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1 AEEbRD ik

1.1 EHER

K&H s 7 MR AR EDERIREE 159 BEREE S EMIRAMEL 7
MRERFIRIEI T OHKE Xylothrips religiosus (T: =ED . WK & Sinoxylon anale (T: 3
B>, BIMKE Sinoxylon conigerum (P: FEEE, WHRHKE Heterobostrychus aequalis (M:
SREIL) ., WAHARTAKE H. aequalis (T: RED. NHRBAKE H. aequalis (V: B, 17
KEE Bostrychopsis parallela (V: D
1.2 EFEH DNA 2EY

BAEREI 3 ~ 5 3k, FECKE, F 759% ERFAKEKMEEIR, 10200 ol HILHE
CE10% MELIFE10 WL 0.2 mg/ml. FEERF K 10 12 T S6CIHIL 12 ~24 by IIA 200 pl
10% Chelex-100 ¥R, T 95°C7#E#% 30 min, EARAAE 12 000 /min B0 10 min, B EERE
HEHT PCRY .

1.3 ZRI{K DNA ND4 A Bt PCR i 1 8# F 5 54

PCR 7150 E 47 i BUOR B4R DNA N4 SR EBIX 7 216 bp B1—EX DNA 710, 385145
Powers 171 H N4-J-8502 (ND4R2) 1 N4-N-8718 (ND4F3)'™, B REF LM AR &/ 519
Tl

N4-J-8502 (22 mer): 5'- GTAGGAGGAGCTGCTATATTAG-3

N4-N-8718 (20 mer): 5'-GCTTATTCATCGGTTGCTCA-3'

B RRT EEES 50 1L, AE 10 mmol/L Tris (pH 8.32, 50 mmol/L KCl. 0.01% Tri-
ton X-100> 1.5 mmol/L MgCl,» 0.2 mmol/L dNTP. 0.4 yumol/L 81545, 1 U Taq B8 A 2 pl £2E4R
W (F10~25 ug DNAY, BEHEOMKE. 5 8EEH o5 TN 2 min, 40 TEF, S
94°CEME 40 - 2CIRK 60 s T2CHEMN 60 s» RIGHE 2CIEFIEM 5 min. 7 HEFH 5 PCR
RN ERPWOAFE (EEEFADTREFRAFD B, aCEHEELFFIa i
B FHIIT N ABL 2 F) 377 B2 AEIFH S0 F 5053457519 N4-J-8502 F1 N4-N-
8718 A AWM F—ik A &, S FFIH “ DNAstar-Lasergen” B Y “ Seqman” A AT
B, fE LR
1.4 DNA FH$UERIATE

M PAUP3.1.1 ] “Branch and Bound” ¥, X153 #) DNA 75 E8 34T 20047
LAXUA B 2408 ) Anopheles arabiensis ™ AINEME S TEER, REMESLNEGEH
“Bootstrap” 1 000 AR, ND4 FFIAH B AR AN AR T4 R A7 inALAE

2 g5
KIILHERERBE 5 MM 7 R R R DNA B E 204 bp RUTFF. FFIETRE W

Bl 1.DNAJFF|F A+ THIPFEEER 710.1% (R 1), SHESERAINEE. EHERBHE
Aol BB EERENTES, FERTEIMNAN AT EFRUEER S, &
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82.04% ., T 1A AFIE 2 LB A+ T KPR EES NN 57.4%F 70.95% . BATHIREH
204 bp K DNA BEF 7] %G RIEARERMSREEA, Eh o MRERLZR (4
35.2% ), TERXEEZR AR AT, AC. TG~ CCZIAIREHMAERT T, AGC Z ¥, HHZH
TRETETBTHEINA (F2), SHURREHNOFREREERA .
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A arabiensis

