
Fig. S1. Western blot analysis of transformed S. cerevisiae cells. Protein extracts of 

(A) Nvit_D12a (MW = 46610 Da) and (B) Nvit_D12b (MW = 465247 Da) and empty vector 

controls were separated on 13% SDS-PAGE gels and blotted on PVDF membranes. 

(FLAG)3-tagged proteins were visualised by chemiluminescence.  
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Fig. S2. Results the two replicates (Rep. 1 and Rep. 2) of the mass spectrometric 

analysis of the 12-desaturase Nvit_D12a in the rectal vesicles of male N. vitripennis. 

Ten rectal vesicles of 1–2 day old wasps were pooled per replicate and subjected to SDS-

PAGE. In-gel trypsin digested proteins were analysed by LC/MS/MS. Protein database 

searching of the resulting mass spectra was performed using the Mascot search engine. 

Rep. 1 

Rep. 2 
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Fig. S3. Sequence alignment of the two Δ12-desaturases Nvit_D12a (XP_001599836.1) 

and Nvit_D12b (XP_001599873.1) from N. vitripennis. Sequences detected in the male 

pheromone gland (rectal vesicle) by LC/MS/MS are indicated in colour (yellow: ranges 

covered by unique peptides of the male-biased desaturase Nvit_D12a; green: peptides 

shared by both 12-desaturases).  
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Fig. S4. Multiple sequence alignment of functionally characterised insect ∆12-

desaturases. The three histidine boxes characteristic for “First” type desaturases 

(Hashimoto et al., 2008) are shown in yellow frames. Conserved amino acids are indicated 

by asterisks at the bottom of each column. Sequences identities and similarities are given in 

Table S3. Adom_D12 = Acheta domesticus (Zhou et al., 2008), Clug_D12 = Chauliognathus 

lugubris (Haritos et al., 2012), Tcas_D12 = Tribolium castaneum (Zhou et al., 2008), 

Nvit_D12a/b = Nasonia vitripennis (this study). 
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Table S1. Nucleotide and amino acid sequences of Nvit_D12a (XP_001599836.1) and 

Nvit_D12b (XP_001599873.1). The nucleotide sequences were optimised for expression in 

S. cerevisiae. Recognition sites for BsaI are underlined and restriction sites are bold.  

Nucleotide sequences 

Nvit_D12a (XP_001599836.1) 

5ʹAAAAAAGGTCTCACATGCCACCAAACGAACAAATCCATGAACATGTTTTGCCAGAAGCTGTT

GAGGATCCATTGAAAACTTTGGATATTCCAGGTTTCAACGACTACGATGAAGAACATAAGGAC

TCCGAATTCAACATGTCTGCTGAAGAGTACAACGAAAAGGTTATCAACAAGCCATTCTTGCAA

AGAACCGATATTAAGTGGGGTAACTTGTACTTCATGGTTGTCTTGCATGCTATTGCCTTGTAC

GGTTTTTTGACTTACCCATACTTCGAGAAGAAGATGACTTTTGTTTGGGGTTGGTTTTTGGCTA

TCGTTGCTAATTTTGGTGTTGCTGGTGGTGTTCATAGATTGTGGTCACATAGAGCTTTTAAGG

CTAAGGTTCCACTGAAGATCATTTTCATCTTGTCCTACTTGACCTCCGGTCAATATTCTGCTAT

TTGGTGGGCTAGAGATCATAGAATCCATCACAAGTTCTCTGAAACTGATGCTGATCCAGTTAA

TGCTGCTAGAGGTTTTTGGTTTTCTCATGTTGGTTGGTTGTGCATGAAGAGACATCCAGAAGT

TTTGAAGAAGGCCAAGCAATTGGATTTGTCCGATATTTTGAATGACCCCGTCATCAAGTTTGA

AGAAAAGCACTTTCAAGTCCTGAGATTGATTTTCGCCTTCATCATTCCAACTTTGGTTCCAGTT

TACTTCTGGAACGAATCTTGGTATTGGGCCATTTTGTCTCAATGCTTTATGAGATACGCCTACT

CTTTGAACTGTACCTGGGGTATTAACTCTTTCGCTCATATGTTTGGTAACCATCCATACGATAA

GCACATTGAACCAGCCGAAAACTTCATTATGACTTTGGCTACTGGTGGTGAAGGTTGGCATAA

TTACCATCATGTTTTTCCAGCTGATTACAAGGCTTCTGAATTGGGTTTCAACTACATCACCAAC

GTTAACTTGACCACCTGTTTGATTGATTTGGCTGCTAAAATTGGTTGGGCCTACGATTTGAAA

GAACCATCTGAAAAGTTGTTGAAGGCCGTGATTAAGAATAGAGGTGATGGTTCTCATCCAATC

TCTCATGAACCAGTTAAGACCAAGTAAGAGAGACCAAAAAA3ʹ 

Nvit_D12b (XP_001599873.1) 

