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Table S1 Plasmids used in this work.

Plasmids

Descriptions

Source

pRSF-HUH
pRSF-ku70-HUH

pRSF-ku80-Leu2-HUH

pRSF-inA1l-aaBFS-
HUH
pRSF-intC1-ERG10-
tHMGR-HUH
pRSF-intC2-ERG12-
ERG13-HUH
pRSF-intC3-IDI-
ERG20-HUH
pRSF-intE1-ERGS-
ERG19-HUH
pRSF-aaBFS-cjBFS-
HUH
pRSF-aaBFS-mcBFS-
HUH
pRSF-intE2-ERG10-
tHMGR-HUH
pRSF-intE3-ERG12-
ERG13-HUH
pRSF-intE4-IDI-
ERG20-HUH
pRSF-intF1-ERG8-
ERG19-HUH

hisG-Pyq3.Ura3-Tuyrs-hisG (HUH), Kana"
HR donor to disrupt ku70 locus
HR donor to integrate Prgri,-Leu2-Txpr> into ku80 locus

HR donor to integrate Prgri,-aaBFS-Txpg, into intAl locus

HR donor to integrate Prerin-ERGI10-Tgrgr0 and Preein-
tHMGR-Tauyer into intCl1 locus

HR donor to integrate Pgxp;-ERGI2-Tgrgiz and Pgexps-
ERG13-Tgrgi3into intC2 locus

HR donor to integrate Prgrin-IDI-Tp; and Prerin-ERG20-
TEerG201nto intC3 locus

HR donor to integrate Prxp-ERGS-Trxp; and Pexpi-ERG19-
Terciointo intE1 locus

HR donor to integrate Prgrin-cjBFS-Txpr2 into aaBFS locus

HR donor to integrate Przrin-mcBFS-Txpr2 into aaBFS locus

HR donor to integrate Prerin-ERGI10-Tergr0 and Preein-
tHMGR-T uuer into intE2 locus

HR donor to integrate Pgxp;-ERGI2-Tgrgi2 and Pgexps-
ERG13-Tkrgi3into intE3 locus

HR donor to integrate Prgrin-IDI-Tp; and Prerin-ERG20-
TEerc20into intE4 locus

HR donor to integrate Prxp-ERGS-Trxp; and Pexpi-ERG19-

Terciointo intF1 locus

Lab storage

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work

This work




pRSF-intF2-tHMGR-
tHMGR-HUH
pRSF-intF2-
nadhHMGR-
nadhHMGR-HUH
pRSF-intF2-
nadhHMGR-tHMGR-
HUH
pRSF-intF3-aaBFS-
HUH
pRSF-intF3-aaBFS-
aaBFS-HUH

HR donor to integrate Prerin-tHMGR-Taucr and Preri-  This work
tHMGR-T nucr into intF2 locus

HR donor to integrate Prgpin-nadhHMGR-T xpr; and Prgri-  This work
nadhHMGR-T xpg: into intF2 locus

HR donor to integrate Prgpin-nadhHMGR-T xpr; and Prgri-  This work
tHMGR-Tnucr into intF2 locus

HR donor to integrate Prgrin-aaBFS-Txpr: into intF3 locus  This work
HR donor to integrate Prgri,-aaBFS-Txpr: and Prgri-  This work

aaBFS-Txpg; into intF3 locus

Table S2 Primers used in this work.

ku70up-F CGCACTTAATTAACACTACACTACACTACTTGTACCATTCTACCC
ku70up-R ttttacaacTGGTTCGTGTTTCGTGTTCGTGTCG

ku70-HUH-F ACACGAACCAgttgtaaaacgacggccagtcgaac

ku70-HUH-R GTACTTTTTGGTAGCCGTAGGTCTCGTACTGCTTGAC

ku70dn-F CTACCAAAAAGTACTATGGGAAGTGACTAGGGAGGC

ku70dn-R agacacAGTGAACGACCAAGACTAAAGGGTGG

ku70-line-F CACTACACTACACTACTTGTACCATTCTACCC

ku70-line-R AGTGAACGACCAAGACTAAAGGGTGGC

ku80up-F CGTTGCGCAGCAACCCACTGCCGCTCAACCC

ku80up-R ccggtctctGCTCAAAGTCACTGGTATGGCAGTGTG

ku80-Leu2-tef-F
ku80-Leu2-tef-R
ku80-Leu2-F
ku80-Leu2-R
ku80-Leu2-HUH-F
ku80-Leu2-HUH-R
ku80down-F
ku80down-R
ku80-line-F
ku80-line-R

