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| eica Laser Microdissection
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Why Laser Microdissection ?

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

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

Alzheimer’s Disease: Alzheimer's Plagques
What is the content of Alzheimers’ Plaques?
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Why Laser Microdissection ?

Kidney tissue

+ || -

Cancer cells
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What Is Laser Microdissection ?

Purification under visual control
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| eica Laser Microdissection

Define Region of Interest Sample after Cut Specimen in collection vessel
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LMD Workflows In...

= Cancer Research = Forensics
=  Pathology/Disease Research =  Clinical Research
= Neuroscience =  Pharmaceutical Research
= Developmental Research = Climate Research
= Plant Research = and many more
= Living Cells
i Sample o : : X ; y
Samples & Carrier : Staining Microdissection Extraction Analysis
Preparation
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Protein - Workflow

Sample preparation
& Cryo-sectioning with a cryostat and prepara-
tion of sections on special LMD slide.

Fixation and staining

Fixation and staining of tissue for microscopy
and LMD application. Can be automated with a
stainer.

Visualization and ROI definition

Automatic generation of sample overview. The
regions of interest (ROI), can be identified and
marked automatically or easily manual.

Laser microdissection

The ROIs will be automatically dissected and
collected via gravity into standard, cost-
effective consumables such as PCR tubes or
8-strip tubes (e.g. Leica LMD7).

Extraction of proteins

Preparation for downstream analysis can
be performed with commercially available
protein extraction kits (e.g. QIAGEN).

Purification —

under visual
control

Protein expression analysis

Obtain reproducible and specific results of
protein expression using a LC-MS/MS system
(e.g. Sciex).

Before dissection
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Laser Microdissection — The Principle

Jeica
PL FLUOTAR
40x/0.60

Dissection

v

Collection

|

Analysis

PCR, Sequencing,
Proteomics etc.
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L aser Microdissection — Hardware Overview

lLaser

349 hm / 120 uJ
355 nm / 70 uJ

Camera

Objectives

2.5X — 150X
Stand
Stage
Automated ,
Function Keys Motonlzed
Touch Screen Scanning

LMT350 ultra
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LMD Hardware - Laser

Laser

Negative Lens

Apertu?e

Back Focal » ?
Plane \

Scanner
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Laser beam movement via optics ..

« High precision (objective depending)

* Real-time cutting (Wacom Pen)
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= Vaporization of material, cold ablation
o Surrounding tissue is not affected or heated

Vaporization

Tk
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e Image of laser cut line
« Membrane and tissue are evenly cut
« Smooth and fine cut line

Membrane —

Tissue

18.09.2025 13
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LMD Hardware - Laser

Diode pumped
solid state laser

energy

LMD6 LMD7
Wavelength 355 nm 349 Nnm
Pulse 80 Hz 10-5000 Hz
frequency
Average pulse 70 uJ 120 uJ

Aperture Power

Speed

Pulse
Frequency

g o

oo
A poe

Adjust the laser to your sample, not the other way round!




LMD Hardware - Laser

?
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Applications - Sample Preparation

| o= — | _ UV absorbing membrane

Specimen Carrier

Histology
Pathology

SeCtiOﬂS (Paraffin, Cryo) —— & —) L-l

O

Live Cells |

Plant Tissue I Plant Biology
A i
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LMD Hardware - Special Objectives

2.5X - 150X 100 -

—=--"—-" l' - - ——
o 4X/0.10 j i 80
HC. B FLUOTAR |

60

5% obj. for LMD

Transmission in %

| sy S
1 —
‘3;CPL TAR ;!l:;(IDPL UDTAR 20 | .
;g:;{gtm 0030 P | ——5x obj. Standard

P = o

300 400 500 600 700 800 900
Up to 83% transmission at 350 nm Wavelength in mm

« Specially designed DRY for laser microdissection

* Much higher UV transmission than standard objectives
» More laser power on the tissue
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Consumables

Jeica
PLFLUOTAR
40x/0.60

o6 Well Plates

Collection

o Petri Dishes
Ibidi® Slides

Petri Dishes
Glass Slides

8 Well Stripes
12 Well Stripes

Metal Frame Slides

0.2 mL PCR tube caps

0.5 mL PCR tube caps
1.5 mL PCR tube caps
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Consumables

Motor Scanning | LMT350

Stage

Classic Slides (25 mm x 76 mm) 3

Large Slide (50 mm x 76 mm)

Holder

Petri Dish

18 Wellibidi Slide

TICCL

18 Wellibidi Slide Stack

n
>

0.2 mL PCR Tube

0.5 mL PCR Tube

1.5+ 2.0 mL PCR Tube

15 mL filled cap tube

8-Well Strip Caps

EEﬂﬂ‘lﬂ

12-Well Strip Caps

Collector | 48-wellcCollector (6x8-Well Strip Caps)

