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Glucosyltransferases(GTF, EC 2.4.1.5)% sucrose 2 HE] glu-
cang PAsh= AAES FEH 0 F U 09 Leuconostoc?}
528 F2 A4, 25]. o]
T F9] 752 1% oFAlo|y facultative anaerobic cocci BA]
A2 AT Al ot o] F 2l 71 & Ao H-2 T
o] 7R Fduo] o o]2|¢] Leuconostocd H5-& AA A
AHe 98t sucrosed 873 ¥bA StreprococcusE TS
sucrose S G2 7 3HA] e Aot H17). & Leuconostocs T
38 glucansucraseZ- inducibled}A] A4l Streptococcuss
FE-2 constitutivedtA] AAHgFT}. Glucosyltransferase®] et
] W3t wkg7] 2R k&3 22eh[31].

Streptococcus <2 v A)

n Sucrose— (Glucose), .., + n-m Fructose

+ m Leucrose + w Glucose

o] Zawrge F9 AHES wEANF glucan(ef 107-10°
Days} fructoseo] ] FAME-Z+ glucose} leucrose (5-O-o-D-
glucopyranosyl-D-fructopyranoseyt A4tslc}l. F4ukg- 3
sucrose 019 8] thE 'hpstEo] EAsh 2h2 EApeke] 2=
srego] AT} o] Fae) glucan P71l Batol e
~5}eta] 3o} =Holgked[3, 4, 6, 9, 19] L 5= Leuconos-
toc mesenteroides NRRL B-512F¢]] 2]3l AJ4b=|+= glucosyl-
transferase2] &+ £5/-¢l dextransucraser= two-site insertion
reechanism ©. 2 dextrang A= o2 A=y ¢}
(Fig. 1D[21, 31). Glucosyltransferase®] ¥x+-8H3 A=
-3 StreptococcusZ0 ZHE] AJArE GTFe)| W3t )

Fig. 1. Two-site insertion mechanism for the synthesis of L.
mesenteroides B-512F dextran by dextransucrase. @ -<] is sucrose,
® is glucose, <] is fructose, X represents an enzyme nucleophile,
®-® - represents two glucose residues linked o, 1-6. X orients
the glucosyl units so that their C-6 hydroxyl groups can make an
attack onto C-1 of the apposed glucosyl unit.
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o} gtony, 8- F2 o] EAS N-terminal catalytic
site?} C-terminal glucan binding siteof T3F «-erti1, 11,
15, 23, 30, 32, 35, 36, 38]. Leuconostoc3-2] dextransucrase -
Aol B AT Aol Aztsg.en], BogA Bofal
3= catalytic site2} dextran binding siteol] &g |77} Al &P
o] qlr}[24, 25, 27, 41]. B X R F7HA] AT Srrep-
tococcus3:-3} Leuconostoc mesenteroides®] GTFsol] #-aixl 1
AR F23 B AvE |2 gl

StreptococcusZs glucosyltransferase & X}2}

SAIRNEE 54

GTF -3 Atell fsle] 713 wWol 771 ¢ vl A& Strep-
tococcusE 2.2 o] ulAEolA AatEl= GTF= X|=f 3419
F 801024 A7} o] e Y5, 11, 13, 22]. 77 7]
ABE-4l Steptococcus2] & 14l S. mutans= Al7HA]] GTF
£ AArsh=d] o= GTF-I, GTF-S, GTF-Slo] A& F7}%|
= T2 B84 484 glucand ZH Aatshe fideln
Al WA B F7HA A9 glucand BF AAksch Al &
2 GTF-, GTF-SI, GTF-SE codingdhe 43171 Helgol
gfB, gifC, 12]3 gyfDety 74z} *vdslocl(s, 22]. GTFs
E49 =7)7} 160-180kDa 7180 2 sucrose?] &3 28-S
3H= N-terminal catalytic domain3} glucan-binding 482 3}
3+ C-erminal domaino] ¢t Ao 2 du|Zc}. Catalytic
domaing] o}¥| At A 9L GTFsZke] & conservation2- 7}
A2 9l EAA A s T GTF o)At 275
42% 712} homology & B o§ ZFcl(Table 1)[5]. Glucan-bind-
ing domain®] 9= F7HA] FF7] TUTL oAl e
HHE-TE] (repeat) 2. A o] 12, o] 52] = GTFs9| 57
of whebA] thAi k2t 25].

