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rDNA sequence analysis and morphological redescription of Empoasca onukii from the tea
growing area of Fujian

ZHANG Xu-i PAN Jie TUKAYO Meks YU Liang FANG Wen—zhen LUO Da-min”

( School of Life Sciences Xiamen University Xiamen 361102 China)

Abstract: The morphological structures of Empoasca onukii the cephalic splashes vein abdominal apodemes sub—
genital plate and the arrangement of its bristles and the characteristics of legs were redescribed especially the ar—
rangement of spines were added. Ribosomal DNA ( rDNA) including partial of 18S (1 843 bp) 28S (667 bp) and
complete 5. 8S (1155 bp) ITS1 (3 114 bp) ITS2 (1 008 bp) were isolated by PCR technology. Sequence analysis
indicated that 18S 5. 8S and 28S had high sequence identity (90% —95%) with other insects; however ITSI and
ITS2 showed much variability. The analysis of base composition showed that ITS1 and ITS2 were more preferences for
AT ( contained 66.0% and 65.1% A + T respectively) . Comparison with the phylogenetic species revealed that
ITS1 and ITS2 from E. onukii had rich polymorphic loci and ITS2 was more suitable for molecular identification of
closely related species.

Key words: Empoasca onukii; morphology; rDNA; ITS2

120150128
: (81171595)
(1986—) o E-mail: zhangxuri931@ 163. com

* E-mail: dmluo@ xmu. edu. cn


https://core.ac.uk/display/41455108?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

* 1774 27 10
(ITS1¥) ITS2 5. 8S rDNA
() (ITS1R) ITS1 o
( RAPD 16S rRNA COI) 1,
( Empoasca vi— PCR Bio-Rad( C1000) o 40 pL

tis) 0

( Empoasca
.y 10-11
onukii)

o

DNA( rDNA) rDNA

18S rDNA 5.8S rDNA

28S 1DNA ITS1

ITS2 ITS

PCR rD-
NA

1.1

o

( Zeiss Stemi DV4) . . .

PCR

TIANamp Genomic

DNA Kit( TIANGEN) DNA -20C
. (2854 28SR) 285 D-
NA. ITS2F ITS2-R ITS2
B ( Collembola)

( Isotoma viridis AY596361) |
( Nilaparvata lugens

( Hemiptera)
JF773148) |
( Bombyx mori HM156712)
( Orthoptera)

( Lepidoptera)

( Oxya chinensis

AY037173)  18S rDNA (18S-
F1 18S-R1; 18542 18S-R2)
18S rDNA. 18S rDNA

120 pL 2 x Premix EX Tag( TaKaRa)
2 wL DNA 1.5 pL ddH,0 14.5 plL.
:(@M95°C 5 min; 2)36 :95°C 40 s
50°C ( 28S rDNA) /56°C ( ITS2) /60°C ( 18S rDNA
I 18S+DNAT ITS1)30 s 72°C 1 min( 28S rD-
NA) /1.5 min( ITS2 185 rDNA [ 18S tDNAI[) /
2 min (ITS1) ; B72°C 5 min( 28S rDNA ITS2) /10
min( 18S rDNA I 18S rDNA II ITS1); @4°C
0 PCR 1. 0%
Gel Extraction Kit( Omega)

pMDI19-T( TaKaRa) Escherichia Coli

DH5« LB( Amp ™)
LB( Amp ™)
1 rDNA
Table 1 Primers for Empoasca onukii rtDNA cloning
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18542 CGCGGTAATTCCAGCTCCAA
18SR2 ATCGGTAGTAGCGACGGGCG
ITS1¥ TAACAGGTCTGTGATGCCCTTAG
ITSIR CCTCAGACAGGCGTAGCCCTTG
1.3
MEGA 6.0
DNAMAN
o NCBI Blast
< Clustal W B,
MEGA 6.0 Neighbor-Joining
bootstrap 1 000
10 Kimura 2-parameter
2



rDNA e 1775 »

2.1
E) o A)
1-H) .
(RP) 3 (MP’)
3
( 2—C E_G) o
CuA
12
( 10
A: B C:
1

3.0 ~3.4 mm

(

1F G)

1-A—

13

. ( 2K
L. ( 2d).
2.2 rDNA

(28S+ 28SR; ITS2-F ITS2-
R) 28S rDNA 667 bp
( 3 1) 1148bp ITS2 (3
2) ( 5.85 288 DNA ).
18S¥1 18SR1 18S¥2 18SR2

18S rDNA 1252 bp 1177 bp( 3

3 4, ITS1¥F ITS1R 3610
bp ITS1 ( 5. 8s tDNA 18S rD-
NA )( 3 5) .

18S rDNA 1 843 bp
( Cicadellidae) ( Membracidae)
95% ; 285 rDNA 667 bp
90% ;
ITS1  ITS2 o
5. 8S rDNA 155 bp(  4)
( Reduviidae) 90%
F G . H: ( ) o

Fig.1 Whole body of Empoasca onukii and its head characteristics
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Fig.2 Local characteristics of Empoasca onukii

M: DNA marker; 1: 28S rDNA PCR 2. ITS2
PCR ; 3. 18S rDNA I; 4: 18S rDNA
I; 5: ITS1 PCR

3 rDNA  PCR

Fig.3 PCR amplification of Empoasca onukii rDNA
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. Empoasca onukii ( KM215145)  Triatoma delpontei ( KF142514)  Rhodnius ecuadoriensis ( KF142523)
( KF142519) Mepraia spinolai( KF142518)  Triatoma dimidiata( KF142517) .

