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Leica LMD6000 AVC — The Solution

for Automated Microdissection
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Laser microdissection has developed into one of the most
important methods of specimen preparation. It is essential
that specimens for gene expression profiling, proteomics and
various applications of molecular diagnostics have homoge-
nous cell population. The analysis that then follows should
show results only from the material intended for examination.
For this purpose, selecting cells from tissue sections by
means of microdissection has proven itself as a valuable tool.

More and more applications of microdissection aim at creat-
ing molecular signatures as the basis for functional studies of
disease patterns or agent analysis. By using microdissection,
the separate analysis of different cells from mixed tissues can
offer an in-depth view of tumorigenesis.

LEICA AUTOMATED MICRODISSECTION

In most cases, hundreds of single cells are necessary to
obtain a sufficient quantity of specimen material.

This has become the task of the new Leica Cell Recognition
Module, a software package that automatically identifies,
cuts and collects single cells.

With its simple and intuitive user interface, the software is
extremely easy to use.




The Automation Concept

The new Leica Microsystems automation concept delivers a compelling combination of ease of
use and fully automatic cell recognition and cell selection. All of the new software functions are
designed so that the system can independently collect many individual specimens with a high
degree of flexibility.

The new concept contains functions for automated cell recogni-
tion over the entire working range as well as automatic color-
coded classification of cells to various PCR tubes. The color-
coded display illustrates the process in a way that is very easy
to understand.

The autofocus makes work easier, as does the ability to define
the target cell with the click of a mouse.

With the help of stored parameters in user profiles, cell selec-
tion can be carried out automatically and with just a few mouse
clicks.
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The cell recognition works in both transmitted light and fluores-
cence mode. Automatic archiving and complete control over the
boundary conditions together allow the system to work reliably
and autonomously.

Main features of the new design:

¢ Color-coded, automatic classification of various
cell types to different PCR tubes

e Autofocus

e Automatic cell recognition over the entire
user-definable working range

e Target cell definition via mouse click
¢ Flexible and fully automatic image archiving
e Convenient operation with a few mouse clicks

* User profiles with all system functions
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Cell Recognition in Transmitted Light

Using the new Leica AVC software, hundreds of cells can be quickly
and reliably collected from tissue sections. One click is all that is
required to automatically detect all cells in a field of view, and one
more to collectthem in a PCR tube.

Automatic recognition of irregular structures is also possible,
relieving the user of the laborious process of marking these areas.

Fully automated
microdissection:
Selection of

1000 cells with just a few
mouse clicks.

Mouse brain, 5um cryosection

Immunohistochemistry:
DAB Staining

Thionine Staining after Inspection of the
automatic microdissection microdissected cells
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Cell Recognition with Fluorescence

The proven Leica fluorescence functionality, in combination with
microdissection, can also be used for automatic cell recognition.
Automatic recognition and selection is possible both in live and
frozen images to reduce bleaching effects or in cases where the
fluorescence is extremely weak. During these processes, all col-
or channels can be activated individually to provide optimum cell
recognition results.

Evenirregular structures and high magnifications can be detect-
ed and cutted automatically and quickly using the AVC module.
In doing so, it is possible to switch to transmitted light to avoid
bleaching or damaging the specimen.

Cutting line recognition in the fluorescence image

Automatic recognition and microdissection of astrocytes after immunofluorescence
labeling with GFAP as the primary antibody and Cy3-marked secondary antibody.
Courtesy of Dr. Boehm, Axaron Bioscience
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Transmitted lightimage during cutting process

Automated microdissection in fluorescence mode




Cell recognition can be fully automated so that only a few ad-
justments to the cell recognition parameters are necessary.

However, the settings for cell recognition can also be adjusted in
a separate dialog. This optimizes the performance of the module.

A wide-ranging set of criteria such as surface area, diameter, in-
tensity and roundness can be defined and used for cell recogni-
tion. In fluorescence mode, all three color channels can be de-
fined separately. The distance from the cutting line to the cellular
boundary is also defined by the user in this dialog. With this fea-
ture, the software module lets you distinguish between wanted
and unwanted specimens with a high level of accuracy.

All settings can be saved as a profile and reloaded at any time
for work on similar specimens. This not only allows different staff
members to work on different specimens, but makes their work
easier as well.

Original fluorescence image
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The Automation Concept

The complete integration of the module into the Leica LMD
application software makes the module an effective and reliable
tool for specimen preparation in all areas of molecular diagnos-
tics, GEX or proteomics.

The combination with the Leica IM1000 database rounds out spec-
imen preparation by adding complete, automatic documentation
with all images and data.
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