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ABSTRACT

Malaria is one of the most debilitating mosquito-borne diseases and poses a major health and socio-economic burden in many endemic countries. The sexual stages of this parasite, gametocytes, are solely responsible for malaria transmission when ingested by mosquitoes and the dynamics of transmission are mainly
determined by the density and sex ratio of the gametocytes. Molecular methods are critically needed for quantification of gametocytes, particularly when assessing transmission epidemiology and the efficacy of transmission-blocking interventions. The lack of widely available and well-characterized gametocyte quantification
reference standards hampers basic research on this critical parasite stage. We aimed to produce mature gametocyte in the Wave Bioreactor with the ultimate goal of making reagents from this crucial parasite stage and optimizing protocols for gametocyte quantification and sex discrimination. A known gametocyte-producing
line MRA-1000 (NF-54), available from ATCC through BEI Resources, was used in optimization experiments for generating large quantities of gametocytes. Quantification of gametocyte densities and sex discrimination was performed using reverse transcriptase quantitative PCR assays targeting gametocyte-specific
transcripts Pfs25 (female-specific), Pfs230 (male-specific), and Pfs16 (all gametocytes). Gametocyte synthetic standards were generated by amplification of genomic DNA from a P. falciparum laboratory strain 3D7 (MRA-102) using sequence-specific primers containing a T7 promoter region that enables RNA transcription
from in vitro DNA. RNA was transcribed into gametocyte-specific cDNA. Synthetic cDNA was then used to generate standard curves for quantifying gametocytes harvested from the wave bioreactor. Our results show that gametocytes can be accurately quantified and discriminated based on their sex using these synthetic
standards. These findings opened doors for research on this critical parasite stage. Availability of gametocyte-derived reagents and standards through BEI| Resources (https://www.beiresources.org), managed by ATCC, will aid research directed towards developing transmission-blocking interventions.
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