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superose 12-FPLC Z12]3 Mono Q FPLCE A9AIZ &3 4
AgtHor. c-amylase HE 5SS 14997 AA Axe
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Sephadex G-25 gel filtration
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DEAE-Sephacel column chromatography
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50 mi2k 522 SO mM acetate buffer(pH 5.4)5 ARS8t 2A
T V1R EEAEY £ S5 AR 45 miE Sl
2.25ml ¥ E-E33I )

Sephacryl S-200 column chromatography
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Gel permeation chromatography

Native &9 ¥tk &3L 96te] Sephacryl S-200=
column(1.45x73 em)oll F 43 F 50mM acctate buffer (pH
542 BEAIACT Molecular weight size markerZ< blue
dextran(2.000 kDa). alcohol ~ dehydrogenase (150 kDa), BSA
(66 kDa). carbonic anhydrase (31 kDa)E 217} | mg®] 50 mM
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MN-1622HE A2  og-amylase= culture  medium(crude-
enzyme), ammonium sulfate  fractionation(55~75%  saturated)
DEAE-Sephacel column chromatography(flow rate: 4.5 mifhr, 2.25
miffraction), Sephacryl S-200 column chromatography(flow rate: 3
mihne] AZ AASIACE A 8L 4°C oatellA St
on ¢ fAOo = 50mM acetate buffer (pH 5.4)5 AME-31%
=3

o-amylase?| £| |

Ammonium sulfate®] TERZ HHA)Z] & g-amylase 43
TE S8 AT 55~75% AleldlA Hie] HHES B
o} 55~75% FEAA AR deAs Ao 50mM
acetate buffer(pH 542 %<9 TS Sephadex G-25 gel
filtration 3] & A AT A} specific activity= 50.1 units/

o|tt. 48 A AT FA S99 DEAE-Sephacel column

o A3s}slal 04 M NaClel £33 50 mM acetate buffer (pH
5.4) 50mi%t 5% 50mM acetate buffer(pH 5.4y AR&3}to
AM T% 718712 §EA170 29, o-amylase 4] No. 50
~557hA19) EEoA Eokth wielbd B EAE anion
exchanger©]] —?Z—i—, T Lol FAYS & 2 9T oluf o
o7 B2-9) 1Lf EHEE 3700 unus/mgomtk Jdv5 8
2 BAo] & B3I No. 50~555 Fo} Sephacryl $-200
column®l| &35}l 50 mM acetate buffer(pH 5.4y &A%
o 2 A3} g-amylase 0] No. 63~677kA] B-Foj A Hlm
2 54 4o A Uy 1 BAEE 530.2 unitsimg©| 2
o oA =& B 800mIZ FE 55~75% ammonium
sulfate %], DEAE-Sephacel column chromatography, Sephacryl
S-200 column chromatography 59 A #4& E3] AojA 2
I Table 13 2o 284 S5} v wale] 97%9] 382
oF 10.64) AAE BAE EE 4 U
M g4 &5 ¥ EXE

SDS-PAGEE 433t A= Fig. 10 Uepd nje} 7"01 we
iz bamdE HRIF 5 Aon B 5ho BAEe
protein®} B3} £ A¥} 53 kDaO.Z FHEACE Sephacryl
S-200 gel permeation chromatographyol 2|3} "?"Z}Ehz el
& A5 Fig. 2°ﬂ ‘/}E}LH on] EAlgke 53 kDal 7 FA
e} weby B T 53 kDad] 9@ @Al o]fold &
29 Q¢ F 91211:}. o] A3} SDS-PAGEY] &) AA¥
Aspergillus  foetidus(14)2] #2141 kDa¥ U =AU
Aspergillus sp. (1)9] B2 65 kDal U= 24 Uehgon s

- marker

Table 1. Purification of a-amylase from cultured supernatant of yeast hybrid strain MN-16

Purification step Total(’:;(/))lume Total en(zu);r:g activity Totegfgtcin Sp‘z;ﬁf/;} (gvity Purification fold Yield (%)
Crude enzyme 800.0 4120.10 82.20 51.1 1.0 100.0
Ammonium sulfate 2.6 2011.21 10.00 201.1 4.0 40.8
DEAE-Sephacel 11.0 603.36 1.63 370.2 74 14.6
Sephacryl S-200 3.0 401.72 0.75 530.2 10.6 9.7
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Fig. 1. SDS-PAGE patterns of c-amylase at each purification step.
Lanes 1, Mo]ecular weight marker; 2, Ammonium sulfate frac-
tionation; 3. DEAE-Sephacel column chromatography; 4, Sephacryl
S-200 u)lumn chromatography.
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amylase B4 A4S £43 495 Fig 39 YERAIAT 20 °C
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Fig. 4. Thermal inactivation of o-amylase isolated from MN-16.

