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VOC REFERENCE 

3-methyl-butanal [105] 

Acetic acid, 1-methylethyl ester [106] 

1-butanol [107,108] 

2-methyl-butanal [109] 

2-pentanone [105,110,111] 

3-methyl-2-butanol [112] 

3-hydroxy-2-butanone [111,113] 

propanoic acid, ethyl ester [114] 

n-propyl acetate [115] 

3-methyl 1 butanol [108,116,117] 

2-methyl 1 butanol [108,117] 

propanoic acid, 1-methylethyl ester [118] 

Acetic acid, 1-methylpropyl ester [119] 

4-methyl heptane [105] 

acetic acid, 2-methylpropyl ester [120,121] 
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2-hexanone [122,123] 

propanoic acid, propyl ester [124] 

acetic acid, butyl ester [115,122] 

2,4-dimethyl-1-heptene [125] 

butanoic acid, 1-methylethyl ester [126,127] 

2-pentanol, acetate [128] 

butanoic acid, 2-methyl-, ethyl ester [129] 

2-hexenal [130] 

4-methyl octane [131,132] 

2-hexen-1-ol [105,110] 

1-hexanol [111,130,133] 

1-butanol, 3-methyl-, acetate [134,135] 

1-butanol, 2-methyl-, acetate [136,137] 

2-heptanone [138-140] 

Styrene [141,142] 

butanoic acid, propyl ester [143] 

propanoic acid, butyl ester [144,145] 

acetic acid, pentyl ester [146,147] 

alpha pinene [110] 

butanoic acid, 2-methyl-, propyl ester [148] 

Benzaldehyde [108,111,149] 

beta pinene [150] 

3-octanone [151] 

2-pentyl furan [149,152-154] 

butanoic acid, butyl ester [153,155] 

hexanoic acid, ethyl ester   [121] 

acetic acid, hexyl ester [156,157] 

2-hexen-1-ol, acetate [158] 

1,4-dichloro-benzene [159] 

butanoic acid, 1-methylbutyl ester [160] 

Delta limonene [161] 

butyl 2-methylbutanoate [158,162] 

butanoic acid, 3-methylbutyl ester [135] 



Acetophenone [163,164] 

butanoic acid, 3-methyl-, 3-methylbutyl ester [135] 

hexanoic acid, butyl ester  [162,165] 

butanoic acid, 2-methyl, hexyl ester [166-168] 

isopentyl hexanoate [135,169] 

hexanoic acid, hexyl ester [147, 153,155] 

Alpha farnesene [166,170] 

Phenol [171] 

Butanoic acid [122] 

Trimethylamine [172] 

4 ethyl phenol [173] 

1- propanol [174,175] 

Acetone [176] 

Isobutyraldehyde [177] 

Ethyl acetate [178] 

Ethanol [179] 

Geraniol [176] 

Linalool [180] 

Nonanal [181] 

Methyl propionate [182] 

Hexanal [183,184] 

Ethyl butanoate [185] 

(Z)-3-hexenal [186] 

Decanal [186] 

6-methyl-5-hepten-2-one [187] 

methyl ethyl ketone  [188] 

toluene [188] 

Methyl 2-hydroxyhexanoate [178] 

Methyl 5-acetoxyhexanoate [178] 

3-Methylbutanoic acid [176] 

1-Heptanol [176] 

Geranial [176] 

Acetaldehyde [189] 



2-Pentyl-furan [189] 

2-nonanone [190] 

2-octenone [190] 

α-Caryophyllene [191] 

Pentanal [184] 

 1-Hexene [192] 

2-methylpropanal  [193] 

Methyl butanoate [194] 

 2-Methyl butyl acetate [195] 

3-Methyl-4-ethylhexane [196] 

Allyl isothiocyanate [197] 

cis-3-hexenyl acetate [198] 

2-hexanol [199] 

2-Methylbutyl propanoate [199] 

Methyl anthranilate [200] 

1-nonanol [187] 

Phenylethyl alcohol [201] 

Dimethyl propanedioate [178] 

Ethyl 2-methylbutanoate [202] 

 

Table S1. Database of VOCs emitted from different food matrices. VOC name and reference are listed. 

 

ODORANT BINDING PROTEINS 

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C41290 
pheromone-binding protein-related protein 6-like [Hermetia 

illucens] 
98% 5e-57 78.07% 

NHill_AD_C42622 
general odorant-binding protein 84a isoform X1 [Hermetia 

illucens] 
98% 8e-47 83.91% 

NHill_AD_C41232 general odorant-binding protein 19d-like [Hermetia illucens] 59% 4e-94 98.58% 

NHill_AD_C30834 general odorant-binding protein 19d-like [Hermetia illucens] 61% 1e-95 100% 



NHill_AD_C54152 
general odorant-binding protein 84a isoform X1 [Hermetia 

illucens] 
98% 9e-41 84.15% 

NHill_AD_C42252 
general odorant-binding protein 84a isoform X2 [Hermetia 

illucens] 
99% 7e-48 84.62% 

NHill_AD_C18886 general odorant-binding protein 83a-like [Hermetia illucens] 8% 7e-91 99.31% 

NHill_AD_C23028 general odorant-binding protein 99a-like [Hermetia illucens] 80% 6e-24 93.88% 

NHill_AD_C2668 

uncharacterized protein LOC119654785 [Hermetia illucens] 

general odorant-binding protein 19d-like isoform X1 [Hermetia 

illucens] 

76% 

72% 

9e-107 

3e-64 

100% 

64.19% 

NHill_AD_C2226 
unnamed protein product [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

42% 

28% 
1e-79 

99.17% 

100% 

NHill_AD_C5246 
uncharacterized protein LOC119655221 [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

70% 

63% 

4e-108 

6e-22 

99.35% 

36.23% 

NHill_AD_C16472 OBP8 [Trichogramma japonicum] 86% 0.0099 30.51% 

NHill_AD_C11937 
general odorant-binding protein 99a-like isoform X2 [Hermetia 

illucens] 
44% 7e-33 61.86% 

NHill_AD_C11394 general odorant-binding protein 99a-like [Hermetia illucens] 50% 3e-80 97.79% 

NHill_AD_C1500 general odorant-binding protein 28a-like [Hermetia illucens] 42% 5e-101 100.00% 

NHill_AD_C17009 odorant-binding protein 59a [Hermetia illucens] 59% 8e-167 99.13% 

NHill_AD_C74693 
general odorant-binding protein 56d-like [Copidosoma 

floridanum] 
63% 8e8-66 75.00% 

NHill_AD_C4062 
uncharacterized protein LOC119655996 [Hermetia illucens] 

general odorant-binding protein 83a [Drosophila willistoni] 

37% 

14% 

4e-74 

3e-05 

82.46% 

40.00% 

NHill_AD_C17957 general odorant-binding protein 28a-like [Hermetia illucens] 75% 4e-97 94.81% 

NHill_AD_C75784 
uncharacterized protein LOC119659326 [Hermetia illucens] 

general odorant-binding protein 66-like [Hermetia illucens] 

75% 

72% 

1e-55 

9e-31 

98.82% 

62.20% 

NHill_AD_C61546 
unnamed protein product [Hermetia illucens] 

general odorant-binding protein 66-like [Hermetia illucens] 

95% 

95% 

5e-52 

1e-32 

100% 

65.98% 

NHill_AD_C43028 
uncharacterized protein LOC119661578 [Hermetia illucens] 

general odorant-binding protein 68-like [Hermetia illucens] 
48% 5e-120 100% 

NHill_AD_C73118 
uncharacterized protein LOC119661137 [Hermetia illucens] 

general odorant-binding protein 68-like [Hermetia illucens] 

59% 

59% 

5e-44 

8e-30 

98.65% 

71.62% 

NHill_AD_C56633 
odorant-binding protein 19 [Bradysia odoriphaga] 

uncharacterized protein LOC119648416 [Hermetia illucens] 

96% 

99% 

4e-23 

8e-79 

40.83% 

96.77% 

NHill_AD_C12724 general odorant-binding protein 68-like [Hermetia illucens] 86% 3e-112 98.14% 

NHill_AD_C32770 general odorant-binding protein 99a-like [Hermetia illucens] 55% 9e-74 88.81% 

NHill_AD_C1003 general odorant-binding protein 99b-like [Hermetia illucens] 96% 2e-87 96.92% 



NHill_AD_C56175 
uncharacterized protein LOC119654413 [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

98% 

98% 

2e-77 

6e-65 

96.61% 

78.81% 

NHill_AD_C23172 general odorant-binding protein 99b-like [Hermetia illucens] 75% 1e-93 99.27% 

NHill_AD_C8085 general odorant-binding protein 99a-like [Hermetia illucens] 52% 4e-84 100.00% 

NHill_AD_C1903 

uncharacterized protein LOC119656184 [Hermetia illucens] 

general odorant-binding protein 99a-like isoform X2 [Hermetia 

illucens] 

35% 

27% 

3e-113 

1e-40 

98.79% 

51.91% 

NHill_AD_C32259 general odorant-binding protein 99b-like [Hermetia illucens] 78% 1e-80 98.52% 

NHill_AD_C11523 general odorant-binding protein 99a-like [Hermetia illucens] 71% 3e-98 100% 

NHill_AD_C3768 general odorant-binding protein 99a-like [Hermetia illucens] 83% 8e-71 92.86% 

NHill_AD_C2731 
general odorant-binding protein 99a-like isoform X1 [Hermetia 

illucens] 
56% 2e-104 97.40% 

NHill_AD_C1002 general odorant-binding protein 99b-like [Hermetia illucens] 78% 2e-90 100% 

NHill_AD_C32362 general odorant-binding protein 99a-like [Hermetia illucens] 60% 7e-22 49.07% 

NHill_AD_C12769 general odorant-binding protein 99a-like [Hermetia illucens] 54% 4e-75 98.18% 

NHill_AD_C5932 
uncharacterized protein LOC119655003 [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

61% 

59% 

1e-91 

3e-63 

97.01% 

71.54% 

NHill_AD_C9042 general odorant-binding protein 99a-like [Hermetia illucens] 88% 1e-82 100% 

NHill_AD_C70911 
uncharacterized protein LOC119654807 [Hermetia illucens] 

general odorant-binding protein 99b-like [Hermetia illucens] 
99% 

7e-78 

3e-52 

98.28% 

71.55% 

NHill_AD_C8987 general odorant-binding protein 99a-like [Hermetia illucens] 71% 7e-95 99.25% 

NHill_AD_C7966 
general odorant-binding protein 99a-like isoform X1 [Hermetia 

illucens] 
52% 1e-78 100% 

NHill_AD_C410 
general odorant-binding protein 99a-like isoform X1 [Hermetia 

illucens] 
62% 7e-90 100% 

NHill_AD_C61431 general odorant-binding protein 99a-like [Hermetia illucens] 61% 8e-17 46.79% 

NHill_AD_C17801 general odorant-binding protein 99a-like [Hermetia illucens] 61% 8e-17 46.79% 

NHill_AD_C76148 general odorant-binding protein 56d [Copidosoma floridanum] 74% 9e9-33 71.43% 

Table S2a. Blastx analysis of Hermetia illucens OBP genes from adult transcriptome. Each adult H. illucens contig sequence was manually checked with the 

BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, with the respective 

Query Cover, the E-value and the Percentage of Identity. 

