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Abstract

[ Objectives ] To clone and analyze the vscB gene of Vibrio alginolyticus HY9901 by bioinformatics. [ Methods] A pair of specific

primers were designed according to the vscB gene sequence of Vibrio alginolyticus HY9901. The full length of the primers was cloned by PCR

and analyzed by bioinformatics. [ Results] The vscB gene was 429 bp long, encoding 142 amino acids, with a theoretical molecular weight of

16.4 kDa and a p/ value of 5.48. Amino acid sequence analysis of VscB showed that VscB was not a secretory protein, without signal peptide

and transmembrane region, and there were protein kinase C phosphorylation site and casein kinase 1l phosphorylation site in the sequence. Ho-

mologous comparison of amino acid sequences showed that VscB of V. alginolyticus had the highest protein similarity with Vibrio Parahaemo-

Iyticus, reaching 91% . Phylogenetic tree analysis showed that the corresponding proteins of V. alginolyticus VscB, Vibrio Parahaemolyticus

and Vibrio diabolicus were clustered in the same subfamily. Functional domain analysis showed that it had CesT family domain. Tertiary struc-

ture prediction showed that there were 3 a-helices and 5 B-turns in VscB protein. [ Conclusions ] This study provided a theoretical basis for

further study on the function of chaperone of V. alginolyticus.
Key words

1 Introduction

Vibrio alginolyticus, as one of the main pathogens of marine
aquatic economic animals, has caused serious harm to aquaculture
industry''’. As a virulence factor of V. alginolyticus, Type III se-
cretion system (T3SS) is closely related to its pathogenicity. T3SS
can be divided into five types of proteins according to their func-
tions, which are regulatory proteins, effector proteins, device pro-
teins, molecular chaperones and regulatory proteins™’ . Different
proteins have different effects on the host. Although there have
been many reports on the mechanism of T3SS effector protein”
there are still few studies on the effect of T3SS chaperone, which
is necessary for maintaining the stability of effector protein in bac-
terial cytoplasm™’. Molecular chaperones also assist in the secre-
tion or transport of T3SS effector proteins™ | and some can also

enter host cells™®™”’. VscB protein is an important component of
T3SS, which is supposed to play an important role in host inva-

sion. However, the function of chaperone VscB of V. alginolyticus
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T3SS is still unclear.
analysis of vscB gene of V. alginolyticus HY9901 will provide the-

Therefore, cloning and bioinformatics

oretical basis for further study on the function of chaperone of

V. alginolyticus.

2 Materials and methods

2.1 Materials

2.1.1 Strains

V. alginolyticus HY9901, isolated from diseased red snapper in

8] was stored in the ultra-

Zhanjiang Port, Guangdong Province
low temperature refrigerator at —80 °C in this laboratory; the re-
ceptor strain E. coli (DH5a) was preserved in this laboratory;
the pMDI8-T (Amp* ) cloning vector was purchased from Takara
Biotechnology.

2.1.2 Reagents. TIANamp bacteria DNA kit and DNA gel re-
covery kit, kit ( Tiangen Biotech); Ex Taq DNA polymerase
( Takara Biotechnology ); primer synthesis and sequencing
(Shanghai Sangon Co. , Titd. ).

2.1.3
ment (Bio-Rad Life Medicine Co. , Lid. ) ; ultrapure water instru-

Instruments. Electrophoresis instrument and PCR instru-

ment (Beijing Rightleder Water Treatment Equipment Co. , Tid. ) ;
refrigeration high-speed centrifuge: ( Eppendorf Life Sciences
Co. , Lid. ) ; HVE-50 series autoclave; (Hirayama); gel imaging
equipment ; ( Priotein Simple) ; ultraviolet spectrophotometer; (Shi-
madzu) ; ultra-low temperature refrigerator; (Thermo Fisher).

2.2 Methods

2.2.1 Genome extraction of V. alginolyticus strain HY9901. V. algi-

nolyticus was removed from the ultra-low temperature refrigerator
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and marked on the TSA plate; single colonies were selected and
inoculated in TSB medium according to the ratio of 1: 100; it was
cultured in a shaking table at 28 °C at a rotational speed of 180
r/min for more than 14 h, and a small amount of bacteria liquid
was transferred into a centrifuge tube; a high-speed centrifuge was
used to centrifuge at 10 000 r/min for 2 —3 min, the supernatant
was discarded and V. alginolyticus was collected ; according to the
bacterial genome extraction kit, the total DNA of V. alginolyticus
was extracted ; it was refrigerated at —20 “C for later use.

