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Hybrid plasmid pEA24, shuttle vector YRp7 carrying amylase gene of Bacillus amyloliquefaciens, was transformed
to yeast Saccharomyces cerevisiae, and the expression of B. amyloliquefaciens amylase gene in yeast was investigated.
The frequency of transformation to S. cerevisiae DBY747 with YRp7 was increased by treatment of 40% polyethylene
glycol (MW 4,000), pH 7.0, at 30°C, and by regeneration used 2% top agar. The amount of cellular amylase activity
produced by S. cerevisige containing pEA24 was 2% of that secreted from B. amyloliquefaciens, but in case of S.
cerevisiae transformant, the amylase secreted'was not detected. A comparison of genetic stability of pEA24 and YRp7
plasmids in yeast was carried out by cultivation of transformants in tryptophan-supplement-medium. The pEA24
plasmid was more unstable than YRp7 in S. cerevisiae. The size of pEA24 extracted from S. cerevisiae transformants
was found to be identical with that from £. coli transformants by agarose gel electrophoresis.
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Table 1. List of strains and vector plasmids
used.
Strain Genotype

S.cerevisiae DBY747 a, his3, leu2, ura3, trpl

S.cerevisiae D13~1A a, his3, trpl, gal2

E.coli C600 F-, thi-1, thr-1, leuB6, lac-
Y1, ton A21, supEd4, A~

Plasmid

YRp7 Ap”, Te™, trp 1

pEA 24 Ap”,trp1,amy*
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Fig. 1. Optimal pH on the transformation of S.

cerevisiae DBY 747 with YRp 7.
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Fig. 2. Optimal temperature on the transforma-
tion of 8. cerevisiae DBY 747 with YRp 7.
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Fig. 3. Optimal concentration of polyethylene
glycol on the transformation of S. cerevisiae
DBY 747 with YRp 7.
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Fig. 4. Optimal concentration of top agar on the
transformation of S.cerevisiae DBY 747 with
YRp?7.
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Table 2. Amylase production by S. cerevisiae

transformants.

S.cerevisiae DBY 747 (YRp7) — (Unit)
DBY 747-1(pEA 24) .65.6
DBY 747-5 (pEA 24) 19.2
D 13-1A-11 (pEA 24) 12.0
D 13-1A-12 (pEA 24) .18. 4

1 unit is amount of enzyme which releases 1 ug
/ml of reducing sugar per hour.
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Table 3. Plasmid stability in S. cerevigsiae tra-

nsformants.
Time of transfer culture
Strain
1 2 3
S.cerevisiae *
DBY 747 (YRp 7) 96. 2 90.7 79.3
DBY 747-1 (pEA 24) 91.6 85.3 64. 8
DBY 747-5 (pEA 24) 90.8 81.8 70.2
D13-1A(YRp7) 97.5 90. 3 83.8
D 13-1A-11(pEA 24) 60.2 55. 6 37.9
D 13-1A-12 (pEA 24) 45.5 22.4 8.5
Colony number on selective medium % 100 (%)

Colony number on complete medium
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Fig. 5. The zones of starch hydrolysis by amy-
lase produced by 1, B.amyloliquefaciens;?2, S.
cerevisiae D13-1A-12(pEA24);3, 8. cerevisiae
DBY747-1(pEA 24);4, S. cerevisiae DBY747(YRp 7).

Kor.J. Appl. Microbiol. Bioeng.

Chromosomal
DNA

pEA 24 OC
pEA24 CCC YRp7 OC
2 um DNA
YRp?7

CCC

Fig. 6. Electrophoretic pattern of pEA24 and
YRp?7.

Samples were separated in 0, 7% agarose:1, S.
cerevisine DBY 7472, S.cerevisiae DBY 747-1
(pEA24);3,pEA 24 from E.coli;4, YRp7 fromE.
coli.
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