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Abstract: In glomerular mesangial cell (GMC), important regulators of glomerular filtration,
adenovirus-mediated overexpression of calcium regulated nonkinase (CRNK), a dominant inter-
fering calcium-regulated nonreceptor proline-rich tyrosine kinase 2 (Pyk2) construct, inhibited
Pyk2 activity and caused enhanced RhoA activity, enriched cortical actin formation at time
of cell replating, and reduction of spreading. We aimed to further explore Pyk2 regulation of
the actin dynamic during cell spreading as a vital characteristic of GMC function. GMC were
infected with adenovirus encoding CRNK or green fluorescent protein (GFP) as a control and
48 hours after infection cells were harvested and either re-plated or left in suspension for one
hour. De novo adhesion to substrate was significantly decreased after Pyk2 activity inhibition
and was further diminished after treatment with Rho-associated kinase inhibitor. Inhibition
of Pyk2 was associated with increased filamentous actin formation and a corresponding
decrease in globular to filamentous actin ratio during cell spreading. Phosphorylation and
expression of cofilin, a RhoA-regulated filamentous actin destabilizing factor, were similar in
CRNK-expressing and control GMC. Expression of profilin, an activator of actin polymeriza-
tion, was enhanced, whereas phosphorylation of Pyk2 and p130Cas was decreased. Our data
suggest that Pyk2 signaling controls the filamentous actin formation during cell spreading via
upregulation of profilin expression.

Keywords: Pyk2, profilin, cell spreading, adhesion, glomerular mesangial cells, p130Cas, actin
dynamic, ROCK inhibition

Introduction

Calcium-regulated nonreceptor proline-rich tyrosine kinase 2, or Pyk2 (also known as
RAFTK, FAK2, CAKP, and CADTK), is a cytoplasmic protein tyrosine kinase that,
together with the focal adhesion kinase (FAK), belongs to a unique subfamily of tyro-
sine kinases.' Pyk2 can play a crucial role in the cytoskeleton rearrangements involved
in migration, contraction and adhesion, exhibiting tissue-specific function.>® Previously
we demonstrated that Pyk2 is expressed and can be activated in glomerular mesangial
cell (GMC),” which are important regulators of glomerular filtration in normal physi-
ological conditions as well as in renal pathologies (diabetic nephropathy, hypertensive
glomerulopathy, and glomerulonephritis).* We described that decrease in basal endog-
enous Pyk?2 activity is associated with 1) enhanced GTP-loading of RhoA, a member
of the Ras superfamily of small GTPases, in quiescent cultured GMC; 2) decreased cell
adhesion and spreading; 3) increased cortical filamentous actin formation during cell
spreading as seen by filamentous actin visualization.” Our findings suggest that Pyk2 can
be involved into GMC cytoskeleton rearrangements, mediating its effects in parallel or/and
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in synergy with Rho-associated kinase (ROCK). Indeed, many
actin-anchored structures such as focal adhesions are active
sites of intracellular signaling.'® Integrin receptor clustering in
focal adhesions is critical for the activation of protein tyrosine
kinases of Pyk2/FAK and Src families and members of the Rho
family of small GTPases.!!

The actin cytoskeleton and a network of signaling pathways
originating from cell surface receptors cooperate to promote
an appropriate response of the cell. During morphological
changes, the actin cytoskeleton responds to signals by providing
astructural frame, but it also organizes signaling pathways and
it may perform signaling functions by itself. Both the assembly
and the disassembly of actin filaments is regulated by RhoA,'
which has two major effectors: ROCK and mDia (mammalian
homolog of Drosophila diaphanous). The mDia is a formin
molecule that catalyzes actin nucleation and polymerizes long
actin filaments."® Profilin mediates incorporation of ATP-bound
globular actin into the barbed (+) end of the filaments. Cofilin
severs and dissociates the filamentous actin at their pointed (—)
end. RhoA activates profilin via mDia, while cofilin is inacti-
vated by phosphorylation via LIM kinase, which is under the
control of ROCK. Polymerizing actins are ATP-bound but as
they get older in filaments ATP get hydrolyzed to ADP.!*1¢

