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Cell number regulation occurs during the pre-gastrulation
period of postimplantation development
in double chimeric mouse embryos

KATARZYNA KRAWCZYK, MAGDALENA OSLISLOK,
ANNA GALAZKIEWICZ, MARCIN SZPILA, MAREK MALESZEWSKI*

Department of Embryology, Institute of Developmental Biology and Biomedical Sciences,
Faculty of Biology, University of Warsaw, Warsaw, Poland

ABSTRACT Aggregates of two mouse embryos produce viable offspring of normal size, indicating that
there are mechanisms in the embryo that can downregulate their size to the size of the corresponding
normal (single) embryos. Very little is known about the mechanisms controlling compensation for in-
creased preimplantation size. Also, it is still elusive when exactly during development chimeric embryos
regulate their size. Here, we determined the exact period of size regulation in chimeras. Using a chimeric
embryo produced by aggregating two 8-cell stage embryos, we revealed that size regulation initiates
shortly after implantation (E5.5) and ends with the start of gastrulation (E7.5). Importantly, processes
that regulate cell number in chimeric embryos do not disturb morphogenesis, so that the formation of
the proamniotic cavity occurs in parallel with size regulation.
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Introduction

Chimeras are organisms composed of cells originating from
two (or more) zygotes and thus differing genetically. Mouse
chimeras were obtained for the first time by Tarkowski by ag-
gregation of two cleaving embryos (Tarkowski, 1961). Since
then the chimeras have been obtained by several other meth-
ods (review: Tarkowski, 1998), and they have become a part
of such important experimental techniques, as gene targeting,
tetraploid complementation, or cell lineage tracing. One of the
most striking characteristic demonstrated by chimeric embryos
is their ability to regulate their body size. Even though at the
time of implantation the chimeric blastocysts (constructed by
aggregation of two 8-cell stage embryos) have approximately
twice the number of cells than normal embryos, the offspring
born after transfer of chimeric embryos to foster mothers are of
normal size (Tarkowski, 1961; Tarkowski, 1963). Subsequently,
it has been demonstrated that aggregates of three (Markert and
Petters, 1978), four (Petters and Markert, 1980) or even nine
(Petters and Mettus, 1984) mouse embryos develop to normal

size offspring after transfer of giant chimeric blastocysts to
the recipient mouse females. What is important, half-embryos,
obtained from single blastomeres of mouse 2-cell embryos also
develop properly and, although initially smaller in size, ultimately
give rise to normal size pups (Tarkowski, 1959). However, the
mechanisms controlling downregulation of the size of chimeric
embryos and upregulation of the size of half-embryos during
development still remain vague.

It is still elusive when exactly during development the chime-
ric embryos regulate their size. It seems not to happen before
implantation because it has been shown that the chimeric blas-
tocysts constructed by aggregation of two 8-cell stage mouse
embryos contain twice the number of cells of normal blastocysts
(Buehr and MclLaren, 1974). According to the early studies
exploring indirect methods for the evaluation of the degree of
regulation, the adjustment of size of chimeric embryos occurs
between the time of the formation of the egg cylinder (E5.0) and
the time of gastrulation (E7.0) (Buehr and McLaren, 1974) (Lewis
and Rossant, 1982). Thus, the goal of our current study was to
directly determine the exact period of the size regulation in the
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chimeras composed by aggregation of two mouse 8-cell em-
bryos. To this end, we analyzed control and chimeric blastocysts
and egg cylinders during pre- and perigastrulation period of de-
velopment using confocal microscopy in order to calculate the
cell number digitally on 3D reconstructions. This allowed us to
detect the exact period of the regulation of the size of chimeras.

Results

To check when during the development of chimeric mouse
embryos the size is downregulated, their cell number was ex-
amined and compared with the cell number of control single
embryos at the blastocyst stage, and at E5.5, E6.5 and E7.5 day
of pregnancy of recipient females.

