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Before use, thoroughly read these Instructions.

Intended Use

The MEBSTAIN Apoptosis TUNEL Kit Direct 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 TUNEL Kit Direct is an apoptosis detection kit based on
the TUNEL method. The main advantage of this rapid and simple procedure is the use
of fluorescein-dUTP to label DNA strand breaks. This allows the direct detection of
DNA fragmentation.

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 fluorescein-dUTP, mediated

by terminal deoxynucleotidyl transferase (TdT). This method allows specific staining.

Apoptosls
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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
FITC-dUTP FITC conjugated dUTP (ready-for-use) 0.1 mL x 1 vial
TB buffer (x10) TB buffer (x10) 50 mL x 1 bottle
Storage

All kit components must be stored at -20°C.

Expiration

Please see the label of this kit.

Precautions

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

2. 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.

3. TdT contains 2-mercaptoethanol (0.05%). Handle with care.

4. 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, FITC-dUTP, and TdT at

18:1:1 prior to use.

Example: Mix 45 pL of TdT buffer 11, 2.5 pL of FITC-dUTP, and 2.5 pL of TdT.

* Prepare “TdT solution” on the ice.
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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.

¢ 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 Iodide (0.5 mg/mL) *It is for counterstaining.
+ Cover slip
* Moist chamber
* Adequate test tube
* Adjustable micropipette

STEP 1. (Preparation of tissue sections)
1) Use glass slides pretreated with silane.
2) 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
Post-Fix cryosections in 4% paraformaldehyde. After the fixation, wash the fixed cryosection
with PBS 2 times for 5 minutes each.
When using frozen tissue sections, be careful not to allow it to dry. Proceed directly STEP 4.

(DNA nick end labeling).
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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)

3)

4)

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.

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.

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

STEP 5. (Counterstaining)

)]

2)

Pipette 50 uL of Propidium Iodide (0.5 pug/mL) on the section and incubate it for
15-20 minutes at 4°C.
Wash the slides with PBS for 3-5 minutes.

STEP 6. (Mounting and microscopy)

)]
2)

Mount with mounting medium (90% glycerin, 10% PBS) under coverslip.

View by fluorescent microscopy.
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¢ 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

STEP 1. (Fixation of cells)

1
2)
3)

Wash the cells with PBS containing 0.2% BSA several times.
Fix the cells with 4% paraformaldehyde for 30 minutes at 4°C.
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 pL 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.
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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 FITC-dUTP at 19:1 (28.5 uL:
1.5 uL)) 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.

3) Suspend the cell pellet to 200-500 pL of PBS containing 0.2% BSA and analyze by
a flow cytometer.

¢ for Cytospin samples

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.
* PBS containing 2% fetal calf serum (FCS) and 0.09% NaNj3
* Distilled water containing 0.2% BSA
* PBS-T (0.5% Tween-20 and 0.2% BSA in PBS)
* 4% paraformaldehyde [0.1M NaH>PO4, pH7.4]
* Propidium Iodide (0.5 mg/mL) *It is for counterstaining.
* Mounting medium (90% glycerin, 10% PBS)
+ Cover slip
* Moist chamber
* Adequate test tube
* Adjustable micropipette
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STEP 1. (Cytospin)
Wash the cells with PBS (2% FCS, 0.09% NaN3) several times and cytospin according
to the normal method.

Condition of cytospin is depend on the instrument used.

Number of cells: 50-100 uL of cell suspension (1 x 10° cells/mL) per slide

Rotation: 300-500 x g

Time: 5-10 minutes

STEP 2. (Fixation of cells)
1) Dry the cytospin slide for about 60 minutes by airing gently.

2) Fix the cells with 4% paraformaldehyde for 15 minutes at 4°C.
Note
4% paraformaldehyde is recommended for sensitive detection. Do not use ethanol and acetone
because they may cause non-specific staining.

STEP 3. (Permeabilization)
After removing 4% paraformaldehyde by tapping off, pipette PBS-T (0.5% Tween-20
and 0.2% BSA in PBS) onto the cells, and incubate it for about 15 minutes at room

temperature.
Note
In the meantime, prepare TdT solution and negative control. Preparation should be done on the
ice.

STEP 4. (DNA nick end labeling)

1) Wash the slide with distilled water 3 times.

2) After removing distilled water by tapping off, pipette 50 uL of TdT solution onto
the cells and incubate it for 60 minutes at 37°C. As negative control, add 50 puL of
negative TdT solution (TdT buffer II and FITC-dUTP at 19:1 (28.5 pL: 1.5 uL))
onto the cells and incubate it for 60 minutes at 37°C.

