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Fig.1 The pathway of ergosterol biosynthesis in yeast.
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Table 1 Plasmids used in this study
Plasmids Description Reference
pERG2 recombined plasmid URA3 amp ERG2 This work
pPERG2 recombined plasmid URA3 amp PGKIp-ERG2 This work
pMPERG2 recombined plasmid URA3 amp PGKIp-ERG2 This work
pPERG6 recombined plasmid URA3 amp PGKIp-ERG6 8
pPERG6-2 recombined plasmid URA3 amp PGKIp-ERG2 PGKIp- ERG6 This work
pVC727-6 recombined vector amp PGKIp 10
YEp352 cloning vector URA3 amp 2 p replication origin 11
pBluscript M13 cloning vector amp LacZ 12
1.2 DNA pBluescript M13 pERG2
BamH1  EcoR 1 pVC727-6 1.9 kb
13 DNA PGKIp  DNA EcoR 1 Kpn 1
14 pERG2 1.1kb  ERG2 PGKlp  ERG2
1.3 PCR BamHI  Kpnl YEp352
GenBank ERG2 pPERG2 2-A
P2-L 5'-ACGGAATTCTGCTATCGTTC- BamH 1 Sac 1 pPERG2
TCGTTTGG-3"  P2-R 5'-ACTGGTACCTGAAGATTG- PGKI p-ERG2
AGTTCATATC-3' EcoR T Kpn | pBluescript M13 pMPERG2 Sma 1
YE39 DNA Sac | pMPERG2 PGKIp- ERG2
PCR pPERG6 2-B ERG6
1.4 ERG2 pPERG6-2 2-C
EcoR | Kpn 1 PCR
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Fig.2 Schematic diagram of recombinant plasmids pPERG2 pPERG6 and pPERG6-2. Restriction enzyme sites used in plasmid construction are shown.
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Fig.3 Northern blot analysis of ERG6 and ERG2 expression in different recombinant strains. CK YS58 YEp352 E6 YS58 pPERG6 E2 YS58
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Time course of ergosterol content in different recombinant
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Absent Image
File: 0

Absent Image
File: 0


C-24 C-8 v 2009 49 8 1067
Zymosterol Fecosterol
Episterol ERG6
ERG6 C-24
ERG2
2

Table 2 Sterol composition and content in different recombinant strains

Sterol composition

Recombinant strains

YS58 YEp352 YS58 pPERG2 YS58 pPERG6 YS58 pPERG6-2
Squalene 1.71 1.16 1.86 1.68
1.00 0.68 1.06 0.98
Lanosterol 1.07 0.86 1.80 1.78
1.00 0.80 1.68 1.66
4 4-dimethylzymosterol 0.39 0.33 1.33 1.21
1.00 0.84 3.41 3.10
Zymosterol 1.03 0.92 1.36 1.49
1.00 0.89 1.32 1.45
Fecosterol 1.08 0.86 1.33 1.54
1.00 0.80 1.23 1.43
Episterol 0.60 0.47 1.11 1.33
1.00 0.78 1.85 2.22
Ergosta-5 7-dien-33-ol 1.00 0.75 1.46 1.46
1.00 0.75 1.46 1.46
Ergosterol 6.37 4.68 8.08 9.01
1.00 0.73 1.27 1.41
Total sterols 11.54 8.87 16.47 17.82
1.00 0.77 1.43 1.54

Note Data are given as milligram sterol per gram dry matter small letters and as the factor of change bold letters of individual sterol relative to the control

strain YS58 YEp352 carrying the empty vector. Values represent the means of three independent experiments. The standard deviation for each sample was less

than 5% .
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Regulation role of sterol C-24 methyltransferase and sterol C-8 isomerase in the
ergosterol biosynthesis of Saccharomyces cerevisiae
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Abstract Objective Ergosterol is a fungal metabolite with economic importance. For ergosterol biosynthesis to identify the
bottleneck enzymes in the metabolic pathway is of crucial importance. Methods Sterol C-8 isomerase encoding gene ERG2 was
cloned from Saccharomyces cerevisiae by PCR. To evaluate the effect of ERG2 overexpression on the sterol content in the yeast
the expression plasmid pPERG2 was constructed and transformed into S. cerevisiae strain YS58 to generate recombinant strain
YS58 pPERG2 . In addition the regulation role of sterol C-24 methyltransferase encoded by ERG6 in ergosterol biosynthesis
was further verified by analysis of sterol components and levels in yeast strains overexpressing ERG6 ERG2 respectively or
overexpressing ERG6 and ERG2 simultaneously. Results Ergosterol content and all sterol intermediates increased largely by
overexpressing ERG6 in S. cerevisiae . Although the overexpression of sterol C-8 isomerase encoded by ERG2 alone had negative
effect on ergosterol biosynthesis overexpression of ERG6 and ERG2 simultaneously led to an increased ergosterol level which was
1.41-fold of that in empty vector strain 1.92-fold of that in ERG2 only overexpressing strain and 1.12-fold of that in ERG6 only
overexpressing strain.  Conclusion These results demonstrated that sterol C-24 methyltransferase is an important bottleneck
enzyme for ergosterol biosynthesis in S. cerevisiae .
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