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Protocol
Cat. No. K2271

TUNEL Apoptosis Detection Kit (DAB) 

  Introduction

The TUNEL Apoptosis Detection Kit (DAB) can be used to detect nuclear DNA fragmentation in tissues or cells 

during apoptosis. Intracellular DNA endonuclease enzymes are activated during apoptosis, severing genomic 

DNA between nucleosomes, and DNA is degraded into fragments of 180-200 bp or other integer multiples. The 

TUNEL kit uses TdT enzyme to incorporate biotin-dUTP onto the 3 ́-OH ends of fragmented DNA, then uses 

HRP-labeled streptavidin (Streptavidin-HRP) to bind the biotin-dUTP. Finally, add the DAB substrate to detect 

apoptosis.

This kit can directly use a common light microscope to detect, which is convenient to use. At the same time, this 

kit has a wide range of applications, which can be used to detect apoptosis in frozen or paraffin sections, as well 

as apoptosis in cultured adherent cells or suspension cells.

  Components and Storage
                           Size

20 rxns 50 rxns 100 rxns Storage 
Components

TdT Enzyme 100 μL 250 μL 500 μL -20°C

Bition-dUTP 100 μL 250 μL 500 μL -20°C away from light

5× Reaction buffer 160 μL 400 μL 800 μL -20°C

TdT Dilution Buffer (optional) 500 μL 1 mL 2 x 1 mL -20°C

Streptavidin-HRP 22 μL 55 μL 110 μL -20°C away from light

Streptavidin-HRP Dilution Buffer 1 mL 2 x 1.25 mL 4 x 1.25 mL -20°C

DAB-A Solution 6 mL 15 mL 30 mL -20°C away from light

DAB-B Solution 6 mL 15 mL 30 mL -20°C away from light

Protein K (2 mg/mL) 40 μL 100 μL 200 μL -20°C

Dnase I 5 μL 10 μL 20 μL -20°C

10× Dnase I Buffer 100 μL 250 μL 500 μL -20°C

Shipping: Dry ice                            Shelf life: 1 year

  Protocol

1. Materials Not Supplied
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TTTTTTTTTTTTTTTTTTTUUUUUUUUUUUUUNNNNNNNNNNNNNEEEEEEEEEEEEELLLLLLLLLLLLLL Apoptosis Detection Kit (DAB)))))))))
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The TUNEL Apoptot sis Detection Kit (DAB) can be used to detect nuclear DNNA fragmentation in tissues or cells 

during apoptosis. Intracellular DNA endonuclease enzymes are activated during apoptosis, severing genomic 

DNA between nucleosomes, and DNA is degraded into fragments of 180-200 bp or other integer multiples. The

TUNEL kit uses TdT enzyme to incorporate biotin-dUTP onto the 3 ́-OH ends of fragmented DNA, then uses

HRP-labeled streptavidin (Streptavidin-HRP) to bind the biotin-dUTP. Finally, add the DAB substrate to detect

apoptosis.

This kit can directly useeeeeeeeee aa a a a aa a aaaaaa cocococococoooococoooooocooc mmmmmmmmmmmmmmmmmmmmmmmmm on light microscope to detect, which is convenient to uuuuuuuuuuuusessesesesesesesseseseeeeeeeees . AtAtAtAtAtAtAtAtAtAtAtAAAAAAAAA ttttttttttttthehehehehehehehehehehhehh  same time, this 

kit has a wide rangggggggngngge e e eeeeeee e ofofofofofofofofofofofooo aaaaaaaaaaaaapppppppppppppppppppppp lications, which can be used to detect apoptosis in frozzzzzozzzzzenenenenenenenenenenenne ooooooooooor r r r r r rrrr rr r papapapapappppappapp raffin sections, as well 
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Components and Storage
                           Size

20 rxns 50 rxns 100 rxns Storage
Components

TdT Enzyme 100 μL 250 μL 500 μL -20°C

Bition-dUTP 100 μL 250 μL 500 μL -----------2020202020202020202020°C°C°C°C°C°C°CC°C°C°C°CCC away from light

5× Reaction buffer 160 μL 400 μL 800 μLLLLLLLL -20°C

TdT Dilution Buffer (o(o(o(o(o(o(oo(o(o(oo(optptptptptptptptptptptptpttioioioiooioioioioioioioioonananananananananananaaaananal)l)l)l)l)l)l)l)l)l)l)l)l 500 μL 1 mL 2 2 22 22 2 2 2 222 222222 x x x x x xxx xx x xxx xxx 1111111111111111 mLmLmLmLmLmLmLmLmLmLmLmLL -20°C

