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    ABSTRACT
Infection with the free-living amoeba Naegleria fowleri leads to life-threatening primary amoebic meningoencephalitis. Efficacious treatment options for these infections are limited and the mortality rate is very high (~98%). Parasite metabolism may provide suitable targets for therapeutic design. Like most other organisms, glucose metabolism is critical for parasite viability, being required for growth in culture. The genome of the parasite encodes a single glucose phosphorylating enzyme, a glucokinase (Glck). The products of this enzyme are required for both glycolysis and the pentose phosphate pathway. The N. fowleri Glck (NfGlck) shares limited (25%) amino acid identity with the mammalian host enzyme (HsGlck), suggesting that parasite-specific inhibitors with anti-amoeba activity could be generated. Following heterologous expression, NfGlck was found to have a limited hexose substrate range, with greatest activity observed with glucose. The enzyme had apparent Km values of 42.5 ± 7.3 μM and 141.6 ± 9.9 μM for glucose and ATP, respectively. The NfGlck structure was determined and refined to 2.2 Å resolution, revealing that the enzyme shares greatest structural similarity with the Trypanosoma cruzi Glck. These similarities include binding modes and binding environments for substrates. To identify inhibitors of NfGlck, we screened a small collection of inhibitors of glucose phosphorylating enzymes and identified several small molecules with IC50 values < 1 μM that may prove useful as hit chemotypes for further lead and therapeutic development against N. fowleri.

		The abbreviations used are
	
	G6P
	glucose-6-phosphate
	G6PDH
	glucose-6-phosphate dehydrogenase
	HK
	hexokinase
	HsGlck
	Homo sapiens glucokinase
	NfGlcK
	Naegleria fowleri glucokinase
	PfHK
	Plasmodium falciparum hexokinase
	TbHK1
	Trypanosoma brucei hexokinase 1
	TcGlck
	Trypanosoma cruzi glucokinase
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