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Abstract — Inulinase of Kluyveromyces marxianus origin was produced by recombinant yeast Sac-
charomyces cerevisiae under the control of GALI promoter, to examine the expression and localiza-
tion of inulinase in a repressed(galactose-free) or derepressed(galactose-containing) medium. The
inulinase gene(INUIA) was constitutively expressed at 6.7 units/m/ in a repressed medium. When
the cell started to utilize galactose in a derepressed medium, the INUIA gene began to be expres-
sed, and the final expression level reached about 45 units/mi. According to the nondenaturing-
PAGE analysis, inulinase produced by S. cerevisiae was found to be less glycosylated than the
bakers yeast invertase. In addition, its glycosylation pattern was less heterogeneous than the K
marxianus inulinase. The supplementation of inulin or raffinose into the derepressed medium
increased the cell growth rate, while the expression of INUIA was repressed. Regardless of the
carbon sources examined, most of inulinase activity (more than 98%) was found in the extracellular
medium, indicating excellent secretion efficiency.
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1%, Bacto-peptone 2%, dextrose 2%)5 A}-&-3lgic.
INUIA 2128 §-X8f 2](derepressed medium)
Z+ YPDG(yeast extract 1%, Bacto-peptone 2%, de-
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Fig. 1. Cell growth (O, @) and extracellular inulinase
production ([ 1, W) by §. cerevisiae HN18/pYI10 in rep-
ressed (YPD, open symbols) and derepressed (YPDG,
closed symbols) media.
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Fig. 2. Cell growth (>, @) and extracellular inulinase
production (L), W) by S. cerevisiae SEY 2102/pYI10
in repressed (YPD, open symbols) and derepressed
(YPDQG, closed symbols) media.
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Fig. 3. Nondenaturing-polyacrylamide gel electrophore-
sis (7% gel) of inulinase and invertase.

lane 1; bakers yeast invertase (Si1igma, [-9253), lane 2;
extracellular inulinase produced by K marxianus Y-
610, lane 3; inulinase produced by recombinant S. cere-
vistae (medium fraction 3 W), lane 4; inuhnase produ-
ced by recombinant S. cerevisiae (whole cell fraction
20 wl), lane 5; inulinase produced by recombinant S.
cerevtstae (whole cell fraction 40 w).
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Fig. 4. Cell growth (7)) and extracellular inulinase pro-
duction (®) by S. cerevisiae SEY 2102/pYI10 in YPDG
medium supplemented with 1% inulin.
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Fig. 5. Cell growth (O) and extracellular inulinase pro-
duction (@) by S. cerevisiae SEY 2102/pY110 in YPDG
medivm supplemented with 1% raffinose.
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Fig. 6. Specific activity of inulinase produced by recom-
binant yeast grown on various carben sources.
(@) glucose, () glucose + galactose, () glucose + gala-
ctose + inulin, (M) glucose + galactose + raffinose.
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Table 1. Effect of carbon sources on cell growth and
inulinase secretion by recombinant yeast

Cell  Inulinase  Specific
Media Growth Activity Activity
{ODgpo)  (unit/mé) (unit/mi/ODgy)
Repressed (YPD) 36.36 6.69 0.18
Derepressed (YPDG) 38.76 45.34 1.17
Derepressed + Inulin 46,70 31.25 0.67
Derepressed + Raffinose  44.50 16.86 0.38

*All measurements were made at the 78th hr in shake
flask cultures of S cerevisiae SEY2102/pYI10.

ul} 2]l 4] 1.2 units/ml/ODggo 2] |l 3H-& B2 cK(Fig.
6, Table 1). Inulin®)} raffinose’} YPDG uj Z]e]|
A7telgd & w, FAAAS R AAE inulinase % gala-
ctoseo]| sl - HHIH inulinase’} o]& &
e sl oju AR Frokamp 7R glokiol| &3
catabolite repressions H'¢} GALI promoter?] =
B2 P INUIA $48512) AAo} oalse Zlea
Aot Elc}, E3E jnuline|v} raffinosew A Z3F S ce-
revzemﬁﬁﬂl S s E R 1 “’i fr&38HA o] &=
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6.7 units/mlfll LJ-O ﬂLs-.lo]:__. _‘g_o]z]m} :{-};ﬂ. r:sLs:]
inducer%. galactose7} H71=l YPDG 8l #]of] 4] == HN
18/pYI10¢] 73-%- %= 16 units/m/, SEY2102/pYI1102]
49 ZZ 45units/m/2] =2 inulinase 3ok
Bo} =¥k invertase BT} S. cerevisige inulinase©]]
a7 A BrlEes 4 7 sleder S ocerevisiae
inulinase ®.t} K. marxianus inulinase”} t]-2- hete-
rogeneous3HA4 @Azt B7 S A o 9lgdd)
Inuline]v} raffinosey= W23 S. cerevistaeol| A T4
Ho g &S jnulinasee 93 Bl 4dx oA Y
o5 #83%HA ol 891 ut K marvianusel| 42} o]
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F o9ldct 7F ebAgle] whE jnulinase?] #Wree
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wWd - BelE s o & )
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