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Abstract

Sphingosine kinase 1 (SK1) is responsible for phospating the lipid sphingosine, generating
the bio-active phospholipid, sphingosine 1-phospl{8tLP). Cells possess basal SK1 activity
which has been proposed to serve in a ‘housekeefingtion to limit the levels of pro-
apoptotic sphingosine and ceramide in the celsdme circumstances, however, such as cell
exposure to growth factors and cytokines this bkesal of SK1 activity is increased, resulting
in an increased production of S1P. As S1P is appobferative, pro-survival molecule, its
increased production is associated with enhanckgrdiferation, survival and an oncogenic
phenotype.

The Pitson laboratory has shown previously that meehanism by which SK1 is activated is
through phosphorylation at Ser-225 by ERK1/2. Heng studies focused on alternative
mechanisms of SK1 activation that arise throughnitsraction with two proteins, eukaryotic
elongation factor 1A (eEF1A) and a relatively unetterised protein, SK activator molecule 1
(SKAM). eEF1A is able to directly increase theatgic activity of SK1in vitro and is also
able to increase endogenous SK activity when oxpressed in quiescent cells that have
reduced levels of endogenous eEF1A protein. Dulka@bundance of eEF1A protein within a
cell, I hypothesized that the effect of eEF1A on &tivity may be dynamically regulated.
eEF1A contains a ‘G protein-like’ domain that ersbit to bind GDP and GTP. When bound
by GTP, eEF1A undergoes a large conformational ghdhat enables it to bind aminoacyl-
tRNA for transport to the ribosome. Similarly, juss the nucleotide-bound state of eEF1A
regulates its role in protein synthesis, | foundttthe nucleotide-bound state of eEF1A also
regulates its ability to activate SK1. Strikinglit, is only the translationally inactive
eEF1A.GDP that can activate SK1. A truncated faimeEF1A named PTI-1 has been
described that lacks the ‘G protein-like’ domairdahus can not bind guanine nucleotides,
rendering it structurally analogous to eEF1A.GDI keeping with my finding that only
eEF1A.GDP activates SK1, | found that PTI-1 alsbvates SK1 bothn vitro and in cells.
Importantly, PTI-1 has been previously characterias an oncoprotein and for the first time
my studies have shown a likely mechanism by whithPinduces a tumourigenic phenotype.
Expression of PTI-1 in NIH 3T3 cells induces negpilatransformation, as measured by focus
formation. Notably, this PTI-1-induced transfornoatiis blocked when cells are treated with



SK inhibitors or when cells are co-transfected wifil-1 and a dominant negative SK1,

indicating that oncogenesis by PTI-1 is mediatedupgh SK1.

The current study also investigated the regulabbrSK1 activity by its interaction with
SKAML1. Previous studies have shown that SKAMle [&EF1A, can directly increase the
catalytic activity of SK1in vitro and in cells. My studies have determined the mairegion

of interaction of SKAM1 that is still able to intet with and activate SK1. Remarkably, a 35
amino acid SKAM1 peptide retained the ability taizate SK1. The physiological relevance
of the SK1-SKAML1 interaction was also examined dndave shown that knock-down of
SKAM1, and the related protein SKAM2, in HEK 293Ells resulted in decreased cell
proliferation coupled with increased susceptibilibyapoptosis. Results presented here, also
suggest that phosphorylation of SKAM1 at Tyr-46saa$ a negative regulator for SKAM1-

induced SK1 activation.

In summary, the current study presents two novel Bikeracting proteins that directly increase
the catalytic activity of this enzyme, and inveate&s mechanisms by which their effects on
SK1 activity are regulated. While the guanine ratile bound state of eEF1A1 determines its
effects on SK1 activity, the phosphorylation stadiSKAM1 appears to determine its ability

to activate SK1.
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