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Prediction and analysis of the distribution of epitopes of Rv1385
from Mycobacterium tuberculosis
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Abstract : Mycobacterium tuberculosis ( M. tuberculosis) grows very slowly, thus it is difficult to obtain sufficient
amount of natural protein antigen. However, the preparation of recombinant protein antigen by genetic engineering
technology has some disadvantages, such as low expression, difficulty in purification, and low specificity. With the
development of bioinformatics, instead of cloning the whole protein, researchers can select dominant antigen
peptides according to the prediction of bioinformatics software, which has the characteristics of simplicity,
economy, and specificity. Therefore, this study adopts bioinformatics methods to predict the antigenic epitopes of
Rv1385 in M. tuberculosis and analyzes its dominant epitopes, which is of great significance for understanding the

immunological properties of Rv1385 and its relationship with the pathogenesis of M. tuberculosis . First, the amino

5 HEA.2018-12-21; & B H#:2019-03-23.

ESTR  FEARRH4S (No.8147009, No.81771692, No.81471563) ; Bt M A RHL T H4 (B FHE[2010]3154 5 ) 5 St M4 BE T TP HGH S
e (BHA KY F[2018]482).

YEE B W2, L, BIEER, WP 5 1 R R 5 18 £ EAENLH]L E-mail: huangjin@ gme.edu.cn.

«BISIEE LA, Lo, BIFFSE 0BRSS5 1) - 85 40 BOFF IR EUR ML . Email ; lianhuaq1013@ 163.com.



162 4 #H £ A 3 %17 4

acid sequence of Rv1385 was downloaded from NCBI database, and then the secondary structure of the protein was
predicted by bioinformatics software PSIPRED Server. The B cell epitopes were predicted by BepiPred 1.0 Server
and ABCpred, the CTL epitopes were predicted by BIMAS, SYFPEITHI, and NetCTLpan 1.1 Server, and the Th
cell epitopes were predicted by SYFPEITHI and NetMHCllpan 3.2 Server. Finally, the candidate epitopes of
Rv1385 were analyzed and predicted. Results showed that in the secondary structure of Rv1385, a-helix, B-sheet,
and random coil accounted for 51.8%, 41.6%, and 6.6%, respectively. There were four B cell antigen sites,
located in 109-124, 152-169, 178-192, and 198-209 amino acid regions, three CTL epitopes, located in 263—
271, 87-95, and 240-248 amino acid regions, and five Th epitopes, located in 77-91, 87-101, 234-247, 70—
84, and 46—60 amino acid regions. Bioinformatics analysis showed that Rv1385 contained potential B cell and T

cell epitopes, which laid a foundation for the further research and application of the epitopes of Rv1385.

Keywords : Mycobacterium tuberculosis ; Bioinformatics; Rv1385; Antigenic epitope

2k ¥ S B85 A O KR B ( Mycobacterium
tuberculosis , Mth) 5 | A2 () — i 5 HL 1A 20 iy 4 3238 1y 2%
T UVRH O BN PR T AR A% g, 1 3 S e 20 i vl 3
P R S AR US54 3 BT I B SR 1 Rk Y
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1 #ret STk
1.1 SEBRFI

M NCBI % 4i J2 6 & 3R 15 45 % o0 B AT
( Mycobacterium tuberculosis, Mtb ) H37Rv & 15 ¥k

M. tuberculosis HERRY Rv1385 45 &L 75, P55
591 - ATF02736, WP_031708180. 1, WP_031734789.1,
WP_017487696.1, WP _118962198.1, WP _031658710.1,
WP _016720430.1, WP _(070892765.1, WP _055366474.1 ,
WP _052635252.1, WP _057361138.1, WP _055375288.1,
WP_116258713.1 \WP_057370066.1, WP_015631297.1 FI
WP_019283631.1,
1.2 Rv1385 K R T

