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The addition of interleukin-3
(IL-3) growth factor to factor-
dependent cells can stimulate PKC-
dependent and PKC-independent
Bcl2 phosphorylation at ser70.
However, expression of Bcl2 can
also prolong cell survival under
stress conditions (eg, IL-3 with-
drawal, okadaic acid, anisomycin,
and chemotherapeutic drug treat-
ment) even in the absence of
growth factor. Since phosphoryla-
tion of Bcl2 is required for its anti-
apoptotic activity,! how does Bcl2
become functionally phosphorylat-
ed under such stress conditions in
the absence of growth factor?

The existence of a stress-acti-
vated Bcl2 kinase might explain this
phenomenon. We have found that
anisomycin, a strong JNK/SAPK
activator and protein synthesis
inhibitor, can induce Bcl2 phospho-
rylation at ser70. WT but not phos-
phorylation-negative S70A mutant
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Bcl2 can inhibit anisomycin-
induced apoptosis in NSF/N1.H7
cells. JNK can be rapidly activated
by the addition of IL-3 to cells, and
it can be latently activated follow-
ing IL-3 withdrawal by an unknown
mechanism. Interestingly, we have
found that JNK can directly phos-
phorylate Bcl2 in vitro and can co-
localize with Bcl2 in the mitochon-
drial membrane. Dominant nega-
tive (DN) JNK blocks anisomycin-
induced and IL-3-stimulated Bcl2
phosphorylation and enhances cell
death following anisomycin treat-
ment or IL-3 withdrawal. In addi-
tion, okadaic acid (OA), a potent
protein phosphatase 1 and 2A
inhibitor used as a cell stress treat-
ment, can rapidly activate JNK and
ERK1/2 (but not p38) and induce
Bcl2 phosphorylation. PD98059, an
MEK/MAPK:-specific inhibitor, par-
tially inhibits OA-induced Bcl2
phosphorylation and completely
blocks OA-induced Bcl2 phospho-

rylation in DN-JNK overexpressing
cells. This suggests that OA stimu-
lates Bcl2 phosphorylation via acti-
vation of JNK and ERK1/2.

Taken together, these findings
uncover a novel role for INK as both
an IL-3-stimulated and stress-activat-
ed Bcl2 kinase that can directly
phosphorylate Bcl2 and may ex-
plain, at least in part, how Bcl2 can
maintain functional phosphoryla-
tion under stress conditions, even in
the absence of growth factor. Thus,
stress treatments that may ultimate-
ly lead to cell death when the treat-
ment application is prolonged can
induce Bcl2 phosphorylation at
ser70 likely in an attempt to main-
tain its function.
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