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In order to obtain the optimum conditions for intact yeast cell transformation in the various yeast host-vector
systemns, 3 yeast plasmid vectors, YRp7, YEp13 and YIp5 were introduced into 5 yeast hosts, Saccaromyces cervisiae
D13-1A, DKD-5D, DBY-746, MC-16 and S2022D with various transformation conditions, and plasmid stabilities in all
the transformants were also observed. The highest transformation frequencies in all the host-vector system were ob-
tained in the 16 hour cultured cell (5.4 x 108 - 2.4 x 108 cells/ml) treated with 0.1-0.2 M lithium chioride in 0.1 M tris-
HCI (pH 7.6), 35% polyethylene glycol 4000, and heat-shocked at 42°C for 5 minutes after 60 minutes of induction.
The intact cell transformation got more transformation frequency in DKD-5D (YRp7) and DBY-746 (YEp13) than pro-
toplast transformation, but reverse tendency was observed in DKD-5D (YEp13) and D13-1A (YRp7). The transformants,
D13-1A (YRp7) and DKD-5D (YRp7) were very unstable in selective medium, with 80 to 85% of the transformants los-
ing the plasmid after 70 generations, but the transformants, DKD-5D (YEp13) and DBY-746 (YEp13) were quite stable,
with 35% of the transformants losing the plasmid.
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Table 1. Yeast strains and plasmid used
Characteristics Source or Reference
Plasmid vectors
YRp 7 5.7kb, tet”, amp®, trp 1 Ito et al. (1983)"'®
YEp 13 10. 7kb, tet”, amp®, leu 2 Broach (1983) '#
YIp 5 5.4kb, tet”, amp”, ura 3 Struhl et al. (1979) %%
Saccharomyces cerevisiae
D13-1A Mat a, his 3-532, trp1, gal2 Ito et al. (1983) ¥
DKD-5D Mat a, leu2-3, l6u2-112, his 3, trp 1 Y. Oshima Osaka University Osaka,
Japan.
MC-16 Mat a,leu2-3, his4-712, ade2-1 lys2-1, Beggs (1978)®
suf 2
DBY-746 Mat a,leu2-3, his3, trpl1-289, ura3-52 Yeast Genetic Center,
Univ. of California Berkely, CA.,U.S.A,
S2022D Mat @, leul, trp5, ade6, ura3, gal 2 Yeast Genetic Center

Univ. of California Berkely,CA.,U.S.A.




Vol. 14, No. 2,

Table 2. Transformation frequency of protoplast
cell and intact yeast cell treated with lithium

salt.

] ) Transformation frequency®*
Strains and plasmid .
LiC) Li-acetate Protoplast

S.cerevisiae 1250 1213 100
DKD-5D(YRp 7)

S.cerevisiae 630 750 990
D13-1A(YRp 7)

S. cerevisiae 791 321 661
MC-16 (YEp 13)

S. cerevisiae 890 501 1090
DKD-5D (YEp 13)

S.cerevisiae 1028 153 110

DBY-746 (YEp 13)

*Number of transformants by ca.2ug of plasmid
DNA
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Fig. 1.

of intact yeast cells

W.S.cerevisiae D13-1A(YRp 7);0, S. cerevisiae

DKD-5D (YRp 714, S. cerevisiae MC-16(YEp13);

M, S. cerevisiae DKD-5D(YEp 13)

Other conditions for transformation were descri-
bed in the text.
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Fig. 2. Effect of Li-Cl concentration on trans-

Transformants x 10°/ug plasmid DNA
[]

formation of intact yeast cells.

A, S, cerevisiae D13-1A(YRp 7);0, S. cerevisiae
DKD-5D(YRp 7); ¥, S. cerevisiae MC-16(YEp 13)
;:®,S.cerevisisiae DKD-5D (YEp 13) W, S. cere-
visiae DBY-746 (YIp 5)

QOther conditions for transformation were descri-
bed in the text.
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Fig. 3. Effect of PEG molecular weight on tra-
nsformation of intact yeast cells.

A, S.cerevisiae D13-1A(YRp 7); ¥, S.cerevisiae
MC-16(YEp 13);0Q, S.cerevisiae DKD-5D(YRp 7);
®,S.cerevisiae DKD-5D (YEp 13)

Other conditions for transformation were descri-
bed in the text.
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Fig. 4. Effect of PEG 4000 concentration on tra-
nsformation of intact yeast cells.
<7, S.cerevisiae D13-1A(YRp 7);0, S. cerevisiae
DKD-5D(YRp 7); 4, S. cerevisiae MC-16(YEp 13)
;®,Scerevisiae DKD-5D (YEp 13)

Other conditions for transformation were descri-
bed in the text.

