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Step 1
Turn on the system
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Turn on the power strip

y
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Turn on the laser key

= There is a power button on
the rear left corner. You may
leave it on as we will use the
power strip.

= Turn on the laser key

= The ERROR light will be on— += 5
right after the power is on

= Emission light (blue) will be
on after the software start
the laser cutting.

OFF
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= This is the microscop
controller.

= Wait for the CTR6500
started before starting
the software.

= Also wait for the PC
completely booted
before running LMD
software.
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Turn on the computer |
If It IS not on
automatically after
turning on the power
strip
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Step 2

Prepare the Sample with
LMD Membrane Foll
Slides
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LMD Slides: Glass vs Frame: PEN vs PET

Foil

Glass Slide

Tissue Sections placed directly on to the
PEN/PET/POL foil anchored to slide.

Glass foiled PEN (2.0 u) slides (Poly Ethylene Naphthalate) 11505158 (50 per box)
Frame foiled PET (1.4 u) slides (Poly Ethylene Terephthalate) 11505151 (50 per box)

PEN MembraneSlide (4um), glass, 50 pcs 11600288
PEN FrameSlide, (4um), steel frames, 50 pcs 11600289
] www.leica-microsystems.com 9
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Typical Protocol for Frozen Sections

e Cut sections 4-20 um

e Mount on special Leica foiled slides

e Fixation with 70% EtOH for 30 sec. minimum
e Wash in DEPC water for 30 sec.

e Stain with Mayer’s hematoxlin for 30 sec.

e Wash in DEPC water for 30 sec.

e Counterstain with eosin for 30 sec.

e Rinse with 95% and 100% EtOH for 30 sec.
e Air dry approximately 5 minutes
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Typical Protocol for Paraffin Sections

e Cut sections 4-20 um

 Mount on special Leica foiled slides

e De-wax with xylene for 30-45 sec (1 min maximum)
e Clear with 100%, 95%, 70% EtOH for 30 sec. each
e Rinse with Water for 30 sec.

e Stain with Mayer’s hematoxlin for approx. 2 min.

e Wash in water for 60 sec.

e Rinse in 70% EtOH for 30 sec.

e Counterstain with eosin for 10-15 sec.

e Rinse with 95% and 100% EtOH for 30 sec.

e Air dry approximately 5 minutes

I
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LMD: Non-Contact Method

Glass Foil Slide or Frame Foil Slide

Section placed directly on to the

erer IS PEN/PET/POL foil anchored to
Foil | (e B | slide.
AN

Tissue Section
Pulse Laser

Cuts Foil \C =
Cell(s) of interest are separated

With _ _ from unwanted cells by a cutting

Attached Cell(s) = Ultra Violet laser.
Of Interest

Selective _- : B They are collected directly into the
Microdissection -.-.-.-.— cap of a PCR tube for further
=

downstream analysis.
*Upright Microscope e
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Making the Slides RNase Free

= The foil slides can be treated to remove RNases by dipping
them into a bath of pure RNase Zap (Ambion Corp) for 15
seconds. Follow this with two rinses in DEPC water to
remove all of the RNase Zap. The slides then should be
completely dried by placing them in a heater at 37 deg C for
as long as is required to dry. Then one may follow with UV
treatment as described below.

= Note: Heating in an autoclave may not always ensure that
all RNases are destroyed. If this method is performed the
heating must ba at 180 deg C for up to 4 hours.
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Preparing the Slide with UV Irradiation

= Prior to placing specimens on the membrane slides, it Is
advisable to prepare the membrane by placing the blank
slides to be used, into a UV Cross-linker device. The slides
should be irradiated at 220nm to 260nm at full power for 30
minutes. This will usually destroy RNases, improve the laser
cutting of the foil (reducing static), and help make the foil
more hydrophilic to improve adherence of the specimen.
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DNA, RNA, Protein Downstream Analysis

DNA RNA Proteins
1 to 5,000 cells 1-1,000 cells > 5,000-50,000 cells
* Clonal analysis * RT PCR * Resolve
* DNA methylation > 500 cells » 2D-PAGE
* Direct sequencing + cDNA library construction < Identify
* CGH « cDNA microarray probes Mass Spectrometry
* LOH * Differential display Western Immuno-

» Gene Expression Arrays blotting

« MALDI - TOF

« ESI-MS
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Laser Induced Glass Etching

3. Laser Pulse

Cutting direction

Glass slide
o CUTTING
NOT
Specimen POSSIBLE

\J
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LMD 7000 Laser

80 T

(2]
o
I

= Use lower frequency: 120 Hz
- Better cutting .

