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Prediction and analysis of B cell andTcell epitopes in the StkP protein of Streptococcus pneumoniae by
bioinformatics

LI Shasha', WANG Huadong”, YANG Dan',MA Hong',FU Hui', LI Gang'® (1. General Hospital of
Ningxia Medical University .Yinchuan 750004 ,China ;2. The 942 th Hospital of the PLA Joint Logistic Sup port
Force ;3. Institute o f Medical Sciences sGeneral Hospital of Ningxia Medical University)

Objective The physicochemical properties and protein structure of Stre ptococcus pneumoniae StkP protein
were analyzed by bioinformatics method, and B cell and T cell epitopes were predicted. = Methods The amino acid
sequence of StkP protein was obtained from the NCBI database. The physical and chemical properties of StkP protein
were analyzed by using ProtParam online software. The secondary structure of the protein was analyzed by online
software SOMPA. ProScale online software was used to predict the surface accessibility,3-turn, hydrophilic, flexibility.
The tertiary structure of StkP protein was constructed using SWISS-Model online software. The online software ABCpred
and TEDB were used to predict B cell epitopes. T cell epitopes were analyzed by online prediction software SYFPEITHIL

Results StkP protein is composed of 659 amino acids. It’s a hydrophilic protein. The secondary structure of StkP
protein was analyzed by SOMPA online software. o-helix for 33. 08% ,B-turns for 7. 74 %, random coils for 39. 61%.
ABCpred and TEDB software were used to predict the B-cell epitopes of StkP protein,and the number of potential epitopes
were 9 and 7, respectively. SYFPEITHI online software predicted CTL and Th cell epitopes,and there were 8 CTL and 13
Th cell epitopes. Conclusion The B cell and T cell epitopes of S. pneumoniae StkP protein can be predicted by biological

information method, which provides a theoretical basis for the study of novel subunit vaccine based on StkP protein.
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GenBank: AAM47530.1
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AAM47530. 1 putative serine/threonine protein kinase StkP [Streptococcus pneumoniae]
MIQIGKIFAGRYRIVKQIGRGGMADVYLAKDLILDGEEVAVKVLRTNYQTDPTAVARFQREARAMADLDH
PHIVRITDIGEEDGQQYLAMEYVAGLDLKRYIKEHYPLSNEEAVRIMRQILLAMRLAHTRGIVHRDLKPQ
NILLTPDGTAKVIDFGIAVAFAETSLTQTNSMLGSVHYLSPEQARGSKATVQSDIVAMGITFYEMLTGHI
PYDGDSAVTIALQHFQNPLPSVIAENSSVPQALENVIIKATAKKLTNRYRSVSEMYVDLSSSLSYNRRNE
SKLIFDETSKADTKTLPKVSQSTLTSIPKVQAQTEHKSIKNPSQAVTEETYQPQAPKKHRFKMRYLILLA
SLVLVAASLIWILSRSPATIAIPDVAGQTVAEAKATLKKANFEIGEEKTEASEKVEEGRIIRTDPGAGTG
RKEGTKINLVVSSGKQSFQISNYVGRKSSDVIAELKEKKVPDNLIKIEEEESNESEAGTVLKQSLPEGTT
YDLSKATQIVLTVAKKATTIQLGNYIGRNSTEVISELKQKKVPENLIKIEEEESSESEPGTIMKQSPGAG
TTYDVSKPTQIVLTVAKKVTSVAMPSYIGSSLEFTKNNLIQIVGIKEANIEVVEVTTAPAGSVEGMVVEQ
SPRAGEKVDLNKTRVKISIYKPKTTSATP

