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[FmEr]

DNA fragmentation represents a characteristic of late stage apoptosis. DNA fragmentation in apoptotic cells can be detected by
terminal deoxynucleotidyl transferase (TdT)-mediated dUTP nick end labeling (TUNEL).

The TUNEL assay relies on the presence of nicks in the DNA which can be identified by TdT, an enzyme that catalyzes the addition
of dUTPs that are secondarily labeled with a marker.

All the existing TUNEL assays contain the highly toxic sodium cacodylate which might induces apoptosis and also decrease DNA
production and DNA strands. Our Cell Meter™ TUNEL Apoptosis Assay Kit uses proprietary buffer system free of sodium
cacodylate.

The kit is based on incorporation of a fluorescence dye TF3 modified deoxyuridine 5'-triphosphates (TF3-dUTP) at the 3' OH ends
of the DNA fragments that form during apoptosis. The assay is optimized for the direct detection of apoptosis in either detached or
attached cells without using antibody.

The kit provides all the essential components with an optimized assay protocol. It is suitable for fluorescence microplate reader,
fluorescence microscope, or flow cytometer. Its signal can be easily detected at Ex'Em = 550nm/590 nm.

[#BEDSER]

This protocol only provides a guideline, and should be modified according to your specific needs.
Note: Thaw Components C at room temperature, keep Components A and B on ice before use.

1. Culture cells to an optimal density for apoptosis induction according to your specific protocol. We recommend about 30,000 to
50,000 cells/well for adherent cells grown in a 96-well microplate culture, or about 1 to 2x10° cells/mL for non-adherent cells. At
the same time, culture a non-induced negative control cell population at the same density as the induced population for every
labeling condition. Here are a few examples for inducing apoptosis in suspension culture:

1) Treat Jurkat cells with 2 pg/ml camptothecin for 3 hours.

2) Treat Jurkat cells with 1 yM staurosporine for 3 hours.

3) Treat HL-60 cells with 4 ug/ml camptothecin for 4 hours.

4) Treat HL-60 cells with 1 uM staurosporine for 4 hours.

2. Fixation and Permeabilization

2.1 Remove cell media.
2.2 Add 100 pL/well/96-well plate of 4% formaldehyde fixative buffer (not supplied) to each well.

Note: For non-adherent cells, add desired amount (such as 2 x 106 cells/mL) of 4% formaldehyde fixative buffer.
2.3 Incubate plates for 20 to 30 minutes at room temperature.

2.4 Remove fixative.

Optional: add 100 pL/well/96-well plate of the permeabilization reagent (0.2% Triton X-100 in PBS, not supplied) after the fixation
if needed, and incubate the plate for 10 minutes at room temperature.

2.5 Wash the cells with PBS 2-3 times.
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Optional: You may also prepare a positive control for TUNEL reaction using DNAase | by digesting cells with DNAase | for 30 min
at room temperature before proceed to TUNEL reaction (Step 3)

3. TUNEL reaction

3.1 Prepare reaction mixture just before use based on the number of samples to be assayed:

Reaction Components Volume Per Well

100X TF3-dUTP 0.5uL
Reaction Buffer 50 uL
Total volume 50.5uL

Note: Each cell line should be evaluated on an individual basis to determine the optimal cell density.
3.2 Add 50 uL of the reaction mixture (from Step 3.1) to each well or tube and incubate at 37°C for 60minutes.

3.3 Remove the reaction mixture, and wash the cells 3-5 times with 200 uL/well of PBS.

4. Monitor the fluorescence intensity by fluorescence microscope, flow cytometer, or fluorescence microplate reader at EXEm =
550/590 nm.

5. Optional: Stain the nucleus with 1X Hoechst (Component C, Ex’Em = 350/460 nm) for image analysis.

[#iEo47]
1. 96-Well Fluorescence Plate Reader Sample Data:
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Figure 1. Apoptosis analysis in Hela cells using TUNEL Apoptosis Assay Kit. Hela cells at 30,000 cells/100uL/well were treated with 1
UM staurosporine for 4 h (Red) while un-induced cells were used as a control (Blue). Cells were incubated with reaction mixture for 1

hour at 37°C. The Fluorescence was measured at Ex’Em = 550/590 nm (cut off at 570 nm) with a Flex Station microplate reader
using bottom read mode.

