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Confocal Microscopy

- Confocal Laser Scanning Microscope -

e What is Confocal?

* Confocal Microscope Development:
» From filter to AOTF
» From filter detector to Spectral detector
» From dichroic to AOBS
» From Multi-line laser to White Light Laser

 New Generation Confocal Microscope

» Uniting two worlds: high resolution and high speed
> LEICA TCS SP5

« Application
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Detector

Confocal Pinhole

(detection)

e

~ Confocal Pinhole
(excitation)

Microscope
Objective

Jeica
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Fluorescence microscope vs Confocal system ‘ .
Jeica

What’s Different ?

Fluorescence microscope ‘ Confocal system
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LEICA Confocal Microscogx \ .
iewa

HBO

BoOmmE 06 @

Exciter Filter
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* Filters cubes control everything

* One cube for one dye

* We need 3-7 filter cubes to get a FISH image
350 b0 450 sbo sao seo saonm ° FlUOrochrome change, filter cube change

0
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Incident light Fluorescence

—— EXCilation light
—  Fluorescence ljj

100

nce (%;

50—

Suppression filter |
Dichromatic mirror
300 400 500 €00 700 800Am
Wavelength (NM)

N Figure 3

| ND Objeclive

m+

Bxcitation filter

Questions:
1. Image Quality?
HBO 50W/100W 2. FIeXIbI“_ty?_

XBO 75W 3. Transmission?

f rfected light fluorescence excitation L2777 Specimen

So, We need a “ good ” confocal microscope!!
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LEICA Confocal Microscopy

Detector

Confocal Pinhole
(detection)

Confocal Pinhole
(excitation)

Microscope
Objective

Light from above the focal plane

Light from below the focal plane

Major Instruments Co., Ltd. Taiwan




Different Techniques of Confocal Microscope

Jeica

 Point scan confocal is *“true confocal”
* Best resolution and out of focus suppression is
achieved only by classical single point confocal

++ contrast
++ resolution

- speed
- contrast - - contrast
- resolution - - resolution
+ speed ++ speed
slit confocal Nipkov-disk scanner
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: ?
Why confocal microscopy E .
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: ?
Why confocal microscopy E .

Improved resolution power ( PSF ) :
lateral resolution improved by approx. 1.4
Real axial resolution power

Intensity o BT FWHMXy _ 042
f n-sing
' 'f‘ ~ 50%
- FWHM, = 0.454
Location n(l_ COS CZ)
} l NA = n-sina
ot n=1 for air
n=1518 for oil immersion
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Why confocal microscopy ? iewa

Improved contrast:

Multi-dimentional acquisition with digital image processing
X-Y-Z-T-1-6-A-n

2D: xy, xz, xt

3D: xyz, xyt, xyl, xyn....

4D: xyzt, xXyzn.....

SD: xyztn....

New application, FRAP, FRET, FLIM, FCS, Cage, Bio-Mapping .......

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao






LEICA Confocal Microscopy | Pica

Confocal Microscope
Development

e Universal Confocal System = UV (405nm)-Vis-IR all in one
« Sensitivity and Flexibility = 1993-A0TF,
1997-Spectral detector ( Leica patent )
* More visible lasers merge = Whole excitation range
e Fully tunable devices = 2002-AOBS ( Leica patent)
e Uniting two worlds- = 2005-TCS SP5 ( Leica patent)
e Tuning into any excitation = White Light Laser System

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



LEICA Confocal Microscopy ‘ .
iewa

Confocal System

Main configuration :

1. Illumination ( Excitation ) System

2. Confocal Scanning & Detection ( Emission ) System
3. Microscope System

4. Data Control System & Application Software

S. Sample preparation

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Jeica

Illumination System
Detection System

Objectives Tandem

@ Visible range lasers (up to 5] @ Multi Function Port (MFP) X1-emission port

@ IRlaser Tandem Scanner Spectrophotometer prism
@ UV laser @ Calibration target @ PMT channel 1

(© Visible range AOTF (2 Field rotation optics @) PMT channel 2

(&) IREOM (3 Objective lens @) PMT channel 3

® uvaoTF (@D Transmitted light dedector @) PMT channel 4 (optional FLIM)
@ UV optics imaging @ Reflected light NDD PMT channel 5 (optional FLIM)
AOBS Confocal detection pinhole

