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Application of DNA barcoding technology to the identification of
Quadrastichus erythrinae Kim (Hymenoptera: Eulophidae)
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Abstract [Objectives] Quadrastichus erythrinae Kim (Hymenoptera: Eulophidae) is too small to be identified quickly and
accurately by traditional morphological methods. [Methods] The complete sequences of the rDNA ITS1 and ITS2 genes
were determined for Q. erythrinae. A phylogenetic tree was established on the basis of variation in 18SrDNA part sequences
using MEGA Maximum Likelihood. Species-specific primers of Q. erythrinae were designed based on the rDNA ITS1 and
ITS2 sequences. The results of PCR amplification of rDNA ITS1 and ITS2 indicate that these species-specific primers could
reliably identify this species. [Results] The results suggest that the species-specific primers developed produce clear, unique
and reproducible target DNA bands from individual adult wasps. Molecular identification of Q. erythrinae using
species-specific primers from the rDNA ITS1 and ITS2 region is therefore feasible. [Conclusion] This study identified a
possible avenue for the molecular identification of Q. erythrinae.
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Table 1 Hymeoptera species sequences used
Species Family GenBank )
GenBank accession no.
Muscidifurax raptorellus . DQ412040
Pteromalidae
Muscidifurax zaraptor MzN271 . DQ412038
Pteromalidae
Muscidifurax zaraptor isolate MzNcl . DQ412039
Pteromalidae
Muscidifurax raptor isolate MrRal . DQ412037
Pteromalidae
Muscidifurax uniraptor isolate MuNYI . DQ412041
Pteromalidae
Promuscidea unfasciativentris . AB66799
Aphelinidae
Anselmella miltoni isolate TW . JF970194
Eulophidae
Trichogramma sp. i ) GQ228084
Trichogrammatidae
Aenasius bambawalei . AB667993
Encyrtidae
Diadegma fenestrale . JQ801449
Ichneumonidae
Diadegma fenestrale . DQ408502
Ichneumonidae
Dasymutilla gloriosa . DQ408505
Formicidae
Dasymutilla noctuma DQ408504

Formicidae
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Table 2 Species-specific primers sequences, the target product size and TM

5'-3' bp
. . . . . Temperature
Species-specific primers Primer sequences Product size ©
Q.er-ITS1F CCT CTC TgC TTC TCT CgC CAT
465 58
Q.er-ITSIR CAA CCg AgA gAA CgA gAg TCg
Q.er-ITS2F CgT TCg AgA TTT CAT TCg C
293 52
Q.er-ITS2R CAg TCg ATT TCg TCA AgC g
5.8S rDNA ITS1
L7 RARIE/NER RS MR AT
18 S rDNA MEGA
PCR Maximum Likehood
DNA 7
10 2 pL PCR Muscidifurax zaraptor
PCR 1.3 1x109~1x1073

DNA

2 GR59H
2.1 FI#ALE/)NEE ITS B9 PCR 314

ITS PCR
18sF1/5p8sB1d
1 150 bp ITS2F/ITS2R 550
bp 1
2.2 PAEIE/ N ITS KRS 4R
1141bp 561
bp 1 658 bp
ITS
175 bp 18S rDNA 865 bp
ITS1 146 bp 5.8S rtDNA 427 bp ITS2
45 bp 28S rDNA
ITSI  A+T 45.55% 58S  A+T
44.52% 1TS2  A+T
44.26% GenBank KF153116
3 18S rDNA 94%~100%
ITS1 25.2%~38.6% 5.8 S tDNA
50%~100% 18S rDNA

bp
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Fig. 1 PCR amplification of rDNA ITS1 and ITS2
genes in Quadrastichus erythrinae
100 bp DNA marker 1:
18sF1/5p8sB1d PCR amplification with
18sF1/5p8sB1d primer 2: ITS2F/ITS2R
PCR amplification with ITS2F/ITS2R primer.

M: 100 bp
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Table 3 Comparability homology of Quadrastichus erythrinae and other species of Hymenoptera

GenBank

GenBank accession no. 18S rDNA ITS1 5.8S tDNA
DQ412040 100% 37.5% /
DQ412038 100% 38.1% /
DQ412039 100% 38.6% /
AB667991 97.4% 25.2% /
JF970194 98.1% 28.6% 100%
GQ228084 98.7% 28.9% 99%
DQ412037 100% 38.6% /
DQ412041 98.7% 37.6% /
AB667993 97.4% 27.5% /
JQ801449 94.0% 30.7% 100%
DQ408505 97.1% 29.9% 50%
DQ408504 97.1% 29.8% 50%
DQ408502 97.1% 29.6% 50%

o “/” indicated no data.
Q.erythrinae

Muscidifurax zaraptor isolate MzN271
Muscidifurax zaraptor isolate MzN271

Muscidifurax zaraptor isolate MzNcl

Muscidifurax raptor isolate MrRal
Muscidifurax uniraptor isolate MuNY1

Anselmella miltoni isolate TW

Trichogramma sp.

Promuscidea unfasciativentris

Aenasius bambawalei

Diadegma fenestrale strain JeJu

Dasymutilla nocturna voucher EMUS 00021
Dasymutilla gloriosa voucher EMUS 00010

Dasymutilla gloriosa voucher EMUS 00007

—
0.005

2 ET 18S rDNA F A FHMZEMRFE R EW
Fig. 2 Phylogenetic tree inferred from 18S rDNA part sequences using MEGA Construct/Test Maximum Likehood
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Fig.3 PCR amplification by using rDNA ITS1 and ITS2 species-specific primers of Anselmella miltoni, Leptocybe
invasa, Quadrastichus erythrinae

M 100 bp 100 bp DNA marker 1-5 Anselmella miltoni  6-10 Quadrastichus
erythrinae 6-8 9-10 11-15 Leptocybe invasa.
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Fig. 4 PCR amplification by using rDNA ITS1 and ITS2 species-specific primers of individual
Quadrastichus erythrinae

M 100 bp 100 bp DNA marker 1-6 ITS1 Sensitive detection of ITS1 diagnostic primers
(1 10° 2 10" 3 102 4 10° 5 10* 6 10° 7-12 ITS2 Sensitive detection of ITS2 diagnostic
primers 7:10° 8 10" 9 102 10 10° 11 10* 12 103
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