Blastocysts

Chimeras were created by aggregation of two embryos at
8-cell stage and cell number of chimeric and control, single blas-
tocysts was counted after 48 h of in vitro culture. At this stage
of development chimeric blastocysts (n=26) were significantly
larger than control blastocyst (n=31; Fig. 1 A,B). Mean cell num-
ber in experimental blastocyst was 159.6+28.5, when in control
blastocysts it was 86.1117.9. The proportion of the cell number
of chimeric blastocyst to the cell number of control blastocysts
was 1.85 (Fig. 5). To statistically analyze if the cell regulation is
observed at this stage of development of chimeric embryos, for
each chimeric blastocyst its cell number was divided by two, and
the mean value was compared by Student’s t-test with the mean
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Fig. 1. Cell number regulation does not occur during the preimplantation development of chimeric embryos.
(A) Representative brightfield images showing a chimeric embryo developed from an aggregate after 24 and
48 h of in vitro culture. Within 24 hours after aggregation, most of the embryos reached the morula stage. Less
commonly, the embryos displayed multiple incipient cavities. After the next 24 h, the embryos developed to the
late blastocyst stage. Scale bar: 20 um. (B) The average number of cells in chimeric (n=26) and control (n=31)
E4.5 blastocysts. The graph presents means and standard deviations. ns, not significant. (C) Representative
confocalimages of chimeric and control E4.5 blastocysts. Chromatin (white) was labeled with chromomycin A3.

cell number in control blastocysts (Fig. 1A). The p value for this
analysis was equal 0.1543, what indicates that processes that
regulate the cell number in chimeric embryos are not active dur-
ing formation of the blastocyst.

E5.5 egg cylinders

To verify if the regulation of cell number in chimeric embryos
occurs at the E5.5 day of pregnancy, chimeric egg cylinders
(n=18) at this stage of development were compared with the
control egg cylinders at the same stage (n=22). We observed
that during the early stages of postimplantation development
a significant developmental asynchrony is observed between
egg cylinders of the same litter. Thus, only the embryos in which
proamniotic cavity was already formed, were selected for the
examination of the cell number (Christodoulou et al., 2018).
We scored the embryos according to the five distinct stages
of proamniotic cavity formation (Christodoulou et al., 2018).
At E5.5, most of the single and double embryos had opened a
central lumen (stage Ill). Less commonly, we noted control and
chimeric embryos with an incipient luminal cavity (stage Il). The
rarest were embryos with an expanded cavity extending toward
the extra-embryonic ectoderm compartment (stage 1V). We did
not observe any differences in the percentage of such embryos
between control and experimental groups. Embryos without
proamniotic cavity were not selected for the examination of the
cell number. At E6.5 and 7.5 stages, the two cavities fused into a
unified single cavity spanning the whole embryo in both control
and experimental groups (stage V).

Experimental chimeric egg
cylinders were considerably larger
than control egg cylinders (Fig.
2 A,B). Mean cell number of
chimeric egg cylinders at E5.5
was 407.2+58.9, while for con-
trol egg cylinders this value was
237.7+41.9. The cell number of
each chimeric egg cylinder was
divided by two, and the mean
value for this group was com-
pared by the Student'’s t-test with
the mean cell number of control
E5.5 cylinders (Fig. 2A). The p-
value for this test was 0.0059,
which indicates that at this stage
of development the regulative
mechanisms already significantly
reduced the cell number of chi-
meric embryos. However, the pro-
portion of the mean cell number
of chimeric egg cylinders to the
mean cell number of control egg
cylinders was 1.71 at this stage
(Fig. 5). This means that at E5.5
the regulation of the cell number
in chimeric embryos is still under-
going.

