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Characterization of Extracellular Fructosyl Transferase
from Aureobasidium pullulans C-23

Lee, Kwang-Jun, Jung-Do Choi' and Jai-Yun Lim*

Department of Microbiology and Biochemistry ’,
Chungbuk National University, Cheongju 360-763, Korea

ABSTRACT: Extracellular fructosyl transferase from Aureobasidium pullulans C-23 was
characterized. The molecular weight of the isolated enzyme was determined to be approximately
170,000 by SDS polyacrylamide gel electrophoresis. The enzyme has the pl value of about
3.7. The enzyme was almost completely inhibited by S mM Hg?*, but was not significantly
affected by other cations tested. The enzyme was inactivated by treatment of tryptophan-specific
reagent N-bromo- succinimide and tyrosine-specific reagent iodine. The substrate sucrose showed
protective effect on the inactivation of the enzyme by the both reagents. These results suggest
that tryptophan and tyrosine residues are probably located at or near active site of the enzyme.
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Fig. 1. Disc electrophporesis  patterns of  purified
enzyme.
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Fig. 2. Molecular weight determination of extracellular

fructosy! transferase by SDS-polyacrylamide gel
electrophoresss.
The standard proteins and their molecular
weights were:  1.Myosin(205.000). 2. B-galac-
tosidase(116.000). 3. phosphorlyase B(97.000)
4. bovine plasma albumin(66,000), 5. egg
albumin(45.000) and 6. carbonic anhydrase(29,
000)

10.0 | o]

80} o}

™~

40

9]
pl=3.7
"

. " -
0.0 0.2 0.4 0.6 C.B 1.0

Relative Mobitity

Fig. 3. Determination of pl value of extracellular
fructosy! transferase by isoelectric focusing.

Table 1. Effect of metal jons on fructosy! transferase

actvity.
Relative Activity Relative Activity
Agent Agent
(%) (%)

None 100.0
HgCl: 34 KCl1 96.2
NaCl 100.0 ZnCl, 84.7
NaCl, 89.7 CoCl: 923
MgCl, 96.9 CaCl, 81.5
FeCl, 82.9 CuCl; 93.7
MnCl; 92.8 EDTA 83.8
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Fig. 4. £ffect of B-mercaptoethano! and EDTA on
HgCl, inhibition of the enzyme.
The enzyme was incubated with 5 mM HgCl,
(C C), 5mM HgCl, plus SmM B-
mercaptoethanol(@——@), 5 mM HgCl, plus
SmM EDTA(A- A). SmM EDTA(a
4) and no reagent(i) o).

Table 2. Effect of group-specific reagents on fructosy!

transferase

Relative activity (%)
Reagents*

5mM 20 mM 50 mM
None 100 100 100
Iodine 76 41 0
N-bromosuccinimide 0 0 0
B-naphthoquinone-4- 100 93 93

sulfonic acid
2 4.6-trinitrobenzene sulfonic 100 95 86
acid monoiodoacetic acid

glyoxal 100 100 93
p-chloromercuri-benzoic acid 100 94 95
N-ethylmaleimide 100 98 95

5,5'-dithiobis-nitrobenzoic acid 100 96 94

*Modification reactions were carried out at 30T in
50 mM citrate buffer. pH 5.5. Modification reactions
were initiated by adding reagent to the enzyme
solution. Aliquots of reaction mixture were removed
after 30 min incubation and assayed for activity.

mMel Aol M F 4] @4el 3ke vz 2
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Azl B4 Qs Ao oz}t AAst 7]A Y
complexs} BH&-3h= 7o & Atz ¥tk Hg'te by
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slom wgt i ARA S Hg?t 24 cross linkA] %)
L 24 843 dimerd B2 WA 717 % ficha
ode{A olck HbS E¢EolA Hgtoll 23 &9
FA A= B-mercaptoethanols} EDTAs] 2]3}]
Hg'' o] 23} 22 Fxolx ztzt wrol=gltKFig 4).
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Fig. 5. Effect of NBS on the fructosyl transferase
activity.
The enzyme was incubated with 1.0 mM NBS
(© ©), 0.5 mM NBS(® @), and 0.1
mM NBS(a A) as described in Materials
and Methods.
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Fig. 6. Protective effect of sucrose on the enzyme
inactivation by NBS.
The enzme was incubated with 1 mM NBS
in the presence of no sucrose(O——0), 0.1 M
sucrose(@® @), and 1.0M sucrose(a
A) as described in Materials and Methods.
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cheY WA Y AkEE el Aelssich
¥ A4+ tryptophan-specific reagent?l N-bromo-
succinimide(NBS)®}  tyrosine-specific reagent?)
iodineel] 93te} ¥-8415} Hgjc) 22} sulfhydryl
reagents (monoiodoacetic acid, p-chloromercuri-
benzoic acid, N-ethylmaleimide Z2}1 55'-
dithiobis- nitrobenzoic acid)®} lysine reagentsg]
24.6.-trinitrobenzene sulfonic acid¢} B
naphthoquinone- 4-sulfonic acid, “L2]32 arginine
reagentql glyoxalel olsjAdE ¥ o33e Holz ¢
SttiTable 2). NBSell 23} d49] B@A3) Yr&
FE7 S7EEa wbgAlzke] HSE ZA ey
(Fig. 5). NBSo| 2§ f2-2] 2@l 713
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Fig. 7. Effect of iodine on the fructosyl transferase
activity.
The enzyme was incubated with 5.0 mM
iodine(O ), 10.0 mM  iodine(® @)
and 20 mM iodine(A- ~) as described in
Materials and Methods.
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Fig. 8. Protective effect of sucrose on the enzyme
inactivation by iodine.
The enzyme was incubated with 20 mM
iodine in the presence of no sucrose(O
0), 0.1 M sucrose(®@ ®), and 1.0 M sucrose
(& £) as described in Materials and
Methods.
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Fig. 9. Lineweaver-Burk plots of intracelluiar fructosy!
transferase.
The reaction was carried out for 20 min with
varying concentration ofsubstrate in (.1 M
sodium citrate buffer(pH 5.5) at 55C.

©: no NBS., @——@: added NBS
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