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Disrupting sfa1 Gene to Enhance Biosynthesis of Ethanol in Saccharomyces cerevisiae ™
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( Engineering Research Center of Industrial Mierobiology, Ministry of Education,  Fujian Normal University, Fughou 350007)

Abstract: The sfal gene encoded a bifunctional enzyme with the activities of both alcohol dehydrogenase and ghitathione-dependent formaldehyde
dehydrogenase in Saccharomyces cerevisiae . The gene disruption casseite produced by PCR using the same long oligonucleotides which comprise 19 or
22 mucleotides complementary to sequences in the templates pUGE and pUGES marker plasmid) at 3’ end and 45 nucleotides at 57 end that annealed
to sites upsiream o downstream of the genomic target sequence to be deleted. After two linear disruption cassettes with a Cre/loxP mediated marker
were transformed into the cells of Saccharomyces cerevisiae YS; the positive transformants were checked by PCR to comrect the integration of the
cassette and concurrent deletion of the chromosomal target sequence. Once carrectly integrated into the genomes the select marker can be efficienty
rescued by transformating the plasmid pSH47 into ¥S; and inducing the Cre expression with a Cre/loxP-mediated marker removal procedure. The
expression of the Cre recombinase finally resulted in the removal of the marker genes leaving behind a single laxP site at the chromosomal locus. The
diploid mtant Y3; - g1 was generateds which could enhance the output of ethanol with 8.0% by shaking culture in flask compared with the original
strain Y3; .
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cerevisiae YS, DH5a
pUG6  pUG66  pSH4A7
EUROSCARF*  hitp //web. uni-frankfurt. de/fb15/mikr
/euroscarf/
pUG6 pUG66 Kan"  Ble'
loxP pSH47 Cre
Ura
1.1.2 Ex Taq rTaq G418
TaKaRa Fluca
Sigma PCR TaKaRa
1.1.3 YPD 10 ¢
20g 20g 1L pH 1x10°Pa
21min 20g Sg
Sg 1.5g 1.5¢g
0.65¢ 2.8¢
IL pH5.5 1x10°Pa 25min
1.1.4 5
1 L, L, 45bp
sfal 19bp 22bp
1
Primer sequence 5> 3
L ccagcltgagaaagtactgaccctigaa- Jal
tegttaagtttacttet
CAGCTGAAGCTTCGTACGC
L, cltcagglctaactgattgctgaagaacg- .Sfd |
taattgtgcgcatata
GCATAGGCCACTAGTGGATCTG
A GTGGCGAATAAGTCCTGG sfal
B GACATCATCGCCTACAGA sfal
C CTTGGATGCTGCCTGTTT sfal
D TCGGTATGGGAGGATGTG sfal
KanB CAGCCAGTTTAGTCTGACCATCT Kan'
KanC  CCTCGACATCATCTGCCCAG Kan'
BleB ACTGGATGGCGGCGTTAG Ble"
BleC CAATCGTATGTGAATGCTGGTC Ble"
1.2
1.2.1 Cre/loxP Cre/loxP
} 1 pUG6 pUG66
L,-1, PCR sfal-1
sfal-2 YS, pSH47
Cre Kan’
Ble’ YPD

2007 34 3
pSH47 sfal YS; -sfal
( Ly _vuss | Ly pUGES ]
‘ Lz ‘ ) -2

1.2.2 DNA YS,
DNA *
1.2.3  sfal PCR DNA
A-B C-D A-D PCR PCR
95°C 3min 94°C 30s 53°C 30s 72°C 3min 30
72°C 10min PCR
1.2.4 DNA CaCl,
DH5a pUG6 pUG66
pSH47° DNA
1.2.5 pUG6 pUG66
L1-12 PCR
sfal-l  sfal-2 PCR 95C 3min  94°C 30s
55°C 30s 72°C 1min30s 30 72°C 10min
1.2.6
pMD-18T DH5«
M13 L-L, PCR
1.2.7 sfal 1
YS, ©sfal-1  sfal-2
YS, 2ml. YPD

