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Figure S1 Sample allele-specific PCR gel. (*) indicates a precise excision of the insertion shown. Both PCR products are
around 400 bp (see Materials and Methods). Sizes of molecular weight markers are indicated. (A) Allele-specific PCR gel for
cyp6d2$D mutation. P{SUPorP}*KG02287 serves as a positive control. (B) Allele-specific PCR gel for cyp6d2NT mutation.
P{GT1}*CG42565 serves as a positive control.
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AAGAACCACATTCTATTTGGGGTCAACATATTGAAAGCATAATGATATGCTGTTGATATC
AAGAACCACATTCTATTTGGGGTCAACATATTGAAAGCATAATGATATGCTGTTGATATC

AAGAACCACATTCTATTTGGGGTCAACATATTGAAAGCATAATGATATGCTGTTGAAATC
ARk KRk Rk Rk Rk Rk Rk Rk Rk Rk Rk Rk Rk kh kR hkhkhk kX hkhkhkhkhkhkhkxh*x **%

ATATACCTTTGAAATTAGTTGTGCATTTCTGTAATGTGCTCAACAGGTAGTCTCTTTGCT
ATATACCTTTGAAATTAGTTGTGCATTTCTGTAATGTGCTCAACAGGTAGTCTCTTTGCT

ATATACCTTTGAAATTAGTTGTGCATTTCTGTCATGGGCTCAACAGGTAGTCTCTTTGCT
hkkhkhkhhhkhhhkhhhhhkkhkhkhhkhhkhhkk *kk khkkhhkhhkhhrhhrkhrkhrk

TTTTGCCGCCCTGCTTCCCCTGAAGAGTCGAAAGCTTTTTCCAGCTGAGAAGTCACTTGT
TTTTGCCGCCCTGCT--CCCTGAAGAGTCGAAAGCTTTTTCCAGCTGAGAAGTCACTTGT

TTTTGCCGCCCTGCTTCCCCTGAAGAGTCGAAAGCTTTTTCCAGCTGAGAAGTCACTTGT
hkkhkhkhhhkhhhhhk  hhkhhkhhkhhhhhhhhhhhkkhkkhhkhhkkhkkhkkhkkkx*

TGATTTGCTGGAAGAGCAGCAGAGTCCAGAGAAAAAGACTCGGTTGTTTGTAGCGCTTAT
TGATTTGCTGGAAGAGCAGCAGAGTCCAGAGAAAAAGACTCGGTTGTTTGTAGCGCTTAT

TGATTTGCTGGAAGAGCAGCAGAGTCCAGAGAAAAAGACTCGGTTGTTTGTAGCGCTTAT
X

CGCGGGTTCTACGTCTATATAAGACCGATGCTCATGCAGTCGAATTGTACAGTTTGGAAG
CGCGGGTTCTACGTCTATATAAGACCGATGCTCATGCAGTCGAATTGTACAGTTTGGAAG

CGCGGGTTCTACGTCTATATAAGACCGATGCTCATGCAGTCGAATTGTACAGTTTGGAAG
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

GTGTGCATCGAGTAGTTCGCAAATATTTCACCACTTTTAGAAATTGTCGATTTTCAATAC
GTGTGCATCGAGTAGTTCGCAAATATTTCACCACTTTTAGAAATTGTCGATTTTCAATAC

GTGTGCATCGAGTAGTTCGCAAATATTTCACCACTTTTAGAAATTGTCGATTTTCAATAC
X

CAAAAGTTAGACTAGAGATTCTCAATATGTGGACCATTCTCCTGACGATCCTAATCGCGG
CAAAAGTTAGACTAGAGATTCTCGATATGTGGACCATTCTCCTGACGATCCTAATCGCGG

CAAAAGTTAGACTAGAGATTCTCAATATGTGGACCATTCTCCTGACGATCCTAATCGCGG
hkkhkhkhhhkhhhkhhkhhhhhhkh *hhkhhhhhhhhkkhhkhhkkhkhhkkhkkhkkkx*

GTCTGCTGTACAGATATGTGAAGCGGCACTACACTCACTGGCAGCGATTGGGAGTCGATG
GTCTGCTGTACAGATATGTGAAGCGGCACTACACTCACTGGCAGCGATTGGGAGTCGATG

