Kor. J. Appl. Microbiol. Biotechnol,
Vol. 21, No. 6, 582-587 (1993)

Schwanniomyces castellii CBS 2863(ATCC 26077)225H
HH W SA

a-Amylase

Iﬁ%&{l . HH A-I . %’A-{Od
X‘“‘LCH'&J‘E DI

ol%l
St

E3I
b

0l

M=t

0%

Tz

The Purification and Properties of a-Amylase from
Schwanniomyces castellii CBS 2863
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Hyang Lee' and Soon-Bai Chun*

Department of Microbiology. 'Departrment of Biology,
Chonnam National University, Kwangiu 500-7657. Korea

Abstact — The extracellular q-amylase was purified to homogenity from the culture filtrate of starch
grown Sch. castellii CBS 2863. The purified enzyme was glycoprotein with a molecular weight

of about 56 KDa. The pH and temperature optimum were 5.5 and 40T

, repectively. The enzyme

was fairly stable up to 40C and at acid pH range (pH 4.0~7.0). The apparent K,, and V,.. of
the enzyme toward starch was 1.0 mg/m/ and 100 U/mg protein, respectively. The analysis of amino
acid composition was found to be acidic protein. The amino acid sequence of N-terminal peptide
consisted of Asp-Val-Ser-Ser-Ser-Ala-X-X-Thr-Arg-Ser-Glu-Ser-Ile-Tyr.
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kFig. 1. Gel filtration of culture filtrate of Sch. castellii
on Sephacryl S-200 column at a flow rate 0.10 m//min.
Enzyme activity and protein were assayed for each
fraction. Symbols: @ —@; Activity of a-amylase, O —C;
Activity of glucoamylase, 4 — a; Protein of a-amylase,
A —4; Protem of glucoamylase

Protein (mg/mi)

-

Glucoamylase and a-amylase activity (U/mf)
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Table 1. Summary of purification of a-amylase from the culture filtrate of starch grown Sch. castellii

Purification Volume Total Total Sp. act. Purification Yeild

step (mf) protein(mg) activity(U)  (U/mg/protein) fold (%)

Culture filtrate 1,950.0 1304 1,030.5 7.9 1.0 100
Ultrafiltration 8.0 67.7 570.8 84 1.1 55
Sephacryl S-200 filtration 24.5 7.6 340.0 44,7 5.7 33




Vol. 21, No. 6

KD

L
Fig. 2. SDS-PAGE of extracellular a-amylase from Sch.
castellii grown on soluble starch.
The gel lanes from left to right are: (3), Molecular
mass maker proteins; (1), Crude enzymes and (2), Pu-
rified enzyme.
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Fig. 3. Determination of native molecular weight of o-
amylase of Sch. castelii by HPLC-Gel filtration.

A, catalase (244 KD); B, y-globulin (155 KD); C, bovine
serum albumin (66 KD: D, ovalbumin (45 KD); E, my-
oglobin (17 KD)

(Fig. 6), 50C o] Aol A 308 o)l mirgdide] «
23] 7tAastedal, 70C ol M 5Eutel k%] #4&
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Fig. 4. Effect of pH on o-amylase isolated from Sch.
castellil.
The enzyme activity was measured at various pHs un-
der standard condition.
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Fig. 5. Effect of pH on the stability of a-amylase isola-
ted from Sch. castellii.

The enzyme activity was assayed under standard con-
ditions after incubation at various pHs for 2 hours.

Itii CBS 2864 a-amylase 2 58] 12 ZA3le} o x| slaL
olch. z8]al Sch. castellii a-amylase®] 7ol WHgh
Kzt V,.3tel ZrzF L0 mg/mi3} 100(U/min/mg
protein)e| i+, o] A3+ Dubreucq -5(15)3 Sills
X(9)¢) Sch. castellii CBS 28633} CBS 28642] a-am-
ylase 256 2l HEol iyt K,3k 0.9 mg/miz}
1.15 mg/mi b+ Bl=8ked o, Seh. alluvius a-amy-
lase 2] A ¥l gk K,z 0.35 mg/mi(1)#} 4.9 mg
/mi®) s #kel7}h elsdet. o2 Rpolw HF A
oli} A& ate) ¢x} el AH8-¥ 7| A fd(source)?
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Fig. 6. Effect of temperature on ¢-amylase isolated
from Sch. castellii.