Catalytic siteQ| EAFRASHE 24
Mooser5-o] Streptococcus3-2} GTF-19} GTF-SE A9 84

5-212] peptide & Eelsled oA-7-8t A} Asp7} o] peptidesii]
sucrose2} F-H-AF T& BAFTHUIL, o] o]Fe c}E o 7}
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Table 1. Amino acid composition of GTF deduced from the nu-
cleotide sequence of giff

No. of residues’

Amino acid
With signal peptide Without signal peptide

Alanine 143 136
Arginine 43 41
Asparagine 109 108
Aspartic acid 137 137
Glutamic acid 65 63
Glutamine 93 93
Glycine 135 134
Histidine 19 18
Isoleucine 50 49
Leucine 92 90
Lysine 122 117
Methionine 27 24
Phenylalanine 64 63
Proline 30 30
Serine 106 101
Threonine 124 122
Tryptophan 25 24
Tyrosine 98 98
Valine 115 111
Total 1,597 1,559

°M, with signal peptide, 177,100; M, without signal peptide,
172, 983.

A Streptococcusd; GTFEAEL] AFg3dh= AspA/|E site-
directed mutagenesis= O]—%—fﬂ-@] W3l 7 o 24 o] olu| Ak
o] BH) ZLT AP =& SIS, 16, 29]. Kato
= o S. mutans GTF-12] D451° E, N, T2 Agslo] Jd& &
AWo] EA-Eo] BT sucrase?} GTFEAS Holx| ¢e-g
Falslod o] ofujiAle] GTF2 Al zm‘& gL g
Helsint. wle] 7 2919 Asp IS Ehe) WAL
B3 72 A7AE Qokeh. wA GTEIS) D4s1e) e
& thE GTFs9] ALl Asp Ab7|9} Zogela o ARt
(Table 2)[16]. ==&+ GTFs2] B4 o) FoJ3l= AR AR =
2} ite-directed mutagenesisS %3} t}& o}
nleAko 2 x|3haba, AAEE 28t G40 glucan FAAEA S
u]raled glucan product®] 732¢l] 53] o} xAlo] F3ES 7
& alslsin}s, 32). Shimamura 52 S. mutans GTFs <

puA ==

Table 2. Enzymatic activities of mutagenized GTF derivatives

Enzyme Relative GTF Activity’ (%)
Parental GTF-1 100

Mutant D451N 0

Mutant D451T 0

Mutant D451E 0

Mutant D457N 47.5

Mutant D567T 75.6

*GTF activity was determined utilizing the radioactive sucrose
assay.

BEAY

Fo3t

T 7)ol mp=wl GTF-12] #-$- dextran T103} 2H& 5847}
%lom D457N, D567T, D571K, K1014T S-2] Ewo]ojlA
A GTF-I= Z42 37, 24, 18, 14% soluble-glucan(SG)Y&-
A5l ubdo] 2] GTF-19} 1448V, 18] 3 K779Q &
Aol SGE A2 AAFsEA] eekr}. Dextran T100) &3}
=AY GTFI A= ofF 13%9] SGE §4d3k=t] 1448V,
D457N, D571K, K1014T E¥o]+= 25-60%2] SGE A4ts}
o ol Y] GTF-IAE Aol AAkEe13]l ofx ) 2-4u)
72 ofolt}, e} D567T9} K779Q E<iwlo)= GTF-Ixrc}
2e SGE AR dsitl a2{mg GTFI9 ¥ 71X
conserved amino acid residuegl 457, 567, 571, 10140} tgt ]
e 842 SGAAL F8E TV vEcht GTF-19]
67}A] o} ALS GTE-Se| ¢l&= AF-2-3)= ofn| Al o & x5}
313 dextran T100] glo] % SGE F2 A4 5= qlglen 4
£-A7} 9]l&w)+= insoluble-glucan(IG)3} SGE- v|5=3F oo g2
Aiksisich. o] A& GTF-I+ AEH o2 IGE A4rslaA]
gk 71 ofS fde o] GTF-IXc} "A A ch(Table 3)[32]. GTF-
S¢] 9= Asn-471 AspE A #sld Qe GTF-SHr} oF
23% Z715 1GE AAbslslc). e 5894 $1x)2] Thr&
AspE X|8+sleo] Poiz] F AL dextran T100] $l= 79 85%
2] IGE AArstde). mepa] o] 918 4AH] oAl R
3319 glucan product®} F-FA FAdel zA| Q3¢ 2|1t
7571 344 GTF-19] FA4uhe 2R 2 3h7)o] FE3RX e &
gkch(Table 4). S<ddo]el] 234 sucroseol] THE+ GTF-19}
GTF-S9) 2% 538 arix] #slx] edgkA|ut B4 AHE-<)
o-1,3 glucose A%t oF2 ezl & o 5 Ao}

