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Bioinformatic analysis and epitope prediction of MG_095 protein of Mycoplasma genitalium
CHEN Liesong, YI Xiyang, ZENG Qilin, WU Yimou (Institute of Pathogenic Biology . Basic Medical

School s Hengyang Medical College s Hunan Provincial Key Laboratory for Special Pathogens Prevention and Control ,
Hengyang 421001, Hunan s China)

Objective  The physicochemical properties, structure and epitopes of MG _095 protein of Mycoplasma
genitalium was analyzed by bioinformatics methods, which contributed to further explore its potential as a potential
vaccine candidate antigen. Methods Firstly,the DEG database was used to investigate whether the MG_095 gene is an
essential gene for M. genitalium; Secondly, the amino acid composition, physicochemical properties, hydrophilic/
hydrophobicity, subcellular localization, secondary structure, transmembrane structural region,signal peptide, modification
sites and interacting proteins of target protein MG_095 were analyzed by bioinformatics softwares, such as Prot-Param,
ProtScale, DeepTMHMM, SignalP6. 0, BUSCA, SOPMA, Motif Scan and STRING; Finally, B- and T-cell antigenic
epitopes of target protein were predicted using software IEDB, ABCpred, SYFPEITHI and NetMHCIIpan 4. 1.  Results
The target protein MG _095, encoded by the M. genitalium essential gene MG _095,is a stable hydrophilic protein
consisting of 398 amino acids,with a molecular formula of C,,5 Hs157 Nsyr Ogs, S »a molecular mass of 44. 931 54 ku,and a
theoretical isoelectric point of 8. 80. Its secondary structure consists mainly of a-helices and random convolutions. MG_
095 protein is localized to the extracellular, which contains a signal peptide, has no transmembrane region, possesses 19
phosphorylation sites,4 glycosylation sites and 2 N-cardamoylation sites,and interacts with several ribosomal proteins. In
addition, the target protein MG _095 contains 6 dominant B-cell antigenic epitopes and 3 dominant T-cell antigenic
epitopes.  Conclusion MG_095 protein,as a putative surface-exposed molecule, has excellent immunogenicity and could
be a potential vaccine candidate molecule for M. genitalium.
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Table 1 Amino acid composition of MG_095 protein

RAHR B ) a7 (%)
Amino acid Quantity Percent of total amino acid
WHEER Ala (A 20 5.0
K& Arg (R) 7 1.8
KAWEME Asn (N) 44 11.1
KL QM Asp (D) 18 4.5
A& R Cys (O 1 0.3
BHEBME Gln (Q 21 5.3
BHEM Glu (E) 19 4.8
HA® Gly (& 20 5.0
HE M His (HD 2 0.5
RIEEM e (D 23 5.8
SR Leu (L) 38 9.5
R Lys (K) 34 8.5
B & R Met (M) 5 1.3
KA Phe (F) 32 8.0
I % B2 Pro (P) 8 2.0
225 R Ser (S) 35 8.8
AR Thr (T) 40 10.1
BERR Trp (W) 5 1.3
B &R Tyr (Y) 10 2.5
AR Val (V) 16 4.0
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Fig. 1 Hydrophobicity ofMG_095 protein
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Fig. 2 Analysis of subcellular localization of MG_095 protein
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Fig.3 Prediction of secondary structure of MG_095 protein

4 MG 095 EEREBERXRES5ESKEN

2 Deep TMHMM #4722 I . & 8L MG _095
B AN B 5 R 40 BT 08 7R 1) TR0 4 7R 48 A 400 i
AN B RERE R 100 %0 (& 4) . ffi ] SignalP 6. 0 Tl 25
RERZEAEABEBESIK(Sec/SP I, H AR
0 100% (K 5 . A5 5 IRV EIN6; 86T 22~23
A7 B ARy 99. 72 %%,



e 414 -

T E B R AN F R E
Journal of Pathogen Biology

2024 FF A4 B9 B AW
Apr. 2024, Vol. 19.No. 4

DeepTMHMM - Most Likely Topology | Type: Globular + SP
Outside

Signal ==
Inside

Q 50 100 150 200 250 300 350 400

DeepTMHMM - Posterior Probabilities
10

Probability
i=] i=]
& ®

o
-

o
[N

— Outside
— Signal
0 50 100 150 200 250 300 350 400
Sequence

|

B4 MG_095 EAMEREXFN

Fig. 4 Prediction of MG_095 proteintransmembrane region
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Fig.5 Prediction of signal peptide of MG_095 protein

5 MG_095 EE#IFREIHA TN

i FI 4R T. B Motif Scan Xf MG _095 & [ 8%
JE A A A AT O L 25 R BN 2 R AR 4 RS
A7 5 A3 B T 48 ~51 i1, 120~123 i, 179~ 182
LA 217~220 519 DBERR AL A2, 53 5L T 333~
336 17,86 ~89 11,128 ~131 i, 134 ~137 {212~
215 1% ,312~315 17 .335~338 {1 .372~375 {if .382~
385 117,395~ 398 fif .40 ~42 7,56 ~58 fif .85~ 87
7. 134~136 3 . 173~175 {3 \185~187 1, 277~279
fi7.320~322 (i Fl 332~334; 4. I8 2 > N-E
B Ak A7 3 0T 98~103 fiLFll 208~213 fii (3R 2) .