Originally described as an actin-binding protein, profilin
has now been shown to interact with more than a dozen
proteins in mammalian cells. Some of the more recently
intriguing interactions are within neurons involving a neu-
ronal profilin family member.!” Recently profilin has been
identified as direct target of ROCK1, inhibiting its globular
actin polymerizing activity.'* Y-27632 blocks the ROCK-
mediated phosphorylation of profilin Ser-137 in HEK293
cells and primary neurons, which maintains profilin in an
active state. Profilin is now described as a regulator of various
cellular processes such as cytoskeletal dynamics, membrane
trafficking, and nuclear transport. Profilin is a necessary ele-
ment in key steps of neuronal differentiation and synaptic
plasticity, and embodies properties postulated for a synaptic
tag. Some data indicate that profilin might exhibit cell-spe-
cific function, suggesting that in kidney cells regulation and
activity of profilin can exhibit different pattern compared to
our understanding gained in other systems.

The actin cytoskeleton has important functions in various
biological processes in all eukaryotic cells including cell
motility, migration and adhesion.”” The regulation of the
cytoskeleton has therefore a central role in normal physiology
as well as in diseases such as diabetes, hypertension, and renal
inflammation. Currently the link between Pyk2 and cellular
actin dynamic in GMC remains largely unknown. In this

study we aimed to investigate relationship between Pyk2
activity and key regulators of actin de- and polymerization,
cofilin and profilin, respectively, during cell spreading as an
important function of mesangial cells.

Materials and methods

Materials

The enhanced chemiluminescence detection system kit was
supplied by Amersham Pharmacia Biotech (Baie d’Urf¢,
QC, Canada). The BCA protein assay kit was from Pierce
(Rockford, IL). All other reagents, unless different indicated,
were from Sigma (St. Louis, MO).

Antibodies

For the Western blotting analysis rabbit polyclonal anti-
p130Cas, anti-total Pyk2, and mouse monoclonal anti-FLAG
antibodies were obtained from Santa Cruz Biotechnology
(Santa Cruz, CA). Mouse monoclonal anti-actin antibody
was from ICN Biochemicals (Costa Mesa, CA). Polyclonal
phosphorylation state-specific anti-Pyk2 Y402 antibody
was from Biosource International (Camarillo, CA). Rabbit
anti-Cofilin 1, phospho (Ser3) polyclonal antibody was
from ECM Bioscience (Versailles, KY). Mouse monoclonal
anti-profilin antibody was from BD Transduction Labora-
tories (Lexington, KY). Rabbit polyclonal phosphorylation
state-specific anti-p130Cas Y165 was from Cell Signaling
Technology (Beverly, MA). The horseradish peroxidase-
conjugated goat anti-mouse and goat anti-rabbit immuno-
globulins were bought from BioRad (Hercules, CA).

Cell culture and adenovirus-mediated

gene transfer

All materials for cell culturing were purchased from Invitrogen
(Carlsbad, CA). Previously characterized SV40-transformed
human GMC? were cultured in RPMI 1640 supplemented with
10% fetal bovine serum, 10 mM HEPES, 2 mM glutamine,
penicillin (100 units/ml), and streptomycin (100 pg/ml) in a
37 °C humidified incubator with 5% CO,. The recombinant
adenoviral vector (Ad) encoding the carboxyl terminus of Pyk2
termed CRNK for calcium-dependent tyrosine kinase-related
nonkinase (AdCRNK) and control viruses (AdGFP) were
constructed and used exactly as described previously.?!

Cell spreading, lysis,

and immunoblot analysis

AdGFP-, and AACRNK-infected human GMC were allowing
to spread or were left in suspension on ice in serum-free
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media as described previously.” In each experimental
condition the cells were lysed, and then subjected to Western
blotting analysis as described previously.’?!

