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Malignant rhabdoid tumours (MRT) are highly aggressive cancers of early childhood that
arise in different organs or tissues. The unifying criterion for these tumours is the presence
of inactivating mutations of the hSNF5/INI1 tumour suppressor gene which encodes a core
subunit of the chromatin remodelling SWI/SNF complex. Using a variety of markers we
analysed the phenotypic traits of MON and DEV cell lines derived respectively from an
undifferentiated abdominal MRT and from a brain MRT. DEV cells express spontaneously

a wide range of neural and glial markers. It can be induced to differentiate into the neural

Keywords: lineage following hSNF5/INI1 expression with appearance of neurite processes, strong
Rhabdoid increase of neural markers and decrease of glial markers. A less pronounced neural differ-
Suppressor entiation is also observed with MON cells, which possess more primitive polyphenotypic
Neural features with positivity for markers from the three embryonic layers. Finally, we show that
Differentiation the neural differentiation of rat PC12 cells in the presence of nerve growth factor (NGF) is
PC12 cells strongly impaired when hSNF5/INI1 expression is inhibited by RNA interference. Altogether
these results indicate that hSNF5/INI1 is an essential subunit for SWI/SNF-dependant
induction of neural differentiation programs. Further experiments should enable docu-

mentation of whether it provides instructive or permissive signals for differentiation.
© 2006 Elsevier Ltd. All rights reserved.
1. Introduction ies have reported variable immunostaining reactivity for phe-

notypic markers including mesodermic,> myogenic,*

Malignant rhabdoid tumour (MRT) was originally described as
a rare and highly aggressive renal malignant neoplasm of in-
fancy and early childhood.! Subsequently, extrarenal MRTs
have been reported in a variety of organs including the central
nervous system (CNS), liver, skin, and soft tissues. Histologi-
cally, MRT is composed of sheets of round or polygonal cells
with vesicular nuclei and prominent nucleoli. Rhabdoid cells
frequently contain eosinophilic hyaline intracytoplasmic
inclusions corresponding to whorls of intermediate filament.?
Apart from constant positivity for vimentin, numerous stud-
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epithelial®> and neuro-ectodermal.® Variable differentiation
areas can be observed within the same tumour. According
to this phenotypic diversity of MRT, various cellular origins
have been proposed for the original rhabdoid progenitor,
which is still unknown.

This phenotypic variability contrasts with a strong genetic
homogeneity. Indeed, MRT's are characterised by biallelic inac-
tivation of the hSNF5/INI1 tumour suppressor gene localised
at the 22q11.2 chromosome region.” Constitutional mutation
of this gene defines a hereditary condition, which predisposes
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to renal and extra-renal rhabdoid tumours.®*° The tumour
suppressor role of hSNF5/INI1 was confirmed in mice since
15-30% of mice heterozygous for hSNF5/INI1 mutation
develop poorly differentiated tumours resembling MRT.****3
Moreover the conditional somatic inactivation of hSNF5/INI1
results in the extremely rapid development of aggressive
lymphoma.**

hSNF5/INI1 encodes a 47 Kda subunit of the SWI/SNF mul-
tiprotein complex, which remodels nucleosomes in vitro in an
ATP-dependant manner. The SWI/SNF complex plays a criti-
cal role in the chromatin remodelling associated with tran-
scription regulation. More specifically, it plays a co-activator
role with various transcription factors involved in the induc-
tion of differentiation processes.’™® It also interacts physi-
cally and functionally with pRB and HDAC1 to repress E2F
transcription factor activity and inhibit S-phase entry.'”*® In
agreement with hSNF5/INI1 playing an essential role within
the SWI/SNF complex, recent studies have shown that
expression of hSNF5/INI1 in rhabdoid cell lines is able to inhi-
bit S-phase entry and promotes Gl-arrest in a Rb-dependant
manner.’®?* The observation that the undifferentiated phe-
notype of MRT is associated with a loss of hSNF5/INI1 func-
tion suggests that hSNF5/INI1 may be
differentiation processes. However, hSNF5/INI1 function in
SWI/SNF-dependant transcriptional regulation of differentia-
tion programs remains to be determined.