B 1 StkP EEHEERFTI
Fig. 1 Amino acid sequence of StkP
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PHIVRITDIGEEDGQQYLAMEYVAGLDLKRYIKEHYPLSNEEAVRIMGQILLAMRLAHTRGIVHRDLKPQ
tteeeeee ttceeeeehhhttcchhhhhhtccccchhhhhhhhhhhhhhhhhhhetteeetccctt
NILLTPDGTAKVTDFGIAVAFAETSLTQTNSMLGSVHYLSPEQARGSKATVQSDIYAMGIIFYEMLTGHI
eeeettcceeeecheeeeehhh thhhhhheeeccttcctt hhhhhhhhhhhhtt
PYDGDSAVTIALQHFQKPLPSVIAENPSVPQALENVIIKATAKKLTNRYRSVSEMYVDLSSSLSYNRRNE
hhhhhhhhh¢ hhhhhheehhh hhhhhhhhhhhhhhhhhht
SKLIFDETSKADTKTLPKVSQSTLTSIPKAQAQTEHKSIKNPSQAVTEETYQPQAPKKHRFKMRYLILLA
hhe chhh C hhhhhhhhhh
SLVLVAASLIWILSRTPATIAIPDVAGQTVAEAKATLKKANFEIGEEKTEASEKVEEGRIIRTDPGAGTG
hhhhhhhhhheeee ee hhhhhhhhhhhhhttheehhhhh tteeeeccce e
RKEGTKINLVVSSGKQSFQISNYVGRKSSDVIAELKEKKVPDNLIKIEEEESNESEAGTVLKQSLPEGTT
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cccttceeeeeehttcceee hhhhhhhhhhtccchheeeehh eeeecccctt
TTYDVSKPTQIVLTVAKKVTSVAMPSYIGSSLEFTKNNLIQIVGIKEANIEVVEVTTAPAGSVEGMVVEQ
ee eeeeee eeehhhhhhhhhhhhhhhhhhttttceeeeee ttcceeeeee
SPRAGEKVDLNKTRVKISIYKPKTTSATP
eecttcceeeeee

Sequence length : 659

SOPMA
Alpha helix (Hh) : 218 is 33.08%
310 helix (cg) : 0is  0.00%
Pi helix (1) : 0 is  0.00%
Beta bridge (8b) : 0 is  0.00%
Extended strand (Ee) : 129 is 19.58%
Beta turn (Tt) : S1is  7.74%
n (ss) ¢ 0is  0.00%
Random coil (Cc) : 261 is 39.61%
Ambiguous states (?) : 0 is  0.00%
Other states G 0 is  0.00%

QL L e e e

wi P17,
Similarity threshold : 8
Number of states 3 7

B 2 StkP EAMZRHEMTN
Fig. 2 Secondary structure prediction of StkP
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B-folding for StkP
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Fig.4 Tertiary structure prediction of StkP
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® 1 StkP EA BAMKRATN
Table 1 Prediction results of StkP B cell epitopes

RS G AL J7 51
ABCpred 18 IGRGGMADVYLAKDLI

83 DGQQYLAMEYVAGLDL
139 PQNILLTPDGTAKVTD
196 YAMGIIFYEMLTGHIP
288 TSKADTKTLPKVSQST
307 IPKAQAQTEHKSIKNP
408 GRIIRTDPGAGTGRKE
414 DPGAGTGRKEGTKINL
554 KQSPGAGTTYDVSKPT

1IEDB 160 AFAETSLTQTNSM
361 WILSRTPATIAIPDVAGQTVAE
434 GKQSFQISNYVGRKSSD
458 KKVPDNLIKIEEEESNESEAG
577 KKVTSVAMPSYIGSSLEF
600 IQIVGIKEANIEVVEVTTAPAGSV
630 QSPRAGEKVDLN

F2 SkPEATHBRRMATN
Table 2 Prediction results of StkP T cell epitopes

FALRR LR R Fr 51 g

CTL %A 347 ILLASLVLV 30
33 ILDGEEVAV 27
88 LAMEYVAGL 27
144 LTPDGTAKV 25
345 YLILLASLV 25
121 LLAMRLAHT 24
346 LILLASLVL 23
574 TVAKKVTSV 23

Th AL 38 EVAVKVLRTNYQTDP 26
121 LLAMRLAHTRGIVHR 26
141 NILLTPDGTAKVTDF 26
156 GIAVAFAETSLTQTN 26
215 DSAVTIALQHFQKPL 26
262 VSEMY VDLSSSLSYN 26
343 MRYLILLASLVLVAA 26
391 NFEIGEEKTEASEKV 26
424 GTKINLVVSSGKQSF 26
464 LIKIEEEESNESEAG 26
536 LIKIEEEESSESEPG 26
609 NIEVVEVTTAPAGSV 26
623 VEGMVVEQSPRAGEK 26
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