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Figure 7. Agarose gel from gradient PCR to generate PBLP megaprimer (PCR #1). Each
well contains the same PCR mastermix; the only variation being the annealing temperature,
which ranged from 50°C (left) to 62°C (right). These reactions produced mainly primer dimers
(~250 bp; bottom arrow). No desired bands (3013 bp) were observed (top arrow), indicating no
amplification of the PBLP megaprimer.
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FUTURE DIRECTIONS

We will continue to work with MegaWHOP PCR by troubleshooting the next set of
primer combinations while considering other PCR additives to enhance annealing
and create the PBLP megaprimer.

Image created with

BioRender.
Forward Primer Reverse Primer
BirA I I p230p
[ —
PBLP . UiS4
‘ Q’,\\ / \0V3,>0 )
PCR 1 / \o
Desired
.| .
BirA I P230P  e—) — Plasmid
. PCR 2
Megaprimer
" [ »m ] E. coli
10" — 1 @—
| I 7
Plasmid Miniprep WE Broth + Amp LE;Amp late
Liquid Culture Transformation

Diagnostic Digest

| El h i
(BamHI) Gel Electrophoresis

Figure 3. Methodology for the Creation of a PBLP-BirA Parasite Cloning Plasmid. These steps ensure successful replacement of
the BirA-tagged uis4 gene with the pblp gene. The desired parasite cloning plasmid is composed of the target vector with the p230p
targeting sequence and the PBLP-BirA-tag coding sequence under control of the PBLP endogenous promoter. Once formed, the
desired plasmid will be transformed into E. coli cells and isolated plasmids will be confirmed with restriction digests and gel
electrophoresis. Sequenced plasmids will then be linearized and transfected into Plasmodium yoelii parasites for further
characterization. Image created with BioRender.

Figure 5. Gel image of gradient PCR to amplify desired inserts with respective primers.
The left side of the gel consists of the amplification for the target vector (BirA), the right side
consists of the amplification for the target gene (pblp). The expected sizes for the vector and the
gene is 8 kb and 3 kb, respectively. There were incorrectly sized bands generated for the BirA
sequence and no bands generated for the pblp gene.

CONCLUSIONS

Our experiments have not produced the desired PBLP megaprimer due to
unsuccessful amplification. So far we either produce primer dimers, generate
iIncorrect bands (based on size), or yield no bands. Further troubleshooting efforts
will consist of changing thermocycler conditions (e.g. adjusting annealing
temperature range), and amending the PCR 1 protocol to include a new additive
(Betaine) to aid primer annealing. We also ordered new cloning primers to
generate the PBLP megaprimer.

SIGNIFICANCE

Analysis and characterization of the surface proteins on the parasite’s membrane
during liver-stage development will help us better understand the physiology and
morphological changes that govern infectivity. This research could potentially
iIntroduce new antimalarial drug targets.
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