In this study we have investigated phenotypic markers
diversity of two rhabdoid cell lines and analysed differ-
entiation potential following hSNF5/INI1 reexpression as
compared to cyclic adenosine monophosphate (CAMP) treat-
ment. Our study indicates that hSNF5/INI1 expression in
rhabdoid cells induces a neuronal differentiation phenotype
as documented by increased expression for neural markers
and neurite formation. In agreement with the hypothesis of
hSNF5/INI1 playing a crucial role in neuronal differentiation
we show that hSNF5/INI1 knockdown can inhibit the NGF-
induced differentiation of PC12 cells.

involved in

2. Materials and methods

2.1.  Cell lines and differentiation media

MON’ and DEV?* cell lines were grown in RPMI supplemented
with 10% fetal calf serum (FCS) and 10 pg/ml Penicillin/Strep-
tomycin (Invitrogen, Life Technologies). For induction experi-
ments, dibutyl cAMP (0.5 mM, Sigma Aldrich) was added to
the culture medium. The PC12 cell line was grown on collagen
coated dishes (10 ng/ml, Sigma) in DMEM supplemented with
10% heat inactivated horse serum, 5% FCS and Penicillin/
Streptomycin. The differentiation of PC12 cells was induced
by 50 ng/ml 7S-NGF (Chemicon International) in DMEM sup-
plemented with 0.5% iHS.

2.2. Antibodies

Monoclonal mouse anti-human antibodies (Mab) against al-
pha-smooth muscle actin (ASMA) (clone 1A4), CK8 (35pH11),
CK18 (DC10), CD31 (JC70A), CD34 (QBEnd 10), CD83, CD117
(104D2), epithelial membrane antigen (EMA) (E29), isotype
control IgG (A57H), Neurofilament protein (NFP) (2F11),

p75NCSFR (NGFRS), vimentin (V9), and polyclonal rabbit anti-
cow glial fibrillary acid protein (GFAP) and pS100 were pur-
chased from DAKO. Mab CD68 (Y1/82A), CD146 (P1H12),
CD44 (G44-26) were from Pharmingen BD Biosciences, micro-
tubule associated protein 2 (MAP2) (HM-2) from Sigma, Bone
Sialo Protein (BSP) from BioDesign International; polyclonal
goat anti human HNF-3p (M-20) and polyclonal rabbit anti hu-
man VEGFR (C20 sc-315) from SantaCruz.

2.3. Fluorescent-activated cell sorter (FACS) analysis

Membrane antigen expressions were analysed on fresh cells
cultivated until 50-70% of confluence. Cells were stripped
from the culture dish using PBS-EDTA 5 mM, washed twice
in PBS-0.5% BSA and incubated with primary antibody (1/
100°) for 15 min at 4 °C. After washing, cells were incubated
with 1/100° FITC-conjugated donkey anti-mouse, anti-rabbit
or anti-goat IgG secondary antibody (Jackson ImmunoRe-
search) according to the same procedure. Intracellular antigen
expressions were analysed on fixed and permeabilised cells.
Cells were stripped, washed twice, then fixed in 3.7% parafor-
maldehyde (Sigma) for 15 min at 4 °C. Cells were washed twice
in PBS and treated with PBS-0.1% Triton for 5 min at 4 °C, ex-
cept for HNF-3p antigen expression which was analysed on
methanol permeabilised cells (5 min at 4 °C). Labelling was
performed as on fresh cells. FACS analysis was performed on
a FAC-Scalibur analyser (Beckton Dickinson). For each marker,
means of at least three independent experiments with at least
n > 6 values were analysed using t-test.

2.4.  Plasmids, siRNA and transfections

Cells were seeded 24 h prior to transfection at a density of
3x 10° cells/well in 6-well plates. At day 0, cells were rinsed
two times with non-supplemented RPMI medium, and trans-
fected with plasmid DNA or siRNA, as described further. The
pcDNA3-INI1 expression vector was previously described.’
Empty pcDNA3 vector was used as control (Clontech BD Bio-
sciences). Plasmidic DNA were transfected using Effecten re-
agent (Qiagen) according to modifications of the
manufacturer protocol: 1 ug of DNA was transfected with 6
ul of enhancer and 18 pl of Effecten for a 30 mm dish of
MON cells (two times more for a 30 mm dish of DEV cells),
in fresh medium supplemented for induction of differentia-
tion as indicated in each experiment. The control and the
SMARTpool™ hSNF5/INI-specific siRNA (accession number
ABO017343) were purchased from Dharmacon, MWG Genomic
Company. Twelve micro grams of siRNA were transfected on
PC12 cells in a 30 mm dish using 10 pl of Lipofectamine re-
agent (Invitrogen) according to manufacturer instruction, in
serum free medium for 4 h at 37 °C. At this time, control or
differentiation medium were added. Three days post-trans-
fection, cells were transfected a second time to maintain
the level of knockdown. Cells were harvested at day 5.