CTTTGAGCagagaccgggttggcggcegtatttg
gtttcgggttcetgeggttagtactgcaaaaagtgctg
ctaaccgcaggaacccgaaactaagaagaccaagactgac
gttttacaacGACACGGGCATCTCACTTGCATATG
CCGTGTCgttgtaaaacgacggccagtcgaac
TGTATCCGTAGCCGTAGGTCTCGTACTGCTTGAC
GGCTACGGATACATATTGGTGACAGTTACCGCAATC
TCTCAAATGCCTGGATTCTGGATCCATTCCCTTTGGTGCTGCTTC
AGCAACCCACTGCCGCTCAACC
GATTCTGGATCCATTCCCTTTGGTGCTGCTTC




intA1l-aabfs-up-F
intAl-aabfs-up-R
intAl-aabfs-tef-F
intAl-aabfs-tef-R
intAl-aabfs-F
intAl-aabfs-R
intA1l-aabfs-xpr-F
intAl-aabfs-xpr-R
intAl-aabfs-HUH-F
intAl-aabfs-HUH-R
intAl-aabfs-dn-F
intAl-aabfs-dn-R
intAl-aabfs-line-F
intAl-aabfs-line-R
intAl-cjbfs-tef-R
intAl-cjbfs-F
intAl-cjbfs-R

intA1-cjbfs-xpr-F
intA1-mc-bfs-tef-R
intAl-mcbfs-F
intAl-mcbfs-R
intA1-mcbfs-xpr-F
intC1-up-F
intCl-up-R
intC1-ERG10-tef-F
intC1-ERG10-tef-R
intC1-ERG10-F
intC1-ERG10-R
intC1-ERG10-xpr-F
intC1-ERG10-xpr-R
intC1-tHMGR-F
intC1-tHMGR-R
intC1-tHMGR-tef-F

CGTTGCGCgaatgcgtgcgatttattatcccaaaaatac
CCCGGTCTCTtgtegcactcggccgatatggtttgate
2cgacaAGAGACCGGGTTGGCGGCGTATTT
GTGGACATTCTAGAGAATGATTCTTATACTCAGAAGGAAATG
TTCTCTAGAATGTCCACCCTGCCCATCTCCTCTGTC
AGGCTCGAGTTACACGACCATGGGGTGCACGAAGAAAG
CTCGAGCCTGTCCCCACGTTGCCGGTCTTGC
cgttttacaacACGGGCATCTCACTTGCGTATGTATG
AGATGCCCGTgttgtaaaacgacggccagtcgaac
ctagtggatGTAGCCGTAGGTCTCGTACTGCTTGAC

ACGGCTAC Catccactagtggectgccatageactattg
TCTCAAATGCCTGgatttaaatgcggccgegaatgeacge
gaatgcgtgegatttattatcccaaaaatacce

gatttaaatgcggccgegaatgeac
ATGTCCTTTCTAGAGAATGATTCTTATACTCAGAAGGAAATG
AATCATTCTCTAGAAAGGACATGAGCATTCCACTTTTGGCG
GGGGACAGGCTCGAGTCAAATGGCAAGAGGCTCTGTCAACAGC
AGAG
TGCCATTTGACTCGAGCCTGTCCCCACGTTGCCGGTCTTGC
TATGGTGCTTCTAGAGAATGATTCTTATACTCAGAAGGAAATG
ATCATTCTCTAGAAGCACCATACCCGTCTCCTCTGTAAGTTTTTC
GGACAGGCTCGAGTCAAATAACCATGGGGTGCACAAAG
GTTATTTGACTCGAGCCTGTCCCCACGTTGCCGGTCTTGCCTC
CGTTGCGCttgcetggccttttgetcacatgttctttectg
TGCAGTACaaaatcataaataatagatgaatag
gatttGTACTGCAAAAAGTGCTGGTCGGATG
GACACAAATGCGCCGCCAACCCGGTCTCTGAGCCCG
GTCTCTGAGCCCGTCTACATTGTTTCTACTG
CGTGTCCTGCAGGCCGTGACGAATACGACTCTCG
CTGCAGGACACGGGCATCTCACTTGCAT
tcatagGTAGGATCCAACTACGGAACTTGTGTTG