Glucan-binding0j] C§&} C-terminal direct
repeat unitE2| A&

GTFsol|lA] glucan-binding 59]+= C-terminal 9]l $}x]3}
Iglem, duba e g of 300-4007)] ofr|Ate s 1A
AL, frAlRE ofn| Al Aodo] viEs = F-E-5e] WAE=
d) A9 fAHd ¢l wiel A, B, C 28|31 D repeat2 73k
UTHFig. 2)[11]. o] BHEE]= ofn|xeAbe] A dL »F FAU3t
F2A9) 84 F 7HA 3 lEd], ©1E YG repeate|2ty 34
o]+ aromatic amino acid7} 213 F9o] FAAS A
Rupe] wmg FENE o}l ake 2 T4 Hel e 54
o] gje], aromatic centerollA] 3 B 472 oln| At A7}
o124 glycineo] Vh2rhe §A& 2o £t o] A|H9f o
e GIF A4t T30 @} tht Aol wAFw glo S,
mutans GS-5245€] ozl GTF-12] 7% C-terminal domain
9] 1/3& &4 BAF} glucan binding?] F 7}1#] 25l H 83}
& 2 % SIRUTHIS] 2, B repeat ¥ o]9]o] vinix] 322
deletion 3} o33] FE3FL sucrase FAS Hoj FHAE



Glucosyltransferases(GTF) F442] EX{F-Astd EAT 23
Table 3. Soluble and insoluble glucan-synthetic activities of original and mutant GTFs of S. mutans GS5
Glucan-synthetic activity’ (cpm) Stimulation”
Glucosyltransferase Without dextran T10 With dextran T10 by dextran
SG IG TG SG IG TG  (fold)

GTF-1 pTSUS 0(0) 8,950(100) 8,950  1,380(13) 9120(87) 10,500 1.2
GTF-I 1448V 0(0) 9,170(100) 9,170  2,690(25) 8160(75) 10,850 1.2
GTF-1 D457N 2,490(37) 4,250(63) 6,740  2,780(26) 7870(74) 10,650 1.6
STF-1 DS67T 2,080(24) 6,760(76) 8,840  1,880(18) 8500(82) 10,380 1.2
GTF-1 D571K 1,500(18) 6,990(82) 8,490  2,590(25) 7900(75) 10,490 1.2
STF-1 K779Q 160(3) 5,320(97) 5,480  1,510(18) 6930(82) 8,440 15
‘3TF-1 K1014T 730(14) 4,350(86) 5,080  6,400(60) 4350(40) 10,750 2.1
'3TF-I 1448V : D457N 2,560(33) 5,280(67) 7,840  2,930(24) 9030(76) 11,960 1.5
3TF-1 D457N : D567T 1,900(30) 4,340(70) 6,240  3,070(29) 7450(71) 10,520 1.7
'3TF-I D457N : D571K 2,890(28) 7,430(72) 10,320  4,170(34) 8170(66) 12,340 1.2
{3TF-I D567T : D571K 3,250(41) 4,700(59) 7,950  4,810(48) 5240(52) 10,050 1.3
GTF-1 D5677: D571K: K1014T 2,290(38) 3,780(62) 6,070  3,870(42) 5450(58) 9,320 1.5
3TF-1 D457N : D567T : D571K : K1014T 220(10) 1,890(90) 2,110  1,670(25) 4940(75) 6,610 3.1
3TF-1 1448V : D457N : D567T: D571K :K 1014T 100(4) 2,140(96) 2,510  1,180(21) 4530(79) 5,710 2.3
{3TF-I1 D457N : D567T: D571K : K779Q : K1014T 570(23) 1,910(77) 2,480  1,960(30) 4510(70) 6,470 2.6
GTF-11448V : D457N : D567T: D571K : K779Q : K1014T  4,540(73) 1,650(27) 6,190  7,720(51) 7330(49) 15,050 2.4
GTF-S pYND72 840(86)  140(14) 980  7,480(99) 90(1) 10,500 7.7
GTF-S N471D 3,190(62) 1,990(38) 5,180 11,080(99) 60(1) 11,140 2.2
(GTF-S T589D 180(15) 1,000(85) 1,180  9,400(99) 100(1) 9,500 8.1
(3TF-S T589E 30(2) 1,510(98) 1,540 12,080(99) 70(1) 12,150 7.9
(GTF-S N471D : T589D 5,440(69) 2,440(31) 7,880 12,260(99) 160(1) 12,420 1.6
(3TF-S N471D : T589E 3,330(53) 2,970(47) 6,300 13,340(99) 70(1) 13,410 2.1

