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Jorg Ritter, Dissertation, Universitat Bonn (2011)
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/NERANINE (CLARITY) INEKRRRfRZETT (LUMOS)

Jean-Marie Vanderwinden, Université Libre de Bruxelles, ULB Neuroscience Institute - Neurophysiology Lab Data and Clearing Method by O.Efimova National Research Center "Kurchatov Institute”, Moscow, Russia
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Mouse Kidney
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Sample and Data by Renata-Prunskate
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Hama et al, Nat Neuroscience 2011 Chung et al , Nature 2013
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Ertirk et al, Nature Methods, 2012
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clearing technology, CLARITY, to intact solid ., 1 g
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Figure 1 CLARITY of intact adult mouse tissues. In adult mouse tissues (12 weeks old), imaging was performed before and/or after
CLARITY. (A) 8cain. (B) Panceas (C) Lung. (D) inesting (E) Liver (F) Kidney.
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O.Efimova National Research Center
“Kurchatov Institute”, Moscow, Russia

Carl Zeiss Microscopy 2020/3/30



=T aEFRIEBRE A

BABB PegaSOS

3Disco

vDisco
IDISco
FDisco _
uDisco



BABB
o BEEF (BA) & ZEFEFHEE (BB)

> RRIERNGIEZ—

19144 Werner Spalteholz f BB i#171& PPl

hippocampi
S

B5

«  2007£F Hans — Ulrich Dodt F§ BABB XJ5g,
i, BAREE. SRtaSH i mER

=

- FREREERK
- BABBHIEBEHLUEH

>

Nij

v EREm 2
v IBIRARBIRIE
v &H

O ERRFITERERS R RS CE
O RMEEHEREERIEN

0O BsilflFERER

O FRALERDE IR

Carl Zeiss Microscopy

Hans — Ulrich Dodt, et, al. Nature Method. 2007
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Antibody Whole body | Nanobody
staining of mouse boost

mAb
\ ~150 kDa y

14.2 nm

8.5 nm
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~15 kDa

4 nm

[ V—

2.5nm

pH & temperature
adjustment

Ruiyao Cai, et, al. Nature Neuroscience 2018
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6,000 ym

SeeDB37 (2)
z=2,000 um

Ke, M. et al. H, Nature Neuroscience, 16, (8) 1154-1161, 2013
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Step 1: hydrogel monomer infusion (days 1-3)
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Dibenzylether

() =0lass enclosed

Dibenzylether

MP: Tests for dipping objective resistance towards chemical
compounds have to be done