2.5.  Immunofluorescence staining and analysis of process
extension

DEV cells were grown onto 12 mm coverslips and trans-
fected as described previously. At day 5, cells were fixed,
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permeabilised and stained as described for FACS analysis.
Cells were stained with rat anti-HA (Roche Diagnosis) or
mouse anti-MAP2 primary antibodies and Alexa.Fluor-488-
conjugated donkey anti-rat or Cy3-conjugated donkey anti-
mouse secondary antibodies respectively. The coverslips were
mounted in Vectashield medium containing Dapi (1.5 pg/ml)
(Vector Laboratories). Immunofluorescent staining was ob-
served using Zeiss Axioplan-2 microscope and Plan-NeoFluar
opticals from Zeiss.

2.6.  Western blot analysis

For the detection of hSNF5/INI1, 80 ug of protein extracts were
subjected to SDS-PAGE™ and transferred to nitrocellulose
membrane (Amersham) using a semi-dry electroblotting sys-
tem for 45 min, 3 mA/cm. Membranes were stained with Pon-
seau-S solution 0.1% (Sigma) to perform a loading and
transfer control, and saturated for 1 h with 2% nonfat dry milk
in TSBT (10 mM Tris-HCI pH 8.0, 150 mM NaCl, 0.05% Tween
20). Blots were incubated overnight with polyclonal rabbit
anti-hSNF5/INI1 (1/250%) antibody.?” Membranes were rinsed
three times for 5 min in TSBT and incubated for 1 h at RT with
peroxidase-conjugated goat anti-rabbit antibody (Jackson
ImmunoResearch). Bound antibody was detected using ECL
kit (Pierce/Perbio, France).

3. Results

3.1.  MON and DEV rhabdoid cell lines present
heterogeneous morphologies and antigen expression profiles

MON and DEV cell lines display similar genetic alterations
leading to the absence of hSNF5/INI1 expression.” In contrast,

they were established from different tumour localisations and
exhibit distinct morphological appearance in culture (Fig. 1A).
The MON cell line was established from abdominal MRT and
grows homogeneously as small polygonal and poorly adherent
cells. The DEV cell line was established from a medulloblas-
toma?* and was subsequently shown to exhibit a non-sense
heterozygous mutation (W51X) of hSNF5/INI1 associated with
a loss of heterozygosity (LOH) other allele therefore linking this
tumour to MRT.? DEV cells grow heterogeneously as clusters of
small hexagonal cells associated with more dispersed cells
exhibiting membrane extensions.

In order to investigate and compare the phenotype of MON
and DEYV cell lines, particularly in relationship with differenti-
ation states, we performed extensive FACS analysis of antigen
expression summarised in Table 1. These antigens were cho-
sen according to their mesenchymal, epithelial or stem cells
specific expression. Among this last category, CD34 antigen,
tested as a stem cell marker, was strongly expressed on
MON cells but not on DEV cells. CD117 antigen, the c-KIT
receptor for stem cell factor (SCF) involved in development
and survival of a variety of primitive cells, was present on
10% of MON cells whereas DEV cells were negatives. Among
more mature markers, subpopulation of these two cell lines
were positives for CD68, a lysosomal associated membrane
protein (LAMP) involved in endocytosis pathway and highly
expressed in macrophages. CD83 which labels dendritic cells
was positive in a subpopulation (14%) of MON cells, and CD44
antigen was highly expressed in 100% of MON cells. Contrarily
these two markers were not expressed on DEV cells. ASMA
isoform and BSP were expressed on these two cell lines.
Hepatocyte Nuclear Factor 3p (HNF-3B), a mature marker of
the hepatocyte lineage, was expressed in MON cells but not
in DEV cell line.
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Fig. 1 - FAGCS analysis of antigen expression patterns on MON and DEV rhabdoid cell lines. (A) Light microscopy appearance
(20x) of MON and DEV cell lines. (B) FACS analysis of markers expression. CD34 and p75"“"* membrane antigen expressions
were determined on non-permeabilised cells. NFP, NeuN, MAP2, GFAP and pS100 expressions were determined on triton
permeabilised cells. FITGC positive cells were gated (R1) as compared to isotypically matched control antibodies. The
percentage (%) of positive cells and the mean of fluorescence intensity (MFI) are indicated. Each dot blot is representative of

