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FructosyloligosaccharideE Acceptor
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3R] Wl AE2] Streprococcus sobrinuy ATCC27351 T8 2pel Al 241} NTG =]+ &5l bacitracin WA=
o] 53 deleh dutd o] FE 3 glucosyltransterase 84 o] ZH-FRE}: 2718 o o] 45352 A1 g}, o] B9
bacitracin W4 =-@F~ Hr} 5~484), glucosyltransferase (GTF-S) 842 oF 2] Zrlslich 2F5Y glucosyl-
transferase (GTE-5)E- ¢]-§-5}<«] maltose acceptor ¥H&-2- &l TLC#} image analysis= 2431}, 7 27} sucroses}
acceptorq] maltose ZH2] & )7} 1:2 =2 14 &4 7} B2 274 oF2] acceptor AFFL 9128 2= gleic}. o] £5<]
acceptorE AMSEle] WIS Al7) A3 sl Wo|F2 plucose Ho| A Ale]sll acceptor BlA]e] He)7} glgich =
F2] FAsbe= whEsA] ¢ acceptore] fructoseZ #5812 1-kestose (G-F-F)$} nystose (G-F-F-F} 18] 3 turanose (G-
F)Z acceptor® s} W o|F S, sobrinus BR24C F52] glucosyltranslerase (GTF-8)2} ul-g-& X zc), €213 acceptor A+
& A H, BC-NMR 148 ¢ A, RhA| M b HA] g Q2L Fx) 28T} 6a-D-glucopyranosyl
F-O-g-D-ghucopyranosyl-D-fructose {Glucose-fructose-glucose)®} 6%-g-D-glucopyranosyl 1°-B-D-fructofuranosyl sucrose
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SucorseZY-E] dextran®| 42 Hehreol] 2]&le] al&om
HIEew(9), o W Heldl= FAE dextransucrase
ghicansucrase} Sl 71 o] F &A= dexiran®] FFol
wlebA] alternansucrase, mutansucrase So] 4#Fon] o)L
gL Fvlsl=
U AERE FE Lenconosioc 53} Streptococcus ¢ M-

=0|vh6,9.12). ©] F 42| ATEES

35 glucosylivansferase?] UFo|r}, o]

B OReEA ol L, B4
H7)Y Ftes ME blgt BAE szt 8 71 dxE)
AL Leuconostoc S wofel Zo)d G2 T A
F Fao] frmel sucrose® D82 EA Sneprococcus &
a2 WA sucroserl 9= WelE glucansucrases &
Agbel, 22 Lewconostoe %] glucansurases-S- £%
FEAelA, Streprococcus 9] BASE FA EAo|oho).
Leuconostoe mesenteroides B-512F w7} =% dexiran®]
TEYE a-1—6 A2 A4%) glucopyranose 317)52] F=Af
=3 F 7k FRe] AR FHe] gk &, skl plu-
cose T2} o-1—=6 A AREe] o-1-3 RAAlE dier o
A o-1-6 $92] AlEEe]v(18).

Streptococcus sobrinus (serotype g¥e TP Exlsi=
Ao} 44 Mo @24 glom F FFe] glicansucrase
F AL gk o] F 8 dextrand A e E4AE
GTF-S (glucosyltransferase-soluble)2k2 &P o-1—3 2Aps
AgrE 35% THelE dextrand WHETH3,16). EE Sire-
ptacoccus sobrinus T A7)& =840 dexuane] oby] £
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ol (mutan)yE T4EE B4l GTFI
glucosy | ransferase-insoluble, mutansucraseys- 2+ 9ivl. o]
A7) sk HgRe FAEY el o l=67) ohd o
1—=3 Agle|v}. o] tid-f{e endo-dextranases] sl 7}
wAEAl ghom Ik el FF Aele] FE Hele] Foks).

Sucrose®5YE dextrang A= 9+ 2%, dextransu-
crase= sucrose® HE] glucose%h9] S gkl Zof &A=
o wbpabegel Adsle v S| gldd1). o9 glu-
cose’ HAHE o2 ebpElESS acceplor2d vt 2
o] Bh&-5 acceptor M5 (EA uhEelgl T accepoZ}
ST i o[ Re| - dwle| 2=3EEe] acceptoril-$-
o Abge] ko).

