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Abstract: Oral bacteria play a critical role in causing dental caries. The development of earlier
dental plaque has long been thought to depend on bacterial growth and sticking to teeth sur-
face, which further recruit more bacteria growing in biofilm, and finally result in dental caries
and periodontal disease. Saliva provide carbon and nitrogen source for bacterial growth. But
little is known about how different oral bacteria utilize specific salivary components. Many bac-
teria have glycoside hydrolases on cell surface and inside cells, which can hydrolyze glycan. In
this review, the recent studies on oral bacteria are summarized. We find that the growth of dif-
ferent oral bacteria in treated saliva is different. Some bacteria grow very well and some grow
poorly or no growth. The oral commensal Streptococcus gordonii DLL1 grow well in saliva, and
the growth may depend on a number of glycoside hydrolases (GHs) including three cell wall-
anchored GHs (i. e. BgaA,StrH,EndoD). The growth of S. gordonii D11 in saliva depends to a
significant extent on the sequential actions of BgaA followed by StrH and EndoD on N -linked
glycans of PRG, which appears to be an essential first step in salivary glycans foraging. The
glycoside hydrolases on the surface of different bacteria may contribute to the cross-feeding and

commensal growth between bacteria on tooth

N surface, which will be our next research direc-
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Jis B A i DA B8 (Human Oral Microbiome
Database) #4773 41 . MR 45 8 H N-3i {55 kAl C-diig
SIIELE IR FRATXE LA 2F B 5 R A1 T 2 T Y
PEFREIEAT T 845 (R 1, X LR 72 9 4>
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02 B~ N - WP FL 0 H B, A 2 o L -BTHi{A
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W KR S. oralis Uo5 f1 S. mitis B6 MR EAH 24
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Table 1 Glycoside hydrolase of early colonizer in dental plaque biofilm

Actinom ycin

GH Family ;?ﬁff—iz’fffﬁ?%i‘j Sroptococeus oralis Uos JefESRes IR eissoyr  naeshendit
_ocus_tag) (Locus_tag) (Locus_tag) (Locus_tag) tag)
GH2 SGO_1486 SOR_0699 SMI_1534 7P 06612479, 1
GH3 SSA_1065 ANA 2677
GH20  SGO_0405 SOR_0054 SOR_1642 SMI_1537 ZP_06611513. 1
GH29 SOR_0328 7P _06610961. 1
GH33 SOR_0548 SMI_0601 7P 06612612, 1
GHs4 SOR_1642 SMI_1537 7P 06611513, 1
GH85  SGO_0208 SOR_0358 SMI_0345 7P 06610930. 1
GHO5 SOR 0343 7P 06610951, 1
GHI101 SOR_1643 SMI_1538 7P 06611512, 1
JmAE 20174 2R F24K5% 1M 27
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salivarius M S. sanguinis % JLF %A £ K8 A fE
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Y R b g S AL FRATTR: A 1 MRV AR 1A A
. A AR AR A R B AR 1 SDS-PAGE J o &
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SR EE A [5] 1 BE 4R 2R R S U0 S () 1) A B 45 40 BT
PAIRATTHE 25 (1 e B S0 6 T 2T 4 3% 158 1 JF 5 R [n) 1) e
BRI, G5 A I IX SE MR VRO A 1R 2 TR L T
H A AT B 00 20 T 2K 2 R B 22 L O B AT ) i
AR A BEEE Z SN 5 TS BE AR 1 A0 20 51 AN il 2 T
Ji TR 3K T Ji 1 S A R L I A R Y 14 R Y
JIT A BEEE R A SN R OB BE A AT AT s . R
1 48/~ S. mitis B6., S. oralis Uo5 1 S. gordonii
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Uos ‘
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5 T = ||growth
Gr.elegans 700633 = =)
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|
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-
. - & preneenrenderercorem
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[ growth

S.salivarius 27945
S.vestibularis 49124
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T14V
A.oris
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10 10° 10° 10" 10° 10° 107 10°

Cell concentrations(cells/mL)

FH qPCR A6 I 290 T 20 3 ¥k FZ Ccell/mL) , R (A4 7~ s 4%
PR 20 TR S 1R T SRR AR L A B TE MRV T AR K 24 h R Y
2 B

Cell concentrations were measured by qPCR immediately

after inoculation Chatched bar) and after 24 h in cubation at
37°C (open bars). Error bars show the &= standard deviation
(n=3)
Pl 1 I A0 BT M B 2
Fig. 1 Growth of oral bacteria in secondary cultures of

whole saliva

DL1 A 2 A5 T 40 i 2 T 00 8% 1 Bl . 108 AT A TR
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e fm FE SR AT 25 26 0 MR 3t R A= KO8 A
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HEH B A0 R KR R TE A IR AT TR A
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S. gordonii DL1 J& 7F I 3 A= 9 B b () 4f 34 4
WL EMER P AR K R4, FATLL S, gordonii DL1 R
WEFERERE , 38 75 2 T 2 T80 A9 AR TG A £ 40 0 0o O
HEUY, G CAZy MTERE, RATE XA A 31
AN B AE T B (GTD L oAl fE 16 > GH KR, 2T
BEA GG 1 1 R R L FRATT N 2 A 17 A
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StrH | |*] [*] |=] |*] |= * - |-
EndoD % % * -l |= - +

Se 2 AN Hz Bl A TR 14 R VAR A % IR K 70 kDa 9 2R 1 )
Tk Nano LC-MS/MS % 5E . A T MM 1 i 019 55 A 2 1
B, 4 2 A A I R . — 2R B AE I R

Filtered saliva from un-inoculated control cultures (S.),
the 70 kDa band was excised (white box) from un-inoculated
control saliva for Nano LC-MS/MS, GH genotypes of all
strains are indicated at the bottom of panel

[ 2 B A bk R % A 98 8 R A R VR P Y 2R K () Sl i
SDS-PAGE 71 8 H 3 8 ¢ J5 HL BRI 2 H A RFAE (b)

Fig. 2 Growth of S. gordonii DL1 wild type and AGH
mutant strains measured as genomes/ml by qPCR of saliva
cultures (a) and cultures of S. gordonii DL1 wild type or
AGH mutant strains are compared by SDS PAGE followed by

silver staining (b)
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Fig. 3 Lectin blots of saliva from un-inoculated control
cultures (S.),monocultures of S. gordonii DLL1 and monocul-
tures of AGH mutant strains. GH genotypes of all strains are
indicated at the bottom of each panel. Lectin probes are listed

on the right

StrH
Fucal

GalBl - 4GleNAcB1 >2Manaly v
6 6
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2 3

A A
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Kl 4 S. gordonii DL1 [ % H i BgaA.StrH Ml EndoD
Xt PRB3 b N #5597k fige

Fig. 4 Proposed sequential degradation of the major N -
linked glycan of PRB3 by BgaA. StrH and EndoD of S.
gordonii DL1
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