9 BSB:

Identification of IP; Pathway Components in Plasmodium falciparum and P.
chabaudi Using Gene Co-expression Networks

Lyang Higa Cano’, Celia Regina da Silva Garcia?, Ronaldo Fumio Hashimoto'

1. Instituto de Matematica, Estatistica e Ciéncia da Computacdo, Departamento de Ciéncias da
Computacao, Universidade de Sao Paulo, Sao Paulo, Brasil.

2. Department of Clinical and Toxicological Analysis, School of Pharmaceutical Sciences, University
of Sao Paulo, Sao Paulo, Brazil.

Plasmodium falciparum, the main causative agent of malaria, remains a global health
challenge. Several Plasmodium species exhibit circadian rhythmicity patterns during their
intraerythrocytic cycle (IEC) [1], which appears to increase parasite fithess and immune
evasion [2-5]. This rhythmicity is disrupted under in vitro conditions [6], indicating that
synchronization depends on signals from the host. Among the proposed host cues,
melatonin, a hormone produced in a circadian manner, has been widely studied as a key
regulator of parasite rhythms [7, 8]. Experimental data suggest that melatonin acts through
an |P; signaling cascade [8], triggering intracellular calcium release and gene expression
changes [8]. Although this pathway is supported by pharmacological and transcriptomic
evidence [8], most of its molecular components in Plasmodium remain unknown [8]. In this
work, we present a computational strategy to identify and investigate candidate components
of the IP; signaling pathway. Our approach uses Gene Co-expression Networks (GCNs) [9]
and a Guilt-by-Association (GBA) heuristic [10]. To reduce the false positives commonly
found with GBA [11], we employ a topological strategy for threshold selection [12]. We then
combined these network results with domain architecture comparisons and structural
analysis. We first validated our GCN model by confirming its ability to find well-known
functional modules, including components of the tubulin complex [13] and key enzymes of
the glycolysis pathway [14]. We then applied the validated model to transcriptomic datasets
[15, 16] from parasites either synchronized or unsynchronized with the host circadian cycle.
The results suggest biologically plausible predictions, highlighting SR25 (a putative GPCR),
a candidate for G,-like protein, and MDR1 as a possible |P; receptor. Interestingly, the
inferred pathway appears to be more closely connected to K*-induced signaling than to
direct melatonin effects [17]. To complement these results, we implemented a comparative
domain analysis framework. Although no new domains were detected in the
well-characterized PLC protein from P. falciparum [18, 19], structural comparison with the
human ortholog demonstrated that the pipeline can recover biologically consistent features,
supporting its application to less-characterized candidates. We also developed a method
that combines our GCN model and the inferred IP; module to search for genes potentially
related to this pathway among the 1408 genes in P. falciparum annotated with unknown
function [20]. This is an important challenge, as about one third of the genes in the P,
falciparum genome still lack functional annotation.
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