F2 MG OSEO#EFREMUATNLER
Table 2 Post-translational modification site prediction
of MG_095 protein

P e 1 i B i A3 15
Post-translational modification Modification Site
48~51,120~123,179~ 182,217 ~
N-H %4k
220
CAMP 5 cOMP (BT E 555 g5
P 984 A 1 1
86 ~89,128 ~ 131,134 ~137, 212~
Jik 7B M 2 R 1L 215,312~315.,335~338,372~ 375,
382~385,395~398
40~42,56~ 58,85~ 87,134~ 136,
E B C BRI 173~175,185~187,277~279,320~

322,332~334

N-17 5% Bt fb 98~103,208~213

6 MG 095 EAMEEZES RN

22 STRING £ 4 54 1 43 Br » 45 3% s MG _
095 15 rpsF(MG_090) ,ssb(MG_091) ,rpsR(IMG
~092) .rplI(MG _093),dnaB(MG _094) , fusA (MG _
089) . rpsG (MG _088) . rpsL (MG _087) . rplK (MG _
081) Ml rpl ACMG_082) fF#E HAE K F (B 6) . #m MG
_095 A RES 5 A H SRR A B i B A T AR

B6 MG 095 EEHMEMEME

Fig. 6 Protein-protein interaction network for MG_095 protein
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AR B R RALHEAT 50 BT, 5 R LR 7, B T AR
A B €0 DX I i T 4k $R R X SR X B 5 JE A B 4
MO R AL . 25 53X 28 43 B 45 L, TEDB #1124 i 3% 1
FIREEE T MG_095 /Y B 4B R A A 13 4~ 3),
A A ABCpred 7 28 Iz 55 % A9 328 19 #ft 248 I 45 X
MG_095 & 1/ B 40 i & v 28 47 5000 43 07 » B 15 &
FERAE 0.5, 535 T 0.5 g8 A T 45 51, A5
F 25 ATRERY B A0 AL, M3 P Fh Ok Y T 4%
o i e AR i SE TR B A M A, SRS 6 AN
B MR E D,
8 MG 0951 TR ERATME R

iz | SYFPEITHI #& 4 #i il MG _095 B HLA-
DRBI1 * 0101, HLA-DRB1 * 0301, HLA-DRB1 *
0401, HLA-DRB1 * 0701, HLA-DRB1 * 1101 #I
HLA-DRBI = 1501 FRil¥E HTL A, 0 vk 5K 415
3>>30 BRRBL A 14 /(K 5),
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;;| % 5 £ SYFPEITHI 544545 >30 B9 MG_095 E B #) HIL R AL

N Table 5 HTL epitopes of MG_095 proteins with

5:;{ £ score —>30 predicted by SYFPEITHI software
— - — = Serial 4 Starting;‘e‘lmino Sequence S‘core
number Allele acid site

§. ;““ 1 HLA-DRBI * 0101 160 NNFWFGLKALKEFDTV 35
= 2 HLA-DRBI #0101 137 DSGYKDQLAKALANN 34
R SR T R 3 HLA-DRBI % 0101 282 LNSFNVLLTYQLEAN 33
o | 4 HLA-DRBI * 0101 303 PNGFSFLFPSNLEGK 33
‘ 5 HLA-DRBI * 0101 90 EVLFANIYGGISSLL 32
i ; 6 HLA-DRBI #0101 51 GYFLETQRSRGSYNP 31
: 7 HLA-DRBI % 0301 340 NTMLLTDLQKKQDQV 30
EEEEEs L IR 8 HLA-DRBI * 0701 60 RGSYNPTASLTMIKL 34
9 HLA-DRBI * 0701 375 EKQFNDASTADFFKA 30
o A Dﬁ‘i)i%ﬁi% é{fmi %B E%% iﬁ(ﬁ %%Tii . C %%ﬁ g; Egﬁ 10 HLA-DRBI * 1501 109 IQPMLTYWNLVNNSL 34
;; S AR e 7 11 HLA-DRBI * 1501 351 QDQVNRFVGFIGQNH 34
B7 MG 095 EAMBHBEEESCTD 12 HLA-DRBI * 1501 100 ISSLLNFRIIQPMLT 30
A Beta-turn predi;ion result B Surface accessibility prediction 13 HLA-DRBI * 1501 110 QPMLTYWNLVNNSLS 30
result C Fexibility prediction result D  Antigenicity result E 14 HLA-DRBI * 1501 279 KFKLNSFNVLLTYQL 30

Hydrophlicity prediction F

result

Bepipred Linear Epitope Prediction 2. 0

Fig.7 Prediction of B cell antigen epitopes of MG_095 protein

*x3

IEDB 34 H1ill MG_095 E B/ B 4 AR R AL
Table 3 The possible B cell antigen epitopes of MG_095
proteinpredicted by IEDB software

