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Table S1. All detected OBPS in Aethina tumida antennae (complete and partial). 
 

OBP 

ORF 
 SEQUENCES 

SEQUENCE 

LENGHT 

A
tu

m
 O

B
P

5
 1

9
d

-l
ik

e 

NUCLEOTIDE 

ATGAAATCTTTAATTGTTCTTGCATGCGCTTTCGTCGCAGCAAATGCTATTTCCAAGGGGGTC

ATCGAACAATTTGTTAATCAAGTTAAAGATATCGGTGGAAAATGTATTGGCGAAACTAACGC

CAAACCTGACGATATAGGCTCACTATTGTACCACAAAATACCTGACTCTCACGAAGGCAAAT

GTCTGTTGTTTTGCATTCACAAAGGCTTCAATTTTCAAAATGCTGATTGTAGTTTGAATGGAC

AGGGAGCATTGAAAATGCTGGATCCACTAAAAGAGGATGATCCTGAGGCCTACGAAAAATT

AAGAAATATTGCAATCACCTGTGGTGCTAAGGTTACTATTGACTCTGATCCTTGCCAGACTG

CA 

375 bp 

AMINOACIDIC 
MKSLIVLACAFVAANAISKGVIEQFVNQVKDIGGKCIGETNAKPDDIGSLLYHKIPDSHEGKCLLF

CIHKGFNFQNADCSLNGQGALKMLDPLKEDDPEAYEKLRNIAITCGAKVTIDSDPCQTA 
125 aa 

A
tu

m
 O

B
P

 8
3

a-
li

k
e 

NUCLEOTIDE 

AAATGCGAGAACTCACGGGAAAGCTACACTCCATATGCGTGACGAAAACCGGAGTTTCAGA

AGATCTCATTACAGACGCCATAAATGGTGACTTTTCAGCGGATGAGAAGTTTAAGTGTTACC

TAAAGTGTATCATGGCTGAAGCGGGGTGTTTCTCCGAAGATGGTCTGATGGACGTAGAAAG

AAGCATAGGAGTATTTTCAGAAAATATCAGGGCCAAAGTTGAAGTAGTTATTCGAAAATGT

GCGAAAGAGAATACTTCTTATAACGGCTGTGAAGCTGCTTGGATTCTTCATAAATGTTGTTA

CGAAGCCGACCCTTCAATTGGTTTTGTGTTCTAAAACTCTATTGTTACTATTAAATCAATCCA

TTATTAGATAGTTAATACAGGTTACGTATTGCA 

403 bp 

AMINOACIDIC 
MRELTGKLHSICVTKTGVSEDLITDAINGDFSADEKFKCYLKCIMAEAGCFSEDGLMDVERSIGV

FSENIRAKVEVVIRKCAKENTSYNGCEAAWILHKCCYEADPSIGFVF 
112 aa 

A
tu

m
 O

B
P

 7
2

 