4 5.8S rDNA

Fig.4 5.8S rDNA sequence aligment among Empoasca onukii and its phylogenetic species

5 rDNA
Fig.5 Model sketch of Empoasca onukit rtDNA
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Fig. 6 Phylogenetic tree based on partial rtDNA of Empoasca onukii and its phylogenetic species

2 18S rDNA

Table 2 Genetic pairwise distance of 18S rDNA from Cicadelidae and Membracidae

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Empoasca onukii
2. Paracephaleus brunneus 0. 05
3. Flexamia areolata 0.04 0.02
4. Putoniessa rivularis 0.04 0.02 0.01
5. Deiroderes inermis 0.04 0.03 0.02 0.02
6. Eufairmairia fraterna 0.04 0.03 0.02 0.02 0.00
7. Scalmophorus minutus 0.04 0.03 0.02 0.02 0.01 0.01
8. Ophiderma evelyna 0.04 0.02 0.01 0.02 0.01 0.01 0.01
9. Guayaquila gracilicornis 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01
10. Xantholobus muticus 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.01
11. Cyrtolobus maculifrontis ~ 0.04 0.02 0.01 0.02 0.01 0.01 0.0l 0.00 0.01 0.00
12. Vestistilus variabilis 0.04 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01
13. Metheisa lucillodes 0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.0l 0.01 0.01 0.01
14. Ochropepla mourei 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.0l 0.01 0.02 0.02
15. Spissistilus festinus 0.05 0.03 0.02 0.03 0.02 0.02 0.02 0.01 0.0l 0.0l 0.01 0.01 0.02 0.02
16 Umbonia crassicornis 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.0l 0.01 0.01 0.02 0.02 0.01 0.02
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Table 3 Genetic pairwise distance of 28S rDNA from Cicadelidae
1 2 3 4 5 6 7 8 9 10 11 12
1. Empoasca onuhii
2. Empoasca fabae 0.05
3. Thampoa rotara 0.11 0.11
4. Eurhadina fasciata 0.10 0.10 0.04
5. Eurhadina rutilans 0.10 0.10 0.03 0.01
6. Pagaronia confusa 0. 08 0.07 0.11 0.09 0.09
7. Friscanus friscanus 0.09 0.08 0.10 0.08 0.08 0.02
8. Mimotettix alboguttulatus 0.09 0.09 0.11 0.10 0.09 0. 06 0. 06
9. Scaphoideus nigrisiginus 0.10 0.09 0.11 0.10  0.09 0.07 0.07 0.01
10. Cerus goudanus 0.08 0.08 0.11 0.10 0.09 0. 06 0. 06 0.01 0.02
11. Dwightla acutipennis 0.10 0.09 0.12 0.10 0.10 0.07 0.07 0.02 0.03 0.02
12. Paivanana centrifascia 0.10 0.09 0.12 0.10 0.10 0. 06 0. 06 0.02 0.02 0.02 0.02
5.8S rD-
N NA 28S rDNA
Ophiderma evelyna Cyriolobus maculif- ITS2
rontis  Xantholobus muticus ITS2 N
0. 28S rDNA o
Cerus
goudanus Pagaronia confusa
0.06 ~0.08. 18S
28S rDNA (
) ITS
o 5.8S rDNA
ITS o ITS1 °
( Delphacidae)
(439 ~603 bp) 0 ITS1 1 M
5 ITS1 2013: 96.
2 Boll S Herrmann JV. A long-term study on the population dy-
namics of the grape leathopper ( Empoasca vitis) and antago—
° 181 nistic mymarid species J . Journal of Pest Science 2004 77
ITS2 (1008 bp) (1): 33 -42.
X. sagittifera( 559 bp)  C. spectra( 381 bp) 3 Decante D Helden MV. Spatial and temporal distribution of
ITS2 ITS2 20 Empoasca vitis within a vineyard ] . Agricultural and Forest
1TS2 . Entomology 2008 10(2): 111 —118.
ITS1 T2 4 Pavan F Patrizia P. Influence of grapevine cultivars on the
leathopper Empoasca vitis and its egg parasitoids J . BioCon—
ITS1 trol 2009 S4(1): 55 -63.
(3 114 bp) 5 I
ITS2 o 2000 20(2): 101 -104.
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8 brates J . Molecular Ecology Notes 2003 3(4): 581 —585.
DNA 16S rRNA J . 15 Larkin MA Blackshields G Brown NP et al. Clustal W
2013 50(3): 675 -685. and Clustal X version 2.0 J . Bioinformatics 2007 23
9 co1 (21): 2947 —2948.
J . 2014 16 Tamura K Stecher G Peterson D et al. MEGA6: molecu—
34(23) : 6879 —6889. lar evolutionary genetics analysis version 6.0 J . Molecular
10 Biology and Evolution 2013 30(12): 2725 -2729.
I 17 M .
2014 42(5): 124 - 1987: 66.
134 140. 18 M .
11 1999: 366 -367.
I 19 M .
2014 43(5): 456 —459. 2006: 295.
12 . tDNA  mtDNA 20 rDNA ITS1  ITS2
J. N J.
2006 12(4): 45 -49. 2009 52(11): 1266 -1272.
13 Dietrich CH Rakitov RA  Holmes JL. et al. Phylogeny of ( )

the major lineages of Membracoidea ( Insecta: Hemiptera:




