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Nearly all fields of Science...

Agriculturual Research,
Alzheimer, Cancer,

Cell Science, Biochemistry,
Botany, Immunology,
Developmental Biology, Ecology,
Epidemiological Deseases,
Evolutionary Biology,
Food design, Genetics, HIV,
Material Quality Control,
Material Sciences, Medicine,
Membrane Research,
Neurobiology , Parasitology,
Pharmacology, Physics,
Plant Biology, Proteomics,
Signal Transduction, Virology...
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Green: GFPREEEH, S/REM
Red: K, #ME
Blue: DAPI, HpE#%
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Rat forebrain neurons
Blue: DAPI

Green: anti-beta-tubulin
Red: anti-ActRI|
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ABEXREEDR, 83K

Blue: DAPI
Green: GFAP (astrocytes)
Red: Phalloidin (F-actin)
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BARIEE: Z MRS

AEERS, (MIP-Maximum Intensity Projection)

« Y8 Plan-Apo 63x/1.4 Oil
- BRKEEIRE
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View "Dimensions Display Player Overlay 2D Appearance Ciipping Series Measurement ' Settings
View | Dimensions 3D | Appearance
i = = fm— -
100 10,00 100 |< Shadi Surface | Mixed
oo TR (TR P | M| T -
£ i ) [y DS precisa fl Load . Save _
] Surface  Background
“Warged CE
(B ~ (= Background color - -
Other Rouse %% Crop
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Mitosis in HeLa-Kyoto cell line during mitosis
Video showing Histone 2B (H2B, red, mCherry) and microtubule end-binding protein 3 (EB3, blue, EGFP)
Sample courtesy of: Jan Ellenberg, EMBL, Heidelberg.
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Drosophila melanogaster embryo, Jupiter-GFP (microtubules)
Z-stack depth coded: 72 slices, Every 15 min, 11.5 h
Sample courtesy of Balazs Erdi, Max F. Perutz Laboratories, University of Vienna, Vienna Biocenter
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Tilling & Stitching: 227um x 125um
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Tilling & Stitching: 227um X

ZEISS classification: Restricted



HAINEE: KMEFHIE
X IKF (Z-stack, Tiled, MIP )




FIIEE: REMTE
ACREEER

¥ Focus Strategy  Show All

Use Focus Surface/Z Values Defined by Tiles Setup 7 N O fo C u S m a p

© Reference Channel and Offsets

© Focus Surface

Local (per Region/Position) | Global (Carrier based)
Adapt Focus Surface/Z Values

Initial Definition of Support Points/Pasitions/Tile Regions
By Tiles Setup

2 Software Autofocus + Show All

= Multidimensional Acquisition
2 Tiles + Show All \ Verify Tile Regions/Positions

Name Z{pm) Tile Region Array
SP 1639.7 TR1
SP 1620.8 TR1
5P 1627.2 TR1

© Tile Regions g B 5P 1620.8 TR1
k. 5P 1610.0

contour [T & T TS o

Advanced
Setup

Autofocus (AF) Select Verification Helper Method

After Focus Map

Category Tiles

= o ; : b ) A Current Stage X/Y # Current Point
Default 54 : Move to Current Paint

# Include Z when Moving to Points

CurrentZ  1623.8 ym

© Positions

© Sample Carrier

None
i Ensure stage/carrier calibration Calibrate...

© Focus Surface (Verify) Dimensions | Displz Tile Region Setup |
Local (per Tile Region) Zoom Fa Al o R O f 59 % Auto Fit  Setup by T Contour | Predefined Carrier
Support Points of Selected Tile Region: TR1 = E —
Tools ! Navigatt » Interpolation
X (pm) ¥ (um) Z {pm) — ~ Contour i L Keep Tool
@ aneraz 225484 16208 -
® 472224 23331.2 1627.2

Channels AntHoE
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Absolute Frequency

250
Intensity

Ch1 Ch
Mean Intensity 43.45528 37.38946 37.38946
Standard Deviation 4. 16126 44 23883 k. 23883
Pixels 222300 222300 222300
Area [pumx pmy 299038.87 299038.87 19038.37
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NMEHh: XERI9HF co-localization
AR ESHHEEMEEDR

v

Various Degrees of Co-Localization in Confocal Microscopy

(d) | ©  Figure 3 )