Acousto Optical Beam Splitter @ Filter- and polarizer wheel

Major Instruments cou., cw. 1w V3.2 by S.-Y. Liao



LEICA Confocal Microscopy | Poica
Illumination ( Excitation ) System

o Hilter base system

e AOTF system

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Ilumination System

Conventional Fluorescence Microscope vs. Confocal Microscope

Light

source

Excitation filter

{ relfected light SCENCE BACHEN0N

Multiline Lasers
Multiple Lasers

Major Instruments Co., Ltd. Taiwan

U

A

Jeica

—— Excitation “s"“
— Fluorescence lij

Eyepiece

Suppression filter
Dichromatic mirror

Objective

Specimen

1. Intensity Control?
2. Multiline?
3. Flexibility?

_—"  Leica 1993

Excitation control: AOTF

V3.2 by S.-Y. Liao



AQOTF - variable Excitation Filter

Acousto Optical Tunable Filter

Light source:

Mu tiline Lasers
Multiple Lasers,
optically merged

v" Independent line selection
v" Independent intensity control

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao
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LEICA Confocal Micr

ROI (region of interest)

* Freely configurable laser lines and Fibroblasts
intensities for ROI’s and surrounding ROl 1 543 Cy3 (Intermediate Filaments)
area ROI 2 all lines

* FRAP ROI 3 488 FITC (Microtubules)

* Uncaging ROI 4 UV DAPI (Nucleus)

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



LEICA Confocal Microscopy | Pica

Visible Lasers
Type Wavelength Fluorochrome
Violet DPSS, 8mW 430 nm Alexa 430, CFP..
HeCd, 20mwW 442 nm
n | Blue Argon, 100mW 458, 476, 488, 496*, 514 nm | Alexa 488, Cy 2, FITC,
20?5 HPBlue | Argon, 300mW 458, 476, 488, 496+, 514 nm | €CFP: YFP...
v | Green HeNe, ImW 543 nm Alexa 546, 555, 568,
- Cy3, TRITC, DsRed..
2004
Kr, 25mW 568 nm
2 | Orange* HeNe, 2.5mW 594 nm Alexa 594, Texas Red,
2003 Mito Tracker
Orange/Red....
\ | Red HeNe, 10mW 633 nm Alexa 633, Cy5..
Multi A Ar-Kr, 75mwW 488, 562, 647 nm Blue/Green/Red

*Only for LEICA AOBS System !!
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LEICA

UV - 405 nm Lasers

nfocal Micr

Jeica

Type Wavelength Fluorochrome
uv Argon, 50mW 351, 364 nm DAPI, Hoechst...
2003 | Violet Diode, 25mW 405 nm DAPI, Hoechst, BFP,
2005 D| HP Violet | Diode, 50mw 405 nm CFP..
Diode Laser 405 nm

» Need not extra cooling system, cheaper than Ar-UV laser.

 Higher lifetime than Ar-uV laser.

* Not only for DAPI and Hoechst®, but also covers CFP and GFP2 ( BFP ),
components of the important FRET pairs CFP/YFP and GFP2/YFP.

« UV pinhole lens needed.

Major Instruments Co., Ltd. Taiwan
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Jeica

Illumination System
Detection System

Objectives Tandem

@ Visible range lasers (up to 5] @ Multi Function Port (MFP) X1-emission port

@ IRlaser Tandem Scanner Spectrophotometer prism
@ UV laser @ Calibration target @ PMT channel 1

(© Visible range AOTF (2 Field rotation optics @) PMT channel 2

(&) IREOM (3 Objective lens @) PMT channel 3

® uvaoTF (@D Transmitted light dedector @) PMT channel 4 (optional FLIM)
@ UV optics imaging @ Reflected light NDD PMT channel 5 (optional FLIM)
AOBS Confocal detection pinhole

Acousto Optical Beam Splitter @ Filter- and polarizer wheel

Major Instruments cou., cw. 1w V3.2 by S.-Y. Liao



LEICA Confocal Microscopy | Leica
Detection ( Emmision ) System

e Filter base detector

e Spectral detector

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Detection System - Fiiter Base -