 

 



ODORANT RECEPTORS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C21581 putative odorant receptor 92a [Hermetia illucens] 57% 5e-52 97.83% 

NHill_AD_C41456 
uncharacterized protein LOC119647277 [Hermetia illucens] 

odorant receptor 63a-like isoform X2 [Hermetia illucens] 

61% 

61% 

3e-175 

3e-127 

99.65% 

70.77% 

NHill_AD_C32477 odorant receptor 63a-like isoform X1 [Hermetia illucens] 38% 5e-179 82.66% 

NHill_AD_C40886 odorant receptor 22c-like [Hermetia illucens] 72% 0.0 100% 

NHill_AD_C44491 putative odorant receptor 71a [Hermetia illucens] 82% 2e-99 78.89% 

NHill_AD_C44088 odorant receptor 56a-like [Hermetia illucens] 83% 0.0 98.78% 

NHill_AD_C41545 odorant receptor 56a-like isoform X1 [Hermetia illucens] 86% 6e-112 98.80% 

NHill_AD_C12746 
uncharacterized protein LOC119646983 [Hermetia illucens] 

odorant receptor 59a-like [Hermetia illucens] 

47% 

66% 

4e-164 

2e-118 

100% 

65.92% 

NHill_AD_C42139 odorant receptor 33a-like isoform X1 [Hermetia illucens] 99% 0.0 97.37% 

NHill_AD_C41137 odorant receptor coreceptor [Hermetia illucens] 21% 6e-11 89.19% 

NHill_AD_C40973 odorant receptor 94a-like isoform X1 [Hermetia illucens] 66% 0.0 99.48% 

NHill_AD_C41586 odorant receptor 94b-like [Hermetia illucens] 91% 4e-128 99.45% 

NHill_AD_C19031 odorant receptor 94a-like [Hermetia illucens] 87% 0.0 99.48% 

NHill_AD_C63662 odorant receptor 85c-like [Hermetia illucens] 59% 2e-45 96.30% 

NHill_AD_C25031 odorant receptor 2a-like [Hermetia illucens] 100% 4e-64 100% 

NHill_AD_C41079 odorant receptor 22c-like [Hermetia illucens] 70% 0.0 99.49% 

NHill_AD_C31170 
uncharacterized protein LOC119646234 [Hermetia illucens] 

odorant receptor 63a-like isoform X2 [Hermetia illucens] 

88% 

88% 

3e-147 

5e-60 

100% 

49.54% 

NHill_AD_C40852 odorant receptor 33a-like [Hermetia illucens] 87% 3e-85 100% 

NHill_AD_C41000 odorant receptor 2a-like [Hermetia illucens] 75% 0.0 98.93% 

NHill_AD_C29699 odorant receptor 2a-like [Hermetia illucens] 80% 0.0 99.24% 

NHill_AD_C53183 odorant receptor 33b-like [Hermetia illucens] 66% 7e-129 98.91% 

NHill_AD_C42212 odorant receptor 59a-like [Hermetia illucens] 92% 2e-135 65.15% 

NHill_AD_C24181 odorant receptor 33a-like [Hermetia illucens] 59% 5e-167 98.04% 

NHill_AD_C53408 putative odorant receptor 92a isoform X1 [Hermetia illucens] 86% 5e-88 100.00% 

NHill_AD_C43841 
unnamed protein product [Hermetia illucens] 

odorant receptor 2a-like [Hermetia illucens] 

86% 

85% 

0.0 

1e-47 

99.69% 

29.71% 

NHill_AD_C42051 odorant receptor 33a-like [Hermetia illucens] 99% 1e-87 100% 

NHill_AD_C43031 odorant receptor 49b-like [Hermetia illucens] 27% 2e-59 99.03% 



NHill_AD_C42994 odorant receptor 59a-like [Hermetia illucens] 98% 5e-51 98.82% 

NHill_AD_C43077 putative odorant receptor 71a [Hermetia illucens] 58% 8e-159 95.82% 

NHill_AD_C42222 putative odorant receptor 71a [Hermetia illucens] 86% 0.0 98.88% 

NHill_AD_C44928 odorant receptor 94b-like [Hermetia illucens] 99% 5e-95 98.87% 

NHill_AD_C41233 odorant receptor 94a-like [Hermetia illucens] 70% 0.0 99.20% 

NHill_AD_C43775 odorant receptor 19a-like [Hermetia illucens] 89% 0.0 98.93% 

NHill_AD_C46337 
unnamed protein product [Hermetia illucens] 

odorant receptor 19a-like [Hermetia illucens] 

76% 

64% 

0.0 

2e-27 

94.92% 

27.78% 

NHill_AD_C23297 odorant receptor coreceptor [Hermetia illucens] 64% 0.0 100% 

NHill_AD_C41392 odorant receptor 85b-like [Hermetia illucens] 87% 0.0 99.25% 

NHill_AD_C43182 putative odorant receptor 92a isoform X2 [Hermetia illucens] 99% 2e-57 100% 

NHill_AD_C42500 odorant receptor 23a-like [Hermetia illucens] 87% 0.0 99.73% 

NHill_AD_C40891 odorant receptor 2a-like [Hermetia illucens] 95% 0.0 96.61% 

NHill_AD_C41817 odorant receptor 2a-like [Hermetia illucens] 65% 2e-73 97.25% 

NHill_AD_C45790 odorant receptor 33a-like [Hermetia illucens] 43% 0.0 99.20% 

NHill_AD_C39414 odorant receptor 33a-like [Hermetia illucens] 99% 0.0 94.14% 

NHill_AD_C40888 odorant receptor 33b-like isoform X2 [Hermetia illucens] 99% 7e-157 97.50% 

NHill_AD_C47973 odorant receptor 33b-like isoform X3 [Hermetia illucens] 88% 8e-47 67.94% 

NHill_AD_C41400 odorant receptor 33a-like [Hermetia illucens] 84% 2e-57 100% 

NHill_AD_C34422 odorant receptor 33b-like [Hermetia illucens] 53% 3e-17 97.87% 

NHill_AD_C41519 
unnamed protein product [Hermetia illucens] 

odorant receptor 33b-like [Hermetia illucens] 

88% 

88% 

5e-76 

6e-73 

99.24% 

99.24% 

NHill_AD_C44475 odorant receptor 33b-like [Hermetia illucens] 97% 0.0 99.32% 

NHill_AD_C42002 odorant receptor 59a-like [Hermetia illucens] 79% 7e-127 100% 

NHill_AD_C45287 
unnamed protein product [Hermetia illucens] 

odorant receptor 33b-like [Hermetia illucens] 

99% 

99% 

6e-128 

2e-108 

100.00% 

87.91% 

NHill_AD_C33589 odorant receptor 33a-like isoform X4 [Hermetia illucens] 97% 8e-158 95.58% 

NHill_AD_C44439 odorant receptor 33a-like [Hermetia illucens] 51% 1e-53 98.80% 

NHill_AD_C32178 odorant receptor 47a-like isoform X3 [Hermetia illucens] 99% 4e-99 86.29% 

NHill_AD_C42199 odorant receptor 33a-like [Hermetia illucens] 95% 0.0 100.00% 

NHill_AD_C41082 odorant receptor 33a-like isoform X1 [Hermetia illucens] 99% 5e-158 99.54% 

NHill_AD_C22258 odorant receptor 33b-like [Hermetia illucens] 34% 0.0 99.73% 

NHill_AD_C41468 odorant receptor 2a-like [Hermetia illucens] 30% 4e-65 77.54% 

NHill_AD_C68947 odorant receptor 63a-like [Hermetia illucens] 68% 6e-58 100% 

NHill_AD_C11445 odorant receptor 63a-like [Hermetia illucens] 73% 0.0 99.73% 



NHill_AD_C41945 odorant receptor 2a-like [Hermetia illucens] 99% 9e-73 98.21% 

NHill_AD_C44667 odorant receptor 59a-like [Hermetia illucens 82% 3e-154 64.22% 

NHill_AD_C35353 odorant receptor 33a-like isoform X10 [Hermetia illucens] 31% 3e-17 93.75% 

NHill_AD_C8206 odorant receptor 33a-like [Hermetia illucens] 73% 0.0 74.35% 

NHill_AD_C41435 odorant receptor 59a-like [Hermetia illucens] 95% 0.0 100% 

NHill_AD_C54061 putative odorant receptor 85e [Hermetia illucens] 57% 2e-48 100% 

NHill_AD_C41180 
uncharacterized protein LOC119658097 [Hermetia illucens] 

odorant receptor 94a-like [Hermetia illucens] 

67% 

65% 

0.0 

1e-89 

98.99% 

41.30% 

NHill_AD_C42546 odorant receptor 33a-like [Hermetia illucens] 97% 0.0 100% 

NHill_AD_C41347 odorant receptor 33a-like isoform X2 [Hermetia illucens] 85% 0.0 92.28% 

NHill_AD_C45661 odorant receptor 33a-like [Hermetia illucens] 86% 0.0 94.72% 

NHill_AD_C41258 odorant receptor 33a-like isoform X2 [Hermetia illucens] 99% 0.0 98.39% 

NHill_AD_C7984 odorant receptor 13a [Hermetia illucens] 68% 0.0 98.78% 

NHill_AD_C38560 
uncharacterized protein LOC119646234 [Hermetia illucens] 

odorant receptor 63a-like isoform X2 [Hermetia illucens] 

55% 

54% 

0.0 

4e-113 

89.74% 

50.26% 

NHill_AD_C54695 putative odorant receptor 92a [Hermetia illucens] 91% 1e-117 92.74% 

NHill_AD_C43878 odorant receptor 56a-like isoform X2 [Hermetia illucens] 43% 1e-24 100% 

NHill_AD_C42007 odorant receptor 33a-like [Hermetia illucens] 70% 8e-117 100% 

NHill_AD_C43319 odorant receptor 33a-like isoform X2 [Hermetia illucens] 99% 2e-42 100% 

NHill_AD_C41351 odorant receptor 59a-like [Hermetia illucens] 59% 2e-175 98.12% 

NHill_AD_C43290 odorant receptor 33b-like [Hermetia illucens] 71% 0.0 98.01% 

NHill_AD_C45322 odorant receptor 2a-like isoform X1 [Hermetia illucens] 77% 0.0 100% 

NHill_AD_C25667 odorant receptor 2a-like [Hermetia illucens] 73% 0.0 98.70% 

NHill_AD_C26571 odorant receptor 33a-like [Hermetia illucens] 97% 0.0 98.37% 

NHill_AD_C30148 
unnamed protein product [Hermetia illucens] 

odorant receptor 33a-like [Hermetia illucens] 

83% 

79% 
0.0 

99.75% 

99.74%  

NHill_AD_C42377 odorant receptor 2a-like [Hermetia illucens] 82% 0.0 74.93% 

NHill_AD_C41922 odorant receptor 2a-like [Hermetia illucens] 77% 1e-173 68.25% 

NHill_AD_C44474 odorant receptor 33b-like [Hermetia illucens] 99% 2e-152 100% 

NHill_AD_C42132 odorant receptor 33b-like [Hermetia illucens] 95% 0.0 98.16% 

NHill_AD_C43759 odorant receptor 59b-like [Hermetia illucens] 79% 0.0 100% 

NHill_AD_C41186 odorant receptor 2a-like isoform X1 [Hermetia illucens] 84% 0.0 99.73% 

NHill_AD_C41447 odorant receptor 2a-like [Hermetia illucens] 90% 3e-128 88.39% 

NHill_AD_C41520 odorant receptor 33a-like [Hermetia illucens] 89% 1e-62 83.72% 



NHill_AD_C42523 odorant receptor 33a-like isoform X1 [Hermetia illucens] 88% 0.0 100% 

NHill_AD_C40853 odorant receptor 33a-like isoform X1 [Hermetia illucens] 74% 1e-151 88.46% 

NHill_AD_C35696 odorant receptor 33a-like isoform X3 [Hermetia illucens] 52% 0.0 87.91% 

NHill_AD_C41761 odorant receptor 67c-like isoform X1 [Hermetia illucens] 80% 0.0 95.65% 

NHill_AD_C45972 putative odorant receptor 92a [Hermetia illucens] 89% 0.0 99.73% 

NHill_AD_C15333 putative odorant receptor 92a isoform X2 [Hermetia illucens] 81% 0.0 97.97% 