3) After removing TdT solution by tapping off, wash the slides with PBS at 3 times.

STEP 5. (Counterstaining)

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

2) Wash the slides with PBS 3 minutes.
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STEP 6. (Mounting and microscopy)
1) Mount with mounting medium (90% glycerin, 10% PBS) under coverslip.
2) View by fluorescent microscopy.
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RIZBNTH, Oy hT—7 DEHRIZBWNTE L ORIBISEE LD 2 EDRHMBNTVE
T, ZIDDOFIFERIZE > TRE L 72> T2l 2 HEBRT 2 72O 10 Z 2 FEMmIY 72 BLG: C
B, HOLLOTEINTILE VD EHT programmed cell death & FEXITWET,
Programmed cell death |%, 74 h—3 ZOWRRIZ K-> TH & Z S, BREFIICITMALE
7 mEY —LOEE, MaZOW Rk, MREREHKEDO RIS, AIFHITIE7 at Y —
2 DNA OWrREns, @B b ET, MIla-CHEETO 7 R F— ARtk L LT, HE %
tX°, DNA ladder &7 T — A7)V ECHBIET 5 51EGH Y £975, DNAKB Atz LT
VD A & R LA F 9 5 TdT-mediated dUTP-biotin nick end labeling (TUNEL) {5723, J7
B O 4387 2 W K <RI &3 CuE 57, TUNEL &I, in situ C DNA OB AL 2 FlfafE ~
I TE LR THANTH Y, BRE, FREREORIZBHNTHENLTWET,

MEBSTAIN Apoptosis TUNEL Kit Direct |5, TUNEL {£EZJFB & L7335 C, DNA DI f
(L ZFEREIZ, in situ \ZFBWTT AR b —3 AT K 2 MIRSE 2 A AafE 2 (2R 325 2 & 23 ATRE T
7, Flow cytometer CEH L7556, oMifnRif~ —h —ohii7e & LA b T E
a5 EMTEET,

B2 B

MEBSTAIN Apoptosis TUNEL Kit Direct {%, TUNEL (2L ¥, DNA OWrh{bzfEE s LT
in situ \IZFVWNTT R b—3 R K D HIRSE A MR8 & (2R 9 23389, Mkl & 7' e
T T — BB L 7% MR ORI 3T S Ik Tk DNA @ 3°-OH Rl 47 12 fluorescein-dUTP
et SEDHZ LI Y DNA Wi e Fr VR EOE AR TE £ 9,

Apoptosis
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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
FITC-dUTP FITC conjugated dUTP (ready-for-use) 0.1 mL x 1 vial
TB buffer (x10) TB buffer (x10) 50 mL x 1 bottle
ied

20°C IZTHRIFL TR &Y,

B BHHAR

RO T L& THER T S0,

BELOBER

1.
2.

X v b ORI EE (20-25°C) IR LT BHEH LTIV,

TAT 21X 90 mM I 2 DA R Y UL KO, 90mM A3 VgD U o ARE £ T
VWET, TdT buffer IT [2(X 100 mM 7 = PLEH U 7 A3 &£ TV ET, TdT X° TdT
buffer & A 72 IE. FHAOBERAIUZAILTFE U,

TAT (ZIE2-ANVH T hx& /7 —/b (0.05%) BEENTWET, BIHRWICITEELTE
SYAN

ARIEIIMAHFAIE TS, b FOERNICHZY . ZBOBICHEH LRV TFEIW,

BAEIE

*» REDOTE

1. Proteinase K (PK) solution [PKI&#X ]

Proteinase K (PK) % . PBS%HW\TC25(%IZAIRT 25 Z & TPK solution”t L7, PK
solution! X FHHTIZ37°CIZIED T F & U,
) 240 uLOPBSIZ, Proteinase K 10 uLZ Mz 5,

2. TdT solution [TdTE#X]

i FHIE AT, TdT buffer II, FITC-dUTP, TdT#18:1:10%I& TIRAT 5 Z & T, “TdT
solution” & L £ 77,

) 45 uLOTAT buffer I, 2.5 uLOFITC-dUTP, 2.5 uLOTITE{EET 5,

* “TdT solution” 1%, KHTHERLTFIW,

_10_
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3. TB solution [TBIV]
i FHIELAT 12, TB buffer , 7884 /K & F C10£12 AR 95 = & T“TB solution” & L %7,

