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Abstract: In our previous studies which involved genomic profiling by DD-RTPCR and microarray during forskolin
induced differentiation of uninucleated cytotrophoblasts into multinucleated syncytiotrophoblasts using BeWo chorionic
carcinoma cells as a model, the expression of one of the transcripts namely, Secretory Leucocyte Protease Inhibitor (SLPI)
was found to be very high (10-15 fold) in syncytiotrophoblasts compared to the expression in cytotrophoblasts. SLPIis a
protein of 12kDa molecular weight and a variety of activities which include protease inhibition, anti inflammatory and anti
microbial activity have been attributed to it. In view of this, an attempt was made to investigate the role of SLPI during
differentiation of cytotrophoblasts in to syncytiotrophoblasts. The expression of SLPI in BeWo choriocarcinoma cells was
inhibited by use of specific oligos designed. Based on the preliminary study two oligos the use of which resulted in maximum
inhibition of expression of SLPI more than 75% by 72hrs as assessed by RT-PCR and Western blot were employed in this
study. Inhibition of SLPI expression by siRNA resulted in inhibition of morphological differentiation of BeWo cells. This was
also reflected functionally by increase in the protease activity as assessed by gelatin zymography. The observation that the
expression of two differentiation markers namely Endoglin and hCG also decreased following silencing suggest a role for
SLPI in differentiation of cytotrophoblasts to syncytiotrophoblast. RT-PCR analysis for the proliferation markers Cyclin A2
and PCNA in the SLPI silenced cells revealed an increase in their expression. In contrast analysis for differentiation markers
GADD45A, DNA-PK,ADRP, and MAP Kinase revealed a decrease in their expression. These results suggest an important
role for SLPI during differentiation of cytotrophoblasts into syncytiotrophoblasts and are of significance in that silencing of a
single gene can disrupt this differentiation process and establish the importance of SLPI during differentiation process per se.
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first engages its active growth and proliferation and only
then, permits the logarithmic growth phase of the embryo.
As a developing organ, the placenta undergoes constant
tissue remodeling, which is characterized by the functional
loss of trophoblast cells by apoptosis.

BeWo, a cell line derived from human gestational chori-
ocarcinoma, is an extensively used model to understand the
molecular changes during the differentiation of cytotro-
phoblasts (CT) to syncytiotrophoblast (ST) in the placenta
[1-6]. The main cell types present in the placenta are CT
and ST. CT is highly proliferative and invasive and rela-
tively less functional while ST is non proliferative and non
invasive and highly functional. ST is the site of production
of a variety of proteins, peptides, steroid hormones and
growth factors. Multi-nucleated ST is formed by the fusion
of uninucleated CT and this transformation can be induced
in vitro by a variety of effectors which include Forskolin,

1. Introduction

Cellular differentiation is a complex but fascinating
process in all multi-cellular organisms. Differentiation can
involve changes in numerous aspects of cell physiology;
size, shape, polarity, metabolic activity, responsiveness to
signals, and changes in gene expression profiles. These
changes form the basis for differentiation to occur.

Placental development is directed towards the establish-
ment of a continuous nutrient supply to the developing fe-
tus. This requires efficient access of maternal blood to a
transporting surface, the multinucleate syncytiotrophoblast
layer. This is made possible by the rapid proliferation and
ensuing invasion of mononuclear trophoblasts into the ute-
rus and remodeling of the spiral arteries therein. It is inter-
esting to note that in early pregnancy, it is the placenta that
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TGFp1, and other growth factors [7-10].

In our efforts to profile the transcripts during differentia-
tion of CT into ST, we have carried out Differential-Display
Reverse Transcription-PCR (DD-RT-PCR) and Microar-
ray analysis of RNA isolated from both cell types [11]. In
addition, to the expected change in expression of several
genes, the expression of a transcript corresponding to SLPI
(secretory leukocyte protease inhibitor) was up regulated
several folds in the ST.

