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[Abstract] Objective To investigate the regulatory function on physiology and virulence of VicK kinase
activity in Streptococcus mutans. Methods PCR ligation mutagenesis was used to construct a wicK knock-out
mutant, and kinase activity abolished VicK was expressed by a streptococcal vector in this vicK null mutant. Colony
morphology. overnight culture, biofilm formation and gene expression involved in biofilm formation were analyzed.
AVicK, strains harboring a complemented wild-type vicK, and a vector without insert were used as controls.
Results Colonies of VicK™!"* were smoother and more elevated than that of wild-type UA159 and complementary
strain SMCVicK; cells from VieK"™!"* overnight culture coaggregated on the bottom of glass tubes; no obvious
alteration was observed in VicK"'"* biofilm; expressions of gbpB, ftf. gtfD were repressed while gz fB/C were
up-regulated (P<C0. 05). Conclusion VicK kinase activity is important for maintaining normal growth, biofilm
formation and expression of genes involved in biofilm formation in Streptococcus mutans.
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Table 1 Strains and plasmids usd in this study

Strain or plasmid Relevant characteristics Source
Strains
VieKH2174 Conserved histidine for phosphorylation replaced by alanine of VicK  This study
protein in S. mutans; Erm™&.Cm®
SMCVicK AVicK strain complemented with the wild type vicK gene; This study
Erm*&.Cm*
SMPIB166 AVicK strain harboring empty vector pIB166; Erm'&.Cm® This study
AVicK vicK-null mutant; Erm® This study
UA159 Wild type S. mutans Dennis Cvitkovitch, University of Toronto
E. 812 E. coli cell DH5q harboring plasmid 812; Amp® This study
Plasmids
812 Site-directed mutated (H217A) wicK gene in plasmid pCRT7/NT; Aidong Han, University of Xiamen
Amp®
pIB812 Site-directed mutated (H217A) vicK gene in plasmid pIB166; Cm* This study
pIB166 Streptococcal shuttle vector; Cm* Dennis Cvitkovitch, University of Toronto
pIBVicK Wild type vicK gene in plasmid pIB166 This study
1.2 7% LR EAR Y 4 [ 2135 3R pr b B DR A B 4, 8700 mo
1.2.1 wicK AR rkkegd s FT NCBI £ 2155 R ik . & PCR W) 25 1 0 2185 3R Pk 5L K

PE I S R BT AR R UALS9 1 e 8 (K 5 51 F)
i MacVecor #5149 L PCR i #: 52 2 75 &
F R (PCR ligation mutagenesis strategy) ¥ vicK

vic K U IF A H BRI ¥ 8 A vic K BT U & X
J¥ 5 LA M e 6 5 A AR ) o BE TR R R AT OG5 4 L 3
2,
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Table 2 Primers for PCR-ligation mutagenesis

Primer name Nucleotide sequence (5’ to 3")

Target gene

VicK-P1 GTTACCAGAACTAGACGGTCTTGAAG vicK upstream region (547 bp)
VicK-P2 GG CGCGCCTTAGTCATATGATTTCATGTAATAACCAAC
VicK-P3 GGCCGG CCATGACAGAAACAGGTTTTAGATAC vicK downstream region (557 bp)
VicK-P4 AAACTCCAAGGGTAGATACCTG
Erm cst-F GG CGCGCCCCGGGCCCAAAATTTGTTTGAT Erythromycin cassette
Erm cst-R GGCCGG CCAGTCGGCAGCGACTCATAGAAT
1.2.2 SRXEREBAOMERLE FwLEE TEAFE M VieK B B2 i 1% P 10 i 42 B 4R 7012 8 1

RRAE H21TA W) vicK BER iy JE 1] K24 A i Bl 2%
2 B B AR AR R AR 5 U VieK B E i ARG
¥t o = 0 M T s B i ok pCRT7/NT
(Invitrogen) W, f5 4 S~ 812, %1k DHb5a J5fin 44 N
E. 812, AHF5E B AR R vicK e R Bl 4 19 16 55 Bk
W ZEAR UL pIB166 (1) BamH 1 J& EcoR 1 B Y) 5
Z[8) L AE by B A A H RN 2R 1 44 O pIBVicK;

it 5 P o) A S R B AR B Y RZ e BORL 812 R Ay
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T pIB166 [ ARy sSc e 20 A, fir 44 9 pIB812. DU
PR R UKL K 5 JBORL B 23 ) e A DHS o« K FF
BT VTR IR 2 12 h S RO 4l Al Ok 1 R
Z 25 0] 3% Bk C(competence-stimulating peptide) A% 4l
B R B A SR BRIA vicK BRI B BR (AViEK) .
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pIB166-F: 5-CAGACCTAAGACTGATGAC-3',
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Table 3 Primers for real time-PCR
Pnr;‘::r Nucleotide sequence (5'to 3") g:;fet
VicK-RT-Fwd CACTTTACGCATTCGTTTTGCC vicK
VicK-RT-Rev CGTTCTTCTTTTTCCTGTTCGGTC
Gt{B-Fwd ACACTTTCGGGTGGCTTG gtfB
GtIB-Rev GCTTAGATGTCACTTCGGTTG
16S-Fwd CTTACCAGGTCTTGACATCCCG 16S rRNA
16S-Rev ACCCAACATCTCACGACACGAG
Gt{C-Fwd CCAAAATGGTATTATGGCTGTCG gtfC
Gt{C-Rev TGAGTCTCTATCAAAGTAACGCAG
Ftf-Fwd ATTGGCGAACGGCGACTTACTC ftf
Ftf-Rev CCTGCGACTTCATTACGATTGGTC
GbpB-RT-F ACAGCAACAGAAGCACAACCATC gbpB
GbpB-RT-R CCACCATTACCCCAGTAGTTTCC
GtfD-RT-F CACAGGCAAAAGCTGAATTAACA gtfD
Gt[D-RT-R GAATGGCCGCTAAGTCAACAG

W 1, % THYE Bifg V-t b & 55 56 3 Ak 1Y
W EE K B AVieK, =5 i kL Xf BBk SMPIB166
VicK 36 PR B AR VieK"™ ™ ) 5 ¥ 2% 10 3 4 B
AR UALSY Vi, HW Bz m . AR g
R SMCVicK B 3 & T B4 T FiR 34 Wbk 5 5

UA159 4 VicK

SMPIB166 SMCVicK VieK"™'™

-

Bl TREKERBEST-AEESQ . EWEFK (B LK 16 h
FEEEERRKREO
Fig 1  Phenotypic analysis of S.mutans: colony morphology (A),
biofilm formation (B) and 16 h planktonic culture (C)
UA159: Wild-type strain; AVicK: wicK knock-out strain;
SMPIB166:AVicK with empty vector strain; SMCVicK.: wild-type
vicK complementary strain; VieK"217A,  VicK kinase activity

abolished mutant
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SMCVicK 4 ¥ B i fe 11 5 UALS9 M LA 0.05), WA 2B,

4.0} 4.0} 1.2}
| |
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3.0F AVicK 3.0F Iz %
l 0.8F
w2or <,2.0F <, 0.6
) | 0.4
1.0t L 1.0} o L
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Fig 2 Transcriptional analysis of S. mutans at exponential growth phase (A), expression of vicK at exponential growth phase of each experimental

strain (B) ( x P<Z0. 05, vs. UA159)
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