‘The activities are shown for SG, IG, and TG (total glucan) synthesized from [U-*C]sucrose. The values in parentheses represent the

sercentages of SG or IG in the reactions.

"Stimulation is expressed as the ratio of TG in the presence and absence of dextran T10.

Fable 4. Linkage analyses of o-D-glucans synthesized by the GTF-S T589E mutant in the absence or presence of dextran T10

tinzyme . Conc. (mol%) glucose residue with the following o linkage:
Dextran Glucan
1,3 1, 6 1,3, 6 1

GTF-S T589E R Soluble 43 65.8 13.7 16.2
Insoluble 38.1 33.6 109 17.4

+ Soluble 8.2 44.1 23.1 24.6

Insoluble 31.0 37.8 10.0 212

(iTF-S - Soluble 0 70.3 151 14.6
(TF-I° - Insoluble 76.0 24.0 ND* ND

“The enzyme were reacted in the absence (-) or presence (+) of 10mg of dextran T10.

CITF %lH o B 4= ot =3 6712 repeat F-E-& 2T ¢l
o 5 A _r,z_l:[— ot FeiZ8ehFig. 3, H[15]. o]HFH C-ter-

rminal deletiono] sucraseﬂl— GTF Al t}8 335 BT
NE Agell= FHA] 7 = domainse] EA)3H= Ao
5 % el sucrose?) %'3;}31]— Bad BoAsl e A
giucan®] 23}t chain elogationo)] e sk A 02 o AR}
LAY S, mutans = S. sobrinus GTF2] C-terminal Zlffiv‘?«
sucrose?] F-afoll = FHdahA] ¢d ot B el s Fa=
2.2 nuse] gluHis, 23).

S. mutanst= glucan-binding protein(GBP)S- AJAtsln] o] &

e 5360lm| Ake g Ho] 9l F2 AGA ofulxibo

o]Foiz] glct. o] WA E GTFsA¥ A93] B2 homo-
logous repeate] Ql=t| o] repeatE= T 7}A] groupl 2 E o
glel consensus Ag} C repeat sequence® 3l gJrh[1].
A%} C2] 7} repeat5-& 32-347) 183 17-207] A 58] o}w
‘-*P—"i TAE ek Azke| A9t CE YA 8= repeats

2 48-78%A =2 homologyE Holx glor olE FE2]
GTFS(S. downei®] GTFI, S. mutans2] GTFB2} GTFC)¢} w3k
A}c}3L homologyE 7FA|a ¢le}. 819t S. mutans®] fruc-
tosyltransferase®}4= homology7} #¢] $ic}33, 34, 37, 40].
Streptococcus -"‘—3] GTF-S2] C-terminal repeats®] 49} -4
olm|xAHE2] FH7E A 75T A E ] gloks 74
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(a)

t ® ¢ g L T or ¥ 6 & § 9 ¥ X 3 & ¥ ¥
J19/J11/312  ATC AAT GCT CAR AAA CTT TAC TTC AAT GAA GAT GEA AGC CAA GTT AMA GOP GGG GTT CTY
J13/314/J15  ATE AAT GGC CAA CAC CTA TAS TTT AAT GCA GAC GGA AGC CAA GT? AAG GGT GGT GTT GTT