There was no delay in forma-
tion of proamniotic cavity in chi-
meric egg cylinders in comparison

48 h
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with control embryos. In both groups at E5.5, early proamniotic
cavity was observed both in embryonic and extraembryonic
region of the egg cylinder (Fig. 2C). These two cavities were still
separated at this stage, which is in agreement with the previ-
ously described normal morphology of the mouse embryos at
E5.5 (Christodoulou et al., 2018). This indicates that in chimeras
the formation of proamniotic cavity of the egg cylinder occurs
in parallel with the size regulation, and that higher than normal
number of cells does not disturb morphogenesis.
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Fig. 2. Processes thatregulate
cell number in chimeric em-
bryos are active at E5.5 and
donotdelay proamniotic cavity
formation. (A) Cell numbers
of chimeric (n=18) and control
(n=22) embryos recovered at
E5.5. Data are represented
as meanzstandard deviation.
*%p<0.01. (B) Representative
confocal images showing
chimeric and control E5.5 cyl-
inders. Chromatin (white) was
labeled with Hoechst 33342. (C)
Proamniotic cavity formation
in chimeric and control E5.5
cylinders. Scale bar: 50 pm.

E6.5 egg cylinders

Chimeric egg cylinders at this stage were still larger than
corresponding control embryos (Fig. 3 A,B). The mean number
of cells in chimeric egg cylinders (n=17) was 899.2+207.0,
meanwhile control egg cylinders had on average 632+110.5 cells
(n=17). When analysis of statistical significance by the Student’s
t-test was performed for the mean value of the cell number of
“half” E6.5 chimeric egg cylinders and control egg cylinders
at the same stage of development, the p value was 0.000022,

what indicates that intensive regulation of size occurred in
chimeras between E5.5 and E6.5 (Fig. 3A). The proportion
of the mean cell number of chimeric egg cylinders to the
mean cell number of control egg cylinders at E6.5 was 1.42
(Fig. 5). This suggests that at E6.5 the regulation of the cell
number in chimeric embryos is still not fully completed.
The morphology of chimeric E6.5 egg cylinders was
unchanged when compared with the control egg cylinders
of the same age. In cylinders from both groups the proam-
niotic cavity extended in the full length of the embryo and
was fully formed (Fig. 3C). This observation indicates that
the regulation of the size of chimeric embryos occurs also
after the completion of the proamniotic cavity formation.

E7.5 egg cylinders

At E7.5, the chimeric egg cylinders displayed a simi-
lar size compared to the controls (Fig. 4 A,B). Chimeric
embryos had an average of 14447.6+8111.1 cells (n=16),
while the total number of cells in the control egg cylinders
was 12298.3+5654.4 (n=10). For further analysis, the cell
number of each chimeric embryo was divided by 2, and the
mean values for chimeric and control egg cylinders were
analyzed with the Student’s t-test (Fig. 4A). The p value was
0.02, what indicates that the rate of embryo size regulation

Fig. 3. At E6.5, the regulation of cell number in chimeric embryos is
still not fully completed. (A) The average number of cells in chimeric
(n=17) and control (n=17) embryos recovered at E6.5. The graph pres-
ents means and standard deviations. ***p<0.001. (B) Representative
confocal images of chimeric and control E6.5 cylinders. Chromatin
(white) was labeled with Hoechst 33342. (C) Proamniotic cavity in
chimeric and control E6.5 cylinders. Scale bar: 50 pm.
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Fig. 4. Regulation of cell number is finished at stage E7.5. (A) Cell numbers of chimeric (n=16) and
control (n=10) embryos recovered at E7.5. Data are represented as meantstandard deviation. *p<0.05.
(B) Representative confocal images showing chimeric and control E7.5 cylinders. Chromatin (white)

was labeled with DRAQS5.

slowed down. The ratio of the mean cell numbers of chimeric
egg and control egg cylinders at E7.5 was 1.17, demonstrating
that size regulation was completed at this stage (Fig. 5).