NHill_AD_C42441 putative odorant receptor 92a [Hermetia illucens] 68% 0.0 98.71% 

NHill_AD_C21580 putative odorant receptor 92a [Hermetia illucens] 82% 0.0 81.40% 

NHill_AD_C41243 putative odorant receptor 92a [Hermetia illucens] 93% 0.0 93.29% 

NHill_AD_C41341 

ionotropic receptor IR2 [Colaphellus bowringi] 

uncharacterized protein LOC119651354 isoform X1 [Hermetia 

illucens] 

75% 

90% 

9e-101 

0.0 

36.20% 

98.96% 

NHill_AD_C11008 ionotropic receptor 75a-like isoform X1 [Hermetia illucens] 47% 4e-121 100% 

NHill_AD_C21099 ionotropic receptor 75a-like isoform X3 [Hermetia illucens] 40% 6e-128 100% 

NHill_AD_C42032 ionotropic receptor 21a isoform X1 [Hermetia illucens] 83% 0.0 99.62% 

NHill_AD_C20652 ionotropic receptor 25a [Hermetia illucens] 72% 1e-121 100% 

NHill_AD_C43496 

ionotropic receptor [Bactrocera dorsalis] 

LOW QUALITY PROTEIN: uncharacterized protein 

LOC119655012 [Hermetia illucens] 

80% 

99% 

2e-09 

2e-64 

38.30% 

93.69% 

NHill_AD_C44323 
ionotropic receptor 56b [Drosophila melanogaster] 

uncharacterized protein LOC119655200 [Hermetia illucens] 

80.5% 

100% 

97% 

0.0 

1e-12 

97.35% 

NHill_AD_C38475 
ionotropic receptor 56c [Drosophila melanogaster] 

unnamed protein product [Hermetia illucens] 

41% 

61% 

1e-04 

2e-50 

24.35% 

48.52% 

NHill_AD_C66692 
ionotropic receptor 56d [Drosophila melanogaster] 

unnamed protein product [Hermetia illucens] 

92% 

99% 

2e-10 

3e-105 

28.38% 

96.20% 

NHill_AD_C52359 
unnamed protein product [Hermetia illucens] 

glutamate receptor ionotropic, delta-2 [Lucilia sericata] 

50% 

61% 

2e-130 

6e-07 

95.38% 

25.88% 

NHill_AD_C41221 
putative ionotropic receptor IR8 [Scaeva pyrastri] 

uncharacterized protein LOC119650383 [Hermetia illucens] 

69% 

79% 

4e-94 

0.0 

55.78% 

98.81% 

NHill_AD_C44460 
ionotropic receptor [Procecidochares utilis] 

uncharacterized protein LOC119650383 [Hermetia illucens] 

50% 

99% 

1e-84 

0.0 

61.00% 

98.74% 

NHill_AD_C41222 
putative ionotropic receptor IR8 [Scaeva pyrastri] 

uncharacterized protein LOC119650383 [Hermetia illucens] 

49% 

38% 

1e-26 

6e-28 

77.14% 

98.18% 

NHill_AD_C53362 
ionotropic receptor 67c [Drosophila melanogaster] 

unnamed protein product [Hermetia illucens] 

71% 

93% 

2e-09 

0.0 

23.29% 

96.17% 



NHill_AD_C72456 
ionotropic receptor 67c [Drosophila melanogaster] 

unnamed protein product [Hermetia illucens] 

98% 

100% 

3e-15 

5e-94 

30.91% 

94.90% 

NHill_AD_C44637 ionotropic receptor 75a-like [Hermetia illucens] 94% 0.0 93.33% 

NHill_AD_C30659 ionotropic receptor 93a isoform X2 [Hermetia illucens] 87% 0.0 99.72% 

NHill_AD_C43588 
unnamed protein product [Hermetia illucens] 

 glutamate receptor ionotropic, delta-1 [Hermetia illucens] 

100% 

66% 

7e-130 

1e-84 

96.37% 

97.66% 

NHill_AD_C6138 
unnamed protein product [Hermetia illucens] 

ionotropic receptor 25a [Hermetia illucens] 

65% 

66% 

0.0 

0.0 

98.04% 

 98.16% 

NHill_AD_C47154 

putative ionotropic receptor IR11 [Scaeva pyrastri] 

uncharacterized protein LOC119651974 isoform X1 [Hermetia 

illucens] 

64% 

90% 

1e-49 

3e-139 

44.86% 

97.30% 

NHill_AD_C31205 

putative ionotropic receptor IR6 [Scaeva pyrastri] 

uncharacterized protein LOC119651974 isoform X1 [Hermetia 

illucens] 

50% 

45% 

2e-13 

2e-24 

58.93% 

98.04% 

NHill_AD_C62171 
ionotropic receptor 85a [Peridroma saucia] 

unnamed protein product [Hermetia illucens] 

89% 

99% 

4e-04 

6e-64 

32.00% 

90.99% 

NHill_AD_C34789 ionotropic receptor 25a [Hermetia illucens] 92% 0.0 100% 

NHill_AD_C22408 

putative ionotropic receptor IR2 [Scaeva pyrastri] 

uncharacterized protein LOC119651108 isoform X1 [Hermetia 

illucens] 

78% 

93% 

2e-164 

0.0 

46.53% 

99.06% 

       NHill_AD_C31183 75a-like isoform X3 [Hermetia illucens] 99% 2e-58 98.98 

NHill_AD_C46271 ionotropic receptor 25a [Hermetia illucens] 16% 1e-05 95.45% 

NHill_AD_C41702 ionotropic receptor 40a [Hermetia illucens] 65% 8e-65 95.58% 

 Table S2b. Blastx analysis of Hermetia illucens olfactory receptor genes from adult transcriptome. Each adult H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity. 

GUSTATORY RECEPTORS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C30527 gustatory and odorant receptor 22-like [Hermetia illucens] 82% 1e-155 78.33% 

NHill_AD_C67675  putative gustatory receptor 28b isoform X2 [Hermetia illucens] 63% 7e-78 100% 

NHill_AD_C30866 

gustatory receptor for sugar taste 64f isoform X3 [Drosophila 

pseudoobscura] 

unnamed protein product [Hermetia illucens] 

99% 

99% 

7e-30 

8e-66 

47.17% 

100% 



NHill_AD_C19982 
 uncharacterized protein LOC119650006 [Hermetia illucens] 

putative gustatory receptor 28a [Culex quinquefasciatus] 

56% 

35% 

8e-94 

5e-09 

98.11% 

 33.98% 

NHill_AD_C41457 gustatory and odorant receptor 22-like [Hermetia illucens] 99% 2e-91 100% 

NHill_AD_C41699 gustatory and odorant receptor 22-like [Hermetia illucens] 30% 1e-163 100% 

NHill_AD_C78658 gustatory and odorant receptor 22-like [Teleopsis dalmanni] 59% 8e-33 84.44% 

NHill_AD_C29794 putative gustatory receptor 28b isoform X1 [Hermetia illucens] 91% 1e-98 99.40%  

NHill_AD_C29688 putative gustatory receptor 28b isoform X2 [Hermetia illucens] 68% 7e-149 100% 

NHill_AD_C51136 
uncharacterized protein LOC119647209 [Hermetia illucens] 

putative gustatory receptor 28b isoform X3 [Hermetia illucens] 

81% 

81% 

1e-39 

2e-37 

38.22% 

 36.65% 

NHill_AD_C29460 putative gustatory receptor 28b isoform X1 [Hermetia illucens] 81% 9e-168 98.74% 

NHill_AD_C49312 putative gustatory receptor 2a [Hermetia illucens] 83% 00.0 97.29% 

NHill_AD_C40950 gustatory receptor 68a-like isoform X4 [Hermetia illucens] 37% 2e-137 98.52% 

NHill_AD_C66298 gustatory and pheromone receptor 33a [Hermetia illucens] 100% 3e-79 96.72% 

NHill_AD_C51573 putative gustatory receptor 57a [Hermetia illucens] 66% 1e-162 98.68% 

NHill_AD_C10478 putative gustatory receptor 59f [Hermetia illucens] 75% 5e-50 100% 

NHill_AD_C40866 gustatory and odorant receptor 63a [Hermetia illucens] 86% 0.0 100% 

NHill_AD_C44258 gustatory receptor for sugar taste 64a-like [Hermetia illucens] 85% 0.0 99.30% 

NHill_AD_C55553 

PREDICTED: gustatory receptor for sugar taste 64f-like 

[Drosophila rhopaloa] 

unnamed protein product [Hermetia illucens] 

59% 

63% 

4e-64 

3e-95 

71.01% 

99.32% 

NHill_AD_C58700 

PREDICTED: gustatory receptor for sugar taste 64f-like 

[Drosophila rhopaloa] 

unnamed protein product [Hermetia illucens] 

25% 

26% 

9e-12 

1e-18 

79.55% 

100% 

NHill_AD_C41107 
gustatory receptor for bitter taste 66a-like isoform X2 

[Hermetia illucens] 
86% 4e-117 98.82% 

NHill_AD_C17291 gustatory receptor for bitter taste 66a [Hermetia illucens] 32% 4e4e-28 96.77% 

NHill_AD_C8761 putative gustatory receptor 28b isoform X3 [Hermetia illucens] 100% 0.0 99.63% 

NHill_AD_C39103 gustatory receptor [Eogystia hippophaecolus[ 98% 4e-26 66.97% 

NHill_AD_C27799 
gustatory receptor 127 [Tribolium castaneum] 

unnamed protein product [Hermetia illucens] 

76% 

58% 

2e-04 

5e-29 

31.82% 

79.10% 

Table S2c. Blastx analysis of Hermetia illucens gustatory receptor genes from adult transcriptome. Each adult H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity. 

 



GLUTAMATE RECEPTORS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C29958  probable glutamate receptor [Hermetia illucens] 99% 0.0 99.25% 

NHill_AD_C60142 

glutamate receptor ionotropic NMDA receptor 3 [Bradysia 

odoriphaga] 

uncharacterized protein LOC119661346 isoform X1 [Hermetia 

illucens] 

94% 

99% 

7e-21 

6e-50 

64.90% 

99.30%  

NHill_AD_C53624 probable glutamate receptor [Hermetia illucens] 76% 2e-52 100% 

NHill_AD_C47020 
glutamate receptor ionotropic, kainate 2 isoform X2 [Hermetia 

illucens] 
29% 4e-19 100% 

NHill_AD_C32005 
glutamate receptor ionotropic, kainate 2-like isoform X1 

[Hermetia illucens] 
99% 3e-40 98.94% 

NHill_AD_C37253 
glutamate receptor ionotropic, kainate 2 isoform X1 [Hermetia 

illucens] 
72% 2e-160 100% 

NHill_AD_C6128 
glutamate receptor ionotropic, kainate 2 isoform X1 [Hermetia 

illucens] 
71% 0.0 99.63% 

NHill_AD_C6794 
glutamate receptor ionotropic, kainate 1 isoform X3 [Hermetia 

illucens] 
74% 0.0 100% 

NHill_AD_C39066 
glutamate receptor ionotropic, kainate 2 isoform X2 [Hermetia 

illucens] 
40% 2e-128 100% 

NHill_AD_C16314 
glutamate receptor ionotropic, kainate 2 isoform X3 [Hermetia 

illucens] 
96% 0.0 99.24%  

NHill_AD_C19616 
glutamate receptor ionotropic, kainate 2 isoform X1 [Hermetia 

illucens] 
99% 3e-136 99.49% 

NHill_AD_C17391 
glutamate receptor ionotropic, kainate 2-like [Hermetia 

illucens] 
91% 0.0 99.55% 

NHill_AD_C26460 
 glutamate receptor ionotropic, kainate 2-like [Hermetia 

illucens] 
93% 0.0 99.80%  

NHill_AD_C19042 
glutamate receptor ionotropic, kainate 2-like [Hermetia 

illucens] 
95% 0.0 98.29% 

NHill_AD_C1262 
glutamate receptor ionotropic, kainate 2 isoform X1 [Hermetia 

illucens] 
62% 0.0 99.69% 

NHill_AD_C17336 
glutamate receptor ionotropic, kainate 2-like isoform X2 

[Hermetia illucens] 
99% 6e-75 99.17% 

NHill_AD_C22050 glutamate receptor ionotropic, kainate 2 [Hermetia illucens] 80% 6e-96 79.28% 

