
TRACKING CELLS IN EMBRYOS
Stephen W. Carmichael1, Mayo Clinic

Ever since the first embryo was put under a microscope,
scientists have been trying to determine which embryonic cells
form which structures in the mature organism. Classic meth-
ods were to kill (ablate) certain cells and see what structures
were malformed or missing when the animal developed. More
recently, cells have been labeled with visible tags and the
tagged cells traced through development. One problem is that
the tag gets diluted by half each time a labeled cell divides. A
new labeling method that shows a lot of promise has been
demonstrated by David Piston, Robert Summers, Susan Kno-
bel, and John Morrill.2

Using the sea urchin Lytechinus variegatus as a model,
Piston ef a/, injected fertilized eggs with a specially-prepared
fluorescent dye. Fluorescein was surrounded with a complex
of dextran molecules so that the fluorescein was "caged."
About 10 picoliters of the caged fluorescein was delivered to
an egg before the first cell division. When the embryo was
exposed to ultraviolet light, the fluorescein was released from
its dextran cage and all of the embryonic cells fluoresced.
This demonstrated that the fluorescent tag was evenly distrib-
uted by this method and that it could be uncaged by a specific
treatment with light. Additional control experiments showed
that the dextran-caged fluorescein did not interfere with normal
development. /

Using a customized microscope setup, immobilized em-
bryos could be visualized by confocal microscopy. Selected
cells of the embryo could be brought within the focal volume of
the two-photon excitation pathway. After the cells were se-
lected and targeted, the cells were hit with the Ti:Sapphire la-
ser using a custom-built mirror drive circuit. This resulted in
the fluorescein being released from its dextran cage only

within the targeted cells. The location of the selected cells within
the intact embryo could be followed with confocal and Nomarski
differential interference contrast microscopy.

An objective of this study was to determine where the gut of
this animal came from. Although this problem has been investi-
gated for about a century, the techniques have not existed to give
a clear answer. Using their newly-developed technique, Piston ef
al. found that cells from the ectodermai-endodermal junction (this
is the blastoporal margin at the stage when the cells were
marked) moved to a position deep within the early tubular gut.
The total process of gastrulation was found to take longer than
previously described. Relatively late in gut development, cells
that would eventually form the intestine were shown to still be in
the lateral body wall. Observations from this study suggested that
final determination and differentiation of the cells of the gut wall
are put on hold until all of the cells are in place and the gut tube is
functional. This is in agreement with a newly developing model of
sea urchin gastrulation.

Whereas this is an important study for the embryologist work-
ing with sea urchins, the methods developed to examine this
model have even more far-reaching implications. The ability to
mark specific cells, then follow them in the living embryo to deter-
mine their fate will be useful in a broad range of studies, both in
invertebrate and vertebrate embryos. This could be the best
method yet for tracking cells in embryos!

1. The author gratefully acknowledges Dr. David Piston for re-
viewing this article.
2. Piston, D.W., R.G. Summers, S.M. Knobel, and J.B. Morreli,
Characterization of involution during sea urchin gastrulation using
two-photon excited photorelease and confocal microscopy, Mi-
crosc. Microanal. 4-404-414, 1998.
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Orientation Imaging Map Of Aluminum Thin Film

The 560 nm x 560 nm cover image of highly textured aluminum thin film was obtained by collecting multiple dark field images under
computer control of the tilt and rotation of the TEM beam. By tracking bright up events in the dark field images, it is possible to charac-
terize the crystallographic orientation of the individual crystallites in the aggregate image. In this image blue grains indicate that the
<110> crystal direction is closely aligned with the vertical direction whereas red grains are directed nearly 30° away from the vertical.

Image compliments of TSL, Inc. For further information on this subject, see article on page 12 of this issue.

Tracting Cells In Embroyos 3
Stephen W. Carmichael, Mayo Clinic

New And/Or Interesting in Microscopy S

Coming Events 7

Method for Analyzing Nitrogen in Titanium Alloys S
Mary Mager, University of British Columbia

New Capabilities for the TEM (ATR) 16
Thomas Tague, Spectra-Tech Inc.

Imaging Software Helps NASA Explore Drug 18
Development

Rebecca Traino, Strategic Communication Group

Strategies for Preventing Detachment of 20
Sections from Glass Slides

J.A. Kieman, The University of Western Ontario

INDEX
Ruthenium Tetroxide: A Complementary Fixative 24
And Stain to Oxmium Tetroxide

Henry Eichelberger, Brighamton University - SUNY

So What Can Be Done To Avoid Getting 26
Cumulative Trauma Disorders

Jan Minshew, Olympus America, Inc.

A Rapid Cleaning Technique 30
for EM Cathode Assemblies

Steve Chapman, Protrain

Need For Education, Not Just Training 32
Barbara Foster, Microscopy/Marketing & Education

New Product News 36

Microscopy 101 37

Index of Authors 38

Classified Advertising 39

I
I
I
I
I
I
I
I

- 3 -

https://doi.org/10.1017/S1551929500064579  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500064579


ThermoMicroscopes offers more choices for
nanoscale visualization than anyone. That
means you choose the best scanning probe
microscope for your application. Consider...

^THERMOMICROSCOPES
ajSPark Scientific Instruments

1171 Borregas Avenue, Sunnyvale, CA 94089
Telephone 408.747.1600 Fax 408.747.1601

Info@thermomicro.com

Explorer
The most versatile SPM ever built. Scans
samples of any size. Dedicated system
solutions for polymer and life sciences.

CP Research
The research SPM instrument of choice.

Offers the most integrated scanning modes
available in a single instrument

An analytical instrument designed for
industrial applications. Advanced SPM
technology at. an affordable price.

Aurora NSOM
Designed and built by the world's leading

manufacturer of NSOM systems. Features
patented tuning-fork technology.

And those are just our opening moves. We've got more.
Lots more. So consider your choices carefully.
Then make your move to www.thermomicro.com.

THE DIFFERENCE YOU CAN MEASURE

https://doi.org/10.1017/S1551929500064579  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500064579

