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Primers used in the present study

Table 1

Primers Primers sequence (53 Size /bp
mal62 upl GATCTGTACATCAGTCAAGCGTAACTAAAT 30
mal62 up2 ~ TGTACATCAGTCAAGCGTAACTAAAT 26
mal62 downl GATCTTTATTTGACGAGGTAGATTCTACCT 30
mal62 down2 TTTATTTGACGAGGTAGATTCTACCT 26
PGK up GGAAAGCTTAAGCTTTCTAACTGATCTATC 39
CAAAACTGA
PCK down gﬁﬁ%AGCTTAAGcmAACGAACGCAGAA 4
mal62q-up ~ GGTCTCACAATGGTCCTA 18
mal62q-down TTCGCTGACTTCGTATC 17

1.3 mal62 EFBI=E

FIAH AR 7 £ B8 Wt B BY 4 4L fk
DNA, DL Bl A v R 2L Pfu DNA 2 5 g 3k 47
PCR 4 184, [z N 46 fF::95°C 5 min; 94°C 40 s, 55°C
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Prd i PCR 7= 49 [l A3k 751 5 U6 I 15 1) 22 SR gE AT 4l
A o
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PGKI 58381 52 1+ v B, 54 Hindlll [ 1) 1)
JICRL Yep-C &z, SRE AR Yep-CPo L) BYH4 3
PRI ZH A A [ I8 A FH 51 4 mal62 upl < mal62 up2.
mal62 downl 5 mal62 down2, PCR 75 3|75 45 Bgl Il
R AR 3 1K) mal62 FER Fr B (1.7 kb) ¥ HAfi AN &2
PGKI #5351 (PGK1,) 54111 (PGK1,) Z [A] )
Bel BV o A0 38 VG, # HE Yep-CPM
JFORL. A R VR LI 1.
1.5 BRERSEAAMLESHUTFHERE

i B A4 SR TS I L 2 A v ™ o AT S £ 4
MR A T & 454 mmol /LG IR 4 1Y) YEPD X% 7% X,
30°C 159748 h)5 ik, PCR 3&ilF o
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Fe M2 25 Semk (161 JE AT 22 28 0 g vs ) e .
RIS T 3 RGPS se 56 45 H i 24l
INT12% o 2 ZF BT ) SR R R ) R 2 e iR
1R JHONS AF 35 28 193 1) 4k B 7R 2 (ol / (min e mg) ) o
S IR B I ) W E 4 R 2 2% S0k Y (0 7 vk
AT BRI 2 S0 B A 3 IR B AE A s 45 3
AN T 10% o 22 2Bl 38 375 Wiy 3% ) 7R h 553
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Fig. 1  Construction of recombinant plasmid Yep-CPM.
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2.1.2 REBHTFHHEFIESEE MHH 1.3
5 1.4 71, 3RAF EA R Yep-CPM. & 2 (1)
PCR U6IF 45 S 3 B, Yep-CPM Jii ki O B I 14 2, Jf:
H PGKI 38 )33 7~ & 1T 177 1 5 mal62 FE K )5
] — % (5.6 JKiH) o
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1075 Bk Yep-C o4 B HEXT R, ruvk g Ran il 3 Jir
7%, BYCPM %% 4¢, - 3k #5 — 43535 bp [¥] “PGKI, +
mal62 + PGK1, 448 Jy B, 1 B M6 G 4% 7 5 1%
45 FAE B BYCPM #4671 0 7 Yep-CPM JiURL )
2] 10 R R R
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Fig. 2 The construction of plasmid Yep-CPM. 1. CUPI
segment from plasmid Yep-C; 2. CUPI segment from
plasmid Yep-CPM; 3. mal62 segment from Saccharomyces
cerevisiae genome; 4. mal62 segment from plasmid Yep—
CPM; 5. segment (PGKIP + mal62) amplified with PGK
up and mal62 downl (or 2) primers from plasmid Yep—
CPM; 6. segment (mal62 + PGKI,) amplified with PGK
down and mal62 upl (or 2) primers from plasmid Yep—
CPM; 7. segment “PGKI , + mal62 + PGKI ;” (3535 bp)
amplified with PGK up and PGK down primers from plasmid
Yep-CPM; M. 5000 bp DNA Marker.

