKIX. ( Sterol-sensing domain, SSD) , P /™ #5 HE B /)
MmpL11 [R] P82 A7 P 55 iz 2 1 2540 0 —
A~ SSD Sl Hh I, R 1 R 5y 51 WE AT S 4 iz D) iE X
A7 SSD ZEHE IS 1 AE T B [ 3-8 Y W) Bz
A L A5 S 5 S I RE LI 2(a—d) o

FH SSpro %t MmpL11 [R]35 ¥ 51 47 — 9% 25 1) il
I 3 A7 S 7S PR ISR HERR I — R 25 A 24 L o~ R i A
B-HIENTE,

3 e

MmpL & A& — 45 S5 % BT 25 b

HEA I — A5 I 0, AT AR i 4% 25 W Bk
DARN 42 25 W R A A WIFE R I AE BTG 3 BT
I MmpL11 BA3 BEHUM LT R, 18 2 5 Bk 3k —
Pt H il ( MMDAG ) F %5 T8 2 % g (WE) 19 3
B FRATTHEI 7R BLR 43 BOFF B R MmpL1 1 AT g
Z: 5 UBE T A TR IR N1 i RO S AR . MR
I RCRRTE S BT R I PTIR G (0 A KRR (3K
W PE R S A

P A5 PR Y MmpL11 [R]85 )% 51 OCU48920
MAP3637c¢ MSMEG0241 5 H37Rv A [a]J5 £ 4 51 H
72% 76% 69% ., it BAL T T | B B3 A5 S K
TN N2 A8 3553 A Sk 7R - P AR HERR 9 MmpL11 [F]
P 2A Bk, s R RN ETE R 5 Ik, Bl
—A™ SSD ZEHE IS



TS A S AR T mmpL1 1 [R)JEIE R 5 431 I By B Fi

Domains and repeats

em———— e : » Domain
] : i : » Domain
1 100 200 300 400 500 600 700 800 900 966
Detailed signature matches
@ 1PRO04860  Membrane transport protein, MMPL domain
T 2 » PF03176 (MMPL)
@ 1PRO00731  Sterol-sensing domain
‘ ‘ — » PS50156 (SSD)
(@) &5 BIFFRH37RY (MmpL11)
Domains and repeats
i » Domain
{ : i m— ; : : : » Domain E
1 100 200 300 400 500 600 700 800 900 1018
Detailed signature matches
@ 1PRO04869 ~ Membrane transport protein, MMPL domain
e ‘> PF03176 (MMPL)
@ 1PRO00731  Sterol-sensing domain
i : g———— > PS50156 (SSD)
(b) MM EFFE (OCU48920)
Domains and repeats
o S ) » Domain
= » Domain
1 100 200 300 400 500 600 700 800 900 1007
Detalled signature matches
@ 1PRO04869  Membrane transport protein, MMPL domain
] » PF03176 (MMPL)
@ 1PRo00731  Sterol-sensing domain
== »PS50156 (SSD)
(©) S BF# (MAP3637¢)
Domains and repeats
—_—— 3 » Domain
: —————] » Domain
1 100 200 300 400 500 600 700 800 900 954
Detailed signature matches
@ 1PRO04g69  Membrane transport protein, MMPL domain
] » PF03176 (MMPL)
@ 1PRO00731 Sterol-sensing domain
: —_— » PS50156 (SSD)

(d) BERASEAFH (MSMEG0241)

2 MmpLl11 EEZEH

Fig.2 Transmembrane domain of MmpL11



12 4 #H

=4

& % %14 A&

SER I AT R IR AR AERR ) MmpL11 2K 135
AP MMPL 5% iz D fig X ( MMPL domain ) F1—
A [E BERRURS 22 K IX (SSD domain ) , #E H: 7] e AL
BA s ) fg o v] e 2 A SSD 45 44 3 7 JIH [ pit
A i 98 1 A D R AR S S e b
YEM .