B R R S SRR >S5, ¢ (2-52,,,)

R =
‘\/ D (81,51, 07+ ) (52,82, F
i i
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Spectral Imaging and Linear Unmixing of Fixed Cells with Synthetic Dyes

ZEISS classification: Restricted
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Airyscan

Confocal Airyscan 2
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Airyscan

2 um 2 um

Telomere replication without RTEL1: Stalled forks and telomere breakage visualized as
doubled dots using Airyscan. Resolution is meaningless without good SNR.

ZEISS classification: Restricted (2
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Z-stack: 3.98 ym; i#: 200 nm (Plan-Apochromat 63x/1.4 Oil)
B4 s RPIARNEERR
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Airyscan jDCV

H—LIRSAIryscanfy o ##

Confocal Airyscan SR Airyscan jDCV

¢ - -~

LSM 980: Hela Cell, 4x expanded, Centriole structure with 9 elements



Airyscan jDCV
1B D R

Airyscan SR Airyscan jDCV

Visualization of synaptonemal complexes from a pachytene stage mouse spermatocyte. Sumit Sandhu and Neil Hunter, University of California, Davis.



Airyscan jDCV
ifﬁﬁ&"ﬁ DR

Airyscan SR Airyscan jDCV

Budding yeast cells with ER and mitochondria labeled. K. Subramanian / J. Nunnari, University of California, Davis, USA




Airyscan jDCV
RFEFT 1S

1 Processing
Function: Airyscan Joint Deconvolution

Single

Method

Recently used

Airyscan Joint Deconvolution
Airyscan Processing

Airyscan Sheppard Sum
Image Calculator
*SwapDimensions

Search

» %l EM Processing

4 % Deconvolution

ﬁir}scan Joint Deconvolution
Deblurring

Parameters + Show All
Settings
Start with Last Result
Sample Structure Standard

Maximum lterations

Quality Threshold

=)

Defaults

Parameters ~ Show All

Settings

Start with Last Result

Sample Structure Standard

Maximum lterations

Parameters + Show All

Settings

Start with Last Result
Sample Structure Standard
Maximum Iterations

Quality Threshold

)
Defaults

SNRANRAIBEOREAE, &
LMRERZER, HE T XA
MELERI A 4REE, LATSERTEL
XEFINE LTS NEE.

Airyscan Joint Deconvolution X7 Quality Theeshold : EE% : E{uﬁ?yrﬁﬁlﬁﬁl Bzl
Airyscan SRIEETRIBRIEIRHI TS 2 FLIEE,

%IE’ R%%ﬁ%ﬁiA%%’&’ ﬁ% Defaults

FonKEEREL, BIrI5EkE

RILIE,
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Excitation Emission Wide Field Wide Field Problem:

Detecting in-focus
information together
with out-of-focus
fluorescence signals
in wide-field
microscopy

Excitation Emission

Confocal

Only detect in-
focus information

ZE%?%IQS% ication: Restricted 35



FF R

RIDRF R RIS

RBFEHL

SR o o

. O
REETE SimgE

ZEISS classification: Restricted



HERERRIRRIR

=R
Laser £t¥L(Pinhole)

JEERfEIEE (PMT)

- - - a t -
NP ra E 3 __;,.f‘
o \é ™ ‘
b 2
-

BEENE w1

ZEISS classification: Restricted



RIR I RARIG S

Rat Brain, Double labelling:
Green: Neurons, Blue: Nuclei

W Plan-APOCHROMAT
2010 DICIUV) VIS-R

ZE%%Zglglsgé ication: Restricted 38




BICHRERMRIGE

7\)(/\\\—Pinhole (£1FL)

W Plan-APOCHROMAT
20x1.0DIC(UV) VIS-R

Rat Brain, Double labelling:
Green: Neurons, Blue: Nuclei

ZE%gglgsgéacation: Restricted 39



Confocal vs C-CCD: Optical Section

Mon-Cenfocal '1 b .