R HFEZEE A PSIPRED Server ( http ://bioinf.
cs.ucl.ac.uk/psipred/) TINIZER ) A5,
1.3 Rv1385 #) B 4REHLR R AL T

N FHAELE R BepiPred 1.0 Server(http ://www.
cbs. dtu. dk/services/BepiPred — 1. 0/) #1 ABCpred
( hitp://crdd. osdd. net/raghava/abepred/ABC
submission. html ) T % & H /9 B ZHHHT IR RAT
1.4 Rv1385 iy CTL HURERAGLHN

1. F BIMAS ( https ://www — bimas. cit. nih. gov/
molbio/hla_bind/) SYFPEITHI ( http ://www.syfpeithi.
de/bin/MHCServer. dll/EpitopePrediction. htm ) &
NetCTLpan 1. 1 Server ( http://www. cbs. dtu. dk/
services/ NetCTLpan/ ) FitiNiZ & 1/ CTL A7 ,
1.5 Rv1385 i) Th LR RALLH

I A SYFPEITHI ( http ://www. syfpeithi. de/bin/
MHCServer.  dll/EpitopePrediction. ~ htm ) il
NetMHClIIpan 3.2 Server ( http://www. cbs. dtu. dk/
services/ NetMHClIpan/ ) Titill i 8 (11 Th 41
1.6 Rv1385 SEE S 519 E R E TN

W FH Clustal Omega (http://www.ebi.ac.uk/Tools/
msa/ clustalo ) ¥ H I Z LR 75 T[RRI

2GR

2.1 Rv1385 I _R&EH
PSIPRED Server 255 ULIE 1, Hod o 1€ (H) |
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BHr&(E) JCHEI (C) 435 Y 51.8% 41.6% F
6.6% .
2.2 Rv1385 #J B ZHRaH R RAL

BepiPred 1.0 Server Fill45 53 /R 95~101,109
~124 152~169 178 ~ 192 198 ~209 218 ~236, 249
~260 S ILIR X B n] A 2 AT PR 2R A7 ; ABCpred T
DN ELA B i 28 A6 ] B d5e R B 7 B KU R 109 ~
124 94 ~ 109,120 ~ 135,189 ~ 204 . 195 ~ 210, 147 ~
162 .65~80, 168~ 183 i s, L5 W 1A 951 I 245

HHRAME(=0.65) |, [AlAT 454 Rv1385 25 1) — 2045
A TR 235 SR TG4 A7 78 1 DX BEdEA T 434, 4 B
Y ML B R A A AT R T 109 ~ 124 152~ 169,
178 ~192, 198 ~209 254 JLHR X Bt
2.3 Rv1385 #9 CTL &AL

i FH 3 Bl AR AR B A A I A3 fE A v Y
CTL RAOIZER IR 1,256 704, HEl AT Btk 4 i 1)
CTL FTAAIFELE T OMPdecase & 4 I T iR & 3L iR X
Bt.263~271 87~95, 240~248,

cone: jINnnEEEEEEENEsxEEEnnEnElEsnnEnsnlREEERRE!

Pred:

Pred:

CCCHHHHHHHHHHHCCCCCCCCCCCHHHHHCCCCCCCHHH

AR : MTGFGLRLAEAKARRGPLCLGIDODPHPELLRGWDLATTADG

10

20 30 40

cone: JINRENEEREEEsEEEooosEEEononnnnlEssnBREEERNE!
Preas: /P — ——€F ¢y

Pred: HHHHHHHHHHHHCCCCEECCCCHHHHHCCCCHHHHHHHHH
AR : LAAFCDICVRAFADFAVVKPOVAFFESYGAAGFAVLERTI

S0

SO0 JOo S0

coens : JINNEREEonSin-aEEEEonElENEEEsnnlNEEnnnEx!

Pred:

Pred: HHHHHCCCEEEEECCCCCHHHHHHHHHHHCCCCCCCCCCC

AR : AELRAADVLVLADAKRGDIGATMSAYATAWVGCDSPLAADA

S0

100 110 120

Conf : jnonlEIEEEEEsEENEENEEEsEExEEEEnnnEEEEEnnxt

Pred:
Pred:

) E——

CCCCCCCCCCCCHHHHHHHHHCCCEEEEEECCCCCCCCCC

ARz VTRSPYLCF?SLRPLLEV&&AHGRGVPVL&ATSNPEGA&Y

130

140 150 160

Conf : JoonnElNn-nEllEEEEEEENsoonBEEEEEEssEEnnoal!

Pred:
Pred:

170

CCCCCCCCCHHHHHHHHHHHHHCCCCCCCCCEEEEECCCC
AR : ONAAADGCRSVAQLVVDOVGCGAANEAAGPGPGSIGVVVGATA

130 190 200

coens: JANNEEEREEEEEnnEEEnENEEEEEnEEnnssnEREEERE!

SEme € —————————————
Pred: CCCCCCCCCCCCCCCCCCCCCCCCHHHHHHHCCCCCCCCC
ARz PQAPDLSAF?GPVLVPGVGYQGCRPEALGQLGGAASSQLE
210 220 230 240
Cont: jinanNllisnllENEENEENEERENEEEEREnxE!
Preds: I 7 R T
Pred: CCCCHHHHHCCCCHHHHHHHHHHHHHHHHHHHCC
AR PAVRREVLR&GPGVPELR&&GERMRDAVA?LAAV
250 260 270
Bl 1 Rv1385 ZZHL5HaTniN 45 R
Fig.1 Predicted secondary structure of Rv1385
%1 RvI385CTL RAFMELER
Table 1 Predicted CTL epitopes of Rv1385
Fm BIMAS SYFPEITHI NetCTLpan
FEN ol YDA SRS AL SRS A HAERESY
75 VLERTIAEL
HLA-A2 263 RMRDAVAYL 263 RMRDAVAYL
263 RMRDAVAYL
88 VLVLADAKR 51 AFADFAVVK
HLA-A3 / /
7 RLAEAKARR 87 DVLVLADAK
HIABT 12 KARRGPLCL 200 APQAPDLSA 124 SPYLGFGSL
i 240 LPAVAREVL 240 LPAVAREVL 240 LPAVAREVL
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2.4 Rv1385 i Th &KL
SYFPEITHI FI NetCTLpan 3.2 Server 7E£& 4K
T, SR B Th RAESR WK 2,255 2 Mkt

ZEFLHED Th 7 Al BEA T 77 ~91 .87 ~ 101 234 ~
247 70~84, 46~60,

%2 Rv1385Th RAFMLE R
Table 2 Predicted Th epitopes of Rv1385

SYFPEITHI NetCTLpan
Ry GEAC BIERR T 5 AR r BIERR T 5

225 PEALGGLGGAASSQL 51 AFADFAVVKPQVAFF
HLA-DRBI * 0101

77 ERTIAELRAADVLVL 71 ERTIAELRAADVLVL

17 PLCLGIDPHPELLRG 170 VAQLVVDQVGAANEA
HLA-DRBI * 0301

87 DVLVLADAKRGDIGA 87 DVLVLADAKRGDIGA

70 AAGFAVLERTIAELR 142 HGRGVFVLAATSNPE
HLA-DRBI * 0401

17 PLCLGIDPHPELLRG 70 AAGFAVLERTIAELR

228 LGGLGGAASSQLLPA AASSQLLPAVAREVL
HLA-DRBI * 0701 234

96 RGDIGATMSAYATAW
HLA-DRBI * 1101 70 AAGFAVLERTIAELR 70 AAGFAVLERTIAELR

38 ADGLAAFCDICVRAF DICVRAFADFAVVKP
HLA-DRBI * 1501 46

46 DICVRAFADFAVVKP

2.5 Rv1385 HIEEBR T 5 FRE %S

iz Ffl NCBI 1 Blast X} M. tuberculosis complex %%
R PEY 101 BREAR 1) Rv1385 iF 1T & LR 7 41 Xt
ZEL R — B0 81.32% ~ 100% ., R 5 M i %
—FMEEARIY 16 Bk M. tuberculosis TR HEHEAT W] I 1
3T AR ILE 2,

3 W ®

FERIRATIIRIE S PR VE S HEE A , i 2018 471
Gt DA A AR S0 , H AT 5 AT 1/3
N PUBGRER BT I, AR K20 H 180 1 ASET
ZEROR L RAE A 1990 AE LI, B 1 K R
B A BT B (LR 22 TN 24 Iz i 25 2
RL AR 1 22, DL R 45 R N 28 A 5 Bk I O 7
( Human Immunodeficiency Virus, HIV ) 3t [&] Jg& YL H
H B, A5 R R B TR R B RPRR Y

HREREE R ) — A H 2 ) U 5 B K I 259
R LR 2 — R A5 O R R T
( Mycobacterium tuberculosis , Mtb ) REWS HE A —FhE &
il BRE BOIR S , S BON AL GE BT 45 4% 25 W) 0 SURRPE %
I8 B, TR 2 Yok 4 kT AR A, 2
e BT AT R W PE R S5 R A . O T S X
A H B RIS B A B REDT S0 1E A BE
FOF| — BEXFEEAZ BT B AR A N A A0 5 1 R A B
F=PI AT A (4 25 B s B THE  h 24 55 2
Al BT RRIE S AT BRI A KRG AL I 4675 )

Jo, IRV A R W] 2 55 B S5 A% A A AT B 1 LAt A R
TR, WA IR AT R A, TE S5 % 40 BT
PRI RGTE  DNA F 0735 52 R4t A JoT 30 46 2 30 A A ad 72
R FEEE B Y WA IR T A A Sk A
WAL AL 6 AN ELL I BEAE R s R faTak
2 T B R S R I 1k Ay B e L HCO; Al
ATP Az JEEHE PP TR ; R 2 MR 28 ik T Mgt A 7% Tt 1
PR AR 5 2k H I IR A Pl Ak Y I R A R
AT TR T 1 A T T R A S R M K P TR i
TAFUEMR ; A FLTE R A L — S FLE R AR
JCEFLIT R 5 L TR Wi IR A W e 7% B AL L0 1R 5 Wl
PRAZWH AR WETR S O A IFL I R AZ AT -5 - W 5 FLIR TR
K 1F-5" -0 iR i ¥2 1§ ( Orotidine 5’ -monophosphate
decarboxylase , OMPdecase; Rv1385) i fk FL 1 ik 1%
TF-57 TR I R Az PR W WE AL AT R . 70 B 18 P
OMPdecase 1 274 A% LR 5% R 2H A, AHXF 43 F o
B 27.4 KDWY AR A AN T, S WA RO
(1) OMPdecase 5 .15 & W 2 1% W % 7% il 1) 566 [
ARG S B R PR BT R — 2% 2 ikEE 1, BD
VR P WE A R A5 L0 A 480 ANk R 4R
B T — AW E 2 S, 45 0 B E AT
OMPdecase B2 FE R 74 R UE M B, 7= AR 28 L
N7 PR AR, T2 T A AR 0 R e 1R 25 A% 2 I K
VUSSP v A e e 30 AR . Bl AR WA B2 0 Pl g
R A E B2 3 B R R S0 BT R A Y
W TH, Z3 ok 2 R T/EE MR,
AWTE i AEYAR BTk, B 20 B Rv1385 1Y
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B AR T AR EER AL, A &5 Rk N — 2 3 AT B e A
FROBT OHT L AT, S A% R ST R A2 W7 Ak 32 2
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Fig. 2 Multiple sequence alignment of amino acid sequences of Rv1385 from different strains
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