GGATCCTACc tatgaccgtatgcaaatattcgaaccg
CTTTTTGCAGTACacccagtctgtgaaggtggttoagaage
gactgggtGTACTGCAAAAAGTGCTGGTCGGATGACGTGG




intC1-tHMGR-tef-R
intC1-tHMGR-HUH-F
intC1-tHMGR-HUH-F
intC1-dn-F
intC1-dn-R
intC1-line-F
intC1-line-R
intC3-up-F
intC3-up-R
intC1-IDI-tef-F
intC1-IDI-tef-R
intC1-IDI-F
intC1-IDI-R
intC1-ERG20-F
intC1-ERG20-R
intC1- ERG20-tef-F
intC1- ERG20-HUH-R
intC3-dn-F
intC3-dn-R
intC3-line-F
intC3-line-R
intC2-up-F
intC2-up-R
intC2-ERG12-exp-F
intC2-ERG12-exp-R
intC2-ERG12-F
intC2-ERG12-R
intC2-ERG13-F
intC2-ERG13-R
intC2-ERG13-exp-F
intC2-ERG13-exp-R
intC2-HUH-F
intC2-HUH-R
intC2-dn-F

tacaacAGAGACCGGGTTGGCGGCGCATTTG
CGGTCTCTgttgtaaaacgacggccagtcgaac
ggatctgaGTAGCCGTAGGTCTCGTACTGCTTGAC
TACGGCTACtcagatccactagtggectagtcgtg
TCTCAAATGCCTGgaagtggggatttaaatgcggeccge
ttgctggcecttttgctcacatgtte

gaagtggggatttaaatgeggeege
GCGTTGCGCccttattcgactcactatagaagttcctattc
CTTTTTGCAGTACcgtatacgggcatctcctctgac
gtatacgGTACTGCAAAAAGTGCTGGTCGGATG
GTAAGACGTCGTAGAGACCGGGTTGGCGGCGCATTTG
CGGTCTCTACGACGTCTTACAGCGACAAAATCAAGAG
ATGAATACAGTTGTATCTGGAGTCGAGACATGATG
CAGATACAACTGTATTCATTGTGGGCCGAAGTGAAGAGG
CTTTTTGCAGTACTCCAAGGCGAAATTCGAAAGCGTGTTCC
GCCTTGGAGTACTGCAAAAAGTGCTGGTCGGATGACGTG
cgacacgaacaatGTAGCCGTAGGTCTCGTACTGCTTGAC
CGGCTAC Cattgttcgtgtcgatecgtacgacg
TCTCAAATGCCTGaaatgcggecgegaatgecacgegataatta
cgactcactatagaagttcctattctctagaaagtataggaacttc
aaatgcggccgegaatgeacgegataatta
CATTAATTGCGTTGCGCggttctgataacgagtaatcgttaatce
ggcgecaaactccttctagagaataggaacttctatagtgagte
cctattctctagaaggagtttggegeecgttttttcg
AATGATGTAGTCCATgctgtagatatgtcttgtgtgtaagggggtteg
atatctacagc ATGGACTACATCATTTCGGCGCCAGG
GAGCTCGGGAAGAATGGAGATGGGCCTATGACTCC
ATTCTTCCCGAGCTCCACTTCTCGTGTTTTTCGTGTGCACAGATG
ctacagcATGTCGCAACCCCAGAACGTTGGAATCAAAG
GGGGTTGCGACATgctgtagatatgtettgtgtgtaagggggttg
cgttttacaacaaggagtttggcgeecgttttttcg
ccaaactccttgttgtaaaacgacggccagtcgaacc
gtatccgaggagttcGTAGCCGTAGGTCTCGTACTGCTTGAC

CCTACGGCTACgaactcctcggatacctccgagtgtgcage




intC2-dn-R
intC2-line-F
intC2-line-R
intE1-up-F
intE1-up-R
intE1-ERG8-exp-F
intE1-ERGS8-exp-R
intE1-ERG8-F
intE1-ERG8-R
intE1-ERG19-F
intE1-ERG19-R
intE1-ERG19-exp-F
intE1-ERG19-exp-R
intE1-HUH-F
intE1-HUH-R
intE1-dn-F
intE1-dn-R
intE1-line-F
intE1-line-R
intE2-up-F
intE2-up-R
intE2-dn-F
intE2-dn-R
intE2-line-F
intE2-line-R
intE3-up-F
intE3-up-R
intE3-dn-F
intE3-dn-R
intE3-line-F
intE3-line-R
intE4-up-F
intE4-up-R
intE4-dn-F