CCD camera

ZEISS classification: Restricted
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PMT >
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How is a X/Y/Z Stack produced?

4 4

NINNNN
N

Z-Drive

ZE%%ngsgéﬂcation: Restricted



Optical Slice Thickness

Overlap between Optical Slices

With this setting, the object structures
between the slices cannot be detected.

At very small intervals a lot of additional data
without additional information is generated.

ZE%%zg/élsgéﬂcation: Restricted 43
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LSM 980 with Airyscan 2
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RI—IKIFIE R, |EXE......
B6 §TFL PMT

A Channels

Tracks Channels

+ Alexa 554 A594

The main tools are:

° Laser power . ] select All Unselect All
rack Confij @ K

* Pinhole
 PMT (Gain)

Pinhole
(.83 Airy Units =
Gain (Master)
Digital Offset

Digital Gain

© Display

ZE%%ZéI/élsgé ication: Restricted
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DﬁPI Alexa Fluor 568
100 ST 100
4 N

Relative Intensity (%)
5] =~
[=] o

Relative Intensity (%)
o =~
[=] n

M
o
o]
on
P

0 .
300 400 500 600 700 800 900 300 400 500 600 700 800 900
Wavelength (nm) Wavelength (nm)

561nm RFP / Alexa Flour 568 / Cy3
405 nm - DAPI/ Hoechst 594nm Alexa Flour 594

Alexa Fluor 438 Alexa Fluor 647
v P 4

100 100

~

(5]
-
[%)]

Relative Intensity (%)
)]
o

Relative Intensity (%)
(]
[=]

o]
on
)
o

300 400 500 600 700 800 900 300 400 500 600 700 800 900
Wavelength (nm) Wavelength (nm)

488nm GFP / Alexa Flour 488 / FITC 640nm Alexa Flour 647 / Cy5
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- RRIFEFHEES PMT
SHELIEm, SEEmM, JFETEESHEM
$HELRUL, KEERRD, EETEESE
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Laser
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LSM 980193

PMT.

IR

BEHCE
a

Photoelectric effect:

Photocathode Dynodes

/
M\l

JAVAV ViR

Power Supply .
(Gain = Volts) + - bright Pixel

ZEISS classification: Restricted
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LSM 980/t S5l B

REARS, RNRBHES

Photoelectric effect:
Photon o
- % Photocathode

Electron

Dynodes Anode

Power Supply -
(Low Gain) dark Pixel

e

ZEISS classification: Restricted
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HAE+EEGain, RUFISEIRES

A‘I‘?I' .  Photoelectric effect:
‘3* Photocathode

Electrons

Dynodes

Power Supply
(Higher Gain)

bright Pixel

ZEISS classification: Restricted
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BEAE+BREGain, IENRIEHES

Red lines indicate electrons that were generated but have not come from the photons
within the sample

$A4
$6-
)VA

¥

Photoelectric effect:
Photocathode

Dynodes
Electrons

Power Supply
(Highest Gain)

bright Pixel,
but Noise
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RAE, RIHERRES

" 30¢ ,

o < 305 Photoelectric effect:

Photon Sodr 90 Photocathode
Electron R

Dynodes

Power Supply .
(Low Gain) bright Pixel
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Airyscan, More than just a confocal
Airyscan, AIEFIHRE

gl

FEEREATI

(pinhole: 1.0 AU)
FIXEFIRECEEBER

FEERERI

= 0.2AUsHLIARIRIED TR

n =y (o) A —é—:l
(SIREVIETFHA ~ 81 HFTI5%HES

SR NS
(32N BABRRM L IRA N 2R 2E A

= BMMalzEERR70.2 AU
- WERBES

DUERRA>1.7(8
(<120nm)

Airyscant&il

Carl Zeiss Microscopy 55
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Airyscan enhances resolution up to 1.7 fold
The comparison is made with confocal using PH =1 A.u.

Airyscan Confocal (1 A.u.)

Improvement 1,7x: Measured using 40 nm beads (excitation at 488 nm)
Same acquisition time, same laser power.

