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LSM 880 seen from the outside w
Revolutionize Your Confocal Imaging
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LSM 880 with Airyscan
Enter A New World of Confocal

Multi Channel
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Superresolution

Live Cell Image

3D Imaging

Experiment Design

FRET / FRAP
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At the heart of the LSM: The Confocal Principle

Excitation Emission
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At the heart of the LSM: The Confocal Principle
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At the heart of the LSM: The Confocal Principle

Excitation Emission

ZEINN
-APOCHRO
40x /1,3 Qil
e

GaAs
P

ZEIXNN
-APOCHRO
40x /1,3 QOil

"7?&1\" Pinhole

Laser

Carl Zeiss Microscopy 15.04.2019 7



At the heart of the LSM: The Confocal Principle

Wide Field Confocal
(out-of-focus light blurs the image) (optical sectioning rejects out-of-focus light)
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At the heart of the LSM: The Confocal Principle
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At the heart of the LSM: The Confocal Principle

Wide Field Confocal
(out-of-focus light blurs the image) (optical sectioning rejects out-of-focus light)
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LSM 880 — the core news

LSM 710

LSV 880
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_SM 880
arge FOVs with tiles imaging




Tilling & Stitching: 227um x 125um
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LSM 800 System Workflows
Acquire large FOVs with tiling

1334 Tiles

Cultured Rat Hippocampal Neuron; AlexaFluor 488-Anti Beta Il Tubulin and Cy3-Anti MAP2 (HM-2). Sample courtesy of Drs. Stefanie
Kaech and Gary Banker.
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LSM 880—- High Image Sensitivity

Improved S/N ratio: ,_
Black background >R :

Improved signalirecerding:
Crisp details, clearimage data
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Very Nice Neuron

e Objective: Plan-Apo 63x/1.4
* Maximum intensity projection

Sample from and snapped by Li Qianru,
Shanghai Institute of Materia Medica.




LSM 880 — Z&BRIFERLIR

Madin-Darby canine
kidney (MDCK)
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Squid, a model for neurodegenerative diseases in ﬁ

humans, examined with LSM 880

Sample
Longfin inshore squid embryo
(Loligo pealei)

Labels
F-actin (red; phalloidin), acetylated tubulin
(green), and DAPI (blue; nuclei)

Image courtesy of
MBL, Woods Hole, US, and The Node,
Company of Biologists, Cambridge, UK




Squid, a model for neurodegenerative diseases in ﬁ

humans, examined with LSM 880

Sample
Longfin inshore squid embryo
(Loligo pealei)

Labels

F-actin (green; phalloidin), acetylated *’z‘ # 4 *1
tubulin (red), anti-HRP (yellow), and 7 | Pl N = el i
DAPI (blue; nuclei) P » __ ¢

Image courtesy of
MBL, Woods Hole, US, and The Node,
Company of Biologists, Cambridge, UK




LSM 880

Carl Zeiss Microscopy
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High Sensitivity GaAsP Detectos

Sample: Zebrafish
Objective: 20x/0.8

Laser: 0.2%

GaAsP detector
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| SM 880
3D Z stack imaging




LSM 880 Z stack image

0.00 prn 0.54 prm 1.08 pm 1.62 pum 2.15 pm 269 pm 3.23 pm 2.77 pm 4,31 pm

4,85 pm 5,38 pm 592 pm B. 46 pm F.00 prm 754 prm 2.08 prm 3.62 pm =15 pm

o559 pm 10.23 pm 1077 prm 1131 wm 11.85 pm 12.39 prm 12.92 ik

L
i
m
;o
=
i
o
O
=
=
-

n
m
I

=
>

30 14.54 pm 15.08 pm 1 16.15 pm 16.69 prm TF 23 plir 1TE.TT i 18.31 pm 18.85 pm

1939 juEn 12.92 pm 2046 pm 21.00 pm 21.54 pm 22 .08 pm 22 B2 pm 2316 pm 2369 pm

24 23 pm 24 77 pm 25 31 pm 25 85 gm 26.39 pm 26.92 pm 27 AB prm 28.00 pm 28.54 pm
* A4 o o
29 03 pm 2962 pm S0.16 pm S0.B9 pm 31.23 pm 31 FF e 3231 i 32.85 pm

Carl Zeiss Microscopy 15.04.2019



LSM 880 - z§EH

KRR

r Y

-

'—"n
’

10 um

Carl Zeiss Microscopy

Tl
X

E/
-/

L

‘\j-_ {,A A
P T ",
- ,
T 2
e 4
2N "\_“
“J ;
JJL._ ‘\""
:I'
L ¥
u -
X
£
&

MSGFPRIMESR

5% 488nm, 1%

¥EE: C-Apo 40x/1.2 Water
x: 106.17um, y: 106.17um,
z: 12.01pm

2019/4/15




.
~, .



LSM 880- Z stack
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LSM 880 3D Imaging @
Neuron populations in Drosophila brain

Clear color separation
with 3 GaAsP detectors:

Sensitive imaging of red
and far red signal.