Adhesion assays

Cell adhesion in AdGFP- and AACRNK-infected human
GMC were analyzed exactly as described previously® except
that serum-free RPMI with or without ROCK inhibitor
Y27632 at the final concentration 10 UM, or with solvent was
added into each plate prior to addition of the suspended cells.
After one hour incubation at 37 °C, cell adhesion was stopped
by removing the medium, washing twice with phosphate-
buffered saline (PBS), and incubating with 70% ethanol for
20 minutes. Cells were stained with crystal violet, washed
four times with PBS, and the dye was extracted with 0.1 M
sodium citrate for 30 min. Optical density was measured at
595 nm in an automatic plate reader (Synergy-HT; BioTek
Instruments, Inc., Winooski, VT). After background subtrac-
tion data were present as an average of three experiments.

G/F actin assay

AdGFP- and AdCRNK-infected GMC were detached by
trypsinization, and re-suspended in serum-free RPMI. The
cell concentration was adjusted to 180,000 cells/ml for
re-plating in 35 mm tissue culture dishes. Serum-free RPMI
(1 ml) was poured into each culture dish prior to addition of
the suspended cells. After incubation at 37 °C for one hour,
medium was removed and lysis buffer was added to each
condition plate. Filamentous actin (F-actin) and free globu-
lar-actin (G-actin) content in GMC were measured using an
assay kit obtained from Cytoskeleton Inc. (Denver, CO).
Briefly, upon exposure to various stimuli and/or inhibitors,
GMC were homogenized in cell lysis and F-actin stabiliza-
tion buffer (50 mmol/L PIPES, 50 mmol/L NaCl, 5 mmol/L
MgCl,, S mmol/L EGTA, 5% (v/v) lyceral, 0.1% (v/v)
Nonidet P-40, 0.1% (v/v) Triton X-100, 0.1% (v/v) Tween
20, 0.1% (v/v) 2-mercaptoethanol, and 0.001% (v/v) antifoam
and a protease inhibitor cocktail followed by centrifugation
for one hour at 100000 g to separate the F-actin from G-actin
pool. Supernatants of the protein extracts were collected after
centrifugation. The pellets were resuspended in ice-cold
dH,O plus 1 UM cytochalasin D and then incubated on ice
for one hour to dissociate F-actin. The resuspended pellets
were gently mixed every 15 min. Equal amounts of both the
supernatant (G-actin) and the resuspended pellet (F-actin)
were subjected to analysis of immunoblot with the use of
an actin antibody (Cytoskeleton Inc.). Western blotting
data were scanned and subjected to densitometry analysis.

In each experiment final results are presented as G/F actin
ratio relative to GFP-expressing control.

Statistics

Data are reported as means = SEM unless otherwise indi-
cated. For Western blotting densitometry statistical analysis
was performed by one- or two-ways analysis of variance
(ANOVA), followed by a Duncan post hoc test. Two-way
ANOVA analysis followed by Tukey test was done to
estimate differences between the groups in adhesion experi-
ments. The differences between means were considered
significant at p < 0.05.

Results

Simultaneous inhibition of endogenous
Pyk2 and ROCK activities reduces
GMC adhesion

Since Pyk2 was shown to be involved in formation and
maturation of focal adhesions, we studied GMC adhesion and
spreading as indicators of functional phenotype that could
be linked to Pyk2 activity in numerous cell types.? First, we
checked GMC adhesion in the presence and absence of ROCK
inhibitor, because RhoA activation was described to be impor-
tant for cell-matrix adhesion site formation. Fibronectin (FN)
was chosen as a substrate because it was shown 1) to stimulate
Pyk2 activity via Bl integrins;? 2) to be secreted by GCM
for regulating its function;** 3) to be important pathological
factor in several renal diseases.” AAGFP infected GMC dem-
onstrated no significant change in the number of cells bound
to FN after ROCK inhibition (Figure 1A, white and grey-
on-white bars). After on hour incubation CRNK expressing
GMC attachment to FN was significantly reduced by about
30% compared to GFP control after one hour incubation
(Figure 1A, grey-on-white). Addition of ROCK inhibitor to
AdCRNK infected GMC markedly decreased cell attachment
even further by about 35% compared to AACRNK sample
(Figure 1A, dark grey and dark-grey-on-light-grey bars) and
by about 50% compared to AAGFP sample (Figure 1 A, grey-
on-white and dark-grey-on-light-grey bars).

