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Distinction of Erwinia amylovora biovar 4 from other E. amylovora biovars and E. pyrifoliae
using 16S rDNA PCR-RFLP. Takayuki MATSUURA, Takanori TsukAaMoTO, Akifumi MizuNo,
Hirosuke SHINOHARA* and Seiya TsusHIMA* (Research Divisioon, Yokohama Plant Protection
Station, 1-16-10, Shin-yamashita, Yokohama 231-0801, Japan and * National Institute for
Agro-Environmental Sciences). Res. Bull. Pl. Prot. Japan 40: 107-111 (2004).

Abstract: The applicability of polymerase chain reaction-restriction fragment length poly-
morphism (PCR-RFLP) for discrimination of Erwinia amylovora biovar 4, the pathogen of
bacterial shoot blight of pear (BSBP), from other Erwinia amylovora biovars 1 to 3 and Erwinia
pyrifoliae was examined. The 16S rDNA of E. amylovora biovar 4 were sequenced and
compared with those of E. amylovora biovars 1 to 3 and E. pyrifoliae. Homologies among them
showed more than 99%. Four restriction enzymes to distinct E. amylovora biovar 4 from the
other E. amylovora biovars and E. pyrifoliae were theoretically found by analysis of GENETY X-
WIN. Two (Alw26]1 and Bbsl) of them showed very clear 16S rDNA PCR-RFLP. They may be
useful to rapidly distinguish E. amylovora biovar 4 from other E. amylovora biovar 1, 2 and E.

pyrifoliae when bacterial diseases like fire blight occur in pome fruit.
Key words: 16S rDNA, PCR-RFLP, Erwinia amylovora biovars, Erwinia pyrifoliae
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Table 1. Bacterial strains used in this study

Species Strain Source plant Source site
Erwinia amylovora biovar 1 NCPPB 311 Pyrus communis Canada
Erwinia amylovora biovar 2 NCPPB 683", NCPPB 595, Pyrus communis UK

NCPPB770, NCPPB 1114
NCPPB 771 Cotoneaster melano- do.
carpus
NCPPB 831, NCPPB 1272, Malus sylvestris do.
NCPPB 1951 Pyrus communis Netherlands
NCPPB 1952 Crataegus sp. do.
NCPPB 2213 Malus sylvestris Denmark
LNPV-UB 1,369 Pyrus communis France
LNPV-UB 6,15 Pyrus pyrifolia do.
LNPV-UB 1,39 Malus sylvestris do.
LMG1985, LNPV-UB 3,072 Pyracantha sp. do.
LNPV-UB 2,18% Cotoneaster lacteus do.
LNPV-UB 3,08% Cotoneaster dammeri do.
LNPV-UB 3,15 Cotoneaster salicifolius do.
LMG1968, LNPV-UB 9,44% Mespilus germanica do.
LNPV-UB 0,49? Photinia sp. do.
LNPV-UB 6,67 Crataegus monogyna do.
LMG1933 Cotoneaster repens Belgium
LMG1943 Cotoneaster sp. Belgium
LMG1917 Crataegus monogyna Belgium
NCPPB 2135 Pyrus communis Poland
ICMP 4245, ICMP 4248, 88-100", Pyrus communis USA
88-115Y, 88-125Y, 88-131Y, 88-145",
88-148Y, 88-156Y, 88-227, 88-235",
88-274Y
88-38Y, YPPS385, YPPS386, YPPS387, Malus sylvestris do.

YPPS388, YPPS389, YPPS39
YPPS391, YPPS392, YPPS39
YPPS399, YPPS400, YPPS40

0,
3,
L,

YPPS402, [YPPS403, YPPS404,

YPPS405, YPPS406, YPPS40
YPPS408, YPPS409, YPPS41
YPPS411

NCPPB 2080, ICMP 4450,
ICMP 9144, ICMP 9148
NCPPB 2079, NCPPB 2083,
NCPPB 2084

NCPPB 1734

7,
0,

Pyrus communis
Malus sylvestris

Pyrus communis

New Zealand

do.

Egypt
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16SrDNAODOODOODOODOOODOOD
6000000000 O0O0O00O0 300 (YPPS
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(Do00oooooo0ooOooD)oO0oUoo.OooO
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(Table 2)JODOODOOOO,
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0000, 0000000000 TablelOOOOO
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Table 1. Continued
Species Strain Source plant Source site

Erwinia amylovora biovar 3 NCPPB 2291, NCPPB 1859,

NCPPB 2293, YPPS396

Rubus idaeus USA

Erwinia amylovora biovar 4 Ea9471% Ea9472% Ea9473% Ea9474%, Pyrus ussuriensis
Ea9475% Ea9476, YPPS173,

Hokkaido, Japan
(Mishirazu)

YPPS174, YPPS175, YPPS176,
YPPS177, YPPS178, YPPS186,
YPPS187, YPPS188, YPPS189,
YPPS179, YPPS180, YPPS181,
YPPS182, YPPS183, YPPS184,
YPPPS185, YPPS200, YPPS201,
YPPS202, YPPS203, YPPS210,

YPPS211
Ea 94779, YPPS 204, YPPS 205, YPPS Pyrus communis Hokkaido, Japan
206, YPPS207, YPPS208, YPPS209 var. sativa
(Brandywine)
FErwinia pyrifoliae DSM12162, DSM121637, Pyrus pyrifolia Korea

DSM12393, DSM12394

YPPS: Yokohama Plant Protection Station; NCPPB: National Collection of Plant Pathogenic Bacteria, UK;
ICMP: International Collection of Microorganisms from Plants, New Zealand; LMG: Laboratory of
Micorobiology, Gent, Belgium; DSM: DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen;

T: Type strain.

@ The 10 strains of LNPV-UB code from France were supplied by Dr. C. AUDUSSEAU.
P The 11 strains isolated from Pyrus communis and Malus sylvestris in USA were supplied by Dr. R. G.

ROBERT.

9 The 7 strains of Ea code were supplied by Dr. A. TANIL

Table 2. 16S rRNA data in this study

Species Accession No.

AF140337
AF140338
AF140339
AF140340
AF140341
AF141891
AF141892
AF141893
AF141894
AF141895
AF141896
AJ010485
AJ233410
Us0195
X83265

Erwinia amylovora

Erwinia pyrifoliae AJ009930

ocooooao

gooooooosopooooooooooog
O 0. E. pyrifoliae 0 16STDNA OO OOOOOOO

0.000000003000.000000000
000000 E pyrifoliee 0 000 99%0 0000
0000000000000 0,.

GENETYX-WINOODOODOOODOOOO. 000
0000000000, E pyrifoliee 0000000
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000000000000 (Fig 1, Fig. 2, left)
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00000000 (Fig 1, righty, 00000000
0000-0000000000000000000
0000000000000000, 000 E pyri-
foliee 00D 0OO0OO0OO0OO0OOOOOODOODO
0-0000 (Fig. 1, left), 5’0000 200000
000000000000000000000000
00,
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E. amylovora bv.1~3

h 4 h 4 A A 4
o) 310 343 374 113 390 bp
p— ——=1 E. amylovora bv.4
—
— I A 4 A A 4
- A
’  —
— — 310 717 113 390  bp
— — E. pyrifoliae
v AV4 vVY
100
310 343 374 113 390 bp

Fig. 1. (left). PCR-RFLP of 16S rDNA of Erwinia amylovora biovars and Erwinia pyrifoliae using Alw26I.
lane 1: 16S rDNA PCR product of E. amylovora bv. 1; lane 2 to 6: PCR-RFLP; lane 2: E. amylovora bv.
1; lane 3: E. amylovora bv. 2; lane 4: E. amylovor bv. 3; lane 5: E. amylovor bv. 4; lane 6: E. pyrifoliae;
M: 100 base DNA ladder.

Fig. 1 (right). Alw26l Restriction map of 16S rDNA PCR products of Erwinia amylovora biovars and
Erwinia pyrifoliae. Each number shows fragment size. Closed triangles show restriction sites. An
open triangle indicates an unstable restriction site.

6 M
E. amylovera bv.1~3

h 4
1500 —
774 756 bp
800 E E. amylovora bv.4
700 B
—
— E. pyrifoliae
AV
774 756 bp

Fig. 2. (left). PCR-RFLP of 16S rDNA of Erwinia amylovora biovars and Erwinia pyrifoliae using Bbsl.
lane 1: 16S rDNA PCR products of E. amylovora bv. 1; lane 2 to 6: PCR-RFLP; lane 2: E. amylovora
bv. 1; lane 3: E. amylovora bv. 2; lane 4: E. amylovora bv. 3; lane 5: E. amylovora bv. 4; lane 6: E.
pyrifoliae; M: 100base DNA ladder.

Fig. 2. (right). Bbsl Restriction map of 16 S rDNA PCR products of Erwinia amylovora biovars and
Erwinia pyrifoliae. Each number shows fragment size. Closed triangles show restriction sites. An
open triangle indicates an unstable restriction site.
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