Discussion

First, in this work we confirmed the early observation reported
by Buehr and McLaren (Buehr and McLaren, 1974) that the
regulation of the cell number in double embryos created by the
aggregation of two 8-cell embryos does not occur during forma-
tion of the chimeric blastocysts. We found that the ratio of the
mean cell number of chimeric and control blastocysts, which
developed after 48 h of culture in vitro of double and single
embryos (E4.5) was lower than 2, nonetheless this difference
was not statistically significant. However, we cannot definitively
exclude that regulative mechanisms are already active in chi-
meric blastocysts or even earlier. Indeed, Boiani et al., (Boiani et
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Fig. 5. The ratio of the average number of cells in chimeric embryos to
control embryos at different stages of embryo development. Regulation
of chimeric embryo size initiates shortly after implantation and ends with
the start of gastrulation.

al., 2003) have demonstrated that cell
number regulation in mouse aggrega-
tion chimeras could begin already at the
blastocyst stage. They showed that dou-
ble chimeric aggregates of fertilized em-
bryos had 1.75 times and triple chimeric
aggregates had 1.9 times the number of
cells of single controls. It is also pos-
sible that the timing and speed of the
downregulation depends on the number
of the components that make up the
chimera. Our statistical analysis of the
cell number of control and chimeric E5.5
egg cylinders indicates that regulation of
the size of chimeras is already ongoing
at this stage. Thus, we can suspect that
the difference observed among chimeric
and control preimplantation blastocysts
are not accidental, and are a sign of the
beginning of regulation already in chime-
ric blastocysts.

We observed that regulation of the cell number was carried
on the following day of development, at E6.5, and at this stage,
chimeric egg cylinders were still significantly larger than their
single control counterparts. Size regulation in chimeric embryos
was completed by E7.5, so that chimeric and control embryos
were no longer substantially different.

Data available on the size regulation in mouse chimeric em-
bryos indicate that this process, at least predominantly, occurs
during early period of in utero development, however, the exact
period of which during postimplantation development the down-
regulation of the size of chimeric embryos takes place remains a
subject of controversy. According to the initial studies of this top-
ic, the adjustment of size of chimeric embryos occurs between
the time of the formation of the egg cylinder (E5.0) and the time
of gastrulation (E7.0). Buehr and McLaren calculated the mean
volume of egg cylinders and found that a fully formed chimeric
egg cylinder at E5.5 is significantly larger than control one (Buehr
and McLaren, 1974). However, these authors reported that al-
ready at the beginning of the formation of proamniotic cavity
(E5.8 - E6.0) egg cylinders of control and chimeric embryos have
the same volume (Buehr and McLaren, 1974). Other authors
(Lewis and Rossant, 1982), in contrast, indicate that the forma-
tion of the proamniotic cavity occurs before size regulation, and
that size regulation lasts longer than it has been suggested by
Buehr and McLaren (1974). They assessed the number of cells
in egg cylinders on various stages of pregastrulation period of
development by counting the number of nuclei in a small area
of histological sections and by multiplying that number by the
total tissue area in the embryo. They found that up to the day
5 and 16 hours of embryonic development chimeric embryos
have two times more cells than control embryos. After next 24
h, they observed a shift toward 1:1 ratio of the cell number in
chimeric and control egg cylinders. The same time of regulation
was observed in all cell lines of the egg cylinders (Lewis and
Rossant, 1982). In quadruple embryos created by aggregation
of four 8-cell embryos, the time of regulation was longer (Rands,
1986). In this work, the volume of egg cylinders was calculated
based on the measurements made of histological slides. Some

control
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reduction of the original 4:1 cell number ratio was observed
already at the blastocyst stage. Further reduction of the size of
quadruple embryos occurred until the E7.5, when mean size ratio
of quadrupled and control embryos reached 1:1(Rands, 1986).

