A novel domain duplication SlitFAR3 involved in sex pheromone biosynthesis in Spodoptera litura
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[bookmark: OLE_LINK1]Table. S1 query sequences for Blastp

	Organism
	NCBI accession numbers

	Bombyx mori
	BAC79425.1

	Bombyx mori
	BAC79426.1

	Ostrinia nubilalis
	FJ807735

	Ostrinia nubilalis
	FJ807736

	Yponomeuta evonymella
	GQ907232

	Yponomeuta rorrellus
	ADD62441

	Yponomeuta padella
	GQ907235

	Helicoverpa zea
	QGA73575

	Spodoptera littoralis
	ALJ94059

	Spodoptera littoralis
	ALJ94060

	Bicyclus anynana
	AGD98718

	Bicyclus anynana
	AGD98719

	Helicoverpa assulta
	AFD04727

	Ostrinia scapulalis
	JX683338

	Ostrinia scapulalis
	ACJ06520



Table. S2 Transcriptome data accession number of different tissues of S.litura

	Tissue
	Accession number

	female antennae
	SSR5248287

	male antennae
	SSR5248288

	female legs
	SSR5248289

	male legs
	SSR5248290

	female proboscis
	SSR5248291

	male proboscis
	SSR5248292

	female genitalia
	SSR5248293

	male genitalia
	SSR5248294





Table. S3 Sequences of primers used in qPCR

	Primer name       
	Primer sequence (5′-3′) 
	 Gene ID

	SlitFAR1-F
	CTAAGGCGGTAGCTGAGAATATC
	LOC111354671

	SlitFAR1-R
	CCTGACACAGGTTCCTTAGATG
	

	SlitFAR2-F
	GGCCTTAGCAGAGACTTACATAG
	LOC111348349

	SlitFAR2-R
	CTGGTAGTGGCTCCTTTAGTG
	

	SlitFAR3-F
	CCAATCCTACATGCCCACTATC
	LOC111348489

	SlitFAR3-R
	GTGAAGACTGAGAGACCAGTTG
	

	SlitFAR4-F
	TGGCGCCATCTGTGAATATAG
	LOC111354774

	SlitFAR4-R
	GAGGAGTTTCTCCACCATCAC
	

	SlitFAR5-F
	TGCTGAAGAAGTGGTCAGAAG
	LOC111354673

	SlitFAR5-R
	TACTGGCTCTCGGTATGAAGA
	

	SlitFAR6-F
	CAGCTAAACCAGGTGTCAGTAG
	LOC111354803

	SlitFAR6-R
	CTGGTCGCAGATGTCCATAAG
	

	SlitFAR7-F
	CATGAGACCCAAGAGAGGAAAG
	LOC111360803

	SlitFAR7-R
	CCCTGTAGTGGCTTCATCTTC
	

	SlitFAR8-F
	CTACCATCAGGTTCGATGAAGAG
	LOC111354839

	SlitFAR8-R
	GCTGTCGAGATGTGGATGAATA
	

	SlitFAR9-F
	GTCAGCGAATGAAGAACATTGAG
	LOC111348536

	SlitFAR9-R
	CTTTAGCTGGTGATGGGTATGT
	

	SlitFAR10-F
	GATGAATCCAACGGCTCAAATC
	LOC111354735

	SlitFAR10-R
	CTTTGGCATCCACTTTGTCTTC
	

	SlitFAR11-F
	TCATGTACTACCCGTTCACATTC
	LOC111362590

	SlitFAR11-R
	CACCAGGCTCAGTTGTAGTT
	

	SlitFAR12-F
