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Application of DNA barcodes to molecular systematics of Coleoptera

ZHANG Yuan GUO Xiao-Hua™ LIU Guang-Chun ZHANG Zhuo

(College of Biological and Environmental Engineering Shenyang University Shenyang 110044 China)

Abstract The DNA barcoding technique has recently been the subject of considerable interest in taxonomy and has
been widely applied to the molecular systematics of the Coleoptera. This paper summarizes the Coleopteran COI gene
sequence and the application of DNA barcoding in species’ identification discovery of cryptic and new species and
phylogenetic analysis of the Coleoptera. Progress in DNA barcode technology and problems in DNA barcode
standardization are discussed.
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CO 1 DNA 28
Carabidae. S rDNA. 18 S rDNA. 1-o (elongation
Chrysomelidae Curculionidae factorda EFda) 16 S
Staphylinidae (1), 2010 12 rDNA.12 S rDNA .CO Il .wg( wingless) .
11 98 625 ND1(NADH 1 NADH dehydrogenase
Coleoptera barcoding 918 subunit 1) & Carabidae Carabus 28 S
o Coleoptera  CO | 2937  (http:// 52 wg 55 &
www. nchbi. nlm. nih. gov) . CO1
1 DNA CO1 ( GenBank 2010 12 )
Table 1 CO I sequence used in DNA barcoding of partial groups of Coleoptera
(from GenBank up to December 2010)
The related CO | The related CO 1
Famiily Family
genus genus
Carabidae 35 121 Coccinellidae 12 18
Chrysomelidae 30 45 Cryptophagidae 3 6
Curculionidae 23 33 Scirtoidea 3 4
Staphylinidae 57 117 Spercheidae 1 1
Hydrophilidae 7 12 Ptiliidae 2 3
Cantharidae 2 4 Corylophidae 1 2
Brentidae 3 2 Tetratomidae 1 1
Pyrochroidae 1 2 Zopheridae 1 2
Tenebrionidae 4 4 Cucujidae 1 1
Scraptiidae 1 3 Histeridae 3 3
Nitidulidae 3 4 Phalacridae 1 1
Elateridae 5 10 Scydmaenidae 2 2
Mycetophagidae 2 3 Salpingidae 1 1
Monotomidae 3 4 Derodontidae 1 1
Erotylidae 1 1 Endomychidae 2 2
Lucanidae 1 1 Dermestidae 1 1
Cerylonidae 1 4 Silphidae 2 2
Ciidae 1 Noteridae 1 1
Latridiidae 3 9 Silvanidae 1 1
Leiodidae 7 52 Helophoridae 1 1
Scarabaeidae 3 3 Anthicidae 1 1
Ptiliidae 1 3 Elateridae 1 2
Melyridae 1 1 Lampyridae 1 1
Dytiscidae 3 14 Anobiidae 1 1
2.1
2 DNA
DNA
2010) .
. ( 2.1.1
1998) . DNA DNA
N (Lord et al. 2010). ( Grebennikov and

Newton 2009) .

(Villalba et al. 2002) .
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( 2007) ~ ( 2006) ( Curculionidae: Scolytinae)
(Woodcock et al. 2007) DNA N
3 500 ( N . N 2.1.3
) 100 000 DNA
DNA o
1% DNA - DNA
(Janzen et al. o Monaghan  (2006)
2009) - (2006) Co1 214 28 S tDNA. coxl L
Coccinellidae 4 27
. Co 1 o
Trypocopris
P C]()) I 2.2
(Carisio et al. 2004) (2010) DNA
col Platypodidae
Wood (1993)
(Pfenninger et al. 2007)
o Vogler Welsh (1997) - Maddison
Cyth.CO I .16S rRNA Cicindela (2009) 28 S DNALCO 1 .CAD  wg
DNA . Carabidae  Bembidion
Miller(2007) col aenulum  Hayward Bembidion
Lepidiota frenchi Blackburn. L. negatoria paraenulum Yoshitake = Yoshitake  (2008)
Blackburn. L. noxia Britton Antitrogus DNA col 1/366 bp
consanguineus Blackburn A. rugulosus Blackburn Ceutorhynchinae
. DNA Wagnerinus frugivorus Yoshitake o Monaghan
. (2007) rrnl. coxl eyt b H3
2.1.2 Copelatus
DNA DNA
. DNA ( cryptic species )
. (siblings species) DNA
(van Velzen et al.
o Ahrens  (2007) 2007)
Scarabaeidae coxl s rrnL °
28 S rRNA DNA
o Greenstone
(2005) Carabidae . ( o
) Co1l (Huang et al. 2007) DNA
o Mitchell o Gauthier (2010)
Maddox (2010) DNA COo1 18 37

( Coleoptera: Scolytinae) 683
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Hypothenemus hampei . (2009) Cyt b
H. hampei . Bradford CO1 N N N 4
(2010) CO1 DNA Bruchidae 34
Dytiscidae Callosobruchus maculatus
2.3 ’
DNA Kobayashi ~ (2000) 8
Epilorchna viginti 17
° col
) 57 ~60 1~
o Piau  (1999) CO 1 . 5
Aphodiidae Aphodius obsurus A. immaturus
. Lee (2003)
o Villalba  (2002)
Pyrocoelia rufa CO [ PAUP
Scarabaeinae 33 Co I
PHYLIP
con
o Stanger-Hall  (2007)
18S rDNA 16S rDNA ’
CO1 Lampyridae 17 26 DNA )
o Garin  (1999) Cotoniidac
8 30 Chrysolina Oxycetonia jucunda
16 SDNA - CO 1 o JuradoRivera (2009)
trn-L DNA
- Scataglini  (2005) Co I Chrysomelinae 76 13
Pantomorus-Naupactus
7 DNA
Pantomorus Naupactus o Ribera DNA
(2004) Agabinae 350
168 rRNA €O 1 . Hunt  (2007) Co I 3
o Scarabaeiodae 80% 1 900
CO1I
( 2009) . i
DNA
(phylogeographic parttern) . Sole
Scholiz (2010) CO 1
o DNA Scarabaeinae
Canthonini Dichotomiini
o 56 o Zhang Sota (2007)
Emerson  Oromi (2005) CO 1 COIl Leptocarabus CO 1
N N LWRho ( long-wavelength
Tarphius 29 rhodopsin) \wg+ PEK.28S rRNA
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DNA (Frézal and Leblois .
2008) ; ( minimalist-barcoding)
(References)

(Hajibabaei et al. 2006) ;
(Hajibabaei et al. 2007) .
(single nucleotide polymorphism SNP)
(Xiao et al. 2007) - .
(Summerbell et al. 2005) .
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2) ( nuclear
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. Song  (2008) NUMTs
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