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Abstract: For research on genetic characters and evolutionary origin of the genome of baculoviruses, a comprehensive
homology search and phylogenetic analysis of the complete genomes of Bombyx mori NPV and Bombyx mori were used.
Three horizontally transferred genes (inhibitor of apoptosis, chitinase, and UDP-glucosyltransferase) were identified, and
there was evidence that all of these genes were derived from the insect host. The results of analysis showed lots of differ-
ences between the features of horizontal transferred genes and the ones of whole genomic genes, such as nucleotide compo-
sition, codon usagebias and selection pressure. These results reconfirmed that the horizontally transferred genes are exoge-
nous. The analysis of gene function suggested that horizontally transferred genes acquired from an ancestral host insect can
increase the efficiency of baculoviruses transmission.
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NPV, HcNPV: Hyphantria cunea nucleopolyhedrovirus, MVMNPV: Maruca vitrata MNPV, NaNPV: Neodiprion abietis NPV.
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MR 1 1APs EiBKIR
GenBank

1AP1 NP_047432 Bombyx mori NPV BmNPV IAP1
NP_203202 Epiphyas postvittana NPV EpNPV IAP1
YP_803434 Anticarsia gemmatalis NPV AgNPV IAP1
YP_473302 Hyphantria cunea NPV HcNPV IAPL
YP_611079 Antheraea pernyi NPV ApNPV IAP1
YP_002884258 Bombyx mandarina NPV BmaNPV IAP1
YP_758493 Plutella xylostella MNPV PXMNPV IAP1
NP_703017 Rachiplusia ou MNPV RoOMNPV IAP1
YP_950748 Maruca vitrata MNPV MVMNPV IAP1
NP_046197 Orgyia pseudotsugata MNPV OpMNPV IAP1
NP_848348 Choristoneura fumiferana MNPV CfMNPV IAP1
NP_663251 Phthorimaea operculella granulovirus PoGV IAP1
YP_003429403 Pieris rapae granulovirus PrGV IAP1

1AP2 YP_473268 Hyphantria cunea NPV HcNPV 1AP2
NP_047474 Bombyx mori NPV BmNPV IAP2
YP_758377 Leucania separata NPV LSNPV IAP2

1AP3 NP_203195 Epiphyas postvittana NPV EpNPV IAP3
YP_803428 Anticarsia gemmatalis NPV AgNPV IAP3
YP_473308 Hyphantria cunea NPV HcNPV IAP3
NP_818735 Adoxophyes honmai NPV AhNPV IAP3
YP_529789 Agrotis segetum NPV AsNPV IAP3
YP_249643 Chrysodeixis chalcites NPV CcNPV IAP3
YP_002300603 Adoxophyes orana NPV AONPV IAP3
YP_002332813 Spodoptera litura NPV SINPV IAP3
YP_758337 Leucania separata NPV LSNPV IAP3
ACA02668 Spodoptera frugiperda MNPV SfMNPV 1AP3
NP_046191 Orgyia pseudotsugata MNPV OpMNPV IAP3
NP_848342 Choristoneura fumiferana MNPV CfMNPV 1AP3
ACI128829 Agrotis ipsilon MNPV AIMNPV IAP3
NP_037870 Spodoptera exigua MNPV SeMNPV 1AP3
YP_002332667 Helicoverpa armigera MNPV HaMNPV IAP3
NP_872543 Adoxophyes orana granulovirus AoGV IAP3
NP_891863 Cryptophlebia leucotreta granulovirus CIGV IAP3
NP_148801 Cydia pomonella granulovirus CpGV IAP3
YP_654505 Choristoneura occidentalis granulovirus CoGV IAP3
NP_001037024 Bombyx mori BmIAP
AAF35285 Spodoptera frugiperda SfIAP
ABAG2322 Spodoptera exigua SxIAP
CAM96614 Spodoptera littoralis SIIAP
AAF19819 Trichoplusia ni TnlAP
XP_001657917 Aedes aegypti AalAP
AA024632 Ictalurus punctatus IpIAP
XP_002423703 Pediculus humanus corporis PholAP
NP_001108272 Xenopus laevis XIIAP
NP_001156719 Mus musculus MmIAP