ver sas e cae Ve ees oe “ e “ee tue tes vew se  ies ve _ius

E W A O & T 38 K YT (kn} (gu} G & (vl) T ¥
J10/111/311  AAG AAT GCA GAT CGT ACT TAC AGC AAG TAC AAA GAA GGT TTT GGA GAG CTA GTDG ACT AAC
31342144315 AMC AAT GCA GAT GGT ACT TAT AGT AAG TAT AAY OCT TCA ACA GOT GAA CGC TTG ACT AAY

iee cee s _see . Py . . cda v

t T r T T (dg) {ap N ' v v G A M & X itm) V¥
310731173127 CAA TTC TTC ACA ACT GAT GGG AAT CTT T0G TAC TAT GCA GCC GUT AAT GGT AAG ACT GTT
JINYNS GAG TTT TTC ACA ACA GGC GAC AAC AMC TOG T TAC ATT GGT GCT AAT GGT AAG TCA CTG
Yo es tae des me v w4 ee cev tee oo ee ies eee see swe 4 ve

t ¢ 1
J1e/301 /312 ACA OGT GCA CAA GTC ATC
313/314/018 ACT CGY GAA ARA ATT

(b)

G W y f A a8 v -. Q
X11/K123/K11 GO CAC A TCG TTC TAT CCA GAC TCA TAT CCA COT AAT GTC ACA GOT CCT CAG GTC
XL4/K1S/KT6 GGT CAT GAT AGA TOG TAT TAT GCT CATNCAT GG CCT AAT GTC GTT ACA CGA GCT CAA CTT
K1T/KI8/RL9 GGX GAT AAC AAC TOG TAT TAT GCA GAT GCC AAG GGT GAA GTT GTT GTT GGG GAA CAG ACC
PP o e s eve se ae .- [T
t % o qQ Ly ¢ D e ¥ Q v X G a
AE)/NI/KDI ATC AAT GCT CAA UAC CTC TAC TTT GAT CCT AAT GET CGC CAA GTT AAG GOT 0GC TTC CTA
Kie/RIA/KIS ATC AAC GGT CAA AAA CTC TTC TTT GAT ACT GAT GGT AMC CAG GTT AAA GGT GCT TIC CCA
X17/K18/K09 ATC AMC CCT CAA CAC CTT TAC TTT GAC CAA ACT GOT AMI CAA GTf AMG GRG GCA ACT GCT
cud de arn see 4 es s ses 4e s o . v 3
TN 4 a 8 ¢ y T 2 # T G (dne) X v
XN1/K12/K1) ACG AMC ACT GAC CGT AGT CGT TCA TTC TAG CAC TOG AMT ACC GGT CAT AAA TG GTA TTA
Klase18/K1e ACA AAT CCG AAT CGT AGT CGC TCA TAC TAC CAT TGO AMT ACT GGT AAT AAG TTA GTA TCA
PR ACC AAT FET CAT AGL TCA ATC TCT TAC TAT GAT GTT CAT ACA O (Aa AMT FCT ATT AAT
X11/K12/R13 ACC TTC TIC 6CT
KI4/MII/NES ACC TYC TTC ACT
XPT/KLO/KLS CET TCC CTT ARA
©)
{dmn) y T A 4 a v e Q
KA7/KOB/X89  GYT GCT GAT GCT ACA TAG TAT GCA AAT AAC GAA CGT GAC CTT CTT COT CGT GIT CAA ACC
XA1/KIT/HED)  COG GAC AAC AAC TCG TTC TAT OCA GAC TCA TAT GCA CGT AAT CTC ACA GGT CCT CAG GTC
KIi4/KiS/K16  CCT CAT GAT ACA TCG TAT TAT GCT CAT GAT AGG GOT AAT OTC GTT ACA GCA GCT CAA GTT
Ki7/KIB/K1S  CCA CAT AAC AAC TCO TAT TAT CCA GAT GCC AAG GRT CaA CTT GTT CTT 6GC CAA GAG ACD
. . HN ) < e
t 4 5 q Lt y r O 6 k Q v kK ¢C
K87/KA8/N®9  ATC AAY GGA CAC GAA CTC TAC TTT GAT GAA TCA GGT AaA CAA GTT AAA CGT GAG TTC GTG
Ki{/KT2/KT3  ATC AAY GGY CAA CAC CTC TAC TTT CAT SCT AAT CGT 0OC CMA OTT AMG GCT GOC TTC CTa
K14/KIS/K18  ATC AAC GOT CAA ARA CTC TTC TYT GAT ACT GAY CCT AAG CAG OTT AAA GAT CT TTC GCA
Ki7/K18/K1®  ATC AAC CCT CAA CAC CTT TAC TTT OAC CAA ACT GOT AAG CAA GTC AAG GEG GCA ACT GCT
sem se wa 4 h as e 4 see we e fe ee ae ee 4 .
. 3 C 1 $ y Y (am T G 3 v
X07/K#8/K0%  AAC AKT CCT CAT COT ACOG ACT TCA TAC TAC GAT GCA ATC ACA GGT CTO AAA CTT GTT GAT
K11/K12/K13  ACG AAC ACT GAC GGT AGT COT TCA TTC TAC CAC TCG AAT ACC GGT GAT Aaa TG GTA TCa
KI4/KIS/KI6  ACA AAT CCTU AAT GGT AGT CGC TCA TAC TAG CAT TGO AAT ACT GGT AAT AAG TTA GTA ICA
XLT/K18/KIS  ACC AAT CCT GAT GCC TCA ATC TCT TAC TAT GAT GUT CAT ACA 5GG GAA AMG GCT ATT AAT
SN T T e o dee s (DU ve .