TCTCAAATGCCTGgcgaatgcacgegatgattgaaacgectg
ggttctgataacgagtaatcgttaatccgeaaataac
gcgaatgeacgegatgattgaaacgectg
TTAATTGCGTTGCGCtaacaatgataaaccaaggcccattgattgagac
aaactccttgcattgtccaagtacaatactaaacatactgtac
tggacaatgcaaggagtttggegeccgttttttcgagecc
CGAATAGGTGGTCATgctgtagatatgtcttgtgtgtaagggggttog
atctacagc ATGACCACCTATTCGGCTCCGGGAAAGGC
GCACTTGGACTCGAGCCATTCACAGACGCGGAAAAG
CTCGAGTCCAAGTGCGAGATCCAGGACCGAGCGTTTG
tacagc ATGATCCACCAGGCCTCCACCACCGCTCCGGTGAAC
CCTGGTGGATCATgctgtagatatgtcttgtgtotaaggggotte
ttttacaacccccacacgtttcggtgagtatgageggeggeagattcgagegtttee
acgtgtgggggttgtaaaacgacggecagtcgaac

tatgcttgtcgacgct GTAGCCGTAGGTCTCGTACTGCTTGAC
CCTACGGCTACagcgtcgacaagcatacageectcg
TCTCAAATGCCTGgaatgcacgcegatgttagaagcaattgga
taacaatgataaaccaaggcccattgattgagac
gaatgcacgcgatgttagaagcaattggag
CGTTGCGCttcagtcgataccatggecgtcaactttettg
ACTTTTTGCAGTACcagggatatagcgagctacgtggtggtgc
CCTACGGCTACgtgtggattgcgatattgaagtgttgacteg
TCTCAAATGCCTGgcgatgaaatacgccaggtttgtagactatacc
cagtcgataccatggccgtcaactttc

gcgatgaaatacgecaggtttgtagactatacce
CTTACATTAATTGCGTTGCGCtaagcggcttctatccatggtttactg
ggcgecaaactecttgattccgaacagaaggaatgeacgegate
TACGAGACCTACGGCTACctgaactgtatacccaatgtacttgtacgecttgaate
TCTCAAATGCCTGtgaaggaaatgcctaaaacctgaattgaacgaageg
cggcttctatccatggtttactgaggagaaatgtte
tgaaggaaatgcctaaaacctgaattgaacgaageg
AATTGCGTTGCGCgccccctgggeggttctgataacgagtaat
GCACTTTTTGCAGTAC Caatgaagtgaagttcctatactttctagagaataggaacttct

AGACCTACGGCTACgatagggaacaccgcggaacagggaacatc




intE4-dn-R
intE4-line-F
intE4-line-R
intF1-up-F
intF1-up-R
intF1-dn-F
intF1-dn-R
IntF1-line-F
intF1-line-R
intF2-up-F
intF2-up-R
intF2-1-tef-F
intF2-1-tef-R
intF2-1-thmgr-F
intF2-1-thmgr-R
intF2-2-thmgr-F
intF2-2-HUH-F
intF2-2-HUH-R
intF2-dn-F
intF2-dn-R
IntF2-line-F
intF2-line-R

intF2-nadh-tef-R

intF2-nadh-thmgr-F
intF2-nadh-thmgr-R

intF2-nadh-xpr-F

intF2-nadh-xpr-R

intF2-2nsdh-xpr-R
intF2-2nsdh-xpr-F

intF3-up-F
intF3-up-R
intF3-1-tef-F
intF3-2-tef-R

intF3-2-HUH-F

TCTCAAATGCCTGcacgcgatttaacactggaccgtactgece
ctgggeggttctgataacgagtaatcg

cacgcgatttaacactggaccgtactgece
CATTAATTGCGTTGCGCacacacaagtttcagacttgctccttttg
ccaaactccttatttatgcecttactcgtacagtgtgeaatactge
GAGACCTACGGCTACgtggcctttctggggaccgagaattagtgt
TCTCAAATGCCTGggatttaaatgcggecgegaatgeac
caagtttcagacttgctccttttgagtcttc

ggatttaaatgcggeegegaatgeac
CATTAATTGCGTTGCGCgaggaaagtggggtacagtatgtacatac
TGCAGTACtcctcggtgggtgattcggtagagetttcggtctttgg
ccgaggaGTACTGCAAAAAGTGCTGGTCGGATGACGT
cagactgggt AGAGACCGGGTTGGCGGCGCATTTG
CCCGGTCTCTacccagtctgtgaaggtggttgagaagcacgttc
catagGTAGctatgaccgtatgcaaatattcgaaccgtttt
catagCTACctatgaccgtatgcaaatattcgaaccgtttt
actggccgtcgttttacaacAGAGACCGGGTTGGCGGCGCATTTGTG
taattgagaaggccactGTAGCCGTAGGTCTCGTACTGCTTGAC
ACCTACGGCTACagtggccttctcaattaaaataaac
TCTCAAATGCCTGgcacgcgatttccctgattactatgatatatttc
ggtacagtatgtacatacttgtaaggtgcaca

