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• Why Laser Microdissection?

• Leica LMD Workflow and Sample 
Preparation

• Q & A

Leica Laser Microdissection

AGENDA:
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3Why Laser Microdissection ? 

Cancer research: Tumors, Metastases
Which are the underlying mutations?

DNA

Parkinson’s Disease: Dopaminergic Neurons
What is the difference in gene expression patterns?

RNA

Alzheimer’s Disease: Alzheimer’s Plaques
What is the content of Alzheimers’ Plaques?

Protein
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Why Laser Microdissection ?

Purify a homogeneous population from heterogeneous tissues!

+ -

Kidney tissue

-

+

-

Healthy cells

Cancer cells

+
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What is Laser Microdissection ?

Purification under visual control
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Leica Laser Microdissection 

Define Region of Interest Specimen in collection vesselSample after Cut
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LMD Workflows in...

▪ Cancer Research

▪ Pathology/Disease Research

▪ Neuroscience

▪ Developmental Research

▪ Plant Research

▪ Living Cells

▪ Forensics 

▪ Clinical Research

▪ Pharmaceutical Research

▪ Climate Research

▪ and many more
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8Protein - Workflow

Before dissection After dissection  

Alzheimers’ Plaques

Purification
under visual 

control
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9Laser Microdissection – The Principle

Collection

Dissection

Analysis

UV absorbing 
membrane

PCR, Sequencing, 
Proteomics etc.

http://www.leica-microsystems.com/uploads/tx_leicaproducts/consumables-led2-ret_04.jpg

http://www.leica-microsystems.com/uploads/tx_leicaproducts/consumables-led2-ret_04.jpg
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Laser Microdissection – Hardware Overview

Specimen

Collector

Camera

Objectives

Laser

Laser

Stand Stage
Automated
Function Keys
Touch Screen

2.5x – 150x

Motorized
Scanning
LMT350 ultra

349 nm / 120 µJ
355 nm / 70 µJ
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LMD Hardware – Laser

Laser beam movement via optics

• High precision (objective depending)

• Real-time cutting (Wacom Pen)



12

Confidential - Company Proprietary

Leica Microsystems | Cell DIVE Customer Presentation | MC-0006714 | Feb. 2024 
Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Leica Laser Microdissection

18.09.2025 12

▪ Vaporization of material, cold ablation
o Surrounding tissue is not affected or heated

▪ Scheme, molecular level

MeltingVaporization
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• Image of laser cut line

• Membrane and tissue are evenly cut

• Smooth and fine cut line

Leica Laser Microdissection

18.09.2025 13

Membrane

Tissue 
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LMD Hardware – Laser
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Adjust the laser to your sample, not the other way round!

LMD6 LMD7

Wavelength 355 nm 349 nm

Pulse 
frequency

80 Hz 10-5000 Hz

Average pulse 
energy

70 µJ 120 µJ

Diode pumped
solid state laser
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LMD Hardware – Laser
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Laser Intensity
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16Applications – Sample Preparation

Specimen Carrier UV absorbing membrane

Sections (Paraffin, Cryo)

Smear Preparation

Live Cells

Plant Tissue

Histology
Pathology

Forensics

Cell Biology

Plant Biology
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LMD Hardware – Special Objectives

• Specially designed DRY for laser microdissection

• Much higher UV transmission than standard objectives
➢ More laser power on the tissue

2.5x – 150x

Up to 83% transmission at 350 nm
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Laser Microdissection – Magnifications 18
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Consumables

http://www.leica-microsystems.com/uploads/tx_leicaproducts/consumables-led2-ret_04.jpg

Dissection

Collection

96 Well Plates

Metal Frame Slides

Glass Slides

Petri Dishes

8 Well Stripes

12 Well Stripes

0.2 mL PCR tube caps

0.5 mL PCR tube caps

1.5 mL PCR tube caps

Ibidi® Slides

Petri Dishes

http://www.leica-microsystems.com/uploads/tx_leicaproducts/consumables-led2-ret_04.jpg
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Consumables
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Membrane Types

PEN
(Polyethylene naphthalate)
Most applications

PPS 
(Polyphenylene sulfide)
Less autofluorescence

PET
(Polyethylene terephthalate) 
Mass spec applications

POL
(Polyester)
Chromosome applications

FLUO
(Fluocarbon)
Fluorescence, PH and DIC
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LMD Hardware – Stage – LMT350 ultra

Dissection

Collection

NEW: 384-well-plate
1536-well-plate

14 x 24 mm PCT µTube

Covaris Screw Caps
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LMD Software
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Single Cell Characterization with Spatial Context

Multifruit mixed smoothie
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DVP - Deep Visual Proteomics 26

Mund, A., Coscia, F., Kriston, A., …, Matthias Mann 
Deep Visual Proteomics defines single-cell
identity and heterogeneity.
Nat Biotechnol 40, 1231–1240 (2022). 
https://doi.org/10.1038/s41587-022-01302-5

Andreas Mund - Denmark

Matthias Mann - Germany

Fabian Coscia - 
Germany

Peter Horvath - Hungary

https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
https://doi.org/10.1038/s41587-022-01302-5
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Aivia: AI Visualization and Image Analysis

• Areas of interest 
identified by AIVIA

• AIVIA maps ported to 
LMD for dissection and 
tissue collection.