ROT/NO8/KOY ACA TCA CTA GTA
KIt/R12/K03 MC TTC TTC CCT
X14/RES/K16  ACC TTC TTC ACT
KL7/0L8/KLY CCT TCG CTT AAA

Fig. 2. Homology between the in-frame nucleotide sequence
coding for the “YG” repeats J10-J12 and J13-J15(a); K11-K13,
K14-K16, and K17-K19(b); and K7-K9, K11-K13, K14-K16
and K17-K19(c). The asterisks show positions of identity in the
nucleotide sequence. The capital letters show the amino acids
that are indentical, while the lower-case letters show the con-
served amino acids in the aligned sequences. The region ori-
ginally used to define the “D” repeat in the g#7 is underlined. J,

&ifT; K, gifK.

Hel AT Avpes o} WA ¢k o} S, mutans®] GTF-S9] 47
9] A repeats2 ©] 47} FE a-1, 6-glycosidic unit2 2 %
o9l 84 glucand TA shed] Fosiths 2o s
9JcH23]. vk ol S. mutans®] GTF-1 £42] A% F/09 A
repeats®] FE o-1, 3-glycosidic unito . FHolgle B84
glucan®] A3l g sprh= 7o) yhs Heh5).

Glucosyltransferases@| S50 &2 F=
FEAL| 54
£84 glucand- Ao} Te) 77} v|HE FH 1 o
& 3o, 012l sl E] SHL Aole] FAE dol.

BEAY

pTSUS
pCK28
pCK3S
pTS 20
pCK 36
pCKIL
pCK 4l
pCK24

e
I

gt~ 8 gt{-¢

Fig. 3. Structures of the deletion derivatives of the GTF-I en-
zyme. The restriction map of the 6.4 kb Psf fragment is dep-
icted above the structures of the deletion derivatives. The direct
repeating units are depicted at the 3 end of the g#fB gene. H,
Hindlll; P, Pstl; B, BamHI; E, EcoRI.

Streptococcus% & THFRE AL A 7% W #5E=
GTFe] A2 A2 ule} D2} S. mutanse] 73-%-oll=
A A G2 L5271 Z71sPH GTFY] o] Z7d& &
AATH39]. Tween 803} -2 neutral detergent®} sodium2] 5
S 8. gordonii®] AEu|A GTF RAE aAzEd
Tween 802] -3+ membrane?] -5 3L F7] o &
o|RAtH2] =& sucrose?] HrR= GTFE WAL ¢7HH o2
F7HAA 4 9lslow SdWoe] T Foll= GTFE Wade] =
A F71 F A% Eel=e] o]z A2 HE] GTFY $3

& 245k F97k Q)

g &8 4 gloH{14]. Sulavik £

S. gordoniiol ] <k 1kbe] =718 7HA1 % GTF) el Bhe]
she #918 ARon o1 rge2 HBATHS). o] HAA

Relative activity (%)