28°C 2h 0.5mL YPD

2 200pg/mL
G418  YPD 28C 2d ~ 3d

8pg/mlL YPD 28°C

YPD 28°C 3d~6d

G4
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3 G418
N 2
DNA
PCR L-L, 2.1 YS, sfal
PCR 95°C 3min 94°C 30s 72°C 90s 28 YS, A-B C-D A-D
72°C 15min A-D A-KanB KanC-D A- PCR 2 PCR
BleB BleC-D PCR 95C sfal
3min  94°C 30s 53°C 30s 72°C 2min ~3.5min 32 MU 1 23 4
72°C 10min i
1.2.8 pSH47 M= & . 25510
7 YPG 1.5h ~ ?ﬁ; 133The , s ol 257"
2h YPD 1J§/ -
G418 YPD Kan' T
Ble' DNA *
A-D L,-L, PCR
1.2.9 pSH47
3 2 safl
YPD 10 pSH47 -
M 200bp DNA Marker 1 A-D PCR 2851bp 2 A-B PCR
1337bp 3 C-D PCR 1257bp 0 4
sfal YS, -sfal
2.2
1.2.10 YS, -sfal
pUG6  pUG66 L-1,
YS, YS, -sfal
0 PCR sfal sfal-1  sfal-2
1703bp 1274bp
Agilent 5973N-6890
HP-FFAP 19091F-105 30 23
1 200°C 60°C ' ;
65°C 5°C/min Imin 20°C /min 4
200°C FID 250°C

1 A GG A TG GA GO TATO GG TTA GTGTOASOTIBANGORTOONIAGHO 6CACO TCGACAACCD TIANTATARC TTCOTATART

107 GTATGCTATA CGAAGTTATT AGGTCTAGAG ATCTGTTTAG GTTGCCTOGT CCCCBOCEEGR TCACCCGRCC AGCGACATGE ABGCCCAGAA TAGCCTCCTT
201 GACAGTCTTG ACGTGCGECAG CTCAGGGECA TGATGTGACT GTCGCCEATA CATTTAGCCC ATACATCCCC ATGTATAATC ATTTGCATCC ATACATTTTG
301 ATGGCCGCAC GECGCGEAAGC AAAAMATTALG GCTCCTCGCT GGAGACGTGC GAGGAGGGAA ACGCTCCGCOCT CAGAGACGGG TTGAATTGTC CCOACGCGGC
401 GCCCCTETAG AGAAATATAA AAGGTTAGGA TTTGCCACTG AGGTTCTTCT TTCATATACT TCCTTTTAAA ATCTTGCTAG GATACAGTTC TCACATCACA
501 TCOGAACATA AACAAGCATG GETAAGGAAA AGACTCACGT TTCOGAGGCCG CGATTAAATT GCAACATGGA TGCTGATTTA TATGGGTATA AATGGGCTCG
801 CBATAATGTC GGGCAATCAG GTGCGACAAT CTATCGATTG TATGGGAAGC CCBATGCGCC AGAGTTGTTT CTGAAACATG GCAAAGGTAG CGTTGCCAAT
701 GATATTACAG ATGAGATGGT CAGACTAAAC TGGCTRACGE AATTTATOCC TCTTCCGACC ATCAAGCATT TTATCCGTAC TCCTGATGAT GCATGGTTAC
801 TCAGCACTGC GATCCGUGEE AAAACAGCAT TCCAGGTATT AGAAGAATAT CCTGATTCAG GTGAAAATAT TGTTGATGCE CTGECAGTGT TCOTGCGGLG
901 GTTGCATTCG ATTCCTGTTT GTAATTGTCC TTTTAACAGE GATCGCGTAT TTCGTCTCGC TCAGGCGCAS TCACGAATGA ATAACGRTTT GGTTGATGCG
1001 AGTGATTTTG ATGACGAGCE TAATGGOTGG CCTGTTGAAC AAGTCTGOAA AGAAATGCAT AAGCTTTTGC CATTCTCAGC GGRATTCAGTC GTGACTCATG
1101 GTGATTTCTC ACTTGATAAC CTTATTTTTG ACGAGGGGAA ATTAATAGGT TGTATTGATG TTGGACGAGT CGGAATCGCA GACCGATACC AGGATCTTGC
1201 CATCCTATGGE AACTGCOTCE GTGAGTTTTC TCCTTCATTA CAGAAAGBGC TTTTTCAAAA ATATGGTATT GATAATCGTG ATATGAATAA ATTGCAGTTT
1301 CATTTGATGC TCGATGAGTT TTTCTAATCA GTACTGACAA TAAAAAGATT CTTGTTTTCA AGAACTTGTC ATTTGTATAG TTTTTTTATA TTGTAGTTGT
1407 TCTATTTTAA TCAAATGTTA GOGTGATTTA TATTTTTTTT CACCTCEACA TCATCTGOCC AGATGCGAAG TTAAGTGOAC AGAAAGTAAT ATCATGCGTC
1501 AATCATATGT GAATGCTGGET CGCTATAGTG CTGTGRATTC GATACTAACG CCGCCATCCA GTGTCGAAMA CGAGCTCTCE AGAAGGCTTA ATATAACTTC