Streptavidin-HRRRRRRRRRRRRPPPPPPPPPPPPPPPPP 22 μL 55 μL 111111111111111111111111111111111100000000000000 μL -20°C away from light

Streptavidin-HRP Dilution Buffer 1 mL 2 x 1.25 mL 4 x 1.25 mL -20°C

DAB-A Solution 6 mL 15 mL 30 mL -20°C away from light

DAB-B Solution 6 mL 15 mL 30 mL -20°C away from light

Protein K (2 mg/mL) 40 μL 100 μL 200 μL -20°C

Dnase I 5 μL 10 μL 20 μL -20°C

10× Dnase I Buffer 100 μL 250 μL 5050505050500505050005050500 0 0000 μμμμμμμμμμμLLLLLLLLLLLL -20°C

Shipping: Dry iccee eee e e eee                                 Shelf life: 1 year
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1) Reagents: 4% Paraformaldehyde in PBS, PBS, 0.3% H2O2 in PBS, 0.3% Triton X-100 in PBS, Xylene 

(paraffin sections), ethanol (paraffin sections), ddH2O.

2) Other materials: coverslips/slides, wet box.

2. For paraffin sections

1) Immerse the slides in xylene 2 times, 10 min per time, to completely remove the paraffin.

2) Immerse the slides in absolute ethanol 2 times, 5 min per time. Subsequently, immerse the slides in 90%, 

80%, and 70% ethanol for once, 3 minutes each time.

3) Wash the slides 3 times with PBS, 5 min per time. Then carefully blot the excess liquid around the sample 

on the slide with absorbent paper.

4) Dilute the Proteinase K (2 mg/mL) 1:100 in PBS to make a 20 μg/mL Proteinase K solution. Drop 100 μL 

Proteinase K (20 μg/mL) on each sample, ensuring the solution can cover the entire sample area. Then 

incubate at room temperature for 15-30 min. 

*Note: Proteinase K permeabilization time that is too long will increase the risk of tissue sections falling off slides during subsequent 

wash steps, and too short a time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be 

necessary to optimize the incubation time. 

5) Wash the slides 3 times with PBS, 5 min per time.

6) Immerse the slides in 0.3% H2O2 in PBS and incubate for 20 min at room temperature to block 

endogenous peroxidase in sections. 

*Note: Do not soak in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resulting in false positives. 

1) Wash the slides 3 times with PBS, 5 min per time. Gently remove excess liquid and carefully blot the 

liquid around the sample on the slide with absorbent paper. The treated samples are kept moist in a wet 

box. 

2) Go to step 6.

3. For frozen sections

1) Equilibrate the frozen sections to room temperature. Then immerse the slides in 4% paraformaldehyde 

solution at room temperature for 30 min.

2) Wash the slides twice with PBS, 5 min per time.

3) Add 100 μL of 0.3% Triton X-100 in PBS to each sample to cover the entire sample area and incubate for 

5 min at room temperature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary 

to optimize the incubation time. 
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1) Reagents: 4% Paraformaldehyde in PBS, PBS, 0.3% H2O2 in PBS, 0.3% Triton X-100 in PBS, Xylene 

(paraffin sections), ethanol (paraffin sections), ddH2O.

2) Other materials: coverslips/slides, wet box.

2. For paraffin sections
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80%, and 7777777770% ethanol for once, 3 minutes each time.

3) Wash the slides 3 times with PBS, 5 min per time. Then carefully blot the excess liquid around the sample 

on the slide with absorbent paper.

4) Dilute the Proteinase K (2 mg/mL) 1:100 in PBS to make a 20 μg/mL Proteinase K solution. Drop 100 μL

Proteinase K (20 μg/mL) on each sample, ensuring the solution can cover the entire sample area. Then 

incubate at room temememememememmemmememmpepepepepepepepepepepeeep rararararararaaarararratututututututututututuuuure for 15-30 min. 

*Note: Proteinase K ppppppppppppererererererrerererereree mememememememememememememeabababababababababababbababilililililililililillililliziziziziiiziziziziizizizizizizatatataataataaaaa ion time that is too long will increase the risk of tissue sectionsssssssssssss ffffffffffalalalalalalalalalalalalallililililililililililingngngngnggngngngngngngngg ooooooooooooooooofffffffffffffffffffffffffffffff ssssssslides during subsequent 

wash steps, and totototototototoootototoooooooooooooo shsshsshshshshhhhhhshshhhhshhsshs orororororororororororororortt tttttttttttt a time may result in inadequate permeabilization and affect labeeeeeeeeeeeelililiililililiiiilingngngngngngngngngngngnggg eeeeeeeeeeeeeeeeffffffffffffffffffffffffffffficiciciciccicicicicicicicici ieieieeieieieeieiency. For best results, it may be 

necessary to optimize the incubation time. 