NUCLEOTIDE 

CTGCATTTTTAGCTCGACCAAAGAGCTAATCAAGGACAACACGTTCAAATACGACTCAGCCC

TGGCACAGATACACTCTTTGACTGAGGGACGAAAGGAGCCGGCCATGATTTGCATTGAGCA

ATGCAAGGACGCAGGGGTGCCGACGAGTGACAAATGTATCGTCGTGTACGAGATTGGCAAG

TGCATCTAAGACTGCAACCCCGCCAACTACTTA 

217 bp 

AMINOACIDIC MHLPISYTTIHLSLVGTPASLHCSMQIMAGSFRPSVKECICARAESYLNVLSLISSLVELKMQ 63 aa 

A
tu

m
 O

B
P

 7
0
 

NUCLEOTIDE 

TCTTGATTAATGCGGTTGCTGTTGGTCTTCTCGGTACCGTCGCGCCTAAGAGTAAGGTTTGTG

AAATACCGGAAACGGCCCCTCAGAAGATCGAATCGGTCATCAACGAATGTCAGGATGAAAT

TAAGATTGCCATTTTATCAGAAGCTCTGGAGGCTTTGAGCATCACCGAACACAAGAACAGCA

GGGCTAAGAGGAGCGCATTTTCGAGGGATGAAAAACGAATTGCTGGGTGTCTGTTACAATG

TGTCTACAGGAAGATGAAAGCTGTGAACGAAAAGGGATTTCCGACCACCGAAGGTTTGGTG

AAGCTGTACACTGAAGGTATCACGCAGAAGGAATACATTCTGGCCACGCTTCAGTCCGTCAG

CACTTGTTTGGTTGACGCTCACAAGAAACATTTGACCACACCCCAAGCCATCGAACAGGAAG

GAAAAACATGTGACATAGCCTACGACATATTCGACTGCGTCTCAGAAAAGATCGGCGAGTA

TTGCGGCCAGACGCCGTAATTCCACGTTCCACGTTGTTTAATTTTTAGAATTACTGCCGTTTT

GTACCAAAGCAAACAGAACAACCGCACAATTATCTGCAATCATCCCGAACGGTCGGTTCAC

AATATTATTTGGTTTGTTTTTAATGTAGACTTCGATCGACCGTCGTTTTATCTGCATCGTAAG

TTTGCGATTTAAATGCAAATTTTAACTGGGGAATTTAAATTTAGACTTAACCTGCTTGGCT 

741 bp 

AMINOACIDIC 
MKAVNEKGFPTTEGLVKLYTEGITQKEYILATLQSVSTCLVDAHKKHLTTPQAIEQEGKTCDIAY

DIFDCVSEKIGEYCGQTP 
83 aa 

A
tu

m
 O

B
P

 7
2

-l
ik

e 

NUCLEOTIDE 

ATTGGTGCACCATGGCCAAAGTGCAATGTCAGAACAACAACTAAAAGCTGCCATTAAGCTA

ATGAGAAATGTTTGCCAACCAAAGTCTAAAGCTACTGATGAACAAATTGCGGCAATGCACG

AGGGAAATTTCGACCAAGGAAAGCCCAGTCAATGCGATAATTGGTGTCTTCTAAACATGTAC

AAACTGATAAGAAAAGATAATTCTTTTGACTGGGAAGGTGGTCTTAAAACGTTGGAAGCTC

AAGCTCCACCACGAATTGTTGGACCTGCTACAAAATGTATAACTCAAT 

293 bp 

AMINOACIDIC 
MSEQQLKAAIKLMRNVCQPKSKATDEQIAAMHEGNFDQGKPSQCDNWCLLNMYKLIRKDNSF

DWEGGLKTLEAQAPPRIVGPATKCITQ 
89 aa 

A
tu

m
 O

B
P

 7
2

-l
ik

e 

NUCLEOTIDE 

AAGATGCAGTAAAAACAACATCCGATAAATGCGCTGCCGGAAACGAAATTACTGAATGCTT

ATATAAATGTGATCCTCCAAACTATTTTCTCCCATAAATCTGATGTTTAACTGTTAATTCAGA

TATCTTTTAAGGTGCCTTATTAATAAACTCGTTAATATAA 

164 bp 

AMINOACIDIC MGENSLEDHIYISIQ 15 aa 

A
tu

m
 O

B
P

 8
3

a-
li

k
e 

NUCLEOTIDE 

CACAAATTCAACCTGTTGTGTCTCGCGTTACTCTCAGTCGGAACAACCCAGGGAGAGATCAG

CTATCGAATCCTGGAGGAGTGCAGAAGAGAGAACAGCAGCCCCCTGACGTCCCTGGTACAC

ACGATGTGCCTGTACAAGTGCTTCTACGAGAAATCTGGTCTGGTGGACCAAAAGGGTACGTT

CCTCCTCAACCAGCTGAAAACGGATCCGGAACTGGCCCGACTCCCGGAATACGACAAAGAA

CGGTTGTTCGATTGTCTCGAAACGGTGGACAAGATCCAGAGCTGTCACGACATCGTCAACGT

AACGCGTTGCTTCCATTCGAAGAACTGACTTTCAATAAAT 

348 bp 

AMINOACIDIC 
MEATRYVDDVVTALDLVHRFETIEQPFFVVFRESGQFRIRFQLVEEERTLLVHQTRFLVEALVQA

HRVYQGRQGAAVLSSALLQDSIADLSLGCSD 
96 aa 
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Table S2. All detected OBPS in Aethina tumida head (complete and partial). 
 

