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! 610064
2 610064
HR-3
Serratia. marcescens
y=1.067 + 0.809x LCs = 1.164 x 10° cfu/mL HR-3
HR-3
48h
Q939 A 0001-6209 2005 02-0172-05
, 1
1.1
: ? Locusta migratoria ma- HR-3
nilensis Mey 1.2
2000 12 160 2~3 Myrmeleo-
3000 tettix Polpalis 7Zub 3 ~4d
2
1.2
Taq TaKaRa pGEM-T
Promega
1.3
3g 10g
NaCl 5¢ 18 ~ 20g pH7.4 ~ 7.6 121C
30min 10g 20g
NaCl 3g pH7.4~7.6 121C 30min
3
1.4 !
Pseudo-
monas pseudoalcaligenes Bacillus cer- 70% 2s
eus
28C 24h
10" /mL
2~3
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2 nifH 173
1.5
2
1.5.1
28C 48h 2.1
1.5.2 HR-3
56 JSM- 2~3 24h
840 10 ~ 15kV 72h
1.6
37
1.7 16S rDNA PCR
HR-3
8 DNA 16S rDNA 2.2 HR-3
HR-3 1.19 ~ 1.77pm
5'-ATGGATCCGAGAGTTTGATCCTGG 1.08 ~ 1.20pm 1
CTCAG-3’ 5'-TATCTGCAGTGGTGTGACGG 48h
GCGGTGT-3" PCR 50pL. 40ng DNA
0.2pmol/L 200pmol/L ANTPs 2.5U Tag
SpL 10 x Tag PCR 94°C 2min
94°C Imin 53°C 1min 72°C Imin 30 72°C
7min  PCR pGEM-T
1.8
1428bp 168 rDNA 1 HR3 00X
RDP I 9 Fig.1 Scanning electron microscope photo of HR-3 7000 x
14 16S rDNA 2.3 HR-3
DNAMANS.2 Multiple Sequence Alignment 1 HR-3
16S rDNA 1 HR3
DNAMANS.2 1000 Table 1  Physiological and biochemical characteristics of HR-3
Bo otstrap Characteristics HR-3  Serratia marcescens
Oxidase - _
L9 Gram-negative rod-shaped - -
V-p + +
100 /mL 5 M.R - -
20 3 In'dole + -
Citrate + +
48h LS - -
10 11 Phenylalanine deaminase - -
SPSS VI1.0 Lysi.n.e decarboxylase + +
Motility + +
Glutin liquefaction 22°C + +
1.10 -1 Acid from glucose + +
Gas from glucose - d
Lactose - -
12h Utilization of
24h 48h Sucrose
24h Mannitol
L-Arabinose - -
Xylose + -
DNase + +
+ .Positive - . Negative d.Positive between 11.9% ~ 89% .
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Serratia marcescens

HR-3
| I:Sermtia marcescens subsp. sakuensis (AB061685)
90X Serratia marcescens (M59160)

Raoultella planticola (AF129444)
Raoultella planticola (Y17659)
Raoultella planticola (X93215)
Raoultella planticola (AF129443)
Raoultella ornithinolytica (AF129441)

Citrobacter braakii (AF025368)
4[(71'17‘0[)(10{@'_ﬁ'eululii (AJ233408)
100 Citrobacter sp. genomospecies 11 (AF025369)

Serratia entomophila (AJ233427)
irI: Serratia ficaria (AB004745)
Serratia plymuthica (AJ233433)

Serratia odorifera (AJ233432)

100

2 16S rDNA
Fig.2  The phylogenetic tree based on HR-3 16S rDNA sequence
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V-P Voges-Proskauer reaction 2.5
M.R Methyl Red test HR-3
48h  HR-3 LCy, 1.164
x 10° cfu/mL y=1.066 + 0.809x
TSI R=0.936 2
H,S 2.6
2.4
HR-3 168 rDNA 3-A 12h
DNA 1428bp GenBank 3-B 24h
AY538657 Ribosomal Database
Project RDP-II " 3-C 48h
RDP 14
HR-3 2 HR-3
Serratia  marcescens Serratia  marcescens  subsp.
sakuensis 99.2%
99.3%

Fig.3  The histopathological changes of grasshopper midgut

A Control midgut epithelium of a 24-h-old grasshopper fed sterile wa-
ter B Section after 12h infection goblet cells increased C Nucleus
condensed the appearance of degeneration and cytolysis in epithelia D

Vacuoles appeared in most region of midgut epithelia.