Direct approach to the study of the reduction of the size of
chimeric egg cylinders was applied recently by Orietti et al.,
(2021) who counted cells in embryos under confocal micro-
scope, and concluded that regulation begins at E5.25 and is
completed at E5.5 (Orietti et al., 2021). These results differ signif-
icantly from these, which we present in current work. There can
be numerous reasons for this discrepancy, the main difference
between Orietti et al., (2021) work and our current study is that
in our experiments the cell number was counted on 3D recon-
structions of the whole egg cylinders. Meanwhile in Orietti et al.,
(2021) the analysis of the progress of regulation was carried on
only by comparison of the cell number of the epiblast of chimeric
and control egg cylinders. Dynamics of cell number within indi-
vidual cell lineages (e.g. trophectoderm and epiblast) would help
to reconcile these differences, or confirm previous data. It would
be beneficial to know how the cell number is regulated for each
developmental lineage separately and whether the dynamics of
changes within each lineage is similar or is one lineage regu-
lated more precisely than the other. In at least one work, it was
demonstrated that there are significant differences in the time of
regulation between descendants of trophectoderm and inner cell
mass of the blastocyst in chimeric egg cylinders (Rands, 1986).
The other source of abovementioned inconsistency between our
results and those of Orietti et al., (2021) may be the difference
in the number and type of embryo transferred. It is not clear how
many embryos these authors transplanted into one female, and
whether they transferred control embryos to one oviduct and the
chimeric embryos to the opposite oviduct of each recipient fe-
male, as it was performed in our study. If number of transplanted
embryos may have affected the timeline of regulation remains to
be elucidated. The last but not least, this discrepancy may also
result from the small sample sizes used by Orietti et al., (2021).

We observed that the regulation of cell number in chimeras
proceeds concomitantly with the formation of proamniotic cavity
and lasts up to the gastrulation. We did not notice any delay in
development of proamniotic cavity in double chimeric embryos,
which was reported by others (Orietti et al., 2021). However,
this difference can be explained by the lower uniformity of egg
cylinders. In our experiments, embryos were collected at the
given time-point and classified as a one experimental group
only according to their age. Meanwhile Orietti et al., (2021)
grouped embryos according to developmental stages proposed
by Christodoulou et al., (Christodoulou et al., 2018). Thus, bas-
ing on our results, we cannot exclude that indeed there is some
delay in morphogenesis of chimeric egg cylinders in relation to
control, single embryos.

The studies of the mechanisms regulating the size of chime-
ric mouse embryos are very limited. Lewis and Rossant (1982)
using [3H]thymidine to label and analyze histological slides of
egg cylinders demonstrated that the number of dividing cells in
control and chimeric embryos was the same. However, colcemid
treatment, which blocked cells in M-phase and allowed better
comparison of the mitotic activity of double and single embryos,
indicated that in the control embryos the burst of mitotic activity
occurred between day 5 and 16 hours, and day 6 and 16 hours
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of embryonic development and mitotic activity was the highest
in embryonic ectoderm at day 6 and 8 hours. Such high mitotic
activity was not observed in chimeras. These authors suggest
that increased cell cycle length in chimeras may be responsible
for the size adjustment (Lewis and Rossant, 1982). Thus, it is
possible that other mechanisms, such as a different frequency
of apoptosis in control and chimeric embryos are also involved
in the regulation of embryo size. Accordingly, it has been dem-
onstrated that the levels of apoptosis in chimeric embryos are
increased compared with controls prior to proamniotic cavity for-
mation (Orietti et al., 2021). However, the mechanism by which
cell cycle is altered in the chimeric embryos remains unknown.
Recently, it has been shown that male embryos tend to develop
faster than female embryos during early stage of preimplantation
in mice (Kawase et al., 2021). Therefore, it will be tempting to
speculate that the mechanisms of cell number regulation in ag-
gregation chimeras are potentially dependent on chromosomal
sex of the embryos.