Light

source

Excitation filter

f reffected light fuorescence exciation

— Excitation light
Fluorescence ljj

Eyepiece

Suppression filter

Dichromatic mirror

Objective

Specimen

- F - BYKERES ‘F'Z’ﬁ — % Dichromatic mirror% Suppression filter

« H LIRS T e B AGEA
+ 3 ) ALEICA (TCS NT )& 3. £

Major Instruments Co., Ltd. Taiwan
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Filter Based Detector

—  EXcitation light
—  Fluorescence ljj
CD Eyepiece
Light
source
f relfected light fuorescence excitstion
1007
g
@
2
- Sy
£
o0
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Detection System — Spectrum Base - @ ﬂ

Spectrum ldea:

Leica 1997
Emission control:
SP Detector

% 19 B EBav ¢ & T @ enDichromatic mirror 2 Suppression filter
-@*%#%m i mg%ﬁé%m
+ E 1 ¢ “Design your own filters ” - LEICA & & 3+

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Filter base system

Spectral system

V3.2 by S.-Y. Liao
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Jeica

Leica TCS SPS5 - Leading in Multispectral Imaging:
Spectral Imaging Detector SP - principle and benefits

Q Prism = All dyes: Freely tuneable emission bands
© Sliders
© Detector O = Low sample photodamage: high efficiency

\

5 true confocal channels simultaneously

Intuitive operation

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Leica/DAPI Leica/ALEXA 488 = Leice/LENG 568
i 8 Activa ~




Filter Base vs. Spectral Base Seica !

- Transmission comparison -

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Jeica

Illumination System
Detection System

Objectives Tandem

@ Visible range lasers (up to 5] @ Multi Function Port (MFP) X1-emission port

@ IRlaser Tandem Scanner Spectrophotometer prism
@ UV laser @ Calibration target @ PMT channel 1

(© Visible range AOTF (2 Field rotation optics @) PMT channel 2

(&) IREOM (3 Objective lens @) PMT channel 3

® uvaoTF (@D Transmitted light dedector @) PMT channel 4 (optional FLIM)
@ UV optics imaging @ Reflected light NDD PMT channel 5 (optional FLIM)
AOBS Confocal detection pinhole

Acousto Optical Beam Splitter @ Filter- and polarizer wheel

Major Instruments cou., cw. 1w V3.2 by S.-Y. Liao



Beam Splitting Control: AOBS
( Acousto Optical Beam Splitter )

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao




Beam splitter limitations Leica

Double Dichroic 488/543
(measured curve)

1.00
0.90

3 '1 Transmission
0.80 ; 4

0.70
060
050 . .
0.40 . |

0.30 - ’ b
0.20

0.10 -

0.00 -
450 500 550 600 650 700

 No sharp bands
e Transmission holes
 Fixed characteristics
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AOBS properties

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



AOTF/AOBS properties Seica

Light from Laser

Ultra-sonic wave

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



AOBS: More efficient Jeica

Double Dichroic 488/543
(measured curve)

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20

0.10

0.00 mile
450 500 550 600 650 700 750

v" Perfect selectivity (0,6-2 nm bandwidth)
v More transparent than beam splitters
v More “room” to detect fluorescence

jp i
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AOBS: More efficient - FITC £ica

FITC
Emission

1.00 o

0.90

0.80
0.70
0.60

0.50

0.40

0.30

0.20

0.10 D
0.00

450 500 550 600 650 700 750

v" AOBS transmits 30% more emission light than beam splitter
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Leica AOBS: %ica
More sensitive than beam splitters

Triple Dichroic 488543633
(Chroma design curve)
Transmission 45°
100 100 100
090 090 | | | 090 | |
080 080 | 1 " 080
070 070 | 1 070
060 060 | | 060
050 i 050 | | 050
040 R 040 | | _ 040
030 i 030 - 030
020 i 020 - - 020
010 DSred 0.10 | | | 1 010 b
0.00 Il 000 - — 0.00
450 500 55 600 650 700 750 450 500 %0 00 650 700 70 450 500 %0 %0
100 100 100
090 090 090
080 080 [ 080
070 070 070
060 060 060
050 i 050 I 050
040 L 040 040
030 i 030 030
020 L 020 020
010 010 010 DSred
0.00 000 0.00
450 500 55 600 650 700 750 450 500 %0 €00 650 700 70 450 500 %0 &0 650 700 %0
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AOBS: More efficient Jeica

