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LightsheetᾶỈ ᴜⱣ

Jörg Ritter, Dissertation, Universität Bonn (2011)
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῞ Ῐỉ Lightsheet

Lightsheet☼ᴧӿѭӿⱭι Ṿӿ֬Ἡ ιј☼ᴧ ♯Ẉ ￼ ӿ

Ά ᾶỈ ᵂᵆ▓ᾭ vs Lightsheetᶗּב▓ᾭ
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Ồ Zײַ ♪Ḫח 3DởӴ

‾ᵝ⌐Z ồ ט
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Lightsheet Z.1Ồ Zײַ ♪Ḫח 3DởӴ

Z ὀᾋε30 fpsζ Z- Stack ῳᶽẶẙἮẽ
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Lightsheet ⱴsCMOS ởӴ

♇ἜὼεԊ ♯ιᴥӿḒζ Lightsheet

PMT ᶃӵι ♇Ἔὼ sCMOS ᶃӵιᾯắὀᾋ

Ἔὼ ẙ:  

66fps @640x640  

57fps @960x960

30fps @1000x1000

20fps @1920x1920
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ᶼӋ ∟ӋỡᶀḦ‒ᵜַ3ײDởӴ
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ṇ (CLARITY) ṇ ᶽ ӺεLUMOSζ

Jean-Marie Vanderwinden, Université Libre de Bruxelles, ULB Neuroscience Institute - Neurophysiology Lab Data and Clearing Method by O.Efimova National Research Center  ñKurchatov Instituteò, Moscow, Russia



Mouse Kidney

Ṇ

Sample and Data by Renata-Prunskate
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Ṇ

Data by Zeissι germany
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Ṇ
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ᾭצᶳⱣσ֞ṇ‒ᵜӾᾌṂεḪ♪┼ṕởӴ

Hama et al, Nat Neuroscience  2011 Chung et al , Nature 2013

Sca/e Clarity

Before

After

3DISCO

Ertürk et al, Nature Methods, 2012
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ᾭצἆῠσ ⱴ҇їᵂַײ ᵷḤ
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ᾭצᶳⱣַײẓⱴ

Å Ḙ: ‛ ṇ ᶽ ҨᴣҚ ￼ ἄӵ

Å ᴦ ⱳ◓Ḙ: ᾱ Ⱪ Ҩᴣṇ ἆᵸḥ￼ἄӵ

Å ◓Ḙᴢתꞈ ᶞ: ₅‬ ᵸḥҨᴣ3Dᶡ (> 100 

µm)￼ἄӵ (BNPS/RPS/J Swoger)

O.Efimova National Research Center  

ñKurchatov Instituteò, Moscow, Russia
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ᶢ҈ῶ  ֿ￼ │Άק῎

BABB

iDisco

3Disco

PegaSOS

uDisco

vDisco

FDisco



BABB
Ŭ- ᶡ αBA) & ḟ (BB)

Hans ïUlrich Dodt, et, al. Nature Method. 2007

ü ῳΈ￼ Ά│ѳק῎

Å 1914ẉWerner Spalteholzּז BB 

῎
Å 2007ẉ Hans ïUlrich Dodtּז BABB Ḿ

‛ ק῎

ü ℓ χ

Å ₃ẙ ↨
Å BABBѧ ῎

V ┌ᵝẍ‾זּ
V ק῎ Ẃồ
V ӝḩ

Å ῎ֿᶈỄ Ὴ ԓ ♁ ӿ ︢
Å Ễ ῎ῶ ￼
Å ῑ₥ ẉњᾮἽᴦ־
Å Ӕ ᴧּוᾠ ᵙ ᴪ
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3DISCO
ῑῡ єײַ־ ởӴ

ü ᵺ↕ (THF) ᵙ ᶢ (DBE)