Taken together, in this study, chimeric embryos produced by
aggregating 8-cell mouse embryos were shown to remain twice
the size of single embryos until at least 5 days. Size regulation
occurred rapidly over the next 72 h; there was no difference in
cell number between chimeric and control embryos by E7.5.
Our study also shows that proamniotic cavity formation was
observed to occur at the same times in chimeric and control
embryos. These findings may extend our knowledge of the
control of body and organ size during mammalian development.
However, future studies will be needed to determine the cellu-
lar and molecular nature of these processes. Further research
directions should include investigating molecular mechanisms
behind cell cycle alterations in chimeras, or apoptosis analysis.
One of the strategies is to suppress p53 protein functions using
the inhibitor a-piphitrin so as to reduce apoptosis, or to pulse the
embryos with DNA precursors so as to estimate the duration of
the cell cycle. However, these methods are probably difficult to
implement in vivo, therefore it will be necessary to use in vitro
models such as those developed by Bedzhov (Bedzhov et al.,
2014), which allow to obtain egg cylinder stages in vitro. Simi-
lar assessment of the developing embryo halves in which the
regulation of cell number takes place too, albeit in the opposite
direction, would be also interesting and could provide important
information.

Materials and Methods

Animals

The study was approved by the Local Ethical Committee
No.1, Warsaw, Poland (No. of the permit: 942/2019, 1384/2022,
1521/2023). F1(C57BL/6/Tar x CBA/Tar) females and Tg(CAG-
DsRed*MST)1Nagy/J, C57BL/6-Tg(UBC-GFP)30Scha/J or
F1(C57BL/6/Tar x CBA/Tar) males were used in this study. For
embryo transfer F1 females were used, which were mated with
vasectomized F1 males to induce pseudopregnancy. Animals
were kept under 14 h light/10 h dark lighting regime.

Embryos

Eight-cell embryos were obtained from 7 to 11 weeks old F1
females spontaneously ovulated or superovulated with 10 IU of
pregnant mare serum gonadotropin (PMSG; Folligon, Intervet),
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followed after 47 — 49 h by 10 IU of human chorionic gonado-
tropin (hCG; Chorulon, Intervet), and mated with F1, Tg(CAG-
DsRed*MST)1Nagy/J or C57BL/6-Tg(UBC-GFP)30Scha/J males.
Females with vaginal plugs were culled by cervical dislocation
62 h after mating or the hCG injection. Embryos were flushed out
from the oviducts with M2 medium supplemented with 4mg/ml
bovine serum albumin (BSA; Sigma-Aldrich) (Fulton and Whit-
tingham, 1978). Embryos were kept in M2+BSA medium under
mineral oil (Sigma-Aldrich, Poland) at 37.5 °C in 5% CO, in air
until aggregation.

Construction of chimeric embryos

Before the formation of chimeric embryos the zonae pellu-
cidae were removed with acid Tyrode solution (Nicolson et al.,
1975). Next embryos were divided into control and experimental
group. Aggregation was performed according to the method of
Tarkowski (Tarkowski, 1961) and Mintz (Mintz, 1962). Pairs of
experimental embryos were placed in a solution of phytohe-
magglutinin (300 pg/ml; Sigma-Aldrich, Poland) in BSA-free M2
medium and were brought into contact at 37 °C using a glass
needle. After the embryos had stuck firmly together, the chimeric
aggregates were washed in M2+BSA and then cultured in KSOM
medium (Erbach et al., 1994) (Speciality Media, USA) under min-
eral oil at 37.5 °C in 5% CO, in air for 24 or 48 h. Control embryos
were treated in the same way but without aggregation. After 24
h some control and chimeric morulas/early blastocysts were
transferred into oviducts of pseudopregnant F1 females. The
remaining embryos, after 48 h of the culture, reached the late
blastocyst stage and were subsequently fixed and used for the
examination of the cell number at this stage.

Counting of the cell number in blastocysts

Blastocysts were fixed 20 min in 4% paraformaldehyde (PFA;
Thermo Fisher Scientific, Poland) in PBS. To stain cell nuclei
blastocysts were placed separately in drops of PBS containing
chromomycin A3 (0.01 mg/ml; Sigma-Aldrich, Poland) under oil
in glass bottom dishes (MatTek Corporation; Ashland, MA, USA)
and were incubated for 30 minutes at 37.5 °C. Subsequently
blastocysts were analyzed under LSM 510 Zeiss laser scanning
confocal microscope. Z-stacks of ~100 optical sections per blas-
tocyst were collected. Imaris software was used to count cells.

Transfer of embryos

Before transfer, the morphology of chimeric and control em-
bryos was evaluated under the inverted microscope and only
properly developed morulas/blastocysts were transferred to the
oviduct of mice on the first day of pseudopregnancy. Experimen-
tal chimeric embryos were transferred into the right oviduct and
control embryos into the left oviduct of the same mice. Total
number of embryos transferred into the one oviduct did not
exceed 10. Day of transplantation was regarded as a first day of
the pregnancy (E0.5).

Recovery of egg cylinders

Pregnant females were autopsied and egg cylinders were
isolated into PBS containing 0.3% polyvinylopirolidon (PVP; Sig-
ma-Aldrich, Poland), at middle of the 6 (E5.5), 7t (E6.5) and 8"
(E7.5) day of the pregnancy. Recovered egg cylinders were fixed
for 20 min in 4% paraformaldehyde (PFA; Thermo Fisher Scien-

tific, Poland) in PBS, and next were kept in drops of PBS with PVP
containing 0.01% of sodium azide (Fluka, Milwaukee, WI,USA)
in plastic dish (35x10 Tissue Culture Dishes; Falcon, Becton
Dickinson, Thermo Fisher Scientific, Poland) under mineral oil.

Cell number counting in E5.5, E6.5 and E7.5 egg cylinders

To visualize cell nuclei egg cylinders were incubated in PBS
containing Hoechst 33342 (1 pg/ml; Sigma-Aldrich, Poland) or
DRAQ5™ (5mM, 1:400, Thermo Fisher Scientific, Poland) for 20
min in 37.5 °C in plastic dish under mineral oil. Subsequently
E5.5 and E6.5 egg cylinders were placed separately in drops of
PBS under mineral oil in glass bottom dishes (MatTek Corpora-
tion; Ashland, MA, USA). To enhance the visualization of cells
in E7.5 egg cylinders we used a clearing method, named Clear’,
which requires immersion in a graded series of formamide solu-
tions (Kuwajima et al., 2013). E5.5 and E6.5 egg cylinders were
analyzed in Axio Observer Z1 Zeiss fluorescent microscope. The
fluorescence images of the E7.5 egg cylinders were acquired
with a Nikon Ti2-U microscope with focus motor assembly (Prior
Scientific Instruments) using the rescan confocal microscopy
module RCM1 (Confocal.nl) with an ORCA-Flash4.0 LT + camera
(Hamamatsu) and iChrome CLE 50 laser engine (Toptica), all
controlled by pManager software. The confocal fluorescence im-
ages were captured with a CFIl Plan Apochromat Lambda S 25XC
Sil objective (Nikon). Z-stacks of 120 optical sections per egg
cylinder were collected. Imaris software was used to count cells.

Statistical analysis

To assess if the regulation of the cell number of chimeric
embryos has already been occurring before given stage of de-
velopment, the cell number of each chimeric blastocyst or egg
cylinder isolated at this stage was divided by 2. Next, the mean
cell number of “half” chimeric embryos was compared with the
mean number of cells of control embryos in corresponding age,
in Student'’s t-test. If the calculated p-value was equal or lower
0.05, then the difference in the cell number between the given
group of “half” chimeric embryos and the group of equivalent
control embryos was considered as significant. Accordingly, in
such a case it was assumed that proportion of cell number of
chimeric double embryos and single control embryos, which at
the time of aggregation equaled two, significantly departed from
this value. Such result was considered as proof of regulation oc-
curring in chimeric embryos at this stage of development.
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