Triple Dichroic 488/543/633
(Chroma design curve)

Transmission 45°
1.00
0.90

050 B
0.70
0.60 }
0.50
0.40
0.30
0.20

0.10
0.00

450 500 550 600 650 700 750
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AAAAA

programmable Beam-splitter! =/~

AOBS, Leica 2002
AOTF Leica 1993

AOTF H Light Source

standard:

458 nm
476 nm
488 nm
496 nm
514 nm
543 nm
594 nm

SP Leica 1997 633 nm

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Why AOBS? Jeica

- Conventional Confocal Principle -

Barrier
Filter
Fixed spec
high losses "= "=

Beam Splitter " I 0 IE

Fixed spec I
high losses
Excitation Filter

‘\ Fixed spec

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Why AOBS? Jeica
- LEICA TCS SP2/AOBS -

Detectors: Brighter

SP Detector: Programmable

Prism:

Brighter

AOBS: -y I N
programmable |I " =E
=1 I '

Brighter AOTF: Programmable

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



C.elegans nervous system, seperation of 4 flourescent proteins: CFF, YFF, GFF,
D5 RED

Fig. 1: C. elegans nervous system, (CFF, YFF. GFP, DS Red) acquired with a TCS SP2-A0BS.

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



UV-VIS-MP

Research Microscope

almvertad

b Upright

Scanhead

Wiorkstation

Microscope Controd Unit

Laser and Power Supply
Computer Table

Microscopa Table

Computar Mouse

Keyboard

Control Panel

Control Monitor

Image Maonitor

Supply Control

(Optical Table for Multiphoton Systems
Beram Routing for Multiphoton Laser
Multiphaton Laser

o

0006000000000 000

Inverted system: approx.1400 mm
Upright system: approx. 1490 mm

Distance from wall: 525 mm  730mm

Width approx. 2400 mm

Depth: approx. 1100 mm

Major Instruments Co., Ltd. Taiwan



LEICA TCS SP5 Tandem System .
- Uniting two worlds - Jeica

Illumination System
Detection System

Objectives Tandem >

@ Visible range lasers (up to 5] @ Multi Function Port (MFP) X1-emission port

@ IRlaser Tandem Scanner Spectrophotometer prism
@ UV laser @ Calibration target @ PMT channel 1

(© Visible range AOTF (2 Field rotation optics @) PMT channel 2

(&) IREOM (3 Objective lens @) PMT channel 3

® uvaoTF Transmitted light dedector @) PMT channel 4 (optional FLIM)
(@ UV optics imaging () Reflected light NDD PMT channel 5 (optional FLIM)
AOBS Confocal detection pinhole

Acousto Optical Beam Splitter @ Filter- and polarizer wheel

Major Instruments cou., cw. 1w V3.2 by S.-Y. Liao



Leica TCS SP5: Jeica
Tandem scanner unites two worlds

Conventional mode — High resolution

Max. resolution: 8192 x 8192
Max. speed: 5 fps at 512 x 512
25 fps at 512 x 16

Resonent mode — High speed living cell

Max. resolution: 1024 x 1024
Max. speed: 25 fps at 512 x 512
250 fps at 512 x 16

= Two confocal systems in one scanner
= Resonant scanner for
functional measurements at
high speed
= Conventional scanner for
spot recording and morphology
= Interchangeable, motorized

Major Instruments Co., Ltd. Taiwan



LEICA TCS SPS AOBS Tandem Sy§tem

- The Only Broadband Confocal Microscope -

LEICA TCS SP5 AOBS Tandem - * #fiim4 #f -

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



LEICA Confocal Systems in Taiwan

B1996&F 423 4 » A ip— R 3R 552 LEICAL = & % 3 o
H?TCSSP5: 51975 » 5B 1 e
TCS SPS5 AOBS TandemP| 75 6 & -
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New Generation!

