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Table 1. List of microorganisms used in this Study.
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Microorganisms Genotypes

Source

S. diastaticus

YIY 342 a. ura3, lys7, sta, inh Yamashita et al (22)
5114-5A a, arg4, STAl Tamaki (21)
GMT-11 a, ura3, STA! This work
GMT-11TT Transformant of GMT-11 contain YIp-STA This work

E. coli
HB 101 F~, hsdS20 (rs~, my"), supE44, Sambrook e al (16)

arald4, galk, lacYl, proA2

rpsL20 (str), xyl-5, mul-1, recA13

8] 2(YPD, agar 1.8%) 3 YPS &l 2)(yeast
th]‘d(,t 1%, peptone 2%, soluble Starch 2%, agar

8%)% AHgshick Tela H oA 2 YNBDH)
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Fig. 1. Schematic diagram for construction of recom-
binant plasmid.
The BamHI fragment (5.8 kb) containing S.
diastaticus STAl gene was obtained from
pYES18 and subcloned into BamHI site of
YlpS, yeast integrating plasmid. 4p and T¢
represent ampicillin and tetracycline resis-
tance genes. URA3 gene encoding orotidine-5'-
phosphate decarboxylase was used as a
selectable marker. The arrows indicate the
transcriptional orientation of each gene. The
open box denotes the cloned STA4/ of S.
diastaticus. The restriction endonuclease
cleavage sites for BamHI(B), Kpnl(K) and Sall
(S) are indicated.
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Fig. 2. Agarose gel electrophoretic analysis of Yip-STA.
About 1 pg of plasmid samples (YIp3, pYES
18, YIp-STA) were digested with several
restriction endonucleases. And, digests were
analyzed by 0.8% agarose gel electrophoresis
in TBE buffer. Lane |; A-HindIll, 2; Ylp3-
BamHI, 3; pYESI8-BamHI. 4. Ylp-STA-
BamHI, 5. Ylp-STA-Sall. 6. Yip-STA-Kpnl.

Fig. 3. Halo formation of transformants on YNBDS
agar mediium
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Fig. 4. Comparison of glucoamylase productivities of
transformants with recipient strain.
Symbols (C); recipient strain GMT-11, (m);
transformant corresponding to lane 2 of Fig.
S, (a), transformant corresponding to lane 3
of Fig. 5, (@); transformant corresponding to
lane 4 of Fig. 5.
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chromosomal URA3 —» | 73kb

integrated URA3 — 55kb

Fig. 5. Southern blot analysis of BamH! digested
chromosomal DNA from recipient strain GMT-
11 flane 1) and transformants (lane 2-4).
A 09 kb fragment of URA3 was used as probe
and 10 pg of DNA was loaded in each lane.
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Fig. 6. Mode/ for tandemly repeat integration of Yip-
STA into STAI of chromosomal DNA.
The line indicates Ylp5 vector, the black box
indicates URA3 gene of YIpS vector, the
hatched box indicates the cloned STA/ (5.8
kb) and the blank box indicates chro-
mosomal STA4! (58 kb). B; BamHI, H;
Hindlll, K; Kpnl.
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Table 2. Genetic stability of the integrated Yip-STA in

transformants.
Strains Ratio of Ura cells?(%)
GMT-11T2* 99.2
GMT-11T3 99.0
GMT-11T4¢ 99.0
GMT-11 0

a: The ratio of Ura cells was measured after 30
generations in YPD medium.

b: Transformant corresponding to land 2 of Fig. 5.

¢: Transformant corresponding to land 3 of Fig. 5.

d: Transformant corresponding to land 4 of Fig. 5.
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ABSTRACT: Improvement of Glucoamylase Productivity of Saccharomyces diastaticus by
Integration of Glucoamylase Gene, S74, into Chromosomal DNA
Ahn, Jong-Seog*, Jun-Ho Maeng, Dae-Ook Kang, In-kyn Hwang and Tae-Ick
Mheen (Genetic Engineering Research Institute, KIST, Dagjeon 305-606, Korea)

For the purpose to improve the glucoamylase productivity of Saccharomyces diastaticus,
we integrated ST4! gene into chromosomal DNA of S. diastaticus using Ylp vector. After
construction of YIp-STA by the subcloning of STA! (5.3 kb) into YIp5 vector, S. diastaticus
GMT-11(a. ura3, STAl) was transformed by YIp-STA through homologous recombination
at the chromosomal STA! gene. So we obtained the transformants that glucoamylase
productivity was increased maximum six fold. These strains transformed by the multi-copy
integration of YIp-STA in chromosomal DNA were confirmed by Southern hybridization.
And the integrated YIp-STA was maintained stably during 30 mitotic divisions.



