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ABSTRACT \
Cassava (Manihot esculenta Crantz.) is a vegetatively propagated crop. This characteristic makes it highly prone to accumulat
cycles, causing seed degeneration and thus representing a threat to global food security. South America [s |
has coevolved with pathogens for longer. However, in the Americas one of the major constraints of iﬂg{ CZ"' 5 $sava Frogskin Disease’ CFSI:’L,; disease that directly
affects root formation causing reduction of potential yields by half or more. A [ong_;garch has’l{&q //(ii__‘._(‘l%rj‘mﬂ_}@@jfy the etiologlcal 3 ent! ;7 the disease by using
serological, blological and molecular methods. Our work In cassava plants affected ¥ EISQ:;‘qollectqd)s since 1! ?‘D ]135 ‘canfirmed the pré gnce of j e previously associated
reovirus [CsFSaV), but also revealed a diversity of novel virus specles infecting cassg'.@iga%g;ﬁn nevﬁ‘i‘,agtk?[g dsequence data, quick m\@‘ ular diagnostics, such as RT-
PCRs, have been developed to consistently detect thesej_ylruses. Reslrlq}_kg;l fragmentTéﬁ;'g,;ﬁolvmorphls ms$ ({/ LPs) as well gigh!!ggggetig-q jalyses g‘f‘gsﬁg_\_l sequences
isolated from Colombia, suggested the occurrence of pmixed infections with different geogfaphic distributions Here, we present ihé"ph'y_ld"gi;het{ga\_” lysis of the different
CsFSaV isolates as well as the phylogenetic relation of the recently identified viruses beﬁ‘ ging to the fam!ﬁ s: Alphaflexiviridae, Sei-/oby&q /a}f “‘Luteoviridae.
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Identification of new viral species infecting cassava plants o ﬁg}ﬁn““ By ows vivs
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Cassava Frogskin Disease {CFSD) is the major challenge A Polsts m'f?r’d“'a:r’r = Poloovins
to cassava productivity in Latin America causing Healthy CSFD-affected 5] ‘mdg_f;ms
significant yield losses of up to 90% (Pineda et al,, 1983), o TS e T 0eet O ol e vints oLV y
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The disease is characterized by the failure of the storage
roots to accumulate starch (Fig. 1). Three novel viral
species infecting cassava in Colombia were identified on
CFSD-affected cassava plants by using high throughput
deep sequencing of small RNA.
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CsNAV) and Torradovirus (Cassava torrado-like virus Catisve vinises fibm ths Aferes aro I fod,. novel __%fa%ﬁm.":#u T Tomadoius
CsTLV), respectively. The previously reported Cassava  yiralspecies are underfined. Genera with brackets. Tree — Voo ok sequivirus
frogskin associated virus (CsFsaV) (Reoviridae) was also  was produced with MEGAS (Kumar et al., 2008). ﬁ:wpgm. Nepovirus
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Virus detection on field-collected cassava plants || Phylogenetic analysis of CsFSaV
CFsD-affected plants were collected in the Amazonas, south/central and northern Colombia since 1980 Sequence analysis of CsFSaV PCR products revealed the presence of two
(Fig. 2A) and were maintained in a glasshouse at CIAT. Samples were tested by RT-PCR for the presence different s4 sequences that could be distinguished by an EcoRV restriction site
of the novel viruses: CsPLV, CsNAV and CsTLV. All samples with exception of SM3375-113 and BIPD- (Fig. 3A). Phylogenetic analyses confirmed the presence of two main
289-25 tested positive to CsFSaV [segment 4 (s4]]. Given the extensive germplasm exchange between phylogenetic sub-groups. Amazonas is the site with higher genetic variability
production regions it is possible the unnoticed introduction of these viruses to other countries. where both stralns are present suggesting a possible origin of this virus.
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Fig 2. Occurrence of mixed viral infections in CFSD-
affected plants from three regions of Colombia. {A) Sites L [ 65 «n
of collection of cassava material (B) RT-PCRs of field-
collected cassava plants affected by CFSD. Fig 3. (A) Digestion of 54 PCR product with EcoRV showing evidence of mixed Infections, (8)
phylogenetic tree of the aligned nucleotide sequence of CsFSaV segmeant 4 with CLUSTALX
and neighbor-joining tree constructed with MEGAS. Bootstrap 1000 and bootstrap values
above 60% are indicated. Undzriined names indicate Isolates from samples collected in the
CONCLUSIONS Amazonas region.
* Novel viral species and CsFSaV are commonly found in mixed infections in CSFD-affected
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