White light laser TCS SP5 X AOBS




Excitation wavelength

561nm, 594nm,

= ___-__]__, |
HED &0 B0 B0 Ged &80 Jo

Fluorophor : Excitation : e Tty
| ..5..5‘:I.-'|.-'.l:'\-.."'..,".- : EXCIENION ; Emission
I

: i - i S - : ' Filter / Bandpass
1: |CySdye (antibody conjugats) w | [¥]ex [¥]em Laser (nm): |53 Budl .p |




Fluorochrome Excitation Emission Fluorochrome Excitation Emission
Alexa 488 495 519 Dil 549 565
Alexa 500 503 525 GFP(S65A) 471 504
Alexa 532 531 554 GFP(S65C) 479 507
Alexa 546 556 573 GFP(S65T) 488 511
Alexa 555 553 568 MitoT orange 551 576
Alexa 568 578 603 MitoT red 578 599
Alexa 594 590 617 NeuroT 500 500 525
Alexa 610 610 627 NeuroT 530 530 615
Alexa 633 621 639 NeuroT 640 640 660
Alexa 647 649 666 Rhodamine 550 573
Alexa 660 663 691 Rhod 123 507 529
Cy2 489 506 Rhod B 540 625
Cy3 552 570 Rhod Green 502 527
Cy3.5 581 598 Rhod Red 570 590
Cy5 649 670 Sytox green 504 523
Cy5.5 675 695 Sytox orange 547 570
DiD 644 665 Texas Red 595 620




[Beasn Path Selling:

©
0% 0% To% O 0%

ol -

- s S S e
J5B 476 488 456 314 W3 304 633
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j—| 1 |

Active
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Benefit 1: Tune in to Exciation Optimum




Low photo-damage imaging —
at new wavelengths and minimal laser power

Mouse Fibroblasts, triple staining

Cytoskeletal
Protein

Excitation

Emission

Microtubuli

492

494-556

F-Actin

560

566-632

Vimentin

646

659-800




White Light Laser excites 8 labels simultaneously

Courtesy : Alberto Diaspro, Ph.D. University of Genoa

CY2,
exc 491 nm, emis 499-505 nm
NMDA Receptors

Lp,
exc 474 nm, 509-514 nm,
beads in vacuols

Acridine Orange,
exc 484 nm, emis 520-532nm,
Nucleus

Cy3,
exc 551 nm, emis 555-575nm,
Gaba-B-R1 Receptors

TexasRed,
exc 562 nm, emis 605-612 nm,
Vacuoles and endosoms

ALEXA 594,
exc 594, emis 615-625nm,
nuclear and cellular membrane

ALEXA 633,
exc 633nm, emis 655-665nm,
Clathrine vesicles

CY5,
exc 640 nm, emis 661-675nm,
Cilia




Benefit 2: FRET Optimized
FRET pair :Alexa 488 and Alexa 568

Jeica

Ex 488 nm

)

CHD: 510-540 nm CHA: 630—700 nm

Donor excitation curve

— e e o e e — m—

Invitrogen Spectra Viewer: Abs.,, = 2%
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Benefit 2: FRET Optimized
Example:Alexa 488 and Alexa 568

1.0+ . 543 nm
08 'y -

D.Eﬂ- . B!
044 = ."\

02 S

n.nr .

T " T v T ¥ T T ] T T '
470 480 490 500 510 520 530 540 550

Alexa 488 in white light laser
In situ Donor spectrum

Donor In-situ Excitation Spectrum
Excitation at 543 = 10%

Major Instruments Co., Ltd. Taiwan

D nm
0 l nm

Ex 495 nm
CHD: 510-540 nm

RET efflfslenr:.\,,f 32%

N-n-

Pre-bleaching

Post-bleaching
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An Ideal Confocal System - Leica TCS SP5 X -

SP Detector
Leica 1997

AOTF
Leica 1993




LEICA Confocal Microscopy Lica

MICROSYSTEMS

Application

AT RRATCAREARSEARREARRCAR AR
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X vl Beam is scanned in x and y ]
y : ' direction in the focal plane by oﬂﬂ_@