Next we determined whether phosphorylation status of
endogenous Pyk?2 is associated with 1h of spreading on regular
cell culture treated plastic with and without ROCK inhibition
(Figure 1B). Consistent with adhesion data (Figure 1A) Pyk2
activation, which was measured by Western blotting with
anti-phosphoY402 Pyk?2 antibody was reduced after ROCK
application in both GMC populations. CRNK overexpres-
sion led to a decrease in endogenous Pyk2 activation when
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compared to GFP control (Figure 1B). Equal protein loading
was confirmed by immunoblotting of cell lysates with anti-
actin antibodies.

Inhibition of endogenous Pyk2 activation
by CRNK expression led to increased

F-actin formation during cell spreading
Cell spreading is an unique process actively engaging not
only integrins, but also actin cytoskeleton transformations.?
Previously we described that endogenous Pyk2 inhibition
by CRNK was accompanied by enriched peripheral cortical
F-actin staining compare to GFP control with diffuse F-actin
representation.’ In the current study we quantified cellular
filamentous actin content by measuring G/F actin ratio. As
illustrated on Figure 1C, at one hour after replating CRNK
expressing cells had significantly smaller (about 50%
reduction; p < 0.05, n = 4) G/F actin ratio compared to
GFP expressing GMC. Decrease in G/F ratio reflects rela-
tive increase in filamentous actin amount. Similar increase
in detectable F-actin amount after CRNK overexpression
was observed after cytochalasin D pretreatment of spreading
cells. Pretreatment with phalloidin, which suppose to stabilize
formed filamentous actin structures, did not reveal statisti-
cally significant difference between cell populations.

Inhibition of endogenous Pyk2
phosphorylation associated

with increased profilin expression
We analyzed two key regulators of filamentous actin assembly
and disassembly (profilin and cofilin) with and without endog-
enous Pyk2 activity inhibition. Initially we hypothesized
that filamentous actin accumulation in CRNK-expressing
cells might be due to increased cofilin Ser-3 phosphoryla-
tion, inactivating severing activity of cofilin. Thus, we used
anti-cofilin, phosphorylated on Ser-3, antibody to compare
GFP- and CRNK-expressing GMC left in suspension or
replated for 1h. Representative results of this experiment are
shown on Figure 2A. Cofilin phosphorylation was increased
by about 35% after plating GMC on culture dish compare
to suspension. However, we did not observe any difference
between GFP- and CRNK-expressing cells, as measured by
relative amount of phosphorylated cofilin to actin, acquired
from densitometry of Western blotting data (Figure 2A).
Then we analyzed profilin expression as another possible
reason for increased filamentous actin formation in substrate
attached GMC after Pyk2 inhibition. In accordance with our
previously published results,” CRNK overexpression caused

significant decrease in phosphorylated tyrosin 402 of Pyk2 and
tyrosin 165 of p130Cas substrate binding domain (Figure 2B,
first and second panels from the top). In contrast, the level
of endogenous profilin protein, as evaluated by Western blot
analysis of cell lysates, was significantly (p < 0.05, n = 4)
increased almost twice in cells infected with AACRNK, when
compared to cells treated with control virus (Figure 2B, C).
Results of representative experiment are shown in Figure 2B.
Equal protein loading was confirmed by immunoblotting of
cell lysates with anti-actin antibodies (Figure 2, fourth panel).
Summary of four independent experiments analyzing profilin
expression normalized by actin presented on Figure 2C.