1701 HRG

3 sfal-1
L L loxP Kan"
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+ BEAGOTGAG ARAGTAGTOA GO THGAATO GTTANGHTTAGTGIGABOT GARBOTTORTINOGE 504G TOGACAAOCO TTAATATAAD TTCGTATAAT

101 GTATGCTATA CGAAGTTATT AGGTCTAGAG ATCTGTTTAG CTTGLCTCGT CCCCGCCREG TCACCLGGECC AGLEACATGE AGGCCCAGAA TACCCTCOTT
201 GACAGTCTTE ACGTEOECAG CTCAGGGEECA TGATGTGACT GTCGCCCGTA CATTTAGCUD ATACATUOCC ATGTATAATC ATTTGCATCC ATACATTTTG
301 ATGGCCGCAC GGCGCGAABT AAARATTACG GCTCCTOGCT GCAGACCTGE GAGCAGGGAA ACGCTCCCCT CACAGACGUG TTGAATTGTC CCCACGCOGC
401 GCOCCTETAG AGAAATATAA AAGGTTAGEA TTTGCCACTG AGGTTCTTOT TTCATATACT TCOTTTTAAS ATCTTGUTAG GATACAGTTC TCACATCACA
01 TCOGAAMCATA ARCAAGCATG GUCGACCAAG CGACGLCCAA COTGCCATCA CRAGATTTOG ATTCCACGGC CRUCTTCTAT GABAGETTGE GCTTCGGAAT
801 CRTTTTCCEE GACRCCEGCT GEATGATCCT COAGCECGRG GATCTCAAGE TRRAGTTCTT CGLCCACCCC GRECTURATE CCCTCELGAG TTEETTCAGE
T01 TROTGOCTGEA GELTEEACGA COTOGCGGEAG TTCTAGCGRE AGTGCAALTE CRTCGGCATE CAGGAAACCSE GCAGCGECTA TOCECECATC CATGCCCGOG
801 AACTGCAGGA GTGREEAGEC ACGATGRCCG CTTTGETORA COCGRACGGGE ACGCTCCTED GCCTRATACA GAACGAATTE CTTRCAGGCA TCTCATGATC
901 AGTACTRAGA ATAAAARGAT TCTTGTTTTC AAGAAGTTGT GATTTGTATA GTTTTTTTAT ATTGTAGTTG TTCTATTTTA ATCAAATGTT AGUGTGATTT
1001 ATATTTTTTT TCGCCTCGAS ATCATCTGCC CAGATGORAA GTTAAGTGCG CAGAAAGTAA TATCATGOGT CAATCGTATG TGAATGCTRG TCGCTATACT
1101 GCTETCGATT CGATACTAAL GCOGCCATCS AGTETCGAAA ACGARCTOTC GAGAACCCTT AATATAACTT CRTATAATGT ATGCTATACG AAGTTATTAG
1201 GTGATAT!

4 sfal-2
L L loxP Ble'

2.4 pSH47
G418 5

DNA

pSH47
L-1, Cre
sfal
I, A-D

Kan' Ble’
loxP

PCR

A-D A-KanB KanC-D A-BleB BleC-D
6 sfal-1
sfal

sfal-2 pSH47
PCR
sfal
2.6 YS,-sfal
=2400.5319X +2.7906 R =0.9999
YS, -sfal
YS,-sfal

58,

B YS, 123 45 8.0%
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YPG
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196bp 1666bp

YS,-sfal

YS,

REEA M
6 PCR YS,-sfal
M 2kb  10kb DNA Marker 1 2 A-BleB BleC-D PCR 2049hp
758bp 3 4 A-KanB KanC-D PCR 1652bp  815bp 5 A-D PCR

A B 2744bp  3173bp 6 L,-I,PCR a b 1274bp

1703bp

7 Y8,

3
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ADH1 ADH? ADH?3
10
CuZn Mn
1 12 13
sfal
loxP/Cre
YS, -sfal
Cre
loxP
loxP/Cre
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