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Table 1. Main strains and plasmids used in this paper

Strain ( Pasmid) name Short name Sources
Escherichia coli JM109 E. coli ]M109 Laboratory
Saccharomyces cerevisiaeW303 S. cerevisiae Laboratory
Saccharomyces cerevisiae-pYX212-PCgSTL3-gfp-2 A-ble-Tzeocin SPS3-gfp This study
Candida glycerinogenes CGMCC NO. 6830 C. glycerinogenes Laboratory
Candida glycerinogenes-PCgPGl-gfp-2 A-ble-Tzeocin CgPG-gfp This study
Candida glycerinogenes-PCgTPI-gfp-2 A-ble-Tzeocin CgPT-gfp This study
Candida glycerinogenes-PCgZWF-gfp-2 A-ble-Tzeocin CgPZ-gfp This study
Candida glycerinogenes-PCgSTL1 -gfp-2 A-ble-Tzeocin CgPS1-gfp This study
Candida glycerinogenes-PCgSTL2-gfp-2 A-ble-Tzeocin CgPS2-gfp This study
Candida glycerinogenes-PCgSTL3-gfp-2 A-ble-Tzeocin CgPS3-gfp This study
pYX212-PCgSTL3-gfp-2 A-ble-Tzeocin This study
pUC-5. 8S rDNA-gfp-2 A-ble-Tzeocin Laboratory
pUC-5. 8S rDNA-PCgPGI-gfp-2 A-ble-Tzeocin PG-gfp This study
pUC-5. 8S rDNA-PCgTPI-gfp-2 A-ble-Tzeocin PT-gfp This study
pUC-5. 8S rDNA-PCgZWF-gfp-2 A-ble-Tzeocin PZ-gfp This study
pUC-5. 8S rDNA-PCgSTLI1 -gfp-2 A-ble-Tzeocin PS1-gfp This study
pUC-5. 8S rDNA-PCgSTL2-gfp-2 A-ble-Tzeocin PS2-gfp This study
pUC-5. 8S rDNA-PCgSTL3-gfp-2 A-ble-Tzeocin PS3-gfp This study
R 2. XHATAEIRGIY

Table 2. Primers used in this paper
Primers Sequence(5'—3") Restriction sites
PS1-F GGGGAATTCCGTCCAGTTCACTCACG EcoR 1
PSI-R ACGCCGCGGTCTAAAATGTTTTGAGAGACACTTAT Sac Il
PS2-F ACGGAATTCAGAGGTTCTAGTCCAGTCCCG EcoR 1
PS2-R AGGCCGCGGCTTCTATAGGTTTATTCTAAAG Sac 11
PS3-F ATGGAATTCGCAGTTGACAATTTG EcoR 1
PS3-R TTTCCGCGGTTCCGCCCAATG Sac 11
PG-F ACACCGCGGCTATCTGTTTTCCCCAGACT Sac 11
PG-R CAGACGCCATGGCTATTTGTAGTGAGTG Neo 1
PT-F TATCCGCGGGTCTTTTGTGTTC Sac 11
PT-R CCGCCATGGTGTAAGAGTTATA Neo 1
PZ-F AATCCGCGGATGGTGAGGTGAGGAG Sac 11
PZ-R CGCCCATGGATTGTATTTGTAGAC Neo 1
RT-Cggap-F ACGACCCAAAAGACTGTCGATG
RT-Cggap-R ACGATGGACATACCAGTCAAC
RT-gfp-F ACGATCTTCTTCAAGGACG
RT-gfp-R ACGTGTGGGAGTTGTAGTTG
RT-18S-F CATCTGCTCGGGTGCTCTT

RT-18S-R ACTTGCTGGCTCCGTCAGT
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C. glycerinogenes 3ER 41 DNA™' J#ik , PCR 4"
14 J3 &1 T PCgSTL1 , PCgSTL2 , PCgSTL3 . PCgPGI |
PCgTPI PCgZWF , T # %4 #ifK pUC-5. 8S rDNA-
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Figure 1. The recombinant plasmids.
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Figure 2. Analysis of promoters.
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CgGAP copy number (x107)

