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Fig.1 - Phylogenetic tree based on the 5’UTR
sequences (NJ method). German isolates
analyzed are given in red.
Bar: number of substitutions per site.

Objective: The aim of this work was to carry out a preliminary investigation regarding SRLV phylogeny as a basis for future molecular epidemiological
studies on lentiviral infection in Germany

 EDTA blood samples were collected in the year 2014 from ewes aged 4 years or older in 9 North German and 1 Southern German
sheep flocks with clinical signs for maedi-visna disease. A total of 122 samples were selected for extraction of genomic DNA using
high salt method.

 A nested PCR using the primers gag-F1/gag-F2 and the primers pol-R1/polR2 flanking a 900 bp fragment within the gag-pol region,
was used.

 Bands of correct sizes were used as templates in sequencing reactions.
 Sequence data were analyzed using the program SeqMan II from the DNASTAR package and subsequently with Clustal X version

2.00, in respect of the amino acidic coding frame and were aligned with SRLV homologous sequences available on GenBank. Editing
was performed by BioEdit Sequence alignment Editor.

 The phylogenetic tree was inferred with the MEGA6 using the Neighbour-Joining algorithm. Nodal support was evaluated by 10,000
bootstrap replications.

 The presence of recombinant strains was investigated through Simplot and SplitsTree programs.

Small ruminant lentiviruses (SRLV) are the causative agents of slow progressive degenerative diseases of goat and sheep, responsible for significant economic losses. As no vaccine is

available, most often employed schemes to prevent spread of SRLV are based on segregation and/or culling of positive animals associated with management practices, especially
concerning the offspring.

The high heterogeneity of nucleotide and amino acid sequences in SRLV may determine their antigenicity, virulence and growth and may affect their persistence and escape from the
immune system. The SRLVs can be subdivided into genotypes A-E, with subtypes present in A, B, and E. Genotype A can be further divided into at least 15 established subtypes named
A1-A15, genotype B originally referred to CAEV type, comprises 4 distinct subtypes, B1- B4, whereas genotypes C and D are so far represented by only few isolates from goat and sheep
respectively, showing high divergence from other groups. Genotype E, first described in Italian goat herds, is characterized as low pathogenic caprine viruses.

The data from previous studies based on phylogenetic analysis helped to revise the classification of SRLV according to the host species. Indeed, it was demonstrated that these viruses
are constantly and easily transgressing the species barrier between goats and sheep and several reports indicate that natural cross-species infection may occur.

The first documented occurrence of Maedi-Visna infection in Germany dated 1969. In various German states programs, based on serological survey, were started to eradicate SRLV
infection. Pursuing this program led to a number of sero-negative flocks, however seroconversions continue to occur, causing important economic losses to the breeders. To better
understand the naturally circulating viral strains and to investigate the heterogeneity of SRLV in Germany, a phylogenetic analysis was carried out on virus isolates from sheep flocks.
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PCR products of the expected size were
obtained for 39 samples after
amplification with the primer pairs
designed for the gag-pol region.

The topology of the tree indicated that
they belonged to the genetic subtypes A1
(n=2), A2 (n=5), A4 (n=1), A12
(n=2) and to one potentially new
subtype (n= 29) which differed
significantly from all the subtypes
previously described; this includes
isolates with a sequence identity ranging
from 81.9 % to 98.5 %, grouped in a
separate cluster within the genotype A,
tentatively named A16.

The percentage of divergence of the
proposed novel cluster compared to the
other subtypes within genotype A, was
15.0 % to 27.0%. Interestingly, the new
subtype was identified in 7 out of 9
positive flocks; co-circulation of
multiple subtypes was detected in 4
flocks (A1+A16; A2+A16; A12+A16).

Studies on recombination events did not
show any evidence of recombinant
signals.

 According to the taxonomic classification proposed by Shah et al. (2004) all the German isolates analysed in this study belonged to the genotype
A. Interestingly, most of them could not be assigned into existing clusters. Therefore, it is proposed to classify these viruses in a new genetic
subtype, tentatively defined A16.

 SRLVs belonging to this subtype were from North German flocks which were not epidemiologically related by common trade practices between
sheep farmers. We cannot exclude that an ancestral virus circulated in the area prior to our study as well as the possibility that this viral subtype
is endemic.

 In conclusion, our results showed a low SRLV genetic heterogeneity in Germany compared to other European countries. The present study has
not the claim to give a complete picture of lentiviral infection in Germany, however it provides for the first time findings of molecular
characterization of German SRLVs as well as further evidence of SRLV genetic variability.
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