NHill_AD_C78255 
PREDICTED: glutamate receptor ionotropic, kainate 2-like 

[Rhagoletis zephyria] 
97% 6e6-19 40.16% 



NHill_AD_C7692 
glutamate receptor ionotropic, kainate 2-like isoform X1 

[Hermetia illucens] 
93% 0.0 99.82% 

       NHill_AD_C67273 

glutamate receptor ionotropic, delta-2 [Bactrocera oleae] 

uncharacterized protein LOC101463425 isoform X1 [Ceratitis 

capitata] 

79% 

79% 

5e-27 

1e-29 

28.57% 

31.63% 

  NHill_AD_C21662  glutamate receptor ionotropic, kainate 2 [Hermetia illucens] 99% 5e-100 100% 

NHill_AD_C52327 glutamate receptor ionotropic, delta-1 [Hermetia illucens] 99% 2e-50 100% 

NHill_AD_C26161 glutamate receptor ionotropic, delta-1-like [Hermetia illucens] 89% 0.0 99.71% 

NHill_AD_C40776 probable glutamate receptor [Hermetia illucens] 99% 1e-150 98.70% 

Table S2d. Blastx analysis of Hermetia illucens glutamate receptor genes from adult transcriptome. Each adult H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity. 

CHEMOSENSORY PROTEINS 

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C35093 chemosensory protein [Dioryctria abietella] 57% 1e-65 89.91% 

NHill_AD_C3992 ejaculatory bulb-specific protein 3-like [Hermetia illucens] 40% 6e-73 100% 

NHill_AD_C12670 
chemosensory protein A 7a [Drosophila melanogaster] 

uncharacterized protein LOC119655481 [Hermetia illucens] 

46% 

71% 

3e-12 

7e-106 

35.00% 

97.75% 

NHill_AD_C11820 
chemosensory protein 5 [Bradysia odoriphaga] 

unnamed protein product [Hermetia illucens] 

39% 

53% 

4e-55 

2e-164 

59.22% 

99.17% 

Table S2e. Blastx analysis of Hermetia illucens chemosensory protein genes from adult transcriptome. Each adult H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity. 

SENSORY NEURON MEMBRANE PROTEINS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

NHill_AD_C14048 

LOW QUALITY PROTEIN: sensory neuron membrane protein 

2 [Hermetia illucens] 

 

50% 

 

0.0 
100% 

NHill_AD_C40885 sensory neuron membrane protein 1 [Hermetia illucens] 100% 5e-83 99.32% 

Table S2f Blastx analysis of Hermetia illucens sensory neuron membrane genes from adult transcriptome. Each adult H. illucens contig sequence was 

manually checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was 

reported, with the respective Query Cover, the E-value and the Percentage of Identity.  
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Figure S1: Phylogenetic trees of adult odorant binding proteins (a), olfactory receptors (b), ionotropic receptors (b’), gustatory receptors (c), glutamate 

receptors (d), chemosensory proteins (e), sensory neuron membrane proteins (f). Phylogenetic trees were built with Phylogeny Analysis software 

(http://www.phylogeny.fr/alacarte.cgi). Each sequence of H. illucens were manually checked with Blastx software. For each H. illucens sequence, the most similar 

sequences of different species or genus were selected. The corresponding amino acid sequences of all the selected sequences were subsequently aligned with 

MUSCLE software and then the phylogenetic tree was built, using default parameters. H. illucens sequences are reported as the contig number, while sequences of 

other species are reported with the accession number, the name of the protein. The Arabic numerals at the branching points are bootstrap values. 

 

ODORANT BINDING PROTEINS 

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

Hill_COMB-BB_C21691 general odorant-binding protein 19d-like [Hermetia illucens] 66% 2e-95 99.29% 

Hill_COMB-BB_C13368 general odorant-binding protein 19d-like [Hermetia illucens] 71% 3e-96 100% 

Hill_COMB-BB_C57 general odorant-binding protein 99a-like [Hermetia illucens] 33% 2e-80 100% 

Hill_COMB-BB_C11107 general odorant-binding protein 99a-like [Hermetia illucens] 66% 3e-81 97.79% 

Hill_COMB-BB_C31956 
general odorant-binding protein 19d-like isoform X1 [Hermetia 

illucens] 
74% 3e-89 100% 

Hill_COMB-BB_C4812 
odorant binding protein 15 [Holotrichia oblita] 

uncharacterized protein LOC119648416 [Hermetia illucens] 

99% 

99% 

2e-08 

1e-50 

40.48% 

100% 

Hill_COMB-BB_C7755 
odorant-binding protein 50c [Bactrocera minax] 

unnamed protein product [Hermetia illucens] 

86% 

97% 

3e-38 

4e-175 

35.37% 

97.30% 

Hill_COMB-BB_C31807 general odorant-binding protein 66-like [Hermetia illucens] 93% 2e-112 98.74% 

Hill_COMB-BB_C42512 
unnamed protein product [Hermetia illucens] 

general odorant-binding protein 66-like [Hermetia illucens] 
96% 

6e-69 

 9e-45 

100% 

 65.83% 

Hill_COMB-BB_C51370 
uncharacterized protein LOC119646539 [Hermetia illucens] 

general odorant-binding protein 66-like [Hermetia illucens] 

80% 

75% 

6e-125 

 6e-31 

96.76% 

 39.43% 

Hill_COMB-BB_C45961 
unnamed protein product [Hermetia illucens] 

general odorant-binding protein 68-like [Hermetia illucens] 

70% 

68% 

3e-74 

 6e-32 

100% 

 48.57% 

Hill_COMB-BB_C441 general odorant-binding protein 99a-like [Hermetia illucens] 57% 2e-90 100% 

Hill_COMB-BB_C758 general odorant-binding protein 99b-like [Hermetia illucens] 65% 1e-83 95.38% 

Hill_COMB-BB_C768 general odorant-binding protein 99a-like [Hermetia illucens] 80% 3e-109 98.84% 

Hill_COMB-BB_C1173 general odorant-binding protein 99a-like [Hermetia illucens] 65% 5e-95 100% 

Hill_COMB-BB_C1844 
general odorant-binding protein 99a-like isoform X1 [Hermetia 

illucens] 
80% 1e-90 100% 

Hill_COMB-BB_C2633 general odorant-binding protein 99b-like [Hermetia illucens] 64% 4e-87 96.15% 

Hill_COMB-BB_C3948 general odorant-binding protein 99b-like [Hermetia illucens] 85% 6e-72 99.07% 

http://www.phylogeny.fr/alacarte.cgi


Hill_COMB-BB_C3962 general odorant-binding protein 99b-like [Hermetia illucens] 90% 5e-73 83.33% 

Hill_COMB-BB_C3982 
general odorant-binding protein 99a-like isoform X1 [Hermetia 

illucens] 
90% 3e-98 100% 

Hill_COMB-BB_C4168 
general odorant-binding protein 99a-like isoform X3 [Hermetia 

illucens] 
68% 4e-73 91.45% 

Hill_COMB-BB_C5161 
general odorant-binding protein 99a-like isoform X3 [Hermetia 

illucens] 
85% 3e-72 90.60% 

Hill_COMB-BB_C5826 general odorant-binding protein 99b-like [Hermetia illucens] 98% 4e-55 97.70% 

Hill_COMB-BB_C7404 general odorant-binding protein 99b-like [Hermetia illucens] 96% 1e-77 81.02% 

Hill_COMB-BB_C7621 general odorant-binding protein 99b-like [Hermetia illucens] 76% 2e-94 99.26% 

Hill_COMB-BB_C9011 general odorant-binding protein 99a-like [Hermetia illucens] 80% 2e-91 100% 

Hill_COMB-BB_C13738 general odorant-binding protein 99a-like [Hermetia illucens 58% 2e-72 93.04% 

Hill_COMB-BB_C14606 
uncharacterized protein LOC119655003 [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

86% 

83% 

1e-84 

 6e-58 

99.19% 

 72.27% 

Hill_COMB-BB_C15984 
general odorant-binding protein 99a-like isoform X2 [Hermetia 

illucens] 
90% 9e-51 63.41% 

Hill_COMB-BB_C29339 general odorant-binding protein 99b-like [Hermetia illucens] 87% 1e-62 92.31% 

Hill_COMB-BB_C171 general odorant-binding protein 99a-like [Hermetia illucens] 65% 1e-73 97.62% 

Hill_COMB-BB_C363 general odorant-binding protein 99a-like [Hermetia illucens] 87% 5e-93 100% 

Hill_COMB-BB_C1936 
general odorant-binding protein 99a-like isoform X2 [Hermetia 

illucens] 
82% 9e-52 70.09% 

Hill_COMB-BB_C13737 
uncharacterized protein LOC119653464 [Hermetia illucens] 

general odorant-binding protein 99a-like [Hermetia illucens] 

69% 

68% 

5e-75 

 4e-49 

100% 

 67.54% 

Hill_COMB-BB_C3485 
odorant-binding protein 50c [Bactrocera minax] 

uncharacterized protein LOC119648416 [Hermetia illucens] 

98% 

100% 

7e-10 

3e-51 

38.60% 

97.39% 

Hill_COMB-BB_C59460 general odorant-binding protein 28a-like [Hermetia illucens] 71% 3e-97 95.45% 

Table S3a. Blastx analysis of Hermetia illucens odorant binding protein genes from larval transcriptome. Each larval H. illucens contig sequence was 

manually checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was 

reported, with the respective Query Cover, the E-value and the Percentage of Identity.  

 

IONOTROPIC RECEPTORS  

Hill_COMB-BB_C13514 
uncharacterized protein LOC119653703 [Hermetia illucens] 

ionotropic receptor 25a [Hermetia illucens] 

26% 

10% 

0.0 

 4e-49 

100% 

 100.00% 



Table S3b. Blastx analysis of Hermetia illucens ionotropic receptor genes from larval transcriptome. Each larval H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity.  

GUSTATORY RECEPTORS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

Hill_COMB-BB_C54783 gustatory receptor for bitter taste 66a [Hermetia illucens] 71% 2e-174 99.22% 

Table S3c. Blastx analysis of Hermetia illucens gustatory receptor genes from larval transcriptome. Each larval H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity.  

GLUTAMMATE RECEPTORS 

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

Hill_COMB-BB_C17749 
glutamate receptor ionotropic, kainate 2-like [Hermetia 

illucens] 
92% 0.0 99.77% 

Hill_COMB-BB_C37807 
glutamate receptor ionotropic, kainate 2-like isoform X1 

[Hermetia illucens] 
98% 0.0 100% 

Hill_COMB-BB_C24498 
glutamate receptor ionotropic, kainate 1 isoform X3 [Hermetia 

illucens] 
90% 0.0 100% 

Hill_COMB-BB_C36919 
glutamate receptor ionotropic, kainate 1 isoform X3 [Hermetia 

illucens] 
95% 2e-142 100% 

Hill_COMB-BB_C24819 
glutamate receptor ionotropic, kainate 2-like isoform X1 

[Hermetia illucens] 
95% 0.0 99.83% 

Table S3d. Blastx analysis of Hermetia illucens glutamate receptor genes from larval transcriptome. Each larval H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity.  

