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[Abstract] Dental caries is a chronic infectious disease occurring in the hard tissue of teeth under the influence of bacte-
ria. Streptococcus mutans (S. mutans) is considered the major etiological agent of dental caries in humans. Mutanobactin
is one of the secondary metabolites of S. mutans. It is one of non-ribosomal peptide/polyketide hybrid products and is
mainly synthesized by the mub gene located in the TnSmu2 gene island. Additionally, the major types of this product are
Mutanobactin A, B, C, and D, which can be synthesized in vitro. The Mutanobactin of S. mutans plays an important role
in physiological functions ranging from oxidative stress resistance and interspecies competition to immunoregulation.
Moreover, its production is affected by various regulatory mechanisms in vivo, the external environment, and commensal
bacteria. This work mainly reviews the synthesis, physiological role, and related regulatory mechanisms of Mutanobactin
to provide a new horizon for elucidating the caries virulence of S. mutans and new methods for oral microecological regu-
lation and management of caries.
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Fig 1 The phylogenetic analysis of the mub gene in Streptococcus mutans UA159
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Fig 2 Schematic diagram of the transcriptional direction of the mub gene
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Tab 1 The NRPS/PKS genes in Streptococcus mutans UA159
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Fig 3 Schematic diagram of the biosynthesis of Mutanobactin A
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Fig 4 The chemical structures of Mutanobactin A, B, C, and D
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tin A (DL ZHESEAEL SIS 2 L, WEHS
mg/mL) Ab P A IR BE T B SR 0 6 2R R
PRI B B R 22 e s, HAR3FMu-
tanobactin ti 2% L HY b Rl A= 975 M, H: A Mutano-
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bactin DX [ €0 3 2k B AR 0 TR 1l 1 00 il A1 FH 55 B
i, Mutanobactin A X B /E FH%&: 55, Mutano-
bactin CIL-F-TCHHIAE T, 3 AT Bt JH R gt frie A) 75
A O B Mutanamide i) i B 22 JE 1Y g
5jMutanobactin AFIBEEAS M [R],  [R] B 76 37 A 5 44
AT R b A B R X S Sy ) D RE R O
SEMEEL AR X TG 5 S PR T AR B it
58, AT LLHETR)Z IR b4 % Mutanobactind!l 7 /1 H Y
MLl o A5 A B, Mutanobactin D 1 Jif /b 35}
5 S BR  B BR - (ATCC 90028, 101 #1SC5314)
W2 SULFEE, RERS N R PR 101 R0 o
M5k, AR 21 (extent of cell elonga-
tion 1, ECE1) Al 7; b B K & 24 IR 2 1k e 7% Ty
(secreted aspartic, SAP2).

Mutanobactin DX Al 2 7 o A $0 i 7E H ,
0O RS AR . T A BK B SK248 ML B BR B
KB EEERTE . Bo A AP, HX AP RIE A 3
BEFRIUN DRP A g s, IR A BEER TR Y
AR AT 445 1 iR AE Y245, Mutanobac-
tin DXF T LA BE R A EIAE T, AT gl R AP K
FRAS A, R TS B e 55 e B A A Ay o R
Mutanobactin DXF ELAZFAT T W 20 H A i A 4 1)
YERT, & FMutanobactin D i 75 54 5K 1 AL A
PR AT TR D ) A A S BIL I IR 5 i — 20 TR A
WEFEM ) HeAh, MutanobactingZ B H X ZERE (2
T 7 B R A BR TR ) S 4 (5 4 BK T T Ui 4
AR A Y BOE A RIVE X AT B ok
T I 240 B A i ZE A BR AT, m] B AT A AR R R AR
PR R, SRR B A & mubD, H
o, 2 EKRTE EE T N B AT A 5 X UATLS9
] Ay U
23 RIRAT

Zvanych 25 % FIRAW264.7 L I 21 i) 2 347
GV BE IR INES % BE, Mutanobactin BR] B i
VA% (interleukin, IL) -6, 124544
MM, MG iER-1. BEHANE
W0 241 J 4 75 R0 DR - . R B R VR R - e
A RFE A - R B — & F2 A9 I, Mutano-
bactin AR ZE T AR LB B o Lukenda™'7E
K FHAR 90K 4t e A o 72 7 2 B, Mutanobactin A
ACHI A5 T m K OIL-12, I HoBE R a4 F 0%
A, TR Sl B KPR IL-10, TL-6, X4k
4 2 B Mutanobactinfg % 5 A\ e fm F 758 I B
8l HFFEGE— LWk TR Anfar 8 Y s

BE SN, VAR5 S 0 S 8 L X I JE A A

B
w DIEJ o

3 RESRE

78 S BRTAT I IR G AR ) Mutanobactin /& A
K HOBEHAEDR DR 2R MR EZ
—, TSGR A ) DR R A T A% 55 4 BK TR TnS-
mu2JE [R5 TP i mub it R, S DR 1) ) 91 LA
LA TR R S P, Mutanobactin B A= 9 & R &
HIINRPS/PKSIR G Kk Ak 17, FELBA
2SI I MubE S stk b3 5l , 5 2 P
B AL AR R AE =22 A R 4 i ELAR ML) H R
WA, EAT 2005 R I 2 8 S
#% 2 5 I8 4% mub 3 K 7% 19 3% 15 Fll Mutanobactin 5
W, BRIbZ AN, AR AN SR A LR A
AR RS20 2 p T S0 5 PRI AR MERTHLIR AT
W A 2R BN fE PRI 451, Rk
PR R AR . AR BN, MELRL ST BRI
afifpt ) 5&FAF 5455 B 7 Mutanobactin 8 F 5% 47 7E
—E MR BRME . XTI 25 3 T T IR
B, —ERE EXOE T s aidb i e, HESh TR
AN T fi# Mutanobactin 4 4= 9 2= T REFY .
AR R AR B . S SRR ]
To e ST TR Y, RN AN S 5 A
VIR B BB AC, IR RERS 5 N5 TE FRIAH B AR,
E G v fg EL AL 15 A 58 4 fi B 1142024202897

BTGB MBAR . Buikss . FR 2 R
YIME B TR RS ML, MHAEY T
BT NI D A BT S DA T2 b R DN
FmEHRIE, USGERIN IS L, AR
T B i — A [#] B Mutanobactin 119 4= ¥ & 550 2 HL
il FERRAEAFIIAG S5 FT RE M, D&
5 A 41 B S R AR A AR, MR
Mutanobactinfy & 48 1 & A DIR R, W LITE
ZYE T SR A D RE AR EE AL o[RBT
— > ¥R 2 Mutanobactin /& F1 & G A= 25 7 v iy 1
., DA R AE S B th R E N, I R
B ¥ O I SR AL B e A, AT S 25 W T kRl
PRI A& HERT BE o a2k & A W27 R AE P 20 2
M8 ST, AN 1EXF Mutanobactin AR,
RE e B oA R A ™ W, A R Py B I Y
FI AR 25 B9 % o

FaFRER: AHFRARAIRANEF K.
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