#1) 450 mLOFREE/KIZ, 50 mLOTB bufferz Iz 5,

% TB bufferid. &ffE%. 49°CICTIREFEL TF I,

o ST R fa

#EHT5HD

T A

=X = (100%, 90%. 80%)

U > iekifErE (PBS)

- FERUK

- EBAH (90%27' VU > 10% PBS)

© 4% /XTRNV AT ILT B R[0.1M NaH2PO,, pH7.4]
+ Propidium lodide (0.5 mg/mL) s %fbt4fa A

« IN—=T T A

- IR

- RBRE S Fa—T

s wA7BrENY b

STEP 1. GH&RE) 7 D #EfiE)

1)
2)

VI a—hLEATA KT T RAEGEHLTRFEWN,
Wik A 4% NTRALAT LT E R (4%PFA) THEHELET,

Fﬁ,
fEngy

10%HL~ U oA~ Y CCTOEED ATRETT 28, AT, RHEERKE D ET DT, 4%PFA O
EHEZRBBOLES, =% — AT & P UIIRRRRADORR E R L5803 H ) FTOTHEM LA
WTTaEWY,
AR OE S 1T, 3-5 um AN T,
a) NZ 7 ML
4%PFA CTHEE®R. T 74 o EELET,
b) Fratlf
WASUI R % 4% PFA CREER, PBSICTS o 2E, P L TRFE,
WIS &4 2 %5415, STEP 4. (DNA nick end labeling)/ D #{EZBIIE L CF &, F72, 4]

A OFMRTIER L TR &V,

_11_
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STEP 2. (B X5 7 ¢ L 4LEE)

FHEAT » 7BV T, ARROFERICERE L TEE W,
1) FLLAT3 5T o3E, RIELET,

2) 100%~=% /—/ 353 T 23 F, RIELET,

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

4) 80%TH /—/MI 339D 3, ZELET,

5) RERKIZ2 T o4 E RIELET,

STEP 3. (proteinase K (PK) XLEE)

HAEO R 2T 250, AEEIIARE T,

1) 500 uLOPBS Z % IZ D, 37°C T30 HIIGE S E T, (B DHWIE, 37°CITiliH7-PBS
B NIRRT AT A REAfL, 15307 G SEET, )

2) PBSEHAW &L L, 250 uLOPK solution Z fHAKIZ OF, 37°C T304 MG S E T,

3) FEHRUKIZ25 9 o4m], RIEL Tl L £,

SO TV B RIZTAT solution % #4i L 97, TdT solution D ERLIOKH TIT-> T F IV,

STEP 4. (DNA nick end labeling)

1) 50 pLOTAT buffer IIZ kI OW, FIRTS-100MSSEET,

2) TdT buffer IZ AWK E L, 50 pLOTAT solution Z fH1## (2 D1, 37°CT6047 [ S i <4
e

3) TdT solutionZ A% & L. TB solutionZ AFL7= AZHIIRIE L T, iR TISA MG S
TET,

4) FERDKIZ27 3 o4E], RIEL THFL £

STEP 5. (xtHegufs)
1) 50 uL®Propidium lodide (0.5 pg/mL) Z#HA%IZDHE, 4°CTI5 =205 S SEE T,
2) PBSIZSmiR{E L THELET,

STEP 6. (EHA & K&

) EHAAl 90% 7 UEU . 10%PBS) TEAL, WX—T T Z2&ENTET,
2) TSR TRSEL £,

-12-



CODE No. 8445

¢ 77— A FA MY —¥
itk bre—ne@fa be— L Z2BWCHET S Z L2 BEID LET,
B Btk b a—b ; SREH M AL ERCRagiIAL 72 & OMIRaRE (F173895%LL 1) %, DNase IZLPE (DNase
I (1 pg/mL)%37°CT605 ML) L7=H oD
fatt =2 b m—/L ; DNase ILER L T 72\ BRI

EHETo2HD
U vl E R (PBS)
- PBS (0.2% BSA®)
« 4% /8T RNV LT LT B R[0.1M NaH,PO4, pH7.4]
© 0% =X ) —)L
LN
- RpE S Fa—7
s vA7BrENY b

STEP 1. (KEREDERE)
1) % PBS (0.2% BSA &) THEIVES L £,
2) 4% /NTHRNLAT VT E R (4%PFA) % T 4°C C30 REEE L9,
3) #flfaz PBS (0.2%BSA &) T2REITESELET,
Bl =8/ —ART7 € BRI AOFRE L 2 5 HA0RH Y T 0T, FEICHEH LAV TFED,