5) Wash the slides 3 times with PBS, 5 min per time.

6) Immerse the slides in 0.3% H2O2 in PBS and incubate for 20 min at room temperature to block 

endogenous peroxidase in sections. 

*Note: Do not soak in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resultinnggggggggggggggg inininininininininininn false positives.

1) Wash the slides 3 tititititititttit memememememememememememmessssssssssss wwwwwiwwwwwwww th PBS, 5 min per time. Gently remove excess llllllllliqiiqiiqiiqiiqqqqiqqqqquiuiuiuiuiuiuuiuiuiuuuuuuuuu d dd ddd d d d dd anananananananananananannandddddddddddd carefully blot the 

liquid aroundd thththththththththhtht e e e e ee e eee sasasasasasasasasasasasasassassasaasammmmmpmpmpmpmpmpmpmpmpmmpmmmpmpmm lellll  on the slide with absorbent paper. The treatedddddddddd sasasasasaasasasasaas mpmpmpmpmpmpmpmpmpmpmpmmppleleleleleleleleleleleleleessss are kept moist in a wet

box. 

2) Go to step 6.

3. For frozen sections

1) Equilibrate the frozen sections to room temperature. Then immerse the slides in 4% paraformaldehyde 

solution at room temperararararararararature for 30 min.

2) Wash the slidesssssssssss twwwwwwttwwtwtwttwttwtwtwwwwtwicccccccccciciccicicicicce e ee ee e eee e wiwiwiwiwiwiwiwiwwiwiwiwiw tttthtttt PBS, 5 min per time.

3) Add 1000000000000000 0 0000 0 0 00 0000 00 00 μμμμμμμμμμμμμμμμμL L L LLLL L LLLLLLLLLLLLLLL ofofofofofofofoffofofof 0000000000000.3% Triton X-100 in PBS to each sample to cover thhhhheeeeeeeeee eeeeee eneneneneneneenenenenenenenenene tire sample area and incubate for 

5 min atatatatattatatatattattatt rrrrrrrrrrrrrrroooooooooooooooo m temperature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary 

to optimize the incubation time. 
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4) Wash the slides 3 times with PBS, 5 min per time.

5) Immerse the slides in 0.3% H2O2 in PBS and incubate for 20 min at room temperature to block 

endogenous peroxidase in sections. 

*Note: Do not soak in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resulting in false positives. 

6) Wash the slides 3 times with PBS, 5 min per time. Gently remove excess liquid and carefully blot the 

liquid around the sample on the slide with absorbent paper. The treated samples are kept moist in a wet 

box. 

7) Go to step 6.

4. For adherent cells or cell coverslips

1) Remove the cell culture medium and wash cells once with PBS.

2) Fix cells with 4% paraformaldehyde for 30 min at room temperature.

3) Wash cells twice with PBS to remove residual paraformaldehyde. 

4) Add 0.3% Triton X-100 in PBS to each sample to cover the entire sample area and incubate for 5 min at 

room temperature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary 

to optimize the incubation time. 

5) Wash cells 2 times with PBS. 

6) Add 0.3% H2O2 in PBS to each sample, ensuring the solution can cover the entire sample area. Incubate 

for 20 min at room temperature to block endogenous peroxidase in sections. 

*Note: Do not incubate in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resulting in false positives.

7) Wash cells 2-3 times with PBS.

8) Go to step 6.

5. For suspension cells or cell suspensions

1) Collect cells and wash cells once with PBS. Then resuspend the cells in PBS at the density of 2 x 106 

cells/mL.

2) Preparation of cell smears: pipette 50-100 μL of the cell suspension onto a poly-L-lysine coated slide and 

use a clean slide to gently spread the cell suspension. To make the cells adhere more firmly, dry the 

sample or use appropriate adhesion reagents.

3) Immerse the smears in 4% paraformaldehyde for 30 min at room temperature.

4) Wash the smears twice with PBS to remove residual paraformaldehyde. 
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box. 

7) Go to step 6.

4. For adherent cells or cell coverslips

1) Remove the cell culture medium and wash cells once with PBS.

2) Fix cells with 4% paraformaldehyde for 30 min at room temperature.

3) Wash cells twiceeeeeeeeeee wiwiwiwiwiwiwiwiwiwiwiwiwiwwiwiww ththththththththththth PPPPPPPPPPPPPPBSBSBSBSBSBSBSBSBSBSBSBSBSB  to remove residual paraformaldehyde.
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room tttttttttemememememememememememememememme ppppppepppppppppp rature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary

to optimize the incubation time. 

5) Wash cells 2 times with PBS.

