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Bioinformatics and functional analysis of Brucella WbpL protein
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CAI Chunlian' (1. College of One Health . Tongren University » Tongren » Guizhou 554300, China ; 2. College of
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Shangqiu NORMAL university) * ™"

Objective The aim of this study was to analyze the WhpL protein of Brucella. The effect of WhpL. protein
on apoptosis was analyzed. Methods The amino acid sequence of WhpL protein of Brucella was obtained from NCBI
database. The physical and chemical properties,secondary and tertiary structure,hydrophilic, hydrophobic, signal peptide,
transmembrane region and subcellular location, antigenic determinate and domain of WhpL protein were analyzed by online
software. The recombinant expression plasmid pMAL-c5x-wbpL. was constructed to express the fusion protein of WhpL
and purified. The effect of WbpL fusion protein on apoptosis of RAW264. 7 cells was detected by flow cytometry. Re-
sults WhbpL. protein consisted of 335 amino acids and was stable with an instability coefficient of 28. 70. The secondary
structure is mainly a-helix,accounting for 64. 18%. WbplL protein had 11 antigen clusters,11 transmembrane regions but
no signal peptide. The WhpL. protein was located in the cytoplasmic membrane and its interacting proteins include MurC,
MurD, MurE, MurF,MurG,and FtsW. The pMAL-c5x-wbpl. recombinant plasmid was successfully constructed,and 60
ku of WbpL. fusion protein was expressed and purified. Flow cytometry showed that WhpL protein promoting effect on
apoptosis was also enhanced with the increase of WhpL protein concentration and the extension of action time. Conclu-
sion WhbpL protein had good reactivity, and the recombinant expression of WbpL could promote the apoptosis of

RAW264. 7 cells. These results provide scientific basis for further study on the function of WhplL. protein.
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Fig.1 pMAL-c5x-wbpL vector map
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Table 1 Amino acid composition of WbpL protein

WM OKH EHKGH  AER KH EARCH
Amino acid Number  Percent Amino acid Number  Percent
Ala(A) 42 12.5 Lys(K) 5 1.5
Arg(R) 15 4.5 Met(M) 6 1.8
Asn(N) 9 2.7 Phe(F) 16 4.8
Asp(D) 10 3.0 Pro(P) 14 4.2
Cys(O) 3 0.9 Ser(S) 19 5.7
GIn(Q) 6 1.8 Thr(T) 14 4.2
Glu(E) 6 1.8 Trp(W) 3 0.9
Gly(G) 30 9.0 Tyr(Y) 6 1.8
His(H) 7 2.1 Val(V) 26 7.8
Tle(D 25 7.5 Pyl(O) 0 0.0
Leu(L) 73 21.8 Sec(U) 0 0.0

SOPMA :
Alpha helix (Hh) : 215 is 64.18%
310 helix (Gg) : 0 is 0.00%
Pi helix ()i 0 is  0.00%
Beta bridge (Bb) : 0 is  0.00%
Extended strand (Ee) : 26 is  7.76%
Beta turn (ar=) 3 18 is  5.37%
Bend region (Ss)i: 0 is  0.00%
Random coil (Ca) 76 is 22.69%
Ambiguous states (?) : 0 is @.00%
Other states 2 0 is  0.00%

iR HI- IR
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2 WhpL EEHM RN

Fig. 2 Prediction of secondary structure of WbpL protein

3 WhpL EHM=RLEMTN
Fig.3 Prediction of tertiary structure of WbpL protein
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200,202-208,212-249,261-272,277-327 K FE IR AL (&
2) (5,

%2 WbpL EEHHEREZK BN
Table 2 Prediction of WbpL protein antigen clusters

TR E SR

= I
JPE Start End . J#
No. .. .. Sequence
position position
1 4 30 LLVSFFVSALLCGIGLFLLSHLLPANF
2 47 68 QIGGLALIPAILVTLAIFAPDL
3 70 89 VNMQLFLCLSGASLLLWVVG
4 96 117 ELSEIIRLGSQLLAAITVLYGL
5 119 146 PDFRLLPNLLPYWLEATLIVFALITAIN
6 155 179 DLMTVAGLGVPLVGIALLGALGLTG
7 184 200 GIGAVAAGGLLGFALFN
8 202 208 PPASIFL
9 212 949 GSPPLGLIVGTALLLLARET
HIVVALVLPLYYILDAGT
10 261 272 ILKAHSKHAYQI
1 277 397 GWSVPKVVAHVALLNTILIACVVALL
ALDHPLAQLTFLLVAAVATLILLLD
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Hydropath. / Kyte & Doolittle
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Bl 4 WbpL EEHKIR . GAMES
Fig. 4 Hydrophilic and hydrophobic analysis of WbpL protein
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5 WbpL E AR R R E &

Fig.5 Prediction of antigenic determinant of WbpL protein
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Fig. 6 Signal peptide prediction of WbhpL protein
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Fig.7 Prediction of the transmembrane region of WbpL protein
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Fig. 8 Interaction protein analysis of WbpL protein
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Fig.9 Construction and identification of recombinant expression
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Fig. 10 Expressionmm, identification and purification
of fusion protein WhpL
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Fig. 11 Flow cytometric analysis of WbpL protein
in promoting apoptosis
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