gcacgegatttccctgattactatgatatatttc
GCCAGTCTTGCCGGTAGAGACCGGGTTGGCGGCGCATTTGTG
ACCCGGTCTCTACCGGCAAGACTGGCCACATCGACGGACTG
CGTAGTTGGATCTTAAGTGTTCTCCAGCACTTGTTTAGCTCTA
GAGAACACTTAAGATCCAACTACGGAACTTGTGTTGATG
cggtcatagGTAGGACACGGGCATCTCACTTGCAT
AAGTGAGATGCCCGTGTCAGGACACGGGCATCTCACTTGCAT
AGATGCCCGTGTCCTGACACGGGCATCTCACTTGCATAT
TAATTGCGTTGCGCctgaagacaaggccgacgatgatgage
GAGTGAATTGgagggttgacgtagatcaggttgatggtgat
cgtcaaccctcCAATTCACTCACTCTCCCGACTATCCAACaacg
aagacactgcggeAGAGACCGGGTTGGCGGCGTATTTG

cgcagtgtettgegtctctggatcttccagtggtgcatgaacg




intF3-2-HUH-R
intF3-dn-F
intF3-dn-R
IntF3-line-F

intF3-line-R

cagaatgtcagcGTAGCCGTAGGTCTCGTACTGCTTGAC
GGCTACgctgacattctgegtetggtacatetgte
TCTCAAATGCCTGgaaaggcacagagatgcccttgagagggatcacg
ctgaagacaaggccgacgatgatgage

gaaaggcacagagatgcccttgagagggatcacg
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— IntAlup —C aaBFS L HUH — IntAldn —
Prorerin Terxpez
- — ez A enero T L smon— L iz -
— IntClup —C ere10 1L wumer HUH - IntCldn — Ternro Tetuuon Prorerin
Tercro  Teruman Prorerin
_C 1 — IntE3up -C ererz L L sm;rs:- HUH - IntE3dn —
— IntC2up ERG12 J———r— ERG13 HUH - IntC2dn — Teromarz  Tergngrs Progypr
Progxe; Tereers Tergngrs Progxp
et o LT encao L e -
— IntC3up —C o LT Ekﬂzﬂl HUH - IntC3dn — P A Pro
Terr  Tergpcro Proyerin
— IntElup —C mes L L Ekaml HUH - IntEldn — — IntFlup —C ERG8 H ERGISl HUH - IntFldn —
Progee Teresgs  Terengrs Proge: Proger  Tefucs  Tereers Progxpy
¢ d
— IntF2up —C tHMGR H tHMGRl HUH - IntF2dn —
Prores Terumcs Teruuan Prorgsin

— IntF2up —C naan T T rHMGR:— HUH - IntF2dn —
Prorerin Ter er ymcr

— IntF3up —C aaBFS J_— HUH — IntF3dn —
Proresin Terom

— IntF3up —C aaBFS H aaBFSl HUH - IntF3dn —

hisG-ura-hisG

1T ;-;g;,n_ HUH - IntF2dn —

Proyeein  Terypro

pPRSF-vector backbone

Provm Kanar —

Terum: Terumes

Figure S1 (a-c) Schematic representation of gene chromosome integration in this

study and (b) schematic representation of pRSF vector backbone. Blue rectangular

boxes represent homologous arms, orange rectangular box represents the his-ura-his

box, green arrow boxes represent genes, blue curved arrows represent promoters and

the dark blue T represents terminators.

Table S3 The exogenous DNA used in this study.

Genes

Sequence (codon optimized)

aaBFS

ATGTCCACCCTGCCCATCTCCTCTGTCTCCTCTTCCTCTTCCACCTCCCCC
ATTGTCGTGGACGACAAGGACTCTACCAAGCCCGACGTGATCCGACACA
CCACCACCTTCAACGCCTCTATTTGGGGTGACCAGTTCCTCACCTACGA
CGAGCCCGAGGACCTGGTCATGAAGAAGCAGCTGGTGGAGGAGCTCAA
GGAAGAGGTCAAGAAGGAGCTGATCACCATTAAGGGCTCCAACGAGCC
CATGCAGCACGTCAAGCTGATCGAGCTCATTGACGCCGTGCAGCGACTC




