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Streptococcus mutans< U7ke} AF FEol 4
dental caries®] AU plaqued FAAIE=
bacteria® d2] d#HA ik o3 S murans
Zjop Eel] F-3shs THI 4 YA FHo) vy
E9) carigenicity(4, 10)2 A3 3},

S. mutans<  sucrose’s 7]AZ  sle]  Glucosyl-
transferase(GTase)E ©]8-3}] water insoluble
glucan & FAFH2). ol4 FA = glucane a-1,6-
Aol osl d2% glucoseol a-13-Agel] s
branch¥ 8] 2 glucose7} A§E F2E o)F1 9}
°]2]gt insoluble glucan®] 7% S mutans cello)
Ao} Fof| Hatsl=d Fod IS I}

GTase= cell-associated form3} cell-free form.2.
2 &z rKs). & dFe| o= soluble
enzymeo] 7zt 7+ o} & EEd BEAL ZE= Ha 7
7B Az GAgR-Ro g BelHgcty s, o)
543 o] Eae] 54 HAlu o A e}
543t gk A7) wu)gt Aeldek7).

Montville 35(13)2 o-16-23S F=2 3§43
soluble glucan$ ¥Adsh= dextransucrase$} inso-
luble glucang HAsH= GTase HEg o7
strain® 2 F-¥ #2]3l9] 2} insoluble glucang
A FEE SAHAY g £52ed oy
w0 5 B} o]F Fukui o] A7
82 sh= AAE S mutans 6715(serotype 9=
#E #elsled mutansynthetasezK5) s}tk o] &
2= dextransucraseo] 2Js] A% soluble glucan
< o83 Zle® shal= e} =48 Fukushima 5
(6)2 S. mutans B132. 2 58] 7}7} dextransucrase®
mutansynthetase®} #2815 GTase #5-& #a]sla
°]7°] insoluble glucan 3] Wesicty ¥ s}

Ak

Serotype b, ¢, ¢ ¢} ] GTasex a, d, g type}
Hejsta e 2 Abolsh] Hzle] GTaseol] <l A=
insoluble glucan®] 7% @-13-7A%2] uv|go] 21
AAFE Aot cell $3Ho] $<palei9, 14, 15).
HE 74 plaqued A& serotype cd] FFEo)
o) A= ule}r] o]} serotype ¢ FFE HE
GTase®] ¥-2]+& dental caries®] <% $1%F AT
Z 8 5TH(14).

£ 794+ dental caries®] 99HE 93 7=
24 serotype ¢l S. mutans NCTC 104492 H-¥]
GTases #2j3te] 2 5A4& =484t

Mz Wk

ARZZFE U ot

AHTFFE Streptococcus mutans NCTC 104492
serotype co]™ Todd Hewitt agar(Difco)ol|4] |t
wWF F 4°Coll A B3l A}8-8191 2, stock FFE
Brain Heart Infusion broth(Difco)olu] gl Aol
glycerine®} Dimethylsulfoxide® #7}s}e] —70°C
o 4] Bttt Todd Hewitt agarite] & BHI
brothell A 217}k v kA2 F HF oo g AL2-3}edc)
GTaseE ¥71918]l BHI brotholl S mutans®& =
3to 29d7F wikAlZl £ AA1E-2](1000X g, 10 min)
sto] FAE AASZ ASARS o]g3lsic) €l
2.2 %¥¥ insoluble glucang A= #3322 A
w3al7] $8 S mutans A6 =)l Mitis Salivarius
Agarol] B}l& 54 3le] wutalelct of 7)ol A Balx

£ sucrose”} §-F+% BHI brothol| ] sokste] ql
< plaque(¢]3} plaque) AL Falslic)
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GTaseQ| T &H