ü ℓ χ
Å PFAᶁḧ
Å THF ↨ιּזDBE ῎
Å ᶈDBE ѧἄӵ

V ᵝẍ┌-῾֬Ɑ￼ᶽ‾זּ ι ᵙ ṱ
V ק῎ Ẃồ
V ӝḩ
V ӿӡᴺӠḕ⅝BABBḄ

Å ῎ֿᶈỄ Ὴ ԓ ♁ ӿ ︢
Å ק῎ ῂ│Ӡḕïọ ᴏἄӵ
Å ῶ ֺ￼ἰӌ ▄ẙï Ὴ
Å ῑ₥ ־

Erturk, A, et al, Nature Methods, 7:(11) 2012



iDISCO ïuDISCO ïvDISCO - FDISCO
3DISCOײַ

3DISCO iDISCO uDISCO vDISCO FDISCO

Antibody

staining

Whole body 

of mouse

Nanobody

boost

Ruiyao Cai, et, al. Nature Neuroscience 2018

pH & temperature

adjustment
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ᶢ҈↨ ￼ │Άק῎

Sca/e A2

ClearT

Cubic

SeeDB

Fruit
TDE

ClearT2
FastClear

Focus Clear

Sca/e S

RTF

Sca/e U2
Sucrose

FOCMRapidClear



SeeDB
זּ Ή┼ַײᶼ

ü ᶢ҈ ╟ẙ ￼ Άק῎
│

ü ℓ :

Å PFAᶁḧ
Å 80.2% ‛ ᵙŬ- Ҧּד≥

V ↨
V Ӡἴ ӿ ︢ӡᴺ
V ӝḩ￼
V ᵙ
V Ṉ҈1ᵕ ῎Ὴ
V ԒḳԎḜ ӌ…ᾳ

Å ₉ ιṾῶק ᴧ ӿ
Å 37ɫ ₿≈╪
Å ᴜ‾ᵝ ֘Ά⁮
Å ᶽᶒ‾ᵝỄ Ӯֹᶎפ ῎

Ke, M. et al. H, Nature Neuroscience, 16, (8) 1154-1161, 2013
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Scale
₯ ־ ᾭצ

ü ᶢ҈ ￼ │Άק῎

ü ℓ :

Å Ӕּ8זM￼ █ᵀPFAᶁḧ
Å 4M ᶴת
Å תᵙTriton X-100ᶴ≤ד10%ּ

V ↨
V Ӡἴ ӿ ︢ӡᴺ
V ӝḩ￼
V ᵙ

Å ᵙ῏ ớ
Å Ӕ•Ҏ ︢ ᴪớ
Å Ễ Ὴ ‎ ῎ >2ᵕ

Hama, H, Nature Neuroscience, 14, 1481-1488, 2011

PBS 4M 

ӭ҇ εPVDFζ
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CUBIC
Ӵ ṓ ‒ ᾭ

ü ᶢ҈Sca/e￼ │Άק῎

ü ℓ :

Å PFAᶁḧ
Å Reagent 1 ᶴתε ι ҇ ιTrition

X-100)

Å PBS▐║
Å Reagent 2 ᶴתε ι ιѕ
ζ

V Ӡἴ ӿ ︢ӡᴺ
V ᶺזּ
V Ӈ ℓỠᶶ
V ᴵּ҈זἰӌ…
V ᴵּ҈ז♄ ⱶט ק῎
V Ү⁪ӝḩ

Å Ὴק῎ 2ᵕ
Å ᴞ ֿᴵ Ѣ᷂ӡᴺ
Å ẙᶽ

Susaki, E., A., Cell, 157, 726-739, 2014
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Scale S
ᵂᾩӟꜜ ῶᵘ ӾӠᴹ
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ü ṟ₂זַּ ק῎

ü ℓ
Å ₃ẙṟ₂ ᶴת

V ↨ ι ẙṇι῏ᾛӐ
V ӿ ︢ӡᴺḄιћᴵ ѰӠḕε1ẉζ
V ṇ
V ẙ
V ￼ᵅק῎ ᴵ כּ ἄӵ
V Ԓḳἰӌ…
V ֟Ṉᴞ ֿ￼Ӕּזι֟ṈӡᴺѢ᷂
V Ὴק῎



