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Introduction Fig 2. The alignment of a small selection of Cmm and non-Cmm strains and the position of created TagMan®.
Clavibacter michiganensis subsp. michiganensis (Cmm), a seed borne bacterial 10z 3040 50 g0 70
pathogen, is the causal agent of bacterial canker of tomato. The most commonly used CTCGTCGTSGOCCECCOGOTSGAGCAGGTGEACGACCTCGTCBCCACGTACATCGTCATCTTOGCGAGCTTE
methOdS for Screening plant material and SeedS include 3 platlng Step on Seml Selective Cmm AMT11567.=seq(l>176l) — |CTCGTCGTCGCCCGCCOGCTGGAGCAGGTGGAC GACCTCGTCGCCACGTACATCGTCATCTTCGCGAGCTTE
. . . . . . Cmm Z264d7.=zedq(l=847) — |CTCGTCGTCGCCCGCC OGO TGRAGCAGGTGGAC GACCTCGTCGCCACGTACATCGTCATC TTCGCGAGCTTE
medium as first screening (1, 2). The confirmation of Cmm is done by RZ_prssk ié-seqli}ig; _ CETCECCOGCCCGETS
o _ptss .3edq(l>
Immunofluorescence (3), PCR or a pathogemuty test on tomato plants. Cms AMS49034. seq(l>1761) — |CTCGTCGTCGCCCGGCCGCTCGAGCAGGTCGACGACCTCGTCGCCAC GTACATCGTCATCTTCGC GAGCTTC
. . . . Bz ptesk l2.s3eqil>=15) —
All confirmation methods currently used have drawbacks. Monoclonal antibodies (4) and Non-Cum 7834-1.s5eqil>547)— | CTCGTCGTGGCCCGECCGOTE GAGCAGGTGGAC GACCTCGTCGCCAC GTACATCGTCATC TTC G GAGCTTE
) o . 0 . . . Non-Cmm 334.sedq(l>=84d7) — |CTCGTCGTGGCCCGCC LG TCGAGCAGGTGGACGACCTCGTCGCCACGTACATCGTCATC TTCGLGAGCTTE
known PCR S are nOt SpeCIfIC enoughl and d pathogenICIty tESt IS tlme Consumlng' SO the Non-Com 4-269.35eq(1>5847) — |CTCGTCGTGGCCCGCCCGC T GAGCAGGTGGAC GACCTCGTCGCCACGTACATCGTCATCTTCGCGAGCTTE
development of better confirmation methods is still needed. Within the framework of 808010010 lzo 130 140
ISHI/ISF Cmm marker development using AFLP® technology was reported previously (5). GGCCTCGCCGTGGTCGTSCTOGGCGCCGCGETCACSCGCATGCTGETSACCAGCACSTTCGECCCSCTGCGE
- . . . . . i Comm AMY11567.3eqi(l>176l) — |GGCCTCGCCGTGGTCGTCCTCGGCGCCGEGGTCACCCGLATGCTGGTCACCAGCACCTTCGGCCCCCTCCGE
Prlmers deVEIOped In thls prOJeCt were recently found to CrOSS‘reaCt Wlth ClaVIbaCter llke Com Z2647.zeql(l=547) — |GGCCTCGCCGTGGTCGTCCTC GG GEC GGG TCACCCGCATGCTGGTCACCAGCACCTTCGGCCCCCTCCGE
bacteria recovered from tomato seed. Data from this AFLP® project were re-evaluated ol et SO LS e
.. . RZ_ptssk 10.seq(l>19) L CACCAGCACCTTCGGCCCD
aiming for development of a new, more specific marker. Cms AMS42034.seq(l>1761) —* |GGCCTCGCCGTGETCGTCCTCGGCGCCGLGETCACCCGLATGCTGETGACCAGCACGTTCGGCCCCCTGOGE
REZ ptssk lZ2.seq(l>=15) —* TEGETCGTCCTCGECG
Non-Cum 7534d-1.seq(l>=847)— |GGCCTCGCCGTGGTCGTGTCGGLGECGEGGTCACGL GLATGCTGGTGACCAGCACGTTCGGCCC G TGLGE
MEthOds and ReSUItS Non-Cmm 334.sedq(l=547) —* |GGCCTCGCCGTGGTCGTGETC GGG C GGG TCAC GO GCATGC TG TGACCAGCAC GTTCGGCCCGETGCGE
63 Cmm Strains Of diverse geographic Origin and 6 C/aVibaCter miChiganenSiS Strains Non-Com 4-269.=seq(l>=847) — |GGCCTCGCCGTGGTCGTGCTCGGLGLCGEGGTCACGL GLATGCTGGTGACCAGCACGTTCGGCCCGCTGLGE
representlng other subspecies were selected frog\ culture coII.ectlo.ns. jll'ccf>tal DNA.was Sequence of the TagMan® design:
|solat§d z?nd sent to KeyGene to generate AFLP® patterns using six different primer RZ Ptssk 10:  5'-GGG GCC GAA GGT GCT GGT G-3'
combinations. | ) S o RZ_Ptssk 11:  5’-CGT CGC CCG CCC GCT G-3’
A dendrogram based on 307 markers, using the “Jaccard” similarity coefficient, was RZ Ptssk 12:  5’-Fam-TGG TCG TCC TCG GCG-NFQ-MGB-3’

constructed (Fig. 1).

The developed RZ_Ptssk TagMan® was validated on a collection of 67 strains, 27 Cmm

. . . . _ | |
Fig 1. Dendrogram of Clavibacter sp. strains based on AFLP® patterns (5). and 40 non-Cmm strains, of which several had been found to cross-react with Cmm

4':3' primers published by Pastrik and Rainey (8) and/or Rijlaarsdam et al. (5). Additionally, 3
Aﬁ other Cmm-specific PCR’s were tested on this collection. The validation results showed
—Eﬁ that the RZ_Ptssk TagMan® was the only PCR method that correlated 100% with the
_|§ pathogenicity test on tomato plants conducted by Naktuinbouw (Table 1).
_ i The RZ_Ptssk primer and probe sequences were distributed in January 2010 within ISHI-
EE‘I Veg. SNES- GEVES has validated the RZ_Ptssk TagMan® on an collection of 139 Crmm and
| q 66 non-Cmm strains and found a 100% correlation.
,_E Table 1. Comparison of
. z Cmm (27 strains) Non Cmm (40 strains) several Real-Time PCR
Cmm i ' 40 methods to detect Cmm
| r. Pos. False Neg. False Pos. Neg. using 67 strains.
] i ZTO55/56 (5) 27 0 20 20
* b Bach (6) 27 0 27 13
_:h Luo (7) 17 10 0 40
i PSA-8/R* 27 0 1 39
RZ_ Ptssk 27 0 0 40
:&l * PSA-8 (5’-TTGGTCAATTCTGTCTCCCTTC-3’) is a modification of PSA-4 from Pastrik and Rainey (8) (Woudt, B. unpublished).
Discussion and Conclusion
_IE“ This study shows that false positive and false negative results (Table 1) can be obtained
i with several widely used PCR’s. AFLP® provided a new single marker that was present in
I . :4 all selected Cmm strains. Partial sequencing of the ptssk gene showed that this gene is
— — = |?!=! also present in related Clavibacter-like bacteria. However, we did find sequences within
(25 0.44 063 081 1.00 the gene that are specific for Cmm. It was possible to design a TagMan® and we chose for
Coefficient a MGB. Validation of the RZ Ptssk Real-Time PCR is the first, to our knowledge, that

showed 100% correlation with the pathogenicity test on tomato plants.
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