Pulse Energy in uJ

i
o

- Less static 0

0 1000 2000

= Use slower speed: 3 - 10

3000 4000 5000

Pulse Repetion Rate in Hz

LMD Laser
Systems

Leica LMD7000
(SpectraPhysics)

Gain medium

Nd:YLF Neodymium,
yttrium lithium fluoride

Wavelength 349 nm
Max. pulse energy |120 pJ
Q-switch active
Repetition rate 1-5000 Hz

www.leica-microsystems.com

17



Jeica Living up to Life

EEEEEEEEEEEE

LMD PCR Tube Cap Dimension

FOV 5X

Membrane /
Tissue

drop height

ID 4.6 mm

Tissue can only fall down in the lid of the PCR cap

www.leica-microsystems.com 18
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Step 3
Start LMD Software
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Load the Specimen

= Click the first
“Unload”

= Mount the sample
on the slide holder

= Put the slide holder
on the stage

= Click “Continue”

Change Specimen
Info

It's nowe safe to exchange the specimen
and/orthe sample holder!

sample Holder

hreeSlided | Enahle LCC Module

Large Slide
Scanning Stage LCC

Specimen |D: |Muuse Brain

Freparation: |ThiDnin

Type: |<UnKann>

Contrast: |TL—EiF

User Marme: |j|:|hann—g

Description: |TESt of LAS package

Continue

www.leica-microsystems.com
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Load Collector

= Click the 2M putton “Unload”

= Take the collector holder out
(0.5ml or 0.2ml — two holders)

= Mount 4 PCR tubes in (0.5ml or
0.2ml flat head PCR tubes).

= Put the holder in. Top left corner
has a 45 degree cut.

= Click “Continue”.

www.leica-microsystems.com 21
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Cut Shape(s) - Modes
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Cut Shape(z]:
% Diraw + Cut

i Move + Cut

" Draw + Scan

" Lazer Screw

Start Cut

I Stop Cut
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Easy to Use Software

LY — 5lide Halder ~ Stage Position Memary - Shapg Ljst |
| TI Eraze Memar ;
Select S Nr. | Arealunf]| Mag | Cal I:Ih|E|:ts!
sdd | Eraseal
O
Line Specimen Overview..
D _reate Fast Overvie
Ellip=e
[
Fect
- Collector Device: Tube Caps & i | $
&, B MoCap C B B |
ﬁ @ ﬁ ﬁ Total selected area (unf)
—f | | i—ti— | Erase ||Eraseﬁ.|| |5ummary|
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Microscope Condrod | [l Laser Contral e

Automated Control = =e=new P
[ Aw | Fowel
_moc |

TL-POL I ................................ HUT —
Less :

= Microscope Control — = e
- I I
P S —
= Laser Control — JH
o - Specmen Ealance
= | |

C-ooco-ooolooooocooooco :
> 304 y 2
Ll | He=sd Cunent
I
————— Y ————- =
- b Lz 100% Moe
3 Fubss Freouercy
|
| “ .

Lesy 120 Mo

% Calbrate

Diffa=t |5:| Facimp Sefings
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Multiple ROI Cutting

Collector Device: Tube Caps
B, B Mo Cap C ]

e B - -
Ereale Fas Dvervizd LEICA LMD?7000

www.leica-microsystems.com 25



Jeica Living up to Life
I

Laser Microdissection
Parameters
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Laser Cold Ablation

Membrane

www.leica-microsystems.com
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Laser Parameters
| i.l IIIIIIIIIIIIIIIIIIIIIIII
= For LMD7000 laser: e
- Frequency (choose -
120 Hz, up to 800Hz) A
_ Laser Current SpecimenBaIlann:e

H—
Always use 100%

= Power and Aperture S E—
- For glass slide too much oo
power could cause glass

Pulze Frequency

etching. [ —

Less 120 Mare

Calibrate
Offzet; 1] Factory Settings

k. | Cancel

www.leica-microsystems.com 28
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LMD Laser Module Light Path

Tube Laser & \

. Negative
UV-Offset Positive — lense
Laser Scanner  Aperture Optics Attenuator lense

eI

Leica LMD7000 & LMD6500

www.leica-microsystems.com 29



Jeica Living up to Life

MICROSYSTEMS

Laser Aperture Control

Aperture - )
= The aperture allows to control — -
the width of the cutting line
= Aperture 11 Pulse Energy ] Lens
Aperture | Pulse Energy U
= Always optimize aperture
settings for every objective
Foil
7N\
\
Sample \

www.leica-microsystems.com 30
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UV Offset Control
Visible light | ENIESCHOSaNN

