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The tribe Phrissomini THOMSON, 1860 consists of flightless1ongicorn beetles with atrophied
hindwings. Three genera, including the following six species of this tribe are distributed in and
endemic to Japan, Hlayashiechthistatus lnexpectus (HAYAsHI), Parechthistatus gibber (BATES),
Mesechthistatus binodosus (WATERHOUSE), M furcifierus (BATES), M taniguchii (SEKI) and M
fujisanus HAYAsHI.  Molecular phylogenetic approach is a method of utility to investigate the
phylogenetic relationships at inter-taxon level and chronological distance of divergence. We have
already reported molecular analyses on phylogeny, both intergeneric one [for Parechthistatus
gibber andHayashiechthistatus ine;xpectus (NAKAMINE& TAKEDA, 2008 a)] and intrageneric one
[for four Mesechthistatus species (NAKAMINE & TAKEDA, 2008 b)].  However, we have not
published our results of molecular phylogenetic analysis at intra-tribe level. Here we provide the
phylogenetic relationships by the analysis that was carried out based on partial sequences from the
mitochondr ial cytochrome oxidase subunit I (COI) gene from six different species of tribe
P hr issomin i.

Materia ls and Methods. The analytical methods are the same as already descr ibed by
NAKAMINE & TAKEDA (2008 a, 2008 b).  Two lamiine species, Plectrura meta11ica yoshihiroi
TAKAKUwA andDolichoprosopusyokoyamai (GREssITT) were used as outgroup.

Results and discussion.  Figure 1 shows the maximum likelihood tree of the mitochondrial
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M binoclosus binodosus (Nishimeya, Aomori: AB278236)
M binodosus binoolosus(0ga, Akita: AB278249)

M binoolosuslnsulans(Sade. Niigata: AB278265)
M binoclosus binoalosus (Hakuba, Nagano: AB278312)

/ Do/icllopfosopus yokoyama1

M f u rc l fe s meriiC1llona/is (Wajima, lshikawa: AB278333)
M ft〃ciferus furciferus(Kyotango, Kyoto: AB278401)

M furcife s mendionali、s(Takayama, Gifu: AB278374)
M furcifien,s furciferus (Toyooka, HyOgo: AB278404)
M furc fenls furclferus (Asago, Hyogo: AB278406)

M tanlguchii (Masuho, Yamanashi: AB278411 )
M taniguch (Shizuoka, Shizuoka: AB278430)
M fujlsanus(Kiyokawa, Kanagawa: AB278437)
M tan1guchii (Kiso, Nagano; AB278424)

M tan1guc1lil (Nakatsugawa, Gifu: AB278428)
M fujisanus (Narusawa, Yamanashi: AB278443)

M fulisanus(Ueda, Nagano: AB278445)
M furciferus mendionalis(0rtari, Nagano: AB278351 )

M fu rc f e s menld1ona/s (0tari, Nagano: AB278363)
M furc ferus furc「tents(lnabe, Mie: AB278384)

M furcife用s fu ciferus(Nantan, Kyoto: AB278398)
P gibber s11bata1 (lzu, Shizuoka: AB278458)

P gibli or shibatal (Fujinomiya, Shizuoka: AB278459)
P gibber shlbatal (Toyota, Aichi: AB278467)
P gibber gibber(Toyono. 0saka: AB278472)

P g被)her dalsen(Kofu, Tottori: AB278490)
p gii)her shibata1 (Kameyama, Mie: AB278469)
p gibber nankiensls(Kozagawa, Wakayama: AB278487)
P gibber dalsen (0kinoshima, Shimane: AB278492)

p gibberpseudogrossus(Kumakogen, Ehime: AB278512)
P gibber shit)ata1 (Kishiwada, Osaka: AB278475)

p gibber dalsen(Shiso, Hyogo: AB278479)
p gjbber gfossus(Takachiho, Miyazaki: AB278543)
p gibber gibber(Minamiawaji, Hyogo: AB278483)

p gbberpseudogrossus(Toyo, Kochi: AB278516)
p gibber nakane1 (Sanuki, Kagawa: AB278503)

P gibber gibber(Syodoshima. Kagawa: AB278506)
p gibber pseudogrossus(Matsuyama, Ehime: AB278511 )

p gbber tanaka1 (Shimonoseki, Yamaguchi: AB278496)
P gibber/onglcom1s(Kanzaki, Saga: AB278519)

p glbOer gossus (Asagiri, Kumamoto: AB278529)
p gibber grossus(Takaharu. Miyazaki: AB278546)

H.1nexpectus(Yakushima, Kagoshima: AB278551)
p gibber tsushimanus(Tsushima, Nagasaki: AB278522)

Pleclrura mota/tea J/oshihlro1

0.05 substitutions/s ite

Fjg. 1. A maximum likelihood phylogenetic tree based on the mitochondrial COI gene sequences of
the phrissomini. The bootstrap value is indicated at each node (when>50%). The accession
number for DDBJ,  EMBL an d Gen Ba nk is in dicated after locality where t he sample w a s

collected. Note. Since the outgroup branch was too long, it was omitted.
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COI gene of the tribe Phrissomini. The average branch length at ancestral node to tips is 0.082
inParechthistatus/Hayashiechthlstatuslineage and ditto branch length is 0.041 in Mesechthjstatus
linea9e.  This results suggest that the mitochondrial COI gene haplotypes of Parechthistatus/
Hayashiechthistatuslineage diverged in an older age than the radiation ofMesechthjstatusljneage.

The estimation of the divergence date based on DNA sequence data is one of the major aims
for molecular phylogenetic analyses.  The evolutionary rate of the COI gene has already been
estimated in other insects, and the values range from 15% to2.3% per i million years (see details
BROWER, 1994; FARRELL,2001; QUEKeta1.,2004; SoTA& HAYAsHI,2007). These values were
used to estimate the date of divergence to Parechthistatus/Hayashiechthistatus lineage and
Mesechthistatus lineage in this report. The average value for genetic divergence bet ween

Parechthistatus/Hayashiechthistatus and Mesechthlstatus was9.68±0.62 (mean±SD) %. Appli-
cation of the estimated values for the evolutionary rate of the COI gene(1 .5% to2.3%) dated the
divergence of Parechthistatus/Hayashiechthistatus and Mesechthistatus between 6.45 and 4.2
million years ago. This suggests that Parechthistatus/Hayashlechthistatus and Mesechthistatus
diverged at the end of the Miocene epoch through the early Pliocene epoch in the Tertiary era.

Figure 1 shows that Hayashiechthistatus inexpectus was included in the Parechthistatus
lineage. This result suggests the possibility that H. 1nexpectus has speciated from P gibber.
However, there is a possibility that original mtDNA haplotype of H. inexpectus has been
extinguished by introgressive hybridization between P gibber population and H me;xpectus
(NAKAMINE& TAKEDA,2008 a).

In Figure 1, M binodosus is shown as monophyletic. However, M furcifierus, M taniguchii,
and M fujisanus are not monophyletic, forming instead a complex. These results suggest that it
w as caused by introgressive hybridization o r lineage sorting of ancestral polymorphism
(NAKAMINE& TAKEDA, 2008 b).
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