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intracellular functions for each subtype have been reported.
Type I isozyme has been reported to be activated by phosphatidic acid(7), to

bind physically to small GTPase Rho(8) and Rac(9), and to be involved in

Ca**-dependent exocytosis in PC12 cells(10). Human PIPKIP has been shown

to be identical to the STM7 gene, the putative gene responsible for Friedrich’s
Ataxia, suggesting that this isozyme plays roles in vesicular trafficking such as
neurotransmitter release(11). On the other hand, type II isozymes have also
been reported to have several functions in vivo. In platelets, PIPKIIo. was
shown to translocate to the cytoskeletal fraction after stimulation by
thrombin(12). PIPKIIP was identified by its specific interaction with a
cytoplasmic region of the pS5 tumor necrosis factor-o receptor and a role for
PIPK in TNF-o signaling has been suggested(13).

From these data, it seems that synthesis of phosphoinositides are controlled
by various mechanisms to accomplish their multiple functions in appropriate
time and appropriate location within the cell.

Here, I identify a novel PIPKII isozyme (PIPKIIy) by an RT-PCR method
using degenerate primers designed from highly conserved primary sequences
in PIPK family members. PIPKIIy is phosphorylated on serine residues in
vivo resulting in a mobility shift in SDS-PAGE. Mitogenic stimulation, such
as by serum-, EGF- or PDGF-treatment, results in phosphorylation of
PIPKIIy. The results of the immunofluorescence experiments and subcellular
fractionation suggest PIPKIIy has important roles in the production of PIP, in
the ER.





































suggesting phosphorylation of PIPKIIy occurred in microsomes. To confirm
this possibility, post-mitochondrial supernatants of 3Y1 fibroblasts were
subjected to the same subcellular fractionation after mitogenic stimulations.
PIPKIIYy, together with BiP, was detected predominantly in the smooth
microsomal fraction (Fig.7C). On stimulation by EGF, the phosphorylated
form increased in this fraction indicating that the phosphorylation of PIPKIIy
occurred within the ER (Fig.7C). In addition, immunofluorescence staining
also showed that the localization of PIPKIIy in the ER was not affected by
stimulation of the cells with serum or EGF (data not shown).

These results indicate that PIPKIIy is phosphorylated in the ER in response

to mitogenic signals, thus suggesting it has important roles in the synthesis of

PIP, in the ER.




Discussion

Purification and cDNA cloning of the 53kD PIP kinase Il from
erythrocytes revealed the lipid kinase to belong to a distinct kinase family
different from those of PI 3-, PI 4-kinases or protein kinases(16). This family
also seems to include yeast homologs such as MSS4p and FAB1p.
Furthermore, cDNA cloning of types Ia and 1B, members of another subtype
of mammalian PIP kinase, also showed them to belong to this same distinct
lipid kinase family(17,18). Members of this novel lipid kinase family have
several conserved regions within their primary sequences. Using an RT-PCR
method involving degenerate primers corresponding to these highly conserved
sequences, I succeeded in identifying a novel PIP kinase isoform and named it
PIPKIIYy.

Although PIPKIIy seems to belong to the type II subtype, the similarity
between PIPKIIy and other members of the type II PIP kinase family is not
very high (64.4% for Ilo, 63.3% for I1) compared with the homology
between PIPKIIo and PIPKIIB (78.7%) (Table 1). This together with the
difference in its expression pattern from that of other PIP kinases, suggests
PIPKIIy has some distinct functions in vivo.

PIPKIIy was detected as a doublet-migrating protein by Western blotting
with a specific polyclonal antibody not only in rat brain lysates but also in 3Y1
fibroblasts and PC12 cells. The same doublet patterns were also observed
when PIPKIIy was overexpressed in COS-7 cells. The evidence presented in
this study shows that PIPKIIy is phosphorylated in vivo and that the upper
band represents the phosphorylated form. Furthermore, phosphoamino acid
analysis revealed that phosphorylation occurs predominantly on serine
residues. I also observed that mitogens such as serum and growth factors

immediately induced phosphorylation of PIPKIIy. The total cellular amount of

PIP,, as well as the PIP kinase activity, have been reported to increase in
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CTGCCTGTAAATCCAGCACTCAGGAGGCTGAGTCAGAATTACTCAAGGGAGT

CAAGGCC 2400

AGCCTGGCTACTGAGACCTGGTCTCAGACAACTCAAAACTAGGCTTEX

GTTTCAGCACTG 2460
GAGACGATAGCTTAGTCGGTAGTGTGCTTGCTGGCATGTACAAAGCTGEGTCCACCCACG. 2520

CCACATAA

“AGGTGAAGCTTGGGARAAAGTGCTAAAGAGAT CAGGATTCAGGTC: T 2580

CAGTTACTGGCAGG

Fig.2

(B) cDNA and deduced amino acid sequences of novel PIPKIly
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Fig.5

(E) PIP kinase activity of Myc-PIPKIly after CIAP
treatment. Immunoprecipitate treated with CIAP as in
(B), were washed with the reaction buffer for PIP
kinase and the reaction was carried out. Results are
representative of three independent experiments.
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Fig.6

(C) Quantitative representation of (B). Each band
corresponding to the phosphorylated or the
unphosphorylated form was quantified with densitometry.
The ratio of phosphorylated form against unphosphorylated
form was calculated. Results are representative of three
independent experiments.
