CHEMOSENSORY PROTEINS  

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

Hill_COMB-BB_C6211 
chemosensory protein 5 [Bradysia odoriphaga] 

unnamed protein product [Hermetia illucens] 

46% 

58% 

2e-53 

3e-135 

61.25% 

99.50% 

Hill_COMB-BB_C11757 ejaculatory bulb-specific protein 3-like [Hermetia illucens] 33% 2e-55 100% 



Table S3e. Blastx analysis of Hermetia illucens chemosensory protein genes from larval transcriptome. Each larval H. illucens contig sequence was manually 

checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was reported, 

with the respective Query Cover, the E-value and the Percentage of Identity.  

SENSORY NEURON MEMBRANE PROTEINS 

CONTIG NAME BLASTX QUERY COVER E – VALUE IDENTITY 

Hill_COMB-BB_C25571 
LOW QUALITY PROTEIN: sensory neuron membrane protein 

2 [Hermetia illucens] 
60% 0.0 99.09% 

Table S3f. Blastx analysis of Hermetia illucens sensory neuron membrane genes from larval transcriptome. Each larval H. illucens contig sequence was 

manually checked with the BLASTX program from the National Center for Biotechnology Information (NCBI). For each sequence, the best matched protein was 

reported, with the respective Query Cover, the E-value and the Percentage of Identity.  

 

 



a b c  



d e f  



Figure S2: Phylogenetic trees of larval odorant binding proteins (a), ionotropic receptors (b), gustatory receptors (c), glutamate receptors (d), 

chemosensory proteins (e), sensory neuron membrane proteins (f). Phylogenetic trees were built with Phylogeny Analysis software 

(http://www.phylogeny.fr/alacarte.cgi). Each sequence of H. illucens were manually checked with Blastx software. For each H. illucens sequence, the most similar 

sequences of different species or genus were selected. The corresponding amino acid sequences of all the selected sequences were subsequently aligned with 

MUSCLE software and then the phylogenetic tree was built, using default parameters. H. illucens sequences are reported as the contig number, while sequences of 

other species are reported with the accession number, the name of the protein. The Arabic numerals at the branching points are bootstrap values. 

 

Contig sequence 5’ end 3’ end Signal peptide Cystein pattern 

>41290 

MARGTKATHDRCVAESGVTEEAIEEFSDGEIQEDEALKCYMYC

VFNATDVLHEDGEVHLEKILDSLPDSMHEIAVHMGKKCLCPKG

DTEWERAFWLHKCWKQADPKHYFFF 

 

Open  Closed Not evaluable 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved, 

except for 3 aminoacids between C2 and 

C3.  

Being incomplete at 5 'it cannot be 

classified. 

>42622 

FRINFEYKEEFNNSGSLPDETDTTPMCYETDTTPMAQVLNNGII

DEFKVTSLLGPASGDSVEVCQAEGDEEQHPCKKAYAIAKCMMI 

Open  Closed  Not evaluable 4 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Being incomplete at 5 'it cannot be 

classified. 

>41232 

MNCFASVFVIVAALFAVSQANVNDPKLKSILEQCIGSEKASPAD

IAALEARSSDLSKEAKCVISCVMKNYKLLSDDGKVNRDVFMAE

AEEMTKGDAGAMKEAGEMFEICSAKTVADPCESAFNFGHCMK

TEMTARNIPMDF 

Closed Closed 0.9978 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>30834 

MNRFASVFVIVAALAALSQADVNDPRLKASLEKCIGSEKASPA

DVEALKAHSSDLSREAQCVMACVMKEFKLLGDDGKINRDVY

MAEAEEMAKGDAGAIKQATEMYDICSAKTVADNCESANNFG

QCIKNEMIARNIPLDM 

Closed Closed 0.998224 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>54152 Open Closed Not evaluable 1 cystein in the mature part of the protein. 

http://www.phylogeny.fr/alacarte.cgi


ALAKSSAFRLWFLYPDLSFSVWLIGAPTAEATAQISIRPRANVD

NIFGQTENDKSGSKNPKRNAEDLASDANDEADVGMNLPEIMSI

CKESFRINFEYKEEFNNSLSLPD 

Being incomplete at 5 'it cannot be 

classified. 

>42252 

MVARGLILICAVAAAVGAPLSKTENDKSGPKNHKRNAEDSASA

ANDEADVGMNLQEIMSSCNESFRINCEYMQEFNKSGSLPDETD

KTPMCFMRCVLEQAQ 

Open  Open 0.9774 4 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved.  

Being incomplete at 3' it cannot be 

classified. 

>18886 

MGYLLKFFILVILSYSYGHKTQPRRDDEYPPKEMIRAIMTLHNI

CVAKTGVTEEAIKEFSDGEIHEDEALKCYMNCLFHEAGLVNDD

GQVDLEMLYAMLPDNLKEIALNMGKQCMTPQGDNLCEKAW

WFHQCWKKADPKHYFLV 

Closed Closed 0.9274 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP 

>23028 

QNKDKTEIRTEVTKCSDKKEQKSDDCTWAYRGFKCFLSKHLQ

VVQSSVKP 

Open Open Not evaluable 3 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Being incomplete at 5’ and at 3’ it cannot 

be classified. 

>2668 

MSVRKVSGIAFAVGLLVLILAVDVQAKLDGKKVRAFTANIAKA

CQPKTTPFGEIHEIIGKGKPTAEEKCFITCAITKGGLLSNNGEFQP

DGIKKINEAMREFDDNPAEYKNIDEVIIANCGGIEKPEKCDKGY

AIAECSLKAFIDVHGNIF 

Open  Closed 0.9301 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>2226 

MKVLVLLAVIGVAAATYTIKTHDDLIKTRGLCVKELNVPDNYV

EKFKKWDFQDDETTRCYIKCVLNKMELFDTANGFNVENLVEQ

LGQNKDKTEVRTEVTKCSDKNEQKSDDCTWAYRGFKCFLSKH

LQLVQSSVKS 

Closed Closed 0.9936 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>5246 

MRSLFGLSFLLCVVFGTWVPKNREEICKDRKECIKEANLSKSNL

DLVMQDAFGAEFPLNDELNRYIYCMGEKSELWEMGTMDANID

RVYEVFHALGYDVNKDDLEKCFVPIFDVSYYVWAGRSIKCLW

DKKLIRRKAGCSCGNEPTATGQHAK 

Closed Closed 0.9617 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Plus OBP. 

>16472 Closed Open 0.9835 7 cysteines in the mature part of the 

protein. 



MTKVRAVTLLLICNYAVLAQSSDSLTTWPKLIRYAKQCGGVDI

LKDGFMTSLNADRQQKCFISCVARKLGILTPDRKVNLKSARRV

FETLGLNPEQEKSAKAAIQDCKYITDADECEV 

The cysteine pattern is not conserved.  

Being incomplete at 3' it cannot be 

classified. 

>11937 

MKYFFVQNEASGGALCSSDFALFQVHAHWKPKTLEEWTQARA

ECFESEKVSLNCQEEIMSDEYPHNPGCYFRCIGLKTGTRDDKNG

YNINSGYETLMSTVWEVRKDSASPQIRRMMIRAGGLQLL 

Closed Closed  No 5 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved.  

Being without signal peptide it cannot be 

classified. 

>11394 

MKLFLVFWTIFALVSAEWVPRTSDQMYKDQAECFKQLELTEEE

QQKVKKEDFPDEPKFRCYLRCILMGGQIWDDEKGYNPERAYA

ELLNIDMTADVENLRKCNTQNLHHSDSCTRAFRVVKCFANNN

YITSIKPKS 

Closed Closed  0.999 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1500 

MTTFRKNTIFTFALVLFIYGLAVTSVKAELDEARAKEFFIKVASE

CITDDIKEDDIEALMKDDSASHEGKCLIACLMKKLGVLDENGE

LSPAGVNDIREKMQSFGGDSEKGHQIATAILEKCSNLKEEDECE

TAYQIHQCARGEIKAIRG 

Closed Closed 0.8226 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>17009 

TLFRSGKLFLILVAIILIGITEALKCRNNDGPSEEKMKRVARSCM

KKVSNVQDGDDSSDYYEDRGGFDRGNNSQKRGRDQLGERRH

SRVLSRDDYGRQRYNNHFGNLRNPGTSERHQHQVNSGPNRHS

NDKISYGNRGNQNDKSCVVHCFFEELNMLNNQDFPDKHKVTY

VITRDIRDNELREFYADSIQECFRFIEAERQRDKCQFSKDLINCM

AEYARANCEDWYNHTMIFNN 

Open Closed 0.9967 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved.  

Plus OBP. 

>74693 

MKTLAIFLVICIVGAFASTLTDDQKAKLREHRDACIAETGVDKA

VIDGITKGGPITRDSKLDCYSACLLKKIKIMKDDGTIDLEATRAK

AATVNADPEKVKKVIEKCKDLTGKDTCEKGGNILACFIENKEF

PVLN 

Open  Closed 0.9984 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>4062 

MEFETTKALLKEGNHPYNNNNNRWRNNPCWIRALKCERAFW

LHKCWKQADPKHYFIFEKIRRHRWT 

Closed Open  Not evaluable 3 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved.  

Being incomplete at 3' it cannot be 

classified. 



>17957 

MAKLGLTSILLVIFVCISAGLDEDPISIVTEVPDDSELRVIAKKCK

IPGV 

SDEEIERMLNDDTNLSYGGKCTLKCIAENIGVVIKDDQMDIAET

KKIVEESAVDKEELAMPFYLIDKCGEIKDKDECELAYKLNLCMI

EATKEWNSNSTSDDLL 

Closed Closed 0.9942 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>75784 

MPDLIPVATEAIEKCGEIIRAKMEKGKDRKPQGDDQCHHVPSM

YAGCFFAQTTINCPDSAWQDTDDCNRAREFMKSCPMPHRPKE 

Open Closed Not evaluable 6 cysteines.  

The cysteine pattern is not conserved.  

Being incomplete at 5' it cannot be 

classified. 

>61546 

MFRDLSVFLVCVFVVQCLADPDCSEPPKKKDFMGCCKKPEALS

EIITKCSEKYPFEHRRPNICYGECVFNETGLAVDGVIQRDKISSVI

GEFYKDMP 

Open  Open  0.9992 8 cysteines. 

The cysteine pattern is not conserved. 

Being incomplete at 5' and 3’ it cannot be 

classified. 

>43028 

MPLPTTYFRGCLFLFLVAVFAEDHCSKPPPKFAPRECCEPVKWS

ESNVEDKCAGAPSAVCFTECIFNSTDIIQNDGPNATNIRTFFEIEL

KADPDYIPIAINNFEMCYSLVKRRMEDKDHQIDGCDTFPALIME

CTIAQMFVDCPSEKWKSSEACELARKYYKRCPDRHFTTNA 

Open Closed  0.9971 12 cysteines.  

The cysteine pattern is not conserved. 

Atypical OBP. 

>73118 

MNAVQTCYTFVTQKMKNKNEKVGGCSVLPSLVSECTDTQIFV

NCPANKWKSNQLCDSAKAYLKKCPVLNFPMNN 

Open Closed  Not evaluable 6 cysteines. 

The cysteine pattern is not conserved.  

Being incomplete at 5' it cannot be 

classified 

>56633 

LEALQKDVTCVAECVGKKFGVLDEAGNVKHDVFLAHLKTKV

QDSEWKLKVSDSIAEKCIEETKKEVEGHIAKRDVTSQKACNPTS

LKISQCLWREYVMACPKDLQVDSPKCNKLREKIDKGDAV 

Open Open  Not evaluable 6 cysteines.  

The cysteine pattern is not conserved.  

Being incomplete at 5' and 3’ it cannot be 

classified. 