A E AL 93l sucrose(5%) 1 m/¢} Dextran
T-10(10 mg/m/) 02ml, Merthiolate(10%) 10 2]
Lo 02m/e BEANE 713 F 37°CoflA] ukgA]
itk GTase AT Sl Fo3hA w4x
gk-g-o4 Aol f-2]® fructoseE Somogy-Nelson
(1He2 Aefsted F3loick old 1unite 187 1
uMe] fructoseS 2@ 7 Sle &40 o A
slglct. =3} insoluble glucan FAde] W B =
=g 98 ukgAg 75% EtOH HA& T3 ¥
g3l FH,R 233 E Aol F Anthrone ¥
(INe2 A3l glucoseE ZFo g Aeksigirh
olwe] BT 189 1 um9 glucosed FTHAIZ
T e ZA] o A

GTase2| A

B B HAHL 4°Col A F= Ut #FA A

g wfokelol] (NH.),SO0.E 50% E3MA#H dA2e
(12000X g, 30 min)3k3z olwf Relg AL <ikeh
Z29(pH 6.8, 50 mM)ell £ & oz EAsqct
o] A 4NL A <A AHAHA 4l Sephadex G-100
column(1.6X 50 cm, 7 ml/hr)ell A £83lsic} o] F
A4 =7} Jehe B8-S 2ol ¥531aL o] F Tris-
HCI 2+289)(pH 80, 50 mM)°.2 447t} £
g0 @ #3A|7l DEAE-Sephadex A-50 column
(1.6X30cm, 30 m/hr)& )43t 0.5M NaCl &
63 o 924 100 m/2 NaCle &34
e &9 100 m/9] linear gradient® $-&& A4
shgdck o] W AR} vehde FEE Eol 5
A7) % Diethanolamine-HCI(pH 8.0, 0.25 mM)%
Fgdog FAX7 F5H AES  Dieth-
anolamine-HCl(pH 9.0, 25mM)o2 Azl
Mono P column(FPLC-%£)el &2A]Z1 ¥ Polybuf-
fer 960] S¢] 9l+ Diethanolamine-HCI(pH 8.0)%
pH gradient® FAAA $&A13ch old FA =7}
vehs B8-S (NH,).S0, 80% S o 2 xjz]dled]
AR 3 2eld AL QarstEgold 5o
A= B4 SDS-PAGEe) o433t}
=X 53

GTase® #3128 f-Amylase(200,000), Alcohol-
dehydrogenase (150,000), Albumin(66,000). Carbonic
anhydrase(29,000)& %3 wh#Aa ste] Sephacryl
S-200 Gel filtration column(1.6X60, 0.15 m//hr)ell 4]
£&0 2 FAsc
chiaz £3
&4 gl zle] oke bovine serum albumin(BSA)
%5 whilAdg sle] Lowry S(11)e] ¥z
&) vt
= pHet otdld
el ZA4e| g pHO F3FE A $15he
10mM 24+ $H3-8(pH 4-6)% 10mM U4k <t
Z2A(pH 6-7). 10 mM Tris-HCI(pH 7-9), 10 mM
Glycine-NaOH(pH 9-10) 8948 A}4-3lo] &

n
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A E At =3 7 pHolA &4 #A49
AL =AM S8 9] BFSReR FAE 24
A7 A3 F ASIe 54 A4S A3
ZF 2

aAho A it HA 22 F A8 948 50
mM QlAkekEg-ol(pH 6.8)o] &4 7| A7l F
20-60°Ce] 7} 2xelA BAHEE FA sk
Km value®| &3

GTase2] 7134l sucrosed FEEE &49 b3
A)A GTased] BAHEE FAsIG, =3 glucoses}
Dextran T-1098] 7 $xo oigt dHEE &3t
Lineweaver-burk #W}&2lol  2]3le]  Michaelis-
Menten A5 AAFehsich
Insoluble glucan®| Dextranase0l| 2|3t B3 = =X