96 / 384 -Well Plate (PCR, LCC)

Chamber Slide

SWEl |[2M 96 & U] pajunow aq ued sdiis gT ey dn 5
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Petri Dish

sopl|s adie| 40y Jap|oy By U] SapI|s aIsse s 7 aoejd ued oA

8-Strip LCC

18 Wellibidi Slide

14 x 24 mm PCT pTubes (Barocycler)
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Membrane Types

Order No. Product Usable LMD Membrane | Objectivest Fluorescence | Remarks
(*RNase-free Description/ area (approx.) | Thickness | Recommended Objective CORR Settings for high-quality Images | Applicability
Slides) Quantity Sx | 6.3x2 | 10w* | L20x L40x L63x 150% PE N
CORR? CORR#? CORR®
11600316 Glass, PPS- 19mm x4l 4 pm e w4 o T () (L] - s Suitable for almost all applications (except
50slides/box | membrane (25x76 | mm D=10 | D=10 | D=10 DIc); PPs is semi-permeatle forwater, o | (POlyethylene naphthalate)
mm) not dip into water/water-containing : H
solution Most applications
11600294 Steel frames, PPS- 16 mm x 45 4pum s 4 e s Fha bt + r Suitable for almost all applications (except
50 slides,/box membrane (25x76 | mm D=0 D=0 D=0 DIC) PPS
mim)
11505158 Glass, PEN- 19 mm x 41 2 pm w4 ] i L) (323 (L] - * The most popular slides; standardly used in H
*11505189 membrane (25x76 | mm D=10 | D=10 | D=10 95% of all applications (Polyphenylene sulfide)
50 slides/box mm) Less autofluorescence
11600288 Glass, PEN- 19mm x4l 4 um | +H+ + i+ ++ - * The most popular slides improved for Leica
50 slides/box membrane (25x76 | mm D=1.0 D=10 D=1.0 LMD applications
11600289 ;:‘ell fi - PET
rames, PEN- 16 mm x 45 4 pm s e s . e et +
SOslides/box | membrane (25x76 | mm D=0 D=0 D=0 (Po[yethy[ene terephthal_ate)
11600288 mim), Glass . .
11505151 Steel frames, PET- | 16 mm x 45 Lapm | s+ | o+ | +se +o4 o 44 + + Recommended for MALDI-TOF Mass spec applications
*11505190 membrane (25x76 | mm D=0 D=0 D=0
50 slides/box mm)
11505188 steel frames, POL- | 16 mm x45 09pum | #+ | ++ | +++ i e e * ++ Recommended for chromosome spreads POL
*11505191 membrane (25x76 | mm D=0 D=0 D=0
50 slides/box mm) (POI.yeSter)
11505215 LARGE Glass PEN- 39 mm x 45 2 um 4| 4 | s bas b - . For large tissue sections (e.g. in neuro- i i
(sterile) 100 membrane (50x76 | mm D=10 D=10 D=1.0 biology for brain slides), requires optional Chromosome applications
slides/box mm) slide holder
11532860 LARGE Glass PPS- 39 mm x 45 1.2 pm 4 4 a4 b bas a4 = o4
(sterile) 100 membrane (50 x 76 mm D=1.0 D=1.0 D=1.0 FLUO
slides/box mm)
11600250 Steel frames, FLUO- | 16 mm x 45 . . . B - 44 For Fluorescence and DIC-contrast (FluocarbOn)
5 slides/box M;:mlmtzsmm mm D=0 D=0 D=0 Fluorescence, PH and DIC
x 76mm)|
11505172 50 mm Petri dish 30 mm 2 pm + . i [ (T3 - - +
20 dishes/ box with PEN- diameter D=0 D=0 D=0
membrane For live cell cutting; direct LMD of adherent
11505240 pi-Slide, 18-well with | 30 jal vol, per 2 pm + | + | +++ P +H - - * cells for recultivation or analysis
(sterile) PEN-membrane well D=0 D=0 D=0
15 slides,/box
11600249 EP-DIRECTOR® 50 mm x 20 membrane | #4+ | +4 44 44 4 44 - 44 Recommended for Proteomics
(10 slides,/box) slides mm free D=1.0 D=1.0 D=10 Optional for true fluorescence and DIC
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LMD Hardware - Stage - LMT350 ultra

Dissection

large slide inlay

Ibidi (18-well) inlay Petri dish inlay
Covaris Screw Caps
-2 ml tube caps inlay .5 ml tube caps inlay ATATA
‘961’0
. C?‘u, Petri dish inlay
Collection %,
<3Q9

14 x 24 mm PCT pTube

NEW: 384-well-plate

1536-well-plate

danaher

Ibidi (18-well) inlay
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LMD Software

