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Plasmid construction
The plasmids, the primers and the DNA fragments used in this study are listed in Table S1, S2 and S3
respectively. Unless otherwise noted, all of the plasmids were constructed by using In-fusion HD cloning

Kit (Takara Bio USA, Mountain View, CA, USA), according to the manufacturer’s protocol.

1. pGK426-MLS-GFP, the plasmid expressing the MLS-GFP

A DNA fragment 1 of partial MLS-fused GFP was amplified using primer 1 and 3 and a template, pGK416-
ymUkG1 (Kaishima 2016). Using primer 2 and 3 and the DNA fragment 1 amplified as the template, the
DNA fragment 2 of the MLS-GFP was amplified and cloned into pGK426 at the site between Sall and
BamHI.

2. pPreARS208, the plasmid to prepare for construction of pARS208-ERGI3-ERG10

The ARS208 upstream region, promoter and terminator set (TDH3 promoter, TDH3 terminator, ADH1
promoter and ADHI1 terminator) and ARS208 downstream region were amplified using S.cereviciae
BY4741 genome and pATP426 (Ishii 2014) as the template and primer 4 to 9. The DNA fragments 3 to 5
were cloned to pUC19 digested by HindIII and Ndel. The resulting plasmid was designated as pPre ARS208.

3. pARS208-ERGI3-ERGI10, the plasmid to prepare for construction of pARS208-ERG13-ERG10-
URA3

A DNA fragment 6 of partial MLS-fused ERG13 was amplified using primer 20 and 21 and BY4741
genome as a template. Using primer 20 and 22 and the DNA fragment 7 amplified as the template, the DNA
fragment of the MLS-ERG3 was amplified. Similarly, a DNA fragment 8 of partial MLS-fused ERG10
was amplified using primer 25 and 27 and BY4741 genome, and, using primer 26 and 27 and the DNA
fragment 8 amplified as the template, the DNA fragment 9 of the MLS- ERG10 was amplified.

The DNA fragment 10 containing TDH3 promoter for the MLS-ERG3 and ADH1 promoter for the MLS-
ERG10 was amplified using primer 23 and 24 and pATP426 as the template. The DNA fragments 7,9 and
10 were cloned to pPre208 digested by Pmel and Mlul. The resulting plasmid was designated as pARS208-
ERGI3-ERGI0.

4. pARS208-ERGI3-ERG10-URA3, the plasmid for integration of the genes encoding MLS-ERG13
and MLS-ERG10 into genome

The DNA fragment 11 of the URA3 gene was amplified using primer 36 and 37 and pGK426 as the template.

The DNA fragment 11 was cloned to pARS208-ERG13-ERG10 digested by Sacll. The resulting plasmid

was designated as pARS208-ERG13-ERG10-URA3

5. pPreARS308, the plasmid to prepare for construction of pARS308-ERG12-tHMG1



58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

The ARS308 upstream region, promoter and terminator set (TDH3 promoter, TDH3 terminator, ADH1
promoter and ADHI1 terminator) and ARS308 downstream region were amplified using S.cereviciae
BY4741 genome and pATP426 as the template and primer 7 and 11 to 14. The DNA fragments 12 to 14
were cloned to pUC19 digested by HindIII and Ndel. The resulting plasmid was designated as pPre ARS308.

6. PpARS308-ERGI2-tHMGI, the plasmid to prepare for construction of pARS308-ERG12-tHMG1-
URA3

A DNA fragment 15 of partial MLS-fused ERG/2 was amplified using primer 28 and 29 and BY4741
genome as a template. Using primer 22 and 28 and the DNA fragment 15 amplified as the template, the
DNA fragment 16 of the MLS-ERG12 was amplified. Similarly, a DNA fragment 17 of partial MLS-fused
tHMG1 was amplified using primer 30 and 31 and BY4741 genome, and, using primer 26 and 31 and the
DNA fragment 17 amplified as the template, the DNA fragment 18 of the MLS- tHMG1 was amplified.
The DNA fragment 10 containing TDH3 promoter for the MLS-ERGI2 and ADH1 promoter for the MLS-
tHMG1 was amplified using primer 23 and 24 and pATP426 as the template. The DNA fragments 10,16
and 18 were cloned to pPre308 digested by Pmel and Mlul. The resulting plasmid was designated as
PARS308-ERG12-tHMG]1.

