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INTRODUCTION

Autosomal dominant polycystic kidney disease
(ADPKD) consists of at least two genetically dis-
orders characterized by bilateral cyst formation
and progressive renal enlargement. It results in
renal failure in approximately ~50% of affected
individuals by the age of 60 years. Mutations in
PKD! and PKD2 account for ~85% and ~15%
of ADPKD families, respectively. The function of
polycystin-1 (PC-1) and polycystin-2 (PC-2), the
gene products of PKD1 and PKD2, remain un-
known. It has hypothesized that PC-2 functions
as a cation channel subunit that is regulated by
PC-1. PC-2 has been shown .an ER membrane
glycoprotein of 110 kDa and an intracellular cal-
cium release channel. Ion channels, like so many
other cellular proteins, are regulated by protein
phosphorylation.

There are 4 strong putative phosphrylation
sites in intracellar C-terminal of PC-2. We have
examined (1) the phosphorylation status of PC-2
in vivo and determine the specific sites for phos-
phorylation (2) the role of phosphorylation of PC-
2 a) on its cation channel function b) on its sub-
cellular localization and trafficking, ¢) on its in-
teraction with PC-1 and self-association with
PC-2.

METHODS

1. In vivo 32P—orthophosphate labeling of
cultured cells and cultured kidney
tissues

We have MDCK, M1 and LLC-PKI, stably
expressing full length PKD-2 and PKD-2 phos-
phorylation site mutants. The cells and mouse
kidney tissue were incubated with “Pi. The cell
lysates were carried to immunoprecipitation (IP)
by PC-2 Ab (E2). After autoradiography, IP was
verified by immunoblot (IB) using PC-2 Ab (C2,
B9).

2. The functional role of phosphorylation
of PC-2

1) The cation channel function
LLC-PK1 cells stably expressing wild-type
and mutant PC-2 were stimulated with vaso-
pressin, to induce intracellular calcium release.
Changes in the ratio of calcium-dependent fluo-
rescence over prestimulus background fluores-
cence (F/F0) were plotted in LLC-PK1 cells.
2) The subcellular localization and
trafficking
Several cells lines of PKD-2 and PKD-2 mu-
tant were used. Subcellular localization were in-
vested by IF cell staining, Endo H sensitivity
test and cell surface biotinylation.
3) The interaction with PC-1 and self-
association with PC-2 :Co-IP
Co-transfection of a HA-tagged wild type
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Fig. 1. Polycystin-2 was constitutively phosphorylated in vivo.

PKD-2 and mutant Myc-tagged PKD-2 were
followed IP and IB with anti-HA and anti-Myc.
Co-transfection of a HA-tagged PKD-1 and wild
type or phosphrylation site-mutant Myc-tagged
PKD-2 were followed by IP and IB with anti-
HA and anti-Myc.
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We know there are 4 putative phosphorylation Fig. 2. Polvevstin-2 hosphorviated at S812
sites in PKD-2; T721, S801, S812 and S829. All *® = sitg.ycys v e oo

cell lines and mouse kidney were constitutively
phosphorylated in vivo (Fig. 1). PC-2 was phos-
phorylated at S812 (Fig. 2).
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Fig. 3. The vasopressin-induced calcium transients was measured in LLC-PKI cells. B10 lost Ca -channel

activity.

2. The functional role of phosphorylation
of PC-2

1) The cation channel function
Overexpressed wild type PKD-2 showed sig-
nificant

large calcium transients, compared to

The phosphorylation site-mutant
(B10) lost Ca™ " -channel activity (Fig. 3).

2) The subcellular localization and

control cell.

trafficking
The BI10 mutant, which was defect in phos-
phorylation, retained the same expression pattern
(ER) as wild type PKD-2 (Fig. 4).
3) The interaction with PC-1 and self-
association with PC-2 : Co-IP
Mutant PC-2 D511V
phorylation mutant) as well as wild type, retained
interaction with wild type PC-2 and L703 (trun-

(missense), B10 (phos-

cated mutant) lost interaction with wild type PC-
2 (Fig. 5). B10 probably showed loss of interac-
tion capacity with PC-1 (Fig. 6).

Fig. 4. B10 mutant, which was defect in phospho-
rvaltion, was observed in a fine reticular
cvtoplasmic and perinuclear pattern con-
sistant with expression in ER.

DISCUSSION

In present study, we provide evidence that
PC-2 expressed in the ER is a calcium channel.
PC-2 is phosphorylated at S812 in vivo. The
phosphorylation mutant (B10) loses the calcium
channel activity. The phosphorylation of PC-2

has no effect in the subcellular localization and
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Fig. 5. Mutant polycystin-2 D511V, BI0 (phospho-
rvlation-defective), as well as wild type,
retained interaction with wild type poly-
cystin-2.
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Fig. 6. Phosphorylation-defective polycystin-2 (BI0)
probably showed loss of interaction capacity
with polycystin-1.

trafficking. But it probably influences the interac-
tion capacity with PC-1. In conclusion, the phos-
phorylation of PC-2 is essential to its normal
function.

In future study, we will determine which Kki-
nases are responsible for phosphorylation of PC-
2. Using specific kinases and activators or inhib-
itors of these kinases will be utilized to identify
important components of PKDZ pathway.
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