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Establishment of an active dialogue between the maternal
endometrium and the implanting blastocyst is essential for
successful implantation. The aim of this study was to ident-
ify genes that are explicitly expressed at implantation sites
of the mouse uterus by subtractive hybridization. One ex-
pressed sequence tag of the genes identified showed 92%
identity to the regulator of G-protein signalling protein 2
(RGS2). The full cDNA sequence of this gene was amplified
by PCR and subsequently registered in GenBank. The se-
quence of its open reading frame encoding 211 amino acids

was the same as that of mouse RGS2, with the exception
of four amino acids. Northern blot analysis showed that the
expression of this gene was much higher at implantation
sites than at inter-implantation sites on days 5–8 of preg-
nancy. In situ hybridization localized this mRNA predom-
inantly to the stromal cells at the implantation sites. These
results indicate that RGS2 has a role during implantation,
possibly by regulating the intracellular Ca2+ mobilization
and T-cell proliferation at the maternal–fetal interface.

Introduction

Synchronized development of an embryo to the blasto-
cyst stage and differentiation of the uterus to the recep-
tive state are essential for implantation (Psychoyos, 1973;
Paria et al., 1993). Embryo implantation involves intricate
co-ordination of endometrial and blastocyst factors for
the correct attachment of the embryo and its subsequent
controlled invasion into maternal decidua. Numerous
factors, including growth factors, cytokines, homeotic
genes and other molecules, are implicated in the embryo
implantation process (Nie et al., 1997; Rinkenberger
et al., 1997; Carson et al., 2000; Reese et al., 2001).
However, the molecular mechanism of this process is still
not clearly understood.

In the present study, CLONTECH PCR-select cDNA
subtraction technique was used to search for the novel
molecules that are highly expressed at the implantation
sites compared with the inter-implantation sites in the
mouse, with a view to identifying unrecognized factors
involved in implantation. CLONTECH PCR-select cDNA
subtraction is a unique method based on selective amp-
lification of differentially expressed sequences, which
overcomes the technical limitations of traditional sub-
traction methods (Diatchenko et al., 1998).

A number of clones were obtained from the subtracted
cDNA library. One of these clones contained a cDNA
fragment that was similar to the regulator of G-protein
signalling protein-2 (RGS2). The expression pattern and
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cellular distribution of RGS2 during embryo implantation
have not been examined. The aim of the present study
was to obtain the full-length cDNA sequence of this
RGS2-like gene and examine its expression pattern in the
uterus during early pregnancy and in other non-uterine
tissues.

Materials and Methods

Animals and treatments

Adult ICR mice aged 6–7 weeks (female 25–30 g, male
35–40 g) were obtained from the SIPPR-BK Lab Animal
Ltd Co. (Shanghai). All of the mice were maintained un-
der a controlled temperature (approximately 22◦C) under
a 14 h light:10 h dark photoperiod. Adult female mice
were mated with fertile or vasectomized males of the
same strain to achieve pregnancy or pseudopregnancy,
respectively.

All experimentation was in full compliance with the
standard laboratory animal care protocols approved by
the Institutional Animal Care Committee of Shanghai
Institute of Planned Parenthood Research. Adult female
mice were mated with fertile males of the same strain
(day 1 = day of appearance of a vaginal plug). Pregnancy
was confirmed on days 1–4 by recovering embryos from
the reproductive tracts. The implantation sites on days
5–6 were identified by i.v. injection of Chicago blue dye
solution (1% in saline, 0.1 ml per mouse).

The whole uterus was collected from non-pregnant
mice and from pregnant mice from day 1 to day 4 of
pregnancy. For days 5–9 of pregnancy, implantation sites
(plus embryos) and inter-implantation sites were
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collected separately from three mice on each day. Em-
bryos were removed from the implantation sites of day 7,
day 8 and day 9 pregnant mice. Embryos were also col-
lected by flushing the uterus with PBS at 07:00–08:00 h
on day 5 of pregnancy.

Pseudopregnant mice were obtained by mating the
females with vasectomized males. Sesame oil (50 �l) was
intraluminally infused into the uterine horn on day 4 of
pseudopregnancy to induce decidualization. The uterus
under induced decidualizaton was collected on day 8
of pseudopregnancy. Delayed implantation was induced
by ovariectomizing pregnant mice at 08:30–09:00 h on
day 4 of pregnancy. Progesterone (1 mg per mouse) was
injected to maintain delayed implantation from day 5 to
day 7. Oestradiol (100 ng per mouse) was administered
to progesterone-primed delayed-implantation mice to
terminate delayed implantation. The implantation sites
were identified by i.v. injection of Chicago blue solution.
The mice were killed by cervical dislocation and their
uteri were collected at 24 h after oestrogen treatment.
Delayed implantation was confirmed by flushing the
blastocysts from the uterus.

