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Before use, thoroughly read these Instructions.

Intended Use
The MEBSTAIN® Apoptosis Kit III is intended for the detection of apoptotic cells in
research samples. It is suitable for histochemistry, cytospin preparation, and flow

cytometry. For Research Use Only. Not for use in diagnostic procedures.

Summary and Explanation

Programmed cell death is a selective process of physiological cell deletion. It plays a
major role in developmental biology and in maintenance of homeostasis in vertebrates®
9-12.13) For example, during maturation, T cells recognizing self antigens are destroyed
by programmed cell death'". Programmed cell death is morphologically known as
apoptosis. Apoptosis is accompanied by condensation of cytoplasm, loss of plasma
membrane microvilli, condensation and fragmentation of nuclei, and extensive
degradation of chromosomal DNA into oligomers of about 180 bp. It has been
considered that fragmentation of nuclear DNA is a biochemical hallmark of apoptosis.
The TdT-mediated dUTP-biotin nick end labeling method (TUNEL method) developed
by Gavrieli et al.'” has enabled in situ visualization of DNA fragmentation at the single
cell level and is considered to be a more sensitive method than conventional
morphological techniques'”.

The MEBSTAIN Apoptosis Kit III is an apoptosis detection kit based on the TUNEL

method.

Principle

In cells in which apoptosis occurs, the chromatin DNA is cut by endonuclease at linker
DNA site between nucleosomes. Then, DNA fragments, which are a number of
multimers of nucleosomal units exit in nuclei. In TUNEL method, 3’-OH DNA ends
generated by DNA fragmentation is nick end labeled with Biotin-dUTP, mediated by
terminal deoxynucleotidyl transferase (TdT), and then stained using Avidin-DTAF to

allow specific staining.
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Materials provided

Each kit contains;

Name Materials Quantity (for 1 kit)

Proteinase K (PK) Proteinase K 0.4 mLx 1 vial
TdT TdT 0.1 mL x 1 vial
TdT buffer 11 Buffer for preparing TdT solution 2.0 mL x 3 vials
Biotin-dUTP 11 Biotin conjugated dUTP (ready-for-use) 0.1 mL x 1 vial
TB buffer (x10) TB buffer (x10) 50mL x 1 vial
Blocking concentrate (x4) | Buffer for blocking samples (x4) 2.0 mL x 1 vial

Avidin-DTAF

DTAF conjugated streptavidin

0.2 mL x 1 vial

Storage and Stability

All kit components must be stored at -20°C. All reagents are stable until the expiration

date when stored at the indicated conditions.

Precautions

1. Allow all the components to come to room temperature (20-25°C) before use.

2. Blocking concentrate and Avidin-DTAF contain sodium azide (<0.1%) as

preservative. Azide may react with copper or lead in plumbing system to form

explosive metal azide. Therefore, always flush with plenty of water into a drain

when disposing materials containing azide.

3. TdT contains 90 mM sodium cacodylate and 90 mM potassium cacodylate. TdT

buffer II contains 100 mM potassium cacodylate. As cacodylic acid is arsenic

compound, do not dispose materials containing TdT and TdT buffer II into a drain.
4. TdT contains 2-mercaptoethanol (0.05%). Handle with care.

5. This kit is intended for research use only. Not for use in diagnostic procedures.

Procedure

¢ Preparation of Reagents
1. Proteinase K (PK) solution

Prepare “PK solution” by diluting Proteinase K, 1:25 with PBS. Warm this solution

to 37°C prior to use.

Example: Dilute 10 pL of Proteinase K to 240 puL of PBS.

2. TdT solution

Prepare “TdT solution” by mixing the TdT buffer II, Biotin-dUTP II, and TdT at

18:1:1 prior to use.
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Example: Mix 45 pL of TdT buffer 11, 2.5 puL of Biotin-dUTP II, and 2.5 pL of TdT.

* Prepare “TdT solution” on the ice.

3. TB solution
Prepare “TB solution” by diluting TB buffer, 1:10 with distilled water prior to use.
Example: Dilute 50 mL of TB buffer to 450 mL of distilled water.
* After thawing TB buffer, it should be stored at 4°C.