3535 bp—

B3 TR

Fig. 3 The verification of transformants. 1. result from
transformant BY-C amplified with PGK up and PGK down
primers; 2. segment amplified with PGK up and PGK down
primers from transformant BYCPM; M. 5000 bp DNA
Marker.

Ll PGK up Fi1 PGK down 34 514, 55075541 Ky
3500 72 A7 b B i b Be H U H 8 7R )
“PGK1, + mal62 + PGK1,” J Bt K /N (3535 bp) —
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Fig. 4  Genetic stability of passage strains from transformant
BYCPM. Lane: 1. the first generation; 2. the fifth generation;
3. the tenth generation; 4. the fifteenth generation; 5. 5000 bp
DNA Marker.
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Fig. 5 The qRT-PCR results of transformants. mal62 mRNA levels
were analyzed by qRT-PCR. Error bars indicate as the means + S. E.
from the experiments performed in duplicate, and the experiments were

repeated three times.
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22 ZFE WIS ) WATAR LU BB e 15% 5 765 S 11
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22 ZF BRI ) 2 = 6 R 49% o 534, BYCPM
PR EZ 2P B0 I I ) 5 0 B BY-C WA W B 22
5t (data not shown) o P&, FRATTHE W26 T Ml T A0 7%
R, B 2R 0K mal62 B R a] LA AR i 2 A
PEBGNT Sy o 1B 6 S = Fi kUi ) LSMLD R Ak, ¥
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Fig. 6  Maltase activity of the two strains in three LSMLD media
(glucose; maltose; and glucose-maltose mixture medium) . Error bars

indicate as the means * S. E. from the experiments performed in

triplicate, and the experiments were repeated three times.
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Fig. 7 Concentration of maltose in glucose-maltose mixture LSMLD

media and CO, production in plain dough of two strains. Error bars

indicate as the means = S. E. from the experiments performed in

triplicate, and the experiments were repeated three times.
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Fig. 8 Maltase activity and the concentration of sugar of the two
strains in glucose-maltose mixture LSMLD media. Error bars indicate
as the means + S. E. from the experiments performed in triplicate,

and the experiments were repeated three times.
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Fig. 9 Specific leavening ability of two strains.
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Effects of mal62-overexpression on leavening ability of
baker’s yeast

Xi Sun, Cuiying Zhang, Jian Dong, Guanglu Wang, Mingyue Wu, Dongguang Xiao
Tianjin University of Science and Technology College of Biotechnology, Tianjin 300457, China

Abstract: [Objective] To increase the leavening ability in the lean dough, the maltose utilization ability of baker’s yeast
was enhanced. [Methods] A 1.7kb PGKI promoter and terminator were ligated and inserted into vector Yep-C to give
the expression plasmid named Yep-CP. Then a 1. 7kb DNA fragment containing the open reading frame and terminator of
mal62 gene was amplified from Saccharomyces cerevisiae BY-14 by PCR, and inserted into Yep-CP to generate recombinant
plasmid Yep-CPM. To express mal62 gene properly in S. cerevisiae, the recombinant expression plasmids Yep-CPM with
copper resistance gene as the selection marker for yeast transformation were introduced into S. cerevisiae BY-d4. The
resulting yeast transformant BYCPM was screened on YEPD with 4 mmol/L CuSO,and identified by colony PCR. Target
protein was detected by qRT-PCR, and the enzyme activities and the leavening ability of the recombinant strain BYCPM
were determined to confirm whether functional expression was achieved. [Results] The maximum maltase activity of
recombinant strain BYCPM was 15% - 52% higher than that of control strain BY-C. Leavening ability and specific
leavening ability of recombinant strain BYCPM were 40% and 5.6% higher than that of the control strain BY-C,
respectively. [Conclusion] The mal62-overexpression was an effective way of increasing the maltase activity and the
ability of glucose depression in the baker’s yeast. Moreover, recombinant strain BYCPM could further enhance the
leavening ability and produce more gas while consume lesser carbon source than the control strain.

Keywords: maltase, baker’s yeast, leavening ability, maltose metabolism
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