Clearing gle-
1 Hydrogel Solution Light- and Multi-
Technology Method Final R.I. Main Agents Time to Clear s ) . E i Perfused Toxic Reference Objective to be used sheet  Photon
Method Final R.I. Main Agents
Simple Immersion -
Simple
Succrose 1.44 succrose 1day - - - Tsai et al., 20090 ClIr Plan-NEQFLUAR 20x/ 1.0 Corr nd=1.45 or Lightsheet 21+ +
Succrose 144 succrose
Detection Optic 5x/0.16 nd=1.45
Forus Clear 143147 diatrizoic acid (hypaque) several days 4 — - - - - Chiang et al., 2002 Clr Plan-NEQFLUAR 20x/ 1.0 Corr nd=1.45 or Lightsheet 21 +++ .
Focus Clear 143 -147 diatrizoic acid (hypaqu X N
Detection Optic 5x/0.16 nd=1.45
ClearT 1.44 formamide 2 -3 days + - - + Kuwajima et al., 2013 "Lightsheet Z.1 Detection Optic 5x/0.16 nd=1.45 + +
ClearT 1.44 formamide i o
Canfocal: LC Multi-mmersion objectives should be (anly air
warking with coverslips® objective)
ClearT2 1.44 formamide/PEG 2 -3 days + - + Kuwajima et al., 2013 "Lightsheet Z.1 Detection Optic 5x/0.16 nd=1.45 + +
ClearT2 1.44 formamide/PEG i o
Canfocal: LCI Multi-mmersion objectives should be (anly air
warking with coverslips® objective)
SeeDB 1.48-1.50 fructose/ thioglycerol several days - - - Keetal., 2013 "Lightsheet Z.1 Detection Optic 5x/0.16 nd=1.45 + ++
SeeDB 148150 fructose/ thioglycerol i o
Confocal: LCI Multi-immersion objectives should be
working with coverslips®
FRUIT 1.48 fructose/ thioglycerol furea days - - + - Houetal., 2015 CIr Plan-NEOFLUAR 20x/ 1.0 Corr nd=1.45 or Lightsheet 21 ++ ++
FRUIT 148 fructose/ thioglycerol / X _
Detection Optic 5x/0.16 nd=1.45
TDE 1.42 2,2"thiodiethanol days — weeks + - optional - - Costantini et al., 2015; ClIr Plan-NEQFLUAR 20x/ 1.0 Corr nd=1.45 or Lightsheet 21 ++ +
TDE 142 2,2"thiodiethanal
Aoyagi etal., 2015; Detection Optic 5x/0.16 nd=1.45
Staudt et al., 2007
Hyperhydration
Scales 144 urea/sorbitol days + - - Hama et al., 2015 CIr Plan-NECQFLUAR 20x/ 1.0 Corr nd=1.45 or Lightsheet 21 +++ R
ScaleS 144 urea/sorbitol
Detection Optic 5x/0.16 nd=1.45
Scale A2 138 4M urea, 10% glycerol 2 weeks - - - - Hama et al., 2011 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=138 R R
Scale A2 138 4M urea, 10% glycero
Scale U2 1.38 4M urea, 30% glycerol months - - - - Hama etal., 2012 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=1.38 4 e
Scale U2 138 AM urea, 30% glycero
CUBIC CUBICY, 138; 4M urea, 509% succrose 1 -2 weeks + - - - Susald et al, 2014 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=138 or CIr R R
CUBIC CUBICY, 138; 4M urea, 50 % succros
CUBICZ, 1.48 Plan-NEOFLUAR 20x/1.0 Corr nd=1.45 or Lightsheet Z.1
CUBICZ, 1.48
Detection Optic 5x/0.16 nd=1.45
Whole-Body-CUBIC ~ 1.45 4AM urea 2 weeks + - + - Tainaka etal., 2014 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=138 R R
Whole-Body-CUBIC ~ 1.45 4M urea
(perfusicn)
(perfusion)
Hydrogel Embeddin
yd 9 Hydrogel Embedding
CLARITY 145 SDS, boric acid, 2 - 4 weeks + + - - Chung et al., 2013 CIr Plan-NEOFLUAR 20x/1.0 Corrnd=1.45 or Lightsheet 21 +++ R
CLARITY 1.45 5D5, boric acid, ) )
FocusClear / 80 % glycerol Detection Optic 5x/0.16 nd=1.45
FocusClear / 80 % gl
PACT 1.38-1.48 Histodenz, 505 2 — 4 weeks + + - - Yangetal, 2014 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=1.38 or Clr Plan- ++ +
PACT 138-148 Histodenz, 505
MNEOFLUAR 20x/1.0 Corr nd=1.45 or Lightsheet Z.1 Detection
Optic 5x/0.16 nd =1.45
PARS 1.38-1.48 Histodenz, 505 1 -2 weeks + + + - Yangetal, 2014 CIr Plan-APOCHROMAT 20x/1.0 Corr nd=1.38 or Clr Plan- ++ +
PARS 138-148 Histodenz, 505
NEOFLUAR 20x/1.0 Corr nd=1.45 or Lightsheet Z.1 Detection
Optic 5x/0.16 nd =1.45
Solvent Based
Solvent Based
Spalteholz 155 Benzyl benzoat/ manths - - - + Spalteholz 1914 L5: Simax glass enclosed samples only (see Whitepaper); ) )
Spalteholz 155 Benzyl benzoat/
Methyl salicilate MP: Tests for dipping objective resistance towards chemical
Methyl salicilate
compounds have to be done
BAEB 155 B lcohol / 3d - - Dodt et al., 2007 LS5 [ losed I I Whits 3
enzyl alcohol lays + v e Fryp——r + odt et imas glass enclosed samples only (see Whitepaper ) (+4)
Benzyl benzoat MP: Tests for dipping objective resistance towards chemical
Benzyl benzoat
compounds have to be done
3DISCO 156 Dichloromethane / 3 days - - +(DBE) Ertiirk et al,, LS: Simax glass enclosed samples only (see Whitepaper]; ) (+4)
3DISCO 156 Dichloromethane /
Dibenzylether 2012a, 20120 MP: Tests for dipping objective resistance towards chemical
Dibenzylether
compounds have to be done
iDISCO 156 Dichloromethane / 3 days + - - +(DBE) Renier etal., 2014 L5: Simax glass enclosed samples only (see Whitepaper); ) (+4)
iDISCO 156 Dichloromethane /
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* Thyl-EGFP M-line mouse whole brain,
optically cleared in LUMOS clearing agent, co-
stained with Propidium lodide

* Imaging Parameters: ZEISS 5x/0.16 lens in
RI=1.45 (WD= 5.6 mm),

* Voxel Size: (x:y:z) approx. 1.3 um x 1.3 pm X
1.75 pm

* Volume Size: 11.1 x 11 x 4.5mm (8600 x 8500
pixel and 2588 z-sections)

Data by O.Efimova National Research Center
“Kurchatov Institute”, Moscow, Russia
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* Thyl-EGFP M-line mouse whole
mount, optically cleared in LUMOS
clearing agent, co-stained with
Propidium lodide

* Volume Size: 11.1 x 11 x 4.5 mm (8600
x 8500 pixel and 2588 z-sections)