FOCM
Ồ ᾭצᾛ←
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ü ᴵ ￼ │Άק῎

ü ℓ
Å ṟ₂ ≤דּ DMSOᶴת

V ↨
V ק῎ ẙ Ẃồ

Å ҈זּ Ɑ ‾ᵝ ק῎
Å ᴜ‾ᵝ ῾‛ᾦק῎

Xinpei Zhu, et, al. PNAS, 2019



262019-02-26ZEISS RMS | Life Sciences Sales Event 2019 | Joseph Huff

ᶢ҈↨ ￼ │Άק῎

PACT

CLARITYPARS

RIMS



CLARITY
ᶡ҇⸗ ײַ ᾭצᾛ←

ü ↨ כּ + ￼ │Άק῎

ü ℓ :

Å PFAᶁḧι ╙ṇ￼ṾῶԊҮҐ ֿᵙ♬ ᴧᶺ ӌ
￼↨ ᴅӌֹḢḄ￼ᶽ (1-3ᶾ) ɫ

Å ↨  Ґ(3ᶾ) 37ɫ
Å כּ ῎(ETC) ᶈ Ḓᴞ ֿїԅ כּ ᴞ

(5-8ᶾ)

Å ᶈ Ẕҟ ￼ ♯ ѧἄӵ

V ↨
V Ӡἴ ӿ ︢ӡᴺ
V ҈זּ ק῎
V ᶓᶁ זּ
V ῶᵬᵝק ᶵᵙ ֿ
V Ԓḳԁ ӿ‰

Å ֫ ֿῌ
Å ᾦꞌіῶҎ῏ᴪ
Å ETC ᶶ 

Chung, K., C., et al, Nature, 16;497(7449):332-7, 2013
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PACT and PARS
ח ᾭצᾛ←

ü ῂ כּ ι ￼ט ῎Ά│

ü ℓ :

Å Ґ ( ) ᵙ Ґ
Å ↨ ᴅӌᶴת
Å זּ Ḓᴞ ֿώᴨ ӌ
Å ṧԄRIMSѧἄӵᴣӠḕ

V RIMS (Refractive Index Matching Solution) 

ἱṃꞌש
V ԅ ᴣԁק῎ ӿ‰
V Ӡἴ ӿ ︢ӡᴺ
V ḾCLARITYҮ⁪ӝḩ

Å ӔּזRIMSἆPBSῊῶ

Yang, B., et al, Cell 158, 945-958, 2014
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Zeissַײ ᾭצ ֗ᾛ’
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LUMOS ṇ￼תᶴק῎ ԅ

Å Thy1-EGFP M-line mouse whole brain, 

optically cleared in LUMOS clearing agent, co-

stained with Propidium Iodide

Å Imaging Parameters: ZEISS 5x/0.16 lens in  

RI=1.45 (WD= 5.6 mm),

Å Voxel Size: (x:y:z) approx. 1.3 µm x 1.3 µm x 

1.75 µm

Å Volume Size: 11.1 x 11 x 4.5mm (8600 x 8500 

pixel  and 2588 z-sections)

11 mm

4.5 mm

11 mm

ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Data by O.Efimova National Research Center  

ñKurchatov Instituteò, Moscow, Russia
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11 mm

4.5 mm

11 mm

Å Thy1-EGFP M-line mouse whole 

mount, optically cleared in LUMOS 

clearing agent, co-stained with 

Propidium Iodide

Å Volume Size: 11.1 x 11 x 4.5 mm (8600 

x 8500 pixel  and 2588 z-sections)

ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Data by O.EfimovaNational Research Center  ñKurchatovInstituteò, Moscow, Russia
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3.5 mm

0.9 mm

2.9 mm

Å Thy1-EGFP M-line mouse whole mount, 

optically cleared in LUMOS clearing agent, 

co-stained with Propidium Iodide

Å Imaging Parameters: ZEISS 20x/1.0 

immersion lens for RI=1.45 (WD= 5.6 mm),

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

Å Volume Size: 2.9 x 0.9 x 3.25 mm (8950 x 2755 

pixel and 6500 z-sections)

ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Data by O.Efimova National Research Center  

ñKurchatov Instituteò, Moscow, Russia
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3.5 mm

0.9 mm

2.9 mm

ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Å Thy1-EGFP M-line mouse whole mount, 

optically cleared in LUMOS clearing agent, 

co-stained with Propidium Iodide

Å Imaging Parameters: ZEISS 20x/1.0 

immersion lens for RI=1.45 (WD= 5.6 mm),

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

Å 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  ñKurchatovInstituteò, Moscow, 

Russia
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ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Thy1-EGFP M-line 

mouse hippocampus, 

optically cleared in 

LUMOS clearing 

agent.

Sample was kindly prepared and 

provided by O.Efimova National 

Research Center  ñKurchatov

Instituteò, 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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ᾭצᶳⱣַײ‒ᵜ (LUMOS)

2.1 mm

4.1mm

0.46 mm

Thy1-EGFP M-line 

mouse hippocampus, 

optically cleared in 

LUMOS clearing 

agent.

Sample was kindly prepared and 

provided by O.Efimova National 

Research Center  ñKurchatov

Instituteò, 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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ᾭצᶳⱣַײ‒ᵜ (LUMOS)

Thy1-EGFP M-line 

mouse hippocampus, 

optically cleared in 

LUMOS clearing 

agent.

Sample was kindly prepared and 

provided by O.Efimova National 

Research Center  ñKurchatov

Instituteò, 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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ᾭצᶳⱣַײ‒ᵜ (CLARITY)

ѧ￼ εCLARITY ζק῎

Å Volume size: 1,1 x 1,1 x 1,8 mm

Data by: Jean-Marie Vanderwinden,Université Libre de Bruxelles, 

ULB Neuroscience Institute - Neurophysiology lab
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ᾭצᶳⱣַײ‒ᵜ (CLARITY)

ṇ ᶽ εCLARITYζ

Å protocol based on CLARITY 

(Chung et al. 2013)

Data by Joe Bergan, Catherine Dulac Lab, Harvard University, USA

2020/3/30Carl Zeiss Microscopy



Zeiss Lightsheet Z.1 Microscope

V ֡Ѷ≡ῶӿ ︢

V ẙồ (Ὴ ẑ֯ & Z Ἔὼ)

V ᶺ ᶃӵ ι‾ᵝᶁḧΆẪ♄╗

V XYZ ᶺ ẙ ֫ ꞌ Ḿ⅝ẙ (NA=1)

V ᶽḳ ‾ᵝ₨

ᴿᶼӋ ᶀḦ‒ᵜởӴ
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LightsheetZ1_howto_sample_preparation.wmv




Lightsheet Z.1 ᴿ ᾭצ‒ᵜởӴ

Å ᶽӌ ‾ᵝ ᶃӵ

Å ֡Ѷ≡ῶӿ ︢

Å ֫ ꞌᶃӵ

Å ‾ᵝ ẙ ᾿יּ

Å ‾ᵝṑḽ:  ᴵ 1 x 1 x 2 cm

Å ἄӵ▄ẙ: ᴵ 5.6 mm

љ ᶴ ᴿ ᾭײַצ‒ᵜ⁯ᵘ◓

5.6 mm ⱶṩӏ :

Å 20x N.A. 1.0 for n = 1.45 (± 0.03)

Å 5x N.A. 0.16 for n = 1.45
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ᾭצ‒ᵜᶀḦᾛ←

Å ‾ᵝӌ : 1 x 1 x 2 cm

Å ♄╗ᶺ‾￼‾ᵝ᷆

1. 2. 

3. 4. 
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‒ᵜᴴҧ360°Үổᾟ

ᴴᾟ ‒ᵜ᷅
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ᶹ ẘᶂӴᴿở

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

Selchow & Huisken Biophotonik, 2013

70.0Á 160.0Á 250.0Á 340.0Á

‾ᵝ᾿ ιᶈјᵃ ẙὀᾋZ ᶃӵιẊ ᶃӵᵀἄ
ώ3״Dᶃӵ￼֫ ꞌ
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