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Phylogenetic analysis of some Thripidae species based on sequence
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Abstract [Objectives] The Thripidae consists of a lot of economically important insect pests. At present, the traditional
morphological classification system remains controversial with respect to some species. In this paper, the phylogeny of
Thripidae was investigated using molecular markers. [Methods] Sequence variation in the mtDNA-CO I gene of 9 genera
and 27 species in the Thripidae was analyzed. Phylogenetic trees were constructed with Neighbor-Joining, maximum
likelihood and Bayesian methods. [Results] The results show that there were 207 conservative sites, 222 variable sites and 3
missing loci in the 432 bp sequence analysed. The percentage of A+T was 68.3%. Sequence divergence among species ranged
from 15.6 to 40.0. [Conclusion] The phylogenetic tree supports the hypotheses that the Panchaetothripinae are a relatively

primitive group, the Dendrothripinae, Sericothripinae and Thripinae are a sister group, and that the Sericothripinae and
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Thripinae have a close genetic relationship. This supports Mound’s four subfamilies classification system.

Key words Thripidae, phylogeny, mtDNA-CO I , genetic relationship
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( Mound and Mossis, 2007 ), BRIERSMNIE]S
RINRRDRAFESRN EFPEERA Mound
# Mossis ( 2007 ) RIDRESR , BEIDRID /4
MR, BETEIS IR} ( Panchaetothripinae ).
REIS TR ( Dendrothripinae ), 4S&]5 TR
( Sericothripinae ) FI&IZILRE} ( Thripinae ),
WFEEXBFHIEA (1997 ) NDERRSR | &1 5F
DARNILE , B ESITRFNEIDIER | 1518
BSURMEBEl I TRFEAHRE DK
( Dendrothripini ) FN45&15}& ( Sericothripini ),
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T RISRI MR | eI LA SAFIE
BIR B ERFRFHEITES SN Morris and
Mound, 2003 ), EF PCR AWDFEE . B
BbIRt T ERFSEENESAE. BRI,
miDNA BEE283EFEANRBIFILEEPEEIT
iZNFE. H5AI miDNA-CO | ERE AL
HETSFPEAY4TE ( Brunner et al., 2002; jiEp%e
& 2007: Karimi et al., 2010; ZEHFEZ, 2010;
FFERERE, 2012 ), ItESh mtDNA-CO 1 EEiEFA
THREBETR. RNRFERS. REFEMFF

A% 1L ( Crespi et al., 1996; Morris and Mound,
2003; Toda and Murai, 2007; Rugman-Jones et al.,

2010 ), AARIEIDSRL 9 & 27 FMPEISAY
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B EENEIDRINRSR D KR MD FEYF
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11 SREHH
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B+, WEMAEER GenBank ERENE 1. 5
HPRERIIRAR T5%ERBRT HEISCIERHT
VISR SERRBMN 95%ERE+ , —20CikiE
REEA.

1.2 E[FE4H DNA HI2E

SWIKFIBF (2011) NFG% , MBOL
BEN#H, (1) BEEXEMHRAFENE S
%S 40 pL STE &/ #&( 0.1 mol/L NaCl ,
0.01 mol/L Tris-HCI , 0.001 mol/L EDTA , pH
8)B02mLAIBEOES, (2) IIA3uLH
EAE K (20 mg/mL ), /5 3 000 r/min B
1> 1 min, (3) 58°C7KiA 3~4 h, KAITEH
8RR 1hEHXES IR, (4) KBERRE
BRI PCR ¥ (G TEBEBANIE |
95°CZ5 1 5 min, (5) 3000 r/min AR 1
min , 4CRFEMH. BMEISEN 6~15Lk ,
MEMSNERBFE, NERHRREESH
HITD .

13 PCR¥#RME

>R F3 Brunner <& (2002 ) #RIERIS 14 , 5149
39 : mtD7.2F : 5-ATTAGGAGCHCCHGAYATA
GCATT-3' , mtD9.2R 5-CAGGCAAGAT
TAAAATATAAACTTCTG-3', ¥ i8RRBIAR A
50 uL REBIE 2 L DNA &R, 5 pL 10xBuffer
( MgC1, 15 mmol/L ), 4 pL dNTPs ( 2.5
mmol/L ), 0.5 uL Taqg DNA BB &8 ( 5 U/uL )( K
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M1 min, 72°CEEE# | min, 3£ 35 MEER ; 72°C
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1.4 mtDNA-CO I FHITER SR

Frill{8a9 mtDNA-CO | EEFFIHE Segman
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Table 1 Sample source and GenBank accession no.

TR WFEg BERS
NS i < oilz] L
B e eI *ﬁﬁjlj HEEY Number of ~ GenBank
. . - . Sampling -
Family Species Sampling locality time Host plant sequenced accession
individuals no.
. iR SHSZ
| RS . SEEFTR g7 CERR 12 JF719592
EDE F. intonsa Trybom Huaping, Yunnan Brassica campestris
Frankliniella o — — L
PEEEIS ~EERET 5094 =M= 15 JF719597
F. occidentalis Pergande Kunming, Yunnan Trifolium repens
NEEED FEERED 004 RS 15 jeri0sm
T. flavidulus Bagnall Laibin, Guangxi Hypericum forrestii
ETLETS SEEFKER 5095 JER 14 JF719602
T. hawaiiensis Morgan Lushui, Yunnan Brassica campestris
b o oA, =
Thrips T. tabaci lindeman Lincang, Yunnan Allium tuberosum
SEE/ N\ — A SEE/\Ih
BARES SEEAED 05 BRR 6 JF719607
T. trehernei Priesner Dali, Yunnan Taraxacum officnala
T. alatus Bhatti K@_éﬁg&_g 2010.5 hiﬁ 12 JF719580
Heqing, Yunnan Murraya paniculata
T - ATl — Nl .y
Scirtothrips S. dorsalis Hood Huaping, Yunnan Mangifera indica
bt Ay o —_ 2N e e
Megalurothrips M. distalis Karny Kunming, Yunnan Trifolium repens
Bt P =11 — 2N Y ZEH
Dendrothrips D. minowai Priesner Puer, Yunnan Camellia sinensis
—E=7 y8 — Bz =L Ak 7y