AR acceptordl = F 5572 acceptorr} sl 3] 25
A glucose =17 & AR zpo|r} Vs U7 (series)?]
acceplor AHEE Wie Aol Z, = v § FF acceptor B}
gk e glucose 7} elslEl &t2] acceptor AHES RHET)

Accepior WH$-2] ALEE8 FEE AHHEY D-glucose,
methyl-¢-D-glucopyranoside. maltose2} somalloseS-2- acceplor
2 AMEEPH, sucroseRFE] glucose ] E WY C-6 hy-
droxyl?] IEE o)ubFa] H|3lA 2o olucose®Fl2] C-6
hydroxylZ|ol] Healed Sk% 2 WA 72 isomaltodextrins-
£ acceptorel] HAE acceptor AHEEE THEC) Jsomaltose
5} whggk A A WA acceptor ARE(EARER] Al 2R AF
=) isomaltotrioseo] 32, cellobioses) 729} A}t lactose
= 22 g A9 acceprar ¥H- AME, & 2!-0-D-glucopyr-
anosyl lacloseE 9=+ acceptore|t(4,17).

Fructose?} acceptor®. -2l -4, fructose?] nng T2
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met T 7§ acceptor AHEe| AZIh FE A2 lencrose
{5-O-o-D-glucopyranosyl-D-fructopyranose) 7} D-fructopyranose
2HE A7)R, A% A7)= AHEE isomaltulose [4-O-0-D-
ghicopyranosyl-D-fructofirranose]”F D-fructofurancse®. 58 4l
Z1cH14,17). D-fructose= sucrose®5E] dextransocrases]] 2]
TF dextran Al Ve S AME-e]7] ofie]. BE dex-
transucrase £} sucroses] W22 ZHE] |eucrosed TSR
acceptor®A] AEFTH(15). T 912 acceptor AHEEEE D-
mannopyranoseZ €] WA o™, o, B -trehalose?] isomer
4l o-D-glucopyranosyl-3-D-mannopyranoside, 22]x D-galac-
tofuranose 2K 6] tt-D-glucopyranosyl-B-D-galactofuranoside 5
o[ th(4).

Fugl Robytel| 2|5PH, Leuconostoc mesenteroides B-512FM
2] dextransucrasets Gy-Gg2] $HIAISG w)3H94 wieh 25
C-6 hydioxyl] D-glucoses A2EcH4). 12l2=2 G; (Mal-
totriose)ell  glucose® AH3le] 6 -o-D-galactopyransyl mal-
towriose®] 7 20¢] acceptor AFES WECE U} HAR=
acceplor®~] E72] 229 jsomaltodextring THER|=F, FA)
¥ acceptor®A] ZhEEEA] ket

Streptococcus sobrinus® GTE-82} GTF-I= Lewc. mesen-
feroides B-512FM®| dextransucrases} Zro] maltose®] accep-
torikE2. panoseE RFET}, 3 panose= F 2] acceptor
ZHEE(6%-0-isomaliosyl maltose®} 6%-g-nigerosyl maltose)S
Tk acceptore]vl.

B gFelMe faA71A de3l acceptor W] 7l o] o}
%l fructosyl oligosaccharide(turanose, kestose, nystose) w-or
acceplor® Shed Smeptococcus sobrinns®) oFFE G E Al
giucansucrase (glucanosyl transferase}?] secondary Zmij%ke-
{acceplor reaction} °|-88 M= AP HIRe|AEF 7}
A ER|as Aleld TEelF Almg- e) 2=l
< FlEa NMRE 4l

X

ARERF A EHBO|

B Ao A3 F9E Sweptococcus sobriaus ATCC
27351014127 wj%FE- mannitol ¥]AS A28}, Mannitol
wizle] =D S 1L% Sg tryptone, 5 g yeast ex-
acl, 5g mannilol, 0.5g Tween80, 5¢g potassium phos-
phate (dibasicye]s] pH 7.6, 222 37°CelA 18417 =&
uleF F2] pH= 5.70]%lo) Mannitol2- o] F5E2] Al
AR dextran 9] 7|2 AMEL] Ealoh g
=adelE A 2418} NTGH=IE 4939127 motant
2] Awl EAEHZA] bacitracin WAde] FHE WelFEE
Auleled B4 S vl