GTCTGCTGTACAGATATGTGAAGCGGCACTACACTCACTGGCAGCGATTGGGAGTCGATG
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

AGGAGCCGGCAAAGATTCCCTTTGGCGTAATGGATACTGTCATGAAGCAGGAACGAAGTT
AGGAGCCGGCAAAGATTCCCTTTGGCGTAATGGATACTGTCATGAAGCAGGAACGAAGTT

AGGAGCCGGCAAAGATTCCCTTTGGCGTAATGGATACTGTCATGAAGCAGGAACGAAGTT
hkkhkhkhhhkhhhhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhkhkhhkkhkkhkkhkkk k%

TGGGCATGGCTCTGGCTGATATATACGCCCGGCACGAGGGCAAAATCGTTGGCATATACA
TGGGCATGGCTCTGGCTGATATATACGCCCGGCACGAGGGCAAAATCGTTGGCATATACA

TGGGCATGGCTCTGGCTGATATATACGCCCGGCACGAGGGCAAAATCGTTGGCATATACA
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

TGTTGAACAAACGAAGTATCCTGATCCGAGATGCCCAATTGGCTCGCCAAATCATGACCA
TGTTGAACAAACGAAGTATCCTGATCCGAGATGCCCAATTGGCTCGCCAAATCATGACCA

TGTTGAACAAACGAAGTATCCTGATCCGAGATGCCCAATTGGCTCGCCAAATCATGACCA
hkkhkhkhhhkhhhkhhhhhhkhhkhhkhhkhhkkhkkhkkhkkhhkhhkkhkkhkkhkkk k%

GCGATTTCGCCAGTTTCCACGATCGCGGGGTGTACGTGGACGAGGATAAGGACCCGTTGT
GCGATTTCGCCAGTTTCCACGATCGCGGGGTGTACGTGGACGAGGATAAGGACCCGTTGT

GCGATTTCGCCAGTTTCCACGATCGCGGGGTGTACGTGGACGAGGATAAGGACCCGTTGT
hkkhkhkhhhkhhhhhhkhhhkhhkhhkhhkhhkhhkkhkkhkkhhkkhkkhkkhkkhkkk k%

CGGCCAACCTTTTTAACCTAAGAGGTGCTTCATGGCGAAATCTACGTCAGAAACTTACGC
CGGCCAACCTTTTTAACCTAAGAGGTGCTTCATGGCGAAATCTACGTCAGAAACTTACGC

CGGCCAACCTTTTTAACCTAAGAGGTGCTTCATGGCGAAATCTACGTCAGAAACTTACGC
hkkhkhkhhhkhhkhhkhhkkhhkhhkhhkhhkkhkkhkkhkkhhkhhkhhkkhkkhkkk k%
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CGTCGTTCTCCTCCGGCAAAATTAAGGGCATGTTCGGCACCATCGACGACGTGGGCGATA
CGTCGTTCTCCTCCGGCAAAATTAAGGGCATGTTCGGCACCATCGACGACGTGGGCGATA

CGTCGTTCTCCTCCGGCAAAATTAAGGGCATGTTCGGCACCATCGACGACGTGGGCGATA
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkhhkhhkkhkkhkkk k%

AGTTGGTGCAGCATTTGGAGGGGGCCCTTGACCAAAGCGATGAAGTGGAGATCAAGGATG
AGTTGGTGCAGCATTTGGAGGGGGCCCTTGACCAAAGCGATGAAGTGGAGATCAAGGATG

AGTTGGTGCAGCATTTGGAGGGGGCCCTTGACCAAAGCGATGAAGTGGAGATCAAGGATG
hkkhkhkhhhkhhhhhkhhkkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

TGATGACCACGTATGCGGTGGACATCATTGGGTCAGTCATTTTTGGCTTGGAGATAGACA
TGATGACCACGTATGCGGTGGACATCATTGGGTCAGTCATTTTTGGCTTGGAGATAGACA

TGATGACCACGTATGCGGTGGACATCATTGGGTCAGTCATTTTTGGCTTGGAGATAGACA
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkhhkkhkkhkkhkkk k%

GCTTCCGAAATCCAAAAAACGAGTTCCGCGAGATCAGCAGCTCTACGTCTAGGGATGAAT
GCTTCCGAAATCCAAAAAACGAGTTCCGCGAGATCAGCAGCTCTACGTCTAGGGATGAAT

