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Latest LM Technology
• The Leica™ LMD6500 represents one of the latest 

laser microdissection technologies

− Molecular and cell biology researchers want to isolate 
specific cell types from heterogeneous tissues to 
analyze and compare their DNA/RNA/protein 
contents

− Manual microdissection has been used for a long time 
in certain fields (such as neurobiology), but is very 
labor intensive

− Laser microdissection allows faster isolation of cell 
groups, and makes single cell or group cell isolation 
possible
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Leica™ LMD6500
Foiled Slide Substrates for Laser Microdissection

• Glass foiled PEN 
slides

− Polyethylene 
nathaphlate foil 
on glass slides

− 2.0 µm PEN foil 
thickness

Samples prepared by Jim Liberty, Bureau of Criminal Apprehension, St. Paul, MN

Spermatozoa and Epithelial Cell Mixture 
Stained with “Christmas Tree” Stain
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Non-Contact Method
Laser Microdissection (LMD)

• Cells or tissue sections are 
placed directly on to the 
PEN/PET (polyethylene) 
foil anchored to slide

• Cell(s) of interest are 
separated from unwanted 
cells by a cutting 
ultraviolet laser and 
collected directly into the 
cap of a PCR tube for 
further downstream 
analysis

Cellular Mixture

PEN/PET
Foil

Pulse laser
cuts foil 

With attached 
cell(s) of 
interest

Glass foil slide or frame foil slide

Selective 
Microdissection 
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Leica™ LMD6500 Laser Module
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Leica™ LMD6500 Laser Module

600 µ diameter tissue section 10 µ thick free falling after laser microdissection
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Leica™ LMD6500 Laser Module

150 µ diameter tissue section 10 µ thick  free falling after laser microdissection
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Leica™ LMD6500 Laser Module

300 µ diameter tissue section 10 µ thick free falling into 
PCR tube cap after laser microdissection
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Laser Microdissection Morphological 
Limitations

• No coverslip and no mounting medium

• Fixation (if necessary) of tissue needs to be 
optimal 

• Multiplicity of fixation techniques and challenges

• Issues of morphology versus molecular biology
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Tissue Sample Preparation for LM

• Cellular spreads or cytospins

• Fresh or frozen, fixed or unfixed

• Fresh or frozen, stained or unstained

• Paraffin embedded, stained or unstained

• Typical tissue sample thickness 4 to 10 μm

• Can cut on sections up to 40 to 50 μm thick 
(typically brain)

• Xylene dehydration NOT NECESSARY or 
REQUIRED*

* GFP often inactivated when dehydrated
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Laser Microdissection Tissue Protocols

• DNA or RNA or Protein?

• Frozen or Paraffin?

©Microsoft
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Laser Microdissection Applications
Molecular Analysis

DNA RNA Proteins

1 to 5,000 cells 1 to 1,000 cells > 5,000 to 50,000 cells

• Clonal analysis
• DNA methylation
• Direct sequencing
• CGH
• LOH
• PCR

• RT PCR • Resolve
• 2D-PAGE
• Identify
• Mass spectrometry 

western 
immunoblotting

> 500 cells

• cDNA library 
construction

• cDNA microarray 
probes

• Differential display
• Gene expression 

arrays
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Number of Publications 
• PubMed search for “Laser Microdissection”
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Who Uses Laser Microdissection?

Data based on Core Facility at Department of Pathology, University of Chicago
Courtesy of Dr. Maria Tretiakova 

Pulmonology

Gastroenterology

Surgery
Biology

Nephrology

Oncology

Pathology

Genetics

Also, at U. of Chicago, there is a LMD in an independent neurobiology lab
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Projects with Laser Microdissection

22%

9%

13%
6%1%

14%

5%
3%

8%

17%
2%

Colon cancer

Lung Cancer

Breast cancer

Vein graft

Atherosclerosis

Asthma

Embryogenesis

Skin growth

Kidney glomeruli

IBD

Neural plate

Data based on Core Facility at Department of Pathology, University of Chicago
Courtesy of Dr. Maria Tretiakova 
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The Scientific Community and Leica™ 
Microsystems – LMD