GGTATCGCTTACCACTTCGAGGAAGAGATCGAGGAAGCCCTGCAGCAC
ATTCACGTCACCTACGGAGAGCAGTGGGTGGACAAGGAGAACCTCCAG
TCTATTTCCCTGTGGTTCCGACTGCTCCGACAGCAGGGTTTCAACGTCTC
TTCCGGAGTGTTCAAGGACTTCATGGACGAGAAGGGAAAGTTCAAGGA
GTCTCTGTGCAACGACGCCCAGGGCATCCTGGCTCTCTACGAGGCCGCT
TTCATGCGAGTCGAGGACGAGACCATTCTGGACAACGCCCTGGAGTTCT
CCAAGGTGCACCTCGACATCATTGCTAAGGACCCCTCTTGTGACTCTTCC
CTGCGAACCCAGATTCACCAGGCTCTGAAGCAGCCTCTCCGACGACGA
CTGGCTCGAATCGAGGCTCTGCACTACATGCCCATCTACCAGCAGGAGA
CCTCCCACGACGAGGTCCTGCTCAAGCTGGCTAAGCTCGACTTCTCCGT
GCTCCAGTCTATGCACAAGAAGGAGCTGTCTCACATCTGCAAGTGGTGG
AAGGACCTGGACCTCCAGAACAAGCTCCCCTTCGTCCGAGACCGAGTC
GTGGAGGGATACTTCTGGATCCTGTCCATCTACTACGAGCCCCAGCACG
CCCGAACCCGAATGTTCCTCATGAAGTCTTGCATGTGGCTGGTCGTGCTC
GACGACACCTTCGACAACTACGGCACCTACGAGGAGCTGGAGATCTTC
ACCCAGGCTGTCGAGAAGTGGTCTATTTCCTGTCTGGACATGCTCCCCG
AGTACATGAAGCTGATCTACCAGGAGCTGGTCAACCTCCACGTGGAGAT
GGAGGAGTCCCTGGAGAAGGAAGGCAAGGCCTACCAGATTCACTACGT
GAAGGAGATGGCTAAGGAGCTCGTCCGAAACTACCTGGTGGAGGCCCG
ATGGCTCAAGGAAGGCTACATGCCCACCCTGGAGGAGTACATGTCTGTC
TCCATGGTGACCGGAACCTACGGCCTGATGACCGCTCGATCTTACGTCG
GCCGAGGTGACATCGTGAACGAGGACACCTTCAAGTGGGTGTCTTCCTA
CCCTCCCATCGTCAAGGCCTCCTGCGTGATCATTCGACTCATGGACGACA
TTGTCTCTCACAAGGAAGAGCAGGAGCGAGGTCACGTGGCTTCTTCCAT
TGAGTGCTACTCTAAGGAGTCCGGAGCCTCTGAGGAAGAGGCCTGTGA
GTACATCTCCCGAAAGGTCGAGGACGCCTGGAAGGTCATCAACCGAGA
GTCTCTCCGACCTACCGCTGTCCCTTTCCCTCTGCTCATGCCTGCCATCA
ACCTCGCTCGAATGTGTGAGGTCCTGTACTCCGTGAACGACGGCTTCAC
CCACGCCGAGGGTGACATGAAGTCCTACATGAAGTCTTTCTTCGTGCAC
CCCATGGTCGTGTAA

¢jBFS

ATGAAGGACATGAGCATTCCACTTTTGGCGGCGGTGTCTTCATCCACGG
AGGAGACTGTGCGACCCATTGCTGACTTCCATCCGACACTGTGGGGCAA
CCACTTCTTGAAATCTGCTGCCGATGTGGAGACTATTGACGCCGCGACT
CAGGAACAGCACGCCGCTCTCAAGCAGGAGGTGCGTCGCATGATCACC
ACAACGGCCAACAAGCTGGCCCAAAAGCTCCACATGATTGATGCCGTTC
AACGGTTAGGAGTGGCCTACCACTTTGAGAAGGAGATTGAGGACGAGC
TGGGAAAGGTTTCCCATGATCTGGACTCTGACGATCTCTACGTGGTCTCC
CTTCGGTTCAGACTATTCCGACAGCAGGGCGTTAAGATCAGTTGTGACG
TCTTTGACAAGTTCAAGGATGATGAGGGTAAGTTCAAGGAAAGTCTGAT
CAACGATATCAGAGGCATGCTGTCCCTTTATGAAGCAGCCTATTTGGCAA
TCCGAGGAGAGGATATCCTGGACGAGGCTATTGTGTTCACAACCACCCA
CCTGAAGTCTGTCATCTCCATTTCCGACCACTCGCATGCCAATTCCAACC
TGGCTGAGCAGATCAGACACAGCTTGCAGATTCCTCTGCGAAAGGCCGC
AGCCCGTCTGGAGGCTCGATACTTTTTGGACATCTACTCGCGAGACGAC