6) Add 0.3% H2O2 in PBSSS  totototototototootoo each sample, ensuring the solution can cover the entirerererereeeerererere sasasasasasasasasasaampmpmpmpmpmpmpmpmpmpmpplellllllll  area. Incubate

for 20 min at room tttttttttttttttemememememememememmemememempepepepepepepepepepepeepeerararrarararrrarararr ture to block endogenous peroxidase in sectionnnnnnnnns.s.s.s.s.s.s.s.s.ss  

*Note: Do not incubatttttttttttttee e eeeeee ee e ininininininninnininnn HHHHHHHHHHHHH2222222222222222OOOOOOOOOOOOOOOO2222222 solution for too long, as H2O2 treatment may cause DNA A A A A A AAA frfrfrfrfrfrfrfrfrfrfrfrfrrfrf agagagagagagagagagagagaggagaagmememememememememememmmmemmmemmmmeeentntntnntntntntntntnntntntn ataaaaaaaaa ion, resulting in false positives.

7) Wash cececececececececececececececececellllllllllllllllllllllllllllllssssssssssssssss 222222222-3 times with PBS.

8) Go to step 6.

5. For suspension cells or cell suspensions

1) Collect cells and wash cells once with PBS. Then resuspend the cells in PBS atatatatatatatattaatat tttttttttthehehehehehehehehehehee dddddddddddddeneeeeeeee sity of 2 x 106 

cells/mL.

2) Preparatioooooooonnnnnnnnnnnn ofofofofofofofofofofof cecececececececececeeeellllllllllllllllllllllll sssssssssmears: pipette 50-100 μL of the cell suspensionnnnnnnnnnnnnnn oooooooooooooooooontntntntntntnntntntntntntntntnnnttnntooo oooo oooooooooooooooo aaaaaaaaaaaaaa poly-L-lysine coated slide and 

use a clclclclclclclclclclclclclclclclc eaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeeae nnnnnnnnnnnnnnnnnnnnnn slsssssssss ide to gently spread the cell suspension. To make the cells adhere more firmly, dry the

sample or use appropriate adhesion reagents.

3) Immerse the smears in 4% paraformaldehyde for 30 min at room temperature.

4) Wash the smears twice with PBS to remove residual paraformaldehyde. 
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5) Add 100 μL of 0.3% Triton X-100 in PBS to each sample to cover the entire sample area and incubate for 

5 min at room temperature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary 

to optimize the incubation time. 

6) Wash the smears twice with PBS. 

7) Immerse the smears in 0.3% H2O2 in PBS and incubate for 20 min at room temperature to block 

endogenous peroxidase in sections. 

*Note: Do not soak in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resulting in false positives. 

8) Wash the smears 2-3 times with PBS.

9) Go to step 6.

6. Positive control treatment (optional):

1) Dilute the 10× DNase I Buffer with ddH2O to make the 1× DNase I Buffer.

2) For the positive control, add 1× of DNase I Buffer to each sample, making sure the buffer can cover the 

entire sample area. Then incubated at room temperature for 5 min. 

*Note: For section slides, cell coverslips, and cell smears, add 100 μL 1× of DNase I Buffer to each sample is enough; For plates, 

the volume of 1× of DNase I Buffer can be adjusted according to the plate size. 

3) Dilute the DNase I with 1× DNase I Buffer at the ratio of 1:100 to make the DNase I working solution. 

Prepare the DNase I working solution freshly every time.

*Note: DNase I will denature under vigorous mixing, it is recommended not to mix the working solution by vortexing. 

1) After incubation, remove the 1× DNase I Buffer. Add the DNase I working solution, making sure the 

solution can cover the entire sample area. Then incubated at room temperature for 5 min. 

*Note: For section slides, cell coverslips, and cell smears, add 100 μL DNase I working solution to each sample is enough; For 

plates, the volume of DNase I working solution can be adjusted according to the plate size.  

2) After incubation, remove the DNase I working solution and wash 2-3 times with PBS.

7. Preparation of biotin labeling solution:

1) Dilute the 5× Reaction buffer with ddH2O to make 1× Reaction buffer.

2) Refer to the table below to prepare the biotin labeling solution, and the labeling solution needs to be 

prepared freshly every time. 

Experimental group/positive control Negative control (optional)

TdT Enzyme 5 μL 0 μL

Biotin-dUTP 5 μL 5 μL

1× Reaction buffer 40 μL 45 μL
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5) Add 100 μL of 0.3% Triton X-100 in PBS to each sample to cover the entire sample area and incubate for 

5 min at room temperature.

*Note: Longer permeabilization time increases the risk of sections falling off the slides during subsequent wash steps, and too short 

a permeabilization time may result in inadequate permeabilization and affect labeling efficiency. For best results, it may be necessary 

to optimize the incubation time. 