2. Fluorescence Microscope Sample Data:

A.Control B. 2 hours C. 4 hours

Figure 2. The Fluorescence imagining indicated the increase in TUNEL reaction with the addition of 1 uM staurosporin for 2h (B) or
4h (C) compare to control (A) in Hela cells. Cells were incubated with reaction mixture for 1 hour at 37°C. The Fluorescence intensity

of the cells (30,000 cells/ 100 pL per well) was analyzed under a fluorescence microscope with a TRITC channel. DNA strand breaks
are shown as more intense fluorescent staining spots in cells treated with staurosporin.
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[F=REMT]

PR SATRY, SEUE—L DNA RIS, XLAYIEFSUIRTZ/MEBAIERELE DNA, SR E A DNA BIRERE. XHHEMEIE
HESHENE, MEENTEKERS DNA BEZ4% 180 bp-200 bp HIEEHI(E, RIMAIRASHERIE KD E2MIFZHER Ladder
B, MpATETHIE DNA FEITHE KM, ATLLL T 180-200bp A DNA ladder. £ [F4H DNA BZiEt, HEM 3-OH AT LUFE R iwmAR
S EBER4E #5B8(Terminal Deoxynucleotidyl Transferase, TdT)B4# (& T~ N _E 4R & KSR $H(SF488)FRriC B dUTP(fluorescein-dUTP), iX
2 TUNEL(TdT-mediated dUTP Nick-End Labeling);£ & 408 YRR . 488-dUTP #RiCHY DNA FILARR BMREREM RN
HRARXAMES. TUNEL SERTLLUEEMARNE T 4B, IR 4Pk ERRMAYETMIEMA DNA SERTRAI M.

TUNEL 23&eh, TdT BEfE{L dUTP 3B ABTZLAY DNA $%8Y 3-OH Kifi. HUEFRCH dUTP (30 digoxin-dUTP. 4£4I%&-dUTP),
EATCAUEZERITREMEN, 2—HMERE, BEENRNIFE.

[R5
PSS BRI a% a%
Mf276-A TUNEL Equilibration Buffer 2x1 mL 5mL
Mf276-B TUNEL Reaction Buffer 2x0.5 mL 5%0.5 mL
Mf276-C TdT Enzyme 20 uL 50 L
Mf276-D Proteinase K (2 mg/mL) 40 pL 100 L
Mf276-E DNase | (2 U/uL) 5L 13 pL
Mf276-F 10 x DNase | Buffer 100 pL 260 L

CEEEm]

1) FORFERFEZERED, REMEALEFEREFEE,, LIBERLER.
2) TUNEL Equilibration Buffer #1 TUNEL Reaction Buffer &% Sodium cacodylate trihnydrate F1Cobaltous chloride, {3 BHiE
MEOE. FE, BEMEKE, BAUBERENKAGRE, BRRERZRESMRLE.
3) AFmXRTFEUARMBEZERRA, TEATRKZEHIET, T1EATEREAR, TEERTEBEEN.
4) ATENREMNER, BFEIWRHB X EFERE.
[B&#MH]
PBS %k (pH~7.4); 4%ZEHEE (in PBS); HIMIEBER (BSA) RIEEME. FME; 70%ZEE (Bik); BRIEAEF (A
BT HEAD
[EA7FE]
—. HREER:

1. MRERRNEE:

1) "ik: EZE—HRAMMBEER (MATRE TdT BEERITUNEL REHR).
2) PBS EIEHAMEAIR.

3) WRAEE: MABE 4% ZREARE(PH 7.4)%i&, 4°C HE 30 min .
4) PBS &SRR

5) BB : IMNKLEFAE 70%Z 82, 7£-20°CiEE 4 h. fBEEETE 70% LB -20°CRIEH T RE—E. . &M AECHF PBS
fy 0.2% Triton X-100 RiKEIE, EIRME 20 min .
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6) PBS &itmpEmIX.

2, AERARFHES:

1) ERTRZRERREABARAYIS 2 X, B8R 5min, UMRBIERYE. £ ZFLXEE, FHX, BHEENEAHETILRIE
2) ERET, BUIRBERRRTRKZESRE 2 X, X 5min,

3) BET, BURHAZEZREETRREHRENZE (95%. 90%. 80%. 70%) #, SMIKESZE®E 1 )X, X 5min.

4) ZRT, BURRRTHEKPRR 10X, X 3min, BRIFRRT 1xPBS H/FHk 1 X, ®X 3min, AEKNMOKRTFIA
HAREZ Rk,

5) AGEANEETREABERSHRLE, UETHBEIESHRC.

6) ¥ 1:100 BYELHI, % 2 mg/mL B9 Proteinase K i&i&F 1 x PBS #%#%, FELKIKRE RN 20 yg/mL. SAMHEA LM 100 uL #5712
FHY Proteinase K A, B GEBESTHARE, =EIFE 20 min. (Proteinase K IS ERTE], JEE ZIRIET G BIA DR A
.