2.2.2 Cloning of vscB and wvscD genes. According to the whole
gene sequence of V. alginolyticus in GenBank ( Accession;
GU074526) , a pair of primers were designed; the forward primer
F1 of vscB was ATGTTAGATAAGATGATGAAATC; the reverse
primer Rl was TCATGGTAACCACACTGTATG. PCR reaction
conditions ; vscB—pre-denaturation at 95 °C for 5 min; denatur-
ation at 95 °C for 30 s, annealing at 60 “C for 30 s and extension
at 68 C for 30 s, a total of 30 cycles; extension at 72 °C for
10 min. PCR products were detected by 1% agarose gel electro-
phoresis, and then glue recycling kit was used for glue recycling.
2.2.3 Ligation and sequencing of the target fragment to the vec-
tor. vscB and pMD 18-T vector were ligated overnight at 4 °C , and
the ligated products were transferred into competent E. coli DH5«
cells, cultured at 37 °C, and the positive clones were tested after
colony PCR detection.

2.2.4  Web sites for bioinformatics analysis”®'. The amino acid
sequence, theoretical isoelectric point (pI) and molecular weight
of the target protein were predicted online by ExPASy Proteomics
Server; SignalP4.1 Server was used to predict whether the target
protein contains signal peptide ; GeneDoC was used for homologous
comparison of amino acid sequences of the target protein; the phy-
logenetic tree was constructed by Clastal 2. 0 and MEGA 6. 0;
TMHMM Server 2. 0 was used to predict whether the target protein
contains transmembrane structure; the functional sites in protein
amino acid sequence were analyzed by SoftBerry-Psite; the domain
of the target protein was predicted by NCBI conserved domain da-
tabase CDD; SWISS-MODEL was used to predict and construct
the tertiary structure of protein online.

3 Results and analysis

3.1 Full-length cloning of vscB gene A wscB-specific band
with a length of about 400 bp was obtained by PCR reaction
(Fig.1). The open reading frame (ORF) of vscB was 429 bp and
142 amino acids were encoded. wvscB was submitted to GenBank
with vscB login number; MG905226.

3.2 Physicochemical properties of VscB  VscB protein of
V. alginolyticus was analyzed by ExPASy. The results showed that
the total number of atoms of VscB protein was 2 308, and its mo-
lecular structural formula was C,,H; 5, N1490,,0S;. The theoretical
molecular weight was 16.402 kDa and the theoretical pI value was
5.48. The instability coefficient was 38. 76, which indicated that
the protein was stable; the fat coefficient was 101.62, and the to-
tal average hydrophilicity was —0.251. The total number of acidic

amino acid residues (Asp + Glu) and basic amino acids ( Arg +

Lys) was 19 and 14, respectively. The N-end of the protein se-

quence was methionine (Met). The estimated half-life was 20 h in

yeast and 10 h in E. coli. When expressed in vitro, the half-life of
mammalian reticular cells was about 30 h.
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Note: A. PCR amplification of vscB gene; B. Colony PCR identification
of wscB positive colonies.

Fig.1 Cloning of vscB gene

3.3 VscB sequence analysis SignalP 4.0 Server was used to

analyze the N-end signal peptide sequence of VscB protein. The
results showed that vscB had no signal peptide, which indicated
that VscB was not a secretory protein. The prediction results of
TMHMM Server 2.0 showed that VscB had no transmembrane re-
gion. SoftBerry-Psite predicted that there were three potential
phosphorylation sites of protein kinase C and four phosphorylation

sites of casein kinase II in VscB amino acid sequence (Fig.2).

1 ATGTTAGATAAGATGATGAAATCTTTAGCGGAAGCGCTAAAGGTAGGGGATTTTATTGCC ~ 60
MLDIKMMEKTSELEAEALZE KVYGDTFTIA

61  TCAGAAAATGGTTCTTACAACATCGAGGTTGACCAGTTATCACTGACCATCAAGCAACAT 120
S ENGSYNTIEVDAQLS ST LTTITZ KA QH

121  GCGTCATGGATTTTATGGGAAGCGACGTTACCCTTCCAGTTTAAAGAGCATCTAGATTAT 180
AASWIULWEATLPFAQFZEKEHTLTDY

181 CAACAAGAACAAGCGTTACAACGTTGCATGCAGCTCTCATTAAAAACCATTCGTGAGGAT — 240
Q Q EQALQRCMAQLSLEKTITRETD

241  GGCGGCGTACTGACAACCAATGATGATCAGCAATTGATTTTGCAAAGTAAAGTAAGGGTT — 300
GGG VL ETNDDO QQQLTITLAQSZKVRY

301 GAGGACTGTTCGGTGGAACGGTTCTCTGCTTTGCTTTCTAAGCACGTCAATCTATGCGAA 360
EDCSVERTFSALLS ST KHVNLTCE

361 CGTTACATTGCATTATTGGAACAAGCACGCGTGAACCACACAATCAACCATACAGTGTGG — 420
RYTIALTLE® QARVNHTTINHTUVW

421 TTACCATGA
L P *

Note: #* for terminator, underline for protein kinase C phosphorylation
site, gray for tyrosine kinase II phosphorylation site, and wavy line
for cAMP and ¢GMP dependent protein kinase phosphorylation
site.