7. pARS308-ERGI2-tHMGI-URA3, the plasmid for integration of the genes encoding MLS-
ERG12 and MLS-tHMG1 into genome

The DNA fragment 11 of the URA3 gene was amplified using primer 36 and 37 and pGK426 as the template.

The DNA fragment 11 was cloned to pARS308-ERG12-tHMG1 digested by Sacll. The resulting plasmid

was designated as pARS308-ERG12-tHMG1-URA3

8. pPreARS416, the plasmid to prepare for construction of pARS416-ERG19-ERGS

The ARS416 upstream region, promoter and terminator set (TDH3 promoter, TDH3 terminator, ADH1
promoter and ADHI1 terminator) and ARS416 downstream region were amplified using S.cereviciae
BY4741 genome and pATP426 as the template and primer 7 and 15 to 19. The DNA fragments 19 to 21
were cloned to pUC19 digested by HindIII and Ndel. The resulting plasmid was designated as pPreARS416.

9. pARS416-ERG19-ERGS, the plasmid to prepare for construction of pARS416-ERG19-ERGS-
URA3

A DNA fragment 22 of partial MLS-fused ERG/9 was amplified using primer 32 and 33 and BY4741

genome as a template. Using primer 22 and 32 and the DNA fragment 22 amplified as the template, the

DNA fragment 23 of the MLS-ERG19 was amplified. Similarly, a DNA fragment 24 of partial MLS-fused

ERGS was amplified using primer 34 and 35 and BY4741 genome, and, using primer 26 and 35 and the

DNA fragment 24 amplified as the template, the DNA fragment 25 of the MLS-ERGS was amplified.
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The DNA fragment 26 containing TDH3 promoter for the MLS-ERG19 and ADH1 promoter for the MLS-
ERGS was amplified using primer 23 and 24 and pATP426 as the template. The DNA fragments 10, 23 and
were cloned to pPre308 digested by Pmel and MIul. The resulting plasmid was designated as pARS416-
ERGI19-ERGS.

10. pARS416-ERG19-ERG-URA3, the plasmid for integration of the genes encoding MLS-ERG19
and MLS-ERGS into genome

The DNA fragment 11 of the URA3 gene was amplified using primer 36 and 37 and pGK426 as the template.

The DNA fragment 11 was cloned to pARS416-ERG19-ERGS digested by Sacll. The resulting plasmid

was designated as pARS416-ERG19-ERGS-URA3

11. pFzol, the plasmid to prepare for construction of pFz0l-URA3 and remove URA3 integrated
into genome

The Fzol upstream region and downstream region were amplified using S.cereviciae BY4741 genome and

primer 40 to 43. The DNA fragments 26 and 27 were cloned to pUC19 digested by digested by HindIII and

Ndel. The resulting plasmid was designated as pFzo!.

12. pFz0l-URA3, the plasmid for deletion of Fzo!

The Fzol upstream region, URA3 gene and Fzoldownstream region were amplified using S.cereviciae
BY4741 genome and primer 40, 43 56 to 59. The DNA fragments 28 to 30 were cloned to pUC19 digested
by digested by HindIIl and Ndel. The resulting plasmid was designated as pFzo/-URAS3.

13. pMgml, the plasmid to prepare for construction of pMgmI-URA3 and remove URA3 integrated
into genome

The Mgm1 upstream region and downstream region were amplified using S.cereviciae BY4741 genome

and primer 44 to 47. The DNA fragments 31 and 32 were cloned to pUC19 digested by digested by HindIII

and Ndel. The resulting plasmid was designated as pMgm .

14. pMgmi-URA3, the plasmid for deletion of Mgm1

The Mgm1 upstream region, URA3 gene and MgmI downstream region were amplified using S.cereviciae
BY4741 genome and primer 40, 43 57, 58, 60 and 61. The DNA fragments 29, 33 and 34 were cloned to
pUC19 digested by digested by HindIIl and Ndel. The resulting plasmid was designated as pMgmI-URA3.

