Cherry leaf roll virus in Betula spp. in Finland:

what do we know about its population diversity?
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Characterization of diverse Cherry leaf roll
virus (CLRV) isolates from birch (Betula
spp.) has been of high interest as the virus
is consistently detected in trees exhibiting
strong symptoms in Finnish forests and
urban areas (Fig. 1 & 2). Samples from 14
Betula pubescens trees growing in the
urban parks of Rovaniemi, Finland were
investigated for the presence of CLRV
variants. RT-PCR fragments from three
different genetic regions were cloned and
sequenced in order to estimate the
genotypic and genetic variability of the
VIrus.

59. Deutsche Pflanzenschutztagung,
23. - 26. September 2014, Freiburg

Fig.2 Chlorotic veinbanding and leafroll symptoms observed in CLRV-infected
B. pubescens in the city of Rovaniemi, Finland.

. T T GENOME ORGANIZATION OF CLRV AND VIRUS VARIANTS

S e o - sampled in the summer 2012 from Rovaniemi.
Results - RNAL: 7918 nt
» Variants identified: 5-6 variants were identified in each genomic polyprotein 1: 2112 aa, 236 kDa
region. o 3 UTR RGN

» Variant frequency: Based on their abundance in the trees, the
variants were clustered in three groups: a. one predominant variant

that was present in the majority of the trees ( ), b.
a few variants common among 3-4 trees (yellow, frequency = 10-40%)
and c. rare variants detected once ( ) (Fig. 3).

= Within tree virus variability: up to three CLRV variants were found in
each individual birch.

" Genetic diversity among trees: up to 16% for the UTR region, up to
23% inthe CP and RdRp regions (Fig. 4).
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Fig.3 Variant distribution in each genome region with the variants clustered in three groups

Within Finnish samples
- On nucleotide level 1,9 - 16% 7,2-23% 2,7 - 23,5 %
- On aminoacid level 10,5 - 16,6 % 1,1-11,2%

Within total Betula strains 0,9-16 %
Among all CLRV strains in 0,3—17 %
NCBI

Fig.4 Genetic diversity based on
nucleotide and/or aminoacid
sequence data estimated in parts of
the three genomic regions analyzed
from 14 Finnish birches.
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Gen4 Betula FIN
KF779174.1 Betula GER

KF779181.1 Sambucus GER
KF779172.1 Fraxinus NZ
S63537.1 Betula UK
JN104385.1 Prunus avium USA
KF779180.1 Prunus GER

KF779167.1 Plantago NZ
KF779169.1 Rubus NZ
KC937031.1 Vaccinium NZ
KC937029.1 Rubus NZ
KC937028.1 Ribes NZ
KC937027.1 Malus domestica NZ
KF779170.1 Rumex NZ
KC937026 Actinidia NZ
KC937026.1 Actinidia NZ
KF779162.1 Actinidia NZ
KF779166.1 Malus NZ
KC937030.1 Rumex NZ
KF779165.1 Hyndragea NZ
KF779175.1 Juglans GER
KF779176.1 Juglans FR
KF779178.1 Juglans SP
KF779179.1 Juglans USA
KF779177.1 Juglans UK
KF779182.1 Sambucus GER
JX996098.1 Sambucus POL
KF779184.1 Sorbus GER
JX996091.1 Sambucus POL
JX996095.1 Sambucus POL
KF779173.1 Sambucus GER
KF779183 Sambucus USA
NC 006056.1 Arabis mosaic virus GER
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JIN391442.1 Grapevine fanleaf virus HU

Fig.5 Phylogenetic trees generated by MEGA 6.06 applying the Maximum Likelihood method based on the Tamura-Nei model.

KF779198.1 Prunus sp. GER

B. pubescens 7 LD8

B. pubescens 20 LD9

KF779195.1 Fraxinus excelsior GER
AJ616714.1 Fraxinus excelsior GR
JN104386.1 Prunus avium USA

KF779197.1 E326 Juglans GER
KF779190.1 Plantago NZ
KF779194.1 Rumex NZ
KF779193.1 Rumex NZ
GU167974.1 Nasturtium HOL

FR851461.1 Rheum sp. GER
KF779192.1 Ribus idaeus NZ
KC937022.1 Ribes rubrum NZ
KF779191.1 Ribes rubrum NZ
KC937025.1 Vaccinium darowii NZ
KC937023.1 Rubus idaeus NZ
KC937021.1 Malus domestica NZ
KF779189.1 Malus sp. NZ
KF779185.1 Actinidia chinensis NZ
KC937020.1 Actinidia chinensis NZ
KF779187.1 Actinidia chinensis NZ
KC937024.1 Rumex obtosifolius NZ
KF779188.1 Hydrangea AU
KF779186.1 Actinidia NZ

KF779200.1 E693 Sorbus GER
KF779199.1 E603 Sambucus GER
KF779196.1 Sambucus GER

NC 006057.1 Arabis mosaic virus GER
JN391442.1 Grapevine fanleaf HU

Bootstrap analysis was performed with 1000 repetitions. Phylogenetic clusters (A to E) as established by Rebenstorf et al. (2006) by
analysis of the 3 UTR fragments of CLRV are indicated in striped line-framed boxes . Samples derived from Rovaniemi are in red boxes.

(predominant variant: red; common variants: yellow; rare variants: green) and display of the
three partially sequenced genetic regions (3 - UTR: untranslated, CP: coat protein , RdRp:
RNA-dependent RNA polymerase) in the two RNA genome segments of CLRV.

Conclusions

Each individual birch sampled was
mixed-infected by 2-3 CLRV
variants.

High diversity of variants is found
In Betula species In the urban
parks from Rovaniemi, Finland.

Although the analyzed CLRV
population is restricted in sample
size and geographic distribution,
the variants Iidentified are
genetically highly variable
belonging to 4 out of the 5
phylogenetic groups defined to
date.

CLRYV variability in individual trees
Is expected to get higher when
more samples of individual birches
are included in the analysis.
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