Ovary, heart, spleen, kidney, liver, muscle and brain
were collected from one day 5 pregnant female ICR
mouse. Testis and epididymis were collected from one
adult male ICR mouse. All of the tissues collected were
stored at −80◦C until further analysis.

PCR-select cDNA subtractive hybridization

Total RNA was extracted from the pools of implanta-
tion sites (plus embryos), the pools of inter-implantation
sites and the pools of embryos of day 5 pregnant mice
using TRIZOL solution (Gibco-BRL). The PolyATtract
mRNA preparation kit (Promega, Madison, WI) was used
to purify mRNA from the total RNA. The amount of
mRNA was determined using a spectrophotometer, and
the quality of RNA was evaluated by the ratio of
OD260:OD280 (>1.8). A CLONTECH PCR-selectTM

cDNA subtraction kit (CLONTECH Laboratories Inc.)
was used to construct the subtracted cDNA library
according to the user manual of the kit (PT1117-1).
Specifically, the synthesized cDNA derived from day 5
implantation sites (plus embryos) was referred to as
‘tester’. The synthesized cDNA derived from day 5 em-
bryos was added to an equal amount of the synthesized
cDNA derived from the day 5 implantation sites. This
mixed pool of synthesized cDNA was then referred to
as ‘driver’ to remove the embryo-originated cDNA con-
tained in the ‘tester’.

cDNA cloning and sequence analysis

Two microlitres of subtracted cDNA products were
taken from the 25 �l secondary PCR mixture and used
for cDNA subcloning. These cDNA fragments were
directly inserted into a T/A cloning vector (pT-Adv) from

AdvanTage PCR Cloning Kit (CLONTECH, no. K 1901-1).
A total of 173 independently transformed bacterial colon-
ies were selected at random. Plasmid DNAs isolated
from each colony were analysed by PCR using the M13
reverse primer and M13 (− 20) primer to identify the
size of the inserted cDNA fragments. Ninety-three colon-
ies containing inserted expressed sequence tag (EST)
cDNA fragments of different lengths were then se-
quenced by an automated sequencer. Nucleotide BLAST
searches were performed to compare the sequence of
these 93 EST cDNA fragments with that of known genes
or ESTs presented in the GenBank database.

The full-length cDNA of clone 81 was obtained by
designing the 5′ primer (5′-GAGTCTGAGAATGCAAAG-
TG-3′) to match the 5′-end sequence of mouse RGS2
(U67187), and synthesizing the reverse primer (5′-A-
ATTCGCGGCCGCTTTTTTTTTTTTTT-3′) according to
the 3′-end sequence of EST-81 cDNA fragment. Sub-
sequently, RT–PCR was performed using mRNA from the
day 5 pregnant mouse uterus as the template to obtain
the full-length cDNA of clone 81. The PCR product was
subsequently subcloned into pMD18-T for sequencing.

Northern blot analysis

For northern blot analysis, no attempt was made to
separate the embryos from the uteri before day 7 of
pregnancy. However, the embryos were separated from
the uteri on days 7, 8 and 9 of pregnancy. Total RNA
was extracted from uterine and non-uterine tissues as
described above. Total RNA from each sample (15 �g
per lane) was subjected to electrophoresis through a 1%
(w/v) agarose gel containing formaldehyde (Sambrook
et al., 1989) and then transferred on to a nylon membrane
by capillary blotting in 20 × sodium chloride, sodium
citrate buffer (SSC) overnight. Meanwhile, 5 �g total RNA
of the same batch of RNA samples was subjected to
electrophoresis on another 1% agarose gel and stained
with ethidium bromide solution (EB) to detect the amount
and quality of each RNA sample. The membrane was
maintained at 80◦C for 2 h, followed by UV cross-linking
for 3 min. The radiolabelled cDNA probes were gener-
ated by random primer labelling of 25 ng cDNA with
[�-32P]-dCTP (50 uCi per reaction). After the membrane
had been pre-hybridized at 42◦C for 6 h in the hybridiz-
ation buffer (50% (v/v) formamide, 2.5 × Denhardt’s sol-
ution, 0.1% (w/v) SDS, 1.0 mmol EDTA l−1, 5 × SSC,
50.0 mmol Na3PO4 l−1, 0.1 mg sheared herring sperm
DNA ml−1), the pre-hybridization buffer was replaced by
the fresh hybridization buffer. The denatured probes were
then added into the hybridization buffer and incubated
at 42◦C overnight. After hybridization, the membrane
was rinsed twice in 6 ×SSC at room temperature (22–
25◦C), twice in 2 × SSC/0.1% SDS for 20 min each at
room temperature, and twice in 0.2 × SSC/0.1% SDS for
20 min each at 42◦C. Autoradiography was performed
using the Kodak BioMax film. The absorbance of the
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hybridization signals was quantified. Loading variation
was calibrated by washing the membrane with 1 mmol
EDTA l−1/0.1% SDS at 60◦C for 3 h to strip the blots after
autoradiography and staining directly with 0.02% (w/v)
methylene blue dye in 0.3 mol sodium acetate l−1, in
addition to the detection of EB-stained 18S rRNA bands.