4. Blocking solution
Prepare “Blocking solution” by diluting Blocking concentrate, 1:4 with PBS prior
to use.
Example: Dilute 25 pL of Blocking concentrate to 75 pL of PBS.
* After thawing Blocking concentrate, it should be stored at 4°C.

5. Avidin-DTATF solution
Prepare “Avidin-DTAF solution” by diluting Avidin-DTAF, 1:10 with Blocking
solution prior to use.
Example: Dilute 10 pL of Avidin-DTAF to 90 uL of Blocking solution.
* After thawing Blocking concentrate, it should be stored at 4°C.

¢ for Immunohistochemistry
Matelials required but not provided.

+ Xylen
+ Ethanol (100%, 90%, 80%)
* Phosphate buffered saline (PBS)
* Distilled water
* Mounting medium (90% glycerin, 10% PBS)
* 4% paraformaldehyde [0.1M NaH,PO4, pH7.4]
* Propidium lodide (0.5 mg/mL) *It is for counterstaining.
+ Cover slip
* Moist chamber
*+ Adequate test tube
* Adjustable micropipette
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STEP 1. (Preparation of tissue sections)

)]
2)

Use glass slides pretreated with silane.

Fix the samples with 4% paraformaldehyde.

Note

4% paraformaldehyde is recommended for sensitive detection. Do not use ethanol and acetone
because they may cause non-specific staining.

3-5 um thick of sections are suitable for staining.

a) Paraffin embedded tissue sections
Fix tissue samples in 4% paraformaldehyde and embedded in paraffin.
b) Frozen tissue sections
Fix cryosections in 4% paraformaldehyde.
When using frozen tissue sections, be careful not to allow it to dry. Proceed directly STEP 4.

(DNA nick end labeling).

STEP 2. (Deparaffinization)

Be careful not to allow tissue sections to dry at each step.

)]
2)
3)
4)
5)

Deparaffinize the sections with Xylene 3 times for 3 minutes each.
Wash the slides with 100% Ethanol 3 times for 3 minutes each.
Wash the slides with 90% Ethanol 3 times for 3 minutes each.
Wash the slides with 80% Ethanol 3 times for 3 minutes each.
Wash the slides with distilled water 4 times for 2 minutes each.

STEP 3. (Treatment with proteinase K (PK))

This step is not required for frozen tissue sections.

)]

2)

3)

Pipette 500 puL of PBS on the section and incubate it for 30 minutes at 37°C. (Or put
the slide into a jar filled with PBS which is warmed to 37°C, and incubate it for
15-30 minutes at 37°C.)

After removing PBS buffer by tapping off, pipette 250 uL pf PK solution on the
section and incubate it for 30 minutes at 37°C.

Wash the slides with distilled water at 4 times for 2 minutes each.
Note
In the meantime, prepare TdT solution. Preparation should be in the ice.

STEP 4. (DNA nick end labeling)

1))

2)

Pipette 50 puL of TdT buffer II on the section and incubate it for 5-10 minutes at
room temperature.

After removing TdT buffer II by tapping off, pipette 50 uL of TdT solution and
incubate it for 60 minutes at 37°C.
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3) After removing TdT solution by tapping off, immerse the slides in TB solution in a
coplin jar and incubate it for 15 minutes at room temperature.

4) Wash the slides with distilled water 4 times for 2 minutes each.

STEP 5. (Histchemistry)

1) Pipette 50 uL of Blocking solution on the section and incubate it for 10 minutes at
room temperature.

2) After removing Blocking solution by tapping off, pipette 50 uL of Avidin-DTAF
solution on the section and incubate it for 30 minutes at 37°C.

3) Wash the slides with PBS at 3 times for 5 minutes each at room temperature.

STEP 6. (Counterstaining)

1) Pipette 50 uL of Propidium lodide (0.5 pug/mL) on the section and incubate it for
15-20 minutes at 4°C.

2) Wash the slides with PBS for 5 minutes.

STEP 7. (Mounting and microscopy)
1) Mount with mounting medium (90% glycerin, 10% PBS) under coverslip.

2) View by fluorescent microscopy.

¢ for Flow Cytometry
It is recommended that the positive and negative controls are set.

Example: as a negative control; peripheral blood mono nuclear cell or cultured cells, such as Raji
cells etc. (more than 95% viability).

as a positive control; those above cells which are treated with DNase I (1 pg/mL) for 60

minutes at 37°C. DNase 1 treatment should be done after

permeabilization.