STEP 2. (KK DZ@M L)

cell pellet {Z 200 uL @ 70% T~ % / —/L &N Z & L, -20°C T 30 /s L £,
’@ﬂﬁ%‘fﬁ/)“(b\éfﬁ TdT solution % %£fii L £, TdT solution D{ERUIK T TIT o TTF EU,
LB DOEIEAT v T ~EBICHED WAL, Milaa 70% =% 7 — /B L C-20°C I CTRTEL
T, R LIV 7 E T EBIDANICHE L TTF I,

STEP 3. (DNA nick end labeling)
Dl%smwuﬂm@'@@%@% 30 uLOTAT solution% /il 2. THEfLZ & L, 37°CT
RIS E T, o b e —Zxr LT, 30 uLdnegative TdT solution (TdT

MMMHéﬂﬂdeW%w1®%A(%5ubLﬁm)Tﬁébt%@)%mzfﬂ@
I L, 37°CT60 I SUG S ¥ E T,

2) PBS (0.2% BSA®) T2lEREELET,

3) cell pelletiZ200-500 uLOPBS (0.2% BSAE) Z Mz TEEL, 7 —H A hA—H¥—T
HELET,

_13_
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¢ CytospintEA DY,
itk bre—ne@fa be— L Z2BWCHET S Z L2 BEID LET,
B) BtE= > ba— v SRR HEEERCRajifl L e & OMIfakE (AE17595%LL ) %, DNase JLEE (DNase
I (1 pg/mL)%A37°CT605 MALEE) L7zd D
fatt =2 b m—/L ; DNase ILER L T 72\ BRI

#EHT5HD

- PBS (2% v RIEMIE (FCS) . 0.09% NaNs)
- FERIK (0.2% BSAE)

+ PBS-T (0.5% Tween-20, 0.2% BSA)

-+ 4% /XFRNL LT VT E R[0.1M NaH,PO4, pH7.4]
+ Propidium Iodide (0.5 pg/mL) * xtLbHeta

- FAHI (90% glycerin, 10% PBS)

c HR—=T TR

- IR

- RBRE S Fa—T

s A 7Ny b

STEP 1. (Cytospin)

Mifl 2 PBS (2% FCS. 0.09% NaNs) THEREIPEHE L, TERIEICHEDWTER L £,
Cytospin [ I H T DRI L o> T, ZOEMENR R 30, TiLOFHERBLED
H%ZT9,

MfEEL : AT A4 K772 1/&HZ0 ., 50-100 uL OFMALERET (1 x 10° cells/mL)
[R5 300-500 x g
RS ¢ 5-10 43

STEP 2. (KERRDEE)
1) FIEEZ: & OB LWEIC Y TR 58 60 23, ALz 8 L E 3,
2) 4% NTHENLLT VT E R (4%PFA) & W T 4°C TS5 MEE L ET,

TH ) NANRT B TR R AR E G ERH Y FTOT, BEEICHEH LRV TTFIN,

STEP 3. (K DZ @M L)
4% NTHRNVLET VT B REHWIEE L, PBS-T (0.5% Tween-20, 0.2% BSA) ZHildizd
HTHIRT IS5 RS SEET,

HEE S STV 2 BICTT solutionZ #fii L £9°, TdT solution D {ERLZOKH TIT o TF S0y,

.14.
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STEP 4. (DNA nick end labeling)

1) A7 A REREEUKCIEESR L ET,

2) MEHRUKZFLNEE L, 50 uLOTAT solution Z il |2 O+ T37°CT604r M UG S & FE 57,
Patk o> b — 2k LTl 50 puL @ negative TdT solution (TdT buffer 1T &
FITC-dUTPZ19:10%I|#5 (28.5 uL: 1.5 uL) TEA L7 H D) ZMaIiZDOHT37°CT60
SIS S ET,

3) TdT solutionZ$A\ k& L, AT A RZPBST3EEGE L £7,

STEP 5. (xtHegufs)
1) 50 uL®DPropidium lodide (0.5 pg/mL) ZMIFLIZOH, 4°CT15-2053 MG S HE T,
2) A7 A R%&PBST3EIVFLET,

STEP 6. (A &7
) EHAH (90% 7 VtEV 10%PBS) TEHAL, WN—=FTF2znTET,
2) HECHEMENC THREEL £,
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