SLPI is an 11.7kDa cationic protein and is a member of
the innate immunity-associated proteins. It is a
non-glycosylated, highly basic, acid-stable, cysteine-rich,
107-amino acid, single-chain polypeptide [11]. The SLPI
gene, along with the elafin gene, is a member of the trappin
gene family. The products of this family may cross-link to
various proteins by a transglutaminase activity. SLPI has 16
cysteine residues, which form eight disulphide bridges [12]
while elafin and trappin-2 have four disulphide bridges. A
structure determination by x-ray crystallography showed a
boomerang shape, composed of two similar domains each
having 54 and 53 amino acids[13], and the active inhibitory
site for elastase is in the C-terminal domain[14]. These two
domains (COOH terminal and NH2 terminal) share about
35% identity and are coded by different exons. SLPI per-
forms its anti-protease activity via its COOH-terminal do-
main, and the active center of which is formed by the
Leu72-Met73 residues. The NH2-terminal domain has no
similar properties, however it may help in stabilizing the
protease-antiprotease complex and may engage the im-
provement of the anti-proteinase activity of SLPI by hepa-
rin. SLPI is a multifunctional protein found in a variety of
tissues including placenta, endometrium [15], leucocytes
[16], epididymis [17] etc., specifically secreted by the epi-
thelial cells [18] of these tissues and exhibits antimicrobial
[17,19,20] and protease inhibitor activity [11]. Consider-
ing the several fold up-regulation of SLPI in syncytiotro-
phoblasts and several functions attributed to SLPI, in the
present study we have investigated the role of SLPI during
the process of differentiation by silencing of SLPI gene by
use of small interfering RNA (siRNA) as an approach.

2. Materials and Methods

2.1. Cell Culture and Induction of Differentiation in Hu-
man Trophoblastic BeWo Cells

BeWo cells (a human choriocarcinoma cell line, gene-
rously gifted by Dr. Susan Fisher, University of California,
San Francisco, California) were cultured in DMEM/Ham’s
F-12 medium (Sigma Chemical Co., St. Louis, MO) con-
taining 10% FCS (Hyclone laboratories Inc., UT) and anti-
biotics (100 U/ml Penicillin, 50pg/ml Gentamycin and 5
U/ml Nystatin), at 37°C, in an atmosphere of 5% CO2. For
experiments involving induction of differentiation, cells
were maintained in serum-free medium [as described by
Taylor et. al. (1991), with minor modifications] prepared
with DMEM/Ham’s F-12 medium supplemented with insu-

lin (1pg/ml), transferrin (Spug/ml), Bovine Serum Albumin
(500 pg/ml) and antibiotics.

2.2. siRNA Design and Synthesis

Four siRNA duplexes for human SLPI gene
(NM_003064) were obtained from Qiagen (HP Guaranteed
siRNA). The siRNA duplexes were designed by using
Hi-performance Design Algorithm licensed from Novartis
AG, integrated with a stringent in-house homology analysis
tool. The highest-ranking siRNA duplexes generated by the
algorithm were chosen, representing the best combination
of activity and specificity. The following sequences of
siRNAs were used in this study, SLPI-I
[sense-r(CCAGUUGAUCAAUGAAUAA)ATAT; an-
ti-sense ((UUAUUCAUUGAUCAACUGG)dCdA],SLPI-II
[sense- 1(GCCAAUG-UUUGAUGCUUAA) dTdT; an-
ti-sense-rf(UUAAGCAUCAAACAUUGGC)dCdA],SLPI-II
I [sense-r(GCUGGAGU CUGUCCUCCUA)JTdT; an-
ti-sense  r(UUAAGCAUCAAA-CAUUGGC)dC  dT],
SLPI-IV  [sense-r(GCUGGAGUCUGUCCUCCUA)ATAT;
anti-sense  T(UUAAGCAUCAAACAUUGGC) dC dT].
Individual siRNAs and mixture of all four siRNAs were
reconstituted for transfection according to the manufactur-
er's instructions.