Mz 2 Chis &R

GenBank
NP_047523 Bombyx mori NPV BmNPV Chi
YP_002884348 Bombyx mandarina NPV BmaNPV Chi
NP_054156 Autographa californica NPV AVNPV Chi
YP_473218 Hyphantria cunea NPV HcNPV Chi
NP_203279 Epiphyas postvittana NPV EpNPV Chi
YP_611002 Antheraea pernyi NPV ApNPV Chi
YP_001650934 Orgyia leucostigma NPV OINPYV Chi
YP_874243 Ecotropis obliqua NPV EoNPV Chi
YP_758590 Plutella xylostella MNPV PXMNPV Chi
NP_703113 Rachiplusia ou MNPV RoMNPV Chi
YP_950825 Maruca vitrata MNPV MVMNPV Chi
YP_002332554 Helicoverpa armigera MNPV HaMNPV Chi
YP_001036314 Spodoptera frugiperda MNPV SfMNPYV Chi
NP_037779 Spodoptera exigua MNPV SeMNPV Chi
NP_148794 Cydia pomonella granulovirus CpGV Chi
YP_001649087 Helicoverpa armigera granulovirus HaGV Chi
YP_003422447 Pseudaletia unipuncta granulovirus PuGV Chi
ACE78180 Serratia marcescens SmaChi
AAB97779 Enterobacter sp. EspChi
ABB86291 Serratia proteamaculans SprChi
AAK72610.2 Serratia sp. SspChi
CAD32933 Serratia plymuthica SpChi
CAD58828 Aeromonas punctata ApuChi
Chi-h BAE16588 Agrius convolvuli AcChi-h
ABA06506 Mamestra brassicae MbChi-h
BAE16586 Samia cynthia ScChi-h
BAE16585 Antheraea pernyi ApeChi-h
ABA06504 Spodoptera exigua SeChi-h
NP_001108407 Bombyx mori BmChi-h
ABB88891 Manduca sexta MsChi-h
BAE16587 Ostrinia furnacalis OfChi-h
Chil AAG37105 Bombyx moril BmChil
AAB53952 Manduca sextal MsChil
AAQ94193 Helicoverpa armigeral HaChil
ABI81757 Ostrinia furnacalisl OfChil
AAQ91787 Spodoptera litural SIChil
NP_075675.2 Mus musculus MmChi
NP_997469 Rattus norvegicus RnChi
AAI02932 Bos taurus BtChi




MiF3 UGTs &iEkiR

GenBank
NP_047420 Bombyx mori NPV BmNPV
YP_002884246 Bombyx mandarina NPV BmaNPV
NP_054044 Autographa californica NPV AcNPV
YP_758481 Plutella xylostella MNPV PXMNPV
BAG75097 Autographa nigrisigna NPV AnNPV
YP_249745 Chrysodeixis chalcites NPV CcNPV
NP_818769 Adoxophyes honmai NPV AhNPV
NP_258389 Spodoptera litura NPV SINPV
NP_872572 Adoxophyes orana granulovirus AoGV
BAB69953 Adoxophyes honmai granulovirus AhGV
NP_001135960 Bombyx mori BmUGT
ACZ97418 Zygaena filipendulae ZfUGT
XP_001653185 Aedes aegypti AaUGT
XP_970307 Tribolium castaneum TcUGT
XP_001601990 Nasonia vitripennis NVUGT
XP_001987323 Drosophila grimshawi DgUGT
XP_394494 Apis mellifera AmUGT
XP_001948117 Acyrthosiphon pisum ApUGT
XP_002053428 Drosophila virilis DvUGT
XP_001954445 Drosophila ananassae DaUGT
XP_002031680 Drosophila sechellia DseUGT
XP_002103915 Drosophila simulans DsiUGT
NP_001097744 Drosophila melanogaster DmUGT
XP_002063948 Drosophila willistoni DwWUGT
XP_002097170 Drosophila yakuba DyUGT
XP_002019745 Drosophila persimilis DpUGT
XP_001980604 Drosophila erecta DeUGT
NP_964007 Mus musculus MmUGT
NP_001170917 Danio rerio DrUGT
AAC50565 Homo sapiens HsUGT