>12724 

VQIVADPSCLNPPPNNFITSCCVRNGHLRDIVAKCNEMIPAETA

ARSFCHAECVFNETGLSANNVIQHDKMVEVTKDLFKDTTEFMP

VIDAAVKKCKGVAEAKLVKINEIKLDGADKCHPLPALIMSCFL

AELFINCPASLWQNTEECTQAKMFMTVCIMN 

Open Closed Not evaluable 11 cysteines.  

The cysteine pattern is not conserved.  

Plus OBP. 

>32770 

Closed Closed  0.998 6 cysteines in the mature part of the 

protein. 



MKVFIVLFACIILGSADDWKPKSKEEALQIREECLKLNNVPAPL

VEKVKKFEYEDEESVRCHIKCTAEKVGVWDNVKGYDVDRLY

DQVVIKEEVATNKDDLKKCIDDKHDGEDDCTWAYRNFKCML

DNKYLTKKA 

The cysteine pattern is conserved. 

Classic OBP. 

>410 

MKILISLFAIFVLVTADWEPRNREQFIKDRDECFKSENLSEHCID

EIKRRIFPHEPKCYFRCVLMKNSVWDDTSGYDVEKAYKELTHN

GLEIAKEDLNKCNSDEMKNKDPCVWANNIIKCIWDYLPKKKQ

D 

Closed Closed  0.9957 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Plus OBP. 

>56175 

ASAFNKEQFLKNREECLKSEKVPEAVIEKLKNRQYGEDLGHEA

KCYIRCLALKSGTWDDAKGYDLEKAYEDLQSAGLEVSKENLK

KCISSNPDNDDKCTWAAKDLKCLWTNKYISRSEER 

Open Open  Not evaluable 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>23172 

MKFFIVLCAVIAMAAAQWTPKSKEELLKFREECFKSENVPQAV

IEKLNNRQYDEDLGQEARCYIRCIGLKSEIWDDTNGYDLERSY

QNLISTGFEVSKENLQKCITPNTDNDDKCTWAAKNLKCLWTN

KYVTKKQ 

Open Closed  0.9985 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>8085 

MKLFVVLAAIVAFASAEWATRSPAELAQSRLSCIQELSVPANLV

EQIKKFQYPDEEIVRCYIRCTSEKIGIWSDDSGFITDRVIEQLAGN

RDKDAFRADVLKCIDSNEQKSDKCTWAYRNFNCFIKNNLILVQ

SQINASS 

Closed Closed  0.9986 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1903 

MKLLIALCTVFALVQAWAPSTFEEYLNYRKECFVSENISKDDQ

DLLNKGLYPTKPGCYYRCNGLKTGIWDDVNGYSVDRGYELLT

AEGWEVTKDSLRKCNTPDKKDADLCKWSAAVAKCLWGNVLI

KRKDA 

Closed Closed  0.9995 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>32259 

MKLFIALCAVIAVASAAFNKEEFLKMREECLKSEKVPAAIIEKL

KHREYEQDLGHEAKCYIRCMGLKTGVWDDTHGYNVDKTYDD

FHSAGLEVSKDNLKKCFTSHGDDDKCVWAAKDVKCLWTNKY

VTIKKDLFE 

Open  Closed  0.9978 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>11523 

MKFFVASCVLLAVASAQWAPKTGKEVAQIREDCVKEENVPES

LAEGLKKFEYPDEEPIRCYVKCVSAKLGVWNDETGFDADRVA

Closed Closed  0.9986 6 cysteines in the mature part of the 

protein. 



DQVKQDRNKDDIKAEVEKCIDKNEQNSDKCTWAYRNLKCVM

DKKLLQVESLIAN 

The cysteine pattern is conserved. 

Classic OBP. 

>3768 
MKLLIFLFAIFVLVAADWKPRSREQYTKDGDECFKSENISEDGIHEIRR

HVFTDDSKCFFRCVLMKNHVWDDTTGYNVERVYKEVTHIGLKASKD

GLTQCNSDDKKDKDPCQWVNNIVRCVFEHNYIEPNY 

Open  Closed  0.9972 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>2731 

MKCSLVCFLLVFAIASGSDWEPKGNEELVSIRDECFKLENVSEE

SAAKILKNEYPDEPSVHCYVRCTSAKVGTWDDEAGPDIDRTLR

QIQKSGNTITREELVRCKPEKQENKCLWAYKGLMCILKSEGIKD

DLIK 

Closed Closed  0.9987 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1002 

MKFFIVLCAIIAMASAISTEEFQKMREECFKSEKVPEADIEKLKN

REYGLDLGHEAKCYIRCLGMKTGNWDDTNGYDVEKIYTDFRT

AGLEVTKENLNKCFKSSGDDDKCVWAAKDLKCLWTNKYISRK

Q 

Open  Closed  0.9993 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1003 

MKFFIVLCAIIAMAFAISTEEFQEMREECFKSEKVPEADIEKLKH

REYGLDLGHEAKCYIRCLGMKTGNWDDTNGYDVEKIYTDFRT

AGLEVTKENLKKCFKSSGDDDKCVWAAKDLKCLWTNKYISRK

Q 

Open  Closed 0.9988 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>32362 

FIIFWAIFAIAAADWKPPTMEELAKYREECIKEEKVPEQHAEGIR

KHGYFETVNIDSCFIHCMALKTGIRDKGPGYNLDRVYETLKVL

NKEVSKSDLYDMTFSMNRNLCAEDAVGMKRIWNKLQEAKEE

RESRMHPTECGIVHHSRLAYRRIHIGEKPS 

Open  Closed  Not evaluable  5 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Minus OBP. 

>12769 

MKFLVVFCAVLVLVHAVWKPMTSEEWAKHRAECFESEKISQH

CQEEIKRGEFPPEPGCYFRCIGLKAGMWDDTHGFNMERSHDSL

TANGWEVDKDNLKKCYSANQKDNDPCKWAAAIAKCMFDNE

YLKKKA 

Closed Closed  0.9933 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>5932 

MKLFIILFAIMATASAIPKEKYLKYREECFKSEKVPAVVIEKLNN

PQYEEDMGHEAKCFIRCMALKIGSWDDTNGYNIDKTYADFQD

GGLEVSKENMKKCFTSNPDNDDKCVWADKDLKCLYRNKYVT

HKYSIN 

Closed  Closed  0.9989 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 



>9042 

LVQADWKTKAPEDLIKDRLECFESEKVSHHCQEQIKKGEFPHE

PGCYYRCIGLKSGIWDDTNGFNIERGIASFEATGWVVEKDNLK

KCTTDDQKNDDPCKWSAAIAKCLFDNKYLKRKA 

Open Closed  Not evaluable 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Plus OBP. 

>70911 

MATAYTKEDFLKDREECLKSEKVPEAVIEKLKNRQYDGDLGH

EAQCYIRCLAVKVGSFDDATGYDLDKTYSHLTSAGFVVTKENL

KKCISAAPADGDKCAWAAKDLKCLWTNKYISKKQ 

Open  Closed  Not evaluable 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Being incomplete at 5' and 3’ it cannot be 

classified. 

>8987 

MKSLIIFCAIFAVVFANWSTPTKEQFKQHRDDCLKEGNVPEETA

NKIRKEQYPNDRDTYCYIRCVGSKSGIWNDRKGYDIDRALQVF

EANGYEVTRENLERCFAPLPGADTCTWAGVNMRCLRDNKYVT

KKASA 

Closed  Closed  0.9973 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>7966 

MKVLLVFCAVLALVYADWKPKTLEEWVKNRAECFESEKVSQ

HCQEEIKRGEYPHEPGCYFRCIGTKTGIWHDTNGFDIEKGHEAL

VATGWEVEKDNLKKCTSANPKEDDPCKWSAAIAKCMFDNKY

LKRKE 

Closed  Closed  0.9994 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Plus OBP. 

>61431 

MKLFIVFWAIFAIATADWKPPTMEELSKYREECIKEEEVPEREA

EEIRKHDYFENVPLNHCFIQCMGEKTGIRESRRTFDLDRVYETF

KVLNNELSRKDFDENHFDARRSGCIEDGIYMRFIWSTIQERSGL

K 

Open  Closed  0.9987 4 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

Minus OBP. 

>17801 

SLIIPHICIYLLQVTDEQMKKSAQMLRDVCQPKFKISDEVANGIK

DGIIPDEQNVKCYINCVLEMMNSIKKGKLNYEASVKQIDLLLPD

RLKDSFKAGLAACRNSIDGIRNHCEAATVLLKCLKANIPEFFFP 

Open  Closed  Not evaluable 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>76148 

DDIMSGKKFTPSRELDCYAACIFKKNGMMKPDGTIDQDKPSKT

EEAKECKKLSGADECETAGKVMGCFAKHNLIPKM 

Open Closed  Not evaluable 5 cysteines in the mature part of the 

protein. 

The cysteine pattern is not conserved. 

 

Table S4. analysis of the OBP sequences from adult transcriptome, searching for complete sequence at 5’ and 3’ ends, the presence of the signal peptide 

with SignalP-5.0 software (http://www.cbs.dtu.dk/services/SignalP/) and the conserved cysteine pattern. In some cases, although the Expasy-Translate Tool 



software highlights the longest frame beginning with a methionine, comparing the sequence with similar proteins in known databases (NCBI protein database), it 

was possible to indicate the correct frame. In some cases. the frame is not complete at 3’ or at 5’ ends and comparing it with similar H. illucens proteins or with 

similar sequences in known protein databases (NCBI protein database), it is possible to confirm that the sequence from the transcriptome is or is not complete and 

if it includes or not includes the entire mature peptide. 

 

Contig sequence 5’ end 3’ end Signal peptide Cystein pattern 

>21691 

MNCFASVFVIVAALVAVSQANVNDPKLKSILEQCIGSEKASPAD

IAALEARSSDLSKEAKCVISCVMKNYKLLSDDGKVNRDVFMAE

AEEMTKGDAGAMKEAGEMFEICSAKTVADPCESAFNFGHCMK

TEMTARNIPMDF 

Closed Closed 0.9978 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>13368 

MNRFASVFVIVAALAALSQADVNDPRLKASLEKCIGSEKASPA

DVEALKAHSSDLSREAQCVMACVMKEFKLLGDDGKINRDVY

MAEAEEMAKGDAGAIKQATEMYDICSAKTVADNCESANNFG

QCIKNEMIARNIPLDM 

Closed Closed 0.9982 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>57 

MKVLVLLAVIGVAAATYTIKTHDDLIKTRGLCVKELNVPDNYV

EKFKKWDFQDDETTRCYIKCVLNKMELFDTANGFNVENLVEQ

LGQNKDKTEVRTEVTKCSDKNEQKSDDCTWAYRGFKCFLSKH

LQLVQSSVKS 

Closed Closed  0.9936 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>11107 

MKLFLVFWTIFALVSAEWVPRTSDQMYKDQAECFKQLELTEEE

QQKVKKEDFPDEPKFRCYLRCILMGGQIWDDEKGYNPERAYA

ELLNIDMTADVENLRKCNTQNLHHSDSCTRAFRVVKCFANNN

YITSIKPKS 

Closed Closed  0.999 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>31956 

MSFPKINSVVIAVILSALVLVVVRAKVDENKLKAYTANIAKTC

QPEGEPFGEVHDIVEKANPTQDEKCFITCTMTKWGLLSENGKF

QPDGVRKVNEAIREFDDNPAEYKNADEAIIAKCSAIEKPEKCDK

GYAIAECGFKVFDEIHG 

Closed Closed  0.8483 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 



>4812 

MTKILIIATVFCAALTAAYDFKDTAFNEVILKDLLDLTDGSDSS

VLHRIARAAEGAADGEECKGRKKDRGVHCCTDKIDPKQLESIK

AAKKECLAELHGNDSDVYFKFDPFTCEKLEELKKDVTCVAEC

VGKKFGVLDEAGNVKHDVFLAHLKTKVQDSEWKLKVSDSIAE

KCIEETKKEVEGHIAKRDVTSQKACNPTSLKISQCLWREYVRA

CPKDLQVDSPKCNKLREKIEKGDAVSYKGFYLRHLNDDK 

Closed Closed 0.9918 12 cysteines in the mature part of the 

protein. 

