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Supplementary Table 1. List of primers used in this study.

Names Sequences (5’ > 3°)
A08-MrBBS-F tactaaccgcagTCTACCCTCTCCGTGTCCACTC
A08-MrBBS-R ccgtagtteggatc TTACACAATCATAGGGTGGACGAA
tHMG-F ctaaccgcagACCCAGTCTGTGAAGGT
tHMG-R tagttggatcCTATGACCGTATGCAAATATTC
ERG20-F tttgcagtacTAACCGCAGTCCAAGGCG
ERG20-R tagttggatc CTACTTCTGTCGCTTGTAAATCTTGG
SQS1-up-F aaaacgacggccagtgaattc AGCAGATGCGTGAGAGATTACCA
SQS1-up-R cactggaagatccgggaattc ATTAGCAACACGATCTACCCGAG
SQS1-dm-F attgactggaacagcttaattaaGGACACAAACTCGCTTGTTCACC
SQS1-dm-R gecaagcettggtaccttaattaaCTAATCTCTCAGAGGAAACATCTTAGA

A08-2MrBBS-Cassette-F

A08-2MrBBS-Cassette-R

IntE-MrBBS- Cassette-F

IntE-MrBBS- Cassette-R

IntF-POX1-F

IntF-POX1-R

IntF-POX2-F

IntF-POX2-R

GTC

ctgggtacgttcgatagcgct AGAGACCGGGTTGGCGGC

cttgtcgatgecgatagcgct GACACGGGCATCTCACTTGC

attgactggaacagcttaattaaAGAGACCGGGTTGGCGGC

cacaagcttggtaccttaattaaGACACGGGCATCTCACTTGC

taagaatcattcaaaggatccATGGCCAAGGAGCGAGGT

taactaattacatgaggatccTCACTCATCGAGATCGCAAATTT

taagaatcattcaaaggatcc ATGAACCCCAACAACACTGGC

taactaattacatgaggatccCTATTCCTCATCAAGCTCGCAA



IntF-POX3-F

IntF-POX3-R

IntF-POX4-F

IntF-POX4-R

IntF-POXS5-F

IntF-POX5-R

IntF-POX6-F

IntF-POX6-R

IntF-MFE1-F

IntF-MFE1-R

IntF-POT1-F

IntF-POT1-R

taagaatcattcaaaggatcc ATGATCTCCCCCAACCTCACA

taactaattacatgaggatccCTATTCCTCGTCCAGCTCGCA

taagaatcattcaaaggatcc ATGATCACCCCAAACCCCG

taactaattacatgaggatccTTACTGAATATCCTCGGGCTCC

taagaatcattcaaaggatccATGAACAACAACCCCACCAACG

taactaattacatgaggatccCTACTCGTCCAGGTCGCAAATC

taagaatcattcaaaggatcc ATGCTCTCTCAACAGTCCCTCAA

taactaattacatgaggatccCTACTCATCCTCAAGAGAGCAAATTT

taagaatcattcaaaggatcc ATGTCTGGAGAACTAAGATACGACGG

taactaattacatgaggatccTTAGAGCTTAGCATCCTTGGGG

taagaatcattcaaaggatccATGGACCGACTTAACAACCTCG

taactaattacatgaggatccTTACTCGGCAACAACCAGAGAA

In the nucleotide sequences, the lower case bases represent the homologous parts on

adjacent fragments during one-step cloning, while the upper case bases represent the

gene fragment parts.



Supplementary Table 2. Synthetic gene fragment and gene sequences used in this study.

Names

Sequences (5’ > 3')

Codon optimized (-
)-a-bisabolol
synthase coding
DNA (MrBBS) for
Yarrowia lipolytica
based on the
sequence of (-)-a-
bisabolol synthase
(GenBank:
KJ020282.1) from

Matricaria recutita

ATGTCTACCCTCTCCGTGTCCACTCCTTCCTTCTCCTCCTCCCCCCTCTCTTCCGTGAACAAAAACTCCA

CCAAGCAGCACGTCACCCGAAACTCCGTGATCTTCCATGACTCTATCTGGGGCGACCAGTTCCTCGAATA

TAAAGAGAAGTTTAATGTCGCTACTGAAAAGCAGCTGATCGAGGAACTCAAGGAGGAGGTCCGAAACGAA

CTCATGATCCGAGCTTGCAACGAGGCCTCCCGATACATTAAACTCATCCAGCTGATCGACGTCGTGGAAC

GACTGGGCCTCGCTTATCACTTCGAGAAGGAGATCGAAGAGTCCCTCCAACACATCTACGTCACCTACGG

CCACAAGTGGACCAACTACAACAACATCGAGTCTCTCTCTCTCTGGTTTCGACTCCTCCGACAGAACGGT

TTCAACGTGTCTTCCGATATCTTTGAAAACCATATCGACGAAAAGGGCAACTTTCAAGAATCTTTATGCA

ACGACCCCCAAGGTATGCTGGCTTTATACGAGGCCGCCTACATGAGAGTCGAGGGTGAGATCATTTTAGA

TAAGGCCCTCGAGTTTACCAAGCTGCACCTCGGCATCATTTCTAACGACCCCTCTTGCGATTCCTCTCTG

CGAACTGAGATCAAGCAAGCTTTAAAACAGCCTCTCCGACGAAGACTGCCTCGACTGGAGGCCGTCCGAT

ATATCGCTATTTACCAGCAGAAGGCCTCCCACTCTGAGGTTTTACTCAAGCTCGCTAAACTGGACTTTAA

CGTGCTCCAAGAAATGCACAAGGATGAGCTGTCCCAGATCTGCAAATGGTGGAAGGACCTCGACATCCGA

AACAAGCTCCCCTACGTCAGAGACCGACTGATTGAGGGCTACTTCTGGATTTTAGGCATCTACTTTGAGC

CCCAGCACTCCCGAACCCGAATGTTTTTAATGAAGACTTGTATGTGGCTCATCGTTTTAGACGACACCTT

TGACAACTACGGCACTTACGAGGAGCTGGAGATCTTCACCCAAGCTGTCGAGCGATGGTCCATCACTTGT

CTGGACGAGCTGCCCGAGTACATGAAGCTCATCTACCATGAGCAGTTCCGAGTCCATCAAGAGATGGAGG

AGTCCCTCGAGAAAGAGGGCAAGGCCTACCAGATCCATTACATCAAAGAGATGGCCAAGGAGGGCACTCG

ATCCTTATTACTGGAGGCCAAGTGGCTGAAGGAGGGTTATATGCCCACCCTCGACGAGTACCTCTCCAAC

TCTTTAGTCACTTGTGGCTACGCTCTCATGACTGCCAGATCTTACGTCGCTCGAGACGATGGTATCGTGA

CCGAGGACGCTTTCAAATGGGTCGCTACTCACCCCCCTATCGTGAAGGCCGCTTGTAAGATTCTCCGACT

CATGGACGACATCGCCACCCATAAGGAGGAGCAAGAACGAGGCCACATCGCCTCTTCTATCGAGTGCTAC

AGAAAGGAGACCGGCGCCTCTGAGGAGGAGGCTTGCATGGACTTTCTCAAGCAAGTTGAAGATGGCTGGA

AGGTCATTAACCAAGAATCTCTCATGCCTACCGACGTGCCCTTCCCCTTATTAATTCCCGCTATCAACCT

CGCCCGAGTGTCCGACACTTTATATAAAGACAACGACGGCTACAATCACGCCGATAAGGAGGTGATCGGC

TACATCAAGTCCCTCTTCGTCCACCCTATGATTGTGTAA




Hydroxy-3-
methylglutaryl-CoA
reductase (HMG1)
coding DNA

(YALIOE04807g)

ATGACCCAGTCTGTGAAGGTGGTTGAGAAGCACGTTCCTATCGTCATTGAGAAGCCCA
GCGAGAAGGAGGAGGACACCTCTTCTGAAGACTCCATTGAGCTGACTGTCGGAAAGCA
GCCCAAGCCCGTGACCGAGACCCGTTCTCTGGACGACCTAGAGGCTATCATGAAGGCA
GGTAAGACCAAGCTTCTGGAGGACCACGAGGTTGTCAAGCTCTCTCTCGAGGGCAAGC
TTCCTTTGTATGCTCTTGAGAAGCAGCTTGGTGACAACACCCGAGCTGTTGGCATCCG
ACGATCTATCATCTCCCAGCAGTCTAATACCAAGACTTTAGAGACCTCAAAGCTTCCT
TACCTGCACTACGACTACGACCGTGTTTTTGGAGCCTGTTGCGAGAACGTTATTGGTT
ACATGCCTCTCCCCGTTGGTGTTGCTGGCCCCATGAACATTGATGGCAAGAACTACCA
CATTCCTATGGCCACCACTGAGGGTTGTCTTGTTGCCTCAACCATGCGAGGTTGCAAG
GCCATCAACGCCGGTGGCGGTGTTACCACTGTGCTTACTCAGGACGGTATGACACGAG
GTCCTTGTGTTTCCTTCCCCTCTCTCAAGCGGGCTGGAGCCGCTAAGATCTGGCTTGA
TTCCGAGGAGGGTCTCAAGTCCATGCGAAAGGCCTTCAACTCCACCTCTCGATTTGCT
CGTCTCCAGTCTCTTCACTCTACCCTTGCTGGTAACCTGCTGTTTATTCGATTCCGAA
CCACCACTGGTGATGCCATGGGCATGAACATGATCTCCAAGGGCGTCGAACACTCTCT
GGCCGTCATGGTCAAGGAGTACGGCTTCCCTGATATGGACATTGTGTCTGTCTCGGGT
AACTACTGCACTGACAAGAAGCCCGCAGCGATCAACTGGATCGAAGGCCGAGGCAAGA
GTGTTGTTGCCGAAGCCACCATCCCTGCTCACATTGTCAAGTCTGTTCTCAAAAGTGA
GGTTGACGCTCTTGTTGAGCTCAACATCAGCAAGAATCTGATCGGTAGTGCCATGGCT
GGCTCTGTGGGAGGTTTCAATGCACACGCCGCAAACCTGGTGACCGCCATCTACCTTG
CCACTGGCCAGGATCCTGCTCAGAATGTCGAGTCTTCCAACTGCATCACGCTGATGAG
CAACGTCGACGGTAACCTGCTCATCTCCGTTTCCATGCCTTCTATCGAGGTCGGTACC
ATTGGTGGAGGTACTATTTTGGAGCCCCAGGGGGCTATGCTGGAGATGCTTGGCGTGC
GAGGTCCTCACATCGAGACCCCCGGTGCCAACGCCCAACAGCTTGCTCGCATCATTGC
TTCTGGAGTTCTTGCAGCGGAGCTTTCGCTGTGTTCTGCTCTTGCTGCCGGCCATCTT
GTGCAAAGTCATATGACCCACAACCGGTCCCAGGCTCCTACTCCGGCCAAGCAGTCTC
AGGCCGATCTGCAGCGTCTACAAAACGGTTCGAATATTTGCATACGGTCATAG




HMGT1 truncated by
the N-

terminal 500 amino

deleting

acids to generate the

ACCCAGTCTGTGAAGGTGGTTGAGAAGCACGTTCCTATCGTCATTGAGAAGCCCAGCGAGA
AGGAGGAGGACACCTCTTCTGAAGACTCCATTGAGCTGACTGTCGGAAAGCAGCCCAAGCC
CGTGACCGAGACCCGTTCTCTGGACGACCTAGAGGCTATCATGAAGGCAGGTAAGACCAAG
CTTCTGGAGGACCACGAGGTTGTCAAGCTCTCTCTCGAGGGCAAGCTTCCTTTGTATGCTCTT
GAGAAGCAGCTTGGTGACAACACCCGAGCTGTTGGCATCCGACGATCTATCATCTCCCAGC
AGTCTAATACCAAGACTTTAGAGACCTCAAAGCTTCCTTACCTGCACTACGACTACGACCGT
GTTTTTGGAGCCTGTTGCGAGAACGTTATTGGTTACATGCCTCTCCCCGTTGGTGTTGCTGGC
CCCATGAACATTGATGGCAAGAACTACCACATTCCTATGGCCACCACTGAGGGTTGTCTTGT
TGCCTCAACCATGCGAGGTTGCAAGGCCATCAACGCCGGTGGCGGTGTTACCACTGTGCTTA
CTCAGGACGGTATGACACGAGGTCCTTGTGTTTCCTTCCCCTCTCTCAAGCGGGCTGGAGCC
GCTAAGATCTGGCTTGATTCCGAGGAGGGTCTCAAGTCCATGCGAAAGGCCTTCAACTCCAC
CTCTCGATTTGCTCGTCTCCAGTCTCTTCACTCTACCCTTGCTGGTAACCTGCTGTTTATTCGA
TTCCGAACCACCACTGGTGATGCCATGGGCATGAACATGATCTCCAAGGGCGTCGAACACT
CTCTGGCCGTCATGGTCAAGGAGTACGGCTTCCCTGATATGGACATTGTGTCTGTCTCGGGT
AACTACTGCACTGACAAGAAGCCCGCAGCGATCAACTGGATCGAAGGCCGAGGCAAGAGT
GTTGTTGCCGAAGCCACCATCCCTGCTCACATTGTCAAGTCTGTTCTCAAAAGTGAGGTTGA
CGCTCTTGTTGAGCTCAACATCAGCAAGAATCTGATCGGTAGTGCCATGGCTGGCTCTGTGG
GAGGTTTCAATGCACACGCCGCAAACCTGGTGACCGCCATCTACCTTGCCACTGGCCAGGAT
CCTGCTCAGAATGTCGAGTCTTCCAACTGCATCACGCTGATGAGCAACGTCGACGGTAACCT
GCTCATCTCCGTTTCCATGCCTTCTATCGAGGTCGGTACCATTGGTGGAGGTACTATTTTGGA
GCCCCAGGGGGCTATGCTGGAGATGCTTGGCGTGCGAGGTCCTCACATCGAGACCCCCGGT
GCCAACGCCCAACAGCTTGCTCGCATCATTGCTTCTGGAGTTCTTGCAGCGGAGCTTTCGCT
GTGTTCTGCTCTTGCTGCCGGCCATCTTGTGCAAAGTCATATGACCCACAACCGGTCCCAGG
CTCCTACTCCGGCCAAGCAGTCTCAGGCCGATCTGCAGCGTCTACAAAACGGTTCGAATATT