Discussion
In the present study we report that in human GMC de novo
adhesion to substrate was significantly decreased after inhibi-
tion of Pyk2 activity and was further diminished after treatment
with ROCK inhibitor, suggesting cross talk between Pyk2
and RhoA signaling during GMC adhesion. Interestingly,
there was no difference in GMC adhesion between AdGFP
and AAGFP+Y cell populations (Figure 1A). GMC adhesion
data correlated with endogenous Pyk2 phosphorylation in
the same experimental conditions: 1) one hour attachment,
2) with and without ROCK inhibitor added, and 3) with and
without CRNK overexpression, which inhibits endogenous
Pyk2 activation (Figure 1B). These data suggest that there is
athreshold level of Pyk2 activity, important for support of cell
adhesion. ROCK inhibition can decrease Pyk2 activity, but
such decrease was not enough to detect significant change in
cell adhesion. In AAGFP cells, even after addition of ROCK
inhibitor, Pyk2 phosphorylation was still higher compared
to both AACRNK groups with and without Y27632. CRNK
overexpression reduced Pyk2 phosphorylations to greater
extend when compared to cells treated with ROCK inhibiter,
significantly affecting adhesion. Simultaneous application of
both inhibitors had synergic effect on cell adhesion and Pyk2
phosphorylation, highlighting key role of Pyk2 signaling
during GMC adhesion. We have not detected any changes in
cofilin phosphorylation between AAGFP and AJCRNK GMC.
RhoA-dependent cofilin phosphorylation was linked to cell
spreading, but not adhesion in different cell types.?”
Hypothetical interactions between Pyk2 and RhoA sig-
naling pathways, resulting in changes in profilin expression,
reflected in Figure 3. Heterodimeric integrin receptors could
potentially activate Rho via signals originating from cytoplas-
mic domain of beta-integrin subunit at focal adhesions, and
thus the mechanisms activating the Rho and Pyk2 pathways
would partially overlap. Pyk2 was found co-localized with
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Figure | Pyk2 activity in GMC adhesion. A) Glomerular mesangial cell adhesion depends on endogenous Pyk2 and Rho-associated kinase (ROCK) activities. Graph is a summary
of three independent experiments analyzing GMC adhesion (see Methods for details) to fibronectin (FN) or bovine serum albumin (BSA) as a negative control in the presence
or the absence of ROCK inhibitorY27632 (10 uM) one hour after plating. B) Pyk2 phosphorylation decreased after ROCK inhibitor application in GMC. GFP- (marked as “G”
on corresponding lanes) or CRNK-expressing (marked as “C” on corresponding lanes) GMC were allowed to spread for one hour in presence or absence of Y27632, washed
three times, lysed and subjected to Western blotting analysis with anti-phosphorylated tyrosin 402 of Pyk2 (top panel) and anti-actin (bottom panel) antibody. C) Inhibition of
endogenous Pyk2 phosphorylation associated with increase of relative to globular filamentous actin formation. Quiescent AdGFP- and AdCRNK-infected human GMC were
allowed to spread for one hour, then washed with PBS three times and lysed. Total cell lysates were subjected to G/F actin assay as described in Methods. Graphical results of
four independent experiments presented. P < 0.05 was considered significant and marked as * on the graph.

Abbreviations: CRNK, calcium regulated nonkinase; GFP, green fluorescent protein; GMC, glomerular mesangial cell; Pyk2, proline-rich tyrosine kinase 2.
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Figure 2 Inhibition of endogenous Pyk2 phosphorylation associated with increased profilin expression A) Cofilin phosphorylation does not change after endogenous
Pyk2 activity inhibition with CRNK expression. Representative example of five experiments is shown. No significant difference in cofilin phosphorylation between
GFP- and CRNK-expressing GMC were detected after one hour of spreading. B) Profilin protein level was increased after CRNK overexpression in GMC. Lysates from
one hour re-plated AAGFP- and AdCRNK-infected human GMC were resolved by SDS-PAGE and immunoblotted either with anti-phosphorilated tyrosin 402 of Pyk2
(top panel), or with anti-profilin antibody (second panel from the top), or with anti-phosphorilated tyrosin 165 of pI130Cas (third panel from the top), or with anti-actin
antibody (bottom panel) for loading control. Decreases in Pyk2 and p130Cas phosphorylation after CRNK expression were associated with increase in profilin level.
C) Results of four independent experiments analyzing profilin expression summarized graphically. Densitometry data normalized to AAGFP control and presented as

mean + SEM.

