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The comparison of yeast-like symbionts in the brown planthopper
Nilaparvata lugens Stal with different virulence based on partial 18S rDNA

sequence
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Abstract The yeast-like symbionts YLS were isolated and purified from the fat body of the brown
planthopper  Nilaparvata lugens Stal BPH with different virulence reared on various rice resistant varieties.
The 18S DNA sequences of YLS from BPH with different virulence were analyzed and compared with the
sequences of other fungi explored from GenBank and a comprehensive phylogenetic tree was constructed. The
phylogenetic analyses suggested that the YLS of BPH with different virulence belonged to the subphylum
Ascornycotina  the class Pyrenomycetes and had the closest genetic relationship with Hypomyces
chrysospermus .
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symbionts  YLS Ascomycotina
Pyrenomycetes Candida
Chen 1981
Hongoh and Ishikawa 1997
Lee and Hou 1987 1997
2
3
2001
3
18S rDNA
1
1.1
1.1.1
Mudgo Bphl ASD7  bph2
TN1
1.1.2
1.1.3 E. coli TG1
pUCm-T Taq IPTG T4DNA
PCR
X-Gal Sigma
PCR White
1990 18S tDNA
Saccharomyces
cerevisize 18S 1DNA NS7" 1 129-
1 150 5'-GCAAGTCTGGTGCCAGCAGCC-3"  NSg'
1 769-1 788  5'-TCCGCAGGTTCACCTACGGA-3'
1.2
1.2.1

45 ~ 60 TN1

Mudgo  ASD7
25C 12L.:12D 80%
25811
1.2.2 TN1 Mudgo
ASD7 2 1
60 100
10 10 4-~5
10
1.2.3 10
75% 3 min 1
min 75 %
- 196C
5 mL YPD 25°C 200 r/min
24 ~28 h
1.2.4 DNA 1.5 mL
12 000 ¢ 1 min
Sambrook Russell 2002 DNA
1.2.5 DNA
10 2000
DNA
1.2.6 PCR 10 x PCR

500 mmol/L, NaCl 100 mmol/L Tris-HCI 0.01%
pH 8.5 5 pL. dNTPs 0.12 mmol/L. Mg’ 1.5 mmol/L

20 ng DNA 30 ng Taq 2.5U
50 pL.  PCR 95°C 2
min 95°C 1 min 55°C 1 min 72°C 2
min 30 72C 6 min 4°C PCR
1%
1.2.7 PCR
1%
18S rDNA T-Vector
14°C
E. coli Amp 100 pg/
ml. PTG 0.5 mmol/L X-Gal 80 pg/ml LB
37C
1.2.8
5SmlL LB 5 pL 50 pg/mL
Amp 37°C 200 r/min 1.5
ml DNA PCR
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1.2.9 PCR 8 11 1
5 Mudgo  ASD7
GenBank Blast 50% TN1
DNAStar
Mudgo  ASD7 5
8
2 Mudgo  ASD7
8
2.1
25
1
Table 1 The survival rate of the BPH nymph on different rice varieties
Rice varieties 2 2nd generation 5 5th generation 8  8th generation 11 11th generation
TN1 87.0+2.0a A 87.0+x2.0a A 88.0+x4.0a A 86.0+2.0a A
Mudgo 3.0£0.5bB 70.0+5.0b B 82.0+£8.0a A 83.0£2.0a A
ASD7 3.650.4Dh B 67.3+3.3bB 80.0£8.0a A 82.0£1.0a A
+ SE Poos Poor
Notes The data in the table indicate mean + SE. Means within a column followed by different lowercase ~capital letters are significantly different at Py os
Poor level.
2.2 PCR Blast 13 98 %
PCR 1% 3
1 3 DNA GenBank 3
600 bp 18S rDNA 2
DNA 2 3
DNA 18S rDNA
PCR DNA Laodelphax striatellus Sogatella furcifera
Hamultonaphis styraci
bp Ascomycotina
1500 Pyrenomycetes Hypomyces chrysospermus
1 000
750
500 3
250
1 3
PCR
Fig. 1 PCR results of YLS in three brown planthopper BPH
populations with different virulence
1 The PCR amplification products of the DNA of head of
BPH 2 The control 3 4 5 TNI Mudgo ASD7 1997
The PCR amplification products of 2001

the DNA of symbionts of brown planthopper on TN1 Mudgo and ASD7

respectively M Molecular weight marker.

2.3 DNA
GenBank
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Fig. 2 Phylogenetic relationships of YLS in BPH with different virulence to resistant rice varieties based on partial 18S rDNA sequences

Dotted lines indicating that the branches may collapse in the strict consensus tree Nucleotide

substitutions  x 100 100 Bootstrap Indicating the nucleotide substitutions of 100 replications of bootstrap
analysis. CE Chaetomium elatum M83257  GC Glomerella cingulata  AY902476 ~ HC Hypomyces chrysospermus
M89993 HS Symbionts of Hamiltonaphis styraci D55719  LP Leucostoma persoonii  M83259 Symbionts
of Laodelphax striatellus AY591577  MC Microascus cirrosus  M89994  OF Ophiostoma fusiforme  AY280497  ON
Ophiostoma nigrocarpum ~ AY280490  OS Ophiostoma stenoceras  AY280493  OU Ophiostoma ulmi  U35661  PA
Podospora anserine  AY525772  SFI Sordaria fimicola X69851  SFU Symbionts of Sogatella furcifera D38477  SK
Symbiotaphrina kochii  AY227717 ~ SOBASD ASD7 Symbionts of brown planthopper on ASD7
SOBMU  Mudgo Symbionts of brown planthopper on Mudgo SOBTN1 TNI Symbionts
of brown planthopper on TN1 SS Sporothrix schenckii  AY280496 . 18S rDNA

Codes in the brackets are GenBank accession numbers of 18S rDNA of different fungus or endosymbionts.
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