S. mutans NCTC 104492} GTase$} e} o g g
Halgl F3o 98] ¥ AE insoluble glucang W)
walr] ffs) wA N elele g HE E2E 100
o7le] #F F plaque®] 3JAeFo] B2 338¢(S-103,
S-130, S-166)2 A 3}e] sucrose’} 2% &% BHI
brothel| A vl ekstsict. olu] 7]¥Hel 33X plaqued
0.5N NaOH¢d| &siA]A FAAE S8 LAE=g
% 75% EtOH A& %3 insoluble glucang ¥
A7 F F4 AzA ) S mutans NCTC 10449
2] GTaseel 93 A= insoluble glucane 75%
EtOH | o3 A" A& F/HFE 1238 Ao
% 2 7ZAZA13}. Dextranase(Amano phama-
ceutical Co Ltd.)dl &g EI=& ZHH3}7] )30
7} insoluble glucan 5 mgg Dextranase 5 m/(1000
u/ml)f| A 4A17F wH-A)7| 3L ol £-2] %l glucose?]
k& glucose oxidase-peroxidase(Sigma)g ©]£-3}od

Aestslch
4zt o oE

49 HA|

S. mutans Y A5 £ GTaseE (NH4),SO,
o] 93} salting out, Gel Chromatography(Fig. 1),
Anion exchange Chromatography(Fig. 2)7Z18| 1
Chromatofocusing(Fig. 3)& 3] AAstg, ol
FHE sackhede] g3 AT 27 33%¢
216w o]gch(Table 1) Mukasa S(14)0 2]& S
mutans Ingbritt(serotype ¢) 9 &4 AHAA & &
a9b fAkel AA A E B HF 5L Al
g3 AAES 09%, 709 o)irt B »f
9Job.mgk Chludzinski 5(3)2 S, mutans 6715
(serotype g)& HE| AT Feldle] 13%9] 37&3
1515809 AHAEE Lk ol=d Z3pe v]Fo
B G40 S &5 =7t g e e
ActEglch. AR A F Fructosyltransferased] £
V5L ol 7] 98 Glucose-oxidase S ©]-4-8ko
o] EA9 ure AAEQ glucoseE EATIP o
Aol #FAxrl dehlr] ol FejEl Addde
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Fig. 1. Sephadex G-100 column chromatography of
Glucosyltransferase (Column size=1.6X50 cm,
flow late 7 mi/hr, 3 mi/tube).
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Fig. 2. DEAE-Sephadex column Chromatography of
Glucosyltransferase (Column size=1.6X30cm,
flow rate 30 ml/hr, 5 ml/tube).

Fructosyltransferase®] &gj°] gl&€ & 4 Uit
(14).

GTasex= £ A4 vebhd ZAH basic &
284 lon-exchange chromatography-t chro-
matofocusing 34| Z7)o 25 EFw gt
Cation exchange chromatographyE A}8-3fe] o]
21gh 27] ¥2l9] S BehslE e Al g skl ont
3] UF sl NaCle] 325 Fo= #27} 5%
ol 2318 AHAErt dejals Falsgich

Chromatofocusing %3 #&49-& SDS-PAGE
(Polyacrylamide gel eletrophoresis)ol] 2] &Healdt
A7} w1 bandE byl
GTase2| &4

EF < Ag A43l¢] Gel Chromatographyel]
ofsf AEE o] A4 EAERE 152,000 HxEgr)
(Fig. 4) ©]7-2 S. mutans Ingbrittell 4] 2|5 F 49
+2kFel 151,000(14)3 GS-59] 155,000(12) 53} =)
+ AR greloh #2l® 4% Dextran T-103}
7+2 primerel] &) A E7} Z7}8}9 2, Chroma-
tofocusingS oJ2] pH #HelellA] AlXE A3} 9 o)
Aol pl e Zhe Ao ® el 38 sucrose
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Fig. 3. Chromatofocusing of Glucosyltransferase using
Mono P HR 5/20 columnfpH 9-8).