Carl Zeiss Microscopy 56
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Airyscan: Resolution, SNR, and Flexibility

Choose zoom-in ROI’s, orientations, laser wavelengths, etc.

Use Airyscan just as an additional detector. Scan speeds, ROls, field orientations,
laser wavelengths, multitracking, z-stacks, time series etc. are setup as always.
Sample handling and fluorophore selection don’t need rethinking

Carl Zeiss Microscopy 57

ZEggélgsgé ication: Restricted




LSM9 with Airyscan 2
Wi, WOWE, SERL

DEER 120nm/350nm 120nm/350nm
(i fER) (212) (21%)

(IR K e 4x - 8x 4x - 8x

SRR 40.6 GB 6.2 GB

(1024x, 1024y, 1502)

S EEE] 143 25%) 1 77 1?1}

(1024x; 1024y; 150z)
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Carl Zeiss Microscopy
ZE%fgglgsgéﬂcation: Restricted
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lllumination:
Not too bright,
Not too dimm

Carl Zeiss Microsco 61
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TV HE—KERRIRE

Range Indicator

Look-up table Range Indicator (8bit)

Grey value 255
7 White

Grey values
1-255

Black
Grey value 0

ChA#
= B

Single Channel « Range Indicator

Carl Zeiss Microscopy 62
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Profile

In a good image,
the full dynamic

range is used.

Carl Zeiss Microscopy 63
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BRI B

Laser power . Gain (Master) 135

Carl Zeiss Microscopy 64
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i HS
Laser power . Gain (Master) AE

Intensity

250

20 25

Distance (pm)

Carl Zeiss Microscopy 65
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“Good” Image

“‘Bad” Image

Carl Zeiss Microscopy
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= Acquisition Mode

To decrease the effect of noise, more Objective EC Plan-Neofluar 10x/0.30 M27
photons (signal) must be collected: e —
Frame Size x 92 ;
1) Slower Scan Speed Optimal
Speed f] = -
2) Averaging Pixel Dwell 12.80 psec Scan Time 7.56 sec

Scan the image x-times and take
the average signal for each pixel
-> addition of photons from several
scanning runs

Averaging

Mumber

= Acquisition Mode

Objective EC Plan-Neofluar 10=/0.30 M27
Which of the two setups will lead to ccan Mode —
better image quality? Frame Size x 512

Optimal

Speed | g |2 Max

Pixel Dwell 256 psec Scan Time 629 sec

Averaging

Mumber

Carl Zeiss Microscopy 67
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s RREGET

¥ Frame size

Resolution okay Resolution too low

Carl Zeiss Microscopy 68
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WA 7Ess R ER A

S H4EEFN Frame size

Resolution okay Resolution too low

Carl Zeiss Microscopy 69
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W + Acquisition Mode

Objective Plan-Neofluar 40x/1.3 Oil DIC

Scan Mode Frame -

Plan-Neofluar 40.¢/1.3 Oil DIC

.

Frame Size X 17112 =

Image Size: 196.7 pm x 196.7 pm

Pixel Size: 0.11 pm

C Plan-NEOFLUA

Speed

Pixel Dwell 7 66 psec Scan Time 37 87 sec

Averaging

Number Bit Depth 8 Bit

& Scan Area

—. Image Size: 196.7 pm x 196.7 pm

O Pixel Size:

Scan Zoom

1

Reset All

ZEISS classification: Restricted
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ZEINX

Laser power: 0.3% Laser power: 0.1%

Laser power: 0.06% Laser power: 0.03%
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ZEINX

Laser power: 0.05% Master gain: Laser power: 0.05% Master gain:
650 V 650 V
Laser power: 0.05% Master gain: Laser power: 0.05% Master gain:
650 V 650 V

ZEISS classification: Restricted



5\ 15 ISk ZEISX

= 1L 3 =
Laser power: 0.05% Master gain: 650 V Pixel Laser power: 0.05% Master gain: 650 VPixel
time: 0.38 s time: 0.38 s

Laser power: 0.05% Master gain: 650 V Pixel Laser power: 0.05% Master gain: 650 V Pixel
time: 0.38 ps time: 0.38 s