CTGCATGACGAAACTCTGCTCAAATTTGCCAAGCTTGATTTCAACATTCT
GCAGGCTGCTCACCAGAAGGAGGCGTCCATCATGACCCGATGGTGGAA
CGACCTCGGCTTCCCCAAGAAGGTTCCATATGCCAGAGACCGAATCATC
GAGACCTACATCTGGATGCTTCTTGGTGTTTCTTACGAGCCCAACCTCGC
GTTTGGGCGAATCTTCGCTTCCAAGGTGGTGTGTATGATCACAACCATAG
ATGACACTTTTGATGCATACGGTACCTTCGAGGAGCTCACTCTGTTCACT
GAGGCCGTCACTAGGTGGGACATTGGTCTCATCGACACCCTGCCGGAGT
ACATGAAATTCATTGTCAAGGCGCTGTTGGATATCTACCGAGAGGCCGA
GGAAGAGCTCGCAAAGGAGGGCCGCTCGTACGGAATCCCCTACGCTAA
ACAGATGATGCAGGAGCTGATTATCCTCTACTTCACCGAAGCCAAGTGG
CTGTACAAGGGCTACGTTCCTACTTTTGACGAGTATAAAAGCGTCGCACT
ACGTTCGATTGGCCTTCGAACCCTGGCCGTCGCTAGTTTTGTCGATCTAG
GAGACTTTATTGCCACCAAGGACAACTTCGAATGCATTCTCAAGAATGC
TAAGTCGCTCAAGGCTACAGAAACCATTGGACGGCTCATGGACGACATT
GCAGGTTACAAGTTTGAGCAGAAACGGGGCCACAACCCCTCTGCTGTC
GAGTGCTACAAGAACCAGCATGGAGTATCTGAAGAAGAAGCCGTGAAA
GAACTCTTACTGGAAGTCGCCAATTCGTGGAAGGACATTAACGAGGAGC
TGCTCAACCCTACGACGGTACCTCTCCCCATGCTCCAACGACTTCTGTAT
TTTGCTCGGTCAGGTCATTTCATCTACGACGATGGTCACGACAGATACAC
CCATTCTCTAATGATGAAGCGACAAGTGGCTCTGCTGTTGACAGAGCCT
CTTGCCATTTGA

mcBFS

ATGAGCACCATACCCGTCTCCTCTGTAAGTTTTTCCTCGTCAAGCTCTCC
GCTGGTCCTTGATGACAAATTGAGTACCAAGCAGGACGTGGTGCGACAC
ACCATGAACTTCTCGGCAAGCATTTGGGGAGACCAGTTTTTAACTTATCA
TGAGCCAGAGGATCTGGTGATCAAGAAGCAACTCGTCGAGCAGCTCAA
GGAGGAGGTTAAGAAGGAACTGATGACCATCAAGGGCTCCAACGAACC
TATGCAGCATATCAAGCTTATGGAGCTGATTGATTCGGTCCAGAGACTGG
GTATTGCCTACCACTTTGAGGAGGAAATCGAGGAGGCCCTCCAACACAT
CCACGTCACGTACGGAGAGCAGTGGATCGACAAGGAGAACCTGCAATC
TGTGTCTCTGTGGTTCCGACTGCTCAGACAGCAGGGCTTCAACGTGTCT
TCTGGTGTGTTCAAGGACTACACCGATGAGAAGGGGGACTTCAAAGAG
TCGTTGTGCAACGACGCACACGGCATCCTGGCTCTCTATGAAGCTGCTT
ACATGCGAGTTGAGGGCGAGACCACTTTGGACAAGGCGCTCGAGTTCA
CCAAGGTGCATCTCGACATCATCAGTAAGGACCCCTCCTGTGACTCTTAT
CTGCGAACGCGAGTCCACCAGGCTCTCAAACAACCTCTCCGCCGTCGG
CTGGCAAGAATCGAAGCGCTGCACTACATGCCTGTCTACCAGCAAGACT
CCTCGCATAATGAGGTTCTGTTAAAGCTGGCCAAACTTGATTTCTCCGTC
CTACAGTCCATGCACAAGACGGAGCTCAGCCACATTTGCAAGTGGTGGA
AGGATCTCGATCTGCAGAACAAGCTCCCCTACGTGCGAGACAGAGTGGT
CGAGGGCTACTTCTGGATTCTGTCGATCTACTACGAGCCCCAGCGGGCC
CGAACTCGAATGTTCCTGATGAAGACTTGTATGTGGCTGGTCGTTCTGG
ATGATACCTTTGACAACTATGGAACATATGAGGAATTGGAGATTTTTGCC
CAGGCCGTTGAGCGGTGGTCCATAAGTTGCATGGATATGCTGCCCGAGT
ACATGAAGCTGATTTACCAGGAGCTTGTGAATCTGCATGTGGACATGGA




