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Molecular identification and phylogenetic analysis of Pteromalus
sanjiangyuanicus Yang based on the mitochondrial COl gene
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Abstract: [ Aim] Pteromalus sanjiangyuanicus Yang has been identified by morphology as a new parasitic wasp species of the pupal
stage of the Gynaephora ginghaiensis. The aim was to further identify P. sanjiangyuanicus at the molecular marker level and explore
its phylogenetic relationships within Chalcidoidea, [ Method] In this study, we sequenced and analyzed the mitochondrial COI gene
of P. sanjiangyuanicus and constructed a phylogenetic N-J tree by the neighbor-joining method. [ Result] The length of the mitochon-
drial COI gene of P. sanjiangyuanicus was 812 bp after correction, and the contents of A, T, C and G bases were 34.36%,
42.61%, 10.59% and 12.44% , respectively. The content of AT was significantly higher than that of GC, showing obvious AT bias.
The COI gene similarity between P. sanjiangyuanicus and Pteromalus puparum was the highest, and the genetic distance was the
smallest, indicating that P. sanjiangyuanicus and Pteromalus puparum are closely related. Therefore, it was concluded that P. san-
Jiangyuanicus may belong to the family Pteromalidae. P. sanjiangyuanicus clustered with Eupelmus sp., Sycoscapter sp., ldiomacro-
merus sp., Diaziella bizarrea, and Eurytoma sp. and formed a sister group with Idiomacromerus sp. + ( Diaziella bizarrea + Eurytoma
sp.) + (Eupelmus sp. + Sycoscapter sp.). [ Conclusion] In this study, analysis at the molecular marker level revealed the close ge-
netic relationships between P. sanjiangyuanicus and Pteromalidae species, which supported the morphological species identification
results of P. sanjiangyuanicus and provided a scientific basis for further research on the phylogeny of P. sanjiangyuanicus, which will

be of great significance for the biological control of G. ginghaiensis.
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Table 1 Information of COI gene of eleven parasitic wasps from GenBank

B} Families J& Genera il Species 55 GenBank ID

Pteromalidae Apocrypta Apocrypta sp. AF302058
Diaziella Diaziella bizarrea JQ756539

Crossogaster Crossogaster stigma EF054803

Philocaenus Philocaenus barbarus JQ756587

Sycoscapter Sycoscapter sp. DQ678977

Pteromalus Pteromalus puparum MG923513

Aphelinidae Unclassified Aphelinidae Aphelinidae sp. PC124 KU499471
Aphelinidae sp. PC123 KU499470

Eurytomidae Eurytoma Eurytoma sp. KC960085
Eupelmidae Eupelmus Eupelmus sp. KX086210
Torymidae Idiomacromerus Idiomacromerus sp. MF956377
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Table 2 The matrix of genetic distance for COI gene of comparing Chalcidoidea species
5 No Yl Species 1 2 3 4 5 6 7 8 9 10 11 12

1 Aphelinidae sp.PC123

2 Aphelinidae sp.PC124 0.000

3 Apocrypta sp. 0.217 0.217

4 Diaziella bizarrea 2.085 2.085 3.104

5 Crossogaster stigma 1.964 1.964 2.452 0.122

6 Eupelmus sp. 2.298 2.298 3.328 0.159 0.210

7 Philocaenus barbarus 1.907 1.907 2.415 0.104 0.139 0.121

8 Sycoscapter sp. 2.035 2.035 3.003 0.131 0.179 0.121 0.118

9 Eurytoma sp. 4.323 4323 5.349 1.366 1.626 1.517 1.588 1.544

10 Idiomacromerus sp. 1.910 1.910 2.902 0.150 0.182 0.151 0.135 0.137 1.519

11 Pteromalus puparum 1.999 1.999 2.545 0.091 0.128 0.154 0.073 0.131 1.658 0.165

12 Pteromalus sanjiangyuanicus 2.143 2.143 2.760 0.108 0.122 0.170 0.094 0.160 1.459 0.185 0.060
Eupelmus sp.
Sycoscapter sp.

Idiomacromerus sp.

Diaziella bizarrea

Eurytoma sp.

Pteromalus sanjiangyuanicus

Pteromalus puparum

Philocaenus barbarus

Crossogaster stigma

| Aphelinidae sp. PC123

—
0.2

B 1

Aphelinidae sp. PC124

Apocrypta sp.

ETF COl ERMBN=TRERERS/MNERFLE N-J #

Fig.1 Phylogenetic N-J tree of P. sanjiangyuanicus based on COI gene
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