E40| Mok gl HE

FAAAAE HE R Ciadi F2)8] whHel wel
Streptococcus  sobrinustro 5L SR Mannitoli] =) S
AE-5le]. aeration §l°) agitationdEE 1HTF 150 ipmE
37°Cel A pH = gde] 184]7F wiekelgion] miske] gt F

Ap2og- S=lare] AP 147

wjefel 2 daReiale] AL ulrafilration® 2 55541
20°Ce] ellghEE Fhete] ah A S FAAF) L immidazole -
HCl 9581 (pH 6.2)8 AM3le] 44851 (10). <] 44 S
hydroxyapatiteS AM&ale] whilalgd F2Xzl F 007TM 2
3 0.4 M phosphate 2H28<8(pH 6.5Y% AREBle] E4F
B gvt old 0.07M EEL GFI-S P& Beon,
0.4M H2& GTF-I 4L 7173, 15).

40| B =4

EAgAe] £32  [U-plucosyl-"C) sucrosesl E4e] wl-e-
22 AAE glucanl] 71 C-glucosed) radio activityE
ZA sl T A7 radio aclivigET S A4kl )
A(12). Fd WhS-s HE% T2 A immidazole - HCL $F
259 20mM (pH 6.2), sodium azide 0.02%, 150 mM su-
crose (3 Ci) , EAE 58 E3e)sd 25°Cell A whéelele
v E4ae] ZA9HE 919 vheEAlelA] 15 F4F sucrose®
HEl glucose 1 moled wtFeo| A7l 49 84%
1 U= s}

Acceptor H15 % TLC 24

Acceptor HH5~2 96 well plateel] 200 mM2] sucrose?} ac-
coporE W B o) HF ) 100wr) HES
Bte] 25°CellA 24410 BhgARIE wbEe] B - uked &
silica gel TLC plate (Whatman KS5»] 5l &S] ace-
tonitrile : [-propanc] : H,O (85 : 50 : 50) E3HE0]E. 33] =7
sk Zzgk F @A (5% 3, 05% (wivio-naphthol B
e 100 °Cel)l A 1087} rRdsle] wAlAlgl F Bio-profil
Image Analysis system(Vilber Lourmat, Paris)& A]-&&}o]
A EAEITHT). TLC ¥4 F vepd acceplor AHE9]
25 #)8le] acceplor HREE 100 ml B 3L ZA o)A
24417 ¥hEAlZ] ¥ reverse phase prep. HPLC(Shimazu.,
Japan)3} RI detector® AM83ted acceptor AH29] HE& &
of TLCZ EIskil 553 § 54 7xsle] NMR H42)
ELRE e

NMR &4
AR 2F [0mg 20 mgs 7H D,O 500 plofl ==9] oh% 5
mm NMR tubes]] €¢] VaranA}F2] UNITY INOVA 500
MHz (HMQC, HMBCO) % 300MHz ('H, *C, COSY, DEPD)
A7) T9 YAl RS ARG, sk e 1
A 943 DEPT(Distortienless Enhancentent by Polati-
zation Transier), 2#4r% 554+ 0 2= PFG-COSY (Pulsed Field
Gradient Correlation  Spectroscopy), PFG-HMQC (Heteronu-
clear Multiple-Quantum Correlation), PFG-HMBC (Heleromu-
clear Multiple Bond Correlation)y2- AFLslg o BE #=2)7]
7 B AR 25°CAN SaAsioiet,
U o oE
Bacitracin LY BI0[3e| Mk g484

Streprococeus  sobrinus ATCC 273512]  Glucosyltransferase
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Table 1. Glucosyltransferase activities of bacitracin resistant
mutants of §. sebrinus.

MIC(ug/ml) 1w

Strains o GTHF-S  GTFI
bacitracin

8. sobrinus ATCC 27351 0.01 022 (.13

5. sobrinus CH-5 0.05 0.28 0.12

8. sobrinus BR12L, 0.12 0.34 0.08

8. sobrinus BR2AC 0.24 0.45 0.11

5. sobrinus BRASI 0.48 0.28 0.18

AL 2o]7] HEle] A2l FALS) NTG-AElel] 23t &
euo]Bl 2 A marker2A bacitracin WA o) 718 05
Adsle] wjekdls] A28 SS9 cl Bacitracin WAl o)
7V T Tl 15 It glucosyltransferase® 484
o] Tolxl Z1 oF 10%7 7}y elvlal e} bacitracin WA
2] F7be} GIF-SEAEAe] Zrlebe A7)l g
(Table 1). Bacitracins> W]A=2] Al2™e] vlub7iidS A4
B SHETENE e SRR R banracin IAdE 7L
glucosyltransierase F A28 =15 F=dl= 7122 4]
7R 423 d9F 12w, glucosyltransferase -4 (GTE-S)
2] ZFE f=87] 413 muant] AW marker T 2 o
TFelr HAEez Basps Aol

