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Table S1 Plasmids used in this work. 

Plasmids Descriptions Source 

pRSF-HUH hisG-Pura3-Ura3-TUra3-hisG (HUH), Kanar Lab storage 

pRSF-ku70-HUH HR donor to disrupt ku70 locus This work 

pRSF-ku80-Leu2-HUH HR donor to integrate PTEFin-Leu2-TXPR2 into ku80 locus This work 

pRSF-inA1-aaBFS-

HUH 

HR donor to integrate PTEFin-aaBFS-TXPR2 into intA1 locus This work 

pRSF-intC1-ERG10-

tHMGR-HUH 

HR donor to integrate PTEFin-ERG10-TERG10 and PTEFin-

tHMGR-THMGR into intC1 locus 

This work 

pRSF-intC2-ERG12- 

ERG13-HUH 

HR donor to integrate PEXP1-ERG12-TERG12 and PEXP1-

ERG13-TERG13 into intC2 locus 

This work 

pRSF-intC3-IDI- 

ERG20-HUH 

HR donor to integrate PTEFin-IDI-TIDI and PTEFin-ERG20-

TERG20 into intC3 locus 

This work 

pRSF-intE1-ERG8- 

ERG19-HUH 

HR donor to integrate PEXP1-ERG8-TEXP1 and PEXP1-ERG19-

TERG19 into intE1 locus 

This work 

pRSF-aaBFS-cjBFS-

HUH 

HR donor to integrate PTEFin-cjBFS-TXPR2 into aaBFS locus This work 

pRSF-aaBFS-mcBFS-

HUH 

HR donor to integrate PTEFin-mcBFS-TXPR2 into aaBFS locus This work 

pRSF-intE2-ERG10-

tHMGR-HUH 

HR donor to integrate PTEFin-ERG10-TERG10 and PTEFin-

tHMGR-THMGR into intE2 locus 

This work 

pRSF-intE3-ERG12- 

ERG13-HUH 

HR donor to integrate PEXP1-ERG12-TERG12 and PEXP1-

ERG13-TERG13 into intE3 locus 

This work 

pRSF-intE4-IDI- 

ERG20-HUH 

HR donor to integrate PTEFin-IDI-TIDI and PTEFin-ERG20-

TERG20 into intE4 locus 

This work 

pRSF-intF1-ERG8- 

ERG19-HUH 

HR donor to integrate PEXP1-ERG8-TEXP1 and PEXP1-ERG19-

TERG19 into intF1 locus 

This work 



pRSF-intF2-tHMGR- 

tHMGR-HUH 

HR donor to integrate PTEFin-tHMGR-THMGR and PTEFin-

tHMGR-THMGR into intF2 locus 

This work 

pRSF-intF2-

nadhHMGR-

nadhHMGR-HUH 

HR donor to integrate PTEFin-nadhHMGR-TXPR2 and PTEFin-

nadhHMGR-TXPR2 into intF2 locus 

This work 

pRSF-intF2-

nadhHMGR-tHMGR-

HUH 

HR donor to integrate PTEFin-nadhHMGR-TXPR2 and PTEFin-

tHMGR-THMGR into intF2 locus 

This work 

pRSF-intF3-aaBFS-

HUH 

HR donor to integrate PTEFin-aaBFS-TXPR2 into intF3 locus This work 

pRSF-intF3-aaBFS-

aaBFS-HUH 

HR donor to integrate PTEFin-aaBFS-TXPR2 and PTEFin-

aaBFS-TXPR2 into intF3 locus 

This work 

 
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 CTTTGAGCagagaccgggttggcggcgtatttg 