The enzyme activity was assayed at various temperatu-
res.

Relative activity (%)
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20
Incubation time (min)

30

Fig. 7. Thermal inactivation of a-amylase isolated from
Sch. castellii.

The enzyme activity was assayed under standard con-
ditions after incubation at various temperatures for O
to 30 mun in the absence of substrate.
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Sch. castellii CBS 28632 2%t A% o-amy-
lase2] £A-E Table 29 o) & A te| olmh4h
248 A4 2 oA ol il(Leu, Gly&- of ¢])
o] o] whekar, AbAd 3 =543 ol 4 His-% of 9))
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#t Deibel S5(14)°1 Sch. castellii=2} Sch. occidentalis
4B AAZE a-amylase o} wpab7pAl 2 4R ghal sl
olodr) gk, N-whul peptide2] obo|: Al Ajodo] 7+
Arjgi+=dl|, Asp-Val-Ser-Ser-Ser-Ala-X-X-Thr-Arg-
Ser-Glu-Ser-lle-Tyre|dtd, o] AxpE oo Wzl
a-amylase o}v|=4t A3} vl wElEcHTable 3). L
A3t Sch. occidentalis ATCC 26076(16)3} Sch. occide-
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Table 2. Amine acid composifion of Sch. castellii o-am-
ylase

: . Amino acid analysis
Amino acids

Mol %
Phe 3.2
Trp 1.3
Leu 7.5
Ile 6.4
Met 1.6
Val 5.9
Ser 114
Pro 3.6
Thr 6.1
Ala 6.5
Tyr 4.9
His 1.5
Glx 79
Asx 16.2
Lys 3.2
Cys 2.0
Arg 3.0
Gly 7.9

Table 3. Comparison of N-terminal sequence between Sch. castellii a-amylase and other strain c-amylases

Strain N-terminal amino acid sequence Reference

Sch. castellii D VS5 S S A X X YR S Q@ S I Y This work

CBS 2863(ATCC 26077)

Sch. occidentalis ATCC 26076 DV S S S A DKW KD Q S I Y Strasser e al. (16)
Sch. occidentalis CCRC 21164 D*V G § S ADKWIE KD QS I Y Wuea (17

Sa. fibuligera KY R Q T S A D KWR R S Q S I Y Itchet a (18




Vol. 21, No. 6

ntalis CCRC 21164(17)2F= 66%¢] 45 744
alel 11 Saccharomycopsis fibuligera2] a-amylase(18)

o] 7al= 53%¢] AHeAE HoFort
o) 2}

Schwanniomvees castellii CBS 28632 wlloF 24
o o i H¥] g-amylasesd #Alslgich Ultrafilirabion
i} gel filtration & wHA-G F-3te] ARl a-amy-
lase 8] H-z}eke oF 56 KDel9) i, glycoproteine] it
G A%l g-amylase # 4 pHeb 5+ 2t 559 40
Ccolx, pH4.0~7.0 Weie} 40C o4 b4kl
AXo] gk K, 7t Ve dbe 7H2E 1.0 mg/mi ¥ 100
U/mg proteino)del, Z1e]x opu At 4 A4 7 3t
bkl Aolgl 37, N-wbul ofo|X 4k 492 Asp-Val-
Ser-Ser-Ser-Ala-X-X-Thr-Arg-Ser-Glu-Ser-Ile-Tyre]
it

AR =2

Wogl T 1992 % gk -2 steln) ol ol
olatol Fasialsiic

D23

. Wilson. JJ. and W.M. Ingledew. 1982, Isolation
and characterization of Schwanniomyees atluvius
amylolytic enzymes. Appl. Environ. Microbiol. 44:
301-307.