15. pUgol, the plasmid to prepare for construction of pUgol-URA3 and remove URA3 integrated
into genome

The Ugol upstream region and Ugol downstream region were amplified using S.cereviciae BY4741
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genome and primer 48 to 51. The DNA fragments 35 and 36 were cloned to pUC19 digested by digested
by HindIII and Ndel. The resulting plasmid was designated as pUgo/.

16. pUgol-URA3, the plasmid for deletion of Ugol

The Ugol upstream region, URA3 gene and Ugo/ downstream region were amplified using S.cereviciae
BY4741 genome and primer 40, 43 57, 58, 62 and 63. The DNA fragments 29,37 and 38 were cloned to
pUC19 digested by digested by HindIII and Ndel. The resulting plasmid was designated as pUgo/-URA3.

17. pMdm32, the plasmid to prepare for construction of pMdm32-URA3 and remove URA3
integrated into genome

The Mdm32 upstream region and downstream region were amplified using S.cereviciae BY4741 genome

and primer 52 to 55. The DNA fragmnts 39 and 40 were cloned to pUC19 digested by digested by HindIII

and Ndel. The resulting plasmid was designated as pMdm321.

18. pMdm32-URA3, the plasmid for deletion of Mdm32

The Mdm32 upstream region, URA3 gene and Mdm32 downstream region were amplified using
S.cereviciae BY4741 genome and primer 52, 55, 57, 58, 64 and 65. The DNA fragments 29, 41 and 42 were
cloned to pUC19 digested by HindIIl and Ndel. The resulting plasmid was designated as pMdm32-URA3.

19. pCrtYBI-BTS]1, the plasmid for expressing CrtYBI and overexpressing BTS1

The hygromycin B resistance gene region was amplified using pRDH227 plasmid and primer 74 and 75.
The DNA fragment was cloned to pATP416-crtYBI digested by Nsil and Sbfl. The resulting plasmid was
designated as pCrtYBI-BTSI.

Construction of recombinant yeast strain
Yeast strains used in this study are listed in Table 1. S.cereviciae transformation was carried out by using a
lithium acetate transformation method, as previously reported (Chen 1992) . The resulting transformants

were spread on SD-URA or SD with 5-fluoroorotic acid (5-FOA) agar plate.

1. Construction of SSY1

pARS208-ERG13-ERG10-URA3 was linearized with Pacl, transfected into the BY4741, and integrated in
the ARS208 region by double crossover recombination, yielding BY4741, ARS208::Ttous-ERG10-MLS-
Prpu3-URA3-Papni-MLS-ERG13-Tapui strain. Then, a DNA fragment 43 composed of TDH3 promoter
and ADHI promoter was amplified using the pATP426 as the template and primer 38 and 39. To remove
the URA3 gene from BY4741, ARS208::Ttou3-ERGI0-MLS-Prpns-URA3-Papni-MLS-ERG13-Tapni
strain, the donor DNA was transfected into the BY4741, ARS208::Ttpu3-ERG10-MLS-Prpus-URA3-Papni-



166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

MLS-ERG13-Tapmi strain and BY4741, ARS208::Ttou3-ERGI0-MLS-Ptpu3-Papui-MLS-ERG 1 3-Tapui
strain was obtained. The same method was applied sequentially using pARS308-ERG12-tHMGI-URA3
and pARS416-ERG19-ERGS-URA3 to construct SSY1.

2.  Construction of SSY2 to SSY5

A DNA fragment 44 composed of the Fzo! upstream region, URA3 gene and Fzo! downstream region was
amplified using pFzol-URA3 as the template and primer 66 and 67, transfected into the SSY1, yielding
SSY1 AFzol::URA3. Then, a DNA fragment 45 of Fzol upstream region and downstream region was
amplified using pFzol as the template and primer 66 and 67. To remove the URA3 gene from SSY1
AFzol::URA3, the DNA fragment 45 was transfected into the SSY1 AFzol::URA3 and SSY?2 was obtained.
The same method was applied using the DNA fragments 46 and 47 or 48 and 49 or 50 and 51 to construct
SSY3 to SSYS.

