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(Introduction]

Dr. Etsuo A. Susaki et al. developed a simple, efficient, and scalable
brain / body clearing method and imaging / computational analysis
pipeline, CUBIC (clear, unobstructed brain/body imaging cocktails and
computational analysis). CUBIC offers a fluorescent-preserving, high-
performance and device-free tissue clearing method based on hydrophilic
Solutions (ScaleCUBIC Solutions). It enables reproducible whole-organ
and whole-body clearing and rapid 3D imaging with LSFM. CUBIC also
provides processing and analysis of 3D images for extracting biological
information.

Therefore, CUBIC presents a platform of whole-organ/body imaging
with single-cell resolution and image informatics, which enables a wide
range of users to perform experiments targeting cellular and organ layers
with multiple samples.

[Kit contents]

This kit includes 4 components.
(1) ScaleCUBIC-1 Solution

(2) ScaleCUBIC-2 Solution

(3) Mounting Solution 1

(4) Mounting Solution 2

125 mL X 2 bottles
125 mL X 2 bottles
40 mL X 1 bottle
40 mL X 1 bottle

[Storage]
Stored in the dark

[Additional required materials]
Reagents :

1) Paraformaldehyde (Code No.160-16061)
2) 1XPBS (-) (Code No. 164-25511)

Equipment :
1) 5mL/ 15 mL /30 mL / 50 mL conical centrifuge tubes
2) Seesaw shaker

[Procedure]

(Solution preparation)

1. 50% ScaleCUBIC-1 Solution (1:1 mixture)
Dissolve ScaleCUBIC-1 Solution in distilled water.

2. 50% ScaleCUBIC-2 Solution (1:1 mixture)
Dissolve ScaleCUBIC-2 Solution in distilled water.

(Fixation)

A case for making mouse organs transparent according to reference 1), 2)

and 3).

1) Transcardially perfuse an anesthetized mouse with 10 mL ~ of cold PBS
with Heparin (10 U/mL) followed by 20 mL ~ of cold 4% paraformal-
dehyde (PFA)/PBS (pH 7.4).
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2) Dissect the organs and subject them to post-fixation in 4% PFA/PBS at
4°C for 18-24 hrs.

3) Wash the samples in PBS.

4) Prepare thick tissue sections (optional, 2 mm thick for example).

(Clearing) (2 mm section samples)

Delipidation and decolorization

1) Transfer the sample into 2.5 mL of 50% ScaleCUBIC-1 Solution in 5
mL tube and incubate it with gentle shaking (30 rpm) at RT for 6-24
hrs.

2) Transfer the sample into 2.5 mL of ScaleCUBIC-1 Solution and

incubate it with gentle shaking (30 rpm) at 37°C for 2 days.
If needed, transfer the sample into 2.5 mL of fresh ScaleCUBIC-1
Solution and continue to incubate it with gentle shaking (30 rpm) at
37°C for an additional few days until the samples sufficiently cleared
(dependent on tissue and sample size). Replace the ScaleCUBIC-1
Solution every 2 days.

3) Transfer the sample into 25 mL of PBS in 30 or 50 mL tube and
incubate it with gentle shaking (30 rpm) at RT to 37°C at least for 2
hrs X 3 times (dependent on sample size).

4) Transfer the sample into 2.5 mL of 50% ScaleCUBIC-2 Solution in 5
mL tube and incubate it with gentle shaking (30 rpm) at RT for 1 day.
*The sample will become swollen.

RI match

5) Transfer the sample into 2.5 mL of ScaleCUBIC-2 Solution in 5 mL
tube and incubate it with gentle shaking (30 rpm) at RT to 37°C for
1-2 days. *Because ScaleCUBIC-2 Solution is highly viscous, manual
mixing with inversion of the tube will be occasionally needed several
times.

**Sample size will be recovered to the original size.

Brain Heart Liver
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Figure 1. Transmittance images of mouse 2 mm slices before and after
clearing with ScaleCUBIC Solutions.

(Clearing) (whole organ samples)

Delipidation and decolorization

1) Transfer the sample into 12-15 mL of 50% ScaleCUBIC-1 Solution in
30 mL tube and incubate it with gentle shaking (30 rpm) at RT for 1
day.

2) Transfer the sample into 12-15 mL of ScaleCUBIC-1 Solution in 30 mL
tube and incubate it with gentle shaking (30 rpm) at 37°C for 2 days.

3) Transfer the sample into 12-15 mL of fresh ScaleCUBIC-1 Solution in
30 mL tube and continue to incubate it with gentle shaking (30 rpm)
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Administrator
長方形


at 37°C for additional 6-8 days (dependent on tissue and sample size).
Replace the ScaleCUBIC-1 Solution every 2 days.

4) Transfer the sample into ~ 50 mL of PBS in 50 mL tube and incubate
it with gentle shaking (30 rpm) at RT to 37°C at least for 2 hrsx
3 times. It is recommended to wash the sample once for 2 hrs, once
overnight and again once for 2 hrs.

5) Transfer the sample into 12-15 mL of 50% ScaleCUBIC-2 Solution in
30 mL tube at RT for 1 day. *The sample will become swollen.

RI match

6) Transfer the sample into 12-15 mL of ScaleCUBIC-2 Solution in 30
mL tube at RT to 37°C for 2 days. *Because ScaleCUBIC-2 Solution is
highly viscous, manual mixing with inversion of the tube will be
occasionally needed several times.
**Sample size will be recovered to the original size.

Note :

- For thicker slices (>2 mm) or whole organs, incubation time in each step
can become longer and ScaleCUBIC Solutions in each step can increase the
amount.
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Figure 2. Transmittance images of mouse whole organs before and after
clearing with ScaleCUBIC Solutions.

(Imaging)

1) The RI-matched sample is immersed in a mixture of Mounting Solution
1 and Mounting Solution 2. Observe the CUBIC-cleared samples using
fluorescence microscopy.

{Note>

The optimal ratio of Mounting Solution 1 and Mounting Solution 2 for
transparency observation depending on the sample, so it is recommended
to optimize the ratio according to the sample. Typically, 7:3 mixture of
Mounting Solution 1 and 2 (RI ~ 1.49) can be used.

Figure 3. LSFM imaging of CAG-EGFP Tg Mouse (8 w Male) whole brain,
whole heart and dissected liver.
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[Related Products]
Code No. Description Size
160-16061 | Paraformaldehyde 100 g
164-25511 | 1XPBS (-) 5L

FUJIFILM Wako Pure Chemical Corporation

1-2, Doshomachi 3-Chome, Chuo-Ku, Osaka 540-8605, Japan
Telephone : +81-6-6203-3741

Facsimile @ +81-6-6201-5964

http://www.wako-chem.co.jp

FUJIFILM Wako Chemicals U.S.A. Corporation  FUJIFILM Wako Chemicals Europe GmbH

1600 Bellwood Road
Richmond, VA 23237

Fuggerstrasse 12
D-41468 Neuss

USA. Germany
Telephone : + 1-804-271-7677 Telephone : +49-2131-311-0
Facsimile : +1-804-271-7791 Facsimile +49-2131-311100

http://www.wakousa.com http://www.wako-chemicals.de
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D R R~ 280 >~ (10 U/mL) Z 3R UISAI L7z PBS % 10 mL
PLER UMY 5, Z D%, 15K L7z 4% paraformaldehyde (PFA)/
PBS (pH 7.4) 7 20 mL DA L L. #EHEET %,

2) lifgs 2D t U7z#%. 4%PFA/PBS TlEE (4°C. 18-24 W) 45,

3) PBS TUEH9 %,

)T I b—LZHOTATA AZIENT 5 (WEICIS LT 2 mm [RLL
5,

(RTA AN > (2 mm) DBHLHI]

@il - Jiitn

1) 2.5 mL @ 50% ScaleCUBIC-1 Solution A 572 5 mL F 2 —7IcH >~
TNEBL, ¥xz—7N— (30rpm) THifk. 6-24 FiifkE 59 %,

2) 2.5 mL @ ScaleCUBIC-1 Solution 2’ A -7z 5 mL F 2 — 7Y > 7 )b

ZBL. Yx—H— B0rpm) T37°C. 2 HHkE 59 %,
P TNY AR, RIS KD BWIC R 2 £ TRMHZET 25505
DET, BHEITIEC T, #HL 2.5 mL @ ScaleCUBIC-1 Solution A
Aok 5mLF o= TIVEBL, BHEM. HUCTEZT>T
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THREW,

3) 25 mL ®PBS WA-7230 mL# L <& 50 mL Fa—Ticy > /)L
BL., ¥z—7%— (B0 rpm) TEiM5 37°COMT, 2 KX 3
BE59% (TN A K ORRZFELTREW),

4) 2.5 mL @ 50% ScaleCUBIC-2 Solution A A 27z 5 mL F 2 —7IcH
INEBL, ¥z—7— G(0rpm) T=HiRk. 1 HEHRE 59 %,
*TOTRT, YTV A A —INCigRE L £9,

@i TR

5) 2.5 mL @ ScaleCUBIC-2 Solution 2’ A - 7z 5 mL F 2 —7ic¥ > 7 )b
ZBL, Yz—h— GB0rpm) TERMNS 37°COMT. 1-2 HiEHRE
99 %,
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Yo IWEBEL, Yz—nh— B0rpm) TEH. 1 HIEHRE 593,

2) 12-15 mL @ ScaleCUBIC-1 Solution 2 A - 7z 30 mL F 2 — 7 ¥
INVEBL, ¥xz—74— (@B0rpm) T37°C. 2 HEHRE 59 %,
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1) E. A. Susaki. et al. : Cell, 157, 726 (2014).

2) K. Tainaka. et al. : Cell, 159, 911 (2014).

3) E. A. Susaki. et al. : Nature Protocols, 10, 1709 (2015).

(B
Code No. Description Size
160-16061 | Paraformaldehyde 100 g
164-25511 | 1XPBS (-) 5L
SERTTT
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