S. sobrimes CH-38] 7-%oll= bacitracin o] st MIC}
el wisle] Su) e} Fow FTAPAL ot Frlaly
o S sobrinus BRIZL bacitein o <3 MIC7F 1240 &
AEA32 GTR-S9 3% oF 1.5, GTE1 2] 7-¢ells 7kt
skt 8§ sobrinus BR24C2] A 9elle MICT) 2400, GTE-
0] A9 2l Frlslglal, GTF-I9) A%<l 2 zhe]7} gigd
v}l e} 7R 2 MIGE ¥.el S sobrinus BR48IE]) 7 -5-
ol BFFe| v5le] bacitracin A2 e] 48t SSrislel o
FAsbe] 27l oot 9k 2 glucosyltransferase 492
%71} bacitracin WA Ao BEF Aot &Eoh

S. sobrinus ATCC 273512 maltose acceptor 21 (GTF-S)

S sobrinus ATCC 273512] wjekaloll A e} Az% GTE
S{glicosyltransferase-soluble)Z- o838k 714 acceptor k-5
< A Yorl= AeR uUe)Al maltoseE acceptor B
maltose®} sucrose®te] ¥IE 2ejsled acceplor S Aj7IAL
I AHAIE TLCR. B4Ee] Fig 1o vjebigivf. Maloses}
sucrose®] H-E<] AZATF acceptor?] k-2 AbH o2 Z7)
A9t maltose®] o] ofF Heo] EAE 739l acceptor
AHEre] panose] SgbEte] vEhim= Fig oAl B e AR
of 7lab =7|7) & 2es doey acceptorg) sucrose
2l F uir} 1:2(maltose : sucrose) == 147} Akl
o] AL AuFd.e2 JJehfr] 9)5kd image analysise] <
T 24E sled o YN S Table 2o vlehiddeh. MatoseZ
acceptor®. AMEE A5 A WA acceptor products panose
(6*-o-D-glucopyranosyl maltose)o]TH4), Maltose acceptord:
o9 F A AR AlFEA 6%-o-D-isomaltosy] maltose
o]al oj7) W} o) Z acceplor AFESEE- mallosed] B
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Fig. 1. Thin-layer chromatographic analysis of the acceptor reactions
using different ratios of maltose to sucrose at 200 mM constant lotal
carbohydrate wilh GTF-5 Dom Sheptococens sobrinus ATCC2735].
Lane s shows standard peaks of glicose mwomaltase, isomaltottiose
énd Isomaitotelranse from the top. su. sucrose: f. fructose; leu,
leucrose. DP, degree of polymenzation. dex, dextran, lane |~11, ratio
of maltose : sucrose=0: 100, 1:20,1:10,1 . 4,1 2. L:[,2:1,4:1,
10:1,20:1,100: 0

Table 2. Carbohydrate composiions of ohgasacchandes produced from
different ratios of stucrose to maltose, using GTE-S (glucosyltansterase-

soluble) from Strepiococcits sobrins BR2ACA,

Maltose/Sucrase (Fo wiw)©
i 12 171 21 471

Carbohydrates”

Dextran 210 182 126 83 7.0
Sucrose 302 248 173 6.2 25
Mattose 0 42 240 405 468
Acceptor products
Leucrose(DP2) 2.6 1.9 0.5 0 0
DP3 4 02 34 38 4.8
DP4 03 2.6 9.2 83 6.5
DP5 0.6 47 141 75 39
DrPs 0.2 126 116 5.6 {4
DP7 20 19.1 24 0.6 ]
DPg 76 10.4 0.8 o 0
DPa 87 28 0 0 ]
DP10 52 0 0 0 ]

Total oligosacchandes 272 548 410 218 185s8

*The {otal concentrations of carbohydrates and enzynie dosage were
kept constant at 200 mM and 2350 mU (GTF-S), respectively. PDpy
represents a saccharide of DP {(degree of polymerization)=n, having an
1somaltodextrin chain linked by o-{1-6) to the nonreducing end of mal-
tose. “Relative weight percent of the dextran or oligosaccharides was
calculated on the basis of area and intensity of the peaks by densitom-

etry.