3.  Consturuction of SSY6 to SSY10
pCrtYBI-BTS1 was transfected into the SSY'1 to SSY5, yielding SSY6 to SSY10.
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Fig. S1 The representative chromatograms of IPP/DMAPP
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Table S1 Plasmid list

and URA3 marker

Name Description Reference

pATP426 Expression vector containing PGKI1,TDH3,ADHI | Jun et al (2014)
promoter, 2 p origin and URA3 marker

pGK426 Expression vector containing PGK1 promoter, 2 p origin | Jun et al (2014)

pGK416-ymUkG1

ymUkG1 (yeast codon-optimized)

Kaishima et al

(2016)
pGK426-MLS- pGK426, pPGK-MLS-GFP-tPGK This study
GFP
pPreARS208 AARS208::tADH1-pADH1-pTDH3-tTDH3 This study
pPreARS308 AARS308::tADH1-pADH1-pTDH3-tTDH3 This study
pPreARS416 AARS416::tADH1-pADH1-pTDH3-tTDH3 This study
pARS208- AARS208::tADH1-ERGI3-MLS-pADHI1-pTDH3-MLS- | This study
ERGI3-ERGI0 ERGI10-tTDH3
pARS308- AARS308::tADH1-ERGI2-MLS-pADHI1-pTDH3-MLS- | This study
ERGI2-tHMGI tHGM1-tTDH3
pARS416- AARS416::tADH1-ERGI9-MLS-pADHI1-pTDH3-MLS- | This study
ERGI9-ERGS ERGS-tTDH3
pARS208- AARS208::tADH1-ERGI3-MLS-pADHI1-URA-pTDH3- | This study
ERGI3-ERGI10- MLS-ERG10-tTDH3
URA
pARS308- AARS308::tADH1-ERGI2-MLS-pADHI1-URA-pTDH3- | This study
ERGI2-tHMGI- MLS-tHGM1-tTDH3
URA
pARS416- AARS416::tADH1-ERGI9-MLS-pADHI1-URA-pTDH3- | This study
ERGI19-ERGS- MLS-ERGS-tTDH3
URA
pFzol Afzol This study
pMgml Amgml This study
pUgol Augol This study
pMdm32 Amdm32 This study
pFzol-URA Afzol::URA This study
pMgmi-URA Amgml::URA This study




182
183

pUgol-URA Augol::URA This study
pMdm32-URA Amdm32::URA This study
pRDH227 The plasmid carring hygromycin B resistance gene Huang et al
(2019)
pATP416-crtYBI | pATP416 vector with crtYBxg, crtlxs, and BTS1 cloned | Masahiro et al
downstream of pADH1, pTDH3, and pPGK1, respectively | (2021)
pCrtYBI-BTS1 The plasmid, in which the ura marker in pATP416-crtYBI | This study

was replaced to hygromycin B marker.
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Table S2 Primer list

ID | Group Name Sequence

1 pGK426- | MLS UKG TTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAGA
MLS- Fl TATCTGCTTCAGATGGTCAGTGTCATCAAAGAAG
GFP_const
ruction

2 pGK426- | MLS UKG ACTAGTGGATCCCCCATGCTTTCACTACGTCAATCTATA
MLS- F2 AGATTTTTCAAGCCAGCCACAAGAAC
GFP_const
ruction

3 pGK426- | MLS UKGR | GAATTCTCTAGACCCTTACTTAGAAGCTTGAGATGGC
MLS-
GFP_const
ruction

4 pPreARS2 | ARS208 up | TGATTACGCCAAGCTTTTAATTAAGGGTTCTGTTACTTG
08 constru | FW TCCA
ction

5 pPreARS2 | ARS208 up | GTCCTCAGAGGACAAGTGTGTATGGTCCCTATTG
08 constru | RV
ction

6 pPreARS2 | Cassette FW | TTGTCCTCTGAGGACATAAA
08 constru
ction

7 pPreARS2 | Cassette RV | AAGTTTAGAAAATGCATCCTGGCGGAAAAAATTCA
08 constru
ction

8 pPreARS2 | ARS208 dow | GCATTTTCTAAACTTGTAGTTT
08 constru | n FW
ction

9 pPreARS2 | ARS208 dow | AGAGTGCACCATATGTTAATTAATAGCATTCTGGTTTGC
08 constru | n RV CAAC
ction

10 | pPreARS3 | ARS308 up | TGATTACGCCAAGCTTTTAATTAAGTTTTCGCCCATTGTT
08 constru | FW CTAG
ction

