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Abstract; In this study, data set available for Lepidoptera so far, consisting of 12 complete (or al-
most complete) sequences of mitochondrial genomes, have been assembled. Concatenated sequences
of 11 protein coding genes of 10 species were used to construct the phylogenetic relationships among
Lepidoptera after removal of the high variation and extreme nucleotide composition bias. Based on

these coding genes, results clearly confirmed that Lepidoptera was monophyletic by using maximum
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likelihood methods. Superfamilies and families were recovered, but not always strongly. Analysis of

the concatenated 11 protein coding sequences by likelihood upholds the following relationships: { Tor-

tricidea + [ Pyraloidea + (Geometroidea + Bombycoidea) | 1.

The result wholly accords with the

widely accepted phylogenetic hypotheses proposed by MINET''! based solely on morphological informa-

tion. Within the Bombycoidea, our result reaches a similar conclusion with REGIER et al. *'.
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Fig. 1 The C/V ratio of aligned mitochondrial
protein coding gene sequences
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Tab. 1 The complete mitochondrial genome sequences of species in Lepidoptera

RES KR superfamily Bl Fh K& /bp GenBank ID 5 SR
putatively grouping B family species length ~ GenBank ID reference
a5/ - g
L R LAl Adoxophyes 15 680 NC_008141 [11]
Tortricoidea Tortricidae honmai
NSNS RNGHL €S A KU
Microlepidoptera Ostrinia 14 536 NC_003368 [30]
smaller moths Sfurnacalis
PRI SR LR
I ik ' Bt aﬂﬁﬂ ki
Pyraloidea Crambidae Ostrinia 14535 NC_003367 [30]
nubilalis
P& -
Bombyx 15643  NC_002355 5'%7/{2!%
. unpublished
mort 1
oy FRA2
il Bombyx 15656  AB 070264 [31]
Bombycidae .
mori 2
W R
Bombyx 15928 NC_003395 [31]
ik ARk mandarina
Bombycoidea Vet Sk
K AR} Anthemlea 15566 NC_004622 unpublished
T
St B Saturniidae permyt
, S R i
R IR H
oEES Caligula 15360 NC_010613 (9]
Macrolepidoptera boisduvalii
larger butterflies and moths
TR} LGN
Sphinidae Manduca 15516 NC_010266 [32]
phne sexta
g ?7‘}2% 15314 NC_007976 [33]
s oreana
U BB Lycaenidae ranhaelis -
Papilionoidea P '
e Sy ‘
iRt Artogeia 15140 NC_010568 5'%7}:%%
Pieridae unpublished
melete
o 5 F Rk .
BE NS -
JUEFY MRt Phthonandria 15499 NC_010522 5'%7}:%%
Geometroidea Geometrida e unpublished
atrilineata

Fl TREE — PUZZLE 5. 27" K 45— 5 51 (1 56
FEA RS FM: (compositional heterogeneity ) . H T
B 2 s A v Bl 2P, PR B T XU SR
b, BIKEE (Coreana raphaelis) FISEHIE (Arto-
geia Melete) YeHEsRESN

11 AN 1 o i 5 5k PR A % 12 )7 51 ] DNAS-
tar (DNAStar Inc. ) Z5& N T#EA78 5 5 P&,
WM EE S (Pyrocoelia rufa, NC_003970)
XH H 1 b ( Drosophila yakuba, NC_001322)
XS L E R A . B2, BLAEHEY i [R]
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57 15 A gamma 4345 ZE0CH0. 186 64110 591 2,

2 ZR55M%

BT 1 AN E A RN PHE 5 Pk i) ML
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SR+ [ SR + (RIRER + ik A
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fEAF i aiie—2 (K3) . A5 E IR SR A
e SRHA T MR 26 R, RN E  (Mi-
crolepidoptera) , THEMAS R, RSB
MR BE, 1T MR ERE, K@ E
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BN PN S ) Vit -0 S5V RPN 52
HOCRBE, FLRZH M Obtectomera Ji5 5 F145 8 &
BHE T Apoditrysian:” (K 3),

100 00 [ O. nubilalis A

Crambidae
TR}
| O. furnacalis Y FKAE

100 I: C. boisduvalii
. Ik A
A. pernyi Fidz RIBH

Ko bR N EARRE s BERA I o B H AL RE

Tortricidae Tortricoidea
LR — Gk ER
Pyraloidea
T IR

67 . Geometridae Geometroidea
P, atrilineata & NI JOg R — RUEEE
100 100 B. mandarina 1 3 #x
. Bombycidae
100 B. mori 1 7% 1 TR}
62 B. mori 25452 X
Bombycoidea
- R
77 M. sexta JH R %%Egie e
& H KA

Saturniidae

Numbers on each node indicate bootstrap values; Families and superfamilies of Lepidoptera are also

indicated to the right of the tree.
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Fig. 2 Maximum likelihood trees based on the nucleotide sequences of the concatenated 11 protein coding genes
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RO A M R 58 H B8, Superfamilies of Lepidoptera are also indicated in tree.
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Fig. 3 A proposed phylogeny of the Lepidopteran families used in this study as suggested by
MINET" based on morphological characters and by POWELL et al."”based on larval feeding habits
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