[ moving scan mirror
Scanning time depending onscan format
. (number of lines)

\ 4

Drosophila, 4k x 4k

Drosophila melanogaster
Grey: Nuclei, DAPI
Green: Actin, Phalloidin
Red: XXX, Egalitarian
Blue: uncharacterized nuclear protein, Cy5

Courtesy Florence Besse & Oliver'Hachet, EMBL, Heidelberg, Germany
Major Instruments Co., Ltd. Taiwan



X7 Z resolution depends on axial )
Jeica

, Resolution of objective,
— ] generally 2x less than in xy
[ ] xy: 180 nm, z: 360 nm

Convallaria

Starch grain
= Cell wall

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao



Beam is scanned .
Xy<Z X —inxand y direction Jeica

g iBegl ]
vz and sample is moved
/" in z via galvo stage or electronic

focus of microscope

Drosophila leg, FITC, non-confocal confocal

Major Instruments Co., Ltd. Taiwan V3.2 by S.-Y. Liao
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Drosophila melanogaster, eye section
Red: F-Actin, Cy3

Blue: Nuclei, DAPI

Green: pigmented cells, GFP
Courtesy of Anne Galy, IGBMC,
Strasbourg-Illkirch, France

Drosophila melanogatser, eye section
Red: F-Actin, Cy3

Blue: Nuclei, DAPI,

Green, Retina cells, GFP

Courtesy of Anne Galy, IGBMC,
Strasbourg-Illkirch, France



XYZ projection




XYZ projection










By Mr. Lin & Dr. Li
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Experiments Acquisition Beam Path
[ Acquisition Mode: xyt @ QP .
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!] Zoom in
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Conventional mode — High resolution

Max. resolution: 8192 x 8192
Max. speed: 5 fps at 512 x 512
25 fps at 512 x 16

Accumulation ; @
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Dynamics life cell research

* Protein/organelle transport
using FRAP

 Uncaging

* Physiological activity (ion
measurements

» ROI based quantification

Arabidopsis thaliana
First channel: Cell wall in reflection.

2 & 3 channel: Monitoring mitochondrial (GFP-green) and plastid (autofluorescence-red) Platynereis

movement. Reflection
Fluorescence (Dil)

Courtesy of Prof. Dr. D. Menzel, Institut fir Zellul&re und Molekulare Botanik TLD

Zellbiologie der Pflanzen, Bonn University. Courtesy of

Kristin Tessmar und Detlev Arendt (EMBL),
Heidelberg, Germany



xyt

Fish embryo (Medaka)

Flow of red blood cells and migration of macrophages.
Macrophage: YFP and RFP (1st & 2nd ch)

Red blood cells: TLD

Courtesy of Clemens Grabher and Jochen Wittbrodt Clemens
Grabher (EMBL), Heidelberg, Germany
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By Mr. Lin & Dr. Li



Xyt - uncage

Dynamic live cell imaging and kinetic measurements
Crisp thin optical sections

Full multiparameter fluorescence performance
Brighter images due to lower triplet populations

Overview and details by zoom and pan

Ca?*-imaging:
UV-uncaging
Ca-Indicator: Fluo 4,
488 nm

Pancreatic acinar cells

Courtesy:

Dr. Julia Gerasimenko
Dept. of Physiology
Univ. of Liverpool

Cardiac muscle cell
Calcium waves & sparks,
1st ch Fluo 3

2nd ch TLD

Courtesy Prof. Neumann,
University Halle, Germany



XyA Scan
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Alexa 488 - GFP
Almost complete
spectral overlap




XyA Scan

ifiguration Quantify
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Method : Canstant
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End:
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Band Width :
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Lambda Stepsize:

PMT selection :




Emission control: SP performance test

Lambda scan, Leica dye finder software

Processed with Dye Finder:

Raw image /
Clear dye separation
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Fish embryo (Medaka)
Flow of red blood cells and migration of macrophages.
Macrophage: YFP and RFP (1st & 2nd ch)

Red blood cells: TLD

Courtesy of Clemens Grabher and Jochen Wittbrodt
(EMBL), Heidelberg, Germany
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