Besides clone 81, another three candidate genes
needed to be detected whether or not their expression
was upregulated at the implantation sites. Therefore, for
each northern blot experiment, four membranes were
prepared for four different probes. After developing the
films, these membranes were washed and re-used for
different probes to confirm the results of northern blot
analysis, that is the northern blot analysis experiments
were repeated at least once for each probe.

In situ hybridization

The plasmid containing inserted cDNA was linearized
with appropriate enzymes for labelling. Digoxigenin
(DIG)-labelled antisense or sense cRNA probes were
transcribed in vitro using a DIG RNA labelling kit (T7
for sense and SP6 for antisense; Boehringer Mannheim,
Mannheim).

Uteri were cut into 4–6 mm pieces and flash frozen in
liquid nitrogen. Frozen sections (10 �m) were moun-
ted on 3-aminopropyltriethoxy-silane-coated (Sigma,
St Louis, MO) slides and fixed in 4% (w/v) paraform-
aldehyde solution in PBS. The sections were washed
twice in PBS, placed in 1% (v/v) Triton-X100 for 20 min
and washed again in PBS three times. After the pre-
hybridization in the solution of 50% formamide and 5 ×
SSC (1 × SSC is 0.15 mol sodium chloride l−1, 0.015 mol
sodium citrate l−1) at room temperature for 15 min,
the sections were hybridized in the hybridization buffer
(5 × SSC, 50% formamide, 0.02% BSA, 250 �g yeast
tRNA ml−1, 10% (w/v) dextran sulphate, 1 �g ml−1

denatured DIG-labelled antisense or sense RNA probe
for mouse RGS2) at 55◦C for 16 h. After hybridization,
the sections were washed in 50% formamide/5 × SSC
at 55◦C for 15 min, 50% formamide/2 × SSC at 55◦C
for 30 min, 50% formamide/0.2 × SSC at 55◦C twice for
30 min each, and 0.2 × SSC at room temperature
for 5 min. After non-specific binding was blocked in
1% block mix (Boehringer Mannheim) for 1 h, the sec-
tions were incubated in sheep anti-DIG antibody con-
jugated with alkaline phosphatase (1:5000, Boehringer
Mannheim) in 1% block mix overnight at 4◦C. The
signal was visualized with 0.4 mmol 5-bromo-4-chloro-
3-indolyl phosphate l−1 and 0.4 mmol nitroblue tet-
razolium l−1 in the buffer containing 100 mmol Tris–
HCl l−1, pH 9.5, 100 mmol NaCl l−1 and 50 mmol
MgCl2 l−1. Endogenous alkaline phosphatase activity was
inhibited with 2 mmol levamisole l−1 (Sigma). All of the
sections were counterstained with 1% (w/v) methyl green
in 0.12 mol glacial acetic acid l−1 and 0.08 mol sodium
acetate l−1 for 30 min.
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Fig. 1. (a) Northern blot analysis of mRNA detected by using the
273 bp EST-81 cDNA fragment as a probe. Total RNA (15 �g)
was extracted from implantation sites (Imp) and inter-implantation
sites (i-Imp) of mice on day 5 (D5) of pregnancy. (b) The relative
expression of mRNA in implantation sites compared with inter-
implantation sites on D5 of pregnancy. The mRNA in the inter-
implantation sites was expressed as a percentage of that in
the implantation sites (100%).

