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[Introduction])

Drs. Ke and Imai developed a new type of tissue clearing agent, SeeDB2.
SeeDB2 is ideal for high-resolution three-dimensional imaging of fluorescent
proteins. SeeDB2G and S are designed match the refractive indices of
glycerol (1.46) and oil (1.52), minimizing spherical aberrations for high-
NA glycerol- and oil- immersion objective lenses, respectively. SeeDB2
is particularly powerful in confocal and super-resolution microscopy
using high-NA objective lenses. It is noteworthy that many of fluorescent
proteins are highly preserved in SeeDB2, much better than in PBS or
other commercialized mounting media optimized for fluorescent dyes.
Thus, SeeDB2 is also an ideal mounting medium for samples labeled with
fluorescent proteins. SeeDB2 is useful not only for thick brain tissues, but
also for thin samples for cell biology or tissue sections.

[Kit contents]

(1) SeeDB2G solution 50 mL X 1 bottle
(2) SeeDB2S solution 50 mL % 1 bottle
(3) PBS () 50 mL x 1 bottle
(4) Saponin 5 gx1 bottle

[Storage]
Store below 25T in the dark.

[Additional Required Materials]

Reagents :

1) Paraformaldehyde (Code No. 160-16061)

2) 1xPBS (-) (Code No. 164-25511)

3) Sodium Azide (Code No. 195-11092)

4) 5 mL Eppendorf tube

5) Immersion solution :
Immersol 518F (Carl Zeiss) or Immersion oil type F (Leica, Olympus)
for oil-immersion lens ; glycerol (Leica) for glycerol-immersion lens

Equipments :

1) Ring forceps (or paint brush for thin slices) or paint brush

2) Overhead tube rotator

3) Sterilization filter (optional ; for example, Steradisc 0.2 um from
Kurabo and Millex 0.22 um from Merck-Millipore)

4) Vibratome (optional ; for example Dosaka MicroSlicer)

5) SeeThrough Chamber

6) Glass slides and glass coverslips (No. 1.5H, for example, Precision
cover glasses from Marienfeld)

Microscope :
Cofocal Microscope with high-NA objective lenses (NA>1.2).
Super-resolution Microscope
(e.g., TCS SP8X STED, LSM880-Airyscan, TCS SP8 Hyvolution2, etc.)
Light-sheet microscope (e.g., TCS SP8 DLS with clearing objective lens)
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(Note)

« It is highly recommended to use oil-immersion lens for SeeDB2S and
glycerol-immersion lens for SeeDB2G. Coverslips should be No. 1.5H
(0.170 um thick). In light-sheet microscopy, it is recommended to use
a specialized objective lens for cleared samples (index optimized).

- White floating matter maybe observed in SeeDB2S Solution, but
there is no problem in quality. We recommend that make sure to
mix SeeDB2S Solution lightly before you use.

[Procedure]

(Solution preparation)

Clearing reagent preparation (for 3 mL reaction in 5 mL tube)

1. 20% saponin stock solution
Dissolve 0.6 g Saponin in 3 mL distilled water. It is recommended to
filter-sterilize the solution for longer storage.

2. Permeabilization solution
300 uL 20% saponin
2700 uL PBS

3. Clearing solution 1 (2 : 1 mixture)
300 L. 20% saponin
1700 u L distilled water
1000 u L SeeDB2G solution

4. Clearing solution 2 (1 : 1 mixture)
300 1L 20% saponin
1200 u L distilled water
1500 u L SeeDB2G solution

5. Clearing solution 3 (for SeeDB2G)
Dissolve 60mg saponin in 3 mL SeeDB2G solution

6. Clearing solution 4 (for SeeDB2S, optional) :
Dissolve 60 mg saponin in 3 mL SeeDB2S solution

(Note)

+ These solutions are stable up to 1 week at room temperature and 4
weeks at 4C. For longer storage, it is recommended to filter-sterilize
the 20% saponin solution and/or add sodium azide to each solution at
0.01% to prevent bacterial contamination. SeeDB2S solution includes
sodium azide at 0.01%.

+ 3 mL each is sufficient to clear up to 2 mm-thick mouse brain slices.

Procedure (brain slices)

(Sample preparation)

1) Fix the dissected sample in 4% PFA in PBS (4C, o/n).

2) Wash the samples in PBS.

3) Prepare vibratome sections (optional, 0.2-2 mm thick).

(Clearing)

4) Transfer the sample into 3 mL of permeabilization solution and
incubate it with gentle rotation (~ 4 rpm) at room temperature for
12-16 hours.

5) Transfer the sample to a new tube filled with 3 mL of clearing solution
1. Place the tube on an overhead rotator at room temperature for
6-10 hours.

6) Transfer the sample to a new tube filled with 3 mL of clearing solution
2. Place the tube on an overhead rotator at room temperature for
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6-10 hours.

7) Transfer the sample to a new tube filled with 3 mL of clearing solution
3. Place the tube on an overhead rotator at room temperature for at
least 12 hours.

8) (optional for SeeDB2S) Transfer the sample to a new tube filled 3 mL
of clearing solution 4. Place the tube on an overhead rotator at room
temperature for at least 12 hours.

9) Transfer the sample into 3 mL of SeeDB2G solution (from step 7) or
SeeDB2S solution (from step 8).

(Imaging)

10) Pick the cleared sample with ring forceps or paint brush and mount
onto an imaging chamber (e.g., SeeThrough Chamber from Wako)
or a glass slide. Use appropriate amount of SeeDB2G/S solution to
mount the sample and seal the sample with a glass coverslip. Excess
amount of SeeDB2G/S at the edge of the coverslip will be air dried
within minutes.

11) Observe the SeeDB2G/S-cleared samples using fluorescence
microscopy. Use glycerol immersion to image SeeDB2G samples with
glycerol-immersion objective lens ; and oil to image SeeDB2S samples
with oil-immersion objective lens.

(Note)

+ The cleared sample should not be exposed to the air for long term,
because the surface may become sticky due to water evaporation.
SeeDB2G/S solution cannot be used as an immersion solution.

- For the preparation of imaging chambers, see SeeDB Resources
(https://sites.google.com/site/seedbresources/).

« For very thin samples and tissue sections, some steps before mount-
ing can be omitted. However, direct soaking in SeeDB2G/S solution
may result in shrinkage and deformation of samples. Serial incubation
is recommended to best maintain the morphology.

- For thinner brain slices (<1 mm) or smaller samples (e.g., Drosophila
brain), incubation time in each step can be shortened (e.g., 1h or 3h
each).

- SeeDB2G/S-mounted samples will not be solidified. If necessary for
small samples, 0.1% low-melting agarose (e.g., UltraPure Low Melting
Point Agarose from Thermo Fisher) can be added to minimize move-
ment artifacts during imaging.

+ While SeeDB2 solution protect fluorescent proteins from photobleach-
ing, some of chemical dyes (e.g., Alexa Fluor dyes) are sensitive to
photobleacnihg in SeeDB2 solution.

\ Peameabilization solution \
¢
\ Clearing solution 1 \
¢
\ Clearing solution 2 \
¢
\ Clearing solution 3 \ = \ SeeDB2G mounting \
¢
\ Clearing solution 4 \ = \ SeeDB2S mounting \

Figure 1. Clearing and mounting procedure
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[Example images]
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Figure 2. Mouse brain slice (adult, 1.5 mm-thick) before and after clearing

with SeeDB2.
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Figure 3. Confocal images of brain slices from a Thyl-YFP (line H)
mouse. An oil-immersion objective lens (NA 1.4) was used.
Note that fluorescence level did not decrease even though laser
power was constant throughout depth. Scale bars are 2 um.

[Related products]

Code No. Description Size

294-35631 See Through Chamber, 0.3 mm thick 10 set
291-35641 See Through Chamber, 0.5 mm thick 10 set
295-35661 See Through Chamber, 1.0 mm thick 10 set
292-35671 See Through Chamber, 2.0 mm thick 10 set
299-35681 See Through Chamber, 3.0 mm thick 10 set
160-16061 Paraformaldehyde 100 g
164-25511 1xPBS () 5L

[References and Notes]

Ke et al, : Cell Reports 14, 2718 (2016)

SeeDB Resources (https://sites.google.com/site/seedbresources/) : up-
dated information and technical TIPs from the authors.

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://fwk.fujifilm.co.jp

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

1600 Bellwood Road
Richmond, VA 23237

USA
Telephone : +1-804-271-7677
Facsimile  : + 1-804-271-7791

http://www.wakousa.com

Fuggerstrasse 12
D-41468 Neuss

Germany
Telephone : +49-2131-311-0
Facsimile : +49-2131-311100

http://www.wako-chemicals.de
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(1) SeeDB2G solution 50mL x 174
(2) SeeDB2S solution 50mL x 14
(3) PBS (-) 50mL x 14
(4) Saponin 5g X 14
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1) XFHFVATLFE F (22— F No.l60-16061)

2) 1 x PBS (22— F No.164-25511)

3) 7IMbF FU LA (32— F Nol95-11092)

4) 5mL Fa2—7

5 A~v—=Varii:
Immersol 518F (Carl Zeiss) or Immersion oil type F (Leica, Olympus)
for oil-immersion lens ; glycerol (Leica) for glycerol-immersion lens

(2=

1) Y Z ¥ty b (or paint brush for thin slices) % L < i34

2) Fa—TU—F—5—

3) W 7 4 )V ¥ — (optional ; for example, Steradisc 0.2 um from
Kurabo and Millex 0.22 um from Merck-Millipore)

4) ¥75 b —2 (optional ; for example Dosaka MicroSlicer)

5) See Through Chamber

6) A4 KTIFABLOA/)N—=HF A (No. 1.5H, for example, Precision
cover glasses from Marienfeld)

HOGMET
SR S BMMEE S X O High-NA 5L >~ X (NA>12).
EIFAR SRS
(e.g., TCS SP8X STED, LSM8&80-Airyscan, TCS SP8 Hyvolution2, etc.)
4 b — MEIBEREE (e.g, TCS SP8 DLS with clearing objective lens)
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- SeeDB2S & 724 ¥ TWVITIdiliE L ¥ X%, SeeDB2G # w724~
TWIZIEZ )R VRV Y ZEHOWTT v, $72, ol k52 4
5720121E, #/8=4F Z1E No. 15H (0.170 um thick) ZHfE3EL 3,
FA b — MRS & D B, R ITERAIE L2 o L
ZEMWLZE 2RI TS,

- SeeDB2S Solution 13 H S DHEME . EFIFICH WL RSB 2k
DHH FT. MEICHEZISSCEEAOT, FHIICEAERE LT
WZHRY . ST SV,

(3500 0 i)
(FARZEFR )
BYLHOWE Gl F 2 —7Z T 3mL 27—V TH 9 HiY)
. 20% saponin stock solution
0.6g Saponin % 3mL DEHKIZIEHRT 5.
R E R T 25 6121E 7 1 V8 — BT %,
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2. Permeabilization solution :
300 uL 20% saponin 2 2700 uL PBS % I 2 %5 %o

3. Clearing solution 1 (2 : 1 mixture) :
300 uL 20% saponin {2 1700 uL ##i7K. 1000 uL SeeDB2G solution %
RS %o

4. Clearing solution 2 (1 : 1 mixture) :
300 uL 20% saponin {2 1200 uL ##i7K. 1500 uL SeeDB2G solution %
MRS %0

5. Clearing solution 3 (for SeeDB2G) :
60mg saponin % 3mL SeeDB2G solution |ZiAf# S 5o

6. Clearing solution 4 (for SeeDB2S, optional) :
60mg saponin % 3mL SeeDB2S solution (Z{A# T %,

GEE. B4 2 b)

1) L3RS T LM FE T ACTHIUL 4 M F TLRETTA
RN 25603, MR 05 % [ <729, 20% saponin (22T
E7 4V F —E 2T FRIEICT VA6 P U A R 0.01%)
RN AL EHESREL $9, SeeDB2S solution (2id3H S5 LdT Y
tF MU ARTIMERTHF T,

2) JEE2mm FTOYY AMWATA A% BT 26, ThEho R
7 v 7T 3mL LETT,

BTk KA 9 4 A% 358 08)
(B> TN oFEL)
1) M LTI L > TV & 4% 785 RV AT V7L K /PBS T
4CT—IEET %,
2) %> 7 V% PBS THET %,
3) 7T b —2FHWTAT A A%/E§ % (optional, 0.2-2mm thick)
GEWL)
4) 3mL ® Permeabilization solution 2SA > 72F 2 =72 Y TV EB L.
Fa—TU—F—%— (~4rpm) THit 12-16 FEH=E x5 %o
5) 3mL @ Clearing solution 1 B’A->72H LWF 2 =712 I V2B L,
Fa—70—7—%— (~4rpm) Tl 6-10 KRR AT 5,
6) 3mL @ Clearing solution 2 2SA > 728 L\WF 2 =712 H w7V EFB L.
Fa—7u—7—%— (~4rpm) THi 6-10 Rz Mz %,
7) 3mL @ Clearing solution 3 2SA->72H LWF 2 —TIXH TV EB L,
Fa—7U—F—%— (~4rpm) TEik 12 FEH DL EiRE Rz 2,
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8) (optional for SeeDB2S) 3mL ® clearing solution 4 2% A - 72 L \»
Fa—TIZH TNV ERL, Fa—T0—F—%— (~drpm) THE
i 12 RERI DL R B miE S %,

9) 3mL @ SeeDB2G solution (step 7 £ ) ¥ L < 1& SeeDB2S solution
(step8 & V) DAoL VF 2—=TIXH TV aEBT,

(1Big2)
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B, 4 A=Y v 7 F v 38— (SeeThrough Chamber) & L < i
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@ SeeDB2G solution L < 1& SeeDB2S solution %3 F L. #/3—A4

FATY=NVT b AN=HTFZADuH 5IEHAH 72 SeeDB2G/S

solution (X% CTHML$ %,

WOEEMEE 2 M CTEI L SN2 7V OZE %179 . SeeDB2G

TYY Y MLERIZ V) vy TCAY—=TVarl, YUk VRV

VAT T Bo SeeDB2S TY W Y MLz H Y FNVFA v =V a v

FANTAI—=YarL, MLy XTHET 5,
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CEPUL L 729 Y 7V & BRI ZERICMN S8 W T 28w, KD
LT, RMHBREDLZEDDHY T3, SeeDB2G/S solution (&
A=V a e LTHWSZLIEITEEEA,

ARV YT Fx yN—% BET A1 SeeDB Resources & 2
LCTTF&Ww (https://sites.google.com/site/seedbresources/) o

WY Y TR IC oW TV L O DBEILA T Y TR R
FoyFLTOHVERA. HL, ¥ ¥ 7V ZEH SeeDB2G/S solution
TV M5 e, MBI - AT 28NN H D T3, EUMLA
TV TR ARBEIRE SR T T,

Imm BLFORRA T A ARN S TN (722 Eyavdaun
IO L) ZEILT 2HAICEZFNENRO AT v 7 ORI % ki
(72& ZIXZ 1ML SHER) $h2 e TE T,

- SeeDB2G/S solution T 7 ¥ F L7z ¥ 7 VIERILL T8 A, /I E
HY TN EBET OIS LELND LA, SeeDB2G/S
solution 12 0.1% DK@ 7 # 1 — 2 (72 & 21, Thermo Fisher I
@ UltraPure Low Melting Point Agarose) Z ML CHALX¥5 2
EHRTEET,

- SeeDB2G/S solution T¥ 7 » b3 5% & GFP %2 &5 87 i
KRB IR T, HL, W 2hoah# (28 213
Alexa Fluor 7 &) 1% SeeDB2G/S Solution H1 Tl yeHlta L9 £ %4
D EFTOTHEENLETT,

| Peameabilization solution |
U
‘ Clearing solution 1 ‘
¢
| Clearing soluton2 |
U
‘ Clearing solution 3 ‘ = ‘
¢
| Clearing solution4 | = |

SeeDB2G mounting ‘

SeeDB2S mounting |
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(B 5]
Code No. Description Size
294-35631 See Through Chamber, 0.3mm thick 10set
291-35641 See Through Chamber, 0.5mm thick 10set
295-35661 See Through Chamber, 1.0mm thick 10set
292-35671 See Through Chamber, 2.0mm thick 10set
299-35681 See Through Chamber, 3.0mm thick 10set
160-16061 INFTERVAT VTR 100g
164-25511 1xPBS (-) 5L
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Ke et al, : Cell Reports 14, 2718 (2016)
SeeDB Resources (https://sites.google.com/site/seedbresources/) : up-
dated information and technical TIPs from the authors.
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