Visible light | NIIESCHBEENN

\ ,
N /
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Laser Cut Line

@ Laser Microdissection

File  “iew Image |

llumination  Laser Options  Window Help

= =
Dpeh[’\x) Save

o e ] e O | Boe -
Live Freeze Eright Fluno Draw Bk S||de Tuhe Cap Unload

®  lines jpg

Laser Control

Revalver i
M agnification W
Leamed: il
Calibrated: =
Aperture
' )
Less ,5_ tare
Intensity
' J
Less B2 e
Speed
Less Bl e
(B..[Idsg;all Offzet: Ir
£ tdedium S
" Large

ApertureDif] P
pertureDiff|g Factaory Settings

Refresh

| Cangel |

— Draws Line:

Cloze line after
r drawing

Seica

] Slalt” @ e

Tube Caps
. MoCap

9ol
| Iu Laser Microdizsection

www.leica-microsystems.com
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Multi-User Settings

e Laser Microdissection
Fle Edit View Image Ilumination Laser Options Window Help

New Yideo Image... Chrl+N AEL i . =
Open Image... Cirl+0 t i
Save Image As...

Ctrl+S

Select Camera Configuration. ..

P (‘I‘f-"
1 C:ATemp\DivaiDivas.jpg Save current Co.ﬁﬁguration 21X
2 C:\Temp\DivaiDivas.jpg ) - : ;
3 Ci\Temp\Diva\Divad.jpg Savein: | 3 profile x|« BB
L Enp DvaiasPd =] Christian 1.Imd
Exit #] FactorySettings.Jmd
Rect
g g
Reuse
File name: |Colon_Frame_1 Oum.Imd Save
Save astype: |Configuration Files (*Imd) | Cancel
4
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Step 5
Collector Inspection
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Collector (PCR Tube CAP)

www.leica-microsystems.com 35
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Direct Visual Inspection of PCR Cap

MICROSYSTEMS
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Reference Point Calibration

= Unload collector first

= Switch to 5x

= Remove the sample holder

= Click “Go to Reference Point”

= Focus on the white light hole (reference point)

= Use the mouse, click the four arrow button to move the
reference point to the center of the image view window

= Click OK.

www.leica-microsystems.com 37
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Step 6
Fluorescence Mode;
Specimen Overview;

Database Module
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Fluorescence Mode

100.0 - B A
9504 fﬁ-,-:‘l,m A I RN
9004 fi¥ i

8504 |

80.0 -
75.0 -
70.0-
65.0 -
60.0 -
55.0 -

450 -
400

35.0 4
300 -
250-
200 -
15.0 -
100 4
5.0+
0.0

SO ]|
| 1
500 600
Wavelength (nm)
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Fluorescence Filter BGR

BGR three excitation ranges:
405 to 435 (420/30)
487 to 502 (495/15)
560 to 580 (570/20)

BGR three emission ranges:
465/20
530/30
640/40

Light trap far the effcient

g slnolss Internal Fast Filterwheel (IFW):
e Short pass 460 filter

e Band pass 460 to 515
Long pass 520 and higher

www.leica-microsystems.com 40
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Specimen Overview

= Switch to any lens, camera auto exposure

= Then define top/left position; bottom/right
position; then Scan.

Specimen Dwvervien..

Lreate Fast Oyverview

= |f using “Fast Specimen Overview”, the
maximum slide area (defined in Options -
Settings) will be used. It will only use 1.25x.

—Define Scan area

Overview Scan Setup

1%

Save topfleft position

o

-

Save bottorn/right position

>

Calc.Fields: 4x 4

—Set ohjective magnification

o

10x

40 x

63 x

100x

EMFETY

Help | Cancel

SCan

www.leica-microsystems.com

41




eLlca

MICROSYSTEMS

Living up to Life

Specimen Overview

e Laser Microdissection i _I_I— 0 il
Fle Edt Wwew Image Huminaton Laser Options Window Help
= o | T 21 H e — = ‘
Open Save Live Freeze Bright Fluo Specimen Collector | Unload
T Specimen Overview
Select 7. —MarkandFind———
o / Mark current Position I Create Specimen Ovendiew
Line
O Unmark current Position Stop Scan I
Circle
nmatk all Positions
O Unmatk all Posit
Rect
e s I~ Enable Repositioning | R I
Reuse
R = Ready
Length Automatic ON

— Collectar Device: Tube Caps
A B Mo Cap & D

e/|e] @] |@[a]

MICROSYSTEMS

IC | Connect Database
Specimen (D:

IC olan2

Specimen Data

—Shape List:
Nr_ [ Typs | Call [ Ar
1 Circle C 83
2 Rec.. B 11
3 Line D 16

Ready

|Sample Holder: Slide (Fol/Frame or Fol/Glas)