—u Leica Laser Microdissection - [Live] - [m] X
File View Camera Image Laser AutoDetection Options Help
B eHO®H ¢ 0 & @& ©0 © © o0 © (o
Save Save Save +L Live Freeze  MicCtrl |Specimen Collector Fo(us Un|oad Unload Laser i
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—Shape List: -
12
“':'“ Stage Control B —
Measure oA
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12 Factory Settings o
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£ zet  Set2 | Clear A | I Summary I
L.l <« >>
- . -
Collection Device: -Stage Position Memory -— eLca
Wl 1 23 4567839 Close Change GUI Color
HA s ee e 2 |V <« | i3S | MICROSYSTEMS I
e
we add | Ceaal | ClearPosiions |
D
mE
E E Specimen Overview... | Draw in OV area I
O SIS Create Fast Oveview | IV Fiectangle ™ Elipse LEICA LMD7
Ready |HydraFourSlides [x-y-live: 831/ 175  x-y-stage: 43441um / 52237um [Magpnification: 2.5x |
o ) o d
Leica Microsystems | Cell DIVE Customer Presentation | MC-0006714 | Feb. 2024 e‘m

Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation reprc&iucu]glra edit] ngld\sE ut| \o as /eﬁ as in tl

C C vent of applications for industrial property rights
danaher ropri F



Single Cell Characterization with Spatial Context

Multifruit mixed smoothie
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nature methods

Explore content v  About the journal v  Publish with us Vv

View all journals Q Search Log.in

Sign up for alerts £\

RSS feed

nature > nature methods > focus

Focus 10 December 2024

Method of the Year 2024: spatial proteomics

Spatial proteomics is our pick for Method of the Year 2024, for the impact that these
technologies have had on the understanding of the organization, structure and function of

complex tissues, including in global tissue atlas projects.
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DVP - Deep Visual Proteomics

Archived patient
tissue samples

using deep learning

- -
Deep Visual Proteomics |
\ 8 e -
& |
3 R
B Il (
2 ‘ t | il
5 \
¢ [
(4
A o ;
Retentjon time (fnin)
el \ L
Automated single-cell isolation
using laser microdissection 2 | | l
» | i -
= Y C— £
CEaEagac \/( | s
-~ oo -
= l | | MS-based proteomics ~d
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Machine learning

Mund, A., Coscia, F., Kriston, A., .., Matthias Mann
Deep Visual Proteomics defines single-cell
KB o, for call phenotyping identity and heterogeneity.

Nat Biotechnol 40, 1231-1240 (2022).
https://doi.org/10.1038/541587-022-01302-5

Unbiased systems-level
insights into cellular
processes

Peter Horvath - Hungary
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Alvia: Al Visualization and Image Analysis

Fast and pure Sample Preparation for Biomarker Discovery

Sample preparation
Sectioning and praparation of sections an spacial
L M D LMD slides.
T Fixation and staining
i E Fixation and staining of tissue for microscopy
and LMD application. Can be automated with a

stainer.

e Areas of interest |

Microscopy and ROI dofinition

LMD utilizas a lasar which can ba facused intha field of
wiew of a microscopic specimen. The lasar can dssect
the AOI and the dissactata falls inta a collaction container
benaath with gravity. Aftarwards, tha dissactate can be
invastigatad for its gene exprassion, protains atc.

|dent|ﬂed by AlVlA High Precision

Collect pare materisl
vin gravity:

* AIVIA maps ported to T S

Wisualize your sampla and mark your regians of
intarast[RD) —manually or automated Or impart
yaur RDIs from another device.

Laser microdissection

Dissect the AOIs by gravity into standard
consurmahles, such as PCA tubes. Or callact them
diractly inta your downstraam analysis vassel,
a.q. PCT pTubas.

Preasurs Cyding Tachnology from Prassura BioSciences Inc. allows for
rapid and reproducible preparation of paptides inunder 4 hours. Saving
saveral haurs, and providing hands off sample preparation for minuta
tizzue samplas with diract sample transfer from Leica LMD systems to PCT

' I DHiigh Speed and Reproducibili
LMD for dissection and  [rmmsmemmssen,

Protein Preparation

Homogenizati on, extraction and digestion
of minute samplas with Pressure Cycling
Tachnolagy [PCT] for high spaed and
raproducibil ity.

