FUJIFILM

Code No. 294-80701

For Tissue Optical Clearing Reagent

SeeDB2 Trial Kit

(Introduction]

Drs. Ke and Imai developed a new type of tissue clearing agent, SeeDB2.
SeeDB2 is ideal for high-resolution three-dimensional imaging of fluores-
cent 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
(2) SeeDB2S solution
(3) PBS ()

(4) Saponin

50 mL X 1bottle
50 mL X 1bottle
50 mL X 1bottle

5 gX 1bottle

[Storage]
Store below 25°C in the dark.

[Additional Required Materials]

Reagents :

1) Paraformaldehyde (Code No. 160-16061)

2) 1xXPBS (-) (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 pm from
Kurabo and Millex 0.22 pm 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 pm thick). In light-sheet microscopy, it is recommended to use a
specialized objective lens for cleared samples (index optimized).

(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 pL 20% saponin
2700 uL PBS

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

4. Clearing solution 2 (1:1 mixture)
300 pL 20% saponin
1200 pL distilled water
1500 puL 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 4°C. 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 (4°C, 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 solu-
tion 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 6-10
hours.
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7) Transfer the sample to a new tube filled with 3mL 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 (<1mm) 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 ‘
g
‘ Clearing solution 1 ‘
v
‘ Clearing solution 2 ‘
g
‘ Clearing solution 3 ‘ = ‘
v

SeeDB2G mounting ‘

(Example images]
PBS SeeDB2G SeeDB2

1 -

4l -l L.

Figure 2. Mouse brain slice (adult, 1.5 mm-thick) before and after clearing
with SeeDB2.

SeeDB2S z=45pum

z=100 pm

Figure 3. Confocal images of brain slices from a Thy1-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 pm.

w02V

‘

Thy1-YFP-H

(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

‘ Clearing solution 4 ‘ = ‘ SeeDB2S mounting ‘

Figure 1. Clearing and mounting procedure
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http: .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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SeeDB2 3 &%, SHEH LS Ic X0 BREINIZH LE A T O
MBI T T, SeeDBZ IFFHCHDE X VRV EIC K - TSR E Nz
YT ID 3 RICEIRIGA A— > FIRE TS, SeeDB2G &7 &)
VORI (1.46) 1. SeeDB2S A4 A )VDEITHR (1.52) ICHDHET
Ho, TNENT VLY RL YR, WRL Y R HVZc BN T
BRIEUGENE LRV K ISRt EINTVET, £z, FiEIXEEHE
L. SeeDB2IZ BV TIFHOEZ > /37 EDOHOEHIERNT LB IR &
NTHH, PBSRMOTHIRDO~ TV MK D EENTVE T, Do,
SeeDB2 X HOE X VNV A TR S NI TV T Y Ml LT i
WTT, BROHZY Y TIIET TR, LA O > 7LD
YO~ Y My BEWTET £ I,

(& FP%]

Ay MME 4 DOBBGEBM N SR £7,
(1) SeeDB2G solution 50mL X 14
(2) SeeDB2S solution 50mL X 1 A
(3) PBS (-) 50mL X 14
(4) Saponin 5g X 1A

(PR3 56T]
25°CLAMRL(F « DCIRAF

(R PSS HES % £ D)

D NI HRVLTIVTE R (3—F No.160-16061)

2) 1 X PBS (2—F No.164-25511)

3) 7YfLF +U YL (3—F No.195-11092)

4) 5mLFa—7

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

dnkl

D U>Z¥>rty b (or paint brush for thin slices) & U < 13¢5

2) Fa—TH—FT—HX—

3) W& 7 « )L & — (optional ; for example, Steradisc 0.2 pm from
Kurabo and Millex 0.22 pm from Merck-Millipore)

4) € 7F I—1L (optional ; for example Dosaka MicroSlicer)

5) See Through Chamber

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

HOSHE
JEAR M S 3 & O High-NA WP L > X (NA>1.2).
B AR 5
(e.g., TCS SP8X STED, LSM880-Airyscan, TCS SP8 Hyvolution2, etc.)
FA b ¥— MRS (e.g., TCS SP8 DLS with clearing objective lens)
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G

SeeDB2S 7z W /=¥ > 7 IVIciEiig L > X%, SeeDB2G Z W e H
TITE TV VRLYRAEMOTL BEWV, £, REEFER2E
febicid, A1/3—74F A& No. 1.5H (0.170 pm thick) ZHIEL X9, T
A b >— MBS S B, BITERAIE LSBT LR O L >~ X%
MWz e ZHERLET,

(B /5 ik)
GREEFED
BWHLHEORE (5 mL F2—7 2T 3mL A7 —)ILTH 5 B
1. 20% saponin stock solution
0.6g Saponin % 3 mL OKIKICTART 5.
e BIIRIF 9 58103 7 4 VA —IES %,

2. Permeabilization solution :
300 pL 20% saponin I 2700 pL PBS ZMZ 1A#2 3 %,

3. Clearing solution 1 (2:1 mixture) :
300 gL 20% saponin I 1700 pL ##fi7k, 1000 pL SeeDB2G solution
ZMAVERS %0

4. Clearing solution 2 (1:1 mixture) :
300 pL 20% saponin (i 1200 uL #i#fi7k, 1500 pL SeeDB2G solution
ZMATRRS %o

5. Clearing solution 3 (for SeeDB2G) :
60mg saponin % 3 mL SeeDB2G solution IZ{Afi#d %,

6. Clearing solution 4 (for SeeDB2S, optional) :
60mg saponin % 3 mL SeeDB2S solution 1< {&fi# 9 %,

GEEL. RV B

D) AR L 73 IR T AR E T 4CTHNUE 4B E TLETIH,
EMRME9 25580, MEOEIZR; <728, 20% saponin IZ DWW T
E7 4 VAR RO Bl 7 DM B U D L (RIEEE 0.01%)
RIS % T & =HEREL £9°, SeeDB2S solution iICEH S5 UHT Y
EF PV Y LDEIMENTHET,

2) JRE 2 mm X TOXVRMAT A A 2B 2856, ThEThDOA
T 7T 3mLRETT,

BEJiE AT A 220 2555 01)
(F > 7V OHED
D) R U TE O Ul > 7 )bz 4% X35 R)VLT VT e R /PBS T
4°CT—HEET %,
2) %> 7)V% PBS TS .
LTI P—LEHVTAT A A%ZEKT % (optional, 0.2-2 mm
thick)
GBI
4) 3 mL O Permeabilization solution 2 A - 72 F 2 — 7Y > TV =E#
U.Fa—7B—7—%—(~4 rpm) TEili 12-16 W= R T 5,
5) 3 mL® Clearing solution 1 WAS7eHiLWF 2 —TcH TV e L,
Fa—TJu—7—%— (~4rpm) TH 6-10 RfxEEEd 2,
6) 3 mL® Clearing solution 2 A > 7z LWF o —TWc Y Izt L,
Fa—7u—7—%— (~4rpm) THIR 6-10 K ElEEd 2,
7) 3 mL® Clearing solution 3 A 7eHiLWF o — Y Tz L,
Fa—7u—7—%— (~4rpm) THild 12 KL HEREREE S S,
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8) (optional for SeeDB2S) 3 mL O clearing solution 4 AVA > 7z#i L1
Fa—TWYYTIIWEKRL, Fa—Ta—T—%— (~4rpm) T=
i 12 R Bisfalind %,

9) 3 mL @ SeeDB2G solution (step 7 & ) & L < i SeeDB2S solution
(step 8 X 0) WAL KEH LWF a—TcH VTNV EET,

((CiE29)

1)V YZEryEy b LLEREZAVTERLEINY Y TV
B, A A=Y 2 JF v 23— (SeeThrough Chamber) & L {I1&A
FARHITA GENY Y TIVOEE) KUY T 5, MYE
@ SeeDB2G solution & U < (& SeeDB2S solution Z{i K L. 43—
FATY—IVT 2, hN—HTADEH 513 F 7z SeeDB2G/S
solution 3 CIEIET %,

11) HOLMEMEZ W TERLE Wiy v IV OBISZ1T5 . SeeDB2G
T Y MLIEARGZE TV Y Y TAY—Ya L, UV ED
VATHIRT %, SeeDB2S TY U Y M LY Y IVEA =T 3>
AANTAY—Varl, WZL Y ATEIEY %,

GEE KAV B>

E(E L7 TV BRI i &8R0T R E W, KD
FEFLUT, BEHREDLTENH D FF, SeeDB2G/S solution 1k
R=Va Vi LTHVWAZ 2 TEET A,

ARV VTF v N—=TAVET B 571d SeeDB Resources 22 L
TL7Z& W (https://sites.google.com/site/seedbresources/) ,

DY TSRS OV TRV DO DBHIE R T Y TR A
Fy 7L TEHBOEYA, HLU, Y27 )Lzt SeeDB2G/S solution
TYU Y M5 L, #HfEDUGE - 2T 58 0HH 0 £9, BIEA
T TR DRI T N9 < ab £9,

s Imm UL FOMA T A ZARNE YT )V (e ZEyavyaun
IOME L) ZEILT ZLAICIZZNEND X T v T ORI % Rl
(T2 Z213% 1 B0 L 3D §52 &N TEET,

+ SeeDB2G/S solution TX¥ W > kb ULie¥ > 7)WL L 8 A, /NE
Y TINVEEETZOICEL S B R0 END B, SeeDB2G/S
solution i< 0.1% OK@EL 7 Ha— & (Jz & Z1X, Thermo Fisher #1:®
UltraPure Low Melting Point Agarose) Z RN L CHE{LEE% 2 &
TEE9Y,

+ SeeDB2G/S solution T ¥ k9% & GFP 72 & DHE 2 >/ 7 EI
HBOETNCLLKEDET, HL, W DhDHEHKOE (e zid
Alexa Fluor 7% &) 13 SeeDB2G/S Solution H1 I3 /EABE L9 < &0
FTOTHERMIBETT,

‘ Peameabilization solution ‘
4
‘ Clearing solution 1 ‘
v
‘ Clearing solution 2 ‘
4
‘ Clearing solution 3 ‘ = ‘
v
‘ Clearing solution 4 ‘ = ‘

SeeDB2G mounting ‘

SeeDB2S mounting |

1. Bt LU~Y Y FOFIE

—T7/8—

(Bizet]
PBS SeeDB2G

) 1
J—F+4;-JHLJ\ . LLTEER

K2, XURAMAZTAZ (fE, JEE 1.5 mm) OFEHHLRTEZOZERBmIG,

X 3. Thyl-YFP (line H) <7 AMA S A ADHAE LR, NA 1.4 Dl

RLY A%z, L—Y—NRU—%2Z2%5{Ts. LS TETIE
F—EDRENMIEND, AT —)L3—3 2 pm,

SeeDB2S

T

SeeDB2S

‘

z=45um

w02V

z=100 pm

Thy1-YFP-H

(B ]

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 | 8T FRIVLTIVTE R 100 g
164-25511 1 XPBS (-) 5L

(%% Liik)

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.

WERFT
SLT7MVL M HEERASH
ABRTHRRXEEH=TH1&25
Tel : 06-6203-3741

1807KA1
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