Matelials required but not provided.
* Phosphate buffered saline (PBS)
* PBS containing 0.2% BSA
* 4% paraformaldehyde [0.1M NaH,PO4, pH7.4]
+ 70% Ethanol
* Distilled water
* Adequate test tube
* Adjustable micropipette
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STEP 1. (Fixation of cells)
1) Wash the cells with PBS containing 0.2% BSA several times.
2) Fix the cells with 4% paraformaldehyde for 30 minutes at 4°C.

3) Wash the cells with PBS containing 0.2% BSA 2 times.
Note
4% paraformaldehyde is recommended for sensitive detection. Do not use ethanol and acetone
because they may cause non-specific staining.

STEP 2. (Permeabilization)
Add 200 uL of 70% Ethanol to the cell pellet, and mix it gently. Then incubate it for 30

minutes at -20°C to permeabilize.
Note
In the meantime, prepare TdT solution. Preparation should be done in the ice.
When the next step can’t be done right after this step, cells are suspended in 70% Ethanol and
stored at -20°C until test. The test should be done within one week.

STEP 3. (DNA nick end labeling)

1) After washing with PBS containing 0.2% BSA 2 times, add 30 uL of TdT solution
to the cell pellet and incubate it for 60 minutes at 37°C. As negative control, add 30
uL of negative TdT solution (TdT buffer II and Biotin-dUTP II at 19:1) to the
cell pellet and incubate it for 60 minutes at 37°C.

2) Wash the cells with PBS containing 0.2% BSA 2 times.

STEP 4. (Staining)

1) Add 10 uL of Blocking solution to the cell pellet then keep it for 10 minutes at
room temperature.

2) Add 30 pL of Avidin-DTAF solution, then incubate it for 30 minutes at room
temperature.

3) Wash the cells with PBS containing 0.2% BSA 2 times.

4) Suspend the cell pellet to 200-500 uL of PBS containing 0.2% BSA and analyze by

a flow cytometer.

Related products
8445 MEBSTAIN Apoptosis TUNEL Kit Direct

4700 MEBCYTO®™ Apoptosis Kit (Annexin V-FITC Kit)
SY-001  Anti-Fas (CD95) mAb (clone CH-11)
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Name Materials Quantity (for 1 kit)
Proteinase K (PK) Proteinase K 0.4 mLx 1 vial
TdT TdT 0.1 mL x 1 vial
TdT buffer 11 Buffer for preparing TdT solution 2.0 mL x 3 vials
Biotin-dUTP 11 Biotin conjugated dUTP (ready-for-use) 0.1 mL x 1 vial
TB buffer (x10) TB buffer (x10) 50mL x 1 vial
Blocking concentrate (x4) | Buffer for blocking samples (x4) 2.0 mL x 1 vial
Avidin-DTAF DTAF conjugated streptavidin 0.2 mL x 1 vial
i

20°CIZTRIFLTLSIZE N,

B ZhHAR

BiEtR 24 70 H

BELEOEER

1. & bOMEMIZ.EE (20-25°C) IR LTHBLHMHALTTFEW,

2. KRRIEOHEALED 5 5, Blocking concentrate & Avidin-DTAF (2i37 VfbF RV
7 2 (NaN;) 2L CTdh 0 £9, EREIE 0.1%AK0 TT O THICITEY LA,
Mo THRHICAST2Y | BIEICAE LG G 13K THOITHRWR T e & OBl E %
1TV, BERHIUX, EMOFYTEZIT TR, £, 7T MY o AF, BE
IO T AL T AR Z TR T 5 Z LR HEINTWET, Zh b OWED
FERZ T, 7T N U AZEATEBERIZH0EDOKTHEVIELTFIWN

3. TAT (21X 90mM A3 DT R U A KON 90mM I 3 DAl Vo LsEg T
VWET, TAT buffer IT (21% 100 mM 7 2 P H ) 7 A0VE £ TV EJ, TAT X° TdT
buffer II 25 ATZHEIZ, BFHHOBERANIC AN T IZEW,