TGCATACGGTCATAG

tHMGI, coding
DNA

FPP synthase
(ERG20) coding
DNA
(YALIOEO05753g)

ATGTCCAAGGCGAAATTCGAAAGCGTGTTCCCCCGAATCTCCGAGGAGCTGGTGCAGC
TGCTGCGAGACGAGGGTCTGCCCCAGGATGCCGTGCAGTGGTTTTCCGACTCACTTCA
GTACAACTGTGTGGGTGGAAAGCTCAACCGAGGCCTGTCTGTGGTCGACACCTACCAG
CTACTGACCGGCAAGAAGGAGCTCGATGACGAGGAGTACTACCGACTCGCGCTGCTCG
GCTGGCTGATTGAGCTGCTGCAGGCGTTTTTCCTCGTGTCGGACGACATTATGGATGA
GTCCAAGACCCGACGAGGCCAGCCCTGCTGGTACCTCAAGCCCAAGGTCGGCATGATT
GCCATCAACGATGCTTTCATGCTAGAGAGTGGCATCTACATTCTGCTTAAGAAGCATT
TCCGACAGGAGAAGTACTACATTGACCTTGTCGAGCTGTTCCACGACATTTCGTTCAA
GACCGAGCTGGGCCAGCTGGTGGATCTTCTGACTGCCCCCGAGGATGAGGTTGATCTC
AACCGGTTCTCTCTGGACAAGCACTCCTTTATTGTGCGATACAAGACTGCTTACTACT
CCTTCTACCTGCCCGTTGTTCTAGCCATGTACGTGGCCGGCATTACCAACCCCAAGGA
CCTGCAGCAGGCCATGGATGTGCTGATCCCTCTCGGAGAGTACTTCCAGGTCCAGGAC
GACTACCTTGACAACTTTGGAGACCCCGAGTTCATTGGTAAGATCGGCACCGACATCC
AGGACAACAAGTGCTCCTGGCTCGTTAACAAAGCCCTTCAGAAGGCCACCCCCGAGCA
GCGACAGATCCTCGAGGACAACTACGGCGTCAAGGACAAGTCCAAGGAGCTCGTCATC
AAGAAACTGTATGATGACATGAAGATTGAGCAGGACTACCTTGACTACGAGGAGGAGG

TTGTTGGCGACATCAAGAAGAAGATCGAGCAGGTTGACGAGAGCCGAGGCTTCAAGAA




GGAGGTGCTCAACGCTTTCCTCGCCAAGATTTACAAGCGACAGAAGTAG

Acyl-CoA oxidase 1
(POX1) coding
DNA
(YALIOE32835g)

ATGGCCAAGGAGCGAGGTAAGACTCAATTCACTGTCCGAGATGTGACCAACTTCCTCA
ATGGTGGAGAAGAAGAGACCCAGATTGTCGAGAAGATCATGAGCAGTATTGAACGTGA
TCCAGTACTGTCTGTCACTGCTGACTACGACTGCAACCTTCAGCAGGCCCGAAAACAG
ACCATGGAGCGGGTGGCTGCTCTGTCGCCTTATCTGGTCACCGATACTGAGAAGCTAT
CTCTGTGGCGTGCGCAACTGCATGGAATGGTTGATATGTCTACTCGTACGCGGTTGTC
GATCCACAACAACCTGTTCATTGGTTCCATCAGGGGATCTGGTACTCCTGAACAGTTC
AAGTACTGGGTCAAGAAGGGAGCGGTGGCTGTTAAGCAGTTCTATGGATGCTTTGCCA
TGACAGAGTTGGGCCATGGAAGCAACCTCAAGGGACTAGAGACAACCGCCACTTATGA
CCAGGACAGTGACCAGTTCATTATCAACACTCCTCATATTGGTGCTACCAAGTGGTGG
ATTGGCGGTGCAGCCCACACTTCCACCCATTGTGTTTGTTTCGCGAAACTGATTGTGC
ATGGCAAGGACTATGGTACTCGAAACTTTGTGGTACCTCTCCGAAATGTCCACGATCA
CAGTCTCAAGGTCGGTGTTTCAATTGGAGACATTGGAAAGAAGATGGGCAGAGATGGT
GTTGACAATGGCTGGATCCAGTTCACCAATGTTCGAATCCCCAGACAGAACATGCTAA
TGAGATATGCCAAGGTGTCTGATACTGGAGTGGTAACCAAACCCGCTCTTGACCAACT
CACTTATGGAGCCCTCATTCGAGGTCGAGTGTCCATGATTGCCGACTCGTTCCACGTC
TCCAAACGATTCCTCACAATTGCTCTTCGGTACGCTTGTGTCCGACGACAGTTTGGAA
CCTCTGGAGACACTAAGGAGACCAAGATCATCGACTACCCTTACCACCAGCGACGATT
GCTGCCTCTTCTGGCCTACTGCTACGCTATGAAGATGGGTGCTGATGAGGCTCAGAAG
ACTTGGATTGAGACCACCGATCGAATTCTGGCTCTCAATCCCAACGACCCCGCCCAGA
AGAACGATCTGGAGAAGGCCGTCACCGACACAAAGGAGCTGTTTGCTGCGTCTGCAGG
AATGAAGGCATTTACCACGTGGGGATGTGCCAAAATCATTGATGAGTGCCGACAGGCC
TGTGGAGGTCATGGATACTCTGGATATAACGGATTTGGCCAGGGCTACGCTGACTGGG
TTGTCCAGTGTACCTGGGAAGGAGACAACAACGTTCTGTGTCTGTCAATGGGCCGAGG
GCTGGTTCAGTCAGCTCTACAGATTTTGGCTGGAAAGCACGTCGGTGCTTCTATTCAG
TACGTAGGAGACAAGTCTAAAATCTCCCAGAACGGCCAGGGTACCCCCAGAGAGCAAC
TTCTGTCCCCCGAGTTTCTAGTAGAAGCTTTCAGAACGGCTTCTCGAAACAACATTCT
CAGAACCACCGATAAATACCAAGAGCTTGTCAAAACTCTCAATCCCGACCAGGCCTTT
GAGGAGCTGTCTCAGCAGAGATTCCAGTGTGCTCGAATCCACACACGACAGCATCTTA
TCTCTTCATTCTATGCCCGAATTGCCACTGCCAAAGACGATATCAAGCCCCATCTGCT
GAAACTGGCCAATCTGTTTGCCCTCTGGTCAATTGAGGAGGACACTGGAATCTTCCTG
CGGGAGAACATCCTCACCCCTGGAGACATTGACCTGATCAACAGTCTTGTGGACGAGC
TCTGTGTTGCAGTTCGAGATCAGGTAATTGGACTCACTGATGCCTTTGGTCTCTCTGA
CTTCTTCATTAACGCTCCCATCGGCTCCTACGATGGTAATGTTTACGAAAAGTACTTT
GCCAAGGTCAACCAGCAAAACCCCGCTACTAACCCTCGTCCTCCCTACTACGAGTCGA
CTCTCAAGCCCTTCTTGTTCCGAGAAGAGGAGGACGATGAAATTTGCGATCTCGATGA

GTGA




Acyl-CoA oxidase 2
(POX2) coding
DNA
(YALIOF10857g)

ATGAACCCCAACAACACTGGCACCATTGAAATCAACGGTAAGGAGTACAACACCTTCA
CCGAGCCCCCCGTGGCCATGGCTCAGGAGCGAGCCAAGACCTCCTTCCCCGTGCGAGA
GATGACCTACTTCCTCGACGGTGGCGAGAAGAACACCCTCAAAAACGAGCAGATCATG
GAGGAGATTGAGCGAGACCCTCTTTTCAACAACGACAACTACTACGATCTCAACAAGG
AGCAGATCCGAGAGCTCACCATGGAGCGAGTCGCCAAGCTGTCTCTGTTTGTGCGTGA
TCAGCCCGAGGACGACATCAAGAAGCGATTTGCTCTCATTGGTATCGCCGATATGGGA
ACCTACACCCGACTTGGTGTCCACTACGGCCTCTTCTTTGGCGCCGTCCGAGGTACCG
GAACTGCCGAGCAGTTTGGCCACTGGATCTCCAAGGGAGCCGGAGACCTGCGAAAGTT
CTACGGATGTTTCTCCATGACCGAGCTGGGCCATGGCTCCAACCTGGCTGGTCTCGAG
ACCACCGCCATCTACGATGAGGAGACCGACGAGTTCATCATCAACACCCCTCACATTG
CCGCCACCAAGTGGTGGATTGGAGGAGCCGCCCACACCGCCACCCACACTGTCGTGTT
CGCCCGACTCATTGTCAAGGGCAAGGACTACGGTGTCAAGACCTTTGTTGTCCAGCTG
CGAAACATCAACGACCACAGCCTCAAGGTCGGTATCTCTATTGGTGATATCGGAAAGA
AGATGGGCCGAGACGGTATCGATAACGGATGGATCCAGTTCACCAACGTGCGAATCCC
CCGACAGAACCTGCTCATGAAGTACACAAAGGTCGACCGAGAGGGTAACGTGACCCAG
CCTCCTCTGGCTCAGCTTACCTACGGTTCTCTTATCACTGGTCGAGTCTCCATGGCCT
CTGATTCTCACCAGGTCGGAAAGCGATTCATCACCATTGCTCTGCGATACGCCTGCAT
TCGACGACAGTTCTCCACCACCCCCGGCCAGCCCGAGACCAAGATCATCGACTACCCC
TACCATCAGCGACGACTTCTGCCTCTTCTGGCCTATGTCTATGCTCTTAAGATGACTG
CCGATGAGGTTGGAGCTCTCTTCTCCCGAACCATGCTTAAGATGGACGACCTCAAGCC
CGACGACAAGGCCGGCCTCAATGAGGTTGTTTCCGACGTCAAGGAGCTCTTCTCCGTC
TCCGCCGGTCTCAAGGCCTTCTCCACCTGGGCTTGTGCCGACGTCATTGACAAGACCC
GACAGGCTTGCGGTGGCCACGGTTACTCTGGATACAACGGTTTCGGCCAGGCCTACGC
CGACTGGGTTGTCCAGTGCACCTGGGAGGGTGACAACAACATTCTCACCCTTTCTGCC
GGCCGAGCTCTTATCCAGTCTGCCGTTGCTCTGCGAAAGGGCGAGCCTGTTGGTAACG
CCGTTTCTTACCTGAAGCGATACAAGGATCTGGCCAACGCTAAGCTCAATGGCCGATC
TCTCACCGACCCCAAGGTCCTCGTCGAGGCCTGGGAGGTTGCTGCCGGTAACATCATC
AACCGAGCCACCGACCAGTACGAGAAGCTCATTGGCGAGGGTCTTAACGCCGACCAGG
CCTTTGAGGTTCTGTCTCAGCAGCGATTCCAGGCCGCCAAGGTCCACACACGACGACA
CCTCATTGCCGCTTTCTTCTCCCGAATTGACACCGAGGCTGGCGAGGCCATCAAGCAG
CCCCTGCTTAACCTGGCTCTGCTGTTTGCCCTGTGGTCCATCGAAGAGGACTCTGGTC
TGTTCCTGCGAGAGGGCTTCCTCGAGCCCAAGGATATCGACACCGTCACCGAGCTCGT
CAACAAGTACTGCACCACTGTGCGAGAGGAGGTCATTGGCTACACCGATGCCTTCAAC
CTGTCCGACTACTTCATCAACGCTCCTATTGGATGCTACGATGGTGACGCTTACCGAC
ACTACTTCCAGAAGGTCAACGAGCAGAACCCTGCCCGAGACCCCCGACCTCCTTACTA
CGCCTCTACTCTCAAGCCCTTCCTTTTCCGAGAGGAGGAGGATGATGACATTTGCGAG

CTTGATGAGGAATAG




Acyl-CoA oxidase 3
(POX3) coding
DNA
(YALIOD24750g)