Alexa 488
Alexa 568
Alexa 633

Sample courtesy of D. Reiff, Institute
of Biology, Albert-Ludwigs-University
Freiburg, Germany
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LSM 880 System Sensitivity ﬁ
Gentle Imaging for Demanding Samples

Acquisition of large
volumes, even in
sensitive samples.

4 Channels
Z-stack
Mouse retina

Sample: courtesy of B. Roska,
Friedrich Miescher Institute for
Biomedical Research, Basel,
Switzerland
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_SM 880
_ive Cell Imaging




LSM 880 — Long Term Living Cell Imaging ﬁ

Copy in-vivo conditions ,to make your cells happy*!

o
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LSM 880 Time Series
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LSM 880 System Sensitivity ﬁ
Gentle Live Cell Imaging

Fox lung cells are
observed for 24 hours
while dividing.

Carl Zeiss Microscopy
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- Cetuximab: Alexa Fluor 647, Fi&Z5¥ (red)

- Nature Killer cells: ZsGreen (green) Green: antibody drug, Red: PI
- Detection of dead cells: DAPI (blue)
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_SM 830
Data quantity analysis




LSM 880 - Quantitative

— Photomanipulation

= Photobleaching
= Photoactivation
= Photoconversion
= Uncaging

= Laser Ablation

Carl Zeiss Microscopy 15.04.2019



LSM 880 - Quantitative

FRAP

(fluorescence recovery
after photobleaching)

online

100 120 140 1E0 180 200 EE
Tirne [saconds]

A. Sporbert, MDC Berlin, Germany
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LSM 880 - Quantitative

*Why will Fast Linear Scanning improve my
imaging?

* Fast Dynamics
* New scanners on LSM 800 enable
faster scanning of large FOVs at Nyquist
sampling for highest temporal and

spatial resolution
* FRAP, Calcium Imaging, FRET etc

* Linear Scanning approach yields
efficient use of scan time for higher
frame rates

Spectral Imaging with Fluorescent Protein FRET Biosensors
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Superresolution — Seeing beyond diffraction limit
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http://en.wikipedia.org/wiki/File:Ernst_Abbe.jpg

Focused
Laser Beam

Excitation

Confocal

Detection

When Pinhole=1 A.U
Resolution: 250nm@XY
S/Nis good enough

Carl Zeiss Microscopy
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Pinhole: 1.0 AU
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Focused
Laser Beam

Excitation

Confocal Pinhole: 0.2 AU

Detection

inhole=0.2 A.U

Resolution:

N reduces 80% compare to 1A: nfocal

Carl Zeiss Microscopy
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LSM 880 with Airyscan ﬁ
Your New Standard for Fast and Gentle Confocal Imaging

flexible excitation

fast linear

scan mirrors : :
spectral imaging

10° TwinGate |

Carl Zeiss Microscopy
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Airyscan ISR HISSENM T AN D RERENES ﬁ

Confocal (1 AU)

* 32 GaAsP-PMT “SHR" %71 Airyscan
- B ITHERR0.2AU
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Plan-Apo 63x Oil Objective, Airyscan

Sample Name: /MR _E R4 @

IR - LR - ARsos T ARG HITE Ay scan i E F I 1L
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63X Confocal 63X Airyscan
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Seeing beyond diffraction limit: Application Case IV ﬁ
EEESHERER : EAE MESR

[e20ju0d
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Z-stack: 3.98 um; increment: 200 nm (Plan-Apochromat 63x/1.4 Qil)

Cultivated mitotic cells stained for tubulin

Carl Zeiss hanghai Co.,Ltd. Zhao, Yibing 2019/4/15



High signal to noise ratio: Application Case | @
SISEREL : IMRO0 A BbRXET4E4 R Smtis
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Airyscan for Live cell imaging: Application Case IlI @
R HRRMHERIR Hela-KyotolilR BZ£HD%
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Airyscan for Live cell imaging: Application Case IlI @
R HRRMHERIR Hela-KyotolilR BZ£HD%

mitosis
microtubule end-binding

BL, Heidelberg.

Carl Zeiss hanghai Co.,Ltd. Zhao, Yibing 2019/4/15



Airyscan Cell Biology Application Case
HBEEYE - Hela 41
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Airyscan Neuroscience Application Case
HEZEYE Parietal Cortex JRITEZE

Rendered with Imaris____ "

Human Parietal Cortex

2019/4/15



Airyscan Neuroscience Application Case

HEZEEYZE : Parietal Cortex TRIHEZE

Movie

Confocal Airyscan

Human Parietal Cortex

Carl Zeiss hanghai Co.,Ltd. Zhao, Yibing 2019/4/15



Microbiology — Application Case
MEDS : G2EHE

Confocal ; : Airyscan

Yeast cells displaying preautophagosome structures (Atg6p) together with lipid droplets

2019/4/15
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Thank you for your attention!

AR ANY

We make it visible.
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