IR mmpL11 FE PR B A5 B 2 T, oy 5 220
ABFGE MmpL11 2 A Y024 D BE K UFE MmplL11
ARy 24508 ) i 35 B 11 1 T A PR A R St R, A5
BT 45iE

(1) S EYE B2 % 5 i P 43 B FF B MmplL11
AR E & B, AR fERE TR A AE MmpL11 9 [R] 5%
FIFA , 3 e [ R T 51 T BB AE LG RO HR 48Ok 25
YA T 25k B2 W slR T 4 o i B Y

(2) FEf E P FRUERR ) MmpL11 () [F]J8 5 51)
Ao v VR 5 KB N s B PR A ) 3 A 1
OUAE A BN A AT 0 BT A 7 iR R IR

(3) i AW E B2 E H—28 MmpL11 #[H]
PR H , JF 3 AR A B e o A B M BT — )
SERG BERIEEIEAT AT, AR — 2 X% R I T RE Y
W SRS S HF

(4) 383 A= YAE B MmpL11 & H 70 HT
SE— A BT S5 BT R R SE T 3 AN
PRI B TR AR AT SRS

27 3wk

[1]JONYEJI C,NIGHTINGALE C, NICOLAU D, et al. Effica-
ciesof avium-M. liposome-encapsulate clarithromycin and
ofloxacin against mycobacterium intracellulare complex in
human macophages [ J |. Antimicrob Agents Chemother,
1994,38(3) :523.

(21 R, 250 Wk SR 0H . S I ES A S g s i [ M. L
AU N RZERE H A, 2012.

QI Yingcheng, LI Junlian, CHEN Meijuan. The practical di-
agnose of TB in laboratory [ M ]. Beijing: People’s Military
Medical Press,2012.

[ 3] R 24 S5 A% 53 BOFT T ik PR 5 A8 A 7 A 55 A 00 5 AR
AL D] PG4 HE A B R, 2004,

WANG Yan.The new technique platforms for screening and
detecting the mutational hot spots of genes associated with
M.tuberculosis Drug Resistance[ D ].Xi’an ;The Fourth Mili-
tary Medical Universitym,2004.

[4]5RBURK AR BURAS B 2 W B [ M ] b st AR

PR A, 2013.

ZHANG Heqiu, ZHAO Yanlin. Modern TB diagnosis tech-
niques [ M ]. Beijing: People’s Medical Publishing House,
2013.

[5]8) Z2. B £ kX ( Sterol-sensing domain ) )+
PEAELT]. 3 B I R~ 22 4 (AR BE2 R |, 2003, 31
(1):88-92,109.

HU Guangan. The molecular evolution of Sterol-sensing do-
main[ J].Journal of Henan Normal University ( Natural Sci-
ence) ,2003,31(1) :88-92,109.

(6] A e 2 s IS 1 5 — i fi i Ee XA e [ D] |
« L 323 KA, 2009.

YI Dongliang. The research upon prediction methods of
Transmembrane[ D ].Shanghai ; Shanghai Jiao Tong Universi-
ty,2009.

(7] A, w07 28, L A 5 B o i sk [ M) b
it BRI 2010.

WU Zujian, GAO Fangluan, SHEN Jianguo. Bioinformatics a-
nalysis practice[ M ].Beijing : Beijing Science Press,2010.
[8] GIOVANNA P, BATES R H, SALVATORE A, et al. Im-
proved BM212 MmpL3 inhibitor analogue shows efficacy in
acute murine model of Tuberculosis infection [ J] . PLoS

One,2013,8(2) :396.

[9]PACHECO S,BRAND J ,ZAVERTON M, et al.Sensitivity a-
nalysis and optimization method for the fabrication of one—
dimensional beam—splitting phase gratings[ J]. Optics Ex-
press, 2015,23(9) . 11771-11782.

[ 10] OWENS. MmpL.11 protein transports mycolic acid—contai-
ning lipids to the Mycobacterial cell wall and contributes to
biofilm formation in Mycobacterium smegmatis[ J ].Journal
of Biological Chemistry,2013,288(33); 213-222.

[11]CHIM N , TORRES R, LIU Yuqi,et al.The structure and
interactions of periplasmic domains of crucial mmpl. mem-
brane proteins from mycobacterium tuberculosis[ J].Chemis-
try Biology,2015,22(8) . 1098-1107.

[ 12]PACHECO S,HSU F F,POWERSET K M , et al. MmpL11
protein transports mycolic acid—containing lipids to the my-
cobacterial cell wall and contributes to biofilm formation in
Mycobacterium smegmatis[ J].Journal of Biological Chem-
istry, 2013,288(33) . 24213-24222.

[13]PILAR D, REED M B, BARRY C E. Contribution of the
Mycobacterium tuberculosis MmplL. protein family to viru-
lence and drug resistance [ J |. Infection and Immunity,
2005,73(6) :92-101.

[14] 2 DALV BRI L R T 5L 22 IR IR B2 A A 5

FiARIA M) b st AR A Akl , 2010.
The national health professional and technical qualifications
examination committee of experts. Clinical medical inspec-
tion technology [ M ]. Beijing : People’s Medical Publishing
House,2010.