4. TAT (ZIX2-ANH T hxs 7 —b (0.05%) BEENTWET, BHRWICIFEE L TL
7230,

5. APCEIIEHREETY, b FOERMNICHTZY . ZEOBRICHEH LW T F X,

BEE
o REDORE
1. Proteinase K (PK) solution [PKI&X]
Proteinase K (PK) %, PBS%Z W\ C25(%IZA R 5 Z & T“PK solution” > L £3, PK
solution|Zffi HATIZ37°CIZIRD T 72 &0,
f7) 240 pLOPBSIZ. Proteinase K 10 L% % 5,
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2. TdT solution [TdT¥##R]
fifi FHIELRTIZ . TAT buffer I1, Biotin-dUTP II, TdT#18:1:10%|5 TRAT 5 Z & T, “TdT
solution” & L £ 797,
#1) 45 uLOTAT buffer II, 2.5 pLOBiotin-dUTP 11, 2.5 uLOTITZ{EET 5,
* “TdT solution” %, K TER LTI 23wy,

3. TB solution [TB¥¥]
il FHIELHTIZ , TB buffer - 787K 2 IV T1065IZ AR5 Z & TTB solution” & L £ 77,
B) 450 mLO ARG /KIZ, 50 mLOTB bufferz Mz 5,
% TB bufferid, #figth, 4°CICTRIFL TS EE LY,

4. Blocking solution [7 & v % 7 EE¥E]
fii FHIEHTIZ . Blocking concentrate %, PBS% H\\ T4f5IZ AR 3 5 Z & T“Blocking
solution” & L ¥ 77,
%) 75 uLOPBSIZ, 25 uLMBlocking concentrate % 1 % 5,
* Blocking concentratel, ¥&fiF#R. 4°CIZTRIFL T2 S0,

5. Avidin-DTAF solution [Avidin-DTAFZ&#]
f# FHIEATIC . Avidin-DTAF% . Blocking solution (7' 17 v & 7V&iR) %W C1065ICA
K92 Z & T “Avidin-DTAF solution” & L 7,
%) 90 uL®Blocking solutiontZ, 10 pL? Avidin-DTAF %Mz 5.,

o ST R fa
EHETo2HD
T A
=X =L (100%. 90%. 80%)
U U PekEEriE (PBS)
< UK
- BAA (90%7° Y > 10% PBS)
© 4% XTIV AT VT B R[0.1M NaH,PO,. pH7.4]
» Propidium Iodide (0.5 mg/mL) * xftbYefa
- IRN—=T TR
AP
- RBRE S TFa—T
- vA 7Ny b

-10-
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STEP 1. GHE&RE) 7 D#EfiE)
) ¥I7ra—hLEEATA RTTAZMHLTITZE,
2) fHfkE 4% XTHENLLT LT E RN (4%PFA) THEELET,

F$
fEngy

10%L~ U oA~ Y C CTOEED ATRETT 28, AT, RHEERKE D ET DT, 4%PFA O
EHEZRBBOLES, =% ) — AT & b IIRRREAORR E R GE03H ) FTOTHEMA LA
WTLZEW,
SRR S 1T, 3-5 um 2% T,
a) NZ 7 L
4%PFA CTHEE®R. T 74 o EELET,
b) Fratlf
4% PFA CTHEE®R. WHERTFLET,
BASUI R &4 2 %54 1%. STEP 4. (DNA nick end labeling)/ D #{EZBIIA L T A&V, F/2,

U OWBICER L TSN,

STEP 2. (B X5 7 ¢ L 4LER)

BEERT v FIZBW T, AARROFIRICER L T EEW,
1) FLLAT35T o3, RIELET,

2) 100%~=% /— 35323 E, RIELET,

3) 90%T X )=/l 3 o3, BELET,

4) 80%TH /—/MI 33T D3, ZELET,

5) KERUKIC2 T o4 0E, FELET,

STEP 3. (proteinase K (PK) XLEE)

HEEOI R 2T 250, AEEIIARE T,

1) 500 uLOPBS Z #Hf%IZ D, 37°C T30 HIC S E T, (B DHWIE, 37°CITiliH7-PBS
B ANNTERIRICAT A R AfL, 15307 G SEET, )

2) PBSZHAW &L L, 250 uLOPK solution Z fHA%IZ O, 37°C T304 MG S E T,

3) FEHRUKIZ25 9 o4m], RIEL Tl L £,

SO TV 5 BIZTAT solution % #(i L &9, TdT solution D /ERLIOKH TIT-> T 7E &V,

STEP 4. (DNA nick end labeling)
1) 50 pLOTAT buffer IZ kI OE, FIRTS- 100G SEET,
2) TdT buffer IZFAE E L, 50 pLOTAT solutionflfik 2 ¥ T, 37°CT6045 [ i S

ij«o

-11-
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3) TdT solutionZ A% & L, TB solutionz AFL7= AEHIIRIE LT, EIR TISH MG S
HTET,
4) FEROKIC257 9 040R], RIE L THRELE T,

STEP 5. (Yuf2)

1) 50 uL? Blocking solution Z {2 D, iR T105 MG SHE T,

2) Blocking solutionZ A 7% & L. 50 uL® Avidin-DTAF solution % fHf#(Z D+, 37°C T30
SIS S ET,

3) PBSIZ55 3 -23[E], ={E L TR L £7,

STEP 6. (xfHegufs)
1) 50 uL?Propidium lodide (0.5 pg/mL) Z#HA%IZDOHE, 4°CTI5 =205 S SEE T,
2) PBSIZSmiR{E L THELET,

STEP 7. (FA L)
) EHAAl 90% 7 UEU . 10%PBS) TEHAL, WX—T T Z2ENTET,
2) TSI TRSEL £,

e ZJu—H A MA MY —
Btk be—ne@fa b — L Z2BWCHET S Z L2 BEID LET,
B) BtE= > b a— v SRR BRSSP Rajif L 22 & ORMfakE (AE17F95%LL ) %, DNase JLEE (DNase
I (1 pg/mL)%A37°CT605 HALEE) L7zd D
fatt =2 b m—/L ; DNase ILER L T 72\ BRI

EHETo2HD

-« U UPeREENR (PBS)

+ PBS (0.2% BSA%)

© 4% /XTRNLT VT B R[0.1M NaH,PO,. pH7.4]
© 0% =X ) —)L

- FEHRDK

- RS Fa—7

s wA7BrENY b
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STEP 1. (KERZDERE)
1) % PBS (0.2% BSA &) THEIVES L £,
2) 4% PFA % M\ T 4°C T 30 M E L E7,
3) #flfaz PBS (0.2%BSA &) T2EITESELET,
TH )= AT R AR EADRR E R DGR H Y ETOT, MEIHEHLRNTI S,

STEP 2. (KRR DZFiR M TTHEALER)

cell pellet {Z 200 uL @ 70% T~ % / —/L &N 5&#E L, -20°C T 30 /s L £,
- @ﬂfi%ﬁo TUWABIZ TdT solution ¥{i L £, TdT solution D/ERIIIK T TIT o TL Z &,
LR DBEA T » T ~EBIZHED 2 WGEAIE, Mildx 70% =% 7 —/LIZRRE L T-20°C ICTRIF L E
To BRAFELIZH 7T L EBLNICHIE L T E S0,

STEP 3. (DNA nick end labeling)
1) PBS (0.2% BSA®E) T2EIPEF%. 30 uLOTAT solutionZ I %z THifEZ %% L. 37°CT
RO S E T, B b e —Zxr LT, 30 uL®Dnegative TdT solution (TdT
buffer I1 & Biotin-dUTP IIZ19:1DFIE TIRA L7 b D) Nz CTHIlMAERE L, 37°C
TO0 RIS S E T,
2) PBS (0.2% BSA®) T2lEREE L ET,

STEP 4. (Yuf2)

1) cell pellet {Z 10 uL @ Blocking solution % 1 2 TREE L, =il T 10 oM OS S £,

2) 30 uL @ Avidin-DTAF solution % /1 X T={R T 30 7S S E T,

3) flfaz PBS (0.2%BSA &) T2EIPESELET,

4) cell pellet {Z 200-500 uL @ PBS (0.2% BSA &) #Mx TH@E L, 7 —H% A h A —&—
THIE L ET,

B B i
8445 MEBSTAIN Apoptosis TUNEL Kit Direct
4700 MEBCYTO®™ Apoptosis Kit (Annexin V-FITC Kit)
SY-001  Anti-Fas (CD95) mAb (clone CH-11)
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