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Introduction

 When humans contract Primary Amebic Meningoencephalitis (PAM)
from freshwater amoeba Naegleria fowleri, death is almost always
imminent. In quest of foundational knowledge regarding potential
drug targets, two human disease-causing proteins (BRCA2 and CFTR)
were identified. Primers were generated and then used in conjunction
with non-pathogenic amoeba for gPCR experiments which yielded
specific amplification of target gene transcripts. These assays
confirmed expression of the target genes and increase interest
regarding function and potential avenues for advanced treatment.



Why Amoeba?

* Primary Amebic Meningoencephalitis (PAM)

* ~]60 cases in United States since 1962
o 2.60% survival rate
* No established cure

* Naegleria fowleri vs. Naegleria gruber/

ODPDX Naegleria fowleri

o Amebae penetrate 0
the nasal mucosa Amebae migrate to the brain via
the olfactory nerves causing
primary amebic meningoencephalitis
(PAM) in healthy individuals
Water-related activities
such as swimming

£ Trophozoites in CSF and
=4 brain tissue; flagellated
forms occasionally in CSF

Flagellated form




Genesof Interest

Cross section of Cross section of airway
normal airway with cystic fibrosis

Mutation inactivates

tumor suppressor
airway wall

thin layer thick layer
of mucus ' of mucus

Celis proliferate

Mutation inactivates
DNA repair gene

Mutation of proto-
oncogene creates an
oncogene

outside cell

Mutation inactivates
several more tumor
suppressor genes

inside cell “\

*chloride
ons

Normal CFTR channel Mutant CFTR channel

CFTR




Amplification Plot
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Drug Targets
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Gene Expression
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Time Course

BRCA2-like ' CFTR-like
gene transcript gene transcript



Conclusions

§ CFTR-like and BRCA2-like genes identified in

Naegleria genomes

~ Gene expressions confirmed

e, gPCR primers generated



Conclusions

Specific amplification of target gene

transcripts

Elevated gene expression in BRCA2-like and
CFTR-like genes at Week 3

Drug targets negatively affected
N. gruberi growth at these concentrations



FutureDirections

i \
ldentify gPCR
primers that will

not be affected by
a time course

|dentify additional

potential drug
targets based on
= protein homology
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Investigate if
BRCA2 pathway
conservation
in Naegleria

Verify if
Doxorubicin

targets the
nucleus

K

Determine if

Rad-51 is present

in Naegleria

Determine if

CFTR-inh172
binds to
\  CFTR-like protein




Acknowledgements

This work was funded by the Dean’s Office at UCBA, the UC Provost Office, and the UC Office
of Research.

Thank you to the Department of Biology for their continuous support and the UCBA Honors
Program for this Independent Study of Biology opportunity.

A very special thank you to Professors Yoshi Odaka and Keen Wilson for their support and
guidance throughout this experience.

Resources:
https://www.cdc.gov/parasites/naegleria/pathogen.html https://www.yourgenome.org /facts/what-is-cystic-fibrosis/ https://www.ck12.org /book/ck-12-biology-advanced-concepts/section/8.25/



https://www.cdc.gov/parasites/naegleria/pathogen.html
https://www.yourgenome.org/facts/what-is-cystic-fibrosis/
https://www.ck12.org/book/ck-12-biology-advanced-concepts/section/8.25/

Potential CFTR &
BRCA2 Homologs
Identlfled In Naeglerla

0 T EricKniffen



	Slide 1: Potential CFTR & BRCA2 Homologs Identified in Naegleria
	Slide 2: Introduction
	Slide 3: Why Amoeba?
	Slide 4: Genes of Interest
	Slide 5: qPCR
	Slide 6: Drug Targets
	Slide 7: Gene Expression
	Slide 8: Time Course
	Slide 9: Conclusions
	Slide 10: Conclusions
	Slide 11: Future Directions
	Slide 12: Acknowledgements
	Slide 13: Potential CFTR & BRCA2 Homologs Identified in Naegleria