6) Wash the smeaeaaaaaaaaarsrsrsrsrsrsrsrsrsrsrsrs twtwtwtwtwtwwwtwtwwtwtwtwtwwiciciciciccciciccciciccicicicccceeeeeeeeeeeeee wiwwwwwwww th PBS.

7) Immerseeeeeeeeeeeeeee tttttttttttttttttthehehehehehehehehehehehehehehehhee sssssssssssssmmemmm ars in 0.3% H2O2 in PBS and incubate for 20 00 0 0 0 0 0000 0 000 00 mimimimimimimimimimimimimimimimmim nnn nnnn nnnnnnnnnnnnnnnnn ataatatatatataatata  room temperature to block 

endogenous peroxidase in sections. 

*Note: Do not soak in H2O2 solution for too long, as H2O2 treatment may cause DNA fragmentation, resulting in false positives.

8) Wash the smears 2-3 times with PBS.

9) Go to step 6.

6. Positive control treatmeeeeeeeentntntntntntntntntntnn (((((((((((opopopopopopopopopopoptional):

1) Dilute the 10000000000×××××××××× DNDNDNDNDNDNDNDNDNDNDDNNasasasasasasasasasasasasasasasasasasaaaa e eee eee e eeeee IIIIIII Buffer with ddH2O to make the 1× DNase I Buffer.

2) For the e e e e eeee e eeeeee e popopopopopopopopopoopopopopopopopooosssssisisisisisssisisisssisssiissssiititititititititititititit vevvvvvvvv  control, add 1× of DNase I Buffer to each sample, mamamaamamaamamamamaaaaamaaakikikikikikikikikikikikikikikkkkk ngngngngngngngngngngngngngngngggggggngggnn sssssssssssssure the buffer can cover the

entire sample area. Then incubated at room temperature for 5 min. 

*Note: For section slides, cell coverslips, and cell smears, add 100 μL 1× of DNase I Buffer to each sample is enough; For plates, 

the volume of 1× of DNase I Buffer can be adjusted according to the plate size. 

3) Dilute the DNase I with 1× DNase I Buffer at the ratio of 1:100 to make the DNase I working solution. 

Prepare the DNase I working solution freshly every time.

*Note: DNase I will denature undededededededededeeedeerrrrrr rr rrrr vivivivivivivivivivivivvigogogogogogogogogogogogoogog rorororororororororororor us mixing, it is recommended not to mix the working solutiiiononononnoo bbbbbbbbbbbbby y y y y yy yy y y yy yy vovovovovovovovovovovovoortrtrttrtrtrtrtrtrtrtrtrrtr exexexexeexexexeexeeee ing. 

1) After incubatititititititiititionononononononononoon,,,,,,,,, rerererrerereerererererererereereremmmmmomomomommomomomommomommommm ve the 1× DNase I Buffer. Add the DNase I wwwwwwwwwwororororororororororrkikikkikikikikikkikingngngngngngngngnngngng ssssssssssssssoloooooooooo ution, making sure the

solutionnnnnnnnnnnnnnn cccccccccccccccanannnannannnaaaaaaaaaaaaaan cococococococococococooovevvvvvvvvvvvvv r the entire sample area. Then incubated at room teteteteteteteteteteteteteteeteteeempmpmpmpmpmpmpmpmpmpmpmpmppppmppppmmpmpmpm eerererereererreeere ature for 5 min. 

*Note: For section slides, cell coverslips, and cell smears, add 100 μL DNase I working solution to each sample is enough r; For 

plates, the volume of DNase I working solution can be adjusted according to the plate size. 

2) After incubation, remove the DNase I working solution and wash 2-3 times with PBS.

7. Preparation of biotin labeling solution:

1) Dilute the 5× Reacttctctctctctctcttc ooioioioioooooonnnnnnnnnnnnnn bububububububububububububub ffffffffffffffffffffffffferee with ddH2O to make 1× Reaction buffer.

2) Refer to thehehehehehehehehehehehhe tttttttttttttabababababababababababblelelelelelelelellelelelele below to prepare the biotin labeling solution, ananannnanannnananananannannnndddddddddddddddddd ththtthththththththhhhththhhhhthththhhttheeeeeeeeeeee labeling solution needs to be 

preparrrrrrrrrrrrrededededededededededededededededed frfrfrfrfrfrfrfrfrfrfrfrfrfrffrfreeseeeeeee hly every time.

Experimental group/positive control Negative control (optional)

TdT Enzyme 5 μL 0 μL

Biotin-dUTP 5 μL 5 μL

1× Reaction buffer 40 μL 45 μL
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Total 50 μL 50 μL

*Note: The 50 μL labeling system is suitable for section slides, cell coverslips, and cell smears. For plates, the volume of labeling 

solution can be adjusted according to the size of the plate to make the labeling solution fully cover the cells. 

