Inhibition of Plasmodium falciparum spermidine synthase
indicates perturbation-specific effects in the transcriptome and

proteome
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Introduction: Antiplasmodial drug discovery efforts are hampered by the
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Methods: In vitro cultures were treated with the spermidine synthase
inhibitor cyclohexylamine (ICyy), following morphological analysis of
drug-treated parasites. Cultures were harvested at 18, 25 and 30 hpi for
RNA and protein extraction. Global gene expression was gauged by
hybridizing ¢cDNA to Operon P. falciparum oligonucleotide arrays
employing a reference design. Arrays were analysed in limma (R) and

Figure 1: Pearson correlations and hierarchical clustering of microarray data
indicate a transcriptional arrest in the parasite following cyclohexylamine
treatment. Transcriptional arrest was confirmed by the following observations: (A)
treated parasites showed the highest correlations with untreated parasites at 18 hpi;
(B) global expression of drug treated parasites were highly correlated and (C)
clustering analyses indicated drug-treated parasites clustered with untreated ones at
18 hpi. All gene and protein analyses were subsequently performed relative to 18 hpi;

as confirmed and described by van Brummelen et al.,, (in press) for polyamine
cytostatic drugs.

MeV (TIGR). 2D separation of proteins was accomplished by IEF followed
by SDS-PAGE. Gels were analysed by PDQuest and spots identified with a
Q-STAR Elite Q TOF mass spectrometer. Differentially expressed genes
and proteins were analysed with MADIBA (Law et al., 2008).

Figure 2 (below): Several differentially affected transcripts and proteins map to the polyamine biosynthetic pathway following
spermidine synthase inhibition by cyclohexylamine. Four polyamine transcripts and their encoded proteins were downregulated and a
further two transcripts affected following drug treatment. Notably, lysine decarboxylase was upregulated in response to the perturbation,
presumably to compensate for depletion of spermidine (by producing the putrescine analog cadaverine). Additionally, several genes
active in pathways directly associated with polyamine synthesis were affected (purine metabolism and various methyltransferases). Figure
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Table 1: The polyamine biosynthetic pathway
is differentially regulated by cyclohexylamine
treatment. This pathway ranks among those
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antimalarial therapeutics targeting this vital parasite metabolic
pathway.
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