B 3. EHE gfp & CgGAP #ENH
Figure 3. Copies of CgGAP and gfp in the recombinant strains.
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PCgTPI PCgSTI2 %35 i JE W 5 R 3%, i 3 7
PCgZWF .PCgSTL1 ,PCgSTL3 1% Pk bifi 5 325 J& 3 i vfij
HA5E ,30% AR EE T PCgSTL3 151 i 2% 14 5% H.
HoIE M5 B B KT PCgZWF  PCgSTL1 1 5E {H .
R 3B PCgSTL3 JH HMNIR I R 4% SROK 1 L 258
7 R IR U R SR AN
2.5 HEBIHFHSEERERILER

DRGSR (8] 5-A) Bon, EHE HE 31

CgPZ-gfp CgPT-gfp CgPG-gfp CePSl-gfp CgPS2-gfp CgPS3-gfp

Strains

E 4. EHE gfp HWNERBENELER
Figure 4. Relative gene transcription levels of gfp in the

recombinant strains.
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5. BEARAEARSEEREN KM THEFRE GFP ZBMILRERN (15 x40)
Figure 5. Observation and analysis of GFP in recombinant strains cultivated in YEPD supplemented with glucose (15 x40). A
Observation of GFP in recombinant strains cultivated in YEPD supplemented with glucose; B: Intensity of GFP in recombinant strains

cultivated in YEPD supplemented with glucose.

2.6 MRiBAEEETR PCgSTL3 BEIFRILERE TE S. cerevisiae [AFEA AR S AME I ofp KK,

Wik — 5 PCgSTL3 Jit 11 4, LS. PR E O HE R A A B R4 L )
cerevisiae P28 B 4 15 40 B, #)  H 4H 1R SPS3- F PCgSTL3 G PEXS 5% . PCgSTL3 & —Fh n] H F
gfp 3 I IS [m) e i 4 A M 5 S 1 R Bk B R Tl S cerevisiae B Pk 2 IE 1Y B 7 RS A B
B EE D o B (Bl 6) , 453 /8 PCgSTL3 ¥

B 6. S. cerevisine HEEHEXS PCgSTL3 B FHS/ER (15 x40)
Figure 6. Induction of glucose to PCgSTL3 in S. cerevisiae. (15 x40). A: S. cerevisiae/YEPD, B: SPS3-gfp/YEPD, C:
SPS3-gfp/YEPD +10% glucose, D: SPS3-gfp/YEPD +20% glucose, E: SPS3-gfp/YEPD +30% glucose.
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New osmo-regulational promoters in the industrial yeast

Jiali Zhu"*, Bin Zhuge"*" , Huiying Fang"*, Hong Zong"*, Xinyao Lu"’,

Cheng Zhang"”, Weiji Zhang"’

' The Key Laboratory of Industrial Biotechnology, Ministry of Education, Laboratory of Industrial Microorganisms, School
of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu Province, China

* The Key Laboratory of Carbohydrate Chemistry and Biotechnology, Ministry of Education, School of Biotechnology,
Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract ;[ Objective ] The work was aimed at selecting osmo-regulated prompters possessing excellent performance for
further research of the industrial yeast Candida glycerinogenes. [ Methods ] Promoters PCgPGI, PCgTPI, PCgZWF,
PCgSTL1, PCgSTL2 and PCgSTL3 were amplified by PCR and their bioinformatics analysis of stress response elements
(STREs) were conducted. We constructed integrative plasmids containing 5. 8S rDNA, a fluorescence protein gene gfp
and a promoter PCgPGI, PCgTPI, PCgZWF, PCgSTL1, PCgSTL2 or PCgSTL3. The promoters’ activities and osmo-
regulations were compared according to the results of fluorescence and qRT-PCR. [ Results] PCgSTL3 had more STREs,
higher transcription level, lager gfp expression and it was more sensitive to stress. [ Conclusion] PCgSTL3 is an excellent
induced promoter responding to hyperosmotic stress. Controlled expression of target genes can be realized using PCgSTL3
in the industrial yeast.

Keywords: Candida glycerinogenes, green fluorescent protein, key promoters of osmo-adaptation
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