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Abstract In this report, we present the first description of

the complete genome sequence of a new monopartite

begomovirus isolated from tomatoes collected in Burkina

Faso and presenting with symptoms of tomato leaf curl

disease. We propose the tentative name ‘‘tomato leaf curl

Burkina Faso virus’’ (ToLCBFV). DNA-A-like nucleotide

sequence of ToLCBFV shares the highest nucleotide

sequence identity (85%) with the pepper yellow vein Mali

virus (PepYVMLV). Phylogenetic analysis confirmed the

affiliation of ToLCBFV to Old World monopartite bego-

moviruses. This discovery of a new species confirms the

existence of high genetic diversity in monopartite bego-

moviruses in sub-Saharan Africa and particularly in West

Africa.

Annotated sequence record

Begomoviruses (genus Begomovirus, family Geminiviri-

dae) are a group of plant viruses that are transmitted by the

whitefly Bemisia tabaci (family Aleyrodidae) and are

responsible for serious diseases in a wide range of culti-

vated crops, including tomato (Solanum lycopersicum).

These viruses have a circular single stranded DNA genome

encapsidated in twinned icosahedral particles [9].

Since the late 1980s, begomoviruses have been

responsible for many emerging vegetable and food crop

diseases worldwide [6]. Except for a small number of

bipartite begomoviruses described in the Old World,

African begomoviruses are monopartite with a unique

DNA-A-like component [3]. Today, a complex of more

than ten monopartite begomoviruses has been described in

tomato in Africa (for reviews see [4, 7]).

In March 2013, leaf samples from three tomato plants

showing severe symptoms of leaf curling, resembling

tomato leaf curl disease (ToLCD; Figure 1), were collected

at Loumbila (latitude: 12.490932; longitude: -1.398806;

Figure 1), located 25 km from Ouagadougou, in Burkina

Faso. Total DNA was extracted using the DNeasy Plant

Mini Kit (Qiagen). Viral genomes were amplified by roll-

ing-circle amplification using Phi29 DNA polymerase.

Amplified products were digested with BamHI endonu-

clease. The monomeric full-length DNA molecules

obtained (*3 kb) were purified and ligated into the

pGEM-3Zf vector (Promega). The ligated products were

then cloned into Escherichia coli (JM109, Promega).

Selected clones were completely sequenced by primer

walking (Macrogen) and contigs were assembled with

DNA Baser v.2.91 (Heracle BioSoft). Nucleotide sequen-

ces were subjected to a BLAST search for preliminary

species assignment. Multiple sequences were aligned using
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the MUSCLE alignment method and maximum-likelihood

(ML) phylogenetic trees were constructed by using Fas-

tTree v2.1.7. Pairwise identity comparisons of nucleotide

sequences were performed using SDT v1.2 with pairwise

deletion of gaps [5].

Three DNA-A-like sequences of 2,784 nucleotides in

length and 100% identical to each other, were obtained

from the same tomato sample. No DNA-B component or

betasatellite DNA was detected by PCR with universal

primers ([2, 8]). The DNA-A-like component presented

features typical of Old World begomoviruses, with six

open reading frames (ORFs): V1 (258 aa; capsid protein

[CP]), V2 (116 aa; movement protein [MP]) in the virion

sense, and C1 (359 aa; replication-associated protein

[REP]), C2 (135 aa; transcriptional activator protein

[TrAP]), C3 (134 aa; replication enhancer protein [REn])

and C4 (96 aa; C4 protein) in the complementary sense

(Supplementary table 1). The DNA-A-like component

presented a stem-loop structure in the origin of replication

with the canonical nonanucleotide motif (5’-TAA-

TATTAC-3’), TATA and GC boxes and two GGGGT

iteron sequences (Supplementary figure 1). The corre-

sponding iteron-related domain (IRD; Rep N-terminal

domain interaction with ori-associated iterons) was iden-

tified as MAPPKRFRVN [1].

The three DNA-A-like sequences shared the highest

nucleotide sequence identity (85%) with a pepper yellow

vein Mali virus isolated from Capsicum frutescens in

Burkina Faso (PepYVMV-[BF:Ban:Hpe:09], FN555174;

supplementary tables 2 and 3; [10]). In accordance with the

recently updated begomovirus species demarcation criteria

(91% nucleotide identity of DNA-A and DNA-A-like with-

out gaps; [3]), this isolate should be assigned to a new species

of tomato-infecting monopartite begomovirus. ML tree

analysis confirmed that the complete nucleotide sequence of

ToLCBFV forms a distinct branch together with

PepYVMLV among current African begomoviruses (Fig-

ure 2). In the absence of symptoms that differ from the other

African tomato-infecting begomoviruses, we propose the

name ‘‘tomato leaf curl Burkina Faso virus’’ (ToLCBFV).

Taken together, our results demonstrate that ToLCBFV

is representative of a new species, genetically distinct from

the currently described West African tomato-infecting

monopartite begomoviruses, such as ToLCGV [4]. The

infectivity and biological features of this new species

should be investigated in the future.

Fig. 1 Symptoms of severe leaf curling observed on the tomato plant

from which the isolate of tomato leaf curl Burkina Faso virus was

collected

Fig. 2 Maximum-likelihood phylogenetic tree and colour-coded

matrix of pairwise nucleotide identity inferred from alignments of

complete DNA-A-like sequences of ToLCBFV and selected Old

World monopartite begomoviruses originating from Africa. Only

bootstrap values higher than 70% are shown (1000 replicates). The

matrix uses a discontinuous range of three shades of colour (red,

green and blue) differentiating two cut-off values representing the

strain (93-94%, green-red) and the species (90-91%, blue-green)

demarcation thresholds of begomoviruses. For begomovirus acro-

nyms, see supplementary table 3
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GenBank accession number

KX853168
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