Notes: *statistically significant difference (p < 0.05) compared to control. In average profiling expression was increased twice after CRNK expression.
Abbreviations: CRNK, calcium regulated nonkinase; GFP, green fluorescent protein; GMC, glomerular mesangial cell; Pyk2, proline-rich tyrosine kinase 2; SEM, standard

error of mean.

actin in axons and growth cones of differentiated PC12 cells,”

suggesting RhoA activity importance for maintaining of intact
cytoskeleton and corresponding Pyk?2 translocation. Further-
more, RhoA-dependent regulation of the actin cytoskeleton
selectively regulates smooth muscle cell differentiation marker
gene expression by modulating serum response transcriptional
factor (SRF) translocation to the nucleus and by altering SRF-
dependent transcription activity.'®*® These findings suggest
that RhoA signaling may serve as a convergence point for the
multiple signaling pathways that regulate cell type-specific
differentiation. Additionally, post-transcriptional mechanisms
may, under certain conditions, influence the level of differen-
tiation marker proteins including profilin, as shown recently
in serum-starved airway smooth muscle cells. Accumulation
of SM22 and smooth muscle myosin heavy chain is regu-
lated independently of mRNA level by a pathway involving
phosphatidylinositide-3-kinase (PI3K), mammalian target
of rapamycin (mTOR), and p70 S6 kinase.*! Our finding of

Pyk2 activity correlation 1) with basal RhoA GTP-loading,
2) with ROCK activity and cell adhesion status, and 3) with
profilin protein level, taken together with presented above line
of evidences may explain that increased protein expression of
profilin observed in our experiments by modulation Pyk2- and
RhoA-dependent transcriptional mechanisms in GMC. Yet,
further work needs to be done to support this hypothesis.
Alternatively, the increase in profilin protein can be
explained by changes in protein stability during cell spreading.
Some high dynamic cellular processes, including actin
assembly and degradation, can be rapidly regulated by post-
traslational mechanisms. Post-translational modifications by
SUMO can increase FAK kinase activity.’? Pyk2 and CRNK
have several sites suitable for SUMO modifications with
unknown functional consequences (SUMOplot Prediction;
Abgent, San Diego, CA). Yeast profilin homolog, Cdc3,
was shown to be modified by SUMO and this modification
was important for proper actin dynamic during budding of
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Figure 3 The proposed model of Pyk2 and RhoA signaling interactions resulting in changes in profilin expression. Heterodimeric integrin receptors could potentially activate
Rho via signals originating from cytoplasmic domain of beta-integrin subunit at focal adhesions, and thus the mechanisms activating the Rho and Pyk2 pathways would partially
overlap. In the present study we report that in human GMC de-novo adhesion to substrate was significantly decreased after Pyk2 activity inhibition and was further diminished
after treatment with ROCK kinase inhibitor, suggesting cross talk between Pyk2 and RhoA signaling. RhoA can stimulate profilin activity toward actin filament assembling via
mDia. At the same time, RhoA-dependent activation of ROCK may result in inhibition of profilin activity and stimulation of Pyk2 activity. Effect upon Pyk2 activity could be
mediated by ROCK-triggered changes in actin cytoskeleton. Furthermore, RhoA-dependent regulation of the actin cytoskeleton may promote profilin gene expression. Pyk2
activation can be important for focal adhesion sites formation. According to our data collected from human glomerular mesangial cells, Pyk2 also can diminish RhoA activity
status, activate p38 kinase, and may lead to inhibitory effect on profilin expression. Decrease of Pyk2 activation with CRNK overexpression (see text for more details) caused
overall balance shifted toward increased profilin expression. RhoA-ROCK-LIMK-Cofilin pathway is not shown. Inhibitory interactions are shown by red lines with bars. Stimula-
tory interactions are shown by green lines with arrows.

Abbreviations: CRNK, calcium regulated nonkinase; GFP, green fluorescent protein; GMC, glomerular mesangial cell; Pyk2, proline-rich tyrosine kinase 2; ROCK, Rho-
associated kinase; SEM, standard error of mean.