2.3. Transfection of sSiRNA

3x105 BeWo cells were plated and grown over night at
37°C to 50% confluence in 6-well plates and were trans-
fected with different oligos (SLPI I, II, III, and IV) using
different concentrations ranging from 5-25nM and har-
vested after the 72hrs incubation. The extent of silencing of
SLPI expression was assessed by RT-PCR analysis. Initially
we used each of the four oligos designed at a maximum
concentration of 25nM. Control experiments were carried
out transfecting the cells with non-silencing siRNA with no
homology to any known gene in the human genome. We
observed from our transfection studies that SLPI II and
SLPI IIT at 25nM were capable of inhibiting the expression
of SLPI to the extent of 70-90% individually while with
oligo I & IV only about 50% inhibition was seen even at
25nM. Since we noticed transfection of a combination of
SLPI IT and SLPI IIT was more effective (>90%), we have
decided to employ only these two oligos at 25nM concen-
tration in our studies to assess the effect of silencing on the
syncytium formation and thus differentiation process.

2.4. RNA Isolation and Semi-Quantitative RT-PCR

Total RNA was isolated using TRI reagent (Sigma
Chemicals Co., MO USA) according to manufacturer’s
instructions. RNA quality was assessed by formalde-
hyde-agarose gel electrophoresis. Two microgram of
DNAse-I (Amersham Biosciences, U.K) treated RNA was
reverse transcribed at 37°C with 200 units of
MMLV-reverse transcriptase (Amersham Biosciences, U.K.)
and random hexamers (Roche Molecular Biochemicals,
Germany). An aliquot of 2l of the cDNA was employed
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for PCR amplification using specific primers. An aliquot of
12ul of the PCR product was electrophoresed on 1.5%
agarose gel containing 0.5pg/ml ethidium bromide, in a
buffer containing 45mM Tris borate-lmM EDTA. The dif-
ference in intensities of the products following electropho-
resis was analyzed by using EDAS 120 Kodak Gel docu-
mentation system. The authenticity of the products was
confirmed by sequencing. The expression levels of various
genes analyzed were inferred upon normalizing the signal
intensities with that of B-actin, which served as an internal
control in this semi-quantitative analysis. Values so ob-
tained were used to determine mean + SE for a graphical
representation. Primers used for RT-PCR analyses were
designed using Primer express software and were obtained
from Microsynth GmbH, Switzerland. Details of the pri-
mers and the PCR conditions are given in Table 1.

Table. 1. List of primers used.

Size Annealing
Products Primers (5°-3°) . Temp
(in bp) o
(W 9)

B-hCG F- gttccaggggctgetgetgtt 457 64
R- cgggagtcgggatgggcttgg

PCNA F- gctccageggtgtaaacctgea 346 60
R- cgtgcaaattcaccagaaggca

S F-tgtctcacttcatgecte cag ct 378 54
R-aggctgtccatgttgaggcagt

Cyclinaz [~ cgigeactggttagitga 416 54
R- atggcaaatacttgaggt

FASL R- ttctteectgtecaacctetg 211 57
R- caatcctaccaaggcaaccag

GADD45A F-gcgagaacgacatcaacatcc 204 58
R- cgactttcccggeaaaaac

SLPI F-gacaccccaaacccaacaa 269 60
R-ccccaaaggaggatatcagtg

Bel-2 F-tggccttetttgagttcggt 312 53
R-agtgaacgctttgtccagag

Bax F-tttcatccaggatcgagca 208 58
R-tgccactcggaaaaagacct

DNA-PK F-aataccttggaccggttgct 205 58
R-agtacttcggaaacgccaatc

MEKK-1 F-gatgacagctttggcttgage 323 58
R-tgagacgctgacattgecat

B atin F- ggcaccacaccttctacaatgage 737 60
R- cgtcatactcctgettgetgatcca

ADRP F-ctgtctaccaagctcetgete 203 57

R- cgatgcttctcttccactee

2.5. MTT Assay of siRNA Transfected Forskolin Treated
BeWo Cells

Cells (3x105) were plated and grown over night at 37°C to
50% confluence in 6-well culture plates and transfection was
carried out according to the manufacturer’s instructions
using Hi-perfect Transfection reagent kit from Qiagen
GmbH Str. 1 Hilden, Germany. Transfection was carried out
either with control siRNA or siRNA oligos. 10uM forskolin

was added to BeWo to induce differentiation and then in-
cubated for 72hrs. At the end of the incubation period, 10ul
of Smg/ml MTT was added to the cultures and further in-
cubated for 3-4hrs at 37°C. Following this, the medium was
removed and the reaction terminated, by adding 500ul of
acidified isopropanol (40mM HCL in absolute isopropanol)
to extract the formazon crystals formed. Absorbance of the
converted dye was measured at 570nm using a UV Max
reader (Molecular devices, Menlo Park, CA, USA). All the
tests were performed in triplicates. Data are expressed
graphically (Absorbance at 570nm as a function of time).

2.6. Western Blot Analysis

An equal quantity of protein (40pg) was electrophoresed
on 10% SDS-polyacrylamide gel and transferred onto the
nitrocellulose (Sartorius AG, Germany) membrane, using a
semi-dry transfer apparatus. After completion of transfer, the
membranes were blocked in 5% non-fat milk in
Tris-Buffered-Saline containing 0.05% Tween-20 (TBST)
and incubated overnight at 4°C with SLPI antibody (1:200
dilution). The SLPI specific antibody was obtained as de-
scribed [21]. Membrane was washed several times with
TBST and  incubated  with  the  appropriate
Horse-Radish-Peroxidase (HRP)-conjugated secondary
antibody for 1h. Following extensive washing in TBST,
bound antibody was detected by an Enhanced Che-
mi-Luminiscence ~ (ECL)  detection kit  (Amer-
sham-Pharmacia Biotech. UK). Following hybridization, the
blot was stripped and re-probed (using the protocol rec-
ommended by the manufacturer) for B-actin (Polyclonal
antibody from Cell Signaling Technology Inc, Danvers, MA)
which served as an internal control for assessing equality of
protein loading.

2.7. Gelatin Zymography

SDS-PAGE gels (10%) were prepared according to the
standard procedure [21,22] along with 0.1% gelatin in the
running gel. The sample to be used for checking the pres-
ence of protease was mixed with one part of Tris-Glycine
SDS Sample Buffer (2X) and was allowed to stand for 10
minutes at room temperature taking care not to heat the
samples before subjecting to electrophoresis. After running
at 100 volts at 40°C, the gels were soaked in 10% Triton X-
100 (renaturing buffer) for 1 hour with gentle agitation. The
Zymogram Renaturing Buffer was decanted and replaced
with 1x Zymogram Developing buffer [Tris base (50mM),
NaCl (0.2M), CaCI2 (5SmM)], over night at 37°C and Stained
with Coomassie Blue R-250 for 30 minutes. In this proce-
dure, areas of protease activity appear as clear bands against
a dark blue background where the substrate is digested by
the protease present in the extract being analyzed.

2.8. Statistical Analysis

All variables were compared using parametric analysis of
variance (ANOVA) following verification of distribution
normality and homoscedasticity. When data did not fulfill
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these requirements, non parametric Kruskal-Wallis tests
were used. Significant ANOVA were followed by a post hoc
multiple  comparison test (Newman—Keuls), and
Kruskal-Wallis test by a rank-based multiple comparisons.
All statistical analyses were conducted using Graphpad
software (San Deigo, CA, USA), and for all tests, the
significant threshold was P < 0.05.

3. Results

3.1. Silencing of SLPI Expression by siRNA Inhibits
Morphological and Functional Differentiation in
BeWo Cells

BeWo cells were transfected with control siRNA or SLPI
IT and SLPI IIT in combination at 25nM concentration. After
12h of incubation at which time point 50% inhibition was
seen with oligo IT and IIT  Forskolin (10pM) was added and
incubated for 72h to induce differentiation.

As can be seen from the results presented in Fig.1A,
morphological differentiation was inhibited in cells trans-
fected with SLPI siRNA when compared with control
siRNA transfected cells. The formation of syncytium was
not seen in SLPI silenced cells. Though the cells were
coming closer, the fusion of cells could not be seen follow-
ing silencing of SLPI expression in the cells.

Results of RT-PCR analysis presented in Fig 1.B con-
firmed that SLPI expression is indeed inhibited in SLPI
siRNA treated cells when compared to control non-silencing
oligo transfected cells. It should be recalled that we have
demonstrated that during differentiation there is 15 fold
increase in SLPT mRNA expression in syncytiotrophoblasts.
This up-regulation was not seen in SLPI silenced siRNA
treated cells but was seen in control siRNA transfected cells
(Fig.1B). Western blot analysis showed that the silencing
was effective not only at the mRNA level but also at the
SLPI protein level (Fig 1C).
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Figure 1. (A) Morphological changes seen in BeWo cells transfected with
non-silencing and silencing siRNA (SLPI Il & 11 at 25nM) incubated with
Forskolin for 72h. (B) RT-PCR analysis for SLPI, differentiation markers
such as 3-hCG and Endoglin. RNA was isolated from control and SLPI
silencing siRNA transfected cells, cDNA subjected to semi-quantitative
PCR in the linear range of amplification with f-actin as an internal control.
Graphical representation of data used as an internal control (values
represent relative levels, mean £+ S.E. from three independent experiments).
(C) Western blot analysis for SLPI after SLPI silencing and Forskolin
treatment. Western blot analysis of SLPI in proteins from control siRNA
and SLPI (SLPI II & 111 at 25nM) silenced cells treated with forskolin for
72h. Antiserum to SLPI was used at a dilution of 1:200 and Ag-Ab complex
was detected using ECL Kit (Amersham Biosciences Ltd., Hong Kong).
Panel C provides graphical representation of data. p-actin was used as an
internal control. Values shown are mean + S.E from three independent
experiments (* p<0.05).
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In order to ascertain whether this inhibition of morpho-
logical differentiation also resulted in the inhibition of
functional differentiation we checked for the expression of
B-hCG and Endoglin which are well-established differen-
tiation markers for the differentiated BeWo cells. The re-
sults presented in Fig.1B clearly establish that there is an
increase in B-hCG and Endoglin expression in control
(non-silencing siRNA oligo transfected) Forskolin treated
cells but not in SLPI silenced (siRNA treated) Forskolin
treated cells. The viability of the cells was assessed by
MTT assay at end of the each incubation which was unaf-
fected as can be seen from the results in Fig.2.
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Figure 2. MTT assay of siRNA transfected Forskolin treated BeWo cells.
Cells (3x10°) were plated and grown over night at 37°C to 50% confluence
in 6 well plates and transfection was carried out. For the induction of
differentiation in SLPI silenced BeWo cells, transfection was carried out
with 25nM of SLPI —II and I1l siRNA and 12 h after transfection 10 uM of
Forskolin was added and incubated the cells for 72 h. MTT assay was
carried out for cells transfected with non-silencing oligo or SLPI SiRNA
and later incubated with Forskolin for 72 h. Values shown are mean + S.E
from three independent experiments.

3.2. Silencing of SLPI Expression Increases Protease Ac-
tivity in BeWo Cells

Since SLPI is a protease inhibitor, and it is known that
proteases and their inhibitors play an important role during
differentiation, it was of interest to verify whether silencing
of the expression SLPI mRNA is also reflected at the func-
tional level also. This was assessed by analyzing the protein
extracts made from control and SLPI silenced cells after
treatment with forskolin by Gelatin Zymography. It can be
seen from the results presented in Fig.3 that there is a small
increase in protease activity in SLPI silenced cells compared
to control cells in which SLPI expression is intact. The in-
crease in protease activity is assessed by the intensity of the
white bands that is due to the proteases which digest the
gelatin in the gel when incubated with appropriate buffer at
37°C. It is to be noted that no effort in the present study
has been made to establish the identity of the enzymes
(possibly Elastase and Cathepsin G) whose activity is in-
creased following silencing of SLPI. However it is well
established that SLPI is a protease inhibitor as such increase
in protease activity as assessed by increase in intensity of the
white bands supports the conclusion that there is increase in

the protease activity following silencing of expression of
SLPI.

SLPI
siRNA
transfected

Control

e

Figure. 3. Gelatin Zymography for control and SLPI siRNA transfected and
Forskolin treated cells. Protein samples obtained from control siRNA and
SLPI siRNA transfected and Forskolin treated cells were subjected to 10%
SDS PAGE containing 0.1% gelatin. Gelatin Zymography was carried out
as described in materials and methods. The arrows indicate the increase in
the protease activity.

3.3.Genes Involved in Cell Cycle, Proliferation, Differen-
tiation and Apoptosis

Our previous study involving DD-RT-PCR and microar-
ray analysis of forskolin induced differentiation in BeWo
cells have been able to identify several genes which have
been grouped in to four categories based on their functional
importance like cell proliferation/differentiation, apoptosis,
cell migration, invasion and adhesion, inflammatory path-
way and we were also able to relate these genes to the
functions involved during implantation, placentation and
differentiation of trophoblastic cells. Considering this, it was
of interest to verify these observations employing the model
system we have developed, where in silencing of a single
gene results in arrest of differentiation. As can be seen from
the results of the RT-PCR analysis presented in Fig.4,
GADDA45A (Growth arrest and DNA-damage-inducible
protein alpha), ADRP (Adipose differentiation-related pro-
tein) were down regulated when SLPI was silenced. It
should be noted that these genes are differentiation markers
of trophoblasts and expression profile of these genes is ex-
actly reverse of the profile seen when SLPI was not silenced.
DNA-protein kinase and MAP kinase (p38) genes were also
down regulated when SLPI gene was silenced and differen-
tiation was inhibited when compared to the other model
system where SLPI was intact. Proliferation arrest is one of
pre-requisites before differentiation starts and as can be seen
from the results presented in Fig.4 both Cyclin-A2 and
PCNA (Proliferating Cell Nuclear Antigen) which are well
documented proliferation markers are up-regulated when
SLPI is silenced which clearly establishes that proliferation
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is not arrested.
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p-actin
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Figure.4. RT-PCR analysis for genes related to cell cycle, proliferation and
differentiation genes. Total RNA isolated from control and non-silencing
siRNA Forskolin treated cells (4), Control siRNA and SLPI siRNA trans-
fected and Forskolin treated cells (B) analyzed for the expression
GADD45A4, ADRP, MAP Kinase, CyclinA2 and PCNA in the linear range of
amplification with [-actin as an internal control by semi-quantitative
RTPCR.

As can be seen from Fig.5, RT-PCR analysis of bcl-2
(B-cell lymphoma 2) was down-regulated and Bax was
up-regulated in SLPI intact Forskolin induced differentiated
cells. But in SLPI silenced Forskolin treated cells, Bcl-2 was
up regulated and BAX (Bcl-2—associated X protein) was
down regulated. It is known that up- regulation of apoptotic
genes takes place when cells differentiate in to syncytio-
trophoblasts.

Non-silencing .
control siRNA SLPIsiRNA
B-ac“n -
C - Control ; F - Forskolin (n=3)

A) (B)

Figure. 5. RT-PCR analysis for genes involved in apoptosis pathway. Total
RNA isolated from control and non-silencing siRNA Forskolin treated cells
(4), Control siRNA and SLPI siRNA transfected and Forskolin treated cells
(B) analyzed for the expression Bcl2, Bax and FasL with f-actin as an
internal control by semi-quantitative RTPCR.

4. Discussion

In the present study we have employed BeWo cell line for
blocking the expression of SLPI by siRNA. Although the
use of cells isolated from human placenta to silence expres-
sion of SLPI is more ideal, most of the published studies
using siRNA to silence the expression of genes in human
placental cells have been carried out using cell lines. It has to
be noted that the process of maintaining primary cells iso-
lated from fresh human placenta transfection studies is time
consuming and beset with problems of yeast contamination
during the course of culture.

SLPI is a multifunctional protein found in a variety of
tissues including placenta, endometrium [15], leucocytes
[16], epididymis [17], etc., specifically secreted by the epi-
thelial cells [18] of these tissues and exhibits antimicrobial
[17,19,20] and protease inhibitor activity [11]. It is likely
that the anti-protease and anti-microbial action of this mo-
lecule is involved in key reproductive events such as ferti-
lization, implantation and pregnancy. Considering our ob-
servation that the expression of SLPI mRNA was up regu-
lated several fold [21] in syntiotrophoblasts it was of interest
to evaluate the effect of blocking the expression of SLPI by
silencing the expression of SLPI gene.

Following a preliminary study, four siRNA oligos were
designed to target different regions of SLPI mRNA and it
was found that all the siRNAs individually or in combina-
tion were effective in silencing the expression of SLPI
by >80% at mRNA level as assessed by RT-PCR analysis.
The effect of silencing is observed even after 72h of trans-
fection and control experiment was carried out by trans-
fecting the cells with non-silencing siRNA with no homol-
ogy to any known gene in the human genome. We employed
oligo II and III which were highly efficient in silencing the
SLPI mRNA expression for our differentiation experiments.
The cells were initially transfected with oligo-II and III after
12h, Forskolin was added to induce differentiation.

The results revealed that transfection with oligo-II and
IIT siRNA resulted in a significant decrease in the expression
of SLPI both at mRNA and protein level compared to the
control cells in which non silencing siRNA was transfected
prior to the addition of Forskolin. While multinucleated
syncytiotrophoblasts were seen in control cells, it was not
observed in SLPI silenced cells (Fig.1A). Inhibition of dif-
ferentiation was also confirmed by the fact that there was a
marked decrease in the level of B-hCG and endoglin which
are functional markers of differentiation expressed in syn-
cytiotrophoblasts.

As mentioned in the results section inhibition of diffe-
rentiation was established not just by change in the mor-
phology and decrease in the level of mRNA and protein but
also by a functional parameter. A significant increase in
protease activity in SLPI silenced cells compared to control
cells in which SLPI expression is intact was seen. RT-PCR
analysis of RNA from control vector transfected and cells in
which SLPI expression was silenced revealed that the level
of expression of all the genes associated with proliferation
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such Cyclins, PCNA etc were up regulated in the group in
which expression was silenced. Although the western blot
data for the above markers like Cyclin, PCNA etc., would
have provided additional evidence for the role of SLPI in the
differentiation process, the results obtained using RTPCR
analysis we feel are quite convincing. The possibility that
the inhibition of expression of SLPI following transfection
of siRNA is not due to toxicity was established by the MTT
assay, before and after transfection which revealed that
viability was unaffected.

Proteases and protease inhibitors play a very crucial role
in tissue and membrane remodeling and wound healing and
in invasive processes [23-25]. During placentation, villi
invade into the maternal endometrium and during this period
there is considerable tissue remodeling and degradation.
Several types of proteases are involved in this invasion
process and action of these proteases should be controlled
and regulated [26, 27]. It has been suggested that the extent
of embryo — maternal interaction and hence the nature of
placentation is dependent upon the level and type of pro-
teases and protease inhibitors [27,28]. SLPI, a protease
inhibitor present in the syncytiotrophoblast may have a
crucial role in controlling this process [15,29,30]. It has been
suggested that SLPI acts to maintain the uterine-placental
border. It is also present in uterine fluid [31]. Successful
human pregnancy demands that inflammatory response [32]
in the uterus is suppressed and SLPI as an anti bacterial and
anti inflammatory molecule may contribute to this. Diffe-
rentiation is a complex process which involves changes in
several aspects of cell physiology; size, shape, polarity,
metabolic activity, responsiveness to signals, and changes in
gene expression profiles etc. It is interesting to note that
silencing of expression of a single gene SLPI results in the
inhibition of such a complex process of differentiation.

5. Conclusion

It was observed that in BeWo choriocarcinoma cells the
silencing of expression of SLPI mRNA a transcript whose
expression was up-regulated several folds in syncytiotro-
phoblast resulted in inhibition of differentiation of cytotro-
phoblast in to syncytiotrophoblast. The fact that the expected
morphological changes following induction of differentia-
tion by addition of forskolin to the cytotrophoblast were not
seen also supports role for SLPI in the differentiation. In
addition the observation that the expected changes in the
expression of proliferation and differentiation markers as
assessed by RT-PCR were also not seen supports role for
SLPI in differentiation of CT to ST. Also the silencing of
expression of SLPI resulted in an increase in protease ac-
tivity as assessed by gelatin zymography.
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