11 pPreARS3 | ARS308 up | GTCCTCAGAGGACAATATATTCTGTTTGACAAGTGTT




08 constru

ction

RV

12 | pPreARS3 | ARS308 Cass | AAGAAGACAAGTAATATCCTGGCGGAAAAAATTCA
08 constru | ette RV
ction
13 | pPreARS3 | ARS308 dow | ATTACTTGTCTTCTTTGCTAC
08 constru | n FW
ction
14 | pPreARS3 | ARS308 dow | TGAGAGTGCACCATATGTTAATTAAAAACTTTTTCAATC
08 constru | n RV ATTACCTTT
ction
15 | pPreARS4 | ARS416 up | TGATTACGCCAAGCTTTTAATTAATTGGCTTTTTGATTGA
16 _constru | FW TTGTAC
ction
16 | pPreARS4 | ARS416 up_ | GTCCTCAGAGGACAAAACGTGGGGTAAGTGCAC
16 _constru | RV
ction
17 | pPreARS4 | ARS416 Cass | TCGGCACACAGTGGAATCCTGGCGGAAAAAATTCA
16 constru | ette RV
ction
18 | pPreARS4 | ARS416 dow | TCCACTGTGTGCCGAACA
16 constru | n FW
ction
19 | pPreARS4 | ARS416 dow | TGAGAGTGCACCATATGTTAATTAACCATATCCACATCA
16 _constru | n RV ATGGC
ction
20 | pARS208- | ERGI3_FW CGCGGCCGGCCGTTTTTATTTTTTAACATCGTAAGATCTT
ERGI3- C
ERGI0 co
nstruction
21 pARS208- | MLS ERGI3 | AAAAAGTTCGGTCGGTGTTCTTGAAACACATCGAGATC
ERGI3- _RV1 TATAGACGAAGTCTACTTTGAGAGTTGATTTGAAA
ERGI0 co
nstruction
22 | pARS208- | MLS RV2 TCATATACACCTAGGATGCTTTCACTACGTCAATCTATAA

ERGI3-

GATTTTTCAAGCCAGCCACAAG




ERGI0 co

nstruction

23 pARS208- | ADHI1 CCTAGGTGTATATGAGATAG
ERGI3- promoter FW
ERGI0 co
nstruction
24 | pARS208- | TDH3 ACGTAGTGAAAGCATGTCGACTTTGTTTGTTTATGT
ERGI3- promoter ML
ERGIO co | S RV
nstruction
25 | pARS208- | MLS ERGI0 | TTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAGA
ERGI3- _FW1 TATCTGCTTCAGATGTCTCAGAACGTTTACATT
ERGI0 co
nstruction
26 | pARS208- | MLS FW2 ATGCTTTCACTACGTCAATCTATAAGATTTTTCAAGCCA
ERGI3- GCCACAAGAAC
ERGI0 co
nstruction
27 | pARS208- | ERGI0_RV ACGCGGCCGCACGCGTCATATCTTTTCAATGACAATAG
ERGI3-
ERGI0 co
nstruction
28 | pARS308- | ERGI2_FW CGCGGCCGGCCGTTTTTATGAAGTCCATGGTAAATTCG
ERGI2-
tHMGI co
nstruction
29 | pARS308- | MLS ERGI2 | TTTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAG
ERGI2- _RV1 ATATCTGCTTCAGATGTCATTACCGTTCTTAACT
tHMGI co
nstruction
30 | pARS308- | MLS tHMGI! | TTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAGA
ERGI2- _FW1 TATCTGCTTCAGATGGACCAATTGGTGAAAAC
tHMGI co
nstruction
31 pARS308- | tHMGI RV ACGCGGCCGCACGCGTTAGGATTTAATGCAGGTGAC