• References and 
publications

• Proven world-wide 
success with peer 
reviewed research 
journals and 
publications
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The Leica™ AS LMD
• Application Solution – Laser Microdissection 

System

− Introduced in USA, October 2000

− First public showing at Neuroscience Exhibition 
New Orleans, November 2000

• The Leica™ LMD6000

− Introduced in USA, November 2005

− First public showing at Neuroscience Exhibition 
Washington, DC, November 2005

• The Leica™ LMD6500 and LMD7000

− Introduced November 2008
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Leica™ LMD6500 
• Based on the Leica™ DM6000B
• DM6000B upright automated 

research microscope
− Intelligent automation of all 

microscope functions
− Constant Color Intensity Correction 

(CCIC)
− Fluorescence Intensity Manager 

(FIM)
− 8 position fluorescence filter turret
− Precision z-focus
− Capable of all contrast techniques, 

BF, PH, DIC, POL, FLZ
− Change technique at the touch of a 

button
− Ergonomic satellite control
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Leica™ LMD6500 LM System
• Patented  laser beam 

steering technology for 
precise cutting

• Region of Interest (ROI) 
for laser microdissection, 
any size and any shape

• Optimized to cut with up 
to seven objectives with 
automatic UV offset 
compensation for laser 
focus

• No need to focus the laser

New LMD Module
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Leica™ LMD6500 LM System

• Tissue on slide faces 
downward with a 
protective shield to 
minimize ambient 
contamination

• Leica™ LMD Systems have 
Class 1 safety laser rating 
with safety interlock 
protective shield

Physical Separation of Forensic Mixtures Using Laser Microdissection Techniques 20Leica™ Microsystems



Technology
Transition Workshop

Microscopy Techniques for LM
• Brightfield

− 4x - 150x Dry, 100x Oil

• Fluorescence
− Simple to retrofit, economical & 

modular

• Phase Contrast  10x - 63x PH1/PH2 
− For culture cells/unstained tissues

• DIC-Nomarski  10x - 63x
− For cellular or cell organelle ablation

Physical Separation of Forensic Mixtures Using Laser Microdissection Techniques 21Leica™ Microsystems



Technology
Transition Workshop

Innovative Control and Imaging 
Software for the Entire LM Process

• Direct visual inspection of PCR cap   

• Automatic image capture (optional) 
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Applications for Laser Microdissection
• Small area or single cell laser microdissection

23

Colon H&E, 40x Objective

PCR Tube Cap Inspection 4x and 10x Objectives
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Applications for Laser Microdissection

• Plant cell laser microdissection

Root Meristem Cells, Maize, 20x Objective

View in PCR Cap 
20x Objective
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Collection Tray for Multiple PCR Tube 
Support

• Collection and cutting from 
anywhere on a slide (or another 
slide)

• Automated support for 4 or more 
PCR tubes (0.2 or 0.5 ml)

• Motorized PCR tube holder tray
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Rapid Separation of Spermatozoa and Epithelial 
Cell Mixture Using Laser Microdissection

• 40x objective 
• Christmas tree 

stain

Sample prepared by Jim Liberty, Bureau of Criminal Apprehension, St. Paul, MN
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Fluorescence Detection

Sample prepared by Jim Liberty, Bureau of Criminal Apprehension, St. Paul, MN
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AVC Autodetection
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New Fluorescence Stains for 
Auto-detection

Physical Separation of Forensic Mixtures Using Laser Microdissection Techniques 29Leica™ Microsystems



Technology
Transition Workshop

Leica™ LMD6000
Other Possible Forensic Science Applications

• Laser microdissection of specific cells from fetal 
tissue sections or maternal blood to determine 
paternal parentage through DNA profiling

− DNA profile of chorionic villi and of the actual fetus for 
a “match” to the “father”

− DNA profile of maternal cells
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Questions?
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Contact Information

Bob Fasulka

Leica™ Microsystems, Inc.

Applied Optical Microscopy

25 Berkeley Ave. 

Westward, NJ 07675

201-723-8963

bob.fasulka@leica-microsystems.com
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