Magnification: 10x

www.leica-microsystems.com

42



Jeica Living up to Life

MICROSYSTEMS

Enable Database Module

£oom Factor:

= Check the box: Connect to Database o
(Dongle protected — make sure the Drew Shapefsl

[w Cloze Line(z]

dongle IS plugged In the PC) O SingleShape G Multiple Shapes

Cut Shape(z):
&+ Draw + Cut " Draw + S5can

" Move + Cut " Lazer Screw

Start Cut | |

=2 Precizion:
" Fine * Coarse

D atabaze:
[v Connect to Database

Specimen |D: |U”KHDWH

| Specimen Data |

Shape List:
Mr. | fuvea(pr?)| Mag | Call | Objects
1 18310 1000 B 2

www.leica-microsystems.com 43
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Type In Specimen Data -

= The “Specimen Data” is

unique for each slide

Double click on one of the
three slides, then click the
“Specimen Data” to enter
Information such as
“Specimen ID”,
“Preparation”, “Type” etc.

Living up to Life

— Databaze

Specimen ID: |03052012

Preparation: Iu:ryu:u

Type: Imu:uuse

Contrast; Ibrightfield

Idzer Mame: IF'M LkD

Dezcription: Il:lem-:u

i Shde Holdes

www.leica-microsystems.com 44
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Capture Images

= Options - Database menu
settings:
- [Live]
mage Laser AutoShape | Options j

Database

Capture |

— lmage Capture

S-Ethﬁg‘i..u p F'TE-' cut r SFIEEE'
Catabase... W After cut & Quality
Specimen Overview.., Dl et

Microscope Control..

Cancel | (] I

Time Lapse...

www.leica-microsystems.com 45
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LIF File Viewer

= “LAS-AF-Lite 3.1.0 8587 Setup.exe”
- for PC only

= “Specimen ID.lif” can be copied to
another location, and opened by LAS
AF Lite free image viewer.

www.leica-microsystems.com 46
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Step 7
FIne Tuning
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= Laser calibration
-- Focus on the sample
-- Adjust the laser power
-- Go to “Laser” menu, choose
“Calibration”
-- Follow the instruction to click on
the center of each cross (total four
crosses will be cut)

www.leica-microsystems.com 48
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Option — Settings - Cut Line Attributes

Settings

Object Counting | Inspection Postion  Cut Line Attributes | Slide Hnlder] Misc. |

= Line Thickness: top one

CUT LINE ATTRIBUTES:
Select thickness and compression of the cut line to be drawn by the mouse.

LINE THICKNESS:
Sets the thickness of the cut line when drawn in the display

= Line Compression: 2 e

Increase the overall process speed by eliminating redundant points of the orginal cut line.

TRACK LEMGTH:
The length of the recorded history track for exact repositioning of the Cut Lines.

INMER SHAPES COLOUR:

[ | T raC k Le n gth : O EEI?:E?_S created with AVC could be expanded, if so the inner shapes are shown in this
(Scan n I n g Stag e) Line Thickness Line Compression Track Length

" " 0 (Mo compression) * [ (Scanning stage)
o 1 1
~ (v 2 2
3 3
(" — (4 " 4 (Motor stage)
(" 5 (Highest compression) | T 5 ({Longest track)

Inner Shapes Colour

Colour Dialog .

www.leica-microsystems.com 49
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Slider Holder Scan Area
settines

Ohject Cuunting] Ingpection Position] Cut Line Attributes  Slide Holder l Misc. ]

u Th iS area iS an arbitrary “Working Area (for active Slide and Slide Halder)
b O u n d ary fo r th e SI | d e To define the working area of each slide you have to define twa carners (rear |sft limit s

right limit) within the slide holder, which will canfine the free working area of each single
Flease, proceed as following:

Mowve to the rear left cormer of the slide and setthe limit. Mowve to the front right cormer an
limit. Close this window, select the next slide and repeatthe procedure. Setthe limits for
slide seperately.

= |t is used for the Fast
. . 1: Move the stage to the Currenlt Fear Left T
Specimen Overview | S corenrpronae |

2. Readjust the stage manually to a new
desired position.

3. Define this position to be the new Rear
Left Limit by pressing the "Set Rear Left
Limit" buttan.

Set Bear Left Limit |

Right Lirnit (front right comer) by pressing
the "Move to Front Right Limit" button.

j 4. hMove the stage to the current Frant Move to Front Right Limit |

5. Readjust the stage manually to a new
desired position.

6. Define this position to be the new Frant Set Front Right Limit |
Right Limit by pressing the "Set Front
Right Lirnit" button.

