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ABSTRACT: This research aims to study the complete genome of Pepper yellow leaf curl virus
(PepYLCV) to support the development of accurate diagnosis and will benefit for the disease resis-
tance breeding program afterward. Pepper symptoms associated with yellow leaf curl disease
were collected in 2018 harboring 5 provinces including Chaiyaphum, Nakhon Ratchasima, Buri-
ram, Surin and Sisaket. Total DNA of the samples from Buriram province (BRM103) was extracted
and its genome was amplified by rolling circle amplification (RCA). Then single digestion was per-
formed using Hindlll for DNA-A and Sphl for DNA-B. Analysis of the nucleotide sequences showed
that the DNA-A contained 2,742 nucleotides which comprised of 6 open reading frame (ORFs); AV1,
AV2, AC1, AC2, AC3 and AC4 while the DNA-B contained 2,731 nucleotides and comprised of 2
ORFs; BC1 and BV1. Comparison of the nucleotide sequences obtained in this study with the Gen-
Bank database showed close relationship to Pepper yellow leaf curl Thailand virus (PepYLCTHV)
isolate KON-KG5 segment DNA-A (accession no. KT322141) at 98.58 % and PepYLCTHYV isolate
KON-KG5B segment DNA-B (accession no. KX885224) at 97.44 %, respectively. The begomovirus
in this study was designated Pepper yellow leaf curl Thailand virus (PepYLCTHV) isolate BRM103
and the sequences were submitted in the GenBank database (accession no. MK946436 and
MK946435). Analysis of the genetic relationship among 6 reported isolates of begomoviruses as-
sociated with pepper yellow leaf curl disease in Thailand based on DNA-A, using pairwise se-
quence comparison program, showed that five reported isolates are the same species and four out
of those are the same strain.

Keywords: pepper yellow leaf curl disease, genome, DNA-A, DNA-B
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Figure 1 Begomovirus-like symptoms on the pepper sample BRM103 from Burirum province.
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Figure 2 Diagrammatic representation of PepYLCTHV isolate BRM103 complete genome comprising
DNA-A and DNA-B components:

A = DNA-A encodes two proteins in the virion-sense strand; AV1 (coat protein) and AV2
(pre-coat protein), and four proteins in the complementary-sense strand; AC1 (replication
associated protein), AC2 (transcriptional activator protein), AC3 (replication enhancer pro-
tein), and AC4.
B = DNA-B encodes two proteins, one in the virion-sense; BV1 (nuclear shuttle protein) and
one in the complementary sense; BC1 (movement protein).
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Table 1 Characterization of the open reading frames (ORFs) of Pepper yellow leaf curl Thailand
virus (PepYLCTHYV) isolate BRM103 DNA-A genome

ORF Frame Protein name Nucleotide Number of Number of
position nucleotides amino acids
AV1 +2 coat protein 290-1063 774 257
AV2 +1 pre coat protein 130-480 351 116
ACA1 -2 replication—associated protein 2597-1527 1071 356
AC2 -3 transcriptional activator protein 1609-1205 405 134
AC3 -1 replication enhancer protein 1464-1060 405 134
AC4 -3 AC4 protein 2440-2102 339 112

Table 2 Characterization of the open reading frames (ORFs) of Pepper yellow leaf curl Thailand
virus (PepYLCTHYV) isolate BRM103 DNA-B genome

Nucleotide Number of Number of
ORF Frame Protein name
position nucleotides amino acids
BV1 +3 movement protein 84-794 71 236
BC1 -1 nuclear shuttle protein 1858-1185 684 227
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Figure 3 Distribution of begomovirus full-length DNA-A component and % pairwise nucleotide
sequence identity scores. Six PepYLCTHV sequences pairs were individually pairwise

aligned to one another using MUSCLE. The calculation was performed using Sequence

Demarcation Tool version 1.2
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Figure 4 Alignment of the nucleotide sequence regions of the partial AV1 gene on DNA-A from 21
begomoviruses associated with yellow leaf curl disease:

Conserved sequence regions on PepYLCTHYV at nucleotides 361-397.

B = Conserved sequence regions on PepYLCTHV at nucleotides 958-998.
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Figure 5 Phylogenetic analysis based on DNA-A full-length alignment showing genetic relation-
ship of PepYLCTHYV isolate BRM103 (accession no. MK946436) with other virus species
causing pepper yellow leaf curl disease. Neighbour-joining tree were reconstructed us-

ing MEGA X with 1000 replications bootstrapping. The star above begomovirus isolate
indicates the previous recognized begomoviruses in GenBank which show the highest

identity with samples
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