AGAGTCCCTTGAGAAAGGTGGCAAGACTTATCAGATCCAGTACGTCAAG
GAAATGGCCAAGGAACTCGTAAGGAACTACTTGGTGGAGGCTCGATGG
CTCAAGGAGGGATATATGCCCACACTAGAGGAGTACATGTCGGTTTCTAT
GGTGACGGGAACTTACGGCTTGATGATTGCGCGGTCGTACGTCGGTCGT
GACGACATTGTGACAGAGGACACCTTCAAGTGGGTTAGTTCTTACCCTC
CCATCATTAAGGCTTCATGTGTCATTGTGAGATTGATGGACGATATTGTTT
CGCATCGTGAGGAACAGGAGCGAGGACACGTGGCTTCGTCTATTGAGT
GCTACTCCAAAGAAAGTGGTGCCACCGAAGAAGAAGCCTGTGAATACA
TCTCTTCCAAGGTCGAAGACGCCTGGAAGGTAATCAACCGAGAGTCACT
TCGCCCGACAGCCGTTCCTTTTCCTCTGCTTATGCCAGCTATTAATTTAGC
ACGAATGTGTGAGGTGCTGTACTCTGTCAACGATGGACTCACTCATGCC
GAGGGTGACATGAAGTCCTACATGAAAAGCTACTTTGTGCACCCCATGG
TTATTTGA

nadh-HMHR

ATGACCGGCAAGACTGGCCACATCGACGGACTGAATTCTCGAATCGAGA
AGATGCGAGACCTGGACCCCGCCCAAAGACTGGTGAGAGTGGCTGAAG
CTGCTGGCCTGGAACCTGAAGCTATCTCTGCTCTGGCTGGCAATGGAGC
TCTGCCCCTGTCTCTTGCTAATGGCATGATTGAAAATGTGATCGGCAAGT
TCGAGCTGCCCCTGGGCGTTGCTACTAACTTTACTGTGAATGGCAGAGA
TTACCTGATCCCCATGGCCGTGGAAGAGCCCTCTGTGGTTGCTGCTGCTT
CTTACATGGCCAGAATCGCCCGAGAGAACGGCGGCTTTACTGCCCATGG
AACTGCCCCTCTGATGAGAGCTCAGATTCAAGTGGTGGGACTGGGCGAC
CCCGAAGGAGCTAGACAAAGACTGCTGGCTCACAAAGCCGCCTTTATG
GAAGCCGCCGATGCTGTGGATCCTGTGCTGGTTGGACTGGGAGGAGGAT
GTAGAGATATTGAGGTGCACGTGTTTCGAGACACCCCCGTGGGAGCTAT
GGTGGTGCTGCATCTTATTGTGGACGTGCGAGACGCCATGGGCGCTAAT
ACTGTGAATACCATGGCCGAGCGACTGGCCCCCGAAGTGGAACGAATTG
CTGGCGGAACTGTGCGACTGCGAATTCTGTCTAATCTGGCCGACCTGCG
ACTGGTGCGAGCCAGAGTGGAATTAGCTCCTGAAACCCTGACTACTCAG
GGCTATGACGGAGCTGACGTGGCTCGAGGAATGGTGGAAGCTTGTGCC
CTGGCTATTGTGGACCCCTATAGAGCCGCCACTCATAACAAGGGAATCAT
GAACGGCATCGACCCCGTGGTGGTGGCCACTGGAAACGATTGGAGAGC
TATTGAGGCCGGAGCTCACGCCTATGCCGCTAGAACTGGACACTATACTT
CTCTGACCCGATGGGAGCTGGCCAACGACGGCAGACTGGTGGGAACTA
TTGAGCTGCCCCTGGCTCTGGGACTGGTGGGAGGAGCTACTAAAACTCA
CCCTACCGCCCGAGCCGCCCTGGCTCTGATGCAAGTGGAAACCGCTACT
GAGCTGGCCCAAGTGACTGCCGCTGTGGGACTGGCTCAAAATATGGCCG
CTATCCGAGCCCTGGCTACCGAGGGAATTCAGAGAGGCCATATGACTCT
GCACGCCCGAAATATTGCCATCATGGCCGGCGCTACTGGCGCCGATATTG
ATAGAGTGACCAGAGTGATCGTGGAGGCCGGAGACGTTTCTGTGGCTAG
AGCTAAACAAGTGCTGGAGAACACTTAA