#: EAE K TNESIERSR, BEKFNEHETESETIARE, IAERER EHEHKE. BE—#% 10~30 min, 4pm &
ABAFALA 10 min, {8 30 ym AHHAA 30 min. FKSBF SEEFBEEHR.

7) PBS RiEFEXVIARR, B8R 5min, RIRERESZRIRE, BLBFHERKEREPRFTE. i X—PPIUEEARE K
HETE, BNSTmETHEENIRCRE.

3\ KHEALT A HRAES:

1) BKEVRHETERMAREE, =R 20 min, BEF.

2) BEERRRE 4% RBAEFK (in PBS) &, =REE 30 min.

3) PBS FiEFXMARR, BIX 5min.

4) BELKNOIRTEIE R EEARE BRI

5) 1% 1:100 BIELHI, 4% 2 mg/mL B9 Proteinase K A& A 1 x PBS #f%, FHLKREH 20 ug/mL. B MEEA LM 100 uL #%%
g?ﬂﬂ;;;iinaseK B, FEARBSLUMEAXE, TEMAE 10min. Proteinase K BUNFEETE. REERETELRBBLRER

#: EAE K TNESIERSR, BEKFEEHETESEIARE, TAEREHE SHEHKE. BE—#% 10~30 min, 4pm &
GHWREFALA 10 min, {E 30 ym ZANAA 30 min, FREAREMNE. SKSBRE. SEEFRBEBR.

6) PBS RIEFRMAAR, B8R 5min, MEBRRESRNRE, HLEFHERBEESHRFEHE,

4, PAMERLIR(IXPRtEXTRIFITIE SR, HEMERIHAIT TUNEL REDER)

1) 12 1:10 RIELBIF ddH20 3% 10 x DNase | Buffer #%%5% 1 x DNase | Buffer %& .

2) &#f0 100 pL 1 x DNase | Buffer B2 iBEMMEAR L, =RFE 5min,

3) F 1 xDNase | Buffer A 1:100 #%% DNase | (2 U/uL), FEALIKE 20 U/mL BITIER.
4) BRRWIBS A, A 100 pL JKE A 20 U/mL DNase | TEi, =B E 10 min.

5) BRREZRKRME, PBS Fitttm 2 X

IRHEFXERREEILE 10 Skt 1 SHEIE 422-1 = (AIREAHK) ek iE: (86) 010-59724293



K J X X
‘® MeiSbio It REBEELE YR B/ E Mei5 Biotechnology, Co., Ltd

= 3§l TUNEL #5057 :

1. FscEcHl TUNEL RECRER: BMHEAZTEEMA 1uL TdT B§AY 50 uLTUNEL R RNZEH&.

FrEEmEE 1 5 10
Mi276-C TdT B R(UL) 1 5 10
Mf276-B TUNEL Reaction Buffer (uL) 50 250 500

2. BRI 100 uL TUNEL F&E4:%, S 5 min.
3. FEFEENRK, REKNMORETNAHERBENZRRIE, SMNMEARMA 50 pL TUNEL RERE K.
a)hEELHRE, A=A FEMRIIOBEMAR, 37°CEAES 60 min.

b) BF4HAE, AIMAMFLRS, RAMFLRIKSZRHTHESER 15 min BEMNRZRNE, BRI RE. 37°CEEFE 60

min.
ALK, AZSWAFEMENOBEHRR. BHAERTEER, 37°CIEREREE 2 b, BEEBHE—KSVEKKD
RIEE. 37°CEELIEE 2h,
4, EHEKRNK, £ 1xPBS WL RE%E 2 )k, X 5min. BEREEEHT PBS $4 0.1% Triton X-100, Hh& 5
mg/mL BSA HEMBEFRFER 3 IR, BIX 5min, LIRSS
5. (AIiE) 8% S MEABMIRESR 2 ug/mL B9 DAPI 2%, BEAX=B\E 10 min, £B%E, BREELER, FIEHAKAE 1xPBS
HESEERE 3 R, ®XX 5 min.

6. (L) FhH: BYIBEHEARLLAEKRE 5min, BEA 70%ZEE% 5min, 5§ 80%ZEERE 5min, 90%ZEER% 5 min, 95%
ZE22% 5min, TIKZEERR 5min, REBVIFRHEARE TREEFIFSHN-RRZMEMALLIE 28, X 5min. GEXEF
BIE). BkERE, BERYIFBENRE, SMIFHAREN 50 uL MURAERIFIHR, =LEEHF, BETHIRERREEH
B, EBRSEUFEHRTS,

7. ARARHIRSRNXAMUNE . 217, F6013-B B—FRBILRAE, HARK. KFKKDAA 485 nm, 515 nm(EATLHAE
R#ARIE LR ETOE, RAMA TdT BERIFAMRT BAEARRWIRIC LI,
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