ATGATCTCCCCCAACCTCACAGCTAACGTCGAGATTGACGGCAAGCAGTACAACACCT
TCACAGAGCCACCCAAGGCGCTCGCCGGCGAGCGAGCCAAGGTCAAGTTCCCCATCAA
GGACATGACGGAGTTTCTGCACGGTGGCGAGGAGAACGTGACCATGATCGAGCGACTG
ATGACGGAGCTCGAGCGAGACCCCGTGCTCAACGTGTCGGGCGACTACGACATGCCCA
AGGAGCAGCTGCGAGAGACGGCCGTGGCGCGAATTGCGGCGCTGTCCGGCCACTGGAA
GAAGGACACAGAAAAGGAGGCGCTGCTGCGGTCCCAGCTGCACGGCATTGTGGACATG
GGCACCCGAATCCGACTCGGTGTGCACACGGGCCTGTTCATGGGCGCCATCCGGGGTT
CCGGCACCAAGGAGCAGTACGACTACTGGGTGCGAAAGGGCGCCGCGGACGTCAAGGG
CTTCTACGGCTGCTTTGCTATGACCGAGCTGGGCCATGGCTCCAACGTGGCCGGTCTT
GAGACCACCGCCACCTACATCCAGGACACGGACGAGTTCATCATCAACACCCCCAACA
CTGGAGCCACCAAGTGGTGGATTGGAGGAGCCGCCCACTCGGCCACCCACACCGCCTG
CTTTGCTCGTCTGCTTGTCGACGGCAAGGACTACGGCGTCAAGATCTTTGTTGTCCAG
CTGCGAGACGTCTCTTCTCACTCTCTCATGCCCGGCATCGCTCTCGGCGACATTGGAA
AGAAGATGGGCCGAGACGCCATCGACAACGGCTGGATCCAGTTCACCAATGTGCGAAT
CCCCCGACAGAACATGCTCATGAAGTACGCCAAGGTCTCGTCTACCGGCAAGGTGTCG
CAGCCTCCTCTGGCCCAGCTCACCTACGGCGCTCTCATTGGCGGCCGAGTCACCATGA
TTGCCGACTCCTTCTTTGTCTCCCAGCGATTCATCACCATTGCTCTGCGATACGCCTG
TGTGCGACGACAGTTTGGCACCACCCCCGGCCAGCCCGAGACTAAGATCATCGACTAC
CCCTACCATCAGCGACGTCTGCTGCCTCTTCTGGCCTTCACCTACGCCATGAAGATGG
CCGCCGACCAGTCCCAGATTCAGTACGATCAGACCACCGATCTGCTGCAGACCATCGA
CCCTAAGGACAAGGGCGCTCTGGGCAAGGCCATTGTCGACCTCAAGGAGCTGTTTGCC
TCTTCTGCTGGTCTCAAGGCCTTCACCACCTGGACCTGTGCCAACATCATTGACCAGT
GCCGACAGGCCTGCGGTGGCCACGGCTACTCTGGCTACAACGGCTTTGGCCAGGCCTA
CGCCGACTGGGTTGTCCAGTGCACCTGGGAGGGTGACAACAACGTCCTGTGTCTGTCC
ATGGGCCGAGGTCTCATCCAGTCGTGTCTGGGCCACCGAAAGGGTAAGCCTCTGGGCT
CTTCTGTCGGCTACCTGGCTAACAAGGGTCTTGAGCAGGCTACTCTGAGCGGCCGAGA
CCTCAAGGACCCCAAGGTTCTCATCGAGGCCTGGGAGAAGGTCGCCAACGGCGCCATC
CAGCGGGCCACTGACAAATTTGTCGAGCTCACCAAGGGCGGCCTCTCTCCTGACCAGG
CCTTTGAGGAGCTGTCGCAGCAGCGATTCCAGTGTGCCAAGATCCACACCCGAAAGCA
CCTGGTGACTGCCTTCTACGAGCGAATCAACGCCTCTGCGAAGGCCGACGTCAAGCCT
TACCTCATCAACCTCGCCAACCTCTTCACTCTGTGGTCCATTGAGGAGGACTCTGGTC
TCTTCCTGCGAGAGGGTTTCCTGCAGCCCAAGGACATTGACCAGGTGACTGAGCTGGT
GAACCACTACTGCAAGGAGGTTCGAGACCAGGTTGCCGGCTACACCGATGCCTTTGGT
CTGTCTGACTGGTTCATCAACGCTCCCATTGGAAACTACGATGGTGACGTTTACAAGC
ATTACTTTGCCAAGGTTAACCAGCAGAACCCTGCTCAGAACCCCCGACCTCCTTACTA
TGAGAGCACTCTTCGACCTTTCCTGTTCCGAGAGGATGAGGATGACGACATTTGCGAG

CTGGACGAGGAATAG




Acyl-CoA oxidase 4
(POX4) coding
DNA
(YALIOE27654g)

ATGATCACCCCAAACCCCGCTAACGACATTGTCCATGACGGCAAGCTCTACGACACCT
TCACTGAGCCCCCCAAGCTGATGGCTCAGGAGCGAGCTCAGCTGGACTTCGACCCTAG
AGACATCACCTACTTTCTGGATGGCTCTAAGGAGGAGACCGAGCTGCTGGAGTCGCTC
ATGCTCATGTACGAGCGAGACCCTCTCTTCAACAACCAGAACGAGTACGATGAATCGT
TTGAAACACTGCGAGAGCGATCTGTGAAGCGAATTTTCCAGCTGTCCAAGTCCATCGC
CATGGACCCCGAGCCCATGTCTTTCCGAAAGATTGGGTTCCTGGGTATTCTTGACATG
GGAACGTATGCTCGACTGGGAGTCCACTACGCGCTCTTCTGTAACTCCATCCGGGGCC
AGGGAACCCCCGATCAGCTCATGTACTGGCTGGACCAGGGAGCCATGGTCATCAAGGG
CTTCTACGGCTGTTTTGCCATGACCGAAATGGGCCATGGATCTAACCTGTCGCGTCTG
GAAACCATCGCCACTTTCGACAAAGAGACCGACGAATTTATCATTAACACGCCCCACG
TTGGAGCCACAAAGTGGTGGATTGGAGGAGCCGCCCACACTGCTACTCACACACTTGC
CTTTGCCCGTCTTCAAGTAGACGGAAAGGACTACGGTGTGAAATCGTTTGTCGTACCT
CTCCGAAACCTGGACGACCATTCGCTGCGTCCTGGAATCGCCACAGGTGATATTGGTA
AGAAGATGGGTCGAGATGCCGTTGACAACGGCTGGATTCAGTTCACCAACGTCCGAGT
GCCCCGAAACTACATGCTCATGAAGCATACCAAGGTTCTTCGAGACGGTACCGTCAAG
CAGCCGCCTTTGGCCCAACTGACTTACGGATCTCTCATCACTGGACGAGTCCAGATGA
CCACTGACTCTCACAATGTGTCCAAAAAGTTCCTCACCATTGCCCTGAGATACGCCAC
CATCCGACGACAGTTCTCGTCAACTCCAGGAGAGCCCGAAACCCGACTAATTGACTAC
CTGTACCACCAAAGACGACTCCTGCCTCTTATGGCTTACTCTTACGCCATGAAACTAG
CTGGAGATCACGTCCGAGAGCTGTTCTTTGCATCCCAGGAGAAGGCTGAGAGCCTCAA
GGAGGACGACAAAGCCGGAGTTGAGTCTTACGTCCAGGATATCAAGGAGCTCTTCTCT
GTTTCTGCTGGTCTCAAGGCTGCCACTACATGGGCTTGTGCTGACATCATTGACAAGG
CCCGACAGGCGTGTGGAGGCCACGGATACTCTGCCTACAACGGCTTTGGACAGGCCTT
CCAGGACTGGGTTGTCCAGTGCACTTGGGAGGGTGACAATACTGTTCTGACTCTATCT
GCCGGCCGAGCTCTGATCCAATCTGCTCTCGTCTACCGAAAGGAGGGCAAACTAGGTA
ACGCCACGAAGTACCTCTCTCGGTCCAAGGAGCTTGCCAACGCCAAGAGAAACGGACG
ATCCCTGGAAGACCCCAAGCTGCTCGTGGAGGCATGGGAGGCTGTCTCTGCCGGTGCT
ATCAACGCTGCTACTGACGCTTACGAGGAGCTCTCCAAGCAGGGAGTTTCTGTTGACG
AGTGCTTTGAGCAGGTGTCCCAGGAGCGATTCCAGGCTGCCCGAATCCACACTCGACG
AGCTCTTATCGAGGCCTTCTACTCACGAATCGCCACTGCTGATGAGAAGGTGAAGCCT
CATCTGATCCCTCTGGCCAACCTGTTTGCCCTGTGGTCCATTGAGGAGGACTCTGCTC
TGTTCCTGGCTGAGGGCTACTTTGAGCCTGAGGATATCATTGAGGTGACTTCTCTTGT
CAACAAGTACTGCGGAATTGTTCGAAAGAACGTTATTGGATACACCGATGCCTTCAAC
CTGTCCGACTACTTCATCAACGCTGCCATTGGACGATACGACGGAGACGTGTACAAGA
ACTACTTTGAGAAGGTCAAACAGCAGTACCCTCCTGAGGGTGGCAAGCCTCACTACTA
CGAGGATGTCATGAAGCCCTTCCTGCATCGAGAGCGAATTCCCGATGTCCCCATGGAG

CCCGAGGATATTCAGTAA

10




Acyl-CoA oxidase 5
(POXS5) coding
DNA
(YALIOC23859¢)

ATGAACAACAACCCCACCAACGTGATCCTTGGAGGCAAGGAGTACGACACCTTCACCG
AGCCTCCGGCCCAGATGGAGCTGGAGCGAGCCAAGACACAATTCAAGGTCCGAGACGT
GACCAACTTCCTCACAGGCAGCGAGCAGGAGACACTGCTGACCGAGCGAATCATGCGG
GAGATTGAGCGAGATCCCGTTCTCAACGTCGCCGGCGACTACGACGCCGATCTTCCCA
CCAAGCGACGACAAGCTGTTGAGCGAATCGGGGCTCTGGCCCGATACCTGCCCAAGGA
TTCCGAGAAGGAGGCCATTTTGCGAGGCCAGCTGCATGGTATTGTGGACATGGGTACC
CGAACCCGAATCGCCGTTCACTACGGTCTGTTTATGGGCGCCATTCGTGGCTCAGGAA
CCAAGGAGCAGTACGATTACTGGGTCGCCAAGGGCGCCGCTACTCTGCACAAATTCTA
TGGCTGCTTTGCCATGACTGAGCTGGGTCACGGATCTAACGTGGCCGGTCTCGAGACC
ACCGCCACCCTTGATAAGGACACCGACGAGTTCATCATCAACACCCCCAACTCGGGAG
CCACAAAGTGGTGGATTGGAGGAGCTGCCCACTCTGCTACCCACACGGCTTGTCTTGC
CCGACTCATTGTTGATGGCAAGGACTATGGTGTTAAGATCTTCATTGTTCAGCTGCGA
GACCTCAACTCCCACTCTCTACTCAACGGTATTGCCATTGGAGATATCGGCAAGAAGA
TGGGCCGAGATGCCATTGATAATGGTTGGATCCAGTTCACAGACGTCCGAATTCCCCG
ACAGAACATGCTCATGCGATACGACCGGGTGTCTCGAGACGGCGAGGTTACCACCTCC
GAGCTTGCCCAGCTCACCTACGGAGCACTTCTGTCTGGCCGAGTGACCATGATTGCCG
AGTCTCACCTCCTGTCTGCTCGGTTCCTCACCATTGCTCTTCGGTACGCCTGTATCCG
TCGACAGTTCGGAGCTGTGCCTGACAAGCCCGAGACTAAGCTCATCGACTACCCCTAC
CACCAACGACGTCTGCTGCCTCTTCTGGCCTACACCTACGCCATGAAGATGGGCGCCG
ACGAGGCCCAGCAGCAGTACAACTCCTCCTTTGGCGCTCTTCTCAAGCTCAACCCCGT
CAAGGACGCTGAGAAGTTTGCTGTCGCCACTGCCGACCTCAAGGCTCTGTTTGCCTCT
TCTGCCGGAATGAAGGCCTTCACCACCTGGGCTGCCGCCAAGATCATTGACGAGTGCC
GACAGGCCTGTGGTGGCCATGGCTACTCCGGCTACAACGGTTTCGGTCAGGCTTACGC
CGACTGGGTCGTCCAATGCACTTGGGAGGGTGACAACAACGTGCTGTGTCTGTCCATG
GGTCGATCGCTCATCCAGTCGTGCATTGCCATGAGAAAGAAGAAGGGCCATGTCGGCA
AGTCGGTCGAGTACCTGCAGCGACGAGACGAGCTGCAGAATGCCCGAGTTGACAACAA
GCCTCTCACTGACCCTGCTGTGCTCATCACTGCATGGGAGAAGGTTGCCTGCGAGGCC
ATCAACAGAGCCACTGACTCCTTCATCAAGCTCACCCAGGAGGGTCTGTCTCCTGACC
AGGCCTTTGAGGAGCTGTCTCAACAGAGATTTGAGTGTGCGCGAATCCACACCCGAAA
GCATCTGATCACCTCGTTCTACGCTCGAATCTCCAAGGCCAAGGCCCGAGTCAAGCCC
CACCTTACTGTTCTTGCCAACCTCTTTGCCGTCTGGTCCATCGAGGAGGACTCTGGTC
TCTTCCTTCGGGAGGGCTGCTTCGAGCCTGCCGAGATGGACGAGATCACCGCTCTGGT
CGACGAGCTGTGCTGCGAGGCTCGAGAGCAGGTCATTGGATTCACCGACGCCTTCAAC
CTGTCCGACTTCTTCATTAACGCCCCCATTGGCCGATTCGACGGAGACGCCTACAAGC
ACTACATGGACGAGGTCAAGGCTGCCAACAACCCTCGTAACACCCATGCTCCTTACTA
CGAGACCAAGCTGCGACCCTTCCTGTTCCGACCCGATGAGGACGAGGAGATTTGCGAC
CTGGACGAGTAG
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Acyl-CoA oxidase 6
(POX6) coding
DNA
(YALIOE06567g)

