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Proj ect Description

The long-termgoal of the project is to establish new strategies to devel op
rapanycin derivative drugs to fight against infectious di seases caused by
eukaryotic cells such as anpeba, algae, and fungi. The specific aimof this
proposal is to design and construct new rapanyci n-derivative drugs that
specifically target and inhibit the brain-eating anbeba, Naegleria fow eri
(N. foweri) that is resistant to rapamycin.

Naegl eri asis has been reported in every continent, except Antarctica. The
causative agent N. foweri is a unicellular anoeba found in freshwater or wet
soil. Wen contani nated water enters the nasal cavity, the anpeba gains
access to the brain organ through the ol factory nerves. Although it is a rare
i nfectious di sease (145 cases in the U S. between 1962 and 2018), its death
rate exceeds 97%in the U S. To nmake matters worse, the victins are typically
young children (median age is 12). Because of its rarity, the funding to
study Naegleria foweri is linmted. Typically, the infection occurs in the
southern states, but nmore recently Naegleriasis was reported in northern
states such as M nnesota, |ndiana, and Maryl and. The extrenely high fatality
cones fromthe fact that effective treatnment has not been established.

Mor eover, the nost comonly used drug, anphotericin B, is highly toxic not
only to the anpeba but also to humans, severely damaging the liver and

ki dneys (potentially fatal). Therefore, the aimof this project is to devel op
new ef fective and non-toxic antibiotics against N foweri. The key data we
need for devel oping effective drugs is the structural information of the drug-
receptor, called FKBP, in Naegleria.

Recently, we discovered that Naegleria gruberi (a non-pathogenic species) is
resistant to the drug rapamycin, which was originally identified as an
antifungal agent and typically inhibits the growh of nost eukaryotic cells
(except plant cells). Further analysis of the drug-receptor in N foweri and
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N. gruberi identified a region of the receptor that is unique to the

Naegl eri a species and proxi mal to rapanycin binding site. Therefore, we

hypot hesi ze that this unique region in the receptor makes Naegl eria resistant
to the drug rapamycin by inhibiting the interaction between the drug and
receptor. In other words, the structural differences between the Naegleria
and human receptors can be exploited to design and synthesize new rapamnmycin
derivatives that specifically target the Naegleria receptor but not the human
receptor. Such drugs shoul d provide specificity and efficacy agai nst the
anoeba while minimzing the toxicity to humans.
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