OBP 

ORF 
 SEQUENCES 

SEQUENCE 

LENGHT 

A
tu

m
 O

B
P

1
-1

9
d
-l

ik
e 

NUCLEOTIDE 

ATGAAAACATTCGTGGTTTTATTTTCTCTGTTGGCACTCACAAATGCCGTGTCCAGAGAATTT

GTGGAAAATTTTATGAATAAACTACAGGAAGTTGGGGAAAAGTGCGCAGAGGAAACCAATG

CAACTGACGACGACGTAGCTGCATTAATTGCCCATACGATGCCCGAATCCCACAATGGAAA

ATGTATGATTTTGTGTTTTAATGTTGCTTTTCATTTGCAAAAACCTGATGGCACCCCAGATAA

AGAAGGTTCAATTGCCTCGTTGGAACCTCTAAAAGCGGACGATCCAGAAATGCACGCCAAA

GTTCTGAAAATATTTATGACCTGCGGCCAAAAAACTGCGGTTGATGCAGATCCTTGTATGAC

GGCTGCTCATTTAGCCGAATGTGCGACATTAGAAGGAAAAGCAGCTGGTTTATCGGCAGAC

ATGTTCGAGGTATAGAAGACTCAATTTTCCTAACTAATCCG 

473 bp 

AMINOACIDIC 

MKTFVVLFSLLALTNAVSREFVENFMNKLQEVGEKCAEETNATDDDVAALIAHTMPESHNGKC

MILCFNVAFHLQKPDGTPDKEGSIASLEPLKADDPEMHAKVLKIFMTCGQKTAVDADPCMTAA

HLAECATLEGKAAGLSADMFEV 

148 aa 

A
tu

m
 O

B
P

2
-1

9
d
-l

ik
e 

NUCLEOTIDE 

TTCCTCGATTTGTGAGCACAAAAGTGAAAACAATGAAATCTTTAATTGTTCTTGCATGCGCTT

TCGTCGCAGCAAATGCTATTTCCAAGGGGGTCATCGAACAATTTGTTAATCAAGTTAAAGAT

ATCGGTGGAAAATGTATTGGCGAAACTAACGCCAAACCTGACGATATAGGCTCACTATTGTC

CCACAAAATACCTGACTCTCACGAAGGCAAATGTCTGTTGTTTTGCATTCACAAAGGCTTCA

ATTTTCAAAATGCTGATGGTAGTTTGAATGGACAGGGAGCATTGAAAATGCTGGATCCACTA

AAAGAGGATGATCCTGAGGCCTACGAAAAATTAAGAAATATTGCAATCACCTGTGGTGCTA

AGGTTACTATTGACTCTGATCCTTGCCAGACTGCATCAAATATAGCACAATGTGTATTTGAT

GAGGCTAAAGCTAATGGATTTTCCAGTGACATGTTCGAAATTTAATTCTTTTTTACACAATCA

TTTTATGTTATTATATTATTAATCATATTATTTTAACTGAATAATAAATA 

547 bp 

AMINOACIDIC 

MKSLIVLACAFVAANAISKGVIEQFVNQVKDIGGKCIGETNAKPDDIGSLLSHKIPDSHEGKCLLF

CIHKGFNFQNADGSLNGQGALKMLDPLKEDDPEAYEKLRNIAITCGAKVTIDSDPCQTASNIAQC

VFDEAKANGFSSDMFEI 

148 aa 

A
tu

m
 O

B
P

3
-5

6
d
-l

ik
e 

NUCLEOTIDE 

CGACACAAGAACTGAAAATTACCGTTCGCAATGAAGAGTCTCGCAGTGATCGTGCTGGTTCT

CACTATTGTCTCACTTTCCACCCAGCTCACCGAGGAACAGCAGCAAAAGATCAAGCAAAAC

CGTGAGGAATGCGTCAAGGAAACCGGCGTGGATCCCGTCCTCATCGACAAAGCTGACCAGG

GCGACTTCTCCGACGCCCCCAAGTTGAAGTGTTTCGCCAAATGTTTCTACCAAAAGGCCGGC

TTCCTGAACGCCCAGGGCGAAGTCTTGATTGATGTTGTCAAGGAAAAGATCCCCGCTGAGGC

CAACAAGGAGGAAGCTCTGGCCATCATCGAGAAGTGCAAGGAACTAAAGGGTCAGGATGCT

TGCGAGACCGCCTTCCTCATCCACAAGTGCTATTTTGAGAACACGCACAAGAAGGCAGCCG

AACCCGCTCCCAGTGCTTAGATCCATGTAATTTTTAATGTTATTTATTAAATATTTATACGTG

TTACAATAAAAAAATCACACAGCT 

517 bp 

AMINOACIDIC 

MKSLAVIVLVLTIVSLSTQLTEEQQQKIKQNREECVKETGVDPVLIDKADQGDFSDAPKLKCFAK

CFYQKAGFLNAQGEVLIDVVKEKIPAEANKEEALAIIEKCKELKGQDACETAFLIHKCYFENTHK

KAAEPAPSA 

139 aa 

A
tu

m
 O

B
P

4
-7

0
 

NUCLEOTIDE 

TGACAATGTCTAGCTGCACTTTATTGATTATTGCGGTTGCGGTGGTGCTTCTCGGTACCGTCG

AGTCTAAGAGTAAGGTTTGTGAAATACCGGAAACGGCCCCTCAGAAGATCGAATCGGTCAT

CAACGAATGTCAGGATGAAATTAAGATTGCCATTTTATCAGAAGCTCTGGAGGCTTTGAGCA

TCACCGAACACAAGAACAGCAGGGCTAAGAGGAGCGCATTTTCGAGGGATGAAAAACGAA

TTGCTGGGTGTCTGTTACAATGTGTCTACAGGAAGATGAAAGCTGTGAACGAAAAGGGATTT

CCGACCACCGAAGGTTTGGTGAAGCTGTACACTGAAGGTATCACGCAGAAGGAATACATTC

TGGCCACGCTTCAGTCCGTCAGCACTTGTTTGGTTGACGCTCACAAGAAACATTTGACCACA

CCCCAAGCCATCGAACAGGAAGGAAAAACATGTGACATAGCCTACGACATATTCGACTGCG

TCTCAGAAAAGATCGGCGAGTATTGCGGCCAGACGCCGTAATTCCACGTTCCACGTTGTTTA

ATTTTTAGAATTACTGCCGTTTTGTACCAAAGCAAACAGAACAA 

598 bp 

AMINOACIDIC 

MSSCTLLIIAVAVVLLGTVESKSKVCEIPETAPQKIESVINECQDEIKIAILSEALEALSITEHKNSRA

KRSAFSRDEKRIAGCLLQCVYRKMKAVNEKGFPTTEGLVKLYTEGITQKEYILATLQSVSTCLVD

AHKKHLTTPQAIEQEGKTCDIAYDIFDCVSEKIGEYCGQTP 

175 aa 

A
tu

m
 O

B
P

 1
9
d
-l

ik
e 

NUCLEOTIDE 

ATGGAGGAGACAAATGCGGGGGAGGATGATCTCGGAGCATTAATAAGTCATGAAACTCCAC

CAACACACGAAGGAAAATGCATGTTGTTTTGTATATACAAACATTTTAACCTTCAAAAAGAA

GATGGTACAGCAAACAAAATTGGGGCATTAAAATCTCTAGATCCTCTCCGGAAAGAAGATC

CAGAAGCTTATCGTAAGTTTGTACGATTGTTTGTTCACTGTGGAAGGTCAGTCGTACCAAAT

CCTGATCCTTGCATTTTCGCTACCGAATTAGGAAAATGTGCTTTCGAAAATGCCCAGGAAAT

GGGACTTGGAGATGTTATGCAATTT 

333 bp 

AMINOACIDIC 
MEETNAGEDDLGALISHETPPTHEGKCMLFCIYKHFNLQKEDGTANKIGALKSLDPLRKEDPEA

YRKFVRLFVHCGRSVVPNPDPCIFATELGKCAFENAQEMGLGDVMQF 
111 aa 

A
tu

m
 O

B
P

 7
2

-l
ik

e 

NUCLEOTIDE 

GTTGATATTTGCCTATTTAGTGTCAGCTTTATTGGTGCACCATGGCCAAAGTGCAATGTCAGA

ACAACAACTAAAAGCTGCCATTAAGCTAATGAGAAATGTTTGCCAACCAAAGTCTAAAGCT

ACTGATGAACAAATTGCGGCAATGCACGAGGGAAATTTCGACCAAGGAAAGCCCATTCAAT

GCTATAATTGGTGTCTTCTAAACATGTACAAACTGATAAGAAAAGATAATTCTTTTGACTGG

GAAGGTGGTCTTAAAACGTTGGAAGCTCAAGCTCCACCACGAATTGTTGGACCTGCTACAAA

ATGTATAACTCAATGTAAAGATGCAGTAAAAACAACATCCGATAAATGCGCTGCCGGAAAC

GAAATTACTGAATGCTTATATAAATGTGATCCTCCAAACTATTTTCTCCCATAAATCTGATGT

TTAACTGTTAATTCAGATATCTTTTAAGGTGCCTTATTAATAAACTC 

480 bp 

AMINOACIDIC 
MSEQQLKAAIKLMRNVCQPKSKATDEQIAAMHEGNFDQGKPIQCYNWCLLNMYKLIRKDNSFD

WEGGLKTLEAQAPPRIVGPATKCITQCKDAVKTTSDKCAAGNEITECLYKCDPPNYFLP 
122 aa 

A
tu

m
 O

B
P

 2
9
 

NUCLEOTIDE 

ATGTGCCTGTACAAGTGCTTCTACGAGAAATCTGGTCTGGTGGACCAAAAGGGTACGTTCCT

CCTCAACCAGCTGAAAACGGATCCGGAACTGGCCCGACTCCCGGAATACGACAAAGAACGG

TTGTTCGATTGTCTCGAAACGGTGGACAAGATCCAGAGCTGTCACGACATCGTCAACGTAAC

GCGTTGCTTCCATTCGAAGAAC 

207 bp 

AMINOACIDIC 
MCLYKCFYEKSGLVDQKGTFLLNQLKTDPELARLPEYDKERLFDCLETVDKIQSCHDIVNVTRC

FHSKN 
69 aa 
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