ATGCTCTCTCAACAGTCCCTCAACACGTTTACCGAGCCCCCGGTCGAAATGGCCCGGG
AGCGAAACCAGACTTCCTTCAACCCGCGTCTGCTGACGTACTTTCTGGACGGAGGCGA
AAAGAACACTCTGCTTATGGACCGACTGATGCAAGAGTACGAGCGAGACCCTGTGTTT
CGAAACGAGGGCGACTACGATATTACCGATGTGGCCCAGTCGCGAGAGCTGGCCTTCA
AGCGAATCGCCAAGCTCATCGAGTATGTGCACACCGACGACGAGGAGACGTATCTGTA
CCGATGCATGCTTCTGGGCCAAATCGATATGGGAGCCTTTGCCCGGTACGCCATCCAC
CACGGAGTCTGGGGCGGTGCCATTCGAGGTGCAGGAACGCCTGAGCAGTACGAATTCT
GGGTCAAGAAAGGATCTCTGTCGGTTAAGAAGTTCTATGGATCCTTCTCCATGACCGA
GCTGGGCCACGGCAGTAACTTGGTGGGTCTGGAGACCACCGCCACCCTGGACAAGAAC
GCAGACGAGTTCGTGATCAACACTCCCAACGTTGCTGCCACTAAATGGTGGATCGGAG
GAGCCGCCGATACCGCCACTCACACAGCTGTGTTTGCACGTCTCATTGTCGACGGAGA
GGACCACGGTGTCAAGACGTTTGTGGTGCAGCTGCGAGACGTGGAGACTCACAACCTG
ATGCCTGGTATTGCTATCGGAGACTGCGGCAAGAAGATGGGACGTCAGGGAACCGACA
ACGGCTGGATCCAGTTCACCCATGTGCGAATTCCCCGACAGAACATGCTCATGCGATA
CTGTCACGTGGACAGCGACGGAAATGTTACCGAGCCCATGATGGCTCAGATGGCCTAC
GGAGCTCTTCTGGCTGGCCGAGTCGGAATGGCCATGGACAGTTATTTCACCTCGCGAA
AGTTCCTTACCATTGCTCTTCGATATGCCACCATTCGACGAGCTTTTGCTGCCGGAGG
AGGTCAGGAGACCAAGCTGATCGACTACCCTTACCACCAGCGACGTCTGCTCCCCCTC
ATGGCCCAGACATATGCCATCAAGTGCACCGCCGATAAGGTCAGAGATCAGTTCGTCA
AGGTCACCGACATGCTCCTAAACCTCGATGTTTCTGACCAAGAGGCCGTGCCCAAGGC
CATTGCCGAGGCTAAGGAGCTCTTCTCTGTTTCTGCTGGTGTCAAGGCTACCACAACT
TGGGCTTGCGCACACACCATTGACCAGTGCAGACAGGCGTGTGGAGGCCACGGATACT
CTGCTTACAACGGTTTTGGACGTGCTTACTCCGATTGGGTGATCCAGTGCACCTGGGA
GGGAGACAATAACATTCTGTGTCTGTCAGCTGGCAGAGCTCTGGTCCAGTCTAACCGA
GCTGTCCGGGCTGGCAAGCCCATTGGAGGTCCTACCGCCTACCTGGCTGCTCCCGCTG
GTTCCCCCAAGCTCGCTGGTCGAAACTTGTACGACCCCAAGGTCATGATTGGGGCCTG
GGAGACTGTTTCCCGAGCTCTGATCAACCGAACCACCGATGAGTTTGAGGTGCTGGCC
AAGAAGGGTCTGTCTACTGCCCAGGCCTACGAGGAGCTGTCCCAGCAACGATTCCTGT
GTACTCGAATCCACACCCGTCTGTACATGGTCAAGAACTTCTACGAGCGAATTGCCGA
GGAGGGCACCGAGTTCACCAAGGAGCCTCTTACCAGACTTGCCAACCTGTACGCCTTC
TGGTCCGTCGAAGAGGAGGCTGGAATCTTCCTCCGAGAGGGCTACATCACTCCCCAGG
AGCTCAAGTACATCAGTGCCGAGATCCGAAAGCAGCTCTTGGAGGTGCGAAAGGACGT
CATTGGCTACACCGATGCCTTCAACGTGCCTGATTTTTTCCTCAACTCTGCCATTGGA
CGAGCTGACGGAGATGTCTACAAGAACTACTTCAAGGTGGTCAACACTCAGAACCCTC
CCCAAGACCCTCGACCTCCTTATTACGAGTCTGTCATTAGACCCTTCCTGTTCCGAAA

GGACGAGGATGAGGAAATTTGCTCTCTTGAGGATGAGTAG

MFE1 coding DNA
(YALIOE15378g)

ATGTCTGGAGAACTAAGATACGACGGAAAGGTCGTCATTGTTACCGGTGCCGGTGGCG
GTCTCGGTAAGGCATACGCCCTTTTCTACGGCTCTCGAGGAGCCTCTGTTGTTGTCAA
CGATCTTGGTGGCGACTTCAAGGGCGACGGTGCCCAGGCTGGCAGTGGCAAGCGAGTG
AGTATCATTACAAGCGCAGCGAAGCGAAACGACCCAAAACGACACCACACAGAAGGAT
AAACTAACACCAGGTTGCCGATGTTGTCGTCGACGAGATTGTTTCCAAGGGAGGCAAG

GCTGTTGCTAACTACGACTCTGTCGAGAACGGTGACAAGATTGTCGAGACTGCCGTCA
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AGGCTTTTGGCTCCGTCCACATTGTCATCAACAACGCCGGTATTCTCCGAGATATTTC
CTTCAAGAAGATGACCGACAAGGACTGGGATCTTGTCTACAAGGTCCACGTTTTCGGT
GCCTACAAGGTTACCCGAGCTGCCTGGCCTTACTTCCGAAAGCAGAAGTACGGTCGAG
TTATCTCTACCTCTTCCGCTGCTGGTCTTTACGGAAACTTCGGCCAGACCAACTACTC
CGCTGCCAAGCTCGCCCTGGTTGGTTTCGGTGAGACTCTCGCCAAGGAGGGTGCCAAG
TACAACATTACTTCCAACGTCATCGCTCCTCTTGCTGCTTCCCGAATGACCGAGACAG
TCATGCCCGAGGATATCCTCAAGCTCCTCAAGCCTGAGTACGTTGTTCCTCTGGTCGG
CTACCTCACCCACGACTCTGTCACCGAGTCTTATGGTATTTACGAGGTCGGTGCTGGT
TACATGGCTAAAATCCGATGGGAGCGAGGCAACGGTGCTGTTTTCAAGGGCGACGACA
CTTTCACCCCGTCTGCTATTCTGAAGCGATGGGATGAGGTCACCTCTTTTGAGAGCCC
CACCTACCCTAACGGCCCTGCTGACTTCTTCAAATACGCTGAGGAGTCTGTTAAGCGA
CCCGAGAACCCCCAGGGACCCACCGTCTCCTTCAAGGACCAGGTTGTCATTGTCACTG
GAGCCGGTGCTGGCATTGGCCGAGCTTACTCTCACCTCCTTGCTAAGCTTGGTGCCAA
GGTCGTTGTTAACGATTTCGGTAACCCTCAGAAGGTTGTCGATGAAATTAAGGCCCTC
GGTGGTATCGCCGTCGCTGACAAGAACAACGTCATCCACGGTGAGAAGGTTGTTCAGA
CCGCTATCGACGCCTTCGGTGCTGTCCACGCCGTTGTCAACAACGCTGGTATTCTCCG
AGACAAGTCTTTCGCCAACATGGATGATGAGATGTGGCAGCTGATCTTTGATGTCCAC
CTCAACGGTACTTACTCCGTTACCAAGGCCGCGTGGCCCCACTTCCTTAAGCAGAAGT
ACGGCCGTGTCATCAACACCACCTCAACTTCTGGTATCTACGGTAACTTCGGCCAGGC
CAACTACTCTGCCGCCAAGGCTGGTATCCTCGGTTTCTCCCGAGCTCTTGCTCGAGAG
GGTGAGAAGTACAACATTCTTGTCAACACCATTGCCCCTAACGCTGGTACTGCCATGA
CTGCTTCTGTCTTCACTGAGGAGATGCTCGAGCTCTTCAAGCCCGATTTCATCGCACC
CATCACCGTCCTGCTTGCTTCCGATCAGGCTCCCGTCACCGGTGATCTGTTTGAGACT
GGTTCTGCTTGGATCGGACAGACTCGATGGCAGCGAGCTGGTGGTAAGGCCTTCAACA
CCAAGAAGGGTGTCACCCCCGAAATGGTTCGAGACAGCTGGGCTAAGATCGTCGACTT
CGATGATGGTAACTCCACCCATCCCACCACTCCCTCCGAGTCTACTACTCAGATTCTT
GAGAACATCTTCAACGTGCCTGATGAGGAGGTTGAGGAGACTGCTCTCGTTGCTGGTC
CCGGTGGTCCCGGTATCCTCAACAAGGAGGGCGAACCTTTCGACTACACTTACACTTA
CCGAGACCTCATTCTTTACAACCTTGGTCTCGGTGCCAAGGCTAATGAGCTCAAGTAT
GTCTTCGAGGGTGATGATGACTTCCAGACCGTGCCCACTTTCGGTGTTATCCCTTACA
TGGGTGGCCTCATCACTACCAACTATGGCGACTTCGTTCCTAACTTCAACCCTATGAT
GCTTCTCCACGGTGAGCAGTACCTTGAAATCCGACAGTGGCCTATTCCTACCAATGCT
ACATTGGAGAACAAGGCTAAGGTCATCGATGTCGTTGACAAGGGCAAGGCTGCCCTCC
TTGTCACTGCTACCACCACCACGAACAAGGAGACTGGTGAGGAGGTTTTCTACAACGA
GTCTTCTCTCTTCATCCGAGGCTCTGGTGGTTTCGGTGGTAAGTCTACCGGTACTGAC
CGTGGCGCTGCCACTGCTGCCAACAAGCCCCCTGCTCGAGCTCCTGACTTCGTTAAGG
AGATCAAGATCCAGGAGGACCAGGCTGCCATTTACCGACTTTCTGGTGATTACAACCC
TCTTCACATCGACCCTGCTTTTGCTGCTGTTGGTAACTTTGACCGACCTATTCTCCAC
GGTCTCTGCTCTTTTGGTGTCTCCGGTAAGGCTCTTTACGATCAGTTTGGTCCTTTCA
AGAACGCTAAGGTCCGATTTGCTGGTCACGTCTTCCCTGGTGAGACCCTGAAGGTTGA
GGGCTGGAAGGAGGGCAACAAGGTCATTTTCCAGACCAAGGTTGTTGAGCGAGGTACT

ACCGCCATCAGCAATGCCGCCATTGAGCTCTTCCCCAAGGATGCTAAGCTCTAA
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POT1 coding DNA
(YALIOE18568g)

ATGGACCGACTTAACAACCTCGCCACCCAGCTCGAGCAGAACCCCGCCAAGGGCCTCG
ACGCTATCACCTCCAAGAACCCCGATGACGTTGTCATCACCGCCGCCTACCGAACTGC
CCACACCAAGGGAGGCAAGGGTCTGTTCAAGGACACCTCTTCTTCCGAGCTGCTCGCC
TCTCTGCTGGAGGGCCTCGTCAAGGAGTCCAAGATCGACCCCAAGCTCATCGGTGATG
TCGTCTGCGGGAACGTTCTCGCTGCCGGTGCCGGTGCCACTGAGCACCGAGCTGCCTG
CCTTGTTGCCGGCATCCCCGAGACCGTTCCCTTCGTCGCTCTCAACCGACAGTGCTCC
TCTGGTCTGATGGCCGTCAACGACGTTGCCAACAAGATCCGAGCCGGCCAGATTGACA
TTGGTATCGGCTGTGGTGTCGAGTCCATGTCCAACCAGTACGGTCCCAACTCCGTCAC
CCCCTTCTCCAACAAGTTCCAGAACAACGAGGAGGCTAAGAAGTGCCTGATCCCCATG
GGTATCACTTCCGAGAACGTTGCCGCCAAGTACAACGTGTCCCGAAAGGCCCAGGACG
CCTTTGCTGCCAAGTCCTACGAGAAGGCCGCCGCTGCCCAGGCCGCCGGCAAGTTCGA
CCAGGAGATCCTCCCCATCAAGACCACTGTTCTCGATGATGATGACAACGAGAAGGAG
GTTACCGTCAACAAGGACGACGGTATCCGACCTGGTGTCACCGCCGAGAAGCTCGGCA
AGCTCAAGCCTGCTTTCTCCGCCGAGGGAACCACCCACGCTGGTAACGCCTCTCAGAT
CTCCGACGGTGCCGGAGCCGTTCTCCTCATGCGACGATCTGTTGCCGAGAAGCTTGGC
CAGCCCATCCTTGCCAAGTTTGTCCACTGCAAGACCGTCGGTGTTCCCCCCGAGCTCA
TGGGAATTGGCCCCGCTTACGCCATTCCTGCTGTCCTTGAGGACCTTGGTCTGACCGT
CAACGACGTTGACGTTTTCGAGATCAACGAGGCTTTCGCTTCCCAGGCTCTGTTCTCC
ATCCAGCATTGTGGAATCGACGAGTCCAAGGTCAACCCCCGAGGTGGTGCCATTGCTA
TTGGCCACCCTCTGGGAGCCACCGGTGCTCGACAGTTTGCCACTCTGCTCTCCGAGCT
TAAGGAGTCTGGCAAGAAGGTCGGTGTCACCTCCATGTGCATTGGTACCGGTATGGGT
GCCGCTTCTCTGGTTGTTGCCGAGTAA