8. Sample biotin labeling

1) Add 50 μL of biotin labeling solution to each sample and incubate at 37°C for 1 h in the dark.

*Note: It is recommended to cut parafilm to cover the samples to ensure that labeling solution evenly covers the cell surface. If plates 

are used, PBS can be added to the plate interstitial or excess wells to reduce evaporation. 

2) After incubation, remove the biotin labeling solution and wash cells twice with PBS.

9. Streptavidin-HRP labeling and DAB colorimetric detection:

1) Refer to the table below to prepare the Streptavidin-HRP working solution. The Streptavidin-HRP Dilution 

Buffer is viscous, so it is recommended to prepare one more well.

1 sample 5 samples

Streptavidin-HRP 1 μL 5 μL

Streptavidin-HRP Dilution Buffer 49 μL 245 μL

Total 50 μL 250 μL

*Note: The 50 μL labeling system is suitable for section slides, cell coverslips, and cell smears. For plates, the volume of labeling 

solution can be adjusted according to the size of the plate to make the labeling solution fully cover the cells.

2) Add 50 μL Streptavidin-HRP working solution to each sample, then incubate at 37°C away from light for 

30 min.

*Note: It is recommended to cut parafilm to cover the samples to ensure that labeling solution evenly covers the cell surface. If plates 

are used, PBS can be added to the plate interstitial or excess wells to reduce evaporation.

3) Prepare the DAB working solution: Mix DAB-A Solution and DAB-B Solution at a ratio of 1:1 to make the 

DAB working solution. 0.2-0.5 mL of DAB working solution is needed for each sample. The DAB working 

solution needs to be prepared immediately before use, and is advisable to be used within 30 min after 

preparation.

4) After incubation, remove the Streptavidin-HRP working solution and wash cells 3 times with PBS.

5) Add 0.2-0.5 mL of DAB working solution to each sample and incubate for 5-30 min at room temperature 

in the dark. If the reaction is too strong and the color is too deep, the incubation time can be less than 5 

min, if the reaction is very weak, the incubation time can be appropriately extended, or even overnight.

6) Remove the DAB working solution and wash the cells with PBS, it is recommended to wash 3-4 times.

7) (Optional) Stain the nuclei with hematoxylin staining solution or methyl green staining solution. 

Subsequent wash cells 3 times with PBS.

8) Observe the results directly under the light microscope. Slides or smears also can be observed after 

mounting. Dehydration with 95% ethanol for 5 min, dehydration with 100% ethanol twice, 3 min each time, 
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Total 50 μL 50 μL

*Note: The 50 μL labeling system is suitable for section slides, cell coverslips, and cell smears. For plates, the volume of labeling 

solution can be adjusted according to the size of the plate to make the labeling solution fully cover the cells. 

8. Sample biotin labeling

1) Add 50 μL of biotin laaaaaaaaaaabebebebebebebebeebeeelililililillililllingngngngngngngngngngngngnn ssssssssssssolooooooooooo ution to each sample and incubate at 37°C for 1 hhhhhhhhhh ininininininnnninininn ttttttttttttthehehehehehehehheheheheh dddddddddddddark.

*Note: It is recommendeddddddddd totototototototototootototto cccccccccccccututututututututututuutut pppppppppppppppararararararararrararararaaa afaaaaaaaaaaaa ilm to cover the samples to ensure that labeling solution evevevvevevevevevevevveve enenenenenenenenenenenennenlylylylylylylylylylylyyl cccccccccccccoovovovovovovovovovovovvovovvo eeeeeereeeeee s the cell surface. If plates

are used, PBS can bebebebebebebebbebebebebebbe aaaaaaaaaaaaaaaadddddddddddddddddddddddddddddddddddedededededededededededededdee  to the plate interstitial or excess wells to reduce evaporationonononnonononononnnnn. . ... . 

2) After incubation, remove the biotin labeling solution and wash cells twice with PBS.

9. Streptavidin-HRP labeling and DAB colorimetric detection:

1) Refer to the table below to prepare the Streptavidin-HRP working solution. The Streptavidin-HRP Dilution 

Buffer is viscous, so it is recommended to prepare one more well.

