Optimizing the Isolation of Plasmodium BEM46-Like Protein, an
Enzyme from Malarial Parasite Plasmodium yoelii
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Figure 2. Comparison of un-lysed E. coli cell versus lysed E. coli cell. In Stage 1, we attempted to
isolate PBLP from the E. coli cell. It was discovered through SDS-PAGE that the protein had been lost
in the pellet. This may have been a result of incomplete cell lysis or the cell remained un-lysed. Due to
this, a new procedure for isolation of PBLP from E. coli was developed in Stage 2.
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. 7, Figure 5. Enzymatic assay activity results for PBLP with p-nitropheny! acetate and p-nitrophenyl butyrate.
-5 Days Post Innoculation ‘ : (A) PBLP activity on p-nitrophenyl acetate. (B) PBLP activity on p-nitrophenyl butyrate. In both enzyme
; ',‘ ' | assays, the enzymatic activity was observed to be similar among the wild type and mutant PBLP samples,
Plasmid containing S = suggesting issues with the viability of the construct used.
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monitored over 15 days post infection with each strain of Plasmodium yoelii. When pblp was knocked out, Transformation Colony selection Protein expression

Discussion

This figure was adapted from "A Plasmodium a/B-hydrolase modulates the development of invasive stages”

there was a significant decrease in infectivity, indicating pblp has a role in the invasive stages of the parasite. /

(Groat-Carmona et al. 2015).
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* Hypothesis 1: Combining enzymatic lysis by using lysozyme with sonication will result

in a more efficient cell lysis and greater protein yield (Kielkopf et al. 2021).
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Figure 3. Schematic of experimental methods workflow used throughout the experiment. The cell lysis

Figure 4. SDS-FAGE poﬂ/acry/am/a’e ge/s 0f new 4/5/5 &0/0’ 4/5/5 samp/es before and aﬁ‘er pum‘ ication. (A) Old lysis
procedure using sonication. PBLP is lost in the cell pellet and is not seen in the concentrated protein sample. (B)

New lysis procedure with addition of lysozyme. PBLP is also lost in the cell pellet.
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Did combining sonication with enzymatic lysis by lysozyme improve cell lysis?

* PBLP remains lost in the cell pellet even with enzymatic assistance in cell lysis,
suggesting that there may be issues with the sonication step.

* Low yield of protein expressed from the construct also may be a factor in the
procedure failing.

What we conclude about PBLP specificity?

* Due to the failed purification of PBLP, the enzymatic results are inconclusive,
and we cannot determine the substrate specificity of PBLP.

* Since the mutant and wild type samples had similar activity, the viability of the
construct is called into question.

Future Directions

* Use new constructs for PBLP expression in E. coli to improve protein yield

* |dentify new experimental techniques to aid in isolation of PBLP from the
periplasmic space of E. coli

* Further purify PBLP to remove excess proteins remaining in the sample

* Run additional enzymatic assays with ester-containing ligands such as p-
nitrophenyl benzoate
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