Ku70 coding DNA
(YALIOC08701g)

CCTACTGCAAACTCGTGAATATTGAGATTATTGAGGAAATTCAAGGAAAATTCAGATCAGA
TTTGAGAGCAAAGTCCAACAATACTACACAATCCCTTTCCTGTATTCTTCCACCATCGTCATC
GTCGTCTGTCTTCTCTTCAGCTTTTTAATTTCACTCCCCACAAACCCAAATTTAGCTGCATCA
TTCATCAACCTCCAATTATAACTATACATCGCGACACGAACACGAAACACGAACCACGAAC
CGCCGCTTTTTGAAAATGGAATGGATTTCACATCTGGAGAACGATGACGATGTGCTGGAAAT
CGAGGACTACAAGGTGCGCAAGGACGCGCTGCTGATCGCCATTCAAGTAACCCAGAACGCC
ATTAACAACGGAACTCTTCATAAGGCCTTGGAGGCAGCCTTCGATGCTGTGACTGACAGAAT
CGTCATATCGCCGCAAGATTACACCGGCGTTATGCTGTTCGGTGCCTCCATGCAGTCTGAGG
ACGACGGTGACGAGTTCGATGATGAGTCAGATACACATTTCATTCTCAAGCTGGGCCTTCCT
ACCGCTGCTCAGATCAAACGACTCAAACGACTGGCAGAGGACCCTGATCTGGGTGAGAGGT
TCAAGGTGCAGGAAGAGCCTCACCTGATGGACGTGTTTTTCGACATGAACCGCCATTTTATC
AACATGGCACCCAACTTCGCGTCCAGACGAATCATCTATATCACAGACGACGATACCCCCA
CGACGAATGAGGACGATATCAACAAGACACGAGTTCGAATTGAGGATCTAAGCCATCTCAA
GGTGAAGGTCGAGCCTCTTTTGATCAACCCTTCGGAAGACAAGACGTTCGACTCCTCCAAAT
TCTACGCTCTTGTGTTCAACGAAGACACATCTGTGGAGCCGGTTGAGGCGATCGATTTGAAG
CAGTTTATCAACAAAAGAAACGTGCTCAATCGATCACTGTTCAATGTCAAAATGGAAATCG
GAGAAGGTCTTGTTGTCGGAGTAAGAGGATACCTTCTTTATGCGGAACAAAAGGCTACTTCA
ACAACCCGAAAGGCCTGGGTTTACACTGGAGGTGAGAAACCCGAGATTGCCAAATTAGAAT
CGCAGGCCGTCACTATTGAAAGTGGCAGAAGCGTGGACAAGGCAGATCTGAGAAAGACTTT

CAAGTTTGGAAATGACTATGTTCCTTTCACAGAAGAACAGCTGACGCAAATCCGGTACTTTG
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GAGAGCCAATTATTCGAATTCTCGGCTTCCACAATTCCTCGGACTTCTCCGAGCTCTTCATCC
ACAGTGTCCGATCGTCAATGTTCCTATATCCCACTGATGAGAAGCTTGTGGGTTCGATTCGA
GCCTTTTCAGCACTCTATCAGAGTCTCAAGAACAAGGATAAGATGGCTCTGGCCTGGGTTAT
TGTCCGCAAGGGCGCCAAACCTATTCTGGCTCTTCTTATTCCTTCAACTAAGGAGATCGAAG
GTCTTCATATGGTCTTCTTGCCTTTTACAGATGATATTCGACAAGAACCAAAGACTGAACTT
GTGTCTGCCGCCCCTGAGCTCGTGGACGCAACCAAGAATATTTTCACTCGTCTACGCATGCC
TGGCGGATTTGAGTCGCAAAGATACCCCAACCCCCGTCTACAGTGGCATTACCGAGTTGTAC
GAGCCATGGCCCTTCAGGAGGAGGTTCCCAAGGTACCCGAAGACAAGACGACACCAAAGTA
TCGGTCTATTGATACTCGAGTTGGTGATGCCATCGAGGAATGGAACAAGGTGTTGCAGAGC
AGCTCCAAGCGACCTGCGGAGGATATCTGTAAGGCTGAGAAGAAAGTCAAGAGTTCTGACG
CGGGCCCTCCGTCCAACGAGCAAATGCAAAATATGGTTGAGAATGACATTGTCGGCAAGCT
GACCGTCGCAGAACTCAGGGCTTGGGGTGCTGCTAACAATGTTGAGCCCAATGGTAGCAAG
TTGAAGAAGGACTGGGTTGAGGTGGTCAAAAAGTACTATGGGAAGTGACTAGGGAGGCAC
ATCTAAACGAATAACGAATATTAATGATACCATCATATCTCAGAACATGTATGACTGCTGCT
TCCAAACGATATGAGGATGAGTCCTCTTTCAGATTAAGATAGAGTACAAATATATTATCTAT
ATACTGGTGTCTGTGCGATGTCGTATGAGCGGTGAATCATGTGACTGTCACGTGGTTTGGCC
CAAGTTACACCGTAGCTACGCCTTTCTTGACCGTCTCCATGGTCTTCTGGGCGGGTTGACAG

TTTCC

TEF Promoter

AGAGACCGGGTTGGCGGCGTATTTGTGTCCCAAAAAACAGCCCCAATTGCCCCAATTGACC
CCAAATTGACCCAGTAGCGGGCCCAACCCCGGCGAGAGCCCCCTTCACCCCACATATCAAA
CCTCCCCCGGTTCCCACACTTGCCGTTAAGGGCGTAGGGTACTGCAGTCTGGAATCTACGCT
TGTTCAGACTTTGTACTAGTTTCTTTGTCTGGCCATCCGGGTAACCCATGCCGGACGCAAAA
TAGACTACTGAAAATTTTTTTGCTTTGTGGTTGGGACTTTAGCCAAGGGTATAAAAGACCAC
CGTCCCCGAATTACCTTTCCTCTTCTTTTCTCTCTCTCCTTGTCAACTCACACCCGAAATCGTT

AAGCATTTCCTTCTGAGTATAAGAATCATTCAAA

cycl Terminater

TCATGTAATTAGTTATGTCACGCTTACATTCACGCCCTCCCTCCACATCCGCTCTAACCGAAA
AGGAAGGAGTTAGACAACCTGAAGTCTAGGTCCCTATTTATTTTTTTATAGTTATGTTAGTAT
TAAGAACGTTATTTATATTTCAAATTTTTCTTTTTTTTCTGTACAGACGCGTGTACGCATGTA

ACATTATACTGAAAACCTTGCTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTGC

TEFin Promoter

AGAGACCGGGTTGGCGGCGCATTTGTGTCCCAAAAAACAGCCCCAATTGCCCCAATTGACC
CCAAATTGACCCAGTAGCGGGCCCAACCCCGGCGAGAGCCCCCTTCACCCCACATATCAAA
CCTCCCCCGGTTCCCACACTTGCCGTTAAGGGCGTAGGGTACTGCAGTCTGGAATCTACGCT
TGTTCAGACTTTGTACTAGTTTCTTTGTCTGGCCATCCGGGTAACCCATGCCGGACGCAAAA
TAGACTACTGAAAATTTTTTTGCTTTGTGGTTGGGACTTTAGCCAAGGGTATAAAAGACCAC
CGTCCCCGAATTACCTTTCCTCTTCTTTTCTCTCTCTCCTTGTCAACTCACACCCGAAATCGTT
AAGCATTTCCTTCTGAGTATAAGAATCATTCAAAATGGTGAGTTTCAGAGGCAGCAGCAATT
GCCACGGGCTTTGAGCACACGGCCGGGTGTGGTCCCATTCCCATCGACACAAGACGCCACG

TCATCCGACCAGCACTTTTTGCAGTAC
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xpr2 Terminater

GATCCAACTACGGAACTTGTGTTGATGTCTTTGCCCCCGGCTCCGATATCATCTCTGCCTCTT
ACCAGTCCGACTCTGGTACTTTGGTCTACTCCGGTACCTCCATGGCCTGTCCCCACGTTGCCG
GTCTTGCCTCCTACTACCTGTCCATCAATGACGAGGTTCTCACCCCTGCCCAGGTCGAGGCT
CTTATTACTGAGTCCAACACCGGTGTTCTTCCCACCACCAACCTCAAGGGCTCTCCCAACGC
TGTTGCCTACAACGGTGTTGGCATTTAGGCAATTAACAGATAGTTTGCCGGTGATAATTCTC
TTAACCTCCCACACTCCTTTGACATAACGATTTATGTAACGAAACTGAAATTTGACCAGATA
TTGTTGTAAATAGAAAATCTGGCTTGTAGGTGGCAAAATGCGGCGTCTTTGTTCATCAATTC
CCTCTGTGACTACTCGTCATCCCTTTATGTTCGACTGTCGTATTTCTTATTTTCCATACATATG

CAAGTGAGATGCCCGTGTC

SQS1lup homology

arm

AGCAGATGCGTGAGAGATTACCAAGAACGTGGTTTTCTCAAACAAGACAGCTTCTTGGGCTT
CGGAAATTTCGGCGAAAGACTTGAGATGGTTCTGGATAGCGGTCATGTTGGGAATCAGCGA
ACATACAATGCTGGACCAGGCCTTGTACAGCGATTCATCCCAGATGGAAGTCTGGAAGCCT
CTAATGGTGAACCCAAACGGCACCGCGTGTTCCTCCAGGGTTTTCATCATGGTATTGAAGAT
CTCGTCTCGCTTATTGAGCTGCATAAGGTCCATCTTGTGTAGAAGCACAAATACCTTGGCGT
CGGGGCTGAACTCTCGCAGGTTCTTGATGCATTTCTGAAAGATGTCGATGTCCTTGGCGAGC
TTTTTGGAACCCACGTCGAATACATGGATCAGAACCTCAACCATGCGAAATATGTGATCTTT
TTGTGTTGAAAAATAGTTGTCGATGAAAACGTCCTGACCACCACAATCCCACAAGTTCAGGG
TCATGTGGCCTAGAAATCGCAAATGTGAATGCTCCACATCGATCGTGGCGCCCAGACGGCG
TGTGTCAAAAGCTGAGTAGTTGCTGAAAATGATTGATCGCATCGAGGATTTGCCAGAGCCA
GACCGGCCCATAAGCAGCAGCTTTTTTCGAGAACTTCCGGCCATTGATATCAGTTTCCTAAG
AGTTGTGTGTCTCGTGTGGGGGTGTATGTACTGTAGTGTACTGGATGTACTTTAGATTGCCC
ACTGATTAAGGTTGAGAGTTGGGGGAGCTATCGTACTCGCCCGAGTAATACTATCTGTTACT
CGAACAGTGTTGCGGGGTTGACCTGATCCTCTCAGCGGCTGAGAATGGCAAAGCCTATCTGT
TTTACTTCGGGGTTATGTACTTGTATATGATTTTCTTTCAATTACAATTATCTATCCTGCGGC
ATTCCTCGCCTCATTTACTAAGCAACGTTACCAATCCATGAGTTTGTTAGTGTCTATCAGGAT
CATTCCAAAACATGAGAAAGGGCTCGTGGTCAAGAACTCCCAGCCAAGTATTTCTAATTCA
GAGTGAAATACGACTTACGGTAAAAAGTACATGTACTGAACGATACTTGTAATTCGTATATG

AACAGCCGTATATAGTCGTTCTGCTCGGGTAGATCGTGTTGCTAAT

SQS1 down

homology arm

GGACACAAACTCGCTTGTTCACCAACTTCGAACCACCACTTTCAGCCACCATGGGAAAACTC
ATCGAACTGCTCTTGCACCCTAGCGAACTGTCTGCTGCTATCCACTACAAGCTGTGGCGTCA
GCCTCTGCATCCCCGCGATCTTTCCAAGGAGTCCACTGAGCTGCGACGATGCTATGAGCTTC
TAGACGTGTGCTCACGATCATTTGCAGCCGTTATTCGAGAACTGCATCCTGAGGTGCGAGAC
GCTGTAATGCTGTTCTATCTGATTCTTCGTGCTCTCGACACGATTGAAGACGATATGACTCTG
TCGCGTGACATCAAGATCCCAATTCTTCGAGACTTCACGAAGTGCATGAAGACACCTGGCTG
GAAGTTCACCGACTCTGATCCCAACGAGCGAGATCGTGTGGTGCTACAGGAGTTTCCTGTGG
TTATGACTGAGTTCAACAAGCTCAAGCCCAAGTACCAGGAAGTAATCTACGACATTACCGA
CAGAATGGGAAACGGAATGGCCGATTACGTCATTGATGACGACTTCAACAACAACGGCGTG
GACACCATTGCCGCTTATGATCTGTACTGTCATCATGTTGCCGGCATCGTGGGTGAGGGCCT
TACCCGAATTACGATTCTCGCTGGTTTTGGAACCGACGTGTTGCACGAAAACCCCCGACTTC
AGGAGTCTATGGGCTTGTTCTTGCAAAAGGTCAACATCATCCGAGACTACAGAGAAGACAT
TGACGTGAACAGAGCTTTCTGGCCTCGAGAAATCTGGCACAAGTACGCCGAAGAAATGCGA

