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Ethanol is a very valuable material, however, it is also a source of stress, as the accumulation of etha-
nol in a medium inhibits cell viability and decreases productivity of the target product. Therefore, the
ethanol tolerance of yeast, which is closely related to ethanol productivity, is an important factor in
industrial ethanol production. In this study, the YDJ1 and PEP5 genes were selected as target genes
for elucidating ethanol-tolerant mechanisms by analyzing the expression regulation of these genes.
The pA-YDJ1 and pA-PEP5 plasmids containing YDJ1 and PEP5 genes under an ADH1 promoter, re-
spectively, were constructed and transformed into BY4742 (host strain), BY4742 Aydj1, and BY4742 A
pep5 strains. The ethanol tolerance in the BY4742 Aydjl/ pA-YDJ1 and BY4742 Apep5/pA-PEPS trans-
formants was restored by overexpression of the YDJI and PEP5 genes to the host strain level. The
YDJ1 and PEP5 genes were also introduced into the double gene disruptant (BY4742 Aydj1 Apepb) to
investigate the expression regulation of the YDJ1 and PEP5 genes. The simultaneous overexpression
of the YDJ1 and PEP5 genes restored ethanol tolerance to the 90% level of the BY4742 strain under
8% ethanol stress. The YD]1 gene induced more overexpression of the PEP5 gene in the BY4742 Aydjl
Apep5/pA-YDJ1, pA-PEP5 strain, suggesting that the YDJI gene partially regulates the expression of

the PEP5 gene as an upstream regulator.
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Plasmid 7% % %5 1 Escherichia coli &5 M X+
DH5aE AH8-3t%1, &8 &FA X Saccharomyces cerevisiae
BY4742 (MATa ura3- A0 his3- A1 leu2- A0 Iys2- A0)9} o] w5
ol 77 YDJ1 (ORF 1.2kb)# PEP5 (ORF 3kb)f# 27}
KanMX FAA2 diA = o] 248 BY4742 Aydj19t BY4742 4
pep5 #FE AL T YDJ13} PEPS F3179 4%
ZAA8S ot 7] e A& BY4742 Aydjl 75| PEP5
A7} CeLEU2 FAAR thA 5o A4 H BY4742 Aydjl A
pep5 5 AHESATH. AR S, cerevisiae®] YDJ19} PEPS
T4 #EE A% $H plasmide= 744 promoterd] ADHI
(alcohol dehydrogenase) promoter®t ADH3 terminatorg
g3lE pA-YDJ13} pA-PEP5 plasmidE A&3t%Th pA-
YDJ1 plasmide A8 v}AZ URA3 FAAE FF3ta 9o
uracil LT3 WolF ARME(ura3-A008 SFHEZR
A48 5 9lom, pA-PEP5 plasmidE URA3 A7 th4l
loxP-CgHIS3-loxPE Aol AZ 7k 31 9lTh,

MZEE plasmid 75 % S2ME

YDJ1 379 #EdE S 913 plasmid 75+ 913 ADHI
promoterE 7FA 1L 31+ pAlnu-exgA [10] plasmidE vector
2 AHEA L, YDJI fr A A BY47429] genomic DNAE
&0 2 YDJI-F (5-GCGTCTAGAATGGTTAAAGA-3)%} YDJ1-
R (5-GCGCTCGAGTCATTGAGATG-3) primerE ©]&3}¢]
239 229 BH L Xoald} Xhol AFELE A5l
YDJ1 2 2+E pAlnu-exgA®| EXGA frAd 7 thAle] =93}
o pA-YDJ1& FZ39th PEP5 +AAE YDJ1 fA A<} v}
Z7FA & BY47429] genomic DNAE 8 22 PEP5-F (5-
AGAGGATCCATGTCCCTGAG-3)9} PEP5-R (5-GCGAAG-
CTTTTAAATAGTGA-3) primerE ©]&3te] FZ3tAth o
o @S BymHIZ Hindlll A& o3 Aed,

pAlnu-exgA9| EXGA FHA-E PEP5 fr AR X EAA pA-
PEP5(U)E +53FAth 8HA % pA-YDJ1¢t pA-PEP5(U) plas-
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Table 1. Comparison of cell growth (ODeyw) in host strain BY4742, single gene disruptant (BY4742 Aydj1 and BY4742 Apep5) and

transformants
Strains BY4742 BY4742 BY4742 Aydjl BY4742 BY4742 Apep5
Media Aydjl /pA-YDJ1 Apeps /pA-PEP5
YPD 20.6 18. 5 21.2 16.2 22.8
YPDE (6%) 139 0.72 14.1 3.78 13.7
YPDE (8%) 497 0.22 6.8 0.35 5.88

Each strain was cultivated in YPD and YPD containing 6% and 8% ethanol (YPDE) for 72 hr at 30°C.
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BY4742
BY4742 Aydjl Apep$

BY4742 Aydjl Apep5/pA-YDJ1
BY4742 Aydjl Apep5/pA-PEPS

BY4742 Aydil ApepSipA-YDJ1,
pA-PEPS

YPD YPDE (8%)

Fig. 1. Analysis for ethanol tolerance of host strain, double gene disruptant and each transformant. The each strain was grown
to ODeo=1.0 in YPD. Aliquots of 10-fold serially diluted cell suspensions from each strain were spotted onto YPD and
YPD containing 8% ethanol (YPDE) plates.

Table 2. Comparison of cell growth (ODgg) in host strain BY4742, double gene disruptant (BY4742 Aydj1 Apep5) and transformants

Strains BY4742 BY4742 BY4742 Aydjl1 A BY4742 Aydj1A BY4742 Aydj1 Apep5/
Media Aydj1 Apepd pep5/pA-YDJ1 pep5/pA-PEP5 PA-YDJ1, pA-PEP5
YPD 194 13.9 15.2 114 20.7
YPDE (8%) 4.85 0.15 1.6 0.17 4.23

Each strain was cultivated in YPD and YPD containing 8% ethanol (YPDE) for 72 hr at 30°C.
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