ERGI2-




tHMGI co

nstruction

32

pARS416-
ERGI9-
ERG8 con

struction

ERGI9 FW

CGCGGCCGGCCGTTTTTATTCCTTTGGTAGACCAGTC

33

pARS416-
ERGI9-
ERG8 con

struction

MLS ERGI9
RV1

TTTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAG
ATATCTGCTTCAGATGACCGTTTACACAGCATC

34

pARS416-
ERGI9-
ERG8 con

struction

MLS_ERGS_
FW1

TTTTCAAGCCAGCCACAAGAACTTTGTGTAGCTCTAGA
TATCTGCTTCAGATGTCAGAGTTGAGAGCCT

35

pARS416-
ERGI9-
ERG8 con

struction

ERG8 RV

ACGCGGCCGCACGCGTTATTTATCAAGATAAGTTTCCG

36

pARS208-
ERGI3-
ERGI0-
URA,
pARS308-
ERGI2-
tHMGI-
URA,
pARS416-
ERGI9-
ERGS-
URA_cons

truction

URA3 upstrea

m

ATATTGTACACCCCCTACCACAGCTTTTCAATTCAATTC

37

pARS208-
ERG13-
ERG10-
URA,
PARS308-

URA3_downst

ream

GTGTTTTTTATTCCCCGCATAGGGTAATAACTGAT




ERGI2-

tHMGI-
URA,
pARS416-
ERGI9-
ERGS-
URA_cons
truction

38 URA3delet | Promoter AD | TGTATATGAGATAGTTG
ion_Donor | Hlside

39 URA3delet | Promoter TD | TTTGTTTGTTTATGTGTG
ion_Donor | H3side

40 | pFzol con | Fzol up FW | TGATTACGCCAAGCTTTAATTAAAAGGGTCTCTTGACTG
struction GGAG

41 pFzol con | Fzol up dow | TGATTGCTGGCCATTTGTTGGCCACTGTTTTGGCATCTC
struction n RV T

42 pFzol con | Fzol down F | AATGGCCAGCAATCAACCCA
struction w

43 | pFzol con | Fzol down | TGAGAGTGCACCATATTAATTAAATGTAGAATAACTACT
struction RV AGGG

44 | pMgml co | Mgml up F | TGATTACGCCAAGCTTTAATTAAGCGTAACACATGTGTC
nstruction | W TTT

45 | pMgml co | Mgml up do | AACCCATTAGAAAAATTCCTATGGAAACCGTTTTTTC
nstruction | wn RV

46 | pMgml co | Mgml down | TTTTTCTAATGGGTTGTATC
nstruction | Fw

47 | pMgml co | Mgml down | TGAGAGTGCACCATATTAATTAAGGTTCATATATGCAAA
nstruction | RV AGC

48 | pUgol co | Ugol up FW | TGATTACGCCAAGCTTTAATTAAGATTTAGCTTTTTGTTC
nstruction CC

49 | pUgol_co | Ugol_up_do | ACAAATTCAGTCATTGCCTAGATTGCGCGGAGGG
nstruction | wn RV

50 pUgol co | Ugol down_ | AATGACTGAATTTGTGCTACT
nstruction | Fw

51 pUgol co | Ugol down | TGAGAGTGCACCATATTAATTAACAGAAAGACAGCAAA
nstruction | RV TA




52 | pMdm32 ¢ | Mdm32 up p | TGATTACGCCAAGCTTTAATTAACCCCCATCTTGTCCAC
onstruction | CU19 FW TTACAGG

53 | pMdm32 ¢ | Mdm32 up d | TATAAGCAATAGTCACATGAATTTTATAAACCTCCC
onstruction | own RV

54 | pMdm32 ¢ | Mdm32 down | TGACTATTGCTTATATAATATC
onstruction | FW

55 | pMdm32 ¢ | Mdm32 down | TGAGAGTGCACCATATTAATTAAAGTGAAAATGCGGATA
onstruction | pCU19 RV | CC

56 | pFzol- Fzol up UR | ATGAATTGAATTGAAAAGCTCCCGGGTGTTGGCCACTG
URA_cons | A3_RV TTTTGGC
truction

57 | pFzol- URA3 FW AGCTTTTCAATTCAATTCATCAT
URA_cons
truction

58 | pFzol- URA3 RV GGGTAATAACTGATATAATTAAATTGAAGC
URA_cons
truction

59 | pFzol- Fzol down | TATCAGTTATTACCCAATGGCCAGCAATCAACC
URA cons | URA3 FW
truction

60 | pMgml- Mgml up R | ATGAATTGAATTGAAAAGCTCCCGGGTTCCTATGGAAA
URA _cons | V CCGTTTTTTCAAGG
truction

