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ABSTRACT: STA gene coding glucoamylase was introduced into haploid Saccharomyces cerevisiae
SHY3 and polyploid Saccharomyces cerevisiae 54. We constructed the recombinant plasmid by substi-
tuting the promoter region of alcohol dehydrogenase isoenzyme I gene for that of S74 gene to increase
the expression of $74 gene and found that the activity of glucoamylase was increased in transformants,
The plasmid stability was improved remarkably when we got the STA gene into the plasmid which had
centromere. The activity of glucoamylase and transformation frequency of it, however, was decreased
because of low copy number. Industrial polyploid strain was transformed with the recombinant plasmid
having the 2 origin of replication and S§7A gene. It produced more alcohol than host when fermented
in liquefied starch media. The industrial strain, however, was not transformed with the autonomously
replicating plasmid containing centromere.
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Table 1. Yeast strains and plasmids
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Strain or plasmid

Genotype or phenotype

Reference or source

Yeast strain
S. cerevisiae SHY3
his3, adel, canl

S. cerevisiae 54

Plasmid

YEp36 CUPI, LEU2, APT
pMAS6 ADHI promoter, Trpl, APT
YCps0 CEN4, URA3, AP',
YEpSTA STA, URA3, Ap’

a, ste, ura3, rpl, leu2,

wild type, triploid

Dr. Kang, H.S.

Bak-Hwa Co.

Butt, T.R. e/ al., (1985)
Valenzuela, P. er al., (1982)

Ter Dr. Kim, K.S.

Kang, H.S. e al. (1987)
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Fig. 1 Construction strategy of the recombinant plasmid
pSTAT, pSTA2.
Construction of the recombinant plasmids are
described in the test. Blackened box shows ST7A4
gene, hatched box shows the promoter region of
ADHI gene and dotted box shows CUP/ gene. Ab-
breviations: B, BamHI; E, EcoRl; S, Sall; SP,
Sphl; ST, Stul; X, Xhol; ADH pro., alcohol dehy-
drogenase isoenzymel gene promoter; TRPI, RP-
anthranilate isomerase gene.
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Fig. 2. Construction strategy of the recombinant plasmd
YCp50CS.
Construction of the recombinant plasmids are de-
ADH pro.,
alcohol dehydrogenase isoenzymel gene promoter;

scribed in the test. Abbreviation:
ARSI, autonomously replicating sequence; CENY,
centromere of chromosome 1V; CUPI, copper nic-
tallothionein gene; ST7A, glucoamylase gene:
URA3, OMP decarboxylase gene B, BamHI: H,
Hindl1l; SP, Spil; V, Pvull; XB, Xbal.
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Fig. 3. Screening of transformed cells for secretion of
glucoamylase.
Colonies from individual transtormed cells were
transterred to SD medium supplemented with 2%
days in 30°C
these plates were kept at -4°C for 3 days. Haloes

soluble starch. After incubation for 2

around colonies show that they produce and excrete
glucoamylase.
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Table 2. Efficiency of transformation by various plasmid DNAS

S. cerevisiae SHY3 pSTAL 2u Trpl 3100
S. cerevisiae SHY3 pSTA 2 2u Trpl 3300
S. cerevisiae SHY3 YCp50CS ARS1 Trpl 850
S. cerevisiae SHY3 YCp50CS ARS 1 CUPI 10
S. cerevisiae 54 pSTAl 2u CUPI 290

S. cerevisiae 54 pSTA2 21 CUP!? 310

S. cerevisiae 54 YCp50CS ARS 1 CUPI 0

Table 3. Phenotypic stability of recombinant plasmids in
yeast strains.

Stability (%) of

Hosi-Yeast pSTAI  pSTA2  *YCpSOCS
S. cerevisiae SHY3 40 52 82
S. cerevisiae 54 61 70 —

J3te] halos el dch(Fig. 3).
£ YA °"} AEd a3 58 woksle
E oA E coliol] =% Az}
Z1% Zﬂe A& 4 slen of7le A
Zatav| =g 5pate] shls) 2 Ay} e A2
| &3k Qe 7 P_E eyl

YA e SFAEY F = et R
5 el Az A ue} 1}017P glelch SHY3<¢)
7% &% 2u Ze}~v]=9 replication origing Z+al
gli= pSTAIL, pSTA2e] ¥]s] YCpS0CSE o] 88193 %
o] el F-olo R sol=rtel wel A 3
Axzhlze] zpo]lE HolFgled o]v 4 AlE
A A A Febav|= HE] Q] copyFel wE gene do-
sage effect?} A7) wjeleba FEEG 4
A ARS- ARl 549] 74-9-ol AgAg dwql SHY3e
Hls) vl A vk g M3 HlEE dehlglon
YCp50CSe] 7d9-ol= b 1708 Az x 24
X skl °]9¥ e Ayfw oo 4 ¢1H3 gene do-
sage effectol] 2]&F Zlo]z} A Z+€c}. & YCp50CS+=
2 B4 AlZEWe A 1copy AR Blells EA)381A]
7] witell A} el Zhan gl el e
WS wroh s A T %1 & TR e
CUPI 9 frA7te] AHEE ubzo] W7]7F ofef9] A2
2 Az FAHgHA e AdHe] 417 ok Aotk

=gt E2tA0|= pSTA1, pSTA2, YCp50CSe
oFMA

Az Sepsv|= pSTAL pSTA27F 747 w3)%)
FAAGAFL] FHFARY sFARTYA ] F

=)
Z,
2
i
ﬁ
B g
S
r“’" -M

5000+
<
=
3
E
2 30001
o
3
<

10001

(days)

Fig. 4. Comparison of glucoamylase activity among the

transformants.

All of the transformants showed the enzyme activi-
ty except SHY3/pSTAl @ — @, 54/pSTAZ2;
0O—0, 54/pSTALl; a —a, SHY3/pSTA2;
* —%, SHY3/YCp50CS.

gian| = ok g FAbsldTi(Table 3).
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Table 4. Alcohol production of yeast strains

Alcohol production (% v/v)

Yeast strains . . e
liquefied starch  saccharitied

medium starch medium
S. cerevisiae 54 2.8 7.8
S. cerevisiae 54/pSTAI 6.6 8.0
S. cerevisiae 54/pSTA2 7.2 8.1

54/pSTAL12] 74-%-al vk 44 == FHF :‘r' =
7] Ak A Zar oF 2000 unit/m/e] 97brb Ex
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