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Introduction Objective & Methodology

Lipid peroxidation and Ferroptosis:

Lipid rich regions in the cell (plasma membrane, mitochondria, nuclear membrane), undergo lipid
peroxidation since their components, polyunsaturated fatty-acids, are vulnerable to autoxidation (a
free radical chain reaction).
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Figure 7. Radio-labelled THN. Crucial structural elements  distribution can be determined by positron
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lipophilic side-chain (blue), and a radioactive moiety (red).

Figure 1. Polyunsaturated fatty-acids found in the cell.
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Figure 2. Molecular pathway of lipid peroxidation leading to ferroptosis.
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Inhibition of autoxidation: g © fm?te:ia' US;?d
Radical trapping antioxidants (RTAs) can inhibit the Or{ 0 o Of 1eSt reaction
propagation of autoxidation by reacting with chain- 0 0
carrying peroxyl radicals. a-tocopherol (a-TOH) the most
biologically active constituent of Vitamin E, is the most : : : :
sotent naturally-occurting RTA. { {7 Discussion, Conclusion & Future Studies
, {
#ojjl ). A non-radio-labelled model compound was successfully synthesized paving the way for the
synthesis of an analogous related compound. The first four steps of the synthesis were executed as

Figure 3. a-TOH reacts with a peroxyl radical. ¢, _ _ S _ T
previously described by a former group member*, albeit with lower yields. The subsequent substitution

has presented some challenges. During this reaction, a yield of 27% was obtained. Efforts to improve
this key step are underway and may include carrying out the reaction at elevated pressure. Upon

a-TOH vs THN: optimizing this step, synthesis of the radio-labelled substrate will be carried out.
Recently, the Pratt Research group at the University of Ottawa has reported the most potent _ _ _ . . -
inhibitors of lipid oxidation yet (more effective then a-TOH) . These compounds, are known as Since this project has demonstrated the apparent feasibility of the synthesis of the radio-labelled
tetrahydronaphthyridinols (THN) have been demonstrated to be among the most effective inhibitors THN, future studies will have to be conducted to demonstrate its synthesis on a large scale. The
of ferroptosis in cell culture®. radio-labelled compound will be administered to Balb/C or C57BL mice in order to demonstrate its
Figure 5. THNs are 100 fold more effective at protecting systemic distribution and bioavailability in vivo. The results of those studies may provide a better
mammalian cells then a-TOHS. understanding of ferroptosis and its role in the development of degenerative diseases, which could
HO | A 100- lead to the development of new therapeutic techniques for their treatment.
NTN e
K)\/\)\/\)\ ;? N
THN o " references Acknowledgements
ECs,= 13nM S 20 ' § s (1) Witztum, J. L.; Steinberg, D. J. Clin. Invest. 1991, 88, 1785-1792. | _ g
.. g ) \O @[ N (2) Barnham, K. J.; Masters, C. L.; Bush, A. I. Nat. Rev. Drug Discov. University of Ottawa Undergraduate Research
) . ] o io'r ) ) N~ NZ N 2004, 3, 205- 214. '
brancheclj oggn:lit:\:ar] (ol\i)idechains O H/\©/ (3) Di Paolo, G.; Kim, T.-W. Nat. Rev. Neurosci. 2011, 12, 284-296. Opportunlty Prog ramw NSEBC
(4)Li, B.; Harjani, J. R.: Cormier, N. S.: Madarati, H.; Atkinson, J.. Prof. Derek Pratt & CRSNG
a-TOH ECso=45nM  EC5=38nM Cosa, G.; Pratt, D. J. Am. Chem. Soc. 2013, 135, 1394-1405. Dr. Jia-Eei Poon = 6.0
EC;,= 1800nM _ _ (5) Zilka, O.; Shah, R.; Li, B.; Angeli, J. P. F.; Griesser, M.; Conrad, P
Figure 6. THN has comparable EC., values to ferrostatin-1 M.: Pratt, D. ACS Cent. Sci. 2017, 3, 232-243. CIHR IRSC
Figure 4. a-TOH and the Pratt Group’s ‘super and lipproxstatin-1, the gold standards for ferroptosis

vitamin E’. inhibition. Natasha Maher: nmahe017 @uottawa.ca

The Pratt Research Group: dpratt@uottawa.ca



