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First report of cowpea mild mottle virus infecting Carica papaya in 
Brazil

Marcella S. Vieira1 · Ayane F. F. Quadros2 · F. Murilo Zerbini2 · Patricia M. B. Fernandes1

designed primer pairs targeting ORF2 (5’-​T​C​G​A​C​T​G​G​G​
C​A​G​C​A​A​A​C​T​A​G-3’ / 5’-​T​A​G​C​A​A​G​T​C​A​C​T​G​T​G​C​C​T​G​
G-3’; triple gene block, 613 bp) and ORF5 (5’-​G​C​A​T​G​T​
G​G​C​T​G​A​G​G​T​T​C​T​C​T-3’ / 5’-​A​A​C​G​C​C​C​A​A​T​T​G​T​C​T​T​T​
G​C​C-3’; coat protein, 664  bp). Amplicons were obtained 
from six symptomatic samples. To our knowledge, this is 
the first report of CPMMV infecting papaya in Brazil, fol-
lowing a report in Kenya (Mumo et al. 2020). This find-
ing expands the known geographical and host range of the 
virus, and it underscores the need for further investigation 
into its epidemiology, potential synergism in mixed infec-
tions, and impact on papaya production.
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Papaya (Carica papaya L.) is a major tropical fruit crop 
globally, and Brazil stands out as the world’s second-largest 
exporter. Cowpea mild mottle virus (CPMMV, Carlavirus 
vignae, family Betaflexiviridae) primarily infects legumes, 
but its host range has recently expanded to species such as 
Macroptilium sp. and Euphorbia heterophylla (Silveira et 
al. 2026). In July 2024, mosaic and sticky disease symptoms 
were observed in approximately 30% of 15,800 plants in a 
papaya field (cv. Tainung) in northern Minas Gerais state, 
Brazil. Total RNA was extracted from 21 leaf samples and 
sequenced using the Illumina MiSeq i100 platform. Quality 
control was performed with FastQC v. 0.11.9 and trimming 
with Trimmomatic v. 0.36, resulting in 2,245,237 high-
quality reads (97.6%). The reads were assembled using 
SPAdes v. 4.0.0, resulting in 46,073 contigs, including two 
overlapping fragments (3,036 bp and 1,928 bp) identified as 
CPMMV through BLAST tools searches against the NCBI 
viral RefSeq database. Reads were mapped using Bow-
tie2 and visualized with Tablet v. 1.21.02.08. The isolate, 
CPMMV_BR_Papaya (PX963074), shares 98.1% nucleo-
tide identity with the Brazilian soybean isolate CPMMV: 
BR: GO:10:5 (KC884249). The partial genome sequence 
(83.4% coverage) encompasses six open reading frames 
(ORFs). To validate HTS findings, RT-PCR was per-
formed on all 21 samples using primers specific to Brazil-
ian CPMMV isolates (Zanardo et al. 2014), and two newly 

http://crossmark.crossref.org/dialog/?doi=10.1007/s42161-026-02223-x&domain=pdf&date_stamp=2026-5-20
https://doi.org/10.1007/s42161-026-02223-x
mailto:patricia.fernandes@ufes.br
http://orcid.org/0000-0003-2695-3638


1 3

1856 Journal of Plant Pathology (2026) 108:1855–1856

as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​i​​v​e​c​o​m​m​o​n​s​.​o​
r​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/​​​​​.​​

References

Mumo NN, Mamati GE, Ateka EM, Rimberia FK, Asudi GO, Boykin 
LM, Machuka EM, Njuguna JN, Pelle R, Stomeo F (2020) 

Metagenomic analysis of plant viruses associated with papaya 
ringspot disease in Carica papaya L. in Kenya. Front Microbiol 
11:205. https:/​/doi.or​g/10.33​89/fm​icb.2020.00205

Silveira BRR, Moreira ACRV, Sanchez GA, Ribeiro-Junior MR, 
Krause-Sakate R (2026) First report of cowpea mild mottle virus 
naturally infecting Euphorbia heterophylla in Brazil and world-
wide. Plant Dis 110:251. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​​​g​​/​​1​0​​.​1​0​9​4​/​P​D​I​S​-​0​9​-​2​5​-​1​8​
7​7​-​P​D​N​​​​​​​

Zanardo LG, Silva FN, Bicalho AAC, Urquiza GPC, Lima ATM, 
Almeida AMR, Zerbini FM, Carvalho MG (2014) Molecular and 
biological characterization of Cowpea mild mottle virus isolates 
infecting soybean in Brazil and evidence of recombination. Plant 
Pathol 63:456–465. https:​​​//d​oi.​or​g/10​.11​​11/ppa.12092

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fmicb.2020.00205
https://doi.org/10.1094/PDIS-09-25-1877-PDN
https://doi.org/10.1094/PDIS-09-25-1877-PDN
https://doi.org/10.1111/ppa.12092

	﻿First report of cowpea mild mottle virus infecting ﻿Carica papaya﻿ in Brazil
	﻿References


