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Neuronal apoptosis inhibitory protein (NAIP) and neuronal cell death

The neuronal apoptosis inhibitor protein (NAIP) was first isolated as a candidate gene for spinal muscular
atrophy (SMA), a neurodegenerative disease characterized by the death of the anterior horn cells in the spinal
cord. NAIP has also been known a member of inhibitor of apoptosis proteins (IAP), and it inhibits apoptotic
cell death in vivo and in vitro. We studied the ability of NAIP to suppress the effects of various toxins and
defined which regions of the protein are essential for this activity. We found that an N-terminal fragment
containing the 3 baculoviral IAP repeat (BIR) domains inhibited cell death due to application of menadione and
dimethoxy naphtoquinon (DMNQ), but not to other compounds. Finer mapping showed that expression of BIR2
alone or in combination with BIR1 rescued cells, and this was further dependent on having all four NMR-
determined BIR2 « -helices. The N-terminal fragment is generated through proteolysis from the full length of
NAIP which is an authentically inactive peptide to anti-apoptosis, by a menadione (or oxidative stress)-induced
protease. It is likely that NAIP blocks menadione (or oxidative stress)-induced cell death via the BIR2 domain
using a caspase-independent mechanism. We shall also discuss a molecular mechanism of NAIP based anti-

apoptosis and neuronal cell death.