A Tt glucose®] C-6 hydroxyl groupel] F31E7p o #=
iso-maltodextm AF<EE9) ok, Sucrose2l GTF-Sel & &)ed
dextian §4d Alell= sucroseslA dextran®HA S 18] glu-
cose?t AAFEL FE fructose acceptor® R accepior
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AHE4] leucrose BFe] A4 HT}

Dextransucrase 4EAM 0] & A2 2 odelx Leuconostoc
mesenteroides B-312F2] gylcosyltransferase®] mallose accep-
tor?5-2] AFE-2 7§ DP(degree of polymerization) 7~ &7}
#7E el A ARk Fig, 1e]A] Hi= wje} o] B gF¢] s
sobrinuy. ATCC 273518 QTF-SE- A1-3le] maltose accep-
tor B2 A7l A3 acceplor AHE-e] FEE(DP) 1004 7t
A& SRS o g glalen, ol sizert Akt S=l1
oE BlEEdel] o fel3) Agely e B dTaE
2 S sobrmus ATCC 27351¢] GTF-IZ AME38)ed maliose
acceplor WHAHES T 110]47FK] §AdEled olm] B
g at glek(7).

Acceptor S0[M9| H35|

GlulcosyltransteraseE- ¢|-88F acceptor W59 &2 accep-
tore] el welbd Z=7) o2 Vet o= Lewconastoc
mesentergides B-312Fo-} 8 sobrinus ATCC 273512] GTF-S

of| v} vkl o) o), Maltose?] -2} 713F 22 acceptoro]
o o]F 100%2 sheqd Al acceptor W22 8-S Table

3ol vEhfgdet. 22d Table 33} Fig. 2014] Bx ule} 7
o] Leuconostoc mesenteroides B-312F8} Streptococcus sob-
rinus ATCC 273312 glicosyleransferases] A= 1-kestose®}
nystoseoll - acceptor BHg-o] deuA] el=dd] u|gle] §
sobrinus2] bacitracin A mutant?] Streptococcus  sobrinus
BR24ColA H]8t GTF-S$H= acceptor WHg-o] Dol &
okt ol Streprococcus sobrinus ATCC 273512 £l
%} bacitracin WA FrFE WP 332 w3el o Ee
acceptor AT 7418 F= W3y} dofudg ez AzEA|
b ooli= B0 eplEle) 3ARlA AR 4A) Be) dy
7b Sy Sojol g Flejela ofA¥H.

1-kestose 2| acceptor B

Streptococcus sobrinus ATCC 273518]  dextransucrases]] A]
I-kestose2} acceplor WH§-¢] deoji}r] @9rA|vk(Fig. 2),
bacitracin WAdnutant?l Streptococcus sobrinus CH-3%F Stre-
plococens sobrings BR24Ce) A 5-2]38l glucosyltransferase

A

—

Ao gk AEA 149

‘= -ve-a,,i L

. ABCDEFG]2345SHLgY
Fig. 2. Acceptor reaction of glucosyltransferase(GTF-8) of S. sebr s
ATCC 27351 with various aceptors. A. fructose: B, Sucrose: C,
Nigerose; [, [somaltose; E. Panose; F, Palaunose; G, Turanose; H, 1-
Kestose; I, Nystose; s, standard {isomaltodextrins), s or suc, sucrose;
Number {1-7), enzyme reaction with L(nigerose): 2(isomaltotriose)
3(panose); 4{palatinose); S{aranose); 6(1-kestose); 7(nyslose); o, Hrst
acceptor product with turanose.