AAGAACCAAAACAATGTTAGAGAAGGTAATAANTTAATTAAACCCTTATTAACAAATAATCTACGCCTA
ATAAATCATCACATTCTAAGAGAAGGTATTAAATTAATTAACCCCTTATTAATTATCAMACTACGTCTT
ATAAAACATCACAATCTAAGAGAAGGTATTAAATTAATTAACCCCTTATTAAT TATCAAACTACGTCTT
ATAAATCATCATATTCTAATTCTAGGTATAAAACTTATTATACCTTTATTAATAAATAAACTACGACTT
ATAAATCATCATATTCTTATTCTAGGTATAAAACTTATTATACCTTTATTAATAAATAAACTACGACTT
ATAATCATCATATTCTTATTCTAGGTATAAAACTTATTATACCTTTATTAATAAATAAACTACGACTT
ATAAATCATCATAAAGACAMAGAAGGCATTAAATTAATCAACCCCTTATTAATAAATAGACTCCGTCTT
AAMAATCATCATAAACTTAATGTTGGTATAAAATTTAATAATCCCTTATTAAT TAATAAACTTCGGUTT

CACAAACGCTCATAATTAATATTTGCTAAACAAAATATCCCGCATGAACACAATCCATGTCCCACCATT
CCTAAACGTTCATACATAATATTACCTAAACAAAATAGACCCGATGAGCATAATCCATGAGUUAATATT
CCTAAACGTTCATAGCTAATAT TAGCTAAACAAAAAAGACCTGATGAGUATAATCCATGAGCCAATATT
CCAACTCGTTCATAAT TAATATTAACTAAACAAAATATACCCGAAGAACATAAACCATGCCCCAATATT

- COAACTCETTCATAATTAAT ATTAACT AAACAARATATACCCGAAGAACATANACCATCCCCCAATATT

CCAACTCGTTCATAATTAATATTAACTANACAAAATATACCCCAAGAACATAAACCATGCCCCAATATT
CCTAAACGTTCATAAGAAATATTTCCTAAACAAAAAAGCCCTGAGGAACAAAGGCCATGGCCAACTATC
CCTATTCCTTCATAACAAATATTACCTAAACAAMATAAACCAGAAGAACATAAACCATGAGCAATTATT

ATTCTCAGAGAACCTGCTATTCCAAAAATTCTAAATGTAAAAATTCCACAAACTACCAATCTCATAT
ATTCCCAAAGAACCANTARACCCCCATATAGT AATACTAAATATACCACAAACAATTAAACCCATAT
ATTCCCAAAGAACCAATAAACCCCCATATAGT AAAAGTAAATAAACCACAAACAATTAAACCCATAT
ATAATTAAAGACCCTATAAATCCTCAATAATTTATAGTAAAAATACCACT TAATACAAATCTTATAT
ATAATTAAAGACCCTATAAATCOCTCAATAATTTATAGTAAAAATACCACT TAATACAAATCT TATAT
ATAATTAAAGACCCTATAAATCCTCAATAATTTATAGTAAAAATACCACT TAATACAAATCTTATAT
ATTGUCAAGGCACCCACCACCCCTCAATAAGTATAAGTAAAAATACCGCATACCGCCAAACCTATAT
AMAGCATAAGACCCTGTTAACCCTCAATAAGT TATTGTTAATAATCCTCTTAAAACAATACCCATAT

Bl 1 KER s Ml tEE £ 7 MR mDNA B ND4 F 5
Fig. 1 NIM sequences for 7 samples of 3 species of Bostrychidae

MET N TFFIEEHREMENS FREWRE (B2, #BETEHERERNINARHEKE
RMFREWN—F, SEBTUBKER. A REALKERN 4 MEAB LIRS,
SEFEEHE, BEEN2%. RNEETFIRESENH, XHRAKESHE 4 MMEE
WRESR, FHERKIKRN 25% 27.9%+ 30.88%- 30.88%;: I % EE B K XA 0.3045.
0.3500- 0.3988. 0.3982 (£ 2. ¥3), RARBKEREH =1BHFESXARIZT.
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#F1 N4 Xid DNA F5|HER TS
Table 1 Base composition of ND4 at the first; second and third position of codons

Fhak Total First Second Third
Species A T € G Toa &4 T, € G Total &4 T, & & Toa & T3 G G Toal