three independent experiments.
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Interestingly, positivity for mesenchymal markers was
associated with expression of EMA on sub-population of
MON and DEV cells. Apart from vimentin which was highly
expressed in these cells, cytokeratines 8 and 18, two cytoskel-
etal proteins essential for the development of epithelial cells,
were expressed heterogeneously. Finally, the MON cell line
exhibited positive staining for three endothelial markers
(CD146 (S-endo), VEGFR2 (KDR), and CD31 (PECAM-1))
whereas DEV cells were clearly negatives.

Altogether these data showed that the expression of differ-
entiation markers was highly heterogeneous from MON to
DEV cell lines and also exhibited strong variations from one
cell to the other within one cell line. Polyphenotypic traits
with simultaneous positivity for both immature and differen-
tiation markers were more pronounced for MON cells than for
DEV cells.

3.2.
markers

MON and DEV cells co-express neuronal and glial

The nerve growth factor receptor p75N“®, a neural marker,

was highly expressed in most DEV cells and more weakly in
sup-populations of MON cells (Fig. 1B). In contrast to the dif-
ferential expression of CD34 and p75N“®, other markers
exhibited a remarkably similar level of expression between
the two cell lines with significant expression of NFP, neuronal
nuclei antigen (NeuN), MAP2 as well as GFAP and S100 pro-
tein, two antigens mainly expressed in cells of glial origin.
Fig. 1 shows that more than 80% of MON and DEV cells co-
expressed neuronal and glial markers, suggesting that these
two cell lines may possess neuronal and/or glial differentia-
tion potential. We therefore decided to investigate neuronal
differentiation of MON and DEV cells.

3.3.  Neuronal and glial differentiation potential of MON
and DEYV cells

In order to determine differentiation potential of MON and
DEV rhabdoid cells in culture we performed differentiation-
induction studies using different pharmacological agents
such as All-trans-retinoic acid (ATRA), 12-O-tetradecanoyl

phorbol-13-acetate (TPA), 1-B-D-Arabinofuranosylcytosine
(Ara-C), and cAMP. Cells were incubated with various
amounts of these inducers for different times. In these
screening experiments we observed that the presence of 0.5
mM cAMP induced clear morphological differentiation of
MON and DEV cells (Fig. 2A). These morphological changes
were striking on MON cells, which produced numerous and
long neurite-like processes in the presence of cAMP as com-
pared to a round and polygonal morphology in control cul-
tures. In the case of DEV cells, two different types of cells
could be observed in control cultures: homogeneous colonies
of polygonal cells without cytoplasmic extension, and more
individual and dispersed cells with small neurite-like pro-
cesses. In the presence of cAMP, all DEV cells harbored
numerous and long neurite-like processes whereas polygonal
cells were no longer observed.

These morphological observations were completed by
FACS analysis of neuronal and glial markers, at day 5 of cul-
ture in the presence of cAMP as compared to control culture
conditions (Fig. 2B). In MON cells, cAMP induced a strong in-
crease of p75NS*R and MAP?2 expression. The increase of NFP
and NeuN was less pronounced. Glial markers were also
slightly induced. Even more strikingly, DEV cells exhibited a
strong induction of the four neuronal markers, and a signifi-
cant decrease of glial antigens. These results indicated that
the neuronal and glial phenotypes of rhabdoid cell could be
modulated by cAMP and suggested that MON and DEV cells
possess neuronal and/or glial potential.