LMD
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Imaging 28

Microscope
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Imaging → Segmentation 29

Microscope

AI
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Imaging → Segmentation → Laser Microdissection 30

AI

Laser 
Microdissection

Microscope
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LMD Software – XML Interface 

LMD 
SW

Import Shapes XML

Segmentation

ROI Definition 

XML Export

Imaging

Self-made or 
commercial 

software

Any 
Microscope

e.g., Slide 
Scanner

XML

TIFF
JPEG
etc.

<ImageData> 

<GlobalCoordinates>1</GlobalCoordinates> 

<X_CalibrationPoint_1>10</X_CalibrationPoint_1> 

<Y_CalibrationPoint_1>10</Y_CalibrationPoint_1> 

<X_CalibrationPoint_2>2800</X_CalibrationPoint_2> 

<Y_CalibrationPoint_2>10</Y_CalibrationPoint_2> 

<X_CalibrationPoint_3>2800</X_CalibrationPoint_3> 

<Y_CalibrationPoint_3>7300</Y_CalibrationPoint_3> 

<ShapeCount>2</ShapeCount> 

<Shape_1> 

<PointCount>5</PointCount> 

<CapID>C3</CapID> 

<X_1>10</X_1> 

<Y_1>10</Y_1> 

<X_2>20</X_2> 

<Y_2>10</Y_2> 

<X_3>20</X_3> 

<Y_3>20</Y_3> 

<X_4>10</X_4> 

<Y_4>20</Y_4> 

<X_5>10</X_5> 

<Y_5>10</Y_5> 

</Shape_1>

<Shape_2>

<PointCount>5</PointCount>

<TransferID>43</TransferID>

<CapID>C3</CapID>

<X_1>1100</X_1>

<Y_1>1100</Y_1>

<X_2>1200</X_2>

<Y_2>1100</Y_2>

<X_3>1200</X_3>

<Y_3>1200</Y_3>

<X_4>1100</X_4>

<Y_4>1200</Y_4>

<X_5>1100</X_5>

<Y_5>1100</Y_5>

</Shape_2>

</ImageData>

XYZ

XYZ XYZ

Reference Points XML File

31

AI
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Cell DIVE

SpectraPlex

Spatial Biology Workflow

Multiplexing Single cell isolationAutomatic ROI detection
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Additional Resources

https://www.leica-microsystems.com/science-lab/life-
science/consumables-for-laser-microdissection/

Natasha.Fernandez@leica-microsystems.com

Any Questions?

https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
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https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
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https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
https://www.leica-microsystems.com/science-lab/life-science/consumables-for-laser-microdissection/
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From Eye to Insight

Thank You!


	Image Analysis SW
	Slide 1: Laser Microdissection    University of North Carolina  Natasha Fernandez Diaz Granados Spatial Biology Specialist September 2025
	Slide 2:  Leica Laser Microdissection
	Slide 3: Why Laser Microdissection ? 
	Slide 4: Why Laser Microdissection ?
	Slide 5: What is Laser Microdissection ?
	Slide 6: Leica Laser Microdissection 
	Slide 7:  
	Slide 8: Protein - Workflow
	Slide 9: Laser Microdissection – The Principle
	Slide 10: Laser Microdissection – Hardware Overview
	Slide 11: LMD Hardware – Laser
	Slide 12: Leica Laser Microdissection
	Slide 13: Leica Laser Microdissection
	Slide 14: LMD Hardware – Laser
	Slide 15: LMD Hardware – Laser
	Slide 16: Applications – Sample Preparation
	Slide 17: LMD Hardware – Special Objectives
	Slide 18: Laser Microdissection – Magnifications 
	Slide 19: Consumables
	Slide 20: Consumables
	Slide 21: Membrane Types
	Slide 22: LMD Hardware – Stage – LMT350 ultra
	Slide 23: LMD Software
	Slide 24: Single Cell Characterization with Spatial Context
	Slide 25
	Slide 26: DVP - Deep Visual Proteomics
	Slide 27: Aivia: AI Visualization and Image Analysis
	Slide 28: Imaging
	Slide 29: Imaging  Segmentation
	Slide 30: Imaging  Segmentation  Laser Microdissection
	Slide 31: LMD Software – XML Interface 
	Slide 32: Spatial Biology Workflow
	Slide 33: Additional Resources
	Slide 34