GATTTCAAGGACCCGAAGTATTCCAAGAAGGCCTTGCATTGCACCTCCGATCTGGTTGCAAA
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TGCCCTCGGACATGCCACAGACTGCCTCGATTACCTCGACAACGTCACCGATCCTTCAACCT

TCACTTTCTGCGCCATTCCCCAGGTCATGGCCATTGCTACCCTGGACTTGGTCTACCGAAACC

CCGACGTTTTCCAGAAGAACGTCAAGTTGCGCAAGGGAACTACTGTCAGCCTGATTCTTGAG

GCCAGCAACGTTTCTGGAGTATGTGACATTTTCACTCGATACGCCCGGAAGGTGTACAAGAA

GTCCGACCCCAATGACCCCAACTACTTCCGAGTGTCTGTGCTCTGCGGTAAGATCGAGCAGC

ATGCGGCTCTGATCAAGAGACAGCGAGGACCCCCCGCTAAAACCATTGCACAACTGGAAGG

TGAACGAAAAGAGATGGCCCTGTCGCTAATTGTCTGTTTAGCAGTTATCTTCTCGATGTCTG

GACTGATGGCTTATATCGCCTACGTGTCTGGATTCAGATGGTCACCCCGAGAGATTTTCGAC

TCTAAGATGTTTCCTCTGAGAGATTAG

IntC up homology

arm

AGGTTGTCGATGATATGCTGGACTACTCCGAGGGCGAGTCTCATCTTGGTAAGCCCGCTGGA

GCCGATCTCAAACTTGGTCTTGCCACTGCGCCCGTTCTGTTTGCCTGGGAAAAGTACCCCGA

GCTCGGAGACATGATCAAGCGAAAGTTTGACGGTCCCGGCGACGTGGAGCGGGCCCGATTC

CTGGTTCAGCAGGCAGACGGTCTGTCGCGAACCCGAGAGCTGGCCCAAAAGTACTGCGACG

AGGCTGTCGCCAACTTGGACCTGCTTCCCTACTCTGAGAGCAGAGAGGCTCTGAGAAACCTC

ACCATGAAGATGATGAACCGAAGCAAGTAATGTATATAGAGCATAGATTGAAAAGCAGGA

CAGGAGGATGGGAGAGGACGCAGCTCTACTGTAGTTACAAGACGGTGAGTACGGTACTACC

ACAGTGTAGCTAGTAGAGGTTGGGTAGCATGGTGTAGAAGACGAGGACCAGTGGTGAGTTG

TACTTCAACGCAAAGTAGTAACTAGGTGATAGATTGATATTATATCTACTACTGTAATTGTA

CTTGTACTTTAGTGATACAGCATGCTCCTGAAATTTACTATACTCTGTCAGATCACTCGATCT

ACACACTCAGGATAGGGGATAGAGCACAAGCAGATGAGTAGTTGGACATTATTTCGAGAAA

TTTCTTTACAGGATATATTCCAACAAGTTACAAACACCATTTCTTGTCACTTTTCTGATTCGC

CTCCGCCCATTACTAATCACCTACAAGTACACTACATCTCATTGTGCAGGCAAACTCAGTTG

TATCTGATCAACTACACTATGGTGCTACCGATTGTCATCGGAGTGGGAGTCACGTTGGTGGC

GTTAGGGGTGAGTGAAAGACGGACAAACAACCACGACATGTGTACTAACTACAGCTGCGGG

CCGGATTACGTGCGCGAGCCCGATACAGCGGGGTTCCTGAGACGCTGCTCAACAGCAGGCA

TTATCTGGGCGGATTCCAGCATAATATGAGTCGCAAGGAGGCGCTGTTGATCCTGGGGTTTG

CCCGGGAACACGGCTCGGTGACGCTCAACATGCTCAAGGACAAGCATCGAAAGGTGATGAT

GCTGAATCACCCCGATCGAGGCGGATCACCGTTCATGGCCAAGAAAATCAACGAGGCCAAG

GATATGCTGGAAAAGGAGGTAAAAAAGTGAGCACGCGACAGAATCTTCATCGGTGGACAG

CCAGCATCACCATAGACGTGTTGTCCACTTTTAATTGTATATATTTAACTATTTTATGACCTA

GGAGTGCGGTCTATAGATGCGGTAAAGTGTCGACCAAAAGACACTGAGATAGGGCGTACGA

GATGGGTTTTGGTATAAAAAGAGAAGGACTATGTCTCAGGAGTTGTCCT

IntC down

homology arm

CGTGGTTCATGTCCTTCATCTGGATCGAGATCCTCTTCCAGCTGCCCTTCTTTGTTTATGGAG

CCTACAAGCTGCTAACCAAGACCGCCACTCCCACGACATACCTGTGGATGCTGGTGTACGGT

GTCAATGCCAGCCTAACGACTCTGGCATGTCTCGCGGAGGTGTGGGCTCGAGCCGGTCTTAC

CGATGCCCTTCGATACAACCTGCTCGCTGTCTACGCCCCCTTTTTCTTCATTTCTGGCTACAT

TGTCATTGACGTATTCCAGCGGTTGCAGGGAGAGCTGAGAAAGGTCAAGACTGATTAAGCA

ACGAATTACTATAACCAAACCGCCAAACAAGTGATGCCACACGACTCACGCAGGAATGTAC

CGCATACTATGTACTGTGTACTGTTCTGGCAATACCCAATGGTTCAGCTTTCCAACATCCTCG

ACTAAGAAGGAACTACTGTATTGGAACTGTCACTGGTGCTGACGACTTGTGTGTTTATTGTC

AATGAGATTGGACTCGGTTACTTACTCCTCCGGGCACTACAAGTACCGTACCTCAAGTCCTG

TGTGTATATATTATCCGTATTATGATTTCAAAACCATTACATTGTAAAGTCTCTCTCAATTGA

17




CTGATTCATATAGAACTACCAGTAGAAGCATCTCCGAAGGTGTTGTTTTTTCTAGTACCGTA
TGTACAGTATTCATACTAGTTAGCTACAGTACATAACGCGCGCCCAGGCTAACATCATCACG
GAACAACTTGTACTCATCATTCAGAGCCGAAATTTGAACAGAAACAAAAAGAATTGAATTT
CCCATTATTCCAGTCACTACTGGGAATCTTCACCAACATAAAAAACACCCACCTTGACGTCT
ATCACGTGCTTCATTCATACCGTTATTCTGGCTCTTCCCCACACCCCACTTTTCACATTAACC
TTGATGTCCGCCAAACTCTCTTTTCTGCACGCTCCCTTAACCTCGGCCGACAGATCATAGTCA
TTCTTCTCTACAACACCACCACATCGAGCATGCCGTCGATCAGCCACAAACCCATCACAGCC
AAGCTGGTGGCTGCCCCGGATGCCACCAAGCTCGAGCTCTCGTCCTACCTGTACCAGCAGCT
CTTTTCCGACAAGCCAGCCGAGCCATATGTTGCGTTCGAAGCTCCTGGAATCAAGTGGGCTC
TGTATCCTGCTTCTGAGGACCGATCTCTGCCGCAGTACACTTGCAAGGCCGACATTCGCCAC
GTGGCAGGCAGTCTCAAAAAGTTCATGCCCGTGGTGCTCAAACGGGTCAACCCTGTCACGA
TTGAGCATGCCATCGTGACCGTGCCTGCCAGCCAGTACGAAACGCTTAACACACCCGAACA

AGTGCTCAAGGCTCTCGAGCCGCAACTCGAC

IntE up homology

arm

CACCTGTGGCTAATTTGGGAGATGAGCCTTAGTGGTAGCAGGAGTTGGCGAGCGAGCTACT
TATAGTGGCTTGTCTAGAATACGGTCCAAGTCGGGTCCGAACATGAACGAGGGGCCAGAAG
AGAACAAGAAGAGATGAAGAGCATTAGACAAATGTCAGGGGAGCTTTCACTTCAAGTCAAA
GCCAAAAGAATGCGGGCCTAGGGCTCGGCGGATCTCACACCAACACCCAGTCTTGGCAGAC
GTTTGTGGGGCTAGAAACGGCCCGTGATCGTGGGTGTCGTATCGGTGACACAAGTCTTCGTT
CCGTGGGGGAGGGGAGCCACGAGAAAGCGGAATACGAGGACGATACGTCTGAGAATGGCG
ACGGATTGACGGATTGACGGATTGACGGTTGTTGGCATAATGTGACGTTGGCGACATTTTGA
CAGCTGACGGCTGGCATTGACAGGACAATGATGAAGCTGCAATGACACAACAATGAGCGAG
GCTGGGGTTTGACAGACGCAACAATAGAAAGACTTATCTGTATGCAAGTCCAGGTCAGATT
TGTCATAGACAAGGCTCCAAACACTGACGACAAACTGACGGACATTCAAGCGCCGTCTCGT
ACTTCACTCCTGGAAACAGAGACTGACAGGCTTGATACACGGCATCAGAGAGCCGCATTTG
CTCTCTAAGTGAACTGCTGGAGATTCCTTCACTTCTCCAGCCCACACCAACAACCGTTTCTTT
TTGCCACGCGGAAAGCGGAGTGGACGGGACCGAAAGATGATAGACAAGCTAGCGAGGAAA
AGCAAAGGCAGCCGAGGACTAGACTAGATCGGGGCGGGCGAAAATTGTTTACAACAACTCT
GTCCTTGCGCGCTTCAGGTTTGGACTAAATCAACCTACAAGAGTGTCTACTGGACCGTATAT
ATGAAATGACATCATCGTGTGACGCTGTCAAACGTCATAAAAGCGGTTGACGTCTTCGGTAG
CCGTTCCACAGACTTCTAGACGGGAAAAAAAGGGGGGTTAGCCGCGGTGGTATGGTGCCAA
ATCGCTTGTCACTTTGACACAATGAAGATATTCGATTCAGTCGATACCATGGCCGTCAACTT
TCTTGTCCGACCTCTCAACTTTGTATCTATGTCTCAGGACGGAGTGTTGGTCCATCCAGCCCC
TACCAGTTCCGTGGTGATGTTGAAAGGGCTATTTTTATCCAGATCAGAGGGTCACTGGAGCT
TGAATAGGATCCACAAGAAGTTCAAAGGACTTTACTGGTGTTTCTTTTGTCCGAGAACTTCA
ACAACTCCGTCTGGTGTCTCCAAGATAGATTCTGGTGCTCTCCACGCCTATACATCTCCAAG
TACTGTACACCACAAACACCTTCCGGGTGGTTGCTTACAGTTTCAATAGGCGACCGCTTGAT
TTCGGCAAATCTACACCTGCCAGCTACGCATATTGCAGGAAGCAGCATCATGGAATGGACT

GTATAGCCATAAGACAAGAATGCTCTGGAGAAATCGTCCGATTTTGCTGCACTAAGAC
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IntE down

homology arm

GTGTGGATTGCGATATTGAAGTGTTGACTCGAAGAGACAGCTGCCTGTCAAGTTGATTGTTA
GCTCCTTGGCATACAGATGCAAGAAATGAGAGTGGCCATACGGCGGCAGTTAGCATAAGAT
ACTACTTGTAGGAGAGAGCGCTCACCACCAGCTAAATTTAGGACCCTGGCTGTCTATTTACA
TTTTTGCACCCTGTTGGCTGCCTAGCTATGCGGCCAGTCAGCCCGCTGGACATGTGTTTGGC
ATGTGTTTGGTGCAGGGAGAACCGCGATGGTGACCGTCCAAGCAATTACCCGTTTGGACCA
GAAGAGTAAAGAGCGACATTTGCAAAAGAAACGCGCTGAAAAAGCAACTCCAGCGATGAG
GAACTGAGAGTCTGAAGTCTCTGGACGAGGAGTGGAGGGGGGATGCCTTCTGTGGGTGCCG
TACGTGTCTACCGAGAAGTTAACAACCCTCCTGTTGGTATAGTCTACAAACCTGGCGTATTT
CAGTTCGAAATGTCTCGGGAACAGTTGTGTCAGATATTACACCTAGACAATACAATTGTGTG
GGGGTTGTATGAGCGGAGCATTTTTCTTCTGGAACATGTCGATCCACTAGGCACGATATACA
AGTGGAAATCACAGTAACCCCCGCCACTCCCTCCACTCTCCAATGTAACATATGTCGGATAC
CAGACACTATCGACACTCACTCGTATCGCTCTTGCACTTTCCAAACGTTACGTCTCCCTGATC
ATGCTCTGGCGATCAACCTTCTCCACCCGGGAGCCATGTCACGAGAACCAGTGCATAGCCAT
GGAGAAGTGACCAACTCATATGACAATACCTGTAAGCGCGACAGCGGCTAGACTTGGCCGT
TTACACTCCTGTTTTAGCACCTCCAAACGCAGCTCCGAGACGTGGAATCTAGTGGGCCCAAA
AACAAGTCTCTGTTAGTGGGTTGGTCGCCGTCTGCCTGCCCCGAGACCTCCTCACCTTGCTGT
ACACAGCAATTCACACCGCTCTCCTCCCGTCAGATTAGGTTGACAACTTTCATCTGCTTGTA
AAATATTTCAATGATCGATCTCAGCCGAACCGTGACGGAACTACATGGCTGAAATGGCTGA
TCAAAAAGCGAATAAAATCCATCAAACCATTCCACCACCGCCcGeGTGTAGACAACACGTGG
ATGATTCGACGCAACCTGTCTCTTGTGGTTCCCCAGGTCTGTCTCAATTCTTTTTACCTCTCG
GATCCCGCGCCAAGACTATGACGTAGGGCGGCTCTTGTGTACACGGTcGGCCCCCTCCTCCT
CCTGCGCTCCATGCAGCTTCCTAAAATGGACATGCTCACTTGTCTGCATTTGGAGGTAAGTA
TTTATGCACAAGGGGGGAGTGTTGATATATCATAAAGTCTAATCTTATTTATTTACGCGTCA
TGTGCGTCACAACAATCACCATTGTGCAAATTTAAGAAATCAGACCACTTTCATCTGGAAAA

