2009 4 Apr. 2009
26 2 Journal of Chongqing Normal University Natural Science Vol.26 No.2
RAPD
12 1 1
1. 518055 2. 430070
DNA RAPD PAPD
RAPD
PAPD
RAPD
Q969 A 1672-6693 2009 02-0033-06
Insect taxonomy 2
Nomenclature Identification De- DNA Polymerase chain
scription Phylogeny Evolu- reaction PCR
tion ] DNA PCR
DNA
DNA
DNA
1.1 RAPD
RAPD
RAPD
PCR DNA
RAPD
RAPD DNA
DNA !
DNA
1 RAPD RAPD
DNA Random amplified poly- 10
morphic DNA RAPD 1990 RAPD
Williams * Welsh * DNA
* 2008-07-18 2008-09-24

No. 30570204 No.30170122

E-mail sjiang@ oa. szpt. net



2 http //www. cqnuj. cn 26

RAPD DNA PCR
DNA 20 ~ 100 pg

DNA
Barro
RAPD
RNA 2.1
DNA
DNA ° DNA
1.2 RAPD
RAPD
RAPD
PCR
Black "
4
DNA PCR
Taq Mg DNA 4
RAPD
RAPD i
’ Sflasvescens
RAPD
PCR
cissimus
8
RAPD persus
2
3
2 RAPD -
liginosa

Blattella germanica

RAPD
DNA
8
RAPD
RAPD 4
4 10
RAPD
Black " RAPD
Tea leathopper
Empoasca
Empoasca wvitis
" RAPD
UPGMA
0.17 ~0.46

Aleurodicus disperses-Lecanoideus floc-

2
Callejas " 6
A. disperses-L. floccissimus RAPD
39 L. floccissimus 51  A. dis-

RAPD

13

3 Periplaneta fu-
Periplaneta americana

RAPD-PCR

RAPD 3



2 RAPD 3
Anoplophora glabripennis
Kambhampati " Aedes 5 2740 bp DNA 22
RAPD SCAR2
RAPD SCAR3 1237 2720 bp
Mayetiola de-
structor M. hordet 2 SCRA
2.2
Phylogeny
2
Bouktila " RAPD
DNA
b
M. destruc-
tor Nwilene ' Orseolia oryzivora DNA
2 0. bonzii 0. nwanze RAPD
3
RAPD
3 RAPD
SCAR Sequence charaterized amplified regions
DNA .
3 RAPD-PCR 9
Anopheles sinensis
g Bactrocera 0.41 +0.033
B. tau B. scutellaris
B. scutellata B. cucurbitae B. 2 Chirono-
dorsalis B. correcta 6 mus samoensis Propsilocerus akamusi
RAPD 5 Tanypus punctipennis 3
6 DNA RAPD
RAPD
' 5 Anopheles stephensi
Velarifictorus aspersus
V. parvus Loxoblemmus equestris Dja-
L. doenitzi Teleogryllus em- did % rDNA-
ma DNA ITS2  RAPD rDNA-ITS2
5 rDNA-ITS2
Y RAPD
Monochamus 3 RAPD-PCR
M. alternatus M. 2
urussovt M. sutor
Kethidi
2" RAPD SCAR 24 RAPD



4 hitp //www. cqnuj. cn 26
Sitodiplosis mosellana 10 pernyt Antheraea yamamai
10 23 245
RAPD 6
®  RAPD ® RAPD
Drosophila auraria species complex 5 5 Oxtrinia furnacalis
Drosophile auraria  D. biauraria D. triauraria D. 40 39 5
quadraria  D. subauraria 12 14
129 754  RAPD UPGMA
UPGMA
RAPD
0.214 5
% RAPD 16 Serce Pseudococcidae 6
3 2 Planococcus citri P. ficus P. vovae Pseudo-
Anoplophora glabripennis 23 coccus longispinus  Pseudococcus viburni Phenacoc-
17 219 cus aceris RAPD-PCR 50
256 6 2
* RAPD
6 Schlechtendalia chinensts
RAPD S. peitan Kaburagia rhusicola
7 10 K. rhusicola. ensigallis Nu-
5 Oxya chi- rudea shiraii N. rosea S.
nests Oxya japonica RAPD chinensis 4 DNA
RAPD Between-
groups linkage 3 3
5 2
2
Kavar % RAPD 16S
* 20 rDNA 28S rDNA b ¢
4 DNA
RAPD UPGMA Nezara viridula 11
4
? 10 37
RAPD 2 11
S142 S8 58 7 ABC 3 RAPD
mtDNA
o 5 Antheraea pernyi 3
RAPD 40 27 RAPD
UPGMA
! RAPD DNA
6 Bombyx mori B.
mandarina Japanese B. mandarina
Philosamia cynthiaricini Antheraea RAPD



2 RAPD 5
populations Diptera Culicidae  Techniques statistical
analysis and applications J . J Med Entomol 1992 29

RAPD 6 939-945.

15 Bouktila D Mezghani M Marrakchi M et al. Genetic
variation and relatedness in Tunisian wheat midges of the
genus Mayetiola Diptera Cecidomyiidae  inferred from
biological and molecular data J . Acta Entomologica
Sinica 2006 49 5 822-828.