ku80-Leu2-tef-R gtttcgggttcctgcggttagtactgcaaaaagtgctg 

ku80-Leu2-F ctaaccgcaggaacccgaaactaagaagaccaagactgac 

ku80-Leu2-R gttttacaacGACACGGGCATCTCACTTGCATATG 

ku80-Leu2-HUH-F CCGTGTCgttgtaaaacgacggccagtcgaac 

ku80-Leu2-HUH-R TGTATCCGTAGCCGTAGGTCTCGTACTGCTTGAC 

ku80down-F GGCTACGGATACATATTGGTGACAGTTACCGCAATC 

ku80down-R TCTCAAATGCCTGGATTCTGGATCCATTCCCTTTGGTGCTGCTTC 

ku80-line-F AGCAACCCACTGCCGCTCAACC 

ku80-line-R GATTCTGGATCCATTCCCTTTGGTGCTGCTTC 



intA1-aabfs-up-F CGTTGCGCgaatgcgtgcgatttattatcccaaaaatac 

intA1-aabfs-up-R CCCGGTCTCTtgtcgcactcggccgatatggtttgatc 

intA1-aabfs-tef-F gcgacaAGAGACCGGGTTGGCGGCGTATTT 

intA1-aabfs-tef-R GTGGACATTCTAGAGAATGATTCTTATACTCAGAAGGAAATG 

intA1-aabfs-F TTCTCTAGAATGTCCACCCTGCCCATCTCCTCTGTC 

intA1-aabfs-R AGGCTCGAGTTACACGACCATGGGGTGCACGAAGAAAG 

intA1-aabfs-xpr-F CTCGAGCCTGTCCCCACGTTGCCGGTCTTGC 

intA1-aabfs-xpr-R cgttttacaacACGGGCATCTCACTTGCGTATGTATG 

intA1-aabfs-HUH-F AGATGCCCGTgttgtaaaacgacggccagtcgaac 

intA1-aabfs-HUH-R ctagtggatGTAGCCGTAGGTCTCGTACTGCTTGAC 

intA1-aabfs-dn-F ACGGCTACatccactagtggcctgccatagcactattg 

intA1-aabfs-dn-R TCTCAAATGCCTGgatttaaatgcggccgcgaatgcacgc 

intA1-aabfs-line-F gaatgcgtgcgatttattatcccaaaaataccc 

intA1-aabfs-line-R gatttaaatgcggccgcgaatgcac 

intA1-cjbfs-tef-R ATGTCCTTTCTAGAGAATGATTCTTATACTCAGAAGGAAATG 

intA1-cjbfs-F AATCATTCTCTAGAAAGGACATGAGCATTCCACTTTTGGCG 

intA1-cjbfs-R GGGGACAGGCTCGAGTCAAATGGCAAGAGGCTCTGTCAACAGC

AGAG 

intA1-cjbfs-xpr-F TGCCATTTGACTCGAGCCTGTCCCCACGTTGCCGGTCTTGC 

intA1-mc-bfs-tef-R TATGGTGCTTCTAGAGAATGATTCTTATACTCAGAAGGAAATG 

intA1-mcbfs-F ATCATTCTCTAGAAGCACCATACCCGTCTCCTCTGTAAGTTTTTC 

intA1-mcbfs-R GGACAGGCTCGAGTCAAATAACCATGGGGTGCACAAAG 

intA1-mcbfs-xpr-F GTTATTTGACTCGAGCCTGTCCCCACGTTGCCGGTCTTGCCTC 

intC1-up-F CGTTGCGCttgctggccttttgctcacatgttctttcctg 

intC1-up-R TGCAGTACaaaatcataaataatagatgaatag 

intC1-ERG10-tef-F gattttGTACTGCAAAAAGTGCTGGTCGGATG 

intC1-ERG10-tef-R GACACAAATGCGCCGCCAACCCGGTCTCTGAGCCCG 

intC1-ERG10-F GTCTCTGAGCCCGTCTACATTGTTTCTACTG 

intC1-ERG10-R CGTGTCCTGCAGGCCGTGACGAATACGACTCTCG 

intC1-ERG10-xpr-F CTGCAGGACACGGGCATCTCACTTGCAT 

intC1-ERG10-xpr-R tcatagGTAGGATCCAACTACGGAACTTGTGTTG 

intC1-tHMGR-F GGATCCTACctatgaccgtatgcaaatattcgaaccg 

intC1-tHMGR-R CTTTTTGCAGTACacccagtctgtgaaggtggttgagaagc 

intC1-tHMGR-tef-F gactgggtGTACTGCAAAAAGTGCTGGTCGGATGACGTGG 



intC1-tHMGR-tef-R tacaacAGAGACCGGGTTGGCGGCGCATTTG 

intC1-tHMGR-HUH-F CGGTCTCTgttgtaaaacgacggccagtcgaac 

intC1-tHMGR-HUH-F ggatctgaGTAGCCGTAGGTCTCGTACTGCTTGAC 

intC1-dn-F TACGGCTACtcagatccactagtggcctagtcgtg 

intC1-dn-R TCTCAAATGCCTGgaagtggggatttaaatgcggccgc 

intC1-line-F ttgctggccttttgctcacatgttc 

intC1-line-R gaagtggggatttaaatgcggccgc 

intC3-up-F GCGTTGCGCccttattcgactcactatagaagttcctattc 

intC3-up-R CTTTTTGCAGTACcgtatacgggcatctcctctgac 

intC1-IDI-tef-F gtatacgGTACTGCAAAAAGTGCTGGTCGGATG 