GCTTCCGAAATCCAAAAAACGAGTTCCGCGAGATCAGCAGCTCTACGTCTAGGGATGAAT
X

CTCTGCTGCTGAAGATTCACAATATGTCCATGTTCATTTGTCCACCgtgagttcaaaaat
CTCTGCTGCTGAAGATTCACAATATGTCCATGTTCATTTGTCCACCgtgagttcaaaaat

CTCTGCTGCTGAAGATTCACAATATGTCCATGTTCATTTGTCCACCgtgagttcaaaaat
hkkhkhkhhhkhhhhhkhhkkhhkhhkhhkhhkkhkkhkkhkkhkhkkhkkhkkhkkhkkk k%

aacccagggtatatatttgggaatctttatttctatatttataactaaattttgtacagG
aacccagggtatatatttgggaatctttatttctatatttataactaaattttgtacagG

aacccagggtatatatttgggaatctttatttctatatttataactaaattttgtacagG
khkkhkkkhkhkkhkhkkhkhhkkhkhhkkhkhkhkhhkhkhkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkkkhkkk,kkkikkk,kkk*x*

ATTGCTAAGCTAATGAACCGCTTGGGCTACGAAAGCCGCATTCTGACATCCCTGCGAGAC
ATTGCTAAGCTAATGAACCGCTTGGGCTACGAAAGCCGCATTCTGACATCCCTGCGAGAC

ATTGCTAAGCTAATGAACCGCTTGGGCTACGAAAGCCGCATTCTGACATCCCTGCGAGAC
hkkhkhkhhhkhhhkhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhkhkhhkkhkkhkkhkk ok k%

ATGATGAAGCGCACAATCGAGTTCCGGGAGGAGCACAACGTGGTGCGAAAGGACATGCTG
ATGATGAAGCGCACAATCGAGTTCCGGGAGGAGCACAACGTGGTGCGAAAGGACATGCTG

ATGATGAAGCGCACAATCGAGTTCCGGGAGGAGCACAACGTGGTGCGAAAGGACATGCTG
hkkhkhkhhhkhhhhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

CAGCTGCTGATCCGCCTCCGAAATACGGGCAAGATTGGCGAGGACGACGACCAGGTGTGG
CAGCTGCTGATCCGCCTCCGAAATACGGGCAAGATTGGCGAGGACGACGACCAGGTGTGG

CAGCTGCTGATCCGCCTCCGAAATACGGGCAAGATTGGCGAGGACGACGACCAGGTGTGG
hkkhkhkhhhkhhhhhhkhhhkhhkhhkhhkhhkhhkkhkkhkkhhkkhkkhkkhkkhkkk k%

GACATGGAAACCGCACAGGAGCAGCTGAAGTCTATGTCGATCGAGAAGATTGCCGCCCAG
GACATGGAAACCGCACAGGAGCAGCTGAAGTCTATGTCGATCGAGAAGATTGCCGCCCAG

GACATGGAAACCGCACAGGAGCAGCTGAAGTCTATGTCGATCGAGAAGATTGCCGCCCAG
hkkhkhkhhhkhhhhhhhhkhhhkhhkhhkhhkkhkkhkkhkkhkhkkhkkhkkhkkhkkk k%

GCATTCCTGTTCTACGTGGCGGGCTCGGAATCCACAGCTGCGGCGTCTGCCTTCACTCTC
GCATTCCTGTTCTACGTGGCGGGCTCGGAATCCACAGCTGCGGCGTCTGCCTTCACTCTC

GCATTCCTGTTCTACGTGGCGGGCTCGGAATCCACAGCTGCGGCGTCTGCCTTCACTCTC
hkkhkhkhhhkhhhhhhhhkkhhkhhkhhkhhkkhkkhkkhkkhhkhhkhhkkhkkhkkk k%

TACGAGCTGTCCATGTATCCGGAACTGCTGAAGGAGGCGCAAGAAGAAGTGGATGCTGTG
TACGAGCTGTCCATGTATCCGGAACTGCTGAAGGAGGCGCAAGAAGAAGTGGATGCTGTG

TACGAGCTGTCCATGTATCCGGAACTGCTGAAGGAGGCGCAAGAAGAAGTGGATGCTGTG
hkkhkhkhhhkhhhhhhhhhkhhkhhkhhkhhkkhkkhkkhkkhhkkhkkhkkhkkhkkk k%