1 : M. 1996 16 Nwilene F E Harris K M Okhidievbie O et al. Morph-
12-17. ological diversity and genomic DNA fingerprinting of the
2 Williams J G K Kubelik A R Livak K J et al. DNA African rice gall midge Orseolia oryzivora  Diptera
polymorphisms amplified by arbitrary primers are useful as Cecidomyiidae  and of two other species of African
genetic markers  J . Nucleic Acids Res 1990 18 22 Orseolia J . International Journal of Tropical Insect
6531-6535. Science 2006 26 4 256-265.
3 Welsh J] McClelland M. Fingerprinting genomes using PCR 17 . RAPD T .
with arbitrary primers J . Nucleic Acids Res 1990 18 2007 18 5 1165-1168.
24 7213-7218. 18 5 RAPD
4 Hoy M A. Molecular Genetics M . California Academy ] .
press 1994 388-390. 2002 30 2 91-93.
5 Barro P J D Driver F. Use of RAPD PCR to distinguish the 19
B biotype from other biotypes of Bemisia tabaci RAPD ] . 1998 22 4 35-
Gennadius Hemiptera  Aleyrodidae J . Aus ] of 38.
Ento 1997 36 149-152. 20 Kethidi D R Roden D B Ladd T R et al. Development of
6 - RAPD SCAR markers for the DNA-based detection of the Asian
I 1996 38 12 long-horned beetle Anoplophora  glabripennis Mots-
954-962. chulsky J . Arch Insect Biochem Physiol 2003 52 4
7 RAPD 193-204.
RAPD J . 2003 8 3 7- 21 .
10. J. 2001 44 1 33-39.
8 . J . 22 RAPD
1999 4 19-22. I 2006
9 . RAPD 43 3 355-360.
I 2002 23 Djadid N D Gholizadeh S Aghajari M et al. Genetic
14 4 14-18. analysis of rDNA-ITS2 and RAPD loci in field populations
10 Black IV W C. Use of the random amplified polymorphic of the malaria vector Anopheles stephensi  Diptera
DNA polymerase chain reaction RAPD-PCR of defect Culicidae  Implications for the control program in Iran
DNA polymorphisms in aphids J . Bull Entomol Res J . Acta Tropica 2006 97 1 65-74.
1992 82 151-159. 24
11 . J. 2003 46
J. 2005 21 5 549-556. 6 783-787.
12 Callejas C Velasco A Gobbi A et al. Fast discrimination 25 RAPD
RAPD-PCR  of the species forming the pest complex J . 2001 47 6 625-
Aleurodicus dispersus-Lecanoideus floccissimus ~ Hom 631.
Aleyrodidae J .J Appl Ent 2005 129 7 382-385. 26 RAPD
13 J.
DNA I . 2003 19 2007 31 1 128-130.
1 55-57. 27
14  Kambhampati S Black IV W C Rai K S. Random 5 RAPD J .
amplified polymorphic DNA of mosquito species and 2004 31 2 159-165.



6 Journal of Chongqing Normal University Natural Science  http //www. cqnuj. cn Vol.26 No.2

28 . RAPD 33 Serce C U Kaydan M B Kilincer A N et al. Investigation
J . 2001 44 3 316- of mealybug  Hemiptera Coccoidea Pseudococcidae
320. species from Turkey by RAPD J . Phytoparasitica 2007
29 . DNA  RAPD 35 3 232-238.
J. 2001 23 34 . DNA
4 248-252. RAPD cC /s
30 . RAPD
1. J. 2005.
2001 23 5 452454. 35 Kavar T Pavlovcic P Susnik S et al. Genetic different-
31 . iation of geographically separated populations of the sou-
RAPD J . 2002 28 4 277-282. thern green stink bug Nezara wviridula  Hemiptera
32 . RAPD Pentatomidae ] . Bulletin of Entomological Research
J. 2000 43 1 103- 2006 96 2 117-128.
106.

Application of RAPD Technique in Insect Taxonomy
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Abstract Traditional insect taxonomy was the main way of insect classification which classified the insects by morphology. However
morphological classification has significant limitations at lower taxonomic levels because it is diffeicult to confirm its taxonomy
boundaries. The definition of the taxonomic boundaries at lower level relies on environmental and subjective factors. In recent years
the development in the technology of molecular biology and traditional taxonomy has provided broad prospect for insect taxonomy. This
paper summarizes the basic technology of random amplification of polymorphic DNA  RAPD technology analyzes the advantages of
RAPD simple and rapid low cost high sensitivity not high demand for purity of template and fully reflect polymorphism of the
template. Meanwhile the shortages of this technology such as poor stability and reproducibility can not distinguish homozygote from
heterozygote and has the problem of co-migrating and so on. Also in this paper the applications of RAPD in classification and
identification and phylogeny analysis of homoptera blattariae diptera lepidoptera orthoptera coleoptera in recent years are expatiated.
In addition RAPD extends the application range of molecular biological techniques in the study of insect taxonomy. Moreover RAPD
are successfully applied to the study of insect taxonomy. All this significantly improves the study level of insect taxonomy and will have
more expansive application foreground with the increasing development of related technology means.
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