Results

Subtractive hybridization and confirmation of clone 81
by northern blot analysis

The cDNA fragments that were in high abundance
at the implantation sites on day 5 of pregnancy were
collected using subtractive hybridization technique to
identify genes which are upregulated at implantation sites
during implantation. Subtracted cDNA products were
subcloned into pT-Adv vector. In total, 173 colonies were
detected by PCR, of which 93 colonies were confirmed
to contain the subtracted cDNA in different lengths from
150 bp to 1.2 kb. The nucleotide sequences of these 93
colonies were determined. Seventy-one EST sequences,
which were independent among the 93 colonies, were
compared with the GenBank database. The inserted
cDNA sequence of clone 81 (EST-81, 273 bp) showed
92% identity in 200 nucleotides to rat RGS2 (accession
no. AF279918) and 100% identity in 92 nucleotides to
mouse RGS2 (accession no. U67187). The EST-81 cDNA
fragment was amplified and used as a probe to determine
the mRNA expression pattern in the non-pregnant uterus,
and the uteri at implantation and inter-implantation sites
on day 5 of pregnancy by northern blot analysis (Fig. 1a).
A signal band of about 1.4 kb was detected in the RNA
samples from the uterus at day 5 of pregnancy. Equal
loading of RNA samples was confirmed by EB-stained
18S rRNA bands and direct methylene blue staining of
the membrane. The mRNA detected by EST-81 probe was
expressed in the uterus on day 5 of pregnancy. This gene
was mainly located at implantation sites. On the basis of
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Fig. 2. Northern blot analysis of the tissue specificity of the gene
presented by the EST-81 sequence. RNA was isolated from uterus
(NP), ovary (O), heart (H), spleen (S), kidney (K), liver (L), muscle (M)
and brain (B) of an adult female mouse, and from testis (T) and epi-
didymis (E) of an adult male mouse. The relative expression of this
gene in the above tissues was compared with that at implantation
sites (Imp) and inter-implantation sites (i-Imp) of mice at day 5 (D5)
of pregnancy. Total RNA (15 �g) was loaded into each lane. The
top panel shows the 1.4 kb signal detected by EST-81 sequence,
and the lower panel shows the 18S rRNA bands of each RNA
sample.

densitometric analysis using the GIS3.60 Image Analyze
System (Tanon Company, Shanghai), the expression at
the inter-implantation sites was about 6% of that at
implantation sites (Fig. 1b).

Cloning the full cDNA sequence of clone 81

The sequence of EST-81 cDNA fragment had a high
similarity to the mouse RGS2 cDNA (accession no.
U67187) but had a longer 3′ sequence containing the
polyA+ tail. RT–PCR of mouse uterine mRNA was per-
formed using a forward primer based on the 5′-end
sequence of U67187 and a reverse primer based on the
3′-end sequence of EST-81 cDNA fragment, to determine
whether the sequence that is unique to EST-81 is auth-
entic to U67187. A 1364 bp PCR product was obtained,
and then subcloned into pMD18-T vector and se-
quenced. The sequence of this 1364 bp cDNA contained
all of the 1240 bp sequence of U67187 and its entire
3′-end sequence (124 bp) was unique to EST-81 and
contained the poly(A) tail. These results indicate that this
1364 bp sequence represented the full-length cDNA of
mouse RGS2, and the sequence unique to EST-81 was
part of the authentic 3′-end of RGS2 gene. Therefore, this
sequence was subsequently deposited in GenBank (ac-
cession no. AF432916). Among the 1240 bp homolo-
gous sequence, in total six nucleotides differed between
AF432916 and U67187; four of these nucleotides (127-
G, 128-G, 244-G and 245-C) were in the encoding
region. The amino acid sequences predicted from
AF432916 and U67187, consisting of 211 amino acids,
were the same except for four amino acids (39-Lys, 40-
Asp, 78-Gln and 79-Leu). Another 1354 bp full-length
cDNA sequence of mouse RGS2 became available in

GenBank (Accession no. BC023001). The amino acid
sequence of AF432916 was 100% identical to that of
BC023001.

The small scale preparation of plasmid pMD18-
T/RGS2 was performed to amplify the RGS2 cDNA. This
1364 bp cDNA molecule was digested by BanII and
HincII (recognition sequences were located at the 629–
634 bp and 1108–1113 bp of AF432916, respectively),
and two fragments (633 bp and 477 bp in length, respect-
ively) were obtained. These two fragments, which were
not present in EST-81 sequence, were tested by northern
blot analysis as the probe, respectively. The expression
patterns identical to the previous hybridization signal
by using EST-81 as the probe were obtained (data
not shown). This confirmed that AF432916 is the full-
length cDNA of clone 81, which was upregulated at
implantation sites of mouse uterus.