Kor.J. Appl. Microbiol. Bioeng.

<

4

a

z 97

E

®

= 4

2, ——
2 <X
N »
=

—

X

» 2

3

=

: 1

=)

8]

2 5

g 0 30 60 90 120 240
B Induction time(min)

Fig. 5. Effect of induction time on transforma-
tion of intact yeast cells.

A, S. cerevisiae D13-1A(YRp 7);0,S. cerevisiae
DKD-5D(YRp7); ¥, S. cerevisiae MC-16(YEp 13);
B, S.cerevisiae DKD-5D(YEp 13)

Other conditions for transformation were descri -
bed in the text.
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Fig. 6. Effect of heat shock on transformation of
intact yeast cells.

A, S. cerevisiae D13-1A(YRp7); 0, S. cersvisiae
DKD-5D(YRp 7);®,S. cerevisiae DKD-5D(YEp 13)
M, S.cerevisiae DBY-746 (YEp 13)

Other conditions for transformation were descri-
bed in the text.

ZFol 7t U-go] WA U (Fig. 5).

Fig. 5ol 2 upel o]l 28 A fol F3] =
60F~90% A =9 induction Foll dH e & e A
ol Zns) WxE Rgow PEG MH7HF vtz A
2 & A+ #Azmxe 25% (DKD-5D) o4 70 %
(MC-16) 7tA1 & HHrA SF7hell & Ae|E =2
ot PEG AH7FF 60#7E4] induction time ©] %]
W QTelA 45T 7R dx= AnE AFEHE
723 (Fig. 6) DKD-5D(YRp7 ), DKD-5D (YEp13),
D13-1A(YRp7)ollA 53] 42Col4 582 A=
e Ao st FAAS W=t w3k

LiClA 2] 4] buffer 2| &§ % pH7t &A= dxul
ol vl & 332 Fig. 7 % 83 Aok, £ Aol
A AHER F3F - vector Alell A F3] 0.1M tris-
HCl (pH7.6)7} 713 E2 HEE Hieon =F
3l vector kol & zbeol7b glsl=h Ito"® el &3
vl S.cerevisiae D13-1Aof] YRp7 22 Li-acetate

129

5
%
3
> 4
S <«
'; Z
333
s = o
3 B e
E &2 e
S B S
g o"//
E 1 ’_/":.,
o5, N
- De
~0
0 4 5 6 7 8 9

Fig. 7.. Effect of pH and buffers on transforma-
tion of intact yeast, DKD-5D.
0, S.cerevisiae DKD-5D(YRp 7);® ;S. cerevisiae

DKD-5D (YEp 13) ;----0. 1M acetate buffer;----- ,
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Other conditions for transformation were descri -
bed in the text.
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Table 3. Stability of plasmids in transformants cultured in selective medium

Plasmid stability after each generations*

Transformants
10 20 30 40 50 60 70
S.cerevisiae D13-1A(YRp 7) 78.0 66.0 53.9 45.3 40.6 30.0 19.0
S.cerevisiae DKD-5D(YRp 7) 76.0 63.0 60.0 52.0 43.0 25.7 16.0
S.cerevisiae DKD-5D (YEp 13) 94.9 92.0 87.0 80.0 73.0 65.0 64.0
S.cerevisiae DBY-746 (YEp 13) 92.9 91.0 82,3 73.0 71.0 72.0 64.9
S. cerevisiae MC-16 (YEp 13) 92. 4 87.7 81.0 72.0 66.5 55.0 45.0

*Stability was expressed in percentage of cells harboring plasmid phenotype to total cells and selective
medium consist of SD medium with all required nutrients except complementary nutrient to plasmid
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Table 4. Stability of plasmids in transformants cultured in nonselective medium

Plasmid stability after each generations*®

Transformants

10 20 30 40 50 60 70
S.cerevisiae D13-1A(YRp 7) 70.0 61.4 44.6 41. 4 33.3 24,7 11.6
S.cerevisiae DKD-5D(YRp 7) 71.0 53.0 40.5 29.6 25.0 18.5 6.0
S. cerevisiae DKD-5D(YEp 13) 93.8 89.6 81.0 75.0 72.0 71.0 62.0
S.cerevisiae DBY-746 (YEp 13) 90. 4 80.0 76.0 65.0 62.7 61.0 55.2
S.cerevisiae MC-16 (YEp 13) 88.5 83.2 75.0 62.3 61.0 49.0 35.0

*Stability was expressed in percentage of cells harboring plasmid phenotype and nonselective medium

was SD medium supplemented with all nutrients
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