The cysteine pattern is not 

conserved.  

Atypical OBP. 

>7755 

MAKILIVVAIASLCAAISTAYDFKDSAFNEVIFRDLLDLTDDDD

NSVLHREVRTADTAAIRVDPVPGTECKEKRRDRGFYCCNDKV

DLNQLEIIRGVRKECLAELHGNDSDIYFKFDPFTCEKLEELKKD

VTCIAECVGKKFGLLDDSGNIKPDIFLAYLKMKAKDSEWKLQV

TDEIAGKCIEDTRKEVEHHLAERDLTSGKICNPSSLKISQCLWRE

YVRACPKNLQTDSPKCCKLREKIEKGDAVTYKGFYLRHLNDD

K 

Open  Open 0.9898 14 cysteines in the mature part of the 

protein. 

The cysteine pattern is not 

conserved.  

Atypical OBP. 

>31807 

MFRNLSVFLVCAFAVQCLADPDCSQRPKKEDFMNCCAKPAPF

KDVMAKCNDKFPFQKGEPNFCHGECVFNETGISVNGVIQKDKI

SAILGEMYKAMPDFIPVATKAVEKCDETVRTKMAKIMEHKPEG

ADKCNPVPAVYGFCIFVETMVNCPASGWQNTDDCNRAREFMK

SCPMHHKQ 

Closed Closed  0.9996 12 cysteines in the mature part of the 

protein. 

The cysteine pattern is not 

conserved.  

Atypical OBP. 

>42512 

MFRDLSVFLVCVFVVQCLADPDCSEPPKKKDFMGCCKKPEALS

EIITKCSEKYPFEHRRPNICYGECVFNETGLAVDGVIQRDKISSVI

GEFYKDMPDLIPVATEAIEKCGEIIRAKMEK 

Open Open 0.9992 7 cysteines in the mature part of the 

protein. 

Being incomplete at 3’ it cannot be 

classified. 

>51370 

MHPLELSVFIFGVFVSTTFAAEPNCAQPPPPANIQQCCNNQVFA

ELAPKCVSKIPPATAGMPRPIGMCFGECMFNETGLSVNGQIQLD

KAKSILTEKFKAIPEFVAPFEQALTKCDKIIKEKMASGKPPANM

PPIPCNAMADIIASCTMLEAFINCPDSKWQNNEACNNAKQYFKS

CPMPPPPKA 

Closed Closed  0.9977 12 cysteines in the mature part of the 

protein. 

The cysteine pattern is not 

conserved.  

Atypical OBP. 



>45961 

MPLPTTYFRGCLFLFLVAVFAEDHCSKPPPKFAPRECCEPVKWS

ESNVEDKCAGAPSAVCFTECIFNSTDIIQNDGPNATNIRTFFEIEL

KADPDYIPIAINNFEMCYSLVKRRMEDKDHQIDGCDTFPALIME

CTIAQMFVDCPSEKWKSSEACELARKYYKRCPDRHFTTNA 

Open Closed 0.9971 12 cysteines in the mature part of the 

protein. 

The cysteine pattern is not 

conserved.  

Atypical OBP. 

>441 

MKFLIVLCAVLALVQADWKTKAPEDLIKDRLECFESEKVSHHC

QEQIKKGEFPHEPGCYYRCIGLKSGIWDDTNGFNIERGIASFEAT

GWVVEKDNLKKCTTDDQKNDDPCKWSAAIAKCLFDNKYLKR

KA 

Open  Closed  0.9997 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved.  

Plus OBP. 

>758 

MKLLIVLCAVIAMACAVSKEEFLKIREEGLKSENVPQAVIEKLK

NREYGGDLGHEAKCYIRCLGLKTGNWDDTNGYDVDKVFADF

NGAGLEVTKENLKKCFKSSGDDDKCVWAAKDLKCLWTNKYI

SRKQ 

Closed Closed  0.9979 5 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved.  

Minus OBP. 

>768 

MKFFVASCVLLAVASAQWAPKTGKEVAQIREDCVKEENVPES

LAEGLKKFEYPDEEPIRCYVKCVSAKLGVWNDETGFDADRVA

DQVKQDRNKDDIKAEVEKCIDKNEQNSDKCTWAXXNLKCVM

DKKLLQVESLIAN 

Closed Closed  0.9986 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1173 

MKSLIIFCAIFAVVFANWSTPTKEQFKQHRDDCLKEGNVPEETA

NKIRKEQYPNDRDTYCYIRCVGSKSGIWNDRKGYDIDRSLQVF

EANGYEVTRENLERCFAPLPGADTCTWAGVNMRCLRDNKYVT

KKASA 

Closed Closed  0.9973 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1844 

MKILISLFAIFVLVTADWEPRNREQFIKDRDECFKSENLSEHCID

EIKRRIFPHEPKCYFRCVLMKNSVWDDTSGYDVEKAHKELTHN

GLEIAKEDLNKCNSEEMKNKDPCVWANNIIKCIWDYLPKKKQE 

Closed Closed  0.9957 7 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Plus OBP. 

>2633 

MKFFIVLCAIIAMAFAISTEEFQEMREECFKSEKVPEADIEKLKH

REYGLDLGHEAKCYIRCLGMKTGNWDDTNGYDVEKIYTDFRT

Closed Closed  0.9988 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 



AGLEVTKENLKKCFKSSGDDDKCVWAAKDLKCLWTNKYMSR

KQ 

Classic OBP. 

>3948 

MKFFIVLCVVIAMAAAQWTPKSKEELLKFREECFKSENVPQAV

IEKLNNRQYDEDLGQEARCYIRCIGLKSEIWDDTNGYDLERSY

QNLISTGFEVSKENLQKCITPNTDNDDKCTWAAKNLKCLWTN

KYVTKKQ 

Open  Closed 0.9987 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>3962 

MKFIIVFCAVIAMAAALWTPTTKEEFLKQREECFKSENVPQAVI

EKLNNRQYDEDLGPEAKCYIRCLGLKSGTWDDTNGYDLEKSY

ENLLSSGFEVTKENLKKCITSNPDNDDKCTWAAKDLKCLWTH

KYITKKQ 

Open  Closed 0.9902 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>3982 

MKCSLICFLLVFAIASGSDWEPKGNEELVSIRDECFKLENVSEES

AAKILKNEYPDEPSVHCYVRCTSAKVGTWDDEAGPDIDRTLRQ

IQKSGNTITREELVRCKPEKQENKCLWAYKGLMCILKSEGIKDD

LIK 

Open  Closed 0.9987 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>4168 

MKILISLFAIFVLVTADWKPRNKEQLIKDRDECFKSENLSEHCID

EVKRRIFPDEPKCHFRCFLMKNSVWDDTSGYDVEKAYKELTH

NGFELSKEDLNKCNSEEMKNKDSCVWAGNAVKCTWDYLPKK

KQD 

Closed Closed 0.9925 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>5161 

MKILISLFAIFVLVTADWKPRNREQLIKDRDECFKSENLSEHCID

EIKRRIFPDEPKCHFRCFLMKNTVWDDTSGYDVEKAYKELTHN

GFELSKEDLNKCNSEVMKNKDPCVWAGNAVKCTWDYLPKKK

QD 

Closed Closed 0.9918 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>5826 

LKIREECLKSEKVPEAVIEKLKNREYGQDLGHEAKCYIRCLGLK

TGIWDDTHGYNVDKAYDDFHSAGLEVSKDNLKKCFISTGDDD

KCVWAAKDLKCLWTNKYATKKE 

 

Open Closed Not evaluable 6 cysteines in the mature part of the 

protein. 

Being incomplete at 5’ and 3’ it 

cannot be classified. 

>7404 

MKYIIVLCAVIAMAAALWTPTTKKEFLKQREECFKSENVPQAV

IEKLNNRQYDEDLGPEAKCYIRCLGLKSGTWDDTNGYDLEKSY

Open  Closed 0.9822 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 



ENLLSSGFEVTKENLKKCITSNPDNDDKCTWAAKDLKCLWTH

KFITKKQ 

Classic OBP. 

>7621 

MKLLIGLCAMIAMVASQWSPSTKIDYLKFRDECFKSENVPQSAI

DKLNNEQYGEDLGHEAKCYIRCLGVKTGTWDDTKGYDIEKGY

QNLISWGFEVNKENLQKCATPNTENDDKCVWAAKNTKCLWT

NKYVTKKQ 

Open  Closed 0.9978 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>9011 

MKLFVVLAAIVAFASAEWATRSPAELAQSRLSCIQELSVPANLV

EQIKKFQYPDEEIVRCYIRCTSEKIGIWSDDSGFITDRVIEQLAGN

RDKDAFRADVLKCIDSNEQKSDKCTWAYRNFNCFIKNNLILVQ

SQINASS 

Open Closed 0.9986 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>13738 

MKLLIFLFAIFVLVAADWKPRSREQYTKDGDECFKSENISEDGI

HEIRRHVFTDDSKCFFRCVLMKNHVWDDTTGYNVERVYKEVT

HIGLKASKDGLTQCNSDDKKDKDPCQWVNNIVRCVFEHNYIEP

NY 

Closed Closed 0.9972 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>14606 

MQLFIILFAMVAMASAIPKEKYLKYREERFKSEKVPAVVIEKLN

NPQYEEDMGHEAKCFIRCMALKIGSWDDTNGYNIDKTYADFQ

DGGLEVSKENMKKCFTSNPDNDDKCVWADKDLKCLYRNKYV

THKYSIN 

Closed  Closed 0.9968 5 cysteines in the mature part of the 

protein. 

Minus OBP. 

>15984 

QNEASGGVCAVLILVHAHWKPKTLEE-

TQACTECSESEKVSLNCQEEIMSDEYPHNPGCYFRCIRLKTGT-

DDTNGYNIDSDYETLMSTVWEVRKDNVKECDSADKKDDDPC

RWSAAVAKCLFDNRYRRRSKRIG 

Open  Closed Not evaluable 9 cysteines in the mature part of the 

protein. 

Due to the inserted premature stop 

codon it cannot be classified. 

>29339 

MKFLIVLCAVIAMACAITKEQVLMYREECFESEKVPEAVIEKLK

NREYGEDLGHEAKCYIRCLGLKTGTWDGTHGYDIEKTYEHMT

EAGLVGTKENLKKCFKAS 

Open  Open 0.997 4 cysteines in the mature part of the 

protein. 

Being incomplete at 3’ it cannot be 

classified. 



>171 

MKYFLLFLTLLPVALATWVPHTKEDFLKYRLDCYKESNITEAN

FEKIKKHQFAHDHDTYCYIHCLGLKLGIWDELKGYDVDRVYET

LKVHNLDVKKEDLSKCFHQVIDADTCTWSAINWMCLWERKYI

TKKN 

Closed Closed 0.9985 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>363 

MKYFLLFLTLLPVAFATWVPHTKEDFLKYRLDCYKESNITEAN

FEKIKKQQFAHDHDTYCYIHCLGLKLGIWDELKGYDVDRVYET

LKVHNLDVKKEDLSKCFHQVMDADTCTWSAINWMCLWERKY

ITKKN 

Open  Closed 0.9984 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>1936 

MKSLIVFCAILGLVYADWKPKTREEWSRHRVECFESEKVSHHC

QEQVKKGEYAHESGCYYRCIGLKVGFWDDTNGFNNDRGDEAF

TATGWEVEKENLKKCASADQKDDDPCKWSLIVAKCLIENKYL

KLKA 

Open Closed 0.999 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

 

>13737 

MKLLIFLFAIFVFVAAHWEPRSKEQHDKDGEACFKSEVIHGDMI

DYETKCFLRCVLMKNNVWNDTTGYNVERAYNEATHIGLRASK

EGLTECNSDDKKDKDPCLWVNNILRCAYEHNYMKPNF 

Open  Closed 0.9982 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

>3485 

TAAYDFKDSAFNEVILKDLLDLTDGSDSSVLHRIARAAEGAAE

GEECKGRKKDRGVHCCSDKIDPKQLESIKAAKKECLAELHGND

SDVYFKFDPFTCEKLEELKKDVTCVAECV 

Open Open Not evaluable 7 cysteines in the mature part of the 

protein. 

