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Sequencing and Bioinformatical Analysis of Virulent Strain—specific DNA Fragments from Streptococcus mu—
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[Abstract]  Objective To search the DNA sequences specific to virulent strain of Streptococcus mutans in the
public database and explore new genes or new functions of already known genes from Streptococcus mutans of
serotype ¢ and suppose their functions. Methods Thirty—one DNA fragments unique to virulent strain of Streptococ—
cus mutans were sequenced. The sequences of these presumptive virulence DNA fragments were subjected to search
through software BLASTn and BLASTx in public database, and their putative biological functions were analyzed. Re—
sults Two clones were picked repeatedly. The size of the remaining DNA fragments ranged from 113 bp to 776 bp.
The average G+C content was 38.59%, similar to that of the gene—coding sequences in Streptococcus mutans strain
UAI159 whose genome sequences were just complete. Of the twenty—nine DNA fragments, five potentially represented
new DNA fragments in Streptococcus mutans, thus registered and obtained their gene’s accession number in GenBank.
The remaining DNA fragments showed high homology to known genes of Streptococcus mutans strain UA159. Their
predicted functions of these fragments were associated to bacterial signal transduction, transcriptional regulation,
stress—damage repair, biochemical metabolism, outer membrane protein synthesis, adhesion on tooth surface and hypo-—
thetical proteins. Conclusion The gene analysis, identification and functional forecasting were carried out through
bioinformatics associated software and database to find out new genes and new functions of known genes, and to sup—
ply the groundwork for researches in gene functions.
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Tab 1 Summary of sequence analysis of the virulent—specific fragments of Streptococcus mutans
G+C GeneBank
bp % UAI159 E
SFA2 307 35.17 CC156475  1~74bp GTF-S of S.mutans UA159 MT8148 GS-5 2e-05 22/24 91%
74~307 bp molecular chaperone DnaK of S.mutans UA159 7e-36 78/78 100%
SFA4 577 39.68 1~242 bp putative ABC transporter, ATP-binding protein of S.mutans 2e-37 80/80 100%
UAI159
238~577 bp; putative ABC transporter, ATP-binding protein of S.mutans le-44 92/113 81%
UAI159
SFAS5 348 42.52 putative late competence protein of S.mutans UA159 le-60  112/115 97%
SFC6
SFA6 243 41.15 putative O-acetylhomoserine sulfhydrylase of S.mutans UA159 Te-40 80/80 100%
SFA8 340 37.05 hypothetical protein of S.mutans UA159 2e-48 90/92 97%
SFA9 392 38.51 putative phospho—sugar mutase of S.mutans UA159 2e-67  127/130 97%
SFA10 207 42.02 putative GMP synthase of S.mutans UA159 2e-32 69/69 100%
SFB2 377 44.82 CC156487  1~284 bp putative response regulator SpaR of S.mutans UA159 4e-41 86/94 91%
284~377 bp:conserved hypothetical protein; phosphoglycerate mutase-like ~ 9e-12 30/31 96%
protein of S.mutans UA159
SFB3 415 39.27 conserved hypothetical protein of S.mutans UA159 2e-75  138/138 100%
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G+C GeneBank
b . UA159 E
SFB9 336 47.31 putative GTP-binding protein of S.mutans UA159 Te-57 110/111 99%
SFB12 337 31.75 putative SNF helicase of S.mutans UA159 2e-58  112/112 100%
SFC2 159 42.76 putative N-acetylglucosamine—6-phosphate deacetylase of S.mutans 6e-23 51/52 98%
UA159
SFC3 196 40.80 putative calcium—transporting ATPase; P—type ATPase of S.mutans le-28 65/65 100%
UA159
SFC5 310 36.44 catabolite control protein A CepA of S.mutans UA159 2e-35 77190 85%
SFF11
SKFC7 633 40.59 putative threonyl-tRNA synthetase of S.mutans UA159 e-123  210/210 100%
SFC8 356 37.63 putative ABC transporter permease of S.mutanss UA159 Se-49 99/118 83%
SFD3 363 39.94 glutamate synthase (large subunit) of S.mutans UA159 le-63 119/120 99%
SFD5S 325 37.53 putative Clp proteinase ATP-binding subunit ClpB of S.mutans UA159  2e-54  107/107 100%
SFD6 401 36.15 CC156476  conserved hypothetical protein of S.mutans UA159 6e-57  110/136 80%
SFD7 401 31.91 CC156477 NONE
SKFD9 266 36.46 CC156478  NONE
SFE2 343 35.26 putative N-acetylglucosamine—6—phosphate isomerase of S.mutans 3e-60 114/114 100%
UA159
SFE3 369 36.31 putative ABC transporter branched chain amino acid-binding protein 8e-55 104/122 85%
of S.mutans UA159
SFE9 285 4245 putative integral membrane protein; possible permease of S.mutans 1e-38  79/94 84%
UA159
SFF6 334 34.13 putative DNA mismatch repair protein MutS2 of S.mutans UA159 6e-58  109/111 98%
SFF7 571 35.19 putative acetoin utilization protein acetoin dehydrogenase of S.mutans Se-75 145/146 99%
UA159
SFG5 505 41.18 putative MDR permease; transmembrane efflux protein of S.mutans le-72  149/165 90%
UA159
SFG10 240 34.58 regulator of sorbitol operon of S.mutans UA159 e-104  191/195 97%
SFH12 655 38.77 putative UDP-glucose 4-epimerase of S.mutans UA159 e-119  216/218 99%
E E <=le-5 E 0.001
CcpA S.pneu—
3 moniae ccpA
DNA
5 O @ s UAI59  ccpA
® @ 60%"
® 3.2
3.1 SKFD5  ClpB 2 ATP
SKFB9 UA159 GTP 99% Clp ClpB  DnaK DnaK/ClpB
GTPase
[4] [7]
pH G Thermus thermophilus E.coli clpB
18]
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