ATGCAAAAGCGAAAAACCAGAGATAGAGAAAGGGTGA

IntF up homology

arm

AGTGGTAATTCAGCAAGACCCTGGGATGTAATCTGAAACAGCTTATAAAATGCATTGTCATC
CATAATGAGAAAAAGAGGTAAAAAATGAGGGCTGTCCGCAATTTGCCCGAGACCCGCCCGA
GAGTGTAAGCTACTGGCACATAGACATATCGGATTACTTATTAGCTATAAGACTTGTGTTTA
GAGGTTGTGGGGATCGGCATTCAGGTGATACAGTACGAAACGAGAGTTTCTCCACATGAAA
AAATAATCGAATAATAGTACAGCATGCATTCATCGCTACAGATTCGACATGGATCTCCTCGT
CTTATCTACCATGATGCAGATTGACAGCTGAAACACGCACATTATCGGATATTGGAAGCCAC
TAGCGTCGCTGATGGTGCGCAAGTAGTGCGAATGTAGCGCAAGTGCTGTCTCGTTTATATTC
TGTGCGGTGAAAACTTCTAAACGGCATATTGGCAGATACTTGGTTCAACGTCTACAAGTATT
ACCATCACTCATTCAGTTCCATGGGTCACGTGTTTTTATTTTTATTTTTACATGCCCCCCATCA
CATGCGAGCACTTCCAACAAACTCCAAGAGTGCTGATTCTGTGCGCTTCTTTTTCTCCACTTT
TTCCCCACTCATGATCAACACAGTTAGTAGCTGTCGGTAGCCTATCGCTGGCCTATGCACCC
TCTTCATCCGCATCAGGCAACAGTTGGTCTAGGCTTGGTAAAAAAAGGAAAGCCGTACATG
CCCGGAATTCTGATAGCAACCTTCGTCCGACGAACACAACAATCAAATTAAATAAAAAAAT
GCGAGGACAATGCAGGGTTGGTATGAAAGAGCCGCGTGCAGTTTTGTAGTCGGAGGTGCAG
CTCTTGAAGAAGGCAAAAAGAGCCAAAGCTGGTAAAGTACATAAAAATATGATGTGTGCCG
TTTGTGGCATGTCACGAAAACGACTGTACCAGGACCGGATGTAGGCACAGTGGGGGGGTGT

AAGTGAGCCGGCAGCCGAGGTTCCTTTTGAGACTGTCTGAAAGGATCAGATATGAGCTCTC
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ACATTTCCCGGACCCTGTACAAGCACGTTACAGGTGGTTTTGCCGATATCCACTACACTTTC

GTTCTCCTACCAAGTCTATTTTGTGGGTGTGTCTAGTTATCGCTCCGACAAGGTTCAGGCGG

AATACGACGACTCTTGCTTCTTTGTTCTGCAGAATAACAGAAAAAGGGGAAATACGAAAAC

TGACGGACAAGGGATGAGAAACAAGGGCGAGAGTGTGACACACATAGGAGGTGATTTGTC

AACTATGGACAATGACCGTGCCACACAAAATGTGACACAATGACAGGATGCTTGTGAAAGG

GAATGGTTAGTGGGAATGTGATAACTGGAGTGAGTCGTGTGAGTGGGATGGAGTAGCGAGA

ATGTGAGGTATTACACAAGCAGAGACGGTACCGTTGTTGAGCATTGCACACGGCACAGTTA

CAAGTAACTCTCGGGTCACGGTAAGAAGTGCTTTTCAGATTGTTCCCCTTTCCGTCGATCCTA

AAGATACAAATGAGCCACTTTTACGATGATCATTATACGGTATGTATTTTGTAGATGTAGCT

TGGAGGGC

IntF

homology arm

down

GCACAAGCCTCTCTATAATCTTTTCTTCATCTTCACATGCTCAAAGCGTCTGTTCTGTTGTAA

TTATGTTCGAGACCTCTCGTGACAAACAAGCGACGAGGGGAAACATGTGCAGAGAGCCGGC

AAGAAGGAACAGATATACACGAGACAGGGCGGAGATACCGGTTACGGAATAATAAATGAA

GGCTGCAACCGCTTGGGGACACCCCCCCATAGTCCTTTTTAAGCAATGGTGTTATATTTCTTC

TTGTAGCCAGCTCTCTTAGCTCATTCCAATTGCCCTCGACATCGCGCTCTCTTGTTTCGCCCT

TTTGTCTTGACAGAATACAATTTTTTTGTCTCTCGACTGCCTACAGTAGGGTTTCAACCAGCC

TTAGGTTAGAGTTGAGTGCGGGGTATGGCTGTGCATACACCAAAAAGCCAGAAGTCCAGAT

GGTGTGCAACTCCAGGTTTCCATGGGCTAATCTCCTTCCTGCGACACAAGCAAGCTGTCTCA

GAGTCGGAATCGGGTGTAACCTACTTGTAGGGTAGACATCGACTTTCGGCTTTACCGAGCTC

CAGAGCGGGTCGATCGTGTTTCAGAGACTGAAAAAAGGAGAAAAAAAAAGACTTCCAAGG

GGCCTATTCCGGGAATCCGAGAGACATTGGATATGGACTTGCAAACAACATCTGGGCTAAT

AATGGGCCTCAGATTTAGCGGATATTTCGTAGCTCATTTTGAACGTCTACTGATAACCAAAT

TTCTACTGTAAAGCTGCTCTTCCTTGAAGATGTAGTCGTCTTTCGCTTGGAGGGAGAGGTAC

CATGTTGGTAGTATATACACACGGCATGTAACTGAGGCCCGATGAGCCTGTCTGCTGCTCTG

TCTGCACTCCAGGTTCGTTATTGTCACTCTTCTGGCGATGATGCAACTCGTATTGAAGCCCTC

AGACGCGTTCCACATCAGAGTTTTGTATCACCATTATTATTGCCGAGTCTCCGATTTAACGC

AAATAGACTAAGTTGAGTGTCGTATATCCACAACGATCGACACTACCCCTCATACCAATGGC

TTTTGTTCGTGTTGTTGTTGGATGAGGACCTGAAAGAATTCAGATGTAGATTTCCGAGAGCT

GAACATACGCATCAGCTATTGTCTCGTACCAGGCACGTAAGCGAAAATAAAATGGCCAGCA

TGTGCATTGCAAAAATAAGTTCATGACAGCACTAGCACTATGGGCCAGACTAGACGCTAAG

TTATCATGTTCTGTGTGTCTCCACGATAGGCACGGATCAGTGCATGGAGGTAGATGGATAGC

TGATCCTGGCCCAATTTCCCGTCTTTTGAGCTTCCTGGACTACGCTGAATTGGCACACTTTGC

CTCATCGTCACCACAGCTTACAGCTATACAGCGAGTGTCACCAAATAGTATATTTATAAATG

CACACTACGCAAACCCAAAACCTTAACTTGATTAGATAGACAGAACACCTAAAGACTGAAA

ACACACACTGTGTGATAAGACCACAAAACCACGCCCTCCAATATTTAAGGAGTCACCTGGC

ACCACACAACTCTTCTTCTCCTCCAAAACATCCCTTTCTTGCGATATCTAGAGTGCAGTGCTT

AGCTCTAAACACTTGGTGAGTACTCGTACCTTCCCGACACAAACACACGACAAACACAAAC

AGAACTATGGGCCTATAACCCCTTGTTGGTTTCCGCAGGGTGGTTGTCTTAGTCGTGAGTGA

CGACAACTCTGTTGGCAGGGGTTTTATTTTTTCGTTTAAGTTCATACACTACCCGAACCTGCG

GGTGGTTTGACTGATACAAAAAATGGTCCCCCTTCTGGTCACCAGCCGTTGTCGTCCT
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SCP2 up homology

arm

CCGACAGTCGTCTGCACCCCGCAAGTCTCGGTTCGTACCAGCACCAATGTTAGGCAGAACTA
TACACAAGAGGGCGGACGATCACTTCGGCGTTAGGCAACTGAAGGCTATTTTCGGCTGGTA
CTGTAGGGGACAGAGGAAACGCAAGTGATTAGTAAATCGGATAATAGGCCTGTTAGTTTAC
CGAAATGGTGGGGGAGGGGTTCCGTGGATATCTTGAAGTTATGGAGGCTGATCGTTATTTGT
GGGGATGGATATCATTGTATGGACATACTGTAGCTACTGTATAAACAACGGATCTTACACCT
GCCTCTTGTATGCCCATTGCTTGATCATCTATCGTGTTACTGTACATATACAATAGATATAGG
GAAGAAAAGCCGGAAGTAGAGACCATAGTCTGGCAGAAGTAACGGCCTCGGGTCGAGAGA
ACTATAACAAAGTCCAACGGCGGGTCTTAGAATAGCCCCAAGGATCACACAGTTCCGCAAT
CCAGTTTCACATGTTCCGTTGCATGGACTTTTGCATGTCTACTGTTGCTACGATTCCCCCATT
GCAACCACAGTTTGGGGTTACCCCGCATTATATTAGCATGATTACGAAAGAGATAAGTATCA
TATGGAACATGTGAAGGGTAGTATGCAGGTCCGGCGGAGAAAGAGAATGACGTTTTCATTA
AGCGATTCGCTTGGCGGCTTGTGGGGGATGTGACGATACTTACGGTAAAGACCCTGTGTGA
GAGCTGGTACTCGCTCGTTACTTCGCTGATCTGTTGGGCCGTCAATCGAATCTCGTGGAACT
TGCATTCTTCTTAACTGTGTCTATACAAGACACCTAATGAAACATACAAGCTACCGAAATCA
TTTTACTCGTACTGACCGGTACGGTACTTGCACAAGTAGTGAAACTTCCGAAAATAGCCAGC
CTCATGCATCATCGCTTCACCCCTTCTGTTGACCTCAAAAGCATTCCAACGGTAAAAAATTA
TAACGCCGCCAACTGGATGGTTGTGACGGCGTTGACCACCAATGTGTGGGGGCTGGCGGTA
GGACCGAGCTTATTCGTCCCAATAAGCTCTTTGGATTTGATTCTTTGGGGTGTGTGGTAAAA
TTCACATGGGGAAGAACACGGTGGCAGTTTGAGGCAGAGGCCCAGCGTGTAGTTCCTAGGG
CATGAATATACCGAACTCATGGCGCAGAATTGAGCTGAATGCGCAAAAAGCTACAGGATCA
ACCGCGTTAGAAATGCCGCAAATGTCCACTAATTCCCCGGACTGTTCCAAATGATTCTGTGG
GGATAAATCTCAAACTGGGTTAGGCTTTGTCACGTTTCTTTGTGTCGTGTCGGTTCGTCCGGG
GCAATGTGCCCACGCTTGGCTGTCTCCCTACACCTCGGTAAAAACTATCACATGCTGCCCCT
CTCGAGCAAGCATTAAATGCATATAGTCAATCTAACGACATATATATAGGTAGGGTGCATCC