(GTF-Sy= 1-kestose$) acceptor Hl-5-¢| d=udvh(Fig.3). TLC
EAAAE o 5 9150 § sobrmus BR2ACY] 47} 8
sobrinus CH-32] EA871) acceplor B8] & A4
et} o] T EAEAE 2SS uhgde]| Hrleldis
5 acceptor 4hze] FFel] Apelr} viis Zlo] FwlgTt o

L glucose ol¥A acceptor BFHErE o] Fae] A
2 o2 29l defdelT g Robye®] BI(11sle 43

SR Ao,

Fructosyloligosaccharides & acceptor 2 EF acceptor +H22]

Tz 2Y

FructosylaligosaccharidesS ©]-28t A Z4 acceptor AHES]

Table 3. Quantitative elffects of acceptors in the glucosyltransferase reaction of S. sobrinus ATCC 27351 and 8, sobrinus BR24C,

Lenconostoc mesernteroides B-512F

Streptococcus sebrings BR24C

% glucose incorporated

% glucose incorporated relative acceptor yield

acceptors relative acceptor yield

aaltose 80,7 100.0 8.2 100.0
somaltotriose 719 88.7 72.1 878
nigerose A7 4 58.1 535 659
turanose 11.2 13.4 13.6 16.7
lactose 9.0 10.7 18.3 22.5
kestose(GFT) ni? 0 4.2 52
nystose(GFEF) ni? 0 2.8 34
reference Fu and Robyt(1991) This work

n.1*: no mcorporation.



150 Lee and Lee

B
R
Tk

p -
gD

Fig. 3. Acceptor reaction of glucosyltransferase(GTT-S) of 5. sobrinus
mudants (BR24C and CH-3) with 1-kestose. s, susrose; f, [ructose; k,
1-keslose; 1, leucrose; p, acceptor product. Lane 1, 8. sobrinus BR24C,
2. 8. sobrinus CH-5.

NMREHE A xsledchFig. 28] turanose; 3-O-o-D-glucopy-
ranosyl-D-fructose). Turanose®] acceptorih5-2] A W AF
£ 6"0-D-glucopyranosyl 3%-0-0-D-glucopyranosyl-D-fructose
(glucose-fructose-glucose)( )22 oS8 4+ 9lex Fig, 39
1-kestose (13-[3-D-fructofuranosy1 sucrose. G-F-F)2]  acceptor
AHEE GhoD-glucopyranosyl  [3-B-D-fructofuranosyl sucrose
(G-F-F-GE A&59] o]& NMR #4%& g3l 23ME
ZANAA, NMRE o183 2RHel k] FEIAG Ho)
A Azl 2 29 B anomeric proton®] che-
mical shifte= 4.3-5.9 ppmell A FTHEEVE H2Z-He®| -4+
3.0-42 ppuel A EAFe] Veltes T8 A4 e e
NMR spectrumell*] anomeric carbon chemical shift: 90-
105 ppmell . FEFT A whie] A4 70-85 ppm,
CH,OHg] ®hivi= 55-65 ppm2 'H 735He} 24kse] 34
o go|5lch8).

Compound 1 (turanose®] acceptor A&l =3 1°C NMR
2 OMQC data 34 Es} 18712] carbon peair} 2=
ol H, HMQC % DEPT E4e] #3}) 4712 CH,
(60.57, 60.84, 61.91. 65.34 ppm), 67.93-97.92 ppm A}¢] <]
13708 CH ==X 103.23 ppoell  1718] ARARekA signalo
FAEY L 103.23 ppmell A #AZE AlRMEREE fructose®]
C2 $#e] wla2, 9154, 97.92 ppm@] EbA= 217} glucoss
2] anomeric carbon® 2. FAE L, o]@|g} AAE njeko
2 2709 glucose®t 1712 frucloser} ZEHE TR FAH
ot =31 glucose-12] C1 carbon (91.54 ppmell Z3FEl Hi
2] chemical shift7} 54200 FTA= o] o Fibe] AE

Kor. [ Microbiol.

equatorial® F43lg . HMBC 443} slycose-19] HI
proton (542 ppm) @ 2He] fiuctose?] €2 (103.23 ppm)=2
long range signalel SIS, froclose®] H2 (3.7, 4.0
ppm)EHE] glucose-24] carbon (97.92 ppm), fructose?| car-
bon (80.78, 75.77 ppmy=*| long range signale] #HEr=|gic)
of4ke] AEHE A WA AEL glucose-fructose-glucose
o= A5+ sleis

