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A collection of 12 Erwinia carofovora strains from blackleg diseased potato in Jeju island was characterized
genetic diversity by E. carotovora subsp. atroseptica (Eca)-specific PCR, PCR-RFLP of the two genes (16S
rRNA and pel) and repetitive sequence PCR (ERIC-PCR). The results were compared with those of the other
E, carotovora representative strains. None of the blackleg strains produced PCR amplicons with Eca-specific
primers in contrast to the single 690 bp amplicon obtained with Eca strains. In addition, on the basis of pel
gene RFLP with Sau3Al, the blackleg strains belonged to the pattern 2 whereas Eca strains belonged to the
other one (pattern 3). By analysis of 16S rDNA RFLP generated with Hinf1, the most strains including the E.
carotovora subsp. carotovora (Ecc) representative strains used in this study belonged to the pattern 1 whereas
the blackleg strains belonged to the pattern 2 except for one strain. Moreover, ERIC-PCR analysis showed
that the blackleg strains were closely related to each other and had an unique DNA band. Based on these
molecular approaches, we have confirmed that the blackleg disease of potato is caused by a different E. caro-
tovora from Eca and Ecc in Jeju island.
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Table 1. Origins and RFLP patterns of 16S rRNA and pel gene
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:a Year Eca-specific ~ RFLP pattern
Strain’ Source Isolated from isolated PCpR 16S TDNA el
SL0292 Jeonnam Damyang Tomato 1997 - 1 1
SL0O386 Jeju Namjeju Potato 1997 - 1 1
SL0387 Jeju Bukjeju Potato 1997 - 1 2
SL0389 Jeju Bukjeju Potato 1997 - 1 2
SL0390 Jeju Namjeju Potato 1997 - 1 1
SL0397 Jeju Namjeju Potato 1997 - 1 1
SL.0398 Jeju Namjeju Potato 1997 - 1 1
SLO399 Jeju Bukjeju Potato 1997 - 1 2
SL0400 Jeju Bukjeju Potato 1997 - 1 2
S1.0401 Jeju Bukjeju Potato 1997 - 1 2
SL0402 Jeju Bukjeju Potato 1997 - 1 2
SL0403 Jeju Bukjeju Potato 1997 - 1 2
SL0404 Jeju Bukjeju Potato 1997 - 1 2
SL0405 Jeju Bukjeju Potato 1997 - 1 2
SL0406 Jeju Bukjeju Potato 1997 - 1 2
SL0407 Jeju Bukjeju Potato 1997 +° 2 3
SL0408 Jeju Bukjeju Potato 1997 + 2 3
SL0410 Jeju Bukjeju Potato 1997 - 1 2
SLO412 Jeju Bukjeju Potato 1997 - 1 2
SL0426 Jeju Bukjeju Potato 1997 - 1 2
SL0632 Chungnam Seosan Radish 1997 - 1 2
SLO668 Gangwon Chunchon Potato 1997 - 1 1
SL0669 Gangwon Chunchon Potato 1997 - 1 2
SL0679 Gangwon Chunchon Potato 1997 - 1 2
SLO671 Gangwon Chunchon Potato 1997 - 1 2
SLO672 Gangwon Chunchon Potato 1997 - 1 2
SL0679 Gangwon Chunchon Chinese Cabbage 1997 - 1 1
SL0681 Gangwon Hongchon Chinese Cabbage 1997 - 1 2
SLO884 Gyeongnam Hapchon Chinese Cabbage 1997 - 1 1
SLO0891 Jeonbuk Jangsu Radish 1997 - 1 1
SL0967 Gangwbn Hongchon Lettuce 1997 - 1 2
SL0968 Gangwon Taeback Chinese Cabbage 1997 - 1 2
SLO969 Gangwon Taebaek Radish 1997 - 1 1
SL1323 Gagnwon Pyeongchang Carrot 1997 - 1 2
SL1325 Gagnwon Pyeongchang Carrot 1997 - 1 2
SL1326 Gagnwon Pyeongchang Carrot 1997 - 1 2
SL1327 Gagnwon Pyeongchang Carrot 1997 - 1 2
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Table 1. Continued
o Year Eca-specific RELP pattern
Strain Source Isolated from isolated PgR 165 DNA el
SL1328 Gagnwon Pyeongchang Lettuce 1997 - 1 2
SL1329 Gagnwon Pyeongchang Lettuce 1997 - 1 2
SL1940 Chungnam Yesan Tobacco 1998 - 1 2
SL1941 Chungnam Yesan Tobacco 1998 - 1 2
SL.1942 Chungnam Yesan Tobacco 1998 - 1 2
S1.2478 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2479 .Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2481 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2549 Jeju Namjeju Potato (blackleg) 1999 - 1 2
SL2553 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2554 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2555 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2557 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL.2558 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL.2562 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2563 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2565 Jeju Namjeju Potato (blackleg) 1999 - 2 2
SL2888 Jeonbuk Jinan Chinese Cabbage 1999 - 1 1
SL3232 Chungbuk Chungju Tomato 2000 - 1 2
SL3233 Chungbuk Chungju Tomato 2000 - 1 2
SL3234 Chungbuk Chungju Tomato 2000 - 1 2
SL3235 Chungbuk Chungju Tomato 2000 - 1 2
ATCCI15713"  E. carotovora subsp. carotovora - 1 2
1L.MG2432 E. carotovora subsp. carotovora - 1 2
ATCC33260"  E. carotovora subsp. atroseptica + 2 3
L.MG6693 E. carotovora subsp. atroseptica + 2 3
ATCC43762"  E. carotovora subsp. betavasculorum - 1 NA®
ATCC43316"  E. carotovora subsp. wasabiae - 2 2
ATCC11663"  E. chrysanthemi - 2 NA