3.4. hSNF5/INI1 expression leads to neuronal
differentiation of DEV cells

We transfected expression vector encoding for tagged hSNF5/
INI1 cDNA (HA-INI1) or corresponding empty vector (CT) into
MON and DEV cells to determine the effect of hSNF5/INI1
expression on the differentiation potential of rhabdoid cells.
We assayed the afore-indicated neuronal and glial markers
expression patterns by FACS analysis after 5 days of culture.
The transfection efficiency was determined by immunofluo-
rescence staining using antibody against the HA tag, which
reveal positive staining for HA-INI1 in 50% of the nuclei

Table 1 - FACS analysis of antigen expression on MON and DEV rhabdoid cell lines

CD34 CD117 CD68 CD83 CD44 Asma® BSP* HNF3p*
MON 100% 10% 5% 14% 100% 100% 25% 90%
++ + + + ++ + + +
DEV 2% 0 4% 0 5% 85% 73% 0
+ + + + +
EMA Vim CK8 CK18 CD146 VEGFr2 CD31
MON 23% 100% 96% 76% 100% 24% 8%
+ ++ + + ++ ++ ++
DEV 85% 100% 50% 28% 0 0 0
++ ++ + +
For each marker, the percentage (%) of FITC positive cells and MFI (+ : MFI < 100; ++ : MFI > 100) of the positive population are indicated. ($)

intracellular expression on permeabilised cells.
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Fig. 2 - Effect of cAMP on neural and glial phenotype of MON and DEV cell lines. MON and DEV cells were grown for 5 days in
control medium (CT) or in 0.5mM cAMP supplemented medium. (A) Light microscopy appearance (x40) of MON and DEV cells.
Cytoplasmic extensions are indicated by white arrows. (B) FACS analysis of neuronal (p75"%*%, MAP2, NFP, NeuN) and glial
(GFAP and pS100) markers. Analyses were performed as described in Fig. 1. Values obtained for MON and DEV cells are
represented by white and black bars respectively. Graphs represent the means of MFI fold changes of each marker in the
presence of cAMP as compared to the MFI value of each marker in control medium (CT = 1, Relative MFI). Means of MFI fold
changes and corresponding standard errors were obtained across three independent experiments and analysed using t-test.

() p value <0.05. (") p value <0.001.

(Fig. 3A). In DEV cells, hSNF5/INI1 expression increased the
expression of neuronal markers such as MAP2, NFP and NeuN
and clearly decreased GFAP and pS100 expression. In MON
cells, the induction of neuronal markers and the decrease of
glial markers by HA-INI1 were much less pronounced than
in DEV cells (Fig. 3B).

The hypothesis of neural differentiation of DEV cells was
further evaluated by the analysis of morphological changes
upon hSNF5/INI1 expression (Fig. 4A). The numbers of cells
with MAP2 positive cytoplasmic extensions together with
the numbers of extensions per MAP2+ cell were strongly in-
creased following hSNF5/INI1 expression (Fig. 4B). These mor-
phological and quantitative changes, reminiscent of those
observed in the presence of cAMP, were not observed with
MON cells. These data clearly indicate that hSNFS5/INI1

expression can induce an activation of the neurites formation
process in DEV rhabdoid cells.

3.5. hSNF5/INI1 knockdown inhibits neuronal
differentiation of PC12 cells

To evaluate the requirement of hSNF5/INI1 for neuronal dif-
ferentiation, we assessed the effect of hSNF5/INI1 silencing
upon differentiation of PC12 cells. The PC12 cell line, which
was established from a rat pheochromocytome, constitutes
a well-established cellular model of neuronal differentiation
since the treatment of these cells with NGF in the presence
of low serum induces neurites outgrowth and expression of
neuronal markers. Differentiation experiments were con-
ducted in the presence of either an hSNF5/INI1-specific sSiRNA
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Fig. 3 - Effect of hSNF5/INI expression on neural and glial phenotype of MON and DEV cell lines. MON and DEV cells were

transfected with empty vector (CT) or HA-tagged hSNF5/INI1 expression vector (HA-INI1) at day 0 and day 3, and induced to
grow in control medium until day 5. (A) Inmunofluorescence staining of HA-INI1 in transfected DEV cells at day 5. (B) FACS
analysis of neuronal and glial markers. Analyses were performed as described in Fig. 1. Values obtained with MON and DEV
cells are represented by white and black bars, respectively. Graphs represent the means of MFI fold changes of each markers
in HA-INI1 transfected cells as compared to the MFI value of each markers in CT cells (CT = 1). Means of MFI fold changes and
corresponding standard errors were obtained across three independent experiments and analysed using t-test. () p value

<0.05. (") p value <0.001.