Tissue distribution of RGS2 mRNA

Northern blot analysis was performed to investigate
the expression of RGS2 gene in other non-uterine tissues.
In the present study, the ovary was collected from
oestrous female mice, and the testis and epididymis from
the adult male mice. All of the other tissues, including
heart, spleen, kidney, liver, muscle and brain, were
collected from day 5 pregnant mice. The high mRNA
expression was detected only in the uterus and ovary
(Fig. 2).

Northern blot analysis of RGS2 expression in the uterus
during early pregnancy

The expression pattern of mouse RGS2 in the uterus
during early pregnancy was determined by analysing
total RNA samples from the uteri of oestrous and pregnant
mice by northern blot analysis using the 273-bp EST-
81 cDNA fragment as the probe. RGS2 expression was
detected both in the uterus and embryo. In the implan-
tation sites, positive signals were detectable from day 5
of pregnancy (Fig. 3a), increased from day 6 to day 8 of
pregnancy, and decreased on day 9 (Fig. 3b). However,
for the inter-implantation sites, positive signals were ob-
served only after day 7 of pregnancy, but the expression of
RGS2 mRNA reached its peak on day 7, and significantly
decreased from day 8 to day 9 of pregnancy. In addition,
the expression of RGS2 mRNA at the implantation sites
was much higher than that in the inter-implantation sites
on days 5–8 of pregnancy.

In situ hybridization of RGS2 mRNA in the uterus during
early pregnancy

The expression of RGS2 gene in the uterus was
determined by in situ hybridization using DIG-labelled
RGS2. No positive signal was detected in the uterus
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Fig. 3. (a) Northern blot analysis of mRNA detected by using the 273 bp EST-81 cDNA fragment as probe. Total RNA (15 �g) was
extracted from uteri of non-pregnant mice at oestrus (day 0) and day 1 to day 4 pregnant mice (D1–D4, and from inter-implantation
sites (i-Imp) and implantation sites (Imp) on day 5 and day 9 (D5–D9). On day 7, 8 and day 9, embryos (Emb) were also separated
from the implantation sites. The top panel shows the 1.4 kb signal detected by the EST-81 fragment cDNA, and the lower panel shows
the 18S rRNA bands of each RNA sample. (b) The relative expression of mRNA in the uterine tissues throughout the peri-implantation
period (days 1–9). mRNA was expressed as a percentage of that in the day 8 embryonic tissues (100%).

from day 1 (Fig. 4a) to day 3 of pregnancy. On day 4,
the signal was observed in the sub-luminal stromal cells
(Fig. 4b). From day 5 to day 8 of pregnancy, RGS2 signal
was localized mainly in the primary decidualized region
at the implantation site (Fig. 4c,e,f,h). Consistent with
the results of northern blot analysis, no strong positive
signal was seen in the inter-implanation site on day 5
(Fig. 4d) and day 8 (Fig. 4i). No signal was seen in the
day 4 pseudopregnant uteri (Fig. 4k). RGS2 was also
highly expressed in the decidualized cells under artificial
decidualization (Fig. 4l). However, no distinctively pos-
itive signal was detected in the uteri of ovariectomized
mice when these mice were treated with oestradiol or
progesterone (data not shown). There was no detectable
signal in the uterus under delayed implantation (Fig. 4m).
After delayed implantation was terminated by oestrogen
treatment, the expression of RGS2 mRNA did not in-

crease significantly, although some weak signals were
observed in the subluminal stroma at implantation site
(Fig. 4n).

Discussion

In the present study, subtractive hybridization was used to
search for genes that are upregulated in the mouse uterus
at the implantation sites on day 5 of pregnancy. By using
northern blot analysis, it was possible to detect several
cDNA EST fragments exhibiting different expression
between the implantation and inter-implantation sites,
one of which was identified as mouse RGS2. The full
cDNA sequence of mouse RGS2 was then determined
indicating that the sequence is longer than the previously
published sequence of mouse RGS2 (U67187), and that
there are some differences in the open reading frame.
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Fig. 4. For legend see facing page.

However, the sequence is exactly the same as the recently
published sequence of mouse RGS2 (BC023001).

