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Figure 1. Localization of PBLP in Plasmodium yoelii developmental stages. e g
Immunofluorescence images of an exo-erythrocytic schizont from infected mouse liver RERSSEE e < 00 = Py Y Py a a a S
tissue at ~45 hpi. PBLP-myc is shown in green, the parasitophorous vacuole membrane > ' 1 2 3 4
marker Hepl7 1s shown in red, and nuclei are stained with DAPI (blue). In the merged B OH OH
image, PBLP localizes along the parasite plasma membrane and outlines cytomere § ' éH . _
structures, supporting a role in merozoite formation. HS % X/S\S/Y WP, e ae + e A Time (mins)
Adapted from Groat-Carmona et al., 20135. Saulia & . . ..
OH s e Mixed Disulfide  OH Figure 4. Enzyme assay schematic and activity results for PNP-based substrates.

N N DTT (A) Hydrolysis reaction of p-nitrophenyl acetate. Cleavage of the ester bond releases p-
Research Ob’ ectives nitrophenolate, which produces a yellow color measurable at 405 nm.
(B) PBLP activity on p-nitrophenyl (PNP) substrates over time. A steady increase in absorbance is
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e To characterize PBLP by identifying likely substrates and optimizing protein purification observed only for PNP-acetate, while PNP-D-glucopyranoside and 4-Leu-4-nitroanilide show

conditions .. . e
minimal signal, indicating limited or no turnover.

e Stage | focused on 1n silico prediction of structure & substrate candidates and initial

expression of recombinant PBLP HO OH
e Stage 2 focuses on improving PBLP solubility using reducing conditions and preparing | s LA | -

protein for activity assays e Docking suggests PBLP may act on lipid-like ester molecules.

. A e S/Y e PBLP showed activity toward PNP-acetate, which 1s a small, non-specific model substrate
Research Question: Can we determine whether PBLP functions as a lipid that many hydrolases can cleave. This reaction does not reveal much about PBLP’s true
esterase, and can DTT improve recombinant protein solubility enough to SEESEr substrate preference, and the lack of activity on the other PNP-based substrates suggests they
enable future enzymatic testing? Figure 3. Experimental workflow and DTT reduction mechanism. are unlikely to be biological targets.
(A) Schematic overview of Stage 2 wet lab workflow. Truncated His-tagged PBLP was expressed in E. coli, e +DTT conditions produced more soluble PBLP, supporting the idea that reducing agents help
comput ati on al Results ifg(l:llogfed by parqllel I.)zlirlﬁca’[.lOIl under reducing (+DTT? and non—red.ucmg (—=DTT) conditions. Steps N stabilize the protein.
uded cell lysis, N1** affinity chromatography, dialysis, concentration, SDS-PAGE, and substrate activity : . L .
A assay. e Partial pu.rlﬁcatlon 1.1kely hmlt.ed tl.le.enzyrne assay results: |
?_Arachidonoylglyceml G H (B) Chemical mechanism of DTT-mediated disulfide bond reduction. DTT first forms a mixed disulfide with ¢ More purl.ﬁed protein and testing lipid-based substrates will be needed to determine PBLP’s
) the target, then undergoes intramolecular cyclization to yield oxidized DTT and two reduced sulthydryls. true function.

Figure adapted from BroadPharm, “Protocol for S—S Bond Reduction by DTT,” Version 2.0 (2022).
Future Directions

Further purify PBLP to reduce contaminating proteins.
Optimize expression to increase protein yield.
Re-run enzyme assays with more concentrated PBLP.

Test additional lipid-like substrates based on docking.

Use more sensitive assays (fluorescent or LC-MYS) to detect activity.
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Figure 2. Computational prediction of PBLP structure and candidate substrates.

(A) AlphaFold3 predicted structure of full-length PBLP, including the predicted transmembrane
helix (not present in the recombinant construct used experimentally)

(B) Structure of 2-arachidonoylglycerol (2-AQG).

(C) Structure of 4-methylumbelliferyl heptanoate (4-MUH).

Both ligands were selected based on predicted compatibility with the hydrolase-like binding
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