B 2Ok E J7 51

2= o Yo ‘.
Seitl Suring Eniing i it

number  amino amino Sequence Sequence

acid site  acid site length

1 26 31 PQSSFF 6

KINGMENKTGYFLETQRSRGSY

2 i 69 NPTASL ¢ 2

3 74 90 LGDEKEFKNVDTTKQDE 17

4 127 144 GSTNDLITFKDSGYKDQL 18

KFDTVKLQANNTATSSTRASTT

0 1o 201 QNTNNKH?AR 32

6 203 220 KITINGNGGTNNDQNATV 18

7 243 259 NEIKFEDYVTDSSPTTS 17

8 266 276 KSKWNTELTHT 11

9 294 305 EANQKSQYLPNG 12

10 314 327 LEGKIDSSKSYWNN 14

11 333 342 KRTTNEENTM 10

12 349 356 KKQDQVNR 8

13 366 383 FTLSANSINEKQFNDAST 18

76 28 8 1F NetMHCIIpan 4. 1 3% #% 4 [ 9
HLA S50 56 R AT #8480 B HTL A F0I L 35 & i &
B ALK B 5 2 2 19 MHC 43 T 5 45 & 1Y B 45 A
JIHERFHT 0. 5% . 359855 R4 & I HEFET 0.5%0~2%,
T A5 2R W s e & W IKBA 19 %, 59456 1 Ik B
A 53 4K 6) . LR 4T IX P A B Y B 45 R AT
HEWT MG_095 B & A 3 &M HTL A1 (K D,

% 6 NetMHClIpan 4. 1 Fiill MG_095 85 MHCI 54 WM& R

Table 6 Prediction of MG_095 protein binding to MHCII
by NetMHClIIpan 4. 1

Hifh MHCIL 7> 1) SRESSRMRBIEL S48 B

EoivE T3Sl Amount of strong Amount of weak At
Allele encoding binding peptide binding peptide Total
MHCII segments segments

HLA-DRBI * 0101 2 5 7
HLA-DRBI % 0301 1 8 9
HLA-DRBI % 0401 10 17 27
HLA-DRBI % 0701 3 7 10
HLA-DRBI * 1101 2 5 7
HLA-DRBI % 1501 1 11 12

R4 MG_095s ZEEMME B HAMBER AN LR
Table 4 Prediction of dominant B cell epitopes of MG_095 protein

RT7 MG_095 EEHME HIL RATMLE R
Table 4 Prediction of dominant HTL epitopes of MG_095 protein

it MHCIL 0 TR RIGEE

o) bR A A B
) PR A 1 75 B 535
Serial . . . .
Starting amino Sequence Amount of  Score
number L . .
acid site amino acids
1 333 KRTTNEENTM 10 0.92
2 266 KSKWNTELTHT 11 0. 90
3 315 EGKIDSSKSYWNN 13 0. 88
4 56 TQRSRGSYNPTASL 14 0. 87
5 250 YVTDSSPTTS 10 0.85
6 189 STTQNTNNKIDAR 13 0. 85

5 e o Lo ) P
: Fhi A [ZA izl 1353
Serial . . . .
b Allele encoding ~ Starting amino Sequence Score
pumber MHCII acid site
1 HLA-DRBI % 0701 60 RGSYNPTASLTMIKL 34
2 HLA-DRBI * 1501 351 QDQVNRFVGFIGQNH 34
3 HLA-DRBI * 0101 303 PNGFSFLFPSNLEGK 33
5 it

Mg B # 5 A B BE B 45 i oo 19 W 4
BT A Ay — IR B0 R R A2 4 0 A L 7 R
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W NS . TR A B JC Al i BE L 3200 B A X - P T
JE AT HE 2R AR 24 Wi PR IR 7 AR T8 JH T8 B
i R DNA S A HTAE 2R 0 K B P e 2 | s %
KW, SR, Ak Mg X 3 26 25 ) 1) T 24 1k A
A BRI P 22 22 T e A A A5 i PR YA I T I A
R KRR e A, H T JC R Mg B 1 ] 1
PRI, PR 5T 92 e A A T T 2 A 000 B T T AR Y T
By H2 okt 2 By 45 Mg JR% e i i 13 fifk o 1) SC R ) L

AR FETAEWE B 2 28R 2 0 A
TR M A OC B TR T A O B RS SR R, N
FH R B 53 A BEAR D D A% 1) 5 DR 21 2 P 2 R4 3
L BSCHE TP A7 4 S DR o B 7 ) ) B P BT L 46 A
R i 3R A0 45 o A R, AT L ST B R Y AL
i 1B o S BT R SR HE R 2 AR AR

AT e P A A B R P B AR AR 22 T MG_095
AN TER SR N 2 Fh A W) A5 B e B R A o B
HAY et G5 R H o 0 T R R 40 A 1Y
FaE RAK PR A H— M R & Ry 91 % th R
2T 3 A R A 22 PR 55 I 17 T B R R A i 3 7
HH MG_095 Al g J2 fig AU s 42 b i o
[Rl B, Uniport £ 88 & o8 1% 85 1 BN (B2 19 iR 2R
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