Fig.2 Nucleotide of vscB gene and its encoded amino acid sequence

ClustalX molec-

ular software was used to compare the amino acid sequences of

3.4 Homologous and evolutionary analysis

VseB of V. alginolyiicus, and the phylogenetic trees of VscB were
constructed by MEGA 6.0. VscB of V. alginolyticus was found to
have high homology with VscB of other species of Vibrio by
BLAST, and VscB of V. alginolyticus and Vibrio Parahaemolyticus
had the highest similarity, reaching 91% . The results of multi-se-
quence alignment showed that VscB was relatively conservative in
Vibrio (Fig. 3). Through phylogenetic tree analysis, the VscB
protein of V. alginolyticus and the corresponding proteins of Vibrio
Parahaemolyticus and Vibrio diabolicus were clustered in the same

subfamily, indicating that they were close in evolution (Fig.4).
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Fig.3 Homologous comparison of deduced amino acid sequences of

VscB

3.5 Prediction of secondary structure SOPMA was used to
predict the secondary structure of VscB online, and it was found

that the secondary structure of VscB protein was composed of
a-helix (45.07% ), B-turn (7.04% ), random coil (27.46% )
and extended strand (20.42% ) (Fig.5).

70, Vibrio antiquarius OKQ15791.1

10V ibrio diabolicus WP_104974056.1

Vibrio parahaemolyticus KOY47612.1]
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Fig.4 Phylogenetic tree of VscB amino acid sequence constructed
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Fig.5 Prediction of secondary structure of VscB protein

3.6 Functional domain prediction for VscB The CDD web-
site was used to predict, and the results showed that VscB[ super-
family, evalue =3.64e —51] cl08444 had a CesT family domain.

CesT provided molecular chaperone function for intimal receptor

1 20 40 60
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i

(Tir) protein translocation in enteropathogenic E. coli (EPEC) ,

1

giving EPEC the ability to change the morphology of host cells after
bacterial attachment (Fig.6).
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Fig.6 Functional domain of VscB protein

3.7 Tertiary structure of VscB The amino acid sequence of
VscB was modeled by Swiss-model, and the corresponding tertiary
structure prediction model was obtained. The results showed that

there were 3 a-helices and 5 B-turns in VseB protein (Fig.7).

Fig.7 Prediction of tertiary structure of vscB

4 Discussion
Type III secretory system plays an important role in the
process of V. alginolyticus infection, and VscB protein, as a com-

ponent of V. alginolyticus type III secretory system, is closely re-

lated to the pathogenesis of V. alginolyticus. In this study, VscB
protein in V. alginolyticus type III secretory system was analyzed
by bioinformatics analysis. The results showed that VscB protein
was not secretory protein, and had no signal peptide and no trans-
membrane region. It was predicted by SoftBerry-Psite that protein
kinase C phosphorylation site and casein kinase II phosphorylation
site existed in the amino acid sequence of the protein. Protein
phosphorylation is a common regulation mode, which widely exists
in organisms and can modify proteins in the body. The secondary
structure of VscB was predicted online, and it was found that its
secondary structure consisted of a large number of random coils,
a-helices, extended strands and a small number of B-turns.
Through BLAST, it was found that the protein similarity between
VseB of V. alginolyticus and Vibrio Parahaemolyticus was the high-
est, reaching 91%. The results of multi-sequence alignment
showed that VscB was relatively conservative in Vibrio. Through
phylogenetic tree analysis, the corresponding proteins of V. algino-
lyticus VscB, V. Parahaemolyticus and V. diabolicus were clus-
tered in the same subfamily, which indicated that they were close
in evolutionary and biological relationship.

In recent years, there have been many reports on the effector
protein of type III secretory system, while the research on chaper-
one of T3SS is relatively insufficient. Many effector proteins in

(To page 46)
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4 Conclusions

Through microbial sequencing technology, we obtained the
phylum, genus and abundance of fungi in soil samples of G. leuco-
contextum in rotation and continuous cropping were obtained. We
found that continuous cropping or crop rotation could increase the
diversity of microbial communities. Ascomycota, Basidiomycota
and Zygomycota were the dominant fungi. The proportion of Basid-
iomycota gradually increased with the increase of continuous crop-
ping years, and the abundance decreased after crop rotation, but
the relative abundance of Zygomycota increased. However, there
are still a large number of categorical fungal species that have not
been identified, especially the genus-level fungi. Therefore, it is
necessary to make further research and identification.
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T3SS depend on corresponding chaperones to maintain their stabil-
ity in bacterial cytoplasm, and chaperones can assist effector pro-
teins to secrete or transport’’ . Some chaperones can also be
transported into host cells and participate in the intracellular func-
tions of the host'""". VscB belongs to Tir chaperone ( CesT) fami-
ly. This family consists of a large number of bacterial sequences,
which are highly similar to Tir chaperones in E. coli. In Yersinia,
YscB and SycN are chaperones of YopN. The secretory channel
width of T3SS is only 2 nm, Yops protein needs to be maintained
in a semi-folded state if it passes through the channel. It is specu-
lated that SycN and YscB chaperones play this function and make

effector protein exist stably before secretion'” .
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