5ʹAAAAAAGGTCTCACATGCCACCAAACGAACAAATCTACGAACATATTTTGCCAGAAGCCGTT

GAAGATCCATTGAAAACTTTGGATATTCCAGGTTTCGATGGTTACGATGAACAGTACAAAGAC

TCCGAATTCAACATGTCTGCTGAAGAGTACAAAGAGAAGGTTTTGTCTAAGCCATTCTTGCAA

AGAACCGATATTAAGTGGGGTAACTTGTTGTTCATGGTTGTTATGCATGCTGTTGCCTTGTAC

GGTTTTTTGACTTATCCATACTTGGAGAAGAAGATGACTTTTGTTTGGGGTTGGTTTTTGGCTA

TCGTTGCTAATTTTGGTGTTGCCTCTGGTGTTCATAGATTGTGGTCACATAGAGCTTTTAAGG

CTAAGTTGCCATTCAAGATCATCTCCATTATTTGCTACTTGACCTCCGGTCAATATTCTGCTAT

TTGGTGGTCTAGAGATCACAGATTGCATCACAAATTCTCTGAAACTGATGCCGATCCAGTTAA

TGCTGCTAGAGGTTTTTGGTTCTCTCATATTGGTTGGTTGTGCATGAAGAGACATCCAGAAGT

TTTGAAGAAGGCCAAGCAATTGGATTTGTCCGATATTGCTAATGACCCAGTCATCAAGTTTGA

AGAAAAGCACTTCCAAGTCCTGAGATTGATGTTCACCTTCATTATCCCAACTTTGGTTCCAGTT

TACTTCTGGAATGAATCTTGGTACTGGGCCATTTTGTCTCAATGTTTCATGAGATACGTCTACT

CATTGAACTGTACCTGGGGTATTAACTCTTTGGCACATAGATTCGGTGGTCATCCATACGATA

AGAACATTGAACCATCCGAGAATTTCTTGATGACATTGGCTACTGGTGGTGAAGGTTGGCATA

ATTATCATCATGCTTTTCCAGCTGACTACAAGGCTTCTGAATTGGGTTTTAACTACATCACCAA

CGTTAACTTGACCACCTGTTTGATTGATTTGGCTGCTAAAATTGGTTGGGCCTACGATTTGAA

AGAACCCTCTGAAAAGTTGTTGAAGGCCGTTATTAAGAACAGAGGTGATGGTTCTCATCCAAT

TTCTCACGAAACTGTTAAGACCGAGTAAGAGAGACCAAAAAA 3ʹ 
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Amino acid sequences 

Nvit_D12a (XP_001599836.1) 

MPPNEQIHEHVLPEAVEDPLKTLDIPGFNDYDEEHKDSEFNMSAEEYNEKVINKPFLQRTDIKWG

NLYFMVVLHAIALYGFLTYPYFEKKMTFVWGWFLAIVANFGVAGGVHRLWSHRAFKAKVPLKIIFIL

SYLTSGQYSAIWWARDHRIHHKFSETDADPVNAARGFWFSHVGWLCMKRHPEVLKKAKQLDLS

DILNDPVIKFEEKHFQVLRLIFAFIIPTLVPVYFWNESWYWAILSQCFMRYAYSLNCTWGINSFAHM

FGNHPYDKHIEPAENFIMTLATGGEGWHNYHHVFPADYKASELGFNYITNVNLTTCLIDLAAKIGW

AYDLKEPSEKLLKAVIKNRGDGSHPISHEPVKTK* 

Nvit_D12b (XP_001599873.1) 

MPPNEQIYEHILPEAVEDPLKTLDIPGFDGYDEQYKDSEFNMSAEEYKEKVLSKPFLQRTDIKWGN

LLFMVVMHAVALYGFLTYPYLEKKMTFVWGWFLAIVANFGVASGVHRLWSHRAFKAKLPFKIISIIC

YLTSGQYSAIWWSRDHRLHHKFSETDADPVNAARGFWFSHIGWLCMKRHPEVLKKAKQLDLSDI

ANDPVIKFEEKHFQVLRLMFTFIIPTLVPVYFWNESWYWAILSQCFMRYVYSLNCTWGINSLAHRF

GGHPYDKNIEPSENFLMTLATGGEGWHNYHHAFPADYKASELGFNYITNVNLTTCLIDLAAKIGW

AYDLKEPSEKLLKAVIKNRGDGSHPISHETVKTE* 
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Table S2. Conversion of externally supplied fully labelled 13C18:19 into 13C18:29,12 by Urolepis rufipes. Single 2-d-old wasps (n = 12 for 

each sex) were treated with an acetone solution of 13C18:19 . After 20 h, lipids of 3 homogenised wasps each (resulting in 4 replicates for males 

and females, respectively) were extracted, transesterified into fatty acid methyl esters, and analysed by GC/MS. The conversion of 13C18:19  to 
13C18:29,12  by the wasps was concluded from the occurrence of the diagnostic molecular ion m/z 312 at the retention time of C18:29,12 methyl 

ester. The conversion rate was calculated by relating the peak area of the 13C-labelled molecular ion of C18:29,12 methyl ester (m/z 312) to the 

added peak areas of the 13C-labelled molecular ions of C18:29,12 methyl ester plus C18:19 methyl ester (m/z 314). 

Female 01 Female 02 Female 03 Female 04 Male 01 Male 02 Male 03 Male 04 

Area m/z 312 4059 14031 17465 8985 0 0 0 0 

Area m/z 314 34633 115906 273316 43249 33488 46539 23350 28169 

Conversion rate (%) 10.49 10.80 6.01 17.20 0 0 0 0 
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Table S3. Sequence identities and similarities between insect-derived 12-

desaturases. Number and percentage of identical amino acid positions (sequence identities) 

are given in the upper right triangle, number and percentage of identical plus similar amino 

acid positions (sequence similarity) are given in the lower left triangle. 

Adom_D12 Clug_D12 Tcas_D12 Nvit_D12a Nvit_D12b 

Adom_D12 186/357 (52%) 163/377 (43%) 159/388 (41%) 159/383 (42%) 

Clug_D12 244/357 (68%) 157/371 (42%) 149/381 (39%) 141/381 (37%) 

Tcas_D12 221/377 (59%) 225/371 (60%) 131/408 (32%) 129/398 (32%) 

Nvit_D12a 223/388 (58%) 212/381 (55%) 189/408 (46%) 327/362 (90%) 

Nvit_D12b 220/383 (57%) 210/381 (55%) 191/398 (47%) 346/362 (96%) 
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