(siR-INI) or a control scrambled siRNA (siR-CT). hSNF5/INI1
expression was not modified by control siR-CT throughout
differentiation (Diff. D3 and D5, Fig. 5A). Contrarily, the spe-
cific siR-INI1 was able to knockdown hSNF5/INI1 expression
with an almost complete disappearance of the hSNF5/INI1
protein (Fig. 5A). As expected, in the presence of siR-CT,
NGF treatment of PC12 cells resulted in neurites formation
and increased expression of MAP2 and NFP markers, as com-
pared to undifferentiated cells (UD) (Fig. 5B and C). In con-
trast, the silencing of hSNF5/INI1 expression upon NGF
treatment was associated with a decrease of the number
and outgrowth of neurites and with a reduced induction of
MAP2 and NFP expression (Fig. 5B and C). These results indi-
cate that the knockdown of hSNF5/INI1 expression impairs
the NGF-induced differentiation process of PC12 cells.

4, Discussion

We performed a morphological analysis and immunohisto-
chemical characterisation of various MRT cell lines in culture
and report here the results obtained for two of them, MON
and DEV cell lines, which are demonstrative of the pheno-
typic heterogeneity of this group of tumours.

The expression of stem cells markers (CD34*, CD117*) sug-
gests that MON cells possess stem cells properties. Expression
of antigens specific to mature cells, such as CD68 and CD11c
(macrophages), CD83 (follicular cells), ASMA (smooth muscle
cells), BSP (osteocytes), CD44 and vimentin, strengthen the

hypothesis of a mesodermic differentiation potential. The
expression of endothelial markers raised the possibility that
vasculogenic mimicry may play a role in malignant pheno-
type of MRT that remains to be tested.?® Noteworthy, it would
be of interest to study a possible correlation between CD146
and EMA expressions, two markers associated with tumour
invasiveness, and MRT aggressiveness.”’?® These results
underline the polyphenotypic features of MON cells with pos-
itivity for markers from the three embryonic layers. This
therefore suggests that the original cell from which derives
this MRT has a very immature phenotype and that MON cells
still retain some degree of differentiation potential along var-
ious lineages.

In contrast the phenotype of DEV cells appears much more
restricted to the neural lineage since they do not express this
variety of both mature and immature differentiation markers
in different lineages. A number of reports have clearly docu-
mented the spontaneous or induced differentiation potential
of the DEV cell line, which is derived from a medulloblas-
toma.?*?%* In particular, it was shown that this cell line, de-
fined as a multipotent neural stem cell, could be induced to
differentiate in the glial or neural lineage as a result of trans-
fection with appropriate transcription factors.>® We could
recapitulate these experiments showing that cAMP treatment
of DEV cells could trigger striking morphological changes and
increase expression of p75N*X, MAP2, NFP and NeuN neuro-
nal markers. In contrast, GFAP and pS100 astrocytic markers
were decreased indicating a restriction of glial phenotype.



2332

EUROPEAN JOURNAL OF CANCER 42 (2006) 2326-2334

A + HA-INI1

+ cAMP

o (2] [}
B 2 cT 2 LHAINIA 2 + CAMP
o 80+ o o
%) i 63 7] _ ] -
(0] (0] (0]
£ 601 2 60 2 60
[} (7] (2]
8 401 840 86, 34 g 4o
g i 28 g i 30 g g o4
= 204 9 S 20 Sof 1B
5 A 5 - 5
o o - o
0 0 1-2>3 * 0 0 1-2>3 =0 0 1-2>3

Neurite Number

Neurite Number

Neurite Number

Fig. 4 - hSNF5/INI1 expression induces MAP2 positive neurites formation in DEV cells. (A) MAP2 immunostaining of DEV cells
transfected with empty vector (CT) or HA-INI1 expression vector (+HA-INI1) and grown in control medium, or transfected with
empty vector and grown in medium supplemented with cAMP (0.5 mM) until day 5. (B) Count of MAP2 positive neurite
extension processes. DEV cells positive for MAP2 staining (MAP2+ cells) were counted on each coverslip and process
extensions per MAP2+ cells were numerated. A neurite extension process was defined visually according to a length longer
than that of cellular body. In each transfection and culture condition, the number of MAP2+ cells with 0 neurite, 1-2 (1 or 2)
neurites, >3 (3 or more) neurites were numbered and are reported as percentage (%) of total MAP2+ cells in white, hatched and
black bars respectively. Means of percentage values and corresponding standard errors across two independent experiments

are shown.