	CAGCATACGTGAACTCCTACTT
	LOC111354815

	SlitFAR12-R
	CATCATTGAGCGTGCCTACTA
	

	SlitFAR13-F
	CTTCATCTTCCTCGTTCTCTGG
	LOC111354773

	SlitFAR13-R
	GTGCATGAGAGGTAGACTCTTG
	

	SlitFAR14-F
	TGGCCAAACACATACACATTTAC
	LOC111354723

	SlitFAR14-R
	GACTACTGCTGGCTTGACTATAC
	

	SlitFAR15-F
	AACCGATGTCAGGATGGATTG
	LOC111354837

	SlitFAR15-R
	CAGGTCAGGGTCTGAGTACATA
	

	SlitFAR16-F
	GACCTTCTATCGTGCTCTCATC
	LOC111354682

	SlitFAR16-R
	CCCAAGCATCGTACGGAATA
	

	SlitFAR17-F
	GAAGCAGTGTGAAGACCTACC
	LOC111348175

	SlitFAR17-R
	GCTGGCATACCGACGAATAA
	

	SlitFAR18-F
	AGCGACCTGAACCTGAATATAG
	LOC111354672

	SlitFAR18-R
	CTGACGGTGTAGATGGGTATG
	

	SlitFAR19-F
	GAGTTGGCTAAGGAAGTCAGAG
	LOC111354838

	SlitFAR19-R
	CAGTCAGCTAGAGGAGGGTATAA
	

	SlitFAR20-F
	GGTCAAAGAGCATCGACCTAAA
	LOC111354725

	SlitFAR20-R
	AGCGTCTTCCAATCCTTGTC
	

	SlitFAR21-F
	CCAACCTGCCTGTCTGTATT
	LOC111354854

	SlitFAR21-R
	CAGTACCCTGAGCGATAAGTTC
	

	SlitFAR22-F
	GTCGCTGAAGGGTTAGTTGA
	LOC111356581

	SlitFAR22-R
	CTGGGTTTGGCTCTCGTATT
	

	SlitFAR23-F
	GATTCTTCTCGGTACGTGAGTG
	LOC111362595

	SlitFAR23-R
	GCGGGTCCAGATTGTAGATAG
	

	SlitFAR24-F
	AAGTTCACTTGGGCCTGATAC
	LOC111364466

	SlitFAR24-R
	GGCTTCTTGTCTTTGGTTGATTT
	

	SlitFAR25-F
	CCATCGTACAAGGAGCCTATTC
	LOC111352061

	SlitFAR25-R
	CATGGATCTGATGACGCCTTTA
	

	SlitFAR26-F
	GATTGGAGGCAAGCTGTACT
	LOC111363854

	SlitFAR26-R
	GCAGCACGAGGTAGAAGAATAA
	

	SlitFAR27-F
	TGGGAGACAGCTAGGACTAAA
	LOC111356851

	SlitFAR27-R
	TAGTAGACGGAGCGACTGTATAA
	

	SlitFAR28-F
	GGAGGCTGATATCTTCCCTAGA
	LOC111356852

	SlitFAR28-R
	AGGAGTCAGTCGTCCACTATTA
	

	SlitFAR29-F
	CGCCACATGGAGATGACATAAA
	LOC111356853

	SlitFAR29-R
	CGGGCTTCATTGACCAGAAA
	

	SlitFAR30-F
	CACTGGTGACTAACGTGATGG
	LOC111354889

	SlitFAR30-R
	GTTGGAGTACGCTGTCGATATG
	

	gapdh-F
	GTATGGCTTTCCGTGTTCCT
	LOC111353761

	gapdh-R
	CTCCTTGACCTTCTGCTTGATAG
	

	actin-F
	CATCCGTAAGGACTTGTA
	LOC111359844

	actin-R
	TGATCTTGATCTTCATTGTG
	




Table. S4 Sequence information and basic characteristics of the 29 S. litura FARs, including the gene name, gene ID, isoelectric point, molecular weight, amino acid number and gene length

	[bookmark: RANGE!A1]Gene
	GenBank ID
	pI
	MW(Da)
	Size(aa)
	CDS(bp)

