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Sequence comparison and phylogenetic analysis of mtDNA CO I
gene sequence fragments in Monochamus species
(Coleoptera: Cerambycidae)
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Abstract [Objectives] To determine the molecular phylogeny of Monochamus spp. by analyzing variation in mitochondrial
CO gene sequences. [Methods] Mitochondrial CO gene sequences from 11 species were analyzed using MEGA 5.0.
Phylogenetic trees for Monochamus were constructed using both the Parsimony (MP) and Bayesian-Inference (BI) methods.
[Result] Sequence analysis results indicate that, after alignment, 470 sites consisted of 169 variable sites (36.0%) and 301
conserved sites (64.0%). The transition versus transversion ratio (R-value) was 1 .03. Saturation plots indicate that combined
analysis had better a linear relationship than the single gene analysis, suggesting that base mutations have not reached
saturation. Phylogenetic trees based on MP and BI methods had similar topologies, which was consistent with the results of the
traditional morphology. Our results support the taxonomic validity of the genus Monochamus. [Conclusion] This study
confirms that sequence analysis is an effective method for studying the taxonomy of Monochamus.
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Table 1 Specimens details and GenBank accession no.

Species Stage Location GenBank accession no
Monochamus sartor F. Adult Turkey KF247281
M. galloprorincialis (Germar) Adult Russia KF247278
M. impluviatus Mot. Adult Russia KF247279
M. saltuarius Gebler Adult Romania KF247280
M. saltuarius Gebler Larvae Taiwan _

M. saltuarius Gebler Larvae Taiwan _

M. urussovi (Fischer) Adult Russia KF247285
M. sutor L. Adult Russia KF247284
Monochamus sp. Larvae Solomon Island KF247282
Monochamus sp. Larvae Solomon Island KF247283
M. alternatus Hope Adult China (Jiangsu) KF247277
M. sutor L. _ From NCBI DQ861321
M. fascioguttatus Gressitt _ From NCBI FJ559036

M. scutellatus Gressitt B From NCBI KJ203745
M. scutellatus Gressitt _ From NCBI KJ202716
M. scutellatus Gressitt _ From NCBI KC593331
M. scutellatus Gressitt B From NCBI KC593332
M. scutellatus Gressitt B From NCBI KJ203133
M. alternates Hope B From NCBI JQO15147
M. alternates Hope B From NCBI JQO15146
M. alternates Hope _ From NCBI JQO15145

M. alternates Hope _ From NCBI JQO15144
M. alternatus Hope _ From NCBI JQO15143
M. alternatus Hope B From NCBI JNO087432
M. alternatus Hope B From NCBI JNO087416
M. alternatus Hope _ From NCBI JNO087407
M. alternatus Hope _ From NCBI GU003928
M. alternatus Hope _ From NCBI FJ559001

M. alternatus Hope _ From NCBI KF737828
M. guerryi Pic B From NCBI AB439140

DNAStar
A SeqMan Parchman et al. 2010
14 SHEEELE NCBI“BLAST”~

BioEdit DNA http://blast.ncbi.nlm.nih.gov/Blast.cgi
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Table 2  The nucleotides substitution of CO gene for Monochamus sp.
TT TC TA TG CT CC CA CG AT AC AA AG GT GC GA GG
Avg 129.00 3.00 9.00 1.00 2.00 69.00 0.00 0.00 8.00 0.00 160.00 9.00 1.00 0.00 6.00 71.00
Ist 23.00 0.00 0.00 0.00 0.00 26.00 0.00 0.00 0.00 0.00 65.00 0.00 0.00 0.00 0.00 42.00
2nd  43.00 0.00 0.00 0.00 0.00 42.00 0.00 0.00 0.00 0.00 36.00 3.00 0.00 0.00 4.00 27.00
3rd  63.00 2.00 8.00 1.00 2.00 0.00 0.00 0.00 8.00 0.00 59.00 6.00 1.00 0.00 3.00 2.00
#3 BRELZHKCO ERERER
Table 3 Nucleotide divergence patterns observed for the mtDNA CO gene for Monochamus sp.
/18
1 ) No.
. Transitionsal Transversional (®) . Conserved  Variable Ii’;ffS;$02y of
lden.tlcal pairs pairs Transv§r§10n/ sites sites OTMAUC  haracters
pairs Transition sites
429.00 21.00 20.00 1.03 301.00 169.00 118.00 470.00
Total sequence
. ! . 156.00 1.00 0.00 15.59 150.00 7.00 4.00 157.00
First position
2 . 149.00 8.00 1.00 6.31 117.00 40.00 27.00 157.00
Second position
3 125.00 12.00 19.00 0.65 34.00 122.00 77.00 156.00

Third position
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alternatus M. scutellatus
M. sutor M. urussovi
Mega 5.0 Kimura M. sartor M.
2-parameter 11 saltuarius M.
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1 000 4 11 M. guerry M.
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““Blast””
Monochamus sartor 11
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0218 0~0.031
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Fig.1 The MP (Parsimony method) tree for 12 species of Monochamus based on CO sequences

50% 2

The numbers at the nodes indicate the bootstrap values, and only values above 50% are given. Scale bar indicates the genetic
distance. The same with Fig. 2.
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Fig.2 The Mrbayes tree for 12 species of Monochamus based on CO sequences
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Fig. 3 Scutellums of Monochamus sp.

A. B. C. D. E.
A. M. urussovi; B. M. sartor; C. M. sutor; D. M. galloprorincialis; E. M. impluviatus.
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Fig. 4 Apex of elytra of Monochamus urussovi and Monochamus sartor

A. B.

A. M. urussoviy; B. M. sartor.
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Fig. 5 Mouthparts of Monochamus urussovi and Monochamus sartor larvae

A. B.
A. M. urussovi; B. M. sutor.
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Fig. 6 Antenna of Monochamus alternates and Monochamus scutellatus larvae

A. B.
A. M. alternates; B. M. scutellatus.
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B7 B2XFHHBEDBRFMELLR
Fig. 7 Ambulatory ampullae of Monochamus sp.

C. D.
A. M. galloprorincialis; B: M. urussovi; C. M. sutor; D. M. alternates.

A. B.
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