9

e
‘

_‘>

Sttol] 23] AL 2oL 50°Coll A
35% A% BAdo] 7hadkar. 40°cel e FAdel walrt 9%

@
)

29| o U|i|E pHe| A& 3 ordy

A0 4ol mAE pHY| YakS FA8H7] 918kl pH 3e]
A pH 10744 A4e] 84S vhgo] pHE 283 the &
2ozt 71238 Hhe-AlA L}E}L}: o-amylase &2~ 49
&}t 2L A3k Fig, 5ol LERiGITh pH 3.0 SlARE] 6.0 7HA]
7 100 mM acetate buffer, pH 5.5 olA5E 8574 100 mM
phosphate buffer 12|37 pH 8.5, 9.0. 10.02 100mM glycine buffer
2 ARl B 7148 WAIA UERE o-amylase &
4SSk o2 gramylasers #H 4 pH/} 5.0
~6.552 FHAA=H3) Z47Ee] pHel A whggh gae] TP %
A& pH 55 vhERTh SH, pH 3.0~80 21 14 0“(,.
MAZE ARG F 0 B SdE S48 49 Fig 6
GERR=E pH 5.0-7.0 EHolA sogolde] EAgAdE

,Zx
4

el

100}

» =] o]
o o o
T T T

Relative activity (%)

N
[=]
T

A L . L ' i " L L

3 4 5 6 7 8 9 10 11

pH
Fig. 5. Effect of pH on c-amylase activity. A, 100 mM acetate buffer;
B, 100 mM phosphate buffer; C, 100 mM glycine buffer.
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Fig. 7. Efffect of substrate concentration by Lineweaver-Burk plot.
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Table 2. Effect of divalent metal cations on a-amylase activity from
MN-16

Metal ions Relative activity (%)
None 100.0
Ca® 124
Co™! 107.6
Cu® 79.1
EDTA 109.5
Fe?* 59.1
Mg* 105.7
Mn** 107.0
Ni* 78.1
7n’ 103.8
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Fig. 8. Effect of Fe’ on o-amylase activity.
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alluvius(17)2] 73 EDTAOH 23| X]EH“]Oiq"T__ Haleh= Zjo)
7h et B a4 @R ARFNA a-amylase 4]
Ca®*©] cofactor® z}%—ﬁjﬁ—:— Hig)eh ARSIt 4 ol
T Cad Ad FE Foll Tguo) 9o disulfide bridgeE 7
sheta FAHA &k F2o) AL ZIAE Ao &
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ABSTRACT : Characterization of a-amylase Producing Hybrid Constructed between Saccharomycopsis
and Saccharomyces

Young-Ki Yang*, Myeng-Nim Moon, Chae-Young Lim, Young-Ha Rhee', Jeong-Ho, Kim?,
and Glenn Chambliss*(Department of Biological Sciences, College of Natural Sciences, Cho-
sun University, Kwangju 501-759, 'Department of Microbiology, College of Natural Sciences,
Chungnam National University, Daejeon 305-764, Korea, *Department of Bacteriology, Uni-
versity of Wisconsin-Madison, 1550 Linden Drive Madison Wisconsin 53706, U.S.A)

This study has been performed to develope a yeast strain having high o-amylase production ability using
nuclear transfer method. Hybrids formed between the strains of Saccharomyces fiburigera KCTC 7393 and
Saccharomyces cerevisiae KCTC 7049 (tyr-, ura-) were obtained by nuclear transfer technique. Nuclei iso-
lated from the wild type S. fiburigera strain were transfered into auxotrophic mutants S. cerevisize and
selected the hybrids showing an increased starch degrading capability were selected (MN-16). This trans-
formant grew best and produced maximal o-amylase activity on the medium containing 2% (V/V) soluble
starch. o-Amylase from MN-16 was purified electrophoretically homogenety and its properties were inves-
tigated. The enzyme was purified about 10.6 fold with an overall yield 9.7% from the culture medium by
ammonium sulfate fractionation. DEAE-Sephacel column chromatography, and Sephacryl S-200 column
chromatography. The purified enzyme showed a single band on SDS-polyacrylamide gel electrophoresis.
The molecular weight of the o-amylase was estimated to be 53,000 daltons by SDS-PAGE and by gel per-
meation chromatography on Sephacryl S-200. The purified enzyme showed the maximum activity at pH 5.5
and 40°C. The km value for soluble starch was 2.5 mg/ ml. The enzyme activity increased in the presence of
Ca™ , Co™, EDTA, Mg, Mn*, and Zn®, but inhibited by Cu®, Fe*, and Ni*.
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