
One-step TUNEL Cy3 Apoptosis Detection Kit

Introduce

The One-step TUNEL Cy3 Apoptosis Detection Kit can be used to detect breaks in nuclear 

DNA in tissues or cells during apoptosis. Intracellular DNA endonucleases are activated during 

apoptosis, cutting off genomic DNA between nucleosomes, and DNA degrades into 180 - 200 bp or 

other integer multiple fragments. The 3 ́-OH terminal produced by the genomic DNA break is added 

to the end with the labeled dUTP at its end under the action of terminal Deoxynucleotidyl 

Transferase (TdT), This allows detection under a fluorescence microscope or flow cytometry 

(Ex/Em=550nm/570nm). 

This kit can be used in a wide range of applications to detect apoptosis in frozen or paraffin 

sections, as well as to detect apoptosis of cultured adherent or suspension cells. 

Materials/Composition

Component 20 rxns 50 rxns 100 rxns

5 × Equilibration Buffer 1 ml 2 × 1 ml 4 × 1 ml

Cy3-dUTP Labeling Mix 100 μl 250 μl 2 × 250 μl

TdT Enzyme 20 μl 50 μl 2 × 50 μl

Proteinase K (2 mg/ml) 40 μl 100 μl 2 × 100 μl

DNase I (2 U/μl) 5 μl 13 μl 25 μl

10 × DNase I Buffer 100 μl 260 μl 500 μl

Store conditions

Place product at -20 °C for storage ; Among them, Cy3-dUTP Labeling Mix, 

stored at -20 °C protected from light. 

Scope of application

Apoptosis detection of paraffin sections, frozen sections, adherents, and suspension cultured cells

OOOnnnnnnnnnnneeeeeeeeeeee----sssssssssssssstttttttttttteeeeeeeeeeeepppppppppppppp TUNEL Cy3 Apoptosis Detection Kit

Introduceeeeeeeee

ThThThThThThThThThThThThThThThThhTT e e e e e ee e ee ee ee e OOOOOOnOnOnOnOnOnOnOnOnOOOnOnOOOOnOOOne-step TUNEL Cy3 Apoptosis Detection Kit can be used dddd d dd d d d dd ddd tototototototototototototoototoooot ddddddddddddddddddddddetetetetetetetetetetetect breaks in nuclear 

DNA in tissues or cells during apoptosis. Intracellular DNA endonucleases are activated during 

apoptosis, cutting off genomic DNA between nucleosomes, and DNA degrades into 180 - 200 bp or 

other integer multiple fragments. The 3 ́-OH terminal produced by the genomic DNA break is added 

to the end with the labeled dUTP at its end under the action of terminal Deoxynucleotidyl 

Transferase (TdT), TTTTTTTTThihihihhihhihihiihiis ssssssss allows detection under a fluorescence microscope or flow cyyyyyyyyytototototototottoot memmmmmmmmmm try

(Ex/Em=550nnnnnnnnnnnm///mmm/m/m/mmmm/mmmmm/m 5757575757575757575757555555 0n0n0n0n0n0n0n0n0n0n0n0nnnmmmmmmmmmmmmm)))))))))).

ThThhhhhhhhhThThTTTTTT isisisisisisisisissis kkkkkkkkkkkkkkitititititititititititt ccccccccccccccananaaaanaanaaaaa  be used in a wide range of applications to detect apoptosisssisissisisiis s sssss ininininininininininin fffffffffffrorororororororororoooroozezezezezezezezezezezezzz n or paraffin 

sectcttcttctcttcttttttioioioioiooioiioioioioiooioioooonsnsnsnsnsnsnsnsnsnsnsnsnsnns, as well as to detect apoptosis of cultured adherent or suspension nnnnnnnnnnn cecececececececececececececececellllllllllllllllllllllllllllls. 

Materials/Composition

Component 20 rxns 50 rxns 100 rxns

5 × Equilibration Buffer 1 ml 2 × 1 ml 4 × 1 ml

Cy3-dUTP Labeling Mix 100 μl 250 μl 2 × 250 μl

TdT Enzymememememeeeeeee 20 μl 50 μl 2222222222 ×××××××××××× 5050505050505050505050500 μμμμμμμμμμμμμμllllllllllll

Proteinaseseseseeesesesee KKKKKKKKKKKK (((((((((((((((((((((222222222 mgmgmgmgmgmgmgmgmgmgmgmgmmmmmgm /m/m/m/m///m//m/m/// l) 40 μl 100 μl 22222222222222 × 100 μl

DNNNNNNNNDNNDNDNDNDNDNDNDNDNDNDNDNDDNNDNasasasasasasasasasassaa eeeeeeeeeeee III IIIIIIIII ((2(((((  U/μl) 5 μl 13 μl 25 μl

10101010100010101000000 × DNase I Buffer 100 μl 260 μl 500 μl

Store conditions

Place product at -20 °C for storage ; Among them, Cy3-dUTP Labebebebebebebebebebebeb lilililiilililililiingngngngngngngngngngngg Mix, 

stored at -20 °CCCCCCC ppppppppppprorororororororororrrooteteteteteteteeteteteteeectctctctctctctctctcttc edededededededededededede  from light. 

Scopppppppppppppe e eeee ee ee ee ofofofofofofoofofofofoo   apapapapapapapapapapapappplplplplplplplplplplplplplp icicicicicicicicicicicicication

Apopopopopopopopopopopopopopoppopptotototototototototototototototot sis detection of paraffin sections, frozen sections, adherents, and suspension cultured cells



 Materials Not Supplied

Reagents: 4% paraformaldehyde, DAPI, Triton X-100, PBS, xylene (paraffin section), absolute 

ethanol (paraffin section), ddH2O, Sealing solution containing anti-fluorescent quenching agent 

(recommended). 

Other materials: cell crawling/slides, wet cassettes.

Experimental protocol

NO.1: Experimental procedure of tissue sectioning/adherent cells

Paraffin-embedded tissue sections

1. Sample pretreatment

1.1 Immerse the slices in xylene dewaxing 2 times (5- 10min/per time) at room temperature 

to completely remove the paraffin. (Xylene is toxic and volatile, so the operation should 

be in a separate laboratory or fume hood.) 

1.2 Immerse the slices in absolute ethanol, soaking and rinsing twice for 5 min each at room 

temperature. 

1.3 Immerse the slices in 90%, 80%, and 70% ethanol for 3 min each at room temperature. 

1.4 Soak and wash the slides with 1× PBS and carefully drain excess liquid around the 

sample on the slides with filter paper.

1.5 Dilute Proteinase K solution at a concentration of 2 mg/ml with 1× PBS at a ratio of 

1:100 to a final concentration of 20 μg/ml. Add 100 μl of diluted Proteinase K solution 

dropwise to each sample to cover the entire sample area and incubate for 20 min at room 

temperature.

Note: Reaction time may vary from tissue or species to species. Too long permeability 

time for Proteinase K may cause tissue sections to fall off the slide in subsequent steps, 

which is too short and causes insufficient permeability treatment and affects labeling 

efficiency. It is recommended to perform a pre-experiment to determine the reaction time. 

1.6 Soak and wash the samples 3 times with 1×PBS solution for 5 min each. Gently remove 

excess liquid and carefully drain the liquid around the sample on the slide with filter 

paper. The treated sample is kept moist in a wet box.

Note: This step must be done by cleaning the proteinase K, otherwise it will seriously 
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interfere with the subsequent labeling reaction. 

2. (Optional step).  Positive control-DNase I treatment (Only positive controls perform this 

step, other samples go directly to step 3. Marking and detection).

2.1 Dilute 10× DNase I Buffer to 1× DNase I Buffer for backup with ddH2O at a ratio of 

1:10.

2.2 Add 100 μl of 1× DNase I Buffer dropwise onto the permeable sample and equilibrate at 

room temperature for 5 min.

2.3 Dilute DNase I (2 000 U/ml) with 1×DNase I Buffer to a final concentration of 20 U/ml. 

2.4 Gently aspirate the excess liquid, add 100 μl of each sample dropwise to the 20 U/ml 

DNase I and incubate at room temperature for 10 min. 

2.5 Gently aspirate the excess liquid and thoroughly soak and rinse the tissue sections in a 

staining vat containing 1×PBS for 2-3 times. 

Note: Positive control slides must use a separate staining jar. Residual DNase I on positive 

control slides may create false positive false signals in the experimental group.

3. Marking and detection

3.1 Dilute 5 × Equilibration Buffer to 1 × Equilibration Buffer with ddH2O at a ratio of 1:5. 

3.2 Each sample is drizzled with 100 μl of the × Equilibration Buffer to cover all areas of the 

sample to be examined, equilibrated at room temperature for 10 – 30 