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S AT T R A S e
LolA-E fE HZ I MM EAE R, DL Lol REE
MHREHZH M EAERR, @ FEE
BE . G SR SRR IR | AR A%
5B, AFrElE I Lol RS E MW

]jJ ol [17]

1.4 EBASWSIIgEaHr

#k— 435 Fl SWISS-MODEL 7 £k % 48 )%
(https://swissmodel.expasy.org/) %t &l % il 14 5K

Interaction Network, PPI),
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2.1.1 FEALYERR: B ExPASY HUEAHT T R
MPEIRE Lol &4z H LolA. LolB. LolC,
LolD. LolE LA J% LoICD,E &AW ryEifb i, &4
JRAnR 1 7R, LolA il 208 A2 JE MR AL,
4 F R K CurossHi621N2750321S3, AN 43 F i &
23389.31 Da, LolB #&[1H 212 2 LRI, 4
T 3N CuosaH1700N2650510S6 »  AH XT 43 7 i i
24030.57 Da. LolC Z& [ 1 405 AL, 47
T3 K CrossHa155N5210855522 »  HH X 43 T i it hy
43676.16 Da. LolD # [ 235 P2 LRI, 4
F K CiizH183aN3200346Se ,  AH XF 43 F it f Ny
25695.38 Da. LOIE & [1H 414 NSRRI, 4
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44880.53 Da. LolCD,E 4 [] 1 1289 ™2 JE B4 A,
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1. BAMMEINE Lol Rt EERARBH SRS

Table 1. Physical and chemical properties of Lol system transporters in Vibrio parahaemolyticus

Protein Number (.)f Molecular formula Ef)llit:lﬁar ::;E:f Lf ;:ee?er:::?? | Mola.r z.ibsorption Mean _—
amino acids weight atoms point coefficient hydrophilicity

LolA 208 C1055H1621N2750321S3 23389.31 3275 5.19 1.195 —-0.396
LolB 212 C1084H1700N 285031056 24030.57 3403 6.19 1.683 -0.194
LolC 405 Cio6H3155N5210555522  43676.16 6219 8.89 0.777 0.393
LolD 235 C1121H183aN3250349Sg 25695.38 3635 5.71 0.174 -0.157
LolE 414 C2042H3276N5400567513 44880.53 6438 9.40 1.011 0.386
LoICD,E 1289 Ce250H10003N 170501817553 139893.40 19918 6.90 0.633 0.190
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Figure 1. Signal peptide prediction of Lol system transporters in Vibrio parahaemolyticus. A: LolA; B: LolB; C:

LolC; D: LolD; E: LolE; F: LolCD,E.
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Figure 2. Prediction of transmembrance region of Lol system transporters in Vibrio parahaemolyticus. A: LolA;

B: LolB; C: LolC; D: LolD; E: LolE; F: LolCD,E.
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Figure 3. Protein interaction network of Lol system
transporters in Vibrio parahaemolyticus.
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Figure 4. Location distribution of the prediction
models of tertiary structure for Lol system transporters
in Vibrio parahaemolyticus. It represents the process of
transport lipoprotein by LolA-E transporters.
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Bioinformation and tertiary structural information of LolC and LolE Hooks. A: Multiple sequence

alignment of LolC and LolE Hooks. Proline residues flanking the Hook are highlighted in pink, and predicted
B-sheets in blue. Vp: Vibrio parahaemolyticus; Ec: Escherichia coli; Vc: Vibrio cholerae; Se: Salmonella enterica
serovar Typhimurium; Yp: Yersinia pestis; Hi: Haemophilus influenzae; Pa: Pseudomonas aeruginosa. B: Tertiary
structural information of LolC and LolE. LolC and LolE are shown in purpleblue and cyans respectievely. LolC and
LolE Hooks are both shown in magenta.
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Abstract: [Objective] Vibrio parahaemolyticus is an important zoonotic pathogen. Its localization of lipoprotein
(Lol) system is responsible for the transport and localization of lipoproteins in this bacterium, which is closely
related to its pathogenicity and drug resistance. Systematic bioinformatics analysis of the Lol system transporters is
helpful to promote further research on pathogenesis and resistance mechanism of V. parahaemolyticus. [Methods]
The basic properties, protein interactions and tertiary structures of Lol system transporters LolA-E and LolCD,E of
V. parahaemolyticus were investigated by bioinformatics analysis, combining with EXPASy online tools, SignalP
4.0 Server, TMHMM-2.0, STRING, SWISS-MODEL and other softwares. [Results] LolA and LolB were acidic
hydrophilic proteins with signal peptide sites and no transmembrane region, while LolC and LolE were alkaline
hydrophobic membrane proteins. LolCD,E was an neutral hydrophobic membrane protein, and LolC-E and
LolCD,E had no significant signal peptide sites. Subsequent studies should add a signal peptide sequence in the
recombinant expression vector of LolCD,E protein, and combine with detergent treatment to ensure the protein
expression and purification. Protein interaction network showed that the coding genes of five proteins LolA-E can
co-express, and be responsible for the synthesis and transport of lipoprotein. LolA-E had close interaction with
other outer membrane proteins such as BamA, Pal, MacB and CmeC. Tertiary structural homology modeling
showed that V. parahaemolyticus and Escherichia coli had the similar structures in LolA and LolB proteins. And
LolC-E contained the homologous structure of MacB protein, which gave Lol system an important function for
consuming ATP to transport lipoproteins. Furthermore, this study found a conserved Hook structure in LolC and
LolE of V. parahaemolyticus for the first tim, which is a key region for LolCD,E complex to bind with LolA and
transport lipoprotein. [Conclusion] This study provides an important data basis for the study of expression
purification, structure and function of Lol system transporter in V. parahaemolyticus, and provides new targets for
the subsequent research and development of new antibacterials.

Keywords: Vibrio parahaemolyticus, localization of lipoprotein system, bioinformatics analysis, tertiary structure
of protein
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