
COMPARATIVE INVESTIGATION OF PLASMODIUM VIVAX IN BONE 
MARROW AND PERIPHERAL BLOOD SAMPLES FROM INDIVIDUALS 
NATURALLY EXPOSED TO MALARIA VIVAX IN BRAZILIAN AMAZON  

Jéssica RS Alves1#, João L Silva-Filho2#, Achcar F2, Anne CG Almeida3, Fabbri C3,4,5, 
João PC Tavares1, Juliana A Leite1, Italo FA Antunes3, Adriana PB Lopes3, Cindy BS 
Rodrigues3, Daniel GQ Ribeiro3, Vitória GG de Siqueira3, de Souza FS3, Marcia VG 
Vallejos3, Marcelo Brito3, Letusa Albrecht6, Ferraboli JW6, Marcus VG Lacerda3, Otto 
TD7, Erich V de Paula8, Gisely C Melo3, Stefanie CP Lopes5, Matthias Marti2,9* and Fabio 
TM Costa1*. 

1Laboratory of Tropical Diseases – Prof. Dr. Luiz Jacintho da Silva, Department of Genetics, 
Evolution, Microbiology and Immunology, Institute of Biology, University of Campinas, 

Campinas, Brazil. 2Wellcome Centre for Integrative Parasitology, Institute of Infection, Immunity 
& Inflammation, University of Glasgow, Glasgow, United Kingdom. 3 Tropical Medicine 

Foundation Dr. Heitor Vieira Dourado, Manaus, Brazil. 4 Universidade do Estado do Amazonas, 
Manaus, Brazil.  5 Institute Leônidas & Maria Deane, Fiocruz, Manaus, Brazil. 6 Research 
laboratory of Apicomplexa, Fiocruz, Paraná, Brazil. 7Institute of Infection, Immunity and 
Inflammation, College of Medical, Veterinary and Life Sciences, University of Glasgow, 

Glasgow, UK. 8 Department of Clinical Pathology, School of Medical Sciences, University of 
Campinas, Campinas, Brazil.  9 Institute of Parasitology, VetSuisse Faculty, University of Zurich, 

Zurich, Switzerland. 
 

 
# Contributed to this work equally 
*Coordinated this work equally  
Corresponding authors: jessica.rsalves@hotmail.com and joao.dasilvafilho@glasgow.ac.uk 
 
Background: Plasmodium vivax (Pv) has a unique tropism to invade immature 
reticulocytes. Recent studies revealed significant enrichment of parasite biomass in the 
bone marrow (BM) and spleen when compared to the peripheral blood (PB). The effects 
behind this cell tropism in disease progression are poorly understood, hindering progress 
in understanding Pv immunopathogenesis. 
Objective: The present study hypothesizes phenotypic and functional differences 
between parasite populations developing in the BM versus those in the PB.  
Methods: To test this hypothesis, BM aspirates and PB matched samples were collected 
from Pv cases admitted at FMT-HVD (Manaus-AM) aiming to integrate ex-vivo 
transcriptome data analysis and functional assays performed with Pv-infected 
reticulocytes.  
Results: The first paired ex vivo BM–PB single-cellRNA-seq dataset, recapitulated 
canonical developmental clustering of assexual and sexual trajectories and enabled 
pseudotime reconstruction of a continuous asexual maturation path with stage-aligned 
metabolic, chromatin, lipid, and ApiAP2 regulatory dynamics. In parallel, the bulk RNA-
seq revealed compartmentalized gametocytogenesis, with BM parasites showing 
increased sexual commitment (AP2-G upregulation) consistent with early/immature 
gametocytes, whereas PB parasites were enriched for transcripts compatible with 
mature, transmission-ready sexual stages. In ageement, MFA assays showed higher 
oocyst burdens in Anopheles spp. fed with PB-derived parasites, indicating greater 
infectivity of circulating gametocytes compared to BM. Finally, rosetting was detected in 
both compartments but occurred more frequently in the BM, particularly in recurrent 
infections, supporting niche-associated adhesive phenotypes.  
Conclusions: The data highlight the compartment-specific features of Pv infection 
corroborating that the BM acts as a key hematopoietic reservoir. Ongoing and future 
work will expand the number of samples and analysis to test differential signatures to 
clarify persistence and transmission mechanisms within BM niches. 
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