Verifiability and molecular analysis of Cherry leaf roll virus infecting Finnish Betula spp.
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Introduction
Cherry leaf roll virus, CLRV, is a worldwide distributed plant pathogen that infects a variety of deciduous trees and shrubs. Recently, it was detected in Finland in several Betula pubescens (downy birch) trees exhibiting symptoms of a viral disease (Jalkanen et al. 2007); the virus could also be confirmed in B. pendula (silver birch), both are dominating deciduous tree species in the country. Furthermore, CLRV was found in B. nana (dwarf birch), B. pubescens ssp. czerepanovii (mountain birch) which is considered to be a genetic hybrid (B. pubescens ssp. pubescens x B. nana) as well as B. pubescens ssp. appressa (Kiilopää birch) comprising important key components of the arctic ecosystem. 
Traceability of CLRV by molecular means was investigated during the vegetation period and dormancy of Betula spp. growing near the Arctic Circle (Rovaniemi) enduring mean annual temperatures near the freezing point. Furthermore, CLRV isolates originating from different locations in Finland were compared to isolates obtained from Betula and other host plants from different geographic origins.
Methods and Results
Fragments of the 3´con coding region (3´NCR) were amplified by application of IC-RT-PCR using a specific polyclonal antibody raised against an elderberry isolate of CLRV (phylogenetic group E) and a conserved primer pair. During the year round testing 15 CLRV infected B. pubescens trees were sampled seven times during 2006 and 2007. Virus detection was possible during the vegetation period between May and September using leaf and twig tips, buds or catkins, while CLRV was not detectable in dormant tissues (buds or catkins) in winter.
CLRV specific fragments from 3 downy birches from Rovaniemi, 2 silver birch trees (East and West Finland) and one mountain birch (Northern Finland) were cloned and sequenced. Subsequently, genetic relationships were investigated by PCR-RFLP as well as sequence comparison with CLRV isolates characterised previously by Rebenstorf et al. (2006), who established 5 different phylogenetic groups (A-E) depending on the host plant.
Conclusions
CLRV was not detectable by IC-RT-PCR outside the vegetation period in downy birches which may be correlated to a higher freezing tolerance during that stage. Remarkably, when trees were tested in May shortly after flushing, only in about one third an infection could be detected. Most reliable results were obtained in July, August and September.

Nine individual CLRV clones obtained from six different Betula trees revealed two different fragment sizes, 404 bp and 412 bp, which were in accordance with grouping of Finnish CLRV isolates by PCR-RFLP. Unlike clustering of CLRV strains from birches growing in the UK and Germany exclusively within group A, Finnish CLRV isolates exhibited highest sequence identities to isolates clustered in phylogenetic group B, D or E. 
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