. .
micratubas.
. Homogerizatian and Extraction — Xmins & 45 000psi Ve ~  Analysis
Lys € Digestion — 1 Hour @ 45,00 lpsi
Trypain Digestion — 1 Hour @ 20,000psi | Aralyza your samples by mass spactrometry
5 _of \ methads and idantify your biomarkers.
Tightly falded protein Hydrated “apan”
. with n bydraphobic core.  pratein sader preasure.
PB’ Biairiences Falded protein intariar Unfolded pratsin
[ nat acoessible o water  interior vow acoessible
ar enTymas. o water and anzyme.
DEMO AND
- J DETAILS

Leica Microsystams CMS GmbH | Emnst-Leitz-Strasse 17-37 | D-35578 Wetzlar [Garmarny]

Tal. +43 (01 6441 29-0 | F+48 [0 6441 25-2539

www leica-microsystams.com/LMD in cooperation with
www.pressurebiosciences.com
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Imaging = Segmentation

'. '. ' ‘ '.. Microscope x

Al JIAIVIA
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Imaging = Segmentation = Laser Microdissection

Microscope x

Al JIAIVIA

Laser
Microdissection LMD
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LMD Software - XML Interface

Reference Points

XML File

Any
Microscope
e.g. Slide
Scanner

XYZ

1
[

> -z

XYZ XYZ

TIFF
JPEG
etc.

Self-made or
commercial

Segmentation
software

ROI Definition
XML Export

XML

Al

D.."‘ [ L7} ." .').l'! e
i .-“-Rl o ATTS
SIAIVIA sy
l..‘ ‘d'
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<IlmageData>
<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>
<CaplD>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</Transfer|D>
<CaplD>C3</CaplD>

<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>
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Additional Resources

https://www.leica-microsystems.com/science-lab/life-

science/consumables-for-laser-microdissection/
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Consumables for Laser Microdissection Authors

& Cornolia Gilbrich-Wille , M.Sc.,
Togs —

Laser Microdissection (LMD) | Sample Preparation | Life Science Research

The right solution for every application

Related Products

Leica LMD6 & LMD7

Laser Microdissection enab s 2 ic single cells or entire
areas of tissue.

Order No. Usable LMD Fluorescence | Remarks.

(*RNase-free | Description/ area (appro.) | Thickness Applcabilty

Sides) Quantity x| 6308 | 100

11600316 13 mmxal G | | - - Suitable foralmost al applcations (except

DIC); PS is semi-permeable for water, do

ass, PP
s0sides/box | membrane (25x76 | mm
) ot dip into water/water-containing

solution
11600254 Steel frames, P95 | 16 mmx a5, Tum ] e | e o = ‘Sutable for almost al apphcations (except
SOsides/box | membrane (2576 D=0 oi)

mam)
11505158 ‘Glass, PEN- Smmxal Zum || o | e = - B g The most popular sides; standardly used in
“11505189 membrane (25x76 | mm 0=10 | D=10 95% of all applcations
S0siides/box | mm)
11600288 ‘Glass, PEN- 19 mmxal Tum || ] e 3 £ - . The most popular sides improved for Lekca
SOsides/box | membrane (25x76 | mm 0:10 | D=10 | D=10 LMD applications.

11600289 Steel frames, PEN- | 16 mmx a5 Tum || e | o] e - -

s0stides/box | membrane (25x76 | mm 0=0 D=0 D=0
11600288 mm), Glass

There are many different types of consumables for laser microdissection (LMD) systems. They cover a wide range of 11505151 Steel frames, PET-_ | 16 mmx a5 Tagm e | v || e m - v v ‘Recommended for MALDI-TOF
*115051%0 membrane (25x76 | mm =0 D=0 =0

11505188 | Stelfames 700 | emmi®s | 0w [wr| = || | e [ e [ | e | Recommendedior comosame s
“L150515T | membrane (33376 | mm ol | o% | %o
50 shides/box mm)
ioszis | unceGuseen [ mwmres | 2w (o] o [ o | | e - | Fortorgs e secions (g e
(seri) 100 | membane 50x76 | mm 010 | orio | beio ilogy for beanskesrechres opionsl
sidegpox | mn) side holdr
Tissze0 | UnceGases [ Bmmxss | 1zwm [w| o [ o | | e - =
(sere) 100 | membane (5076, | mm oo | ovio | o-io
sigeghor | men
Tisoo2s0 | SwelFames 700 | emmi®S T v o T
Sshdesfoox | Membrane (25 | mm ot | ot | oso
x7mm)

T [ Sommpewaan | Bmm T 3 B Y e s — g
20ashes/box | with dameter o0 | o% | os0

peane or v colutting dec O of acheren
Trso520 | ke, it | ovelper | zam [ v [ | e | —T= 7| cets forrectaton o anss
trte Penmembrane | we o0 | 0% | os0 : i A i ;
s siespon Protocol Guide for Leica Microsystems Laser Microdissection Systems

11600249 P DIRECTOR" Sommx20 | membrane | v+ | ++ | v | v 3 3 = T | Recommended for Proteomics

Any Questions? e G A P

Natasha.Fernandez@leica-microsystems.com
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