Lodder. J. 1970. The vyeusts, a Tuxanomic study.

North-Holland Publishing Co.. Amsterdam and

L.ondon.

3. Sills. AM. and G.G. Stewart. 1982. Production
of amylolytic enzymes by several yeast species.
J. Inst. Brew. 88: 313-316.

4. Spencer-Martin, S. and N. van Uden. 1977, Exta-
cellular amylolytic system of the yeast Lipomyces
kononenkoae. Appl. Microbil. Biotechnol 6: 241-250.

5. Evertova., H. 1966. Amylolytic enzymes of Endo-
mycopsis capsularis 1. Formation of the amylolytic
system in cultures of Endomycopsis capsularis. Fo-
lia Microbiol. (Prague). 11: 14-20.

6. Greenwood. CT. and EA. Milne. 1968, Starch
degrading and synthesizing enzymes. In Advan-

2

ces in carbohydrate chemisiry. Vol. 23, bdited by
M.L. Walfrom and R.S. Tipson. Academic Press.

Y.

10.

L1

13.

4.

)
LA
*

16

17,

L.

587

New York and London. Pp. 281-366.

. Simoes-Mendes. B. 1982, Degradation del” ami-

den par des combinasons bimares de levures se-
tection nees. Indust. Aliment. Agric. 11; 983-987.
Simoes-Mendes. B, 1984, Purification and chara-
cterization of the extracellular amylases ot the
yveast Schwanniomyees alluvius. Can. J. Microbiol
30: 1163-1170,
Sills. AM.. M.E. Sauder and G.G. Stewart. 1984,
Isolation and characterization of the amylolytic
system of Selnvanniomycees castellii. J. Inst. Brew.
90: 311-314.
Lowry. O.H.. N.J. Rosebrough, AL Farr and RJ.
Randall. 1951, Protein estimation with the {ohin
phenol reagent. J. Biol Chem. 1930 265-275.
Lacmmli. UK. I970. Cleavage of structural pro-
teins during the assembly of the head of bacte-
riophage Ty Natureflondon) 227T: 630-685.
Cho, N.C.. K.H. Kim. S.B. Chun and K.C. Chung.
1990. Eifect of cellobiose octaacetate, avicel and
KC-flock on production of avicelase from Penicil-
fium verrculosum. Kor. J Appl. Microbiol. Biotech.
18: 383-389.
Dubois, M., KA. Gilles. J.K. Hamilton, P.A. Re-
bers and F. Smith. 1956. Colorimetric method for
determination of sugars and related substances.
Anal. Chem. 28 350-356.
Deibel, M.R.. R.R. Hiebsch and R.D. Klein. 1988.
Scereted amylolytic enzymes from Schwanniomy-
ces occidentalis: Purification by fast protein liquid
chromatography(FPLC) and preliminary charate-
rization. Prep. Biochem. 18: T7-120.
Dubreucy. E.. H. Boze. D). Nicol. GG. Mouhlin and
Galzy. 1989. Kinctics of the a-amylase of ScAwan-
niomyees castellii. Biotechnol. Bioengin, 33 369-373.
Strasscr, AW.M., R. Selk, RJ. Dohmen, T. Nier-
mann. M. Biclefeld, P. Seeboth, G, Tu and C.P.
Hollenberg. 1989, Analysis of the a-amylase gene
of Schwanuiomyces occidentalis and the secretion
of its gene product in transformants of different
yeast genera. Fur. Biochem. 184 699-706.
wu, FM. T.T. Wang and W.H. Hsu. 1991. The
nucleotide sequence of SchAwanniomyces vecidenta-
iy a-amylase genc. FEMS Microbiology Lett. 82
313-318.
ltoh. T.. L. Yamashita and §. Fukut. 1987, Nuc-
leotide sequence of the a-amylase gene (ALPI)
in the yeast Saccharomycopsis fibuligera. FEBS Let-
ters. 219: 339-342

(Received October 18, 1993)