Actin filaments

daughter cell.* So we cannot exclude the possibility that
post-translational modifications of profilin or upstream
signaling pathways can be involved into stabilization of
protein in CRNK expressing GMC population. Studies of
SUMOylation or ubiquitination of Pyk2, CRNK and profilin
would help to clarify this issue. A Rapl-GTP-interacting
adaptor molecule (RIAM) is interacting with profilin, linking

Rapl and, correspondingly, Pyk2 to integrin activation and
actin dynamics.**

The ratio of globular to filamentous actin in spreading
CRNK-expressing cells compared with control cells was
decreased. This observation suggests that level of Pyk2
activity can affect actin polymerization and shift the local
balance between assembly and disassembly of actin towards
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cortical F-actin accumulation. Plausible explanation may
lay in formation of focal adhesions, which connect cells and
the extracellular matrix. Sawada and colleagues® reported
that the mechanical stretching of cells induced p130Cas
stretching, an adaptor protein at focal adhesions, to undergo
a conformational change. This change promotes phosphoryla-
tion of p130Cas by Src family kinases and the transduction
of integrin-mediated signaling. Correspondently, decreased
p130Cas phosphorylation after inhibited Pyk2 activity may
result in reduced number of focal adhesions formed or in
impairment of their maturity (ie, increase in size). Therefore,
the reduced number of or impaired focal adhesions affected
F-actin formation. It is plausible that obtained data can be
explained if in GFP-expressing GMC filamentous actin
formation during cell spreading characterized by multiple
branching of actin assembling network, and in the CRNK
population it would be fewer origins of actin monomers
polymerization resulting in longer filaments. Indeed, with
more barber (+) ends and shorter filaments in actin network
presented, the addition of cytochalasin D will result in rela-
tive decrease of filamentous actin compared to network with
less globular actin assembling sites and longer filaments
(Figure 1C). Additionally, stabilization of the filamentous
actin with phalloidin suppose result in similar or less rela-
tive amount of F-actin detected in case of longer but fewer
filaments compared to more branched network. Molecular
mechanisms regulating actin network architecture may
include CRNK interference 1) with Ena/VASP actin branch-
ing activity via interaction with Arp2/3; and/or 2) with Ena/
VASP activity to enhance actin filament elongation via the
recruitment of profilin-actin complexes to sites of active actin
remodelling such as the tips of spreading lamellipodia.*®
The physiological role of GMC in glomerulus is to
provide structural support for and regulate blood flow
of the glomerular capillaries by the contractile activity
toward fenestrated endothelium and glomerular basement
membrane. GMC contraction decreases the surface area of
the basement membrane therefore directly affecting glomeru-
lar filtration rate. The connection between Pyk2 and profilin
might have functional importance for GMC especially during
disease-associated changes. In cultured rat mesangial cells,
expression of profilin mRNA and protein was upregulated
by basic fibroblast growth factor (bFGF) but not by platelet-
derived growth factor or transforming growth factor-beta
(TGF-beta). Similarly to profilin, Pyk2 is activated by bFGF
stimulation resulting in p38 and JNK signaling induction.?”**
Therefore, Pyk2 and profilin may be united in hypothetical
signaling cascade. However, TGF-beta specifically induces

profilin expression in the myofibroblast,* suggesting
cell-specific transcription regulation by different growth
factors. Interesting that Pyk2 was shown to be involved into
TGF-beta-induced signaling. Specifically, TGF-beta induced
the phosphorylation of focal adhesion kinase Pyk2, and this
effect was markedly increased in the presence of immobilized
fibronectin, suggesting a collaborative role for fibronectin-
specific integrins.* Yet, it remains to be established whether
fibronectin is indeed an important factor in Pyk2-mediated
signaling in mesangial cells.

In summary, we have demonstrated that in human GMC
de novo adhesion to substrate was significantly decreased
after Pyk2 activity inhibition and was further diminished
after treatment with ROCK inhibitor. Adenovirus-mediated
CRNK expression was associated with increased forma-
tion of filamentous actin and a corresponding decrease in
globular to filamentous actin ratio during cell spreading when
compared with control cells. Profilin, an important activator
of actin polymerization, expression was enhanced and this
increase was associated with decrease in Pyk2 and p130Cas
phosphorylations in CRNK-expressing GMC compared to
control cells. Our data suggest Pyk2 signaling cascade may
control the filamentous actin formation during cell spreading
via regulation of profilin expression.
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