61 pMgm1i- Mgml down | TATCAGTTATTACCCTTTTTCTAATGGGTTGTATC
URA cons | FW
truction

62 | pUgol- Ugol up RV | TTGAATTGAAAAGCTCCCGGGGCCTAGATTGCGCGGAG
URA cons
truction

63 | pUgol- Ugol down_ | TATCAGTTATTACCCAATGACTGAATTTGTGCTAC
URA cons | FW
truction

64 | pMdm32- | Mdm32 up U | TTGAATTGAAAAGCTCATGAATTTTATAAACCTCCC
URA cons | RA3 RV
truction

65 | pMdm32- | Mdm32 down | TATCAGTTATTACCCTGACTATTGCTTATATAATATC




185
186

URA cons | URA3 FW
truction

66 | Fzol Don | Fzol up FW | AAGGGTCTCTTGACTGGGAGTTC
orDNA _Donor

67 | Fzol Don | Fzol down | ATGTAGAATAACTACTAGGGG
orDNA RV_Donor

68 | Mgml Do | Mgml up F GCGTAACACATGTGTCTTTT
norDNA W_Donor

69 | Mgml Do | Mgml down | GGTTCATATATGCAAAAGCAG
norDNA RV_Donor

70 Ugol Don | Ugol up FW | GATTTAGCTTTTTGTTCCCT
orDNA _Donor

71 Ugol Don | Ugol down_ | CAGAAAGACAGCAAATATAA
orDNA RV_Donor

72 | Mdm32 D | Mdm32 up F | CCCCCATCTTGTCCACTTACAGG
onorDNA | W_Donor

73 Mdm32 D | Mdm32_down | AGTGAAAATGCGGATACC
onorDNA | RV Donor

74 | pCrtYBI- | HygB up AACTGCACAGAACAAAAACCTGCAGGGACATGGAGGC
BTSI1 con CCAGAATACC
struction

75 pCrtYBI- | HygB down ATTTGTGAGTTTAGTATACATGCATCAGTATAGCGACCA
BTSI1 con GCATTCACA

struction




187  Table S3 The DNA fragments list

Primers Template DNA fragment
Forward Reverse
1 3 pGK416-ymUkG1 1
2 3 DNA fragment 1 2
4 5 S. cerevisiae Genome 3
6 7 pATP426 4
8 9 S. cerevisiae Genome 5
20 21 S. cerevisiae Genome 6
20 22 DNA fragment 6 7
25 27 S. cerevisiae Genome 8
26 27 DNA fragment 8 9
23 24 pATP426 10
36 37 pGK426 11
10 11 S. cerevisiae Genome 12
6 12 pATP426 13
13 14 S. cerevisiae Genome 14
28 29 S. cerevisiae Genome 15
28 22 DNA fragment 15 16
30 31 S. cerevisiae Genome 17
26 31 DNA fragment 17 18
15 16 S. cerevisiae Genome 19
6 17 pATP426 20
18 19 S. cerevisiae Genome 21
32 33 S. cerevisiae Genome 22
32 22 DNA fragment 22 23
34 35 S. cerevisiae Genome 24
26 35 DNA fragment 24 25
40 41 S. cerevisiae Genome 26
42 43 S. cerevisiae Genome 27
40 56 S. cerevisiae Genome 28
57 58 pGK426 29
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59 43 S. cerevisiae Genome 30
44 45 S. cerevisiae Genome 31
46 47 S. cerevisiae Genome 32
44 60 S. cerevisiae Genome 33
61 47 S. cerevisiae Genome 34
48 49 S. cerevisiae Genome 35
50 51 S. cerevisiae Genome 36
48 62 S. cerevisiae Genome 37
63 51 S. cerevisiae Genome 38
52 53 S. cerevisiae Genome 39
54 55 S. cerevisiae Genome 40
52 64 S. cerevisiae Genome 41
65 55 S. cerevisiae Genome 42
38 39 pATP426 43
66 67 pFzol-URA3 44
66 67 pFzol 45
68 69 pMgm1-URA3 46
68 69 pMgml 47
70 71 pUgol-URA3 48
70 71 pUgol 49
72 73 pMdm32-URA3 50
72 73 pMdm32 51
74 75 pRDH227 52