Compound 1:1°C NMR chemical shift, D0, 75 MHz ('H
NMR chemical shift, 300 Milz). 60.57 (CH,, 375 ppm). 60.84
(CH,. 3.67 ppr), 61.91 (CH,, 3.80 ppm), 6534 (CHZ, 3.70,
4,04 ppm). 67.93 {CH. 3.84 ppm), 68.66 (CHL 4.00 ppm), 68.83
(CH. 3.90ppm), 68.99 (CH. 3.55 ppm), 7040 (CH, 3.57
ppm), 70.48 (CH, 3.96ppm). 70.84 (CH, 4.05ppm). 72.10
(CH. 3.75 ppm), 73.42 (CH, 4.07 ppm), 75.77 (CH, 4.23
ppm), 80.78 (CH, 3.90ppm), 91.54 (CH, 5.42 ppm). 97.92
(CH. 5.00 ppm), 103.23

Compound 2 (1-kestose?] acceptor AHE)el] =8t 1y, ¢
NMR 2 HMQC, HMBC data £ 23} 2178¢] carbon
peak”t WEF 9] 21} peakrt FEFH o vlelydth 'H-H
COSY, HMQC % DEPT #4e) 93l 6719 CH, (52.96,
6024, 6072, 60.89, 62.10, 62.10 ppm). 69.07+]A] 9230
ppm AF¢lel CH signale] AW, Zelx 10290,
103.07 ppel] 202} AlzlgbA signale] 2= 102,905
103.07 ppmelA] 2% Abalgbsa= 2709 frucrose 2H2he]
C2 91#2] sta2 FA=Eylen], o] H3 209 glucoses} 2
N9 fructosert APE FE2 FHEUS o] A
£ COSY ¥ TOCSY spectrumrd- ©]48le] EAalma) A%
slolont, peakrt SAE0] HEEE Elo] oz aw], Ay
o] v)wg FEle] o TEE SIS

Compound 2:'3C NMR chemical shift, D*0. 75 MHz ('H
NMR chemical shift. 300 MHz), 59.96 (CH,, 3.81ppm). 60.24
(CH,. 3.67. 3.73pom), 6072 (CH,, 371, 3.85 ppm), 60.89
(CH,. 3.74, 3.84ppm). 62.10 X 2 (CH,, 3.74, 3.81, 3.85
ppm), 69.07 (CH, 3.45ppm), 71.03 (CH. 3.54 ppmn), 72.30
(CH, 3.83 ppm), 7245 (CH, 3.76ppm). 73.72 (CH. 4.05
ppm), 74.18 (CH. 4.1 ppm). 7431 (CH, 4.08 ppm). 76.51
(CH, 4.18 ppm), 76.63 (CH, 427 ppm), 7735 (CH, 422, 424
ppm), B80.93 (CH, 3.87 ppm), 81.09 (CH, 3.883 ppm). 92.37
X 2 (CH, 5.43, 545 ppm), 102.90, 103.07
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ABSTRACT : Biosynthesis of New Oligosaccharides via Acceptor Reaction using Fructosyloligosaccha-
ride as an Acceptor

Chan Yong Lee * and Choong Whan Lee! (Department of Microbiology, Tagjon University,
Tagjon 300-716, and 'Korea Research Institute of Bioscience and Biotechnology, Tagjon 305-
600, Korea)

Acceplor reaction of glucosyltransferase of Streptococcus sobrinus with fructosyloligosaccharides was stud-
ied for the biosynthesis of novel olgisaccharides. First, bacitracin resistant mutants were selecied by mutagenesis
of Streptococcus sobrinus ATCC27351. Among these mutants 4 strains were selecied by resistance to bacitracin
and increase of glucosyltransferase. Acceptor reaction of maltose was analyzed by TLC and image analysis.
There were differences in the specificity of the acceptor reaction by the glucosyltransferase between mother
strain (Streptococeus sobrinus ATCC2735) and bacitracin resistanl mutants (Strepfococcus sobrinus BR24C,
Streptococcus sobrinus CH-3). Mother strain did not show an acceptor reaction with fructosyloligosaccharides
such as I-kestose and nystose. Acceptor reaction products of mranose and 1-kestose with glucosyltransferase
(GTE-8) of Streptococcus sobrinus BR24C were 6°-0r-D-glucopyranosyl 3%-O-ot-D-glucopyranosyl- D-fruc-
tose (glucose-fructose-glucose) and 64ﬂot~D~qucopyranosyl 13-B-D-fructofuranosy1 sucrose (glucose-ghicose-
fructose- fructose) . respectively. These are novel oligosaccharides which can be produced only by enzymatic reaction.



