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Sequence analysis and comparison of rDNA-ITS1 of geographical
populations of Liriomyza sativae Blanchard Diptera Agromyzidae from

China and closely related species
WANG Li-Ping' > DU Yu-Zhou” ©  HE Ya-Ting LU Ya-Juan’® LU Zi-Qiang’ 1. State Key Laboratory for
Biology of Plant Disease and Insect Pests Institute of Plant Protection Chinese Academy of Agricultural
Science Beijing 100094 China 2. Institute of Applied Entomology Yangzhou University Yangzhou
225009 China 3. Yangzhou Entry-Exit Inspection and Quarantine Bureau Yangzhou 225009 China
Abstract  Aim To analyze the genetic differentiation of rDNA-ITS1 sequences among the geographical
populations of Liriomyza sativae Blanchard and to provide molecular markers for identifying L. sativae against
its closely related species. Method rDNA-ITSI regions of eight geographical populations of L. sativae from
China were sequenced by using PCR product sequencing method or clone sequencing method and rDNA-ITS1
sequences of three closely related species L. trifolii L. huidobrensis and L. bryonice were retrieved
from GenBank. The rDNA-ITS1 sequences among populations of L. sativae and their closely related species
were analyzed using MEGA3.1. Results The ITS1 difference among the geographical populations of L.
sativae was very low with only 8 variable sites for L. sativae and genetic distance below 0.02. But the
difference of the ITS1 sequences among L. sativae and its closely related species was significant with 126
variable sites 12 authenticable sites for L. sativae and genetic distance between 0.149 — 0.390.
Conclusion  Despite of the low diversity the trends of differentiation of geographical populations of L.

sativae were consistent with the geographical distribution. The characteristics of tDNA ITS sequence can be
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used as good markers for authenticating L. sativae populations form their closely related species.

Key words Liriomyza sativae  geographical populations closely related species T1DNA-ITS1  genetic
differentiation
Liriomyza sativae Blanchard
Diptera Agromyzidae DNA rDNA ITS
Phytomyzinae
2000
Deeming 6 62 ITS1 ITS2
1992 1993 2002
1996 29 rDNA-ITSI
GenBank
1999 ITS1
2002 2005
1
1.1
2006 6 -9
RAPD-PCR PCR RFLP-PCR 3
2000 Morgan et al. 2000 -70°C
Scheffer et al. 2001 Scheffer and Lewis 2001 1
1 rDNA-ITS1 GenBank
Table 1 Collection data and GenBank accession numbers of rDNA-ITS1 sequences of
the populations of Liriomyza sativae and their closely related species
GenBank
Species Sampling location Code Host plant Sampling date  GenBank accession no.
L. sativae
Beijing BJ Cowpea 2005/6 DQ925845
Xi' an  Shaanxi SXXA Cowpea 2005/9 DQ925844
Fuyang Anhui AHFY Towel gourd 2005/6 DQ925846
Shuyang Jiangsu JSSY Kidney bean 2005/9 DQ925848
Danzhou Hainan HNDZ Towel gourd 2005/8 DQ925849
Tongren Guizhou GZTR Tomato 2005/8 DQ999081
Guangzhou Guangdong GDGZ Tomato 2005/7 DQ999082  DQ925847
Nanning Guangxi GXNN Tomato 2005/8 DQ925845
L. trifolii - L. tri Phaseolus coccineus - AY323210
L. huidobrensis - L. hui Petunia hybrida - AY323208
L. bryoniae - L. bry Pisum sativum - AY323211
1.2 DNA 1 TE