1 sample 5 samples

Streptavidin-HRP 1 μL 5 μL

Streptavidinnnnnnnnnn----HRHRHRHRHRHRHRHRHRHRHRHRP P PP P P P PPPPP PPPPPPPPP DDDDDDiDiDiDiDiDiDDiDiDiDDiDiDiD lulululululululululululuuutittttttt on Buffer 49 μL 245 μL

Totallll 50 μL 250 μLLLLL

*Note: The 50 μLL LLLLLLLLL lalalalalalalalaalalalaaaabebebebebebebebebbebbbbb ling system is suitable for section slides, cell coverslips, and cell smemememememememmemeemeeararararararararararaararararssss.ssss  For plates, the volume of labeling

solution can be adjusted according to the size of the plate to make the labeling solution fully cover the cells.

2) Add 50 μL Streptavidin-HRP working solution to each sample, then incubate at 37°C away from light for

30 min.

*Note: It is recommended to cut parafilm to cover the samples to ensure that labeling solution evenly covers the cell surface. If plates

are used, PBS can be added to the plate interstitial or excess wells to reduce evaporation.

3) Prepare the DAB wowowowowoooowowowowooorkrkrkrkrkrkrkrkrkrkrrkinininininininininininnnng gg g g g g g g g ggg sossssssssssss lution: Mix DAB-A Solution and DAB-B Solutionnnnnnnnn atatatataaaaataattttttt aaaaaaaaaaaaaaaaaa rrrrrrrrrrratatatatatatatatatatatatioioioioioioioioioioioiooi of 1:1 to make the

DAB working g g g g gg ggg sososososososososososooluluulululululululutitititititititittitititititititititttionooooononononooonononononnoononon. 0.2-0.5 mL of DAB working solution is needed forororororooroo eeeeeeeeeeeeacacacacacacacacaccacchhhhhhhhhhhh sasasasssssassss mple. The DAB working

solutionnnnnnnnnnnnnnnn neneneneneneneeeeneneneeeeneneeneneenneeededededededededededdedss s s s s sssss ss tototttottotttt  be prepared immediately before use, and is advvvvvvvvvvvvvvisisisisisisisisisisisissisisssssssabababababababababababababababbbabablelllllleeelleeleelelll  to be used within 30 min after 

preparatatatatatatatatatatatatatatttioioioioioioioioioioioioioioiooion.

4) After incubation, remove the Streptavidin-HRP working solution and wash cells 3 times with PBS.

5) Add 0.2-0.5 mL of DAB working solution to each sample and incubate for 5-30 min at room temperature

in the dark. If the reaction is too strong and the color is too deep, the incubation tititititititititiititit memememememememememem ccccccccccccanaaaaaaaaaaaa  be less than 5

min, if the reaction iiiiiiiissssssssss veveveveveveeveveveveveryryryryryryrryryryryy wwwwwwwwwwwwweak, the incubation time can be appropriately exexexexexxexexexexteteteteteteeetetetetendndndndndndndnddnnnnnnnnn ededededededededededeedeeeeeeedded, or even overnight.

6) Remove thhhhhhhheeeeeeeeeeee DADADADADADADADADADADADAAB B BB B BB B B B B wowowowowowowowwowowwww rking solution and wash the cells with PBS, it issss s s s s s s s s s ssss rerererererererereererererereeeereccocccccccoooocccoccocoooccommmmmmmmmmmmmmmmmmmmmmmended to wash 3-4 times.

7) (Optionnnnnnnnnnnnnnnnalalalalalaalaalalalaalalalalal))))))))))))))))) SSSSSSSSStain the nuclei with hematoxylin staining solution or methyl green staining solution. 

Subsequent wash cells 3 times with PBS.

8) Observe the results directly under the light microscope. Slides or smears also can be observed after 

mounting. Dehydration with 95% ethanol for 5 min, dehydration with 100% ethanol twice, 3 min each time,
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clear with xylene twice, 5 min each time, then observation after mounting.

Troubleshooting

Observation Possible cause Recommendation

Non-specific 

staining

TdT enzyme concentration is too high
Reduce the concentration of TdT enzyme; dilute the TdT 

enzyme 1:2-1:10 using the TdT Dilution Buffer provided in the kit

Excessive TdT enzyme reaction time 

or the samples dry during labeling
Optimize the reaction time and avoid the sample drying out

High endogenous nuclease activity 

causes DNA breaks during fixation
Ensure the sample is fixed immediately after sampling

Inappropriate choice of fixative Use the recommended fixative

Insufficient washing Increase the number of washes and the duration of each wash

Low labeling

Chromatin and protein are not 

cross-linked due to fixation with 

ethanol or methanol

Use 4% paraformaldehyde for fixation or use formaldehyde or 

glutaraldehyde

Over-fixation Reduce fixation time

Incomplete deparaffinization of 

paraffin sections

Extend deparaffinization time or change a fresh 

deparaffinization solution

Permeabilization is not enough
Increase permeabilization time or optimize the concentration 

and duration of the permeabilizing agent

High background 

staining

Mycoplasma contamination Use a mycoplasma staining test kit to check for contamination

The concentration of TdT enzyme is 

too high or the reaction time is too long

Lower the concentration of TdT enzyme or optimize the reaction 

time

Incomplete blocking with hydrogen 

peroxide

Improve the peroxidase blocking method, such as extending the 

blocking time

DAB incubation time is too long Reduce DAB incubation time

Sample 

detachment

Overly long permeabilization time Optimize the permeabilizing agent's processing time

Inadequate coating before adhesion
Use 3-aminopropyltriethoxysilane (TESPA) for coating 

microscope slides, which is more effective than poly-L-lysine
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clear with xylene twice, 5 min each time, then observation after mounting.

Troubleshooting

Observation Possible cause Recommendation

Non-specific 

staining

TdT enzyzyzyzyyyymemememememeeemmmmmmmmme cococococococoooocooncncnccncncncnccnccccccnccn eeeneeeeee tration is too high
Reduce the concentration of TdT TT T eneneneenenenneeeene zyzyzyzyzyzyzyzyyzyyymemememmememememememmmeeeee; dilute the TdT 

enzyme 1:2-1:10 using the TdTTTTdTTTTTdTT DDDDDDDDDDDDDilililililiilillllutututututututututuuuuuuutuu ioioooioioioioioioioiooioiooooooooonnnnnnnnnnnnnnnnnn BuBBBBBBBBBBBBB ffer provided in the kit

ExxxxExxxxxEEEEEEEEE cececececeececececesssssssssssssssssssssssssssssssivivivvivivivvvivivivive TdT enzyme reaction time

ooooooooorooooooooo  the samples dry during labeling
Optimize the reactionnnnnnnnn tttttttttttttttimimimimimimimmiimimimimimimimime ee e eeeeeeeeeeeee anananananannanananananananandddddddddddd avoid the sample drying out

High endogenous nuclease activity 

causes DNA breaks during fixation
Ensure the sample is fixed immediately after sampling

Inappropriate choice of fixative Use the recommended fixative

Insufficient washing Increase the number of washes and the duration of each wash

Low labeling

Chromatin anaananananaananannnddddddddd protein are not 

crossssssss--liiiiiiinkkkkkkknknknknknknkknkededededededededeedededdde dddddddddddue to fixation with

etetetetetetetethaahahahahahahahahahhah noononononononononoononooonolllllllllll oroo  methanol

Use 4% paraformaldehyde for fixationnnnnnnnnn oooooooooor r rr r rr r r ususususususuussuuseeeeeeeeeee ffofofofofoffoffofffof rmaldehyde or

glutaraldehyde

OvOOO er-fixation Reduce fixation time

Incomplete deparaffinization of 

paraffin sections

Extend deparaffinization time or change a fresh

deparaffinization solution

Permeabilization is not enough
Increase permeabilization time or optimize the concentration 

and duration of the permeabilizing agent

High background 

staining

Mycoplasma contamination Use a mycoplasma staining test kit to chhhhhhhecececececececeeceeck for contamination

The concnccnccncnccncnceneneneneenenennnntrtrtrtrtrtrttrtratatatatatatatatataatatioioioioioioioioooiooooonnnnnnnnnnnn of TdT enzyme is 

toooooooo oo o o o oooo hihihihihihihihhh ghghghghghghghghghhhgh ooooooooooooooooooooor r rr r r rrr rrrrrr ththththtthhtthtthttthttt e reaction time is too long

Lower the concentration of TdT eeeeeeeeeenznnnnnnnznzznznznznzznzn ymymymymymymymmymymmmymmmymymymymme e e e e e e eeee eee ororoororororororooorroooo  optimize the reaction 

time

InInnnInInInInnnncococococococooocoocoococommmmpmmmmmm lete blocking with hydrogen

peroxide

Improve the peroxidaseseseseseseseseseseseseseseseeeses bbbbbbbbbbbbbbbbbbblololololololoolololooloooloockckckckckcckkking method, such as extending the 

blocking time

DAB incubation time is too long Reduce DAB incubation time

Sample 

detachment

Overly long permeabilization time Optimize the permeabilizing agent's processing time

Inadequate cccccccoaoaoaoaoaoaoaaoooaoo titttt ng before adhesion
Use 3-aminopropyltriethoxysilane (((((((TETETETETETTETEETTETEEESPSPSPSPSPSPSPSSPPPS A) for coating 

microscope slides, which is momooomooooorerererereererereeeee eeeeeeeeeeeeeeffffffffffffffffffffff ecececececececececeeeceeeeececeeectitititititittititititiittt vvvvevvvvvvvvvvv  than poly-L-lysine