	SlitFAR1
	LOC111354671
	8.35
	56398.64
	497
	1491

	SlitFAR2
	LOC111348349
	9.06
	52180.67
	463
	1389

	SlitFAR3
	LOC111348489
	8.93
	99132.40
	868
	2604

	SlitFAR4
	LOC111354774
	8.11
	57457.05
	499
	1497

	SlitFAR5
	LOC111354673
	8.14
	59503.31
	526
	1578

	SlitFAR6
	LOC111354803
	9.28
	58670.39
	521
	1563

	SlitFAR7
	LOC111360803
	8.54
	59557.63
	521
	1563

	SlitFAR8
	LOC111354839
	7.50
	59723.94
	527
	1581

	SlitFAR9
	LOC111348536
	9.17
	52483.24
	467
	1401

	SlitFAR10
	LOC111354735
	6.21
	71536.63
	625
	1875

	SlitFAR11
	LOC111362590
	9.38
	57799.11
	513
	1539

	SlitFAR12
	LOC111354815
	8.92
	58055.18
	511
	1533

	SlitFAR13
	LOC111354773
	7.93
	59275.61
	521
	1563

	SlitFAR14
	LOC111354723
	6.68
	57790.08
	513
	1539

	SlitFAR15
	LOC111354837
	7.55
	58986.85
	515
	1545

	SlitFAR16
	LOC111354682
	9.39
	59327.15
	527
	1581

	SlitFAR17
	LOC111348175
	9.13
	53999.26
	481
	1443

	SlitFAR18
	LOC111354672
	8.47
	60221.43
	531
	1593

	SlitFAR19
	LOC111354838
	6.68
	58400.22
	513
	1539

	SlitFAR20
	LOC111354725
	8.93
	58098.70
	511
	1533

	SlitFAR21
	LOC111354854
	8.77
	60528.82
	532
	1596

	SlitFAR22
	LOC111356581
	8.89
	61195.20
	539
	1617

	SlitFAR23
	LOC111362595
	9.29
	59555.23
	526
	1578

	SlitFAR24
	LOC111364466
	8.85
	61203.08
	538
	1614

	SlitFAR25
	LOC111352061
	8.80
	59581.63
	518
	1554

	SlitFAR26
	LOC111363854
	8.81
	49429.73
	428
	1284

	SlitFAR27
	LOC111356851
	6.86
	66385.53
	591
	1773

	SlitFAR28
	LOC111356852
	8.92
	68873.82
	605
	1815

	SlitFAR29
	LOC111356853
	8.60
	65008.34
	570
	1710

	SlitFAR30
	LOC111354889
	8.61
	61810.06
	540
	1620



[image: ]
Fig. S1 The full length of SlitFAR3 gene was cloned by PCR, and the length of the product was 2604 bp. PCR products were separated on a 1% agarose gel.
[image: ]
Fig. S2 Peak map of SlitFAR3 gene PCR product sequencing.
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Fig. S3 Phylogenetic relationships of FARs genes from 20 species of Lepidoptera: Amyelois transitella (Atra), Bicyclus anynana (Bany), Bombyx mori (Bmor), Calycopis cecrops (Ccec), Danaus plexippus (Dple), Heliconius erato (Hera), Helicoverpa armigera (Harm), Heliothis virescens (Hvir), Junonia coenia (Jcoe), Lerema accius (Lacc), Manduca sexta (Msex), Papilio glaucus (Pgla), Papilio machao (Pmac), Papilio polytes (Ppol), Papilio Xuthus (Pxut), Phoebis sennae (Psen), Pieris napi (Pnap), Plutella xylostella (Pxyl), Spodoptera frugiperda (Sfru), Spodoptera litura (Slit).The tree was constructed from the amino acid sequence using the maximum likelihood, and values at nodes are bootstrap values based on 1000 replicates. FARs identified from S. litura are shown in red, FAR genes with domain duplication are marked in blue, and the clade of pgFAR genes subfamily are marked in pink. The Jojoba FAR was used as outgroup to re-root the tree.

[image: ]

Fig. S4 GC-MS analyses of the fatty alcohol products extract from yeast cells transformed with plasmid pESC-URA-SlittoFARⅡ. The chromatogram traces from top to bottom shows the fatty acyl standards, fatty alcohol standards and supplemented with substrates Z9E11-14:Me, Z9E12-14:Me, Z9-14:Me, E11-14:Me, respectively. The x axes represent the retention time, the y axes represent the relative abundance. IS: internal standard (Z9E12-14:OAc).
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