Being incomplete at 5’ and 3’ it 

cannot be classified. 

>59460 

MAKLGVTSILLVIFVCVSAGLDEDPISIVTEVPDDSELRVIAKKC

KIPGVSDEEIERMLNDDTNLSYGGKCTLKCIAENIGIVIKDDQID

VAATKKIVEKSAVDKEELAMPFYLIDKCGEIKDKDECELAYKL

NLCMIEATKEWNSNSTSDDLL 

Open  Closed 0.9948 6 cysteines in the mature part of the 

protein. 

The cysteine pattern is conserved. 

Classic OBP. 

Table S5. Analysis of the OBP sequences from larval transcriptome, searching for complete sequence at 5’ and 3’ ends, the presence of the signal peptide 

with SignalP-5.0 software (http://www.cbs.dtu.dk/services/SignalP/) and the conserved cysteine pattern. In some cases, although the Expasy-Translate Tool 

software highlights the longest frame beginning with a methionine, comparing the sequence with similar proteins in known databases (NCBI protein database), it 

was possible to indicate the correct frame. In some cases. the frame is not complete at 3’ or at 5’ ends and comparing it with similar H. illucens proteins or with 



similar sequences in known protein databases (NCBI protein database), it is possible to confirm that the sequence from the transcriptome is or is not complete and 

if it includes or not includes the entire mature peptide. 

 

Contig larve 

vs contig adulti 

Query cover E value Identity FPKMF 

female 

FPKMF female 

antennae 

FPKMF 

male 

FPKMF 

male 

antennae 

FPKMF 

larve 

L21691 

A41232 
100% 7e-104 99.29% -10,7649 3,69384 -10,7649 5,35387 0,0401 

L21691 

A30834 
100% 2e-79 75.18% -10,7649 2,61425 -4,24521 3,09515 0,0401 

L13368 

A30834 
100% 1e-104 100.00% -10,7649 2,61425 -4,24521 3,09515 0,89892 

L13368 

A41232 
100% 3e-79 75.18% -10,7649 3,69384 -10,7649 5,35387 0,89892 

L57 

A2226 
100% 4e-103 100.00% 4,11987 10,57058 5,53602 12,01216 11,85349 

L11107 

A11394 
100% 2e-105 100.00% 9,55913 -1,7328 2,20579 -0,46969 -0,34034 

L31956 

A2668 
100% 2e-72 64.19% 6,6053 13,19403 7,24019 13,70307 0,31151 

L45961 

A43028 
100% 8e-134 100.00% -0,19222 2,52798 -4,85699 -2,47856 -0,92375 

L441 

A7966 
99% 7e-74 73.85% 3,47829 0,15025 1,58682 0,00442 9,37253 

L441 

A12769 
100% 2e-69 67.94% 3,86579 0,56347 2,73711 0,17682 9,37253 

L441 

A1903 
99% 3e-50 54.62% 4,65469 7,27189 5,03439 8,84078 9,37253 

L758 

A1003 
100% 6e-81 82.31% 6,68164 2,84356 5,75724 3,43187 11,03303 

L758 

A1002 
100% 1e-81 83.08% 0,93363 -1,38168 4,46701 2,46501 11,03303 

L758 

A32259 
100% 4e-72 74.81 -0,96758 0,82233 -2,64139 2,88503 11,03303 

L758 

A23172 
100% 4e-63 65.19% 0,28088 3,84337 -0,28919 3,35445 11,03303 



L758 

A5932 
99% 1e-62 63.85% 6,30632 2,36596 5,80518 3,93491 11,03303 

L768 

A11523 
100% 4e-100 98.55% 2,32154 2,35944 -0,07859 6,06551 7,61154 

A768 

A8085 
98% 9e-53 50.00% 5,55537 8,18802 3,79547 9,13051 7,61154 

L1173 

A8987 
100% 3e-103 99.25% -0,27302 -10,7649 -2,13043 -4,14432 9,13816 

L1844 

A420 
100% 7e-97 97.71% -2,30704 3,12847 7,92604 3,81125 5,58966 

L1844 

A410 
100% 7e-97 100.00% 7,11937 3,25015 7,79462 5,78825 5,58966 

L2633 

A1002 
100% 2e-94 96.15% 0,93363 -1,38168 4,46701 2,46501 8,23609 

L2633 

A1003 
100% 6e-98 99.23% 6,68164 2,84356 5,75724 3,43187 8,23609 

L2633 

A32259 
100% 3e-71 73.28% -0,96758 0,82233 -2,64139 2,88503 8,23609 

L2633 

A23172 
100% 2e-61 62.96% 0,28088 3,84337 -0,28919 3,35445 8,23609 

L2633 

A5932 
99% 3e-60 62.31% 6,30632 2,36596 5,80518 3,93491 8,23609 

L3948 

A23172 
100% 8e-102 99.26% 0,28088 3,84337 -0,28919 3,35445 9,34447 

L3948 

A32259 
100% 3e-63 61.48% -0,96758 0,82233 -2,64139 2,88503 9,34447 

L3948 

A1002 
100% 2e-62 63.70% 0,93363 -1,38168 4,46701 2,46501 9,34447 

L3948 

A1003 
100% 4e-61 62.22% 6,68164 2,84356 5,75724 3,43187 9,34447 

L3948 

A5932 
99% 2e-59 59.70% 6,30632 2,36596 5,80518 3,93491 9,34447 

L3962 

A23172 
100% 2e-86 82.96% 0,28088 3,84337 -0,28919 3,35445 7,72721 

L3962 

A1003 
100% 2e-65 68.15% 6,68164 2,84356 5,75724 3,43187 7,72721 

L3962 100% 2e-66 68.89% 0,93363 -1,38168 4,46701 2,46501 7,72721 



A1002 

L3962 

A32259 
100% 2e-64 63.70% -0,96758 0,82233 -2,64139 2,88503 7,72721 

L3962 

A5932 
99% 6e-63 61.94% 6,30632 2,36596 5,80518 3,93491 7,72721 

L3982 

A2731 
100% 3e-101 99.26% 5,60252 3,68816 4,80744 4,02918 6,59036 

L4168 

A420 
100% 1e-88 87.79% -2,30704 3,12847 7,92604 3,81125 4,44637 

L4168 

A410 
100% 1e-88 87.79% 7,11937 3,25015 7,79462 5,78825 4,44637 

L5161 

A420 
100% 5e-89 88.55% -2,30704 3,12847 7,92604 3,81125 4,62042 

L5161 

A410 
100% 5e-89 88.55% 7,11937 3,25015 7,79462 5,78825 4,62042 

L7404 

A23172 
100% 3e-85 81.48% 0,28088 3,84337 -0,28919 3,35445 5,17879 

L7404 

A1003 
100% 2e-64 66.67% 6,68164 2,84356 5,75724 3,43187 5,17879 

L7404 

A1002 
100% 2e-65 67.41% 0,93363 -1,38168 4,46701 2,46501 5,17879 

L7404 

A32259 
100% 2e-63 62.96% -0,96758 0,82233 -2,64139 2,88503 5,17879 

L7404 

A5932 
99% 3e-62 61.19% 6,30632 2,36596 5,80518 3,93491 5,17879 

L7621 

A23172 
100% 8e-79 74.07% 0,28088 3,84337 -0,28919 3,35445 0,3045 

L7621 

A1002 
100% 8e-58 60.00% 0,93363 -1,38168 4,46701 2,46501 0,3045 

L7621 

A1003 
100% 5e-57 59.26% 6,68164 2,84356 5,75724 3,43187 0,3045 

L7621 

A32259 
100% 3e-57 57.78% -0,96758 0,82233 -2,64139 2,88503 0,3045 

L7621 

A5932 
99% 2e-55 58.21% 6,30632 2,36596 5,80518 3,93491 0,3045 

L9011 

A8085 
100% 7e-105 100.00% 5,55537 8,18802 3,79547 9,13051 5,04794 



L9011 

A11523 
97% 5e-55 51.47% 2,32154 2,35944 -0,07859 6,06551 5,04794 

L13738 

A3768 
100% 9e-101 100.00% 7,33693 5,82076 6,06532 5,78634 0,1514 

L14606 

A5932 
100% 1e-98 96.27% 6,30632 2,36596 5,80518 3,93491 3,0838 

L14606 

A1003 
99% 2e-59 60.77% 6,68164 2,84356 5,75724 3,43187 3,0838 

L14606 

A32259 
97% 4e-64 67.94% -0,96758 0,82233 -2,64139 2,88503 3,0838 

L14606 

A1002 
97% 5e-61 62.31% 0,93363 -1,38168 4,46701 2,46501 3,0838 

L14606 

A23172 
97% 6e-59 59.70% 0,28088 3,84337 -0,28919 3,35445 3,0838 

L1936 

A7966 
100% 6e-69 64.89% 3,47829 0,15025 1,58682 0,00442 5,2587 

L1936 

A12769 
99% 3e-72 70.00% 3,86579 0,56347 2,73711 0,17682 5,2587 

L1936 

A1903 
99% 2e-46 53.08% 4,65469 7,27189 5,03439 8,84078 5,2587 

L13737 

A3768 
100% 3e-68 69.47% 7,33693 5,82076 6,06532 5,78634 0,66434 

L59460 

A17957 
100% 2e-108 95.45% -2,81417 -2,34619 -1,02855 -1,27948 0,34166 

Table S6: Complete OBP sequences from larvae and adult transcriptome were compared using the Basic Local Alignment Search Tool Protein (BLASTp). 

Query cover, E-value, Similarity and FPKMF of female body, female antennae, male body and male antennae are reported. Alignment with identity between 97% 

and 100% and identity greater than 50% are reported. 

 

 

 



 

Figure S3. Sequence alignments performed by Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo), between the sequences of common OBPs in 

larval and adult transcriptomes.  



 

VOC Source and/or process References 

- acetic acid,1-methylethyl ester  

- 2-hexen-1-ol, (E) 

- acetophenone  

- propanoic acid, 1-methylethyl ester  

Thermal decomposition  

Fermentation and/or oxidative processes 
[203-205]  

- 2-methyl-butanal 

- butanoic acid, propyl ester  
Milk and meat spoilage (lipid degradation) [206-209] 

- 1-hexanol 

- 3-octanone,  

- 1-butanol, 3-methyl acetate,  

- delta limonene 

- 3-methyl butanal 

Fish and meat spoilage (microbial contamination 

or unsuitable storage) 
[28, 207, 210-212] 

- propanoic acid, ethyl ester 

- 2-hexanone 

- acetic acid, butyl ester 

-2-heptanone  

- styrene  

- hexanoic acid, ethyl ester 

- butanoic acid, 2-methyl, hexyl ester  

- acetic acid, 2-methylpropyl ester 

- alpha farnesene 

- 2-pentanone  

- 1-butanol 

Fungi and bacteria (food microbial 

contaminations) 
[26, 213-217] 

- butanoic acid, 1-methylethyl ester Faecal contaminations [218] 

- n-propyl acetate  

-3-methyl-1-butanol 
Vegetable spoilage  [219] 

Table S7. Selected VOCs of interest, index of specific phases of organic degradation, in different food matrices. VOC name and source and/or process 

generating these VOCs were reported. 
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