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Aims

» 3-dimensional visualization of early bovine development from the
oocyte to the blastocyst stage

Description and distinction of normal and abnormal patterns of
cell divisions, cell lineaging and cell death

Identification and unravelling of critical steps and developmental
checkpoints at the cellular level

Analysis of the temporal and spatial expression of key genes and
proteins

Experimental approach

Bovine embryos produced by in vitro fertilization (IVF) and
in vitro culture (IVC), collected at defined time points 24 h — 9 days
after fertilization

Multiple fluorescent staining of whole-mount specimen

Optical sectioning by confocal laser scanning microscopy (CLSM):

- large-scale image stacks encompassing the entire specimen
(voxel size = 125 x 125 x 1.000 nm)

- high resolution stacks of individual blastomeres of interest
(voxel size = 50 x 50 x 200 nm)

Digital image restoration by iterative MLE (maximum likelihood
estimation) deconvolution algorithms using the measured
point spread function (PSF) of the microscope

* CLSM: Zeiss LSM 510, laser lines 364, 488, 543, 633 nm,
40 x Plan-Neofluar, oil immersion objective, NA 1,3.

Results and Conclusions

We demonstrate how confocal laser scanning microscopy can be
used to visualize mammalian embryos up to the hatching stage in toto
to analyze the developmental and functional status at the blastomere
level.

Early blastomere arrest and loss prior to/around major embryonic
genome activation
* is a frequent finding in bovine IVF embryos
* is a critical determinant for
- the cell division tree and the cell number increase
- normal cell lineage specification
- the embryo fate
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blastomere processed by iterative (MLE) decon- Lower row: Z-projection and central optical section
volution. Single optical section. Scale bar = 10 ym.  from another embryo.

Day 5 IVF embryo at the late morula stage

Staining with phalloidin (red), DAPI (white), Wheat germ agglutining (WGA) and Sambucus nigra agglutinin
(SNA) (green). Maximum intensity Z-projections (113 optical sections) and central optical section. Scale
bar =100 pm.

Hatching bovine blastocyst

Staining with phalloidin (red), DAPI (white) and Sambucus nigra agglutinin (SNA) (green). Central optical
section and maximum intensity Z-projections (170 optical sections). Scale bar = 100 pm.
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