intC1-IDI-tef-R GTAAGACGTCGTAGAGACCGGGTTGGCGGCGCATTTG 

intC1-IDI-F CGGTCTCTACGACGTCTTACAGCGACAAAATCAAGAG 

intC1-IDI-R ATGAATACAGTTGTATCTGGAGTCGAGACATGATG 

intC1-ERG20-F CAGATACAACTGTATTCATTGTGGGCCGAAGTGAAGAGG 

intC1-ERG20-R CTTTTTGCAGTACTCCAAGGCGAAATTCGAAAGCGTGTTCC 

intC1- ERG20-tef-F GCCTTGGAGTACTGCAAAAAGTGCTGGTCGGATGACGTG 

intC1- ERG20-HUH-R cgacacgaacaatGTAGCCGTAGGTCTCGTACTGCTTGAC 

intC3-dn-F CGGCTACattgttcgtgtcgatccgtacgacg 

intC3-dn-R TCTCAAATGCCTGaaatgcggccgcgaatgcacgcgataatta 

intC3-line-F cgactcactatagaagttcctattctctagaaagtataggaacttc 

intC3-line-R aaatgcggccgcgaatgcacgcgataatta 

intC2-up-F CATTAATTGCGTTGCGCggttctgataacgagtaatcgttaatcc 

intC2-up-R ggcgccaaactccttctagagaataggaacttctatagtgagtc 

intC2-ERG12-exp-F cctattctctagaaggagtttggcgcccgttttttcg 

intC2-ERG12-exp-R AATGATGTAGTCCATgctgtagatatgtcttgtgtgtaagggggttgg 

intC2-ERG12-F atatctacagcATGGACTACATCATTTCGGCGCCAGG 

intC2-ERG12-R GAGCTCGGGAAGAATGGAGATGGGCCTATGACTCC 

intC2-ERG13-F ATTCTTCCCGAGCTCCACTTCTCGTGTTTTTCGTGTGCACAGATG 

intC2-ERG13-R ctacagcATGTCGCAACCCCAGAACGTTGGAATCAAAG 

intC2-ERG13-exp-F GGGGTTGCGACATgctgtagatatgtcttgtgtgtaagggggttg 

intC2-ERG13-exp-R cgttttacaacaaggagtttggcgcccgttttttcg 

intC2-HUH-F ccaaactccttgttgtaaaacgacggccagtcgaacc 

intC2-HUH-R gtatccgaggagttcGTAGCCGTAGGTCTCGTACTGCTTGAC 

intC2-dn-F CCTACGGCTACgaactcctcggatacctccgagtgtgcagc 



intC2-dn-R TCTCAAATGCCTGgcgaatgcacgcgatgattgaaacgcctg 

intC2-line-F ggttctgataacgagtaatcgttaatccgcaaataac 

intC2-line-R gcgaatgcacgcgatgattgaaacgcctg 

intE1-up-F TTAATTGCGTTGCGCtaacaatgataaaccaaggcccattgattgagac 

intE1-up-R aaactccttgcattgtccaagtacaatactaaacatactgtac 

intE1-ERG8-exp-F tggacaatgcaaggagtttggcgcccgttttttcgagccc 

intE1-ERG8-exp-R CGAATAGGTGGTCATgctgtagatatgtcttgtgtgtaagggggttgg 

intE1-ERG8-F atctacagcATGACCACCTATTCGGCTCCGGGAAAGGC 

intE1-ERG8-R GCACTTGGACTCGAGCCATTCACAGACGCGGAAAAG 

intE1-ERG19-F CTCGAGTCCAAGTGCGAGATCCAGGACCGAGCGTTTG 

intE1-ERG19-R tacagcATGATCCACCAGGCCTCCACCACCGCTCCGGTGAAC 

intE1-ERG19-exp-F CCTGGTGGATCATgctgtagatatgtcttgtgtgtaagggggttg 

intE1-ERG19-exp-R ttttacaacccccacacgtttcggtgagtatgagcggcggcagattcgagcgtttcc 

intE1-HUH-F acgtgtgggggttgtaaaacgacggccagtcgaac 

intE1-HUH-R tatgcttgtcgacgctGTAGCCGTAGGTCTCGTACTGCTTGAC 

intE1-dn-F CCTACGGCTACagcgtcgacaagcatacagccctcg 

intE1-dn-R TCTCAAATGCCTGgaatgcacgcgatgttagaagcaattgga 

intE1-line-F taacaatgataaaccaaggcccattgattgagac 

intE1-line-R gaatgcacgcgatgttagaagcaattggag 

intE2-up-F CGTTGCGCttcagtcgataccatggccgtcaactttcttg 

intE2-up-R ACTTTTTGCAGTACcagggatatagcgagctacgtggtggtgc 

intE2-dn-F CCTACGGCTACgtgtggattgcgatattgaagtgttgactcg 

intE2-dn-R TCTCAAATGCCTGgcgatgaaatacgccaggtttgtagactatacc 

intE2-line-F cagtcgataccatggccgtcaactttc 

intE2-line-R gcgatgaaatacgccaggtttgtagactatacc 

intE3-up-F CTTACATTAATTGCGTTGCGCtaagcggcttctatccatggtttactg 

