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Molecular identification of Euwallacea fornicatus based on multiplex PCR

with universal primers
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Engineering Research Center of Biological Control Ministry of Education Guangzhou 510640 China;
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Abstract: In this study the multiplex PCR with universal primers was used to conduct molecular
identification of Euwallacea fornicatus so as to explore the feasibility of multiplex PCR in the molecular
identification of insect and provided an important basis for the effective and accurate identification and
integrated control of E. fornicatus. Three molecular fragments of COI 16S and 28S were amplified by
multiplex PCR  and the target sequences were blasted in GenBank. The genetic distance of Euwallacea
was calculated using MEGA 7. Phylogenetic analyses were performed based singledocus using neighbor—
joining and maximum likelihood approaches. Our results indicated that the multiplex PCR method could
be used to obtain molecular sequences of E. fornicatus. The genetic distance analysis based upon single—

locus showed that the intra-specific genetic distance within E. fornicatus were all less than 2% . Phylogenetic
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trees constructed based on a single gene showed that COI and 16S sequences of E. fornicatus amplified in

this study were clustered together with those COI and 16S sequences of E. fornicatus obtained from

GenBank. Multiplex PCR could be applied to the molecular identification of E. fornicatus which could

not only improve the accuracy of species identification but also reduced the time and DNA consumption

in the PCR process.
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1
Fig. 1 Ecological photograph of the adults of Euwallacea fornicatus
1.2 DNA o 1.
/ PCR 50 wL: PCR Mix 24 pL
( TTANamp Genomic DNA Kit) DNA ( TransGen Biotech Beijing) 1 pL
DNA DNA 1 uL 50 pLo
: 94°C 3 min; 94C 30 s
o DNA -20°C . 50°C 30 s 1 min 35 ;
1.3 PCR 72°C 5 min, PCR 1.5%
4 PCR (1) Ccol + EB
2854168, (2) COI+16S; (3) COI +28S: (4)
16S +28S; 28S. 16S  COI o
1
Table 1 Primers used in this study
Genes Primers Sequences References
COI LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al. 1994
HCO2198 TAAACTTCAGGGTGACCAAAAAATCA
165  16SF TRACTGTRCAAAGGTAGC Schulmeister 2003
16SR TTAATTCAACATCGAGGTC
285 28S Rd4.8a ACCTATTCTCAAACTTTAAATGG fobertson
et al. 2013
28S Rd 7b1 GACTTCCCTTACCTACAT
1.4
Geneious 7. 1.4 ( Kearse et al. 2012) MUSLE
( Edgar 2004)
. MEGA 7 ( 2),
FASTA NCBI ( https: //www. ncbi. 28S
nlm. nih. gov/) BLAST 28S
o MEGA 7 28S PCR

( Kumar et al.

28S

16S

2016)

COI.
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2 COI. 16S 28S 1
Table 2 Information of sequences used in this study 3 COol .
GenBank COI 165 2 CoIl 16S
Gene  No. Species GenBank ID ° COoI 28S 3
COI  28S o 16S  28S
1 MT946291 4 2 o
Fuwallacea fornicatus
PCR COI. 16S  28S
2 E. fornicatus MG642816 ( 1)
3 E. fornicatus MH729189
COI 4 E. funereus MN619929
5 E. semirudis MN619944
6 Euwallacea sp.  KM406725
7 E. validus KP250549
8  Xylosandrus borealis MN620064
9 E. fornicatus MT946906
10 E. fornicatus KU727059
11 E. fornicatus KU727060
12 E. fornicatus KU727063
16S 13 E. interjectus KM406655 2 PCR
14 Fuwallacea sp.  KMA06651 Fig. 2 Amplification result of Euwallacea fornicatus
) with multiplex PCR
15 B validus k406662 : 1 Marker 2000; 2 COL+16S +28S; 3 COI +16S;
4 COI+28S; 5 16S+28S; 6 COI, 7 16S; 8 28S.
16 AJ495567
Xyleborus monographus
2.2
o Note: ~ represented these .
sequences were new generated in this study. COl 658 bp 163
1.5 302 bp 28S 908 bp,
GenBank BLAST
( NeighborJoining NJ) ( Maximum ° COI AT G
likelihood ML) . NJ C 33.0% . 33.1% 14.9%
MEGA 7 K2P ( Kimura2-  19.0% A+T G+C o 168
parameter) - ML ATV G C
RAXML 8. 2. 8 ( Stamatakis 2014) 37.4%~ 39.0%~ 15.1%  8.5% A+T
1 000 o ML G+C ° 28S Al
Modeltest ( Posada and Crandall T. G C 24.3% « 21.8% « 29.9%
1998) COol 16S 24. 0% A+T G+C o
- ML CIPRES Science Gateway GenBank ; COI
( Miller et al. 2010) . MT946291 16S MT946906
28S MT940909 ,
2 2.3
COI
2.1 PCR COI