The phenotype of hSNF5/INI1-transfected DEV cells indicates
that hSNF5/INI1 expression is sufficient to increase neuronal
markers expression and to decrease that of glial markers. It
further suggests that, at least in DEV cells, hSNF5/INI1 acts
as an instructive factor, at the branching point between neu-
ronal or glial cell differentiation pathways.

MON cells only demonstrate a moderate increase of neural
markers and decrease of glial markers upon treatment with
AMPc or hSNF5/INI1 transfection. This difference between
DEV and MON cells very probably reflects their different stage
of differentiation. MON are more primitive cells and may re-
quire additional signals to achieve a neural differentiation.

To confirm the effect of hSNF5/INI1 in neural differentia-
tion, we show that inhibition of hSNF5/INI1 expression, by
specific siRNA in the rat PC12 cell line, is associated with
the inhibition of neurites outgrowth and with a decreased
expression of neuronal differentiation markers such as
MAP2 and NFP.

Altogether, these results indicate that hSNF5/INI1 acts in
the neural differentiation pathway. hSNF5/INI1 belongs to
the SWI/SNF chromatin remodelling complexes, which have
been shown to play a critical co-activator role in controlling
gene expression, particularly during differentiation pro-
cesses.’® More particularly, recent findings involve BRG1,
the catalytic subunit of the complex, in neural development
and differentiation. Indeed, its expression is enriched in neu-
ral tissue during embryogenesis and Brgl +/— heterozygous
mice frequently display exencephaly, a neural tube abnormal-
ity.>! Moreover, Brgl mutant zebrafish have defects in termi-
nal differentiation of retinal cells.***® Very recently, Brgl

has been shown to be required for neuronal differentiation
of mammalian P19 cells by mediating the transcriptional
activities of proneural bHLH proteins.®* In DEV or in hSNF5/
INI1-inactivated PC12 cells, SWI/SNF-dependant regulation
of neural transcription factors and, consequently, neural dif-
ferentiation could be impaired by the absence of hSNF5/
INI1. Contrarily, expression of hSNF5/INI1 would restore
activity of these factors and trigger differentiation. In more
primitive MON cells, the absence or reduced amount of these
neural-specific transcription factors may limit the effects of
hSNF5/INI1 expression. Further search for transcription fac-
tors with a differential expression between MON and DEV
cells may enable this hypothesis to be tested. Besides these
effects, hSNF5/INI1 role in differentiation may involve the
remodelling of the cytoskeleton, possibly through the nega-
tive regulation of the activity of the RhoA protein.?® Indeed,
RhoA plays an important role in NGF-induced differentiation
of PC12 cells as demonstrated by the ability of constitutively
active forms of RhoA to impair neurite outgrowth in this
system.*

More generally, the commitment of primitive multipotent
stem cells to specific lineages is mediated by key transcription
factors that activate downstream tissue specific subsets of
genes in a temporally and spatially restricted manner. The
dynamic assembly and disassembly of specialised chromatin
structures determining the accessibility to transcription
machinery is a key mechanism regulating this process. The
immature and variable phenotype of rhabdoid cells together
with the ability of hSNF5/INI1 to regulate differentiation sug-
gest that, in addition to its roles in cell cycle activation and in
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Fig. 5 - hSNF5/INI1 knockdown inhibits differentiation of PC12 cells. Differentiation of PC12 cells was induced from day 0 to
day 5 in the presence of nerve growth factor (NGF) and low serum. Cells were transfected by control (siR-CT) or specific anti-
hSNF5/INI1 (siR-INI1) siRNA at day 0 and day 3 of differentiation. (A) Western blot analysis of hSNF5/INI1 protein expression
(both hSNF5/INI1 isoforms are detected). Staining of protein inputs is shown for each protein extract. Results from siR-CT and
siR-INI1 treated cells at day 3 (Diff. D3) and day 5 (Diff. D5) of differentiation are shown. (B) Light microscopy appearance (x40)
of siR-CT and siR-INI transfected PC12 cells at day 5 of differentiation (Diff. D5). (C) FACS analysis of MAP2 and NFP protein
expression. Graph represents MFI fold changes for each marker. Values obtained for siR-CT (hatched bars) and siR-INI (black
bars) transfected PC12 cells at day 5 of differentiation (Diff. DS) were compared to undifferentiated (UD) PC12 cells (white bars)
used as control to define the baseline level of expression (relative MFI). Corresponding standard errors across three
independent experiments are shown and analysed using t-test. () p value <0.05. (") p value <0.001.
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