Lefroyothrips L. lefroyi Bagnall

Chuxiong, Yunnan

Rosa multiflora
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RF DAMBE 4.5.18 3R ( Xia and Xie,
2001 ) XWiZzEBRENIBMOMHITONT. KA
MEGA 4.0 #{4#3%2 mtDNA-CO | EEFFIRY
NJ # , EF Kimura-2-Parameter 1884 | 4 H1HE
3815 FH Bootstrap 1 000 JRES. FH Phyml 3.0 X
4 ( Guindon and Gascuel, 2003 ) ¥J%& ML 4 ,

2 &EREOH

2.1 mtDNA-CO I R4AR TR

XEISREL 9 J§ 27 F&EISAY mDNA-CO I &
EoHT  REFRE 432 bp WFFIKERTERS
KBD. F7HE 207 MRFAA | 222190%
SIS, 3 MREMIR., TRUREE 29 MR
—LRIMA. 1983 MENERAR. FTERF5 T,

1 000 REE, F Mrbayes 3.1.2$7\14( Huelsenbeck C. A. G SEDBIA : 37.4%. 18.2%. 30.9%
etal., 2001 ) #3%E Bayesian £ , i=z1T 4 NEI/RE
R4& , =47 2 000 000 1%, , & 100 {LHEF—IR
B, SIFERRA (25018 ) HIR—B0N,
%< 2 GenBank R HIFFIHIE
Table 2 Sequences data in GenBank
E Fhk X SRS
. . - GenBank
Family Species Region ]
accession no.
F. cephalica Crawford B Japan AB277219
K&JS F tenuicornis Uzel th[E China EF213761
EEIZE Frankliniella F. fusca Hinds Z[EF USA AB277218
FrRfE&EI S F. schultzei Trybom 3 South Africa FN545979
F. bispinosa Morgan Z£E USA AB277216
a9 T. flavus Schrank ZKL[E United Kingdom AM932039
&]5J8 Thrips I=HIEIS T. palmi Karny HZ Japan FN546133
&S T. coloratus Schmutz B Japan AB277221
S. citri Moulton ZEE USA EU101005
S. bounties Mound ==P8EF Mexico EU101006
FE#]5JF Scirtothrips
S. frondis Hoddle JRAFIL Australia EU101003
S. inermis Priesner TRAFIE Australia EU101002
ZBEISJE Hydatothrips H. adolfifriderici Karny #93E South Africa FN546010
{8#]5JF Sericothrips S. staphylinus Haliday ZK[E United Kingdom FN546050
FR&E]SJE Dendrothrips D. degeeri Uzel ZL[E United Kingdom FN545968
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Fig. 1 Substitution saturation analysis of Thripidae based on CO I segment
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Fig. 2 ML tree of Thripidae based on CO I gene segment
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The Chinese name in the figure is the same with Table 2. The same below.
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Fig. 3 Bayesian tree of Thripidae based on CO I gene segment
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S5& (Thrips ), 8 2 X NEEDE
( Scirtothrips ). K&J5E ( Megalurothrips ) #
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B 3N HEISE ( Frankliniella ),
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KARFHEDE 9 8 27 MEISAVRESR
PRI BB R mEE. FTEFFIRYEIR S ERiE
EWE (R ) 79 0.741 , BIEUELLEEIES | #HENBLL
TRE (1) BFEEAREHIZRER | &
SKARBESHUNNSRBEHRERERERAE
#0. (2 ) mDNA-CO | ER 7 REHRFRIH
BARRYRENE  A+T SESEBINT ASTRE
ERRRIPTREME,

HEF#I5% miDNA-CO | EEMENERS
HUBIRPEIDRIAY 4 NIRIEBEEIRE SRR |
EHASZ#: Mound 1 Mossis ( 2007 ) B9 EERZ.
MRERBREEH S TR R SRIZENIRIBHY
KB HUNMEZSHE S TRIA— M RREE

( Mound and Mossis, 2007 ), ERYz#% Bhatti
(2006 ) BETEISTRHEF HEEI SR A,
REISUR SEHSTR. &SR KB
B SOFRE DT RIN S KM T, BEEENE |
BEISTHMNEDTRERIAFEEXR  FF
BEHDSUMNERIANESTR (HiEzk,
1997 ), #ISTRNEDEMEEDSEE—
Rl (BEENS VI VI EHERNERE
BEEX I ( Mound, 2002 ), B¢ ZiEEI S IIF
AERD I=1ABI2EEF | 1IX5 Mound ( 2002 ) Y
MAER—H, HTFRISRMEES  BRIEX
SHMRAREIERE FEEEIER
K TTaIFRSE | 1G5R S SR AMIRNY: ; BIEEE
K18 mtDNA-CO [ ERMFHIFIBRSHME
E#HToM AR SRR DRI AR A
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