100 A

W
[~
I

.\5

—T—TT ,_Fh.?.-‘-l’.__

6 5 4 3 2 1 0
Repeating units

Fig. 4. Correlation between the number of direct repeating units
and enzyme activities of the GTF-I deletion derivatives. O-O,
sucrase activity; @ -@, G'TF avtivity.
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F-€E] 66bp downstreamol]:= gtfG -§-H A7} Ex)5)n],
k2] 7)Aol B0 22 inverted repeato] EAL B S
AL o]Zo] gifGe] regulationoll A% Hste] GTFE) =gl
off 322 d3kS vt 8. gordonii= sucroseS E&H3}
wjz) Aol hard-colony phenotype(Spp*)ell4]  soft-colony
phenotype(Spp)E phase”} g3l A4S Mol ] Spp
colony:= <A Spp’2 Az & 4 9l&-& FHalslgict. o]
phase A%} v]= 10704 10* 9.2, 0|5 phase2] 3joli=
GTF| ¥4 AEAE e F¢ Haakeh 5 Spp'e] o
Bl7} 4 AJAtete] 4-1080 bk E3kch. o] 5 Spp phenotype
olx rgg7} S Fo] Spp’ FollA rgg ¥-EL wsAA A
- Spp®| phenotypeo] =131, Spp” ol rggE ZIE
plasmid g 3¥AA3E A3} 7 AL wild-type R}E =7}
= & T UleHFig. 3)[35]. FA7IA| rgge] 72z}l -4
3P 971X d Sl T 9 inverted repeato] gl=H)], A
A Z(IR-1) rgg2] -10 promoters} ribosome binding site /\}
°]9] 26 bp -l 1213} Qict. o] el ojwl whzlo] At

o] %4

gy gie
ORF-1  ORF.2
R — Soo % GTF
Ha Ha ™ Phenotype Activity
AMS010 A NAg/ 25 Ha Al - (w-S0)
; T T ] e |
: == 4+ 1140 (+- 260)
PAM-S13 _— i 240 (o 40)
PAMSES -- 4+ 1230 (= 120)
pAM-SIL = - + 1110 (+/- 110)
VA749
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Fig. 5. Schematlc of plasmid derivatives, depicting the region
which complements the Spp phase variants and relative levels
of extracellular GTF. The restriction map of pAMS010 is
shown. Ha, Haelll site; H, Hindlll site; N, Nrul site; Ap, Apal
site; P, Pvull site; S, Sall site. A + in the Spp phenotype colum-
n-indicates that a plasmid deravative confer an Spp* phenotype
on the Spp phase variants CH97. This was determined by
insfection of CH97 transformed with the various derivatives. A -
indicates that no change in the Spp CH97 phenotype occurred.
The GTF activity of plasmid derivatives placed in S. gordonii
CH! was determined relative to that from CH1 containing the
sontrol plasmid pVA749 (100%). GTF from supernatants of cul-
ures of CH1 transformed with plasmid derivatives was assayed
ind quantitated as described in Materials and Medthods. All
samples were assayed in triplicate, and a standard derivation
1SD) was calculated. The asterisk in the pAM-S44 schematic de-
notes a 4-bp deletion which resulted in the absence of the Sall
restriction site.
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Fig. 6. Alignment of the deduced partial amino-acid sequences
of DSRA, L. mesenteroides NRRL B-512F dextransucrase gene
(Wilke-Douglas et al., 1989), GTFB (Shiroza et al., 1987), GTFC
(Ueda et al., 1988), GTFD (Honda et al., 1989), GTFI (Ferretti et
al., 1987), GTFS (Gilmore et al., 1990), GTFJ (Giffard et al.,
1991), GTFK (Giffard et al, 1993). (a) Sequence homologous to
the sucrose binding site identified by Mooser ef al. (1991). The ac-
tive aspartic residue is in bold type. (b) Sequence homologous to
the avctive site identified by Funane et al (1993), upperlined by
the black bar above. (c) Conserved sequence where is located the
threonine residue identified by Shimamura et al. (1994) is found
as influencing the structure of the synthesized glucan. This non-
consreved residue is in bold type.
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Fig. 7. Sequences of A repeats, C repeats, and N repeats. The consensus sequences (Streptococcus sobrinus MFe28) uesd to identify
the A and C repeats are shown. Boldface type indicates conserved amino acid residues.
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