DNA 2003

DNA

pH 8.0 1~2h

PCR



6 rDNA-ITS1 599
0.2 mL 10 pL 50 L. huidobrensis Bootstrap
mmol/L. NaCl 10 mmol/L. Tris-HCI pH 8.0 1 mmol/L 1 000
EDTA 200 pg/mL K Felsenstein 1985 DNA
30 pL
56C 1~2h 95C
1 min K 2 000 ~ 3 000 r/min 2
30s PCR
-20C 2.1
1.3 PCR 301 ~ 304 bp
rDNA 1 rDNA-ITS1 8
ITS1 2.64% 5 2
2003 18SF 5'-GAAGTAAAAGTCGTAA 3 3 A+T
CAAGG-3' 5.8SR 5'-GTCCTGCA-GTTCACACGAT 85.6% G+C 14.4%
G-3' 3 rDNA-ITS1
A+T 8.1% G + C
PCR 25 pL 10 x 14.9%
buffer Mg’* 2.5 pl. dNTPs 2.5 mmol/L 2 pL
10 mmol/L 1.0 pL. Tag 0.3 pL 5 U/
pl. Mg 25 mmol/L 1.5 pL DNA 1.0 pL
25 pl.  PCR 94C 3
min 30 94°C 1 min 55°C MEGA3.1 ITS1
45 s 72°C 1 min 72°C 7min  ddH,0 2
ITS1
1.4 0.02
PCR PCR 0.004 1
2
DNA
Takara pMD18-T Vector
DH-5a
EcoR 1 %2(}(%
. 4318y
Hindlll 54/ GDGZ1
100 Aoy
98 HNDZ
65 SXX.Z
1.5 DNA L L bui Ltr
Clustal W Thompson et al. 1994 L.bry
ITS1 MEGA3.1 Too
Kumar et al. 2004 | NI
Kimura-2-Parameter
Kimura 1980 Neighbourhood Fig. 1 NJ tree of geographical populations of
Joining NJ Sitou and Nei 1987 Liriomyza sativae and closely related species
based on rDNA ITSI sequences by MEGA3. 1
L. trifolii L. bryoniae
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rDNA-ITS1

Table 2 Diversity based on rDNA-ITS1 among geographical populations of Liriomyza sativae and closely related species

GDGZ2 SXXA AHFY JSSY GDGZ1 GXNN BJ GZTR HNDZ L. tri L. hui L. bry
GDGZ2 - 0.004 0.005 0.007 0.004 0.004 0.004 0.005 0.005 0.027 0.034 0.048
SXXA 0.004 - 0.007 0.008 0.005 0.005 0.005 0.007 0.004 0.026 0.034 0.048
AHFY 0.008 0.012 - 0.005 0.004 0.004 0.004 0.005 0.006 0.026 0.034 0.048
JSSY 0.012 0.016 0.008 - 0.005 0.005 0.005 0.007 0.007 0.027 0.033 0.048
GDGZ1 0.004 0.008 0.004 0.008 - 0.000 0.000 0.004 0.004 0.026 0.033 0.048
GXNN 0.004 0.008 0.004 0.008 0.000 - 0.000 0.004 0.004 0.026 0.033 0.048
BJ 0.004 0.008 0.004 0.008 0.000 0.000 - 0.004 0.004 0.026 0.033 0.048
GZTR 0.008 0.012 0.008 0.012 0.004 0.004 0.004 - 0.005 0.027 0.034 0.048
HNDZ 0.008 0.004 0.008 0.012 0.004 0.004 0.004 0.008 - 0.026 0.034 0.047
L. i 0.158 0.153 0.153 0.158 0.153 0.153 0.153 0.158 0.149 - 0.037 0.044
L. hui 0.233 0.238 0.233 0.228 0.228 0.228 0.228 0.233 0.233 0.271 - 0.046
L. bry 0.390 0.384 0.384 0.390 0.384 0.384 0.384 0.390 0.378 0.340 0.366 -
Kimura-2-Parameter Kimura 1980
Notes  Using Kimura-2-Parameter model. Data below diagonal are pairwise distances and above diagnal are standard error.
2.2 311
ITS1 12
126 60 12
57 13
3
3
Table 3 Authenticable sites among Liriomyza sativae populations and closely related species
. Authenticable sites
Species
68 9.8 101 106 107 125 131 132 133 259 260 311
L. sativae T A T T A C T T T T C
L. trifolii
L. bryoniae T A T A A T T A A A A A
L. huidobrensis
2
ITS1
0.149 ~0.390 3 2005
0.3
3
1 PCR
3 rDNA-ITS]
Pashley 1986
2002
8 2
1~2
303 bp ITS1
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2 Alignments of ITS1 sequences of Liriomyza sativae populations and closely related species
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