2ATCC, Américén Type Culture Collection; LMG Laboratorium voor Microbiologie.

*Presence of Eca-specific PCR amplicon.

“Not amplified.
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Fig. 1. Agarose gel electrophoresis of PCR-amplification prod-
ucts from Eca strains with primers ECA1f and ECA2r. Lanes: M,
DNA ladder (100 bp); 1, SL0407; 2, SL0408; 3, SL2478; 4,
SL2558; 5, SL2562; 6, SL2565; 7, ATCC 15713%; 8, ATCC
43762"; 9, ATCC 43316; 10, ATCC 11663"; 11, ATCC 33260".

RFLP pattern 2 1
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Fig. 2. RFLP analysis of the amplified fragments of 16S rRNA gene (A) and pel gene (B). A) The DNA products of 16S rRNA gene were
digested with Hinf1. Lanes: 1, SL0407; 2, SL0408; 3, S1.2553; 4, SL.2554; 5, SL.2562; 6, SL2565; 7, SL0292; 8, SL.0389; 9, SL0406; 10,
SL0670; 11, SL0969. (B) The DNA products of pel gene digested with Sau3Al. Lanes: 1, SL0407; 2, SL0408; 3, SL0400; 4, SL0404; 5,
SL2478; 6, SL2563; 7, SL0386. All DNA fragments were separated on 1.7% agarose gels and stained with ethidium bromide. Lanes

labeled M were run with the DNA size standard (kb).
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Fig. 3. Agarose gel electorphoresis of ERIC-PCR products generated from genomic DNA of E. carotovora strains isolated from potato in
Jeju island. The arrows indicate blackleg strains-specific ERIC bands. Lanes 1-31 contain, respectively, SLO386, SL0O390, SL.0387,
SL0389, SL0397, SL0398, SL0399, SL.0400, SL0401, SL0402, SL.0403, SL0404, SL0405, SL0406, SL.0407, SL0408, SL0410, SL.0412,
SL0426, SL.2481, SL2549, SL.2478, SL2479, SL2553, SL2554, S1.2555, S1.2557, SL.2558, SL2562, SL.2563, SL.2565. Molecular size

markers (100 bp ladder) were run in lane M.
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