0.009 ~0.014,
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0.104 ~0.162 (  3). 165 0. 007; 0.081 ~
0.114 ( 4),
168 0. 000 ~

3 COIl

Table 3 Genetic distance between Euwallacea fornicatus and other species of Euwallacea based on COI gene

No. 1 2 3 4 5 6 7

1
2 0.014
3 0.014 0. 009
4 0. 134 0. 140 0. 148
5 0. 147 0. 161 0. 153 0. 159
6 0. 104 0.113 0.110 0. 130 0. 155
7 0.162 0. 160 0. 164 0.172 0. 153 0. 158

1~7 2 o Note: Number 1 ~7 in this table correspond to those in table 2.

4 16S

Table 4 Genetic distance between Euwallacea fornicatus and other species of Euwallacea based on 16S gene

No. 8 9 10 11 12 13 14
8
9 0. 007
10 0. 000 0. 007
11 0. 004 0.011 0. 004
12 0. 089 0. 097 0. 089 0. 085
13 0. 081 0. 085 0. 081 0. 081 0. 109
14 0.114 0. 122 0.114 0.118 0.119 0. 140
8~14 2 o Note: Number 8 ~ 14 in this table corresponded to those in table 2.
2.4 et al. 2012; Taylor and Harris 2012) . Hebert
(2004)
10 ;
( Havermans
( 2 et al. 2011; Song et al. 2018) . 2% ~3%
3) . . .
COl  16S ( Monaghan et al.  2005;

Zhou et al. 2010; Webb et al. 2012; Schmidt
et al. 2015); 3% ~5%

3 (Lin et al. 2015; Nzelu et al.
2015; Huang et al. 2020) ; 6% ~8%
DNA DNA Hydropsychidae
( Pauls et al. 2010) . CoI

( barcode gap)

( Hebert et al.  2003; 2004; Puillandre
DNA 2%
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3 COI
Fig. 3 Phylogenetic tree of Euwallacea fornicatus and other species of Euwallacea based on COI gene
( : NJ : ML) o Note: Numbers at

nodes represented bootstrap value for NJ ( left) and ML ( right) . Red rectangle represented this sequence was new

generated in this study.

4 16S
Fig. 4 Phylogenetic tree of Euwallacea fornicatus and other species of Euwallacea based on 16S gene
( : NI : ML) o Note: Numbers at nodes represented

bootstrap value for NJ ( left) and ML ( right) . Red rectangle represented this sequence was new generated in this study.

10.4% ~
16.2% 16S

16S COI  16S

16S
o COl o
3
. ( Funk and PCR

Omland 2003; Dupuis et al. 2012; Talavera et al. o 4
2013; Huang et al. 2020) . PCR

12S. 16S, o 1 2 COl
18S  28S 3 4

( Leray et al. 2013; Elbrecht et al. 2016) . 1 2 16S
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COI o
PCR
( Elnifro et al. 2000) . COI  16S
( Cameron
2014)
. PCR 50 pL
CoI
o PCR
( Elnifro et al.  2000;
2015) .
PCR
o PCR
PCR ;
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