CTGATGAAGCACAATCTGAAGCCCAAGGATAGGTTCACCTACGAGGCGGTGCAGGACTTA
CTGATGAAGCACAATCTGAAGCCCAAGGATAGGTTCACCTACGAGGCGGTGCAGGACTTA
CTGATGAAGCACAATCTGAAGCCCAAGGATAGGTTCACCTACGAGGCGGTGCAGGACTTA
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AAGTTTCTGGACATCTGCATCATGGgtgggtttcacatagcattcagtttcaacgatcct
AAGTTTCTGGACATCTGCATCATGGgtgggtttcacatagcattcagtttcaacgatcct
AAGTTTCTGGACATCTGCATCATGGgtgggtttcacatagcattcagttttaacgatcct

Rk R IR SR SR R R R S S S S S S Sk Sk S Sk S Sk Sk Sk S Sk S S S Sk Ok Sk Sk S Sk S Sk Sk Sk Sk Sk Ok gk Sk Sk Ok Sk Sk Ok Sk I Ok Ok gk Sk Sk Sk o

tagttaaacgtatttttgcagAAACCATTCGCAAATACCCCGGGCTACCATTCCTCAATC
tagttaaacgtatttttgcagAAACCATTCGCAAATACCCCGGGCTACCATTCCTCAATC

tagttaaacgtatatttgcagAAACCATTCGCAAATACCCCGGGCTACCATTCCTCAATC
khkkhkkhkhkkhkhkhkhk kkkhkkkhkhhkhkhkhkhkhkhkkhkhkkhkhhkhkhkkhkhkkhkhkkhkkkhkkkikkk,kkk*x*

GAGAGTGCACCGAAGATTATCCCGTACCTGGAACTAATCACATCATAGCCAAGGGAACAC
GAGAGTGCACCGAAGATTATCCCGTACCTGGAACTAATCACATCATAGCCAAGGGAACAC
GAGAGTGCACCGAAGATTATCCCGTACCTGGAACTAATCACATCATAGCCAAGGGAACAC

Rk R IR SR SR SR R R S S S S S S R Sk S Sk S S S Sk Sk Sk S S S Ok Ok Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk Gk Sk Ok Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk Sk S o

CCATTCTGATCTCGCTCTTTGGCATGCAGCGTGATCCCGTCTATTTTCCCAATCCCAATG
CCATTCTGATCTCGCTCTTTGGCATGCAGCGTGATCCCGTCTATTTTCCCAATCCCAATG
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GCTACGATCCCCATCGCTTCGATTCAAATAACATGAACTACGATCAGGCAGCTTATATGC
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CTTTTGGAGAGGGTCCTAGGCACTGCATAGgtaaggatgtgttttgtaccagtggtcttg
CTTTTGGAGAGGGTCCTAGGCACTGCATABgtaadgatgtgttttgtaccagtggtetty
CCTTTGGAGAGGGTCCTAGGCACTGCATAGgtaaggatgtgttttgtaccagtggtcttg
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Figure S2 Nucleotide sequence of Cyp6d?2 alleles. Nucleotide positions relative to Cyp6d2 transcription start site are
indicated. Red: untranslated regions, Blue: protein coding regions, Black uppercase: upstream intergenic region, Black
lowercase: introns. Asterisk below sequence indicates all three alleles are identical at this position. Highlighted SNPs
predicted to change amino acid sequence. Two stocks for each allele were sequenced to confirm changes: WT (P{SUPor-
P}KG06046, P{SUPor-P}KG01596), SD (P{SUPor-P}KG02287, P{SUPor-P}KG06675), NT (MI{ET1}CG3746, P{GT1}CG42565).
Alignment performed using Clustal Omega (Sievers et al. 2011) and boundaries are as defined by FlyBase.

Sievers F, Wilm A, Dineen D, Gibson TJ, Karplus K, Li W, Lopez R, McWilliam H, Remmert M, ding JSO, et al. 2011. Fast,
scalable generation of high-quality protein multiple sequence alignments using Clustal Omega. Molecular Systems Biology
7: 1-6.
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Table S1 Amino acid changes found in non-complementing region

Gene Mutation
CG30195 1125
CG34445 D26V

E55K

K128Q
CG3746 E20G

S44A
Cyp6d2 A459P/R
CG13511 A49T

6 Sl
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