Table 1. Furffication of Streptococcus mutans NCTC
10449 Glucosyltransferase

Total  Total Specific Yield Purifi-
Step protein activity activity (%)  cation
(mg) (IU) (mu/mg) (folds)

Culture 14400 1423 988 100 1
broth

(NH,).SO, 1,070 1305 122 91.7 12
precipitate

Sephadex 426 123 289 86.5 29
G-100

DEAE- 85 822 967 57.8 98
Sephadex

Chromatofo- 2.2 47 2130 33 216
cusing
26
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Fig. 4. Molecular weight determination of Glucosyl-
transferase by Gel Chromatography.

5 Z7A] =& Exoie 938 insoluble
glucan®] Fx7} A=)
Fa0 gt pHe| HE

AR Eie pH 6694 H1e LS e
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Fig. 5. Effect of pH on the Glucosyltransferase activity.

%
100

/

>
£
2
T
2 e
2
K Py
[
[
20}
o L . . L . . :
3 4 5 e 7 8 9 10 1

pH
Fig. 6. Effect of pH on the Glucosyltransferase stability.

ol o= BFslan G714 AdeloA] Al w)s
238 AT Aew vebdoiFig 6).
Fao ik 2xo HE

A ukge] FHA 2 E 20-80°Culollx] =33}
A 35°CeolA 7P =& &4 ebitKFig 7).
S.mutans NCTC 104492 GTase2t FZH
plaque2 F&| Z2|E TFo| ofs ALl in-
soluble glucan2| H|@

HFejE J5o] 93] A= insoluble glucan}
T2 Eelde]  AARE  insoluble  glucan$)
dextranaseol| &3+ ¥ =& vlws} ¥ o S mutans
104492 FE] E2]5 g4 o& Y43 insoluble
glucane] 7} 2 Fal = ick(Fig. 8). °] i4E o-
L6-ZA3g Fa|A17]7] witol olzig &Eaid ol
a7} 3k =%] ¢4 insoluble gucan®] A9 a-1.3-
Agtel 938 branch7} ®ol 1A= aHE 7}
2FEgoa B Udoh9).

T74d B2l insoluble glucan #Adgko] vl
A @k Dextranaseel] 23 B r} e Ao g
u)Fo] BelF-E S mutans104499} o2 AL
ehll= GTaseE AAalkshs 2oz dukxn] B Alg]
A A8-E sl FeldS carigenicity Blar}
8% HAoF AR
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Fig. 7. Effect of temperature on the Glucosyltrans-
ferase.
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Fig. 8. Hydrolysis of insoluble glucan by Dextranase

O. S. mutans NCTC 10449 @ S-103; A, S-
103; @ S-166.

Km ztel &3

2 &49] sucroseol] gk Km 72 48 mMe] it
GTase9] glucose9} maltose®] Wdt Km zhe zhzt
129 mM, 100 mM(glucose T$)E &AFHo] 7| A=
9] z35lo] Ao okt Zlog ki)
Balekjan 5-(1)9] ¥ 1o w}=™ maltose 2} lactose S
718k wi A o) 4] insoluble glucan &A% sucrose
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ABSTRACT: Purification and Characterization of Glucosyltransferase from Streptococcus

mutans

Kim, Yun-Seog, Yeo-Kyung Kim and Kee-Bung Rhee(Department of Micro-
biology, Lucky Householdgoods & Cosmetics Research Institute, Cheong Ju,

Korea)

Glucosyltransferase of Streptococcus mutans NCTC 10449 was purified and characterized.
It relates with production of insoluble glucan in dental caries. The molecular weight was
estimated to be 152,000. The optimum pH and temperature was 6.5 and 35°C, respectively.
The enzyme was stable in alkaline pH. The Michaelis constants of the enzyme for releasing
of fructose were 48 mM. Hydrolysis rate of insoluble glucan by dextranase was higher in
S. mutans NCTC 10449 than that of strains isolated from saliva.