Besetto Min/Max walues ‘

www.leica-microsystems.com 50
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Misc. Settings

= Save overlay with image

= |aser connected to PC
- 3600 seconds

= Distance of laser calibration
- 0.7

LMD7000

Settings

Ohject Courting | Inspection Position | Cut Line Attributes | Slide Holder Misc. |

Mizcellaneous settings:

| Show shape [Ds in overay
Shape |Ds will be drawn in middle of shapes.

[ Show shape positions in overview image
On each shape position will be drawn a cross in the overview image.

[ Save overday with image files
COwerday (shapes, text,...) will be saved with images to file and database.

[ Delete shapes after cut
Cut shapes will be deleted after cut.

[ Close Fuo-Shutter during cut
Fluo shutter will close during cut process, no before/after cut images will be taken.

Type of connected laser:
" LMD 6500 {+ LMD 7000

[v Laser connectedto PC
LMD software control the laser box (needs R5232 connection to laser).

Laser Timeout (seconds): 2600

[ Sawve Summary at program end
‘You will be prompted to safe the Summany List when you end the LMD software.

[ Show progress bar during cutting
A progress bar will be shown during the cutting.

Distance of Laser Calibration Crosses ( 1.0 is standard setting)

JI 0.7

-
[ Ask f collector is inserted before cut

www.leica-microsystems.com 51
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Step S
Troubleshooting

Not cutting; Static;
Camera; Microscope, etc.
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Not Cutting

= Laser power/aperture is enough?
= Laser speed and frequency?

= Laser offset is off?

= Tissue too thick?

= Tissue too wet?

www.leica-microsystems.com 53
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Static

» Blank slide could be UV treated before mounting tissue
= Tissue dehydrated too much

= Tissue air dried too long — use a enclosed chamber with
wet paper towel

= Put liquid buffer in the PCR tube cap

= Humidifier in the room

= Lower laser frequency

= Glass PEN slide better than metal frame slide

= Metal frame PEN slide is better than metal PET slide

www.leica-microsystems.com 54



Jeica Living up to Life

MICROSYSTEMS

Camera, Microscope

= Camera no image:
— Lever switched from eyepiece to camera?
— Auto exposure? Manually set to high exposure to see if there is image
— Light intensity (INT), FD(field diaphragm), AP (aperture) enough?
— Collector is blocking the light? Diffusor is eating the light?

= Microscope:
— Another user is logged in and using the microscope?
— Log off or restart the computer
— Wait for microscope completely started.

www.leica-microsystems.com 55
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Microscope Standalone
Operation
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DM6000B Buttons (Preset)

AL

0 . =
" 100% T r . @ _,
®e o be Y ol
. " 30%T
" 17% T
TL/IL
L " 10% T
lllumination Manager
*TL & FL Intensity Controls " 0% Shutter
*TL / IL Toggle
*Field Diaphragm Controls
] www.leica-microsystems.com 58
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DM6000 Buttons (User Defined)

Cube
cow @

Cube

CCMI‘I'

gl |
®

User Defined Function Buttons
4 Left Side / 3 Right Side

e WWW.leica-microsystems.com e 59
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Objective Correction Collar

Constant Focus Correction Collar
For select N Plan L & Fluotar L objectives.

Simplifies viewing the best images possible.

www.leica-microsystems.com 60
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Step 10

Support /
Troubleshooting
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LMD Protocol Guide

Section 2. How to Prepare Tissue Sections ...
Preparing Frozen Sections...... oo
Precautions for working with RNA ... i
Waorkflow for Preparation of Frozen Sections . :
Flash-freezing Methads..__.____. Sample Preparation
Sectioning ... e e - For Leica Laser Microdissection
Prepanng Paraffin Sections ... ... ‘ o o
. . Protocol Guide for Leica Microsystems Laser Microdiszection Systems
Tissue FBtion ..o,
Paraffin embedding and Sectioning —— oo
Dissectate collection from plain glass shides via LMD ...
Preparation of archived slides for LMD ..o

www.leica-microsystems.com 62
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Leica Contacts

Jamie Van Berkum, North Central Instruments
(314) 517-2364, jamiev@nci.com

Qing Tang, Ph.D., Research Application Specialist
617-817-0481,

Leica Application and Technology Support Center:
866-830-0735 Option 3 (Usually Louise Bertrand)
(Remote webex support: )

(Internet: Refer to the Word document to avoid real time virus scan of LMD software
folders: “LMD_Networking_3rdParty_Software Policy V1.0 Octl3 FS.doc”)
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