intE3-up-R ggcgccaaactccttgattccgaacagaaggaatgcacgcgatc 

intE3-dn-F TACGAGACCTACGGCTACctgaactgtatacccaatgtacttgtacgccttgaatc 

intE3-dn-R TCTCAAATGCCTGtgaaggaaatgcctaaaacctgaattgaacgaagcg 

intE3-line-F cggcttctatccatggtttactgaggagaaatgttc 

intE3-line-R tgaaggaaatgcctaaaacctgaattgaacgaagcg 

intE4-up-F AATTGCGTTGCGCgccccctgggcggttctgataacgagtaat 

intE4-up-R GCACTTTTTGCAGTACaatgaagtgaagttcctatactttctagagaataggaacttct 

intE4-dn-F AGACCTACGGCTACgatagggaacaccgcggaacagggaacatc 



intE4-dn-R TCTCAAATGCCTGcacgcgatttaacactggaccgtactgccc 

intE4-line-F ctgggcggttctgataacgagtaatcg 

intE4-line-R cacgcgatttaacactggaccgtactgccc 

intF1-up-F CATTAATTGCGTTGCGCacacacaagtttcagacttgctccttttg 

intF1-up-R ccaaactccttatttatgcccttactcgtacagtgtgcaatactgc 

intF1-dn-F GAGACCTACGGCTACgtggcctttctggggaccgagaattagtgt 

intF1-dn-R TCTCAAATGCCTGggatttaaatgcggccgcgaatgcac 

IntF1-line-F caagtttcagacttgctccttttgagtcttc 

intF1-line-R ggatttaaatgcggccgcgaatgcac 

intF2-up-F CATTAATTGCGTTGCGCgaggaaagtggggtacagtatgtacatac 

intF2-up-R TGCAGTACtcctcggtgggtgattcggtagagctttcggtctttgg 

intF2-1-tef-F ccgaggaGTACTGCAAAAAGTGCTGGTCGGATGACGT 

intF2-1-tef-R cagactgggtAGAGACCGGGTTGGCGGCGCATTTG 

intF2-1-thmgr-F CCCGGTCTCTacccagtctgtgaaggtggttgagaagcacgttc 

intF2-1-thmgr-R catagGTAGctatgaccgtatgcaaatattcgaaccgtttt 

intF2-2-thmgr-F catagCTACctatgaccgtatgcaaatattcgaaccgtttt 

intF2-2-HUH-F actggccgtcgttttacaacAGAGACCGGGTTGGCGGCGCATTTGTG 

intF2-2-HUH-R taattgagaaggccactGTAGCCGTAGGTCTCGTACTGCTTGAC 

intF2-dn-F ACCTACGGCTACagtggccttctcaattaaaataaac 

intF2-dn-R TCTCAAATGCCTGgcacgcgatttccctgattactatgatatatttc 

IntF2-line-F ggtacagtatgtacatacttgtaaggtgcaca 

intF2-line-R gcacgcgatttccctgattactatgatatatttc 

intF2-nadh-tef-R GCCAGTCTTGCCGGTAGAGACCGGGTTGGCGGCGCATTTGTG 

intF2-nadh-thmgr-F ACCCGGTCTCTACCGGCAAGACTGGCCACATCGACGGACTG 

intF2-nadh-thmgr-R CGTAGTTGGATCTTAAGTGTTCTCCAGCACTTGTTTAGCTCTA 

intF2-nadh-xpr-F GAGAACACTTAAGATCCAACTACGGAACTTGTGTTGATG 

intF2-nadh-xpr-R cggtcatagGTAGGACACGGGCATCTCACTTGCAT 

intF2-2nsdh-xpr-R AAGTGAGATGCCCGTGTCAGGACACGGGCATCTCACTTGCAT 

intF2-2nsdh-xpr-F AGATGCCCGTGTCCTGACACGGGCATCTCACTTGCATAT 

intF3-up-F TAATTGCGTTGCGCctgaagacaaggccgacgatgatgagc 

intF3-up-R GAGTGAATTGgagggttgacgtagatcaggttgatggtgat 

intF3-1-tef-F cgtcaaccctcCAATTCACTCACTCTCCCGACTATCCAACaacg 

intF3-2-tef-R aagacactgcggAGAGACCGGGTTGGCGGCGTATTTG 

intF3-2-HUH-F cgcagtgtcttgcgtctctggatcttccagtggtgcatgaacg 



intF3-2-HUH-R cagaatgtcagcGTAGCCGTAGGTCTCGTACTGCTTGAC 

intF3-dn-F GGCTACgctgacattctgcgtctggtacatctgtc 

intF3-dn-R TCTCAAATGCCTGgaaaggcacagagatgcccttgagagggatcacg 

IntF3-line-F ctgaagacaaggccgacgatgatgagc 

intF3-line-R gaaaggcacagagatgcccttgagagggatcacg 
 
 

 

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 

cjBFS 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 

 


