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GH27-1 MVS---RLVLALVGLISTVNGLDNGLARTPPMGWMDWQRFRCLTNCTLYPDECISEKLFRDMADRMAADGYLAAGYEYIMIDDCWSSKER 
GH27-2 MYKIWFVLAVVVFYLGIDVTPLENGLARTPPMGWLAWERFRCNTDCKNDPENCISENLFRTMADILVNEGYASVGYEYINVDDCWLEKDR 
 
GH27-1 DSKGRLVPDPDRFPSGIKNLSDYIHSKGLKFGIYADYGTLTCAGYPGSKEYLKIDADRFAEWEVDYLKFDGCNSDWIFIDKGYIEMGKHL 
GH27-2 SVYGELVPDRVRFPRGMKSLADYVHSKGLKFGIYEDYGNYTCAGYPGVLGSLQRDAETFASWDVDYVKLDGCYAHPRDMDRGYPEFGFHL 
 
GH27-1 NATGRPIVYSCSWPAYQEPNKMQSNYTALAETCNLWRNWDDIDDSWESVTSIIEWFSDNQDRIGPFSAPGHWNDPDMLVIGNFGLSFEQS 
GH27-2 NRTGRAMIYSCSWPVYQIYAGMSPNFSAIIEHCNMWRNFDDIQDSWTSVESIIDYYGNNQDVLIANAGPGHWNDPDMLIIGNFGLSYEQS 
 
GH27-1 KGQMSVWSVMAAPLIMSVDLRTIEPKFRAILLNKDAIAVNQDPLGEMGRLVLKKNNIYIWTKKLTAKADGRQPHAIAVLSQRTDGYKYRM 
GH27-2 KTQMAIWAILAAPLLMSVDLRTIRPEYKAILQNRKIIAVDQDPLGIQGRRIYKHKGIEIWSRPITPLYQSYFSYAIAFVNRRTDGTPSDV 
 
GH27-1 EFTLKDLNITGPNGFLIKDIFDEDKSVASIADDEPFVLRMAPTGGTLLVATPKK------------------------------------ 
GH27-2 AVTLKELGLTSPTGYRVEDLY-EDVDYGVLSPQTKIKVKVNPSGVVILRADVQADFNRRIPFFTTQRPFSSSPLNQVFRVRENGFKPFFT 
 
GH27-1 ---------------------- 
GH27-2 TQRPFSSSPLNQVFRVRENGFK 
 
 

B 

 
Figure S7. GH27 family gene sequences identified from the D. v. virgifera transcriptome (A) and 
the maximum-likelihood phylogeny including representative GH27 family proteins (B). Labels 
for the coleopteran species belonging to the superfamily Curculionoidea, D. v. virgifera, and other 
beetle sequences are shown in olive, red, and orange, respectively. Their species abbreviations are 
found in Table S5. Arthropod, other metazoan, nematode, fungal, plant, and bacterial sequences are 
indicated by black, purple, grey, cyan, green, and brown, respectively. Bacterial sequences were used 
as outgroups. The numbers at internal branches show the bootstrap support values (%) for the 
maximum-likelihood and neighbor-joining phylogenies in this order. Supporting values are shown only 
when higher than 60%. The scale bar represents the number of amino acid substitutions per site. 

0.5Streptomyces avermitilis (NP_821803.1)

Nonomuraea coxensis (WP_020546212.1)

Monosiga brevicollis (XP_001743979.1)

Daphnia pulex (EFX70410.1)

Caenorhabditis elegans (NP_506031.1)

Zea mays (NP_001130661.1)

Aedes aegypti (XP_001650490.1)

Ixodes scapularis (XP_002399574.1)

Xenopus laevis (NP_001136428.1)

Homo sapiens (NP_000253.1)

Punctularia strigosozonata (EIN11230.1)

Bombyx mori (XP_004922833.1)

Nematostella vectensis (XP_001629503.1)

Dvir GH27-1

Dictyostelium discoideum (XP_645802.1)

Tcas (XP_973373.1)

Drosophila melanogaster (NP_609354.1)

Mus musculus (NP_032695.3)

Branchiostoma floridae (XP_002600988.1)

Anolis carolinensis (XP_003228708.1)

Drosophila melanogaster (NP_611119.1)

Brugia malayi (XP_001901777.1)

Tcas (XP_973339.2)

Acyrthosiphon pisum (XP_001944081.2)

Ciona intestinalis (XP_002130547.1)

Talaromyces stipitatus (XP_002485438.1)

Gloeophyllum trabeum (EPQ56897.1)

Chlamydomonas reinhardtii (XP_001690006.1)

Danio rerio (NP_001032465.2)

Dvir GH27-2

Amphimedon queenslandica (XP_003388864.1)

Streptomyces cattleya (YP_004915127.1)

Arabidopsis thaliana (CAB87430.1)

Dpon (ENN70227.1)

Dictyostelium purpureum (XP_003284933.1)

Tcas (XP_973404.1)

Streptomyces violaceusniger (YP_004813684.1)

Dpon (ENN70228.1)

Daphnia pulex (EFX70604.1)

Saccharopolyspora erythraea (YP_001109151.1)

Strongylocentrotus purpuratus (XP_792642.2)

Gallus gallus (NP_001161200.1)

Penicillium oxalicum (EPS27571.1)

Insects
Vertebrates

Insects

100/100

99/100

98/97

96/66

83/63

64/79

100/100

-/85

100/100

99/97

100/100

75/75

100/100

100/100

-/79

100/100

100/100

100/100

94/81

99/100

68/63

60/87

93/85

100/100

84/-

80/78

69/-