AR ESHIRANIR
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SEER
— HENEAIN: BT CFRET Keda) MEEMET

HEWETRE: BUieEamanEHmEsRE,
Crop Arear] BIFREMNET K/INFIRBE

Q| SRS REESRIER, AEIEesYE,

KD HPRFRF2X, BIHEREsampling 1x, BHH
Zsampling 2X, —f&3Z#EAFram SizeE{KEK
1024x1024

IHEE: BoCmEEWE, AGEEN, B
N ERRGIEBFIEME, EiXpixel time 91-2 ps

LR BUtREFiEEGRERE, WA
PAREE,
AEFIIREL BE SRR EEG I B RPHE RS
IRE, IRIHSIELL, BRSIBINAIGRTE, ENRERFE
fB2-4IRFEY

—XE: TKWMERS, [ESREEDSHRHAR, FEiN16

bt
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SEMCRIAR

i

k. Channels o Stwre All LS
SHERE
Tracki | Confocal AFSER e
rack? | Confocal  AF4RS8 = Z:EEI‘J_‘FT\':%EE

rack?s Confocal

AUCIERBCIIREE, HMAOTTENS, 55
=, (EXTEmAYYCIRA K

FrFLRAN: SHFLANTIEAEEFEES, 48/ L
iR DR, (BESERE,; 1 AUDHER
= AR R AE T

PMT{SSHK: Master gaintds, 555,
(BRSFEMZ, (SIRtLTF

Digital offset/gain: (SSHVEHIBEFOR, ]
1B R HAEURAN RGN L ERIHIRR S SRIA RS
IR, —RAED
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—ik "1F" BRI ESEM

M= 554 B
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—ik "1F" BRI ESEM

A Channels «Show Al @

V Trackl [1SM lAFazs R
v Track2 | LSM AF405
AF568

~¥ A~ 4+ T 'FocusRef

High Intensity Laser Range

Trackl

405 o 488 561

—

Alexa Fluor 488

RIEIRE RRISSE]
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%Eﬁ%;ﬁ“% Anti-IL-1 beta antibody (ab2105)

MR A——ARSSERE vs MESSERE o e

AR o fombodd
RIFIE. REUE, —iHMR

—fn: Rabbit anti-A

%ﬁ\%ﬁsﬁéﬁﬁ%l}o _ Mouse anti-B

INBRIF— O THNESR, 4 OFEER R
R

RIB—AYYIFRRIR, BN aNR—S/NERIRRY, i "X Goat anti-Rabbit-IgG-alexa 633

ARSI —FLEEH, 37°CIFE1h Goat anti-Mouse-lgG-alexa 543
ik, Goat anti-Rat-lgG-alexa 488

SRATUETIFBERMRT, EBREMERINEMEM.
SRAITRIESM, LIIEMHIEAY DAPI
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thc: AEMASEHRA! !

HltEHEL
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ElrEtiE, BIEIRkis

ElrEfi, <HERkER v
(HFmEE=10 pm)

E=4R, <EikS v
(BFHFmEE=150
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S il

1.47 (BEik 1.47 (BEik

=) 1=y

H=cEe l LELISTIEREMSR? (MR EE R ER LR

SR v
HiESWE

KEEESIENR

L= ST T SR S e S
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v v
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100 STeEE

1.3
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™

Bl AR R
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Vi =S

ProLong

Live

What type of imaging am | planning?

Live-cell imaging

Fixed-cell, immediate

imaging

Fixed-cell, long-term

imaging

v

ez =30 A5 NE e PGt
HRAERSE

ProlLong ProlLong SlowFade
Gold Diamond Gold
o
v v

SlowFade

Diamond
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S IERIRE RS

Add new Tools

Light Lab

100

@ Click & drag to zoom into graph ," View full screen

80

60
S

SpectraViewer

Relative intensity (%)

https://www.thermofisher.cn/order/flu 7
orescence-spectraviewer#!/

Wavelength (nm)

ZEISS classification: Restricted 1 November 2024
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2RI « Rnodamine 123 505/534 , EIYMEMAE, TIENLRIIAIER T, BESHMIT-HEERIEE
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