Numbers in parentheses represent the sequences’ accession number in HR-3
GenBank. Bootstrap values expressed as percentages of 100 replica-
tions are given at branch points. Bar 5% sequence divergence.
2 HR-3
Table 2 Toxicity of HR-3 to grasshoppers
Concentration of Grasshoppers Number of killed Mortality/ % Corrected LogC Y Fatal
bacterium/ 107 /mlL, tested Testl Test2 Test3 mortality/ % probability X
1 x 10 20 17 19 18 90 89.09 2 1.23
172 x 107 20 15 17 15 78.33 76.36 1.7 0.72
1/4 x 10 20 10 12 13 58.33 54.55 1.4 0.11
1/8 x 10° 20 14 9 11 56.67 52.73 1.1 0.07
1/16 x 10° 20 7 11 13 51.67 47.28 0.8 -0.07
CK 20 2 1 2 8.33

y=1.066+0.809x LCsy=1.164 x 10°.
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16S rRNA
HR-3 16S rRNA  RDPII Serratia
macescens  16S TRNA 99.2% ~99.3%
HR-3 1 1996 31
10 8-10.
2 2000 10 32 -34.
1%
3
2001 370 - 391.
4°C 4
1995 35 2 86-90.
5
6 16 2000 70-76.
6
1980.
17
7 1983 137 - 163.
8 Weisbnrg W G Bams SM  Pelletier D A et al . 16S rDNA amplifi-
HR-3 cation for phylogenetic study. J Bacteriol 1991 173 2 696 —
703.
9 Maidak B L. Cole] R Lilbum T G et al. The RDP-II Ribosomal
Database Project . Nucleic Acids Res 2001 29 173 — 174.
10
1988.
11 1999 177 -
211.
18 12
HR-3 2002 21 5 582-583.
13
2000 13 1 58 -68.
HR-3
14
1984.
15 http //rdp. cme. msu. edu/html. June 10th 2002.
16 Bucker G E. Nonsporulating baterial pathogens. In Stemhaus E A.
ed.” Insect Pathology” . New York and London Academic Press
1963 2 117 - 146.
24h
o 17
100 /mL
1983 19-27.
0
100 /mL 48h 85% 18 Wi
HR-3 2001 175 - 188.
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Identification of a pathogenic strain of locusts and its toxicity and pathology

JIN Hong'  GE Shao-rong' TAO Yong' RAN Hong-yan' LIU Shi-gui' **
! Life Science College Sichuan University —Chengdu 610064 China
2 Institute of Chuangxin Biotechnology Sichuan University ~Chengdu 610064 China

Abstract A pathogen was isolated from naturally dead grasshoppers. Iis pathogenicity was testified by law of KOCH. It
was identified as Serratia marcescens by physiological biochemical test and molecular systematic analysis. Toxicity of
HR-3 to grasshoppers was assayed by means of oral infection. The results show that the linear regression relationship be-
tween the logarithm y of HR-3 concentration and the probability x of corrected grasshopper morality is y = 1.067 +
0.809x and the median lethal concentration is LCs, = 1.164 10°cfu/ml, The infection mechanism of HR-3 to grasshop-
pers were also studied. The histopathological studies show that midgut epithelia are damaged at the beginning of infec-
tion and then partial denaturalization and putrescence occurr in this area. After 48h infection vacuoles appear in most
regions of midgut epithelia.

Key words Serratia marcescens ldentification Toxicity Pathology Locusts
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