In the present study, uterine RGS2 mRNA markedly
increased at the embryo implantation sites after day 5
of pregnancy. RGS2 expression was observed in endo-
metrial stromal cells throughout the peri-implantation
period (days 5–9). The increase of RGS2 expression was
also observed in the artificially induced decidualized
cells, indicating that this increase did not require the
presence of an embryo in the uterus. In the mouse, the

establishment of a receptive uterus to support implanta-
tion is regulated by co-ordinated effects of progesterone
and oestrogen (Huet-Hudson et al., 1989). However, it
is evident from the present study that the administration
of progesterone and oestrogen did not significantly affect
the expression of RGS2 in the mouse uterus.

The precise function of RGS2 in embryo implantation
remains to be established. As RGS2 can selectively
bind Gq� (Heximer et al., 1997, 2001), one function
of RGS2 might be to attenuate phospholipase C (PLC)
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Fig. 4. In situ hybridization of the regulator of G protein signalling protein 2 (RGS2)
mRNA in the mouse uterus on (a) day 1 and (b) day 4 of pregnancy; at the implantation
site of (c) day 5, (e) day 6, (f) day 7 and (h) day 8; at the inter-implantation site of (d)
day 5 and (i) day 8; in the uterus of (k) day 4 pseudopregnant mouse and (l) artificially
induced decidualization of pseudopregnant mouse; and (m, n) delayed implantation
before and after activation using digoxigenin-labelled probes generated against RGS2
cDNA. (j) is the same as (h), but sense probe was used as control. (g) is the interleukin
11 receptor staining at the implantation site of day 7 pregnant mouse to identify the
decidual cells. DC: decidual cells; EM: embryo; G: gland; L: lumen of uterus; SC:
stromal cells. Scale bars represent 50 �m.

medicated signalling of second messengers such as
inositol triphosphate and Ca2+ (Hepler, 1999; Grafastein-
Dunn et al., 2001). In addition, as PLC activation has
also been associated with K+ conductance, it has been
suggested that RGS proteins increase the deactivation of
inward-rectifying K+ channels (DeVries and Farquahar,
1999). Furthermore, it was reported that RGS2 attenuates
the activation of AC-III and cAMP-gated Ca2+ channels
(Sinnarajah et al., 2001; Kerhl and Sinnarajah, 2002).
The correlation of RGS2 with ion gating and membrane
conductance indicates a potentially important role of
RGS2 in embryo implantation, as intracellular calcium
flux is an important determinant of gene expression
(Hardingham et al., 1997). It is also evident from pre-
vious reports that RGS2 protein could stimulate the
proliferation of T cells and production of IL-2 (Oliveira-
Dos-Santos et al., 2000), and the activation of B lym-
phocytes could increase the RGS2 mRNA in vivo (Reif
and Cyster, 2000). As IL-2 can strongly inhibit mono-
clonal nonspecific suppressor factor � (MNSF�) activity
(Nie et al., 2000), the upregulation of RGS2 expression
at the implantation sites would attenuate the bio-activity
of MNSF� at the same sites. This finding supports the

finding of Nie et al. (2000) that the expression of
MNSF�, a molecule that may participate in the uterine
immune tolerance during pregnancy, was downregulated
at implantation sites in mice. Therefore, another potential
function of RGS2 in implantation and early pregnancy
might be to participate in the local immunoregulation of
uterine tissues during implantation.

The array of RGS proteins reportedly attenuate signal
transduction initiated by a variety of mitogens and
morphogens, including hormones that bind to G-protein-
coupled receptors, to stimulate cell proliferation and dif-
ferentiation (DeVries and Farquahar, 1999; Guan and
Hun, 1999; Hepler, 1999; Siderovski et al., 1999). How-
ever, during the mouse embryo implantation process,
the attachment reaction is followed by adherence and
penetration by trophoblast cells through the underlying
basement membrane and results in proliferation and
differentiation of stromal cells into decidual cells.
Therefore, it is not surprising that RGS2 expression is
acutely upregulated in mouse uterine tissues during the
process of implantation and decidualization.

In summary, mouse RGS2 was cloned by using sub-
tracted hybridization to identify differentially expressed
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genes between implantation and inter-implantation sites
on day 5 of pregnancy in the mouse. RGS2 expression
was upregulated at implantation sites. The upregulated
expression of RGS2 mRNA in the mouse uterus during
the early pregnancy indicates that it may play a crucial
role in the process of embryo implantation.

This research was supported by the grant of National Basic
Research Programme (No. TG1999055903) from the Ministry of
Science and Technology, P. R. China.
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