TCCGGTTTAGCTCCCCAGAATATCTCTTATTCATTACACAAA

SCP2 down

homology arm

CAAGTCCCCCAAGGGTGATGCTGACATCCAGCTCACTCTCTCTGACGACCACTTCCAGCAGC
TCGTTGAGGGTAAGGCTAACGCCCAGCGACTCTTCATGACCGGCAAGCTCAAGGTTAAGGG
CAACGTCATGAAGGCTGCCGCCATTGAGGGTATCCTCAAGAACGCTCAGAACAACCTCTAA
GCGCATCATTTATTGATTAATTGATGATTTACTATATTGATTTCGCAACTGTAGTGTGATTGT
ATGTGATCTGGCTCGTAGGCTTCAGTAAATACTAGACGGGTATCGTACGTAGTTGTATCATA
CATCGAGCCTGTGGTTACTTGTACAATAATTCGTAATGTAGAGATACCCCTTGATCCATTGC
CTGTTTCTAACATACAATGATCTCCACGCAATAATCCCACTCTTGACTAAAAGTTGCTACTCT
TGCACGGTTACCTCGGCATAGTCACGCCTCTCTTGTCTCGTCTCGAACGCACAAAGTCAATT
GACAACGCCACTCACTCGAGTGTGCCCCAACAGGGCACCATATCGACTAATTTGAGGCCAA
CTAGGGTGATTTTGGATGGAATTTGATCGGAAAAAATAGCTGCAGAAATTCCTGGAGAGAA
AAATTGACCGCATCCACATGGTTTGACCAAAAAATCGTCTCCATCTCTGTGCTCAACTCTCC
TGACGAGATATGCGCGCGCACCCCCACATGATGTGATTGATCTCAACAAACTTCACCCAGAC
CCTTATCTTTCCGGAAAACTTACTGTATAAGTGGTCGTGCGAACAGAAAGTGTGCGCACTTT
AGGTGTCTAGATCCGATTGTTCTCGTTCTGATAATGAGCCAGCCCCGCGAGGCAATGTTTTT
TACAATTGAAAACTTCGTTAACCACTCACATTACCGTTTTTGCCCCATATTTACCCTCTGGTA
CACTCCCTCTTGCATACACACACACTGCAGTGAAAATGCACTCCGTTAGCACCGTTGTGATT

GGTTCAGGGCACGAGTTTGGTGGTTTAAGGCGCAACTACATCAATATGAAAACAGGAGACG
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CTGAAAAGGGGTAATATCGGACTGCTGCTATGTTGTATGTACTGCATGACGAATTGGTGTTA
TTCAAGACCGTGGCACAGGTTGCTGCGGTACGAGACCTGGTAGCTTCTCTAAACGGCATGTC
TAGGTGGACGAGTATGGAGAAGTTAGGTACAGTACGTACGTATACGAGTACGAGTACGAGT
ACGTAGTACGATACAGGGTACGTAGTACGATACAGGGTACGTAGTACGATACAGGGTACGT
AGTACGATACAGGGTACGTAGTACGATACAGGGTACTTGTACGAAGACAACAGTAGAGTGC
AAATATCAACCAACATGGCCAGAGCGACCAGTTCAGCTTTCAGGGGGGCCTCTAGCACTTG

TCACCATATGTAGCCGTGATAATTATGCAGTGATGTGATAACTACTGTACAAGTAGAAGTAA

TCCGGTGGTGCTGGTACCTTGAATTGAGTCTCACTATCGGTT

A08 up homology
arm
(YALIOA08382g)

GAGCAGGACCGCGTCCAGAAGCTTCCCACCTTTGAGGGCTTCAAGTCCACCTCCAATGTCTA
TGAGAGCTCTTCCTACGGATCCGACTGGAGTATGAGAGACGACTTTTTCTCCTGGTGGAGAA
ACTCCAACACCTGGGGCGACTGGTGGTACGCTCGAAAGCCCGATACCCAGCCCGGAGCCTG
GCCCCAGCCCAAGCCCCGGCCTGAGCAACCCGTCCAGCCTATTGGAGATAACCCGACTTCTC
CTGCTCCTGCTCCTGCTCCTGCTCCTGCTCCTGCCACCGAGGAGCCCAGGCCCGAGACACCT
GCAGCTCCCTCTTCTCCCGCCACCTTTCAGGAAGTTCCCACCAAGAACTGGGGTCTTTTTCGA
GTCTCCCACAAGCAAAACTCCCGTGACCAGACCCAGTACGCCATGAACAAGAACACCCTGA
ACCCCACTGTCGCCTACATTGTTGACTCTGGTATCCGAACCTCCCACCGAATGTTCGAGGGC
CGAGCCTCCTGGGGAGCCAACTTTGCTGACAACTCCAATGTGGACTTTGAGGGTCATGGTAC
CCACGTGGCAGGCACCGTCGGAGGAGCCGGCTTCGGTGTATCTCCCTCCACCAAGCTGATTG
CCGTCAAGGTGTTCTCTGGAAAGTTTGGAAGCTCCTCCCAGATCATGCAGGGCGTGTCCTGG
GCCATTGATGACTACGTCAAGAACAAGGCCAAGTATCCTCGAGCTGTGATCAACTTTTCTGG
TGGAGGAGACACCTCCGAGGCCGAGGACGCGCTCTTTCGAAAGGCTGTTGAGATGGGCATG
GTTGTGGCCGTTGCTGCTGGTAACGAGAACTCCGACGCTTGCTACGTTTCCCCTGCCCGAGC
CGGTGCTGGCACCGCCGGATTCATCACTGTCGGAGCCTCCTCCGCCGACGACTCTCTCGCCT
TCTGGAACGCCCAAACCAACAAGGCCTCCAATTGGGGCAGATGCATCGATGTCATTGCCCC
CGGTACCGAGATTCTTTCTGCCGACTACCAAACCGACAACGGTATCCTTTCCAACTCTGGAA
CGTCCATGGCCACTCCCCACGTGGCTGGACTGGCCGCCCAGCTGATGGCTACCTCGTCCGAG
CTGCTTACTCCCGCCCAGGTGGAGGAGCAGATCATCAACCAGAACAACGGTAAGATCACAG
GAAGACTCAACGGTACCCCCAACAAGCTCGCCTACAACGGCTCCGGTCGTTAGGTTGGCTA
GTTGGATCACTGTCGCACGCAGTTCAATCAATCAATAATAATTCTTAGTTTTTGTACTGTAGC
GTAGCATCAACAGGTGACAAGAATTGCAAGTGTTGTAGAGTCGGGTATACGAAACTGTTCT
TGTCAAAAAATGTATGACTAACCCTAGCTACTTTCCTTACAATACAGTATGAAATTAAACAG
CTTTAAACCACCATTTCCAGCTTCAGATACGATATTTAGTCAGTCTGATAACGTTACCGACA
ACAGAAATGATCACCTGCGAAATACAATATCACAACATTCCTGCGGAGCCGTTTTTACAACT
CCAAAAGATAACAATTTATCTGCATAAAACCCGCATACACGTGCATAATACTTGCATAACG
ATAGCATATAAACTGCACGATTGCTGCACTTGACTTTATATCAAACTCAATATCAGCACCAC
CCGATTCTCTGATTATTTCATCAACTATAGGAGAGAATGAGTTGGTGATAAGACATCGGTAC
CAATAAAAATCACGTGACTATTCCACAGGCCTTCTGTTATATCATCAGATGCCTTTGAACAT
TCTCTTGTCGAACTGAGTCCAATTTCAACAACTCTTTCCACAGTGCCCGGTTAGGCCAATTA
GGGTTTGGCAAAAATCGGCAATATAAGACAGCCCAGATGTGTTTCTACGATGGACAACCGC
CAGCACTTCACGATGAGCGAGAGTAGACACAGTAGCAAGCGTAAAAGGCGGCCGAGGCCA
CCGAGAGAACAGCGTAGCAGGGCGCGTAGTCACCACAGGGGACGCAGAACCAAACCAATG

ACGAAGAAGAACCACAAGGAGACGTTTTCAAAGGCAATGCAAATGAAGAGGGCAATGGAA
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GGATGGAGATTAGAGAACTGGAGACTGGAGTGGCGTTTTCCCGATGAACGAACAAACACGC

GAAGCTATGTGGACCAACATACAACACGGACTGAACCAGGTTTTTTTATGATTTTTTTACTG
GAAATAGGTACGTGCCAAGTTGGACCATGACACTAAACGTGTTTAATTAGTAATATTCGTGT
AAGCGTACATTCATTTCAAAGGTTATTCTTTCATGGCAAAGTTATAATTAAATGAATGTATA
TGCAGAAAAAAAAAAAAAGACAGCAAACTAAAATTTATATAAAGCCCATCGCTGCCTTGTT
GGAGCCTCGTTTTTTCCCACAACACAAGCTTAGCAGTAATTGGGTCCTCTATTCTCAATTGCA

CGTTCCCCCCCTCTCCTTACAATTCACTCACTCTCCCGACTATCCAACAACGCAC

A08 down
homology arm
(YALIOA08382g)

GGAGCCGAGTACGGCATTGATTCAGACGGCTTCTTTGCTCTCGAGACCCAGCCTAAGCGAGT
GGCGGTGGTTGGAGGAGGCTACATTGACGTGGAGCTGGCCGGTGTCTTCCACGGACTCAAC
TCCGAAACCACCCTTTTCTGTCGAGGCCAGACGGTGCTCCGAGCGTTCGACATCATGATCCA
GGACACCATCACCGACTACTAACAAGAAGGGCATCAACGTGCTCAAGGGCTCTGGCGTCAA
GAAAATTGTCAAGAAGGATAATGGCGAGCTCACCTACGGGCAGGATGGCGCCGAGAATGAT
ATCACTCTCGATTCGCTCATTTGGATATTGGACGAGAGCCTCTCAAGGACACCCTCAACCTG
AGCGAGTTTGGCATCAAGACCAACAAGCGGGCTACATTGAGGTCTACGAGTGCCAGCAATC
GTCTTTCGACAACATTTATTCGCTTGGAGACGTTTGCTGCAAGGTCGAGCTGACCCCACAGC
TATTGCTACTGGACGAAATCTGTCCAACCGGCTGTTTGGTCCCGCTGAGTTCAAGGATCAGA
AGCAGGACTACACCGATGTTCCTTCGGCCGTATTTTCCCACCCCGAGGTTGGCTCCATCGGC
ATCACGGAGGCTGCCGCCAAGGAGCAGTATGGTGAGGACAACGTCAAGATCTACACCTCTA
AGTTTGTCGCCATGTACTACGCCATGTTGCAGGAGAAAGCCCCTACCGCCTACAAGCTGGTG
TGTGTCGGAAAGGACGAGAAGGTTGTTGGTCTGCACATTGTTGGCACCGACTCTTCCGAGAT
TCTGCAGGGTTTTGGCGTGGCCGTTCGAATGGGAGCTACCAAGGCCGATTTCGACAATGTTG
TGGCTCTTTGTCCCACTTCTGCCGAGGAGCTGGTGACAATGGGATATACCGGGAGCGCGGCG
AGAGATTTCTCTGGTTTGGGCTATCGATATTTAATCAACTAGACTCCACTGTTGCTGTCACAG
GGTCAGAGAAGATACTAGAGTACGGAAGTGCGTTCCGTTGGCTGTTTTAATCGCCAAACGG
TTTGAATATGGCATAAAACTAGTCTTGTCCTGTCGGTTTCTTTTCCATGGGCTTCTTTTCCCA
CTTGTTGAATGTTGATGGCGAAATGAAGACGGGCTAGAAAGTGGAGAGACAAGAGGAAGTT
GCAGAAAAGTTCGATCAGCGGGTCTTGCGGTTGAGGGAAATATCCAAGATACGGTCTGGGT
CGTGGGAACCTACATATAAGAGGGCTGGAGTCCTGGATAGAACAAGTCGACACATTTCAAC
CGGCCCATCATCGTTCCGATGAACTTCAAACATCTTCCAGTTTTCTACCCCGAGGAGGCGTT
AGAGGTGAAGGACAACCCCGAGTTTGTCATCTGTCATCTGAAAAGTGCTTCAAGAGGAAAA
AGTACTGCCGGAAGCGACCCAAGAAGAAGTGCTTCTAGATGGAGCACTCCGTCGCCTGGAG
TAGAAGTAACTGTAGCAATAACTGTTGAAGTGACAGTAACTGATCAGACATTGATCATACG
TGCATCAGAACTACCCTCTGTTAACTGAATAGCACAAGATAACGTCATATCGAGGGGATGA
GTTTTCTGTGATTGAAACCAGTGTTGTCGGTCTATACATCTTGAAAACCTTCCAATAGGTGA
GGGCTACAAGTATGTACATACTGTCTCTGAACCCTCAGTTTGAACCGTGAGTACGCTCTTTA
AACGCCCAGGTGAAACGAAAGAAGGGAAGAGTTAGGTCCTTTGGGATCCCGGCTCATATTC
TTGCTCCTAATGGCTGTCAGGTGAGCAATTCCAAACTTTCCATGTCCATATCGCAGCCCTAT
GGTGTTTTCAGCCTCAACATTGCGTCGTGCCGACAGAACGACTACTGTCATCTCCATATGAG
GAACATGACAGAAGAGAATGAAGAAGAAAGAGAATGTAGCCCCATTCCAGTGTCGTCTCTG

TTCAGAGCGGAAAAGTCCACTTCCAAGGAATAGTTCTCAATCACATATCGGTATGTACAG
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Supplementary Figure 1. Flowchart of all the Y. lipolytica strains constructed in this study.

Strains (-)-a-Bisabolol (mg/L)

Y. lipolytica Polf 0

Y. lipolytica Po1f-Aku70 0

Y. lipolytica Po1f-B 15.96
Y. lipolytica Po1f-BtH 39.80
Y. lipolytica Po1f-BtHE 54.60
Y. lipolytica Po1f-BtHE-S 59.73
Y. lipolytica Po1f-2BtHE-S 279.95
Y. lipolytica Po1f-2BtHE-S-R8 364.23
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