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$22~23C DH5a GenBank
LB 50pg/mL } 99% 126
LB ’37%C A T 381 T G 624
YEPD 0 G T 3
YNB 0 3
28C 2.2
1.2 DNA pBMmleP  mileP
1.2.1 DNA 8 pVC727  PGK1 pEA-1
Oenococcus-Lee-SD-2a DNA ADH1 YEp352
1.2.2 PCR mleP YEpmleP 1 YEp352
’ EcoRl  Kpnl PGK1 1
PmlePL,  5'- Hind[ll
GCGAATTC ATGAATGCTTTTATTACGAGT -3’ 3
PmlePR 5'-TCGGTACC ATTAGACAAACTGCATCAAG -3’
9%4C Smin 94°C 40s 56°C 2min 72°C 2.3
3mn 29 72°C 15min YEpmleP YEp352
PCR PCR 9 YS58
1.2.3 DNA YNB
Sangon 3 YSP, YSP, YSP;
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cleosil 514100 A Phenomenex Table 1 ~ Auxotrophic and mating type test of yeast transformants
/ _ / Strains Amfotrophic test - Mating type test
YNB+Leu+Tip +His YNB+Leu+Tip+His+Un o«  a
YS58 - + -
2 YS$352 + + o
YSP, + N -
YSP: -
2.1 YSPz :: : - ::
2.1.1  mleP PCR Oenococ-
cus-lee-SD-2a  DNA PCR 2.4 mleP L-
1.2% 0.95kb
HPLC
2.1.2 2 YSP
EcoR1  Kpnl PCR L-
pBluescript M13 pBMmleP 1 Y5352 iR A G Y
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Fig.1  Construction of the recombinant plasmid pBMmleP and the recombinant expression plasmid YEpmleP
2 L-
Table 2 Detection and analysis of L-malate content in culture supernatant of yeast transformants
YNB + Leu + His + Trp

YEPD
Strains Initial content  Residual content ~ Drop rate  Comparative drop  Initial content  Residual content ~ Drop rate Comparative drop
/ mg/L / mg/L, ! % * rate/ % © / mg/L / mg/L, ! % ® rate/ % *
YSP, 5000 4649 7.02 3.97 5000 4660 6.80 5.23
YSP, 5000 4321 13.58 10.74 5000 4373 12.54 11.06
YSP; 5000 4212 15.76 12.99 5000 4312 13.76 12.30
YS352 5000 4841 3.18 - 5000 4917 1.66 -

a.L-malate drop rate = Initial content-Residual content /Initial content x 100% b.L-malate comparative drop rate = Residual content in culture supernatant of
YS352-Residual content in culture superatant of YSP /Residual content in culture supernatant of YS352 x 100% .

YEPD L-
YEPD

L-
mleP

36

mleP
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Cloning of mleP Gene from Oenococcus oeni and Expression in Saccharomyces cerevisiae

JIANG Si-Xin' LIU Yan-Lin® HE Xiu-Ping' GUO Xue-Na' ZHANG Bo-Run'"
U Institute of Microbiology Chinese Academy of Sciences Beijing 100080  China
2 College of Enology ~ Northwest Sci-Tech University of Agriculture and Forestry Yangling 712100  China

Abstract The malate permease encoded by mleP gene is important for assisting malolactic fermentation MLF . In
this paper mleP gene was amplified by PCR from Oenococcus-Lee-SD-2a  an excellent Oenococcus oeni strain screened
in China. The amplified DNA fragment about 0.95kb was inserted into pBluscript M13 to construct recombinant plas-
mid pBMmleP. Sequence analysis showed that it had 99% identity with the reported mleP gene. In order to be expressed
properly in Saccharomyces cerevisiae the mleP gene from pBMmleP PGK1 promoter from plasmid pVC727 and ADH1
terminator from plasmid pEA-1 were ligated and inserted into YEp352 yeast- Escherichia coli shuttle vector . The result-
ed plasmid was named YEpmleP. Yeast transformants were screened on YNB medium containing leucine histidine and
tryptophan. After transformants were cultured in media containing L-malate 5g/l. for 4d the culture supernatant was
collected and I-malate content was detected by HPLC. The results showed that I-malate residual content in culture su-
pernatant of recombinant YSP was lower than that of control transformant YS352. Hence the transporting ability of L-
malate in S. cerevisiae recombinant was improved.

Key words Oenococcus oeni mleP gene Cloning and expression Saccharomyces cerevisiae
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