A. arabiensis  43.6 30.4 17.6 8.30 204 41.2 13.2 27.9 17.6 68 44.1 30.9 19.1 5.90 68 45.6 47.1 5.90 0.00 68
X . religious 43.6 25.5 21.6 9.30 204 47.1 11.8 25.0 16.2 68 39.7 30.9 20.6 8.80 68 44.1 33.8 19.1 2.90 68
S. anale 44.1 26.5 21.1 8.30 204 47.1 10.3 20.4 13.2 68 35.3 36.8 19.1 8.80 68 50.0 32.4 14.7 2.90 68
S.eonigerum 46,1 24.5 21.1 8.30 204 45.6 10.3 30.9 13.2 68 39.7 32.4 19.1 8.80 68 52.9 30.9 13.2 2.90 68
H . aequalis 44.6 32.4 18.6 4.40 204 47.1 13.2 32.4 7.40 68 33.8 42.6 17.6 5.90 68 52.9 41.2 5.90 0.00 68
B.parallelz  42.2 21.2 25.0 11.8 204 41.2 13.2 27.9 17.6 63 38.2 25.0 26.5 10.3 68 47.0 25.0 20.6 7.40 68
“FYME mean 44.1 27.2 21.0 7.80 1224 45.9 12.0 29.7 12.5 408 36.8 35.1 20.1 8.10 408 49.7 34.3 13.2 2.70 408

72 KEF miDNA N4 BEERFYER
Table 2 Sequence variations in mitochondrial ND4 gene

OTUs A. arabiensis X. religious 5. anale S. conigerum H. aequalis B. paralleln
A. arablensis 16 (0.2862 11 (0.256) 10 (0.222) 11 (0.324) 20 (0.5000
X. religious 56 (722 19 (0.5432 19 (0.543) 17 0.3702 28 (0.778)
S. anale 43 (54 35 (540 1 (0.167) 14 (0.3782 21 (0.677)
S. eomigerum 45 (550 35 (540 6 (7) 16 £0.3902 19 (0.6132
H. aequalis 34 (45 46 (63) 37 (510 41 (572 23 (0.575)
B. parallela 40 (600 36 (64) 31 (520 31 (500 40 (63)

AL E ey, BS N ARSI L, TR T ERS, B5 AN AT S5
Transition (transition / transversions ratio) and transversions (total numbers of mucleotide subitinrtions) are shown above and below the

diagonal respectively

#3 ET Kimura RETSETHEIEEES
Table 3 Kinmra-2-paramerter distance

OTUs A. arabiensis X. religious S. anale S. conigerum H. aequalis B. parallela
A. arablensis 0.4813 0.3287 0.3373 0.4618 0.3734
X. religious 0.3265 0.3265 0.3988 0.4086
5. anale 0.0352 0.3045 0.3120
5. conigerum 0.3500 0.2970
H. aequalis 0.3982
B. parallela

BEOMNS A EE, UMK E., OEKENTT KRS, UK &R0 U
KERMTZEMB—, BEEN100%, EEFIHHRATRER: FIHEREN
3.41% » RSN 0.0352. ABKEMTRKEEAIMMEFINERN 31.37%, BIEHEH
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#0.4086, REXWIMMIENHARKEBRBAAKERSEREER L. 2N ETR: BT
HAKBERBNARKENNBKERA RS XARE, FdT—1 43k EBEEFENA
ST%, XFFEAE: MAEEFIRLEESFT ARKENNMKERNFINERA
26.47%, BN 0.3265 BETERBRKEBNMT AKENNBKERNFIER
24.51% ~25.49% - 2EEEH 0.2970 ~ 0.3012, RHHMKEE W10 BEEXWN B 206,

X BREE="TAREXRAARTKEHRT ND4 FFILLE, 4R D RREEEFM
IR EER, TSRS SIEEH MR — A (X ).

100 [&mﬁ
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H. gequalis (T)

H. aequalis (V)
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L1
o 10

Bl 2 Np4 BRREEEARAN
Fig. 2 The consensus parsimony tree derived from branch and bound search in PAUP Ver 3.1.1,
based on ND4 sequence data
MARRT 4 ERRE, #0245 1 000 K BB EH BRI ENNEZHE AT
All nueleotide substitition characters were specified as unordered and given as equal weight. Bootstrap analysis consisted

of 1 000 branch and bound replication. The bootstrap confidence values of each branch are indicated above the branch

3 Wi

RS ESILS, Al s I REMERUBTRER M KE LR Bostrichinae.
HP X rAKEBRRBKER Heaerobostrychus, AHEKERBHAKERE KEBEKER Xy
lothrips, TTRK BB AN KER Bostrychopsis» AU K EMEXH K EF BB K ER Sinovylon -
MBS LT RENERS. AFAREINBERZEMER MR, 54 MHE
BIE; Fr, ARAKEEERNESR, FIUE, EFRSEOELE, MEE4
MRt AR —, FIEEBERE. . AEKENF I hEe, g3, TRXKE:
BEFA . R, T REMES BB AT — SO RE T AR R R R R K
BOUERE, EROVIRIERIAH.

AFEREBN KRB MG LB AR A, RS EL MTRKERFER
ZRRIGHEA, . REREHEMA, BAIE S EH T n L2 HRERE, BNER
— &), MMATEVA R KK BRI AU EARERR .
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AT RE, ERNFEHARETIR ERTD, WHRARENENFEREB IR
B, RREMKAKREMERNRER, WHKEMBENRKENEIURRER LAEREN&®
HAKER. WBKENBEIUHRERBRNE, 2TEME00 R EINEEX R RE,
LB, SHEZSERMYE. BRRKEARAEZRANEFARE MMM MCAAE, E=
MERPAERENER, INEREWRN. REMSRECZTRE LA, FhibaE,
SR AED A &I, e KER B R WTRAL AR, BEHTE0. XEW, 8
FHAFRGYE DNA PP R K S8 B A A R R T SE/ATH, AR R0 DNA
Pl REMEREE . REMCUERREENRPEAT HAISR.

iy EHVAHARARAGRMIAEEE KR ELE, N ALZBREIREFNFET A
NPT E TR AR EB O S ES. LEMELE. RSB EE A
REmREEEE. AgEad. BERINAIFRES, HE3 7 B8kEE L 28 H
FHR AR, s olE e Aol
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Mitochondrial DNA ND4 sequence variation and phylogeny of five
species of Bostrychidae ( Coleoptera)

HUANG Yong-cheng'» LI Wei-feng' » LU Wen®> CHEN Yong-jiv’» ZHANG Ya-ping’
(1. Fangcheng Animal and Plant Quarantine Service, Fangchenggang 538001, China; 2. Agricultral College of
Guangxi University> Nanning 330005: 3. Key Laboratory of Cellular and Molecular Evohations
Chinese Academy of Sciences, Kunming 650223, Chinal

Abstract: The Bostrychidae represent a highly destructive group of wood-boring and stored product bee-
tles. We sequenced the mitochondrioal DNA gene encoding NADH dehydrogenase subunit 4 (ND4) with
non-invasive DNA Genotyping from 7 samples of 5 species of this family. The length of sequences was 204
bp. Sequence-comparison analysis indicated high variations in sequences of each species. The ND4 phylo-
genetic trees had been constructed for 5 Bostrychidae species with PAUP 3.1.1. This result was compared
with the results based on the morphology of 5 species. Furthemmores the phylogenetic relationship among
the species and genera that each species belongs to were discussed. The results indicated that H . aequalis
of genus Heterobostrychus diverged the earliest> then did B. parallele of genus Bostrvchopsis. 8. anale
and 8. conigerum of genus Sinoxylon. X. religiosus of genus Xylothrips in turns. The two species of 5.
anale and S. conigerum were closely related. and they diverged last. This was basically identical with the
results based on morphology .

Key words: ND4; mtDNA: phylogeny: Bostrychidae