Data by O.Efimova National Research Center “Kurchatov Institute”, Moscow, Russia
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* Thyl-EGFP M-line mouse whole mount,
optically cleared in LUMOS clearing agent,
co-stained with Propidium lodide

« Imaging Parameters: ZEISS 20x/1.0
immersion lens for RI=1.45 (WD= 5.6 mm),

» Voxel Size: (x:y:z) 330 x 330 x 500 nm

* Volume Size: 2.9 x 0.9 x 3.25 mm (8950 x 2755
pixel and 6500 z-sections)

Data by O.Efimova National Research Center
“Kurchatov Institute”, Moscow, Russia
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* Thyl-EGFP M-line mouse whole mount,
optically cleared in LUMOS clearing agent,
co-stained with Propidium lodide

« Imaging Parameters: ZEISS 20x/1.0
immersion lens for RI=1.45 (WD= 5.6 mm),

* Voxel Size: (x:y:z) 330 x 330 x 500 nm

* Volume Size: 2.9 x 0.9 x 3.25 mm(8950 x
2755 pixel and 6500 z-sections)

Data by O.Efimova National Research
Center “Kurchatov Institute”, Moscow,
Russia

Carl Zeiss Microscopy 2020/3/30
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Thyl-EGFP M-line
mouse hippocampus,
optically cleared in
LUMOS clearing
agent.

Sample was kindly prepared and
provided by O.Efimova National
Research Center “Kurchatov
Institute”, Moscow, Russia

Imaged on a ZEISS Lightsheet Z.1
modified for imaging optically
cleared specimen.

Imaging Parameters:
ZEISS 20x/1.0 immersion lens for
RI=1.45 (WD= 5.6 mm),

Voxel: (x:y:z) 285 x 285 237 nm
Volume: 4.12 x 0.466 x 2.11 mm
(14755 x 1636 pixel & 8882 z-slices)

The data set was acquired from a
hemisphere whole mount.

3D rendering has been performed

in arivis vision 4D software
(www.arivis.com)
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Thyl-EGFP M-line
mouse hippocampus,
optically cleared in
LUMOS clearing
agent.

Sample was kindly prepared and
provided by O.Efimova National
Research Center “Kurchatov
Institute”, Moscow, Russia

Imaged on a ZEISS Lightsheet Z.1
modified for imaging optically
cleared specimen.

Imaging Parameters:
ZEISS 20x/1.0 immersion lens for
RI=1.45 (WD= 5.6 mm),

Voxel: (x:y:z) 285 x 285 237 nm
Volume: 4.12 x 0.466 x 2.11 mm
(14755 x 1636 pixel & 8882 z-slices)

The data set was acquired from a
hemisphere whole mount.

3D rendering has been performed

in arivis vision 4D software
(www.arivis.com)
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Thyl-EGFP M-line
mouse hippocampus,
optically cleared in
LUMOS clearing
agent.

Sample was kindly prepared and
provided by O.Efimova National
Research Center “Kurchatov
Institute”, Moscow, Russia

Imaged on a ZEISS Lightsheet Z.1
modified for imaging optically
cleared specimen.

Imaging Parameters:
ZEISS 20x/1.0 immersion lens for
RI=1.45 (WD= 5.6 mm),

Voxel: (x:y:z) 285 x 285 237 nm
Volume: 4.12 x 0.466 x 2.11 mm
(14755 x 1636 pixel & 8882 z-slices)

The data set was acquired from a
hemisphere whole mount.

3D rendering has been performed

in arivis vision 4D software
(www.arivis.com)
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SANPRIME (CLARITYIERBL)

e Volumesize: 1,1 x1,1x1,8mm

\ |
5 O [ 1 e e, S S B 5 6 oy

Data by: Jean-Marie Vanderwinden,Université Libre de Bruxelles,
ULB Neuroscience Institute - Neurophysiology lab
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I194Fam (CLARITY)

INER KK (CLARITY)

» protocol based on CLARITY
(Chung et al. 2013)

Data by Joe Bergan, Catherine Dulac Lab, Harvard University, USA
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Zeiss Lightsheet Z.1 Microscope
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o KRR EEREGRE
- JIFEEBNEH

- ENYEERER

- HmAEBRIEE

o MERRY: AiX1x1x2cm
«  BUGRE: B]1X5.6 mm

s
3

B i FESiERIEFmIETIIER
5.6 mm BHI{EER:
20x N.A. 1.0 for n = 1.45 (+ 0.03)
5x N.A. 0.16 for n = 1.45
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BRI, EARAEEBIMER, FHTEGAN,
RFHDESHIS P

A llumination B llumination & Detection C Rotation D Registration E Multi-view Fusion

a A __g A

|

Specimen

Probe

Selchow & Huisken Biophotonik, 2013

Sample and Data by Dr. Cecilia Lu, OIST, Okinawa, Japan
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View 1 XSRS View 3

Sample and Data by Dr. Cecilia Lu, OIST, Okinawa, Japan
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