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Research in developmental biology often begins by observing phenotype differences in control and mutants in
the embryos and larvae of model organisms such as mice and zebrafish. Traditionally, these embryos have been
imaged with 2D techniques such as optical microscopy or with low resolution (~10 pm and above) techniques
such as conventional X-ray micro-computed tomography (micro-CT) and optical projection tomography (OPT).

The recent introduction of 3D X-ray microscopy (XRM) offers
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destroying and slicing through the samples. The data
The images captured include virtual cross-sections (A1, 2)
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Cellular resolution for 3D phenotyping 2D virtual cross-section of a zebrafish head, showing eye and nerve bundle distribution. Imaged at 0.8 um pixel.



and 3D volume rendering (B) of zebrafish that clearly show
the heart cells (C), brain and eyes of the zebrafish. Such
images prove highly valuable to researchers in following
3D structural developments under different conditions.

This review demonstrates the value of X-ray microscopy
and Xradia Versa systems from ZEISS in achieving insight-
ful three-dimensional measurements of cells and tissue to
advance the emerging field of quantitative biology. With
their unique architectural design, Xradia Versa can acquire
high resolution, artifact-free images of zebrafish that can
be correlated with 2D or 3D information from other micro-
scopy methods such as electron or light microscopy. The
volumetric analysis delivered by X-ray microscopy may

be used to advance 3D structural analysis of stained soft
tissue for phenotyping mutants and major developmental
biology studies.
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