Journal of Pathogen Biology

20234E 07 H 518 &5 07 M
Jul. 2023, Vol. 18,No. 07

* 765 -

DOI.10. 13350/j. cjpb. 230704

WOEARE TPI EHAEYER S0

FR R S A FT T R
Q. THER R SERE%Z8 .0, TERN 75000452, T HERRYE SEBE 2R 5D

B FIURAYE B 0 XRMERR B TP 2R (A 0 45 6 AL B 38 47 43 7 5 B0 L 60 35 B 40 B LA &2 T 40 g bt
RN, FiE 7 NCBI A B4R U TPT 3R 1 A & B2 % 91 5 fi 1] ProtParam R {43 A 4 191 19 BLAK PE BT 5 dili 4 Signal
6.0 Sercer il TMHMM 2. 0 Sercer # {4 Bl I & 1 1) 15 5 Ik S 25 B IX 5 5k | SOMPA #il SWISS-MODEL #5443 #7 25 11 11
TR I S G s F B ABCpred JEDB #1 SYFPEITHI #iill TPI & F L% T B 4lfi i, LR TPI&E
247 AR A S e pI fH 5. 05 AR TRUEE AN, B TRk B A& F 5 0T 1 K 5 IS5 H 38: E mm —
REeER T o IRE G 52.63% , JEAREE S 15, 38 %0 .35 M 7. 69% BB 24, 29 %0 TR E A A A £ B 41l
KT @R, i WAV E RN ITE TR XERE TPIE A S A 2 MWEN B 4 T dMidt iR A6, H
U X 2 T U G %) MY 32 W R I A7 05 1 0 B 4R AL T 3O Sl
AREMEAR B8 s TPT 2R 5 A WA B 5% 40 BT s PR R AL
(GIEEESS)]| R378 [r#f4RIRFE] (G k=) 1673-5234(2023)07-0765-05

[Journal of Pathogen Biology. 2023 Jul;18(7):765-769,776. ]

Bioinformatics analysis and epitope prediction of tpi protein of Clostridioides dif ficile
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Ningzia Medical University ,Yinchuan 750004, Ningzia s China ;2. Institute of Medical Sciences,General Hospital of
Ningzria Medical University)

Objective To analyze the B cell and T cell epitope of TPI protein from Clostridioides difficil eusing bioin-
formatics methods, thereby predicting its physicochemical properties and the structure of proteins. Methods The amino
acid sequence of TPI protein from C. dif ficile was obtained from the NCBI database. The physical and chemical proper-
ties of TPI protein were analyzed by using ProtParam online software. The signal peptide and transmembrane structural
domains of TPI protein were predicted using Signal 6. 0 and TMHMM sever 2. 0 software. The secondary structure of the
protein was analyzed by online software SOMPA. The tertiary structure of TPI protein was constructed using SWISS-
Model online software. The online software ABCpred and IEDB were used to predict B cell epitopes. T cell epitopes were
analyzed by online prediction software SYFPEITHI. Results TPI protein is composed of 247 amino acids. It’s a hydro-
philic protein. It does not contain signal peptide sequence and transmembrane domain. The secondary structure of TPI
protein was analyzed by SOMPA online software, a-helix for 52. 63 % ,extenede strands for 15. 38,8-turns for 7. 69 % ,ran-
dom coils for 24.29%. Several dominant B cell and T cell epitopes were predicted.  Conclusion The B cell and T cell

epitopes of C. dif ficile TPI protein can be predicted by biological information method, which provides a theoretical basis

for the serological diagnosis and subunit vaccine research of disease.
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>VHV44345. 1 triosephosphate isomerase [Clostridioides difficilel
MRKPITAGNWKMHKTIKEALEFVNEVKDKVNSDKVEAVICAPFTLLKDLKEATKGTNIKIGAQNMHFEEK
GAFTGEVSPLMLKEIDMDYVVIGHSERRQYFNETDETVNKKVLKALEVGIDPILCVGETLEQREAGKTKD
VCKVQVEKALENVLKDDLSKVVVAYEPIWAIGTGKTATAEDANDVISYIREVIKGLYGELANEVRIQYGG
SVKPSNVAEIMGQSDIDGALVGGASLASNDYLDLVNF

E1 TPIEBMEERFT

Fig. 1 Amino acid sequence of TPI protein
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Fig. 2 Prediction of signal peptide of TPI protein
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Fig.3 Prediction of transmembrane domains of TPI protein
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Sequence length : 247
SOPMA :
Alpha helix (Hh) : 130 is 52.63%
310 helix (Gg) : 0 is  0.00%
Pi helix (1) : 0 is  0.00%
Beta bridge (Bb) : 0 is  0.00%
Extended strand (Ee) : 38 is 15.38%
Beta turn ((ire) 8 19 is  7.69%
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Random coil ({9 3 60 is 24.29%
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Fig. 4 Secondary structure prediction of TPI protein
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Fig. 6 Tertiary structure prediction of TPI protein
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Table 1 Prediction results of B cell epitopes of tpi protein

YIRS [VAs Al
Method Location Sequence
95-110 SERRQYFNETDETVNK
171-186 IGTGKTATAEDANDVI
ABCpred
223-238 QSDIDGALVGGASLAS
165-180 YEPIWAIGTGKTATAE
96-109 ERRQYFNETDETVN
130-139 LEQREAGKTK
1IEDB
172-182 GTGKTATAEDA
194-202 KGLYGELAN

% 2 TPIZEHEK HLA-A * 0201 R# 1 CD8™ T AR fx
Table 2 HLA-A * 0201 resticted CD8 T T cell epitope of tpi protein

r5 (A 75 34
Order Location Sequence Score
1 115-123 ALEVGIDPI 25
2 228-236 GALVGGASL 23

5.2.2 CD4 THIMRM 4RI EHE55 AR HLA-
DRBI * 0401 1 HLA-DRBI * 0701 #i il Th 4il Jff it
SRR I E S 15 A S BL /R R 47 40 #7518 {8 40 %l
BOEN 22 Fl 24, Horb, B0 HLA-DRBI * 0401 #y 3
i3t H 9 4,5 BN 70aa-84aa, 151aa-165aa, 165aa-
179aa, 19aa-33aa, 86aa-10laa, 97aa-11laa, 162aa-
176aa,185aa-199aa, 194aa-208aa; Fi il HLA-DRBI *
0701 B FE NI HEH 7 4.4 109aa-123aa, 143aa-157aa,
70aa-84aa, 158aa-172aa, 9aa-23aa, 97aa-111aa, 151aa-
165aa, A4 MM 19 T 40 LA H VaxiJen2. 0 8
PEASBUEE L B & E 4 1> HLA-DRB1 % 0401 #J Th
AL HF AR 2 A HLA-DRBI * 0701 A9 Th 41l g
HERNL(E 3.R D,
% 3 TPIZE A HLA-DRBI » 0401 BRI 1% CD4™ T ZHBA R i

Table 3 HLA-DRBI * 0401 resticted CD4™ T cell epitope
of tpi protein

e L 751 Figs
Order Location Sequence Score
1 165-179 YEPIWAIGTGKTATA 26
2 86-101 DMDYVVIGHSERRQY 22
3 97-111 RRQYFNETDETVNKK 22
4 162-176 VVAYEPIWAIGTGKT 22

% 4 TPI & # HLA-DRB1 * 0701 FR ] 1% CD41 T 48 ff 3= fiT
Table 4 HLA-DRBI * 0701 resticted CD4™ T cell epitope of tpi protein

75 L 731 o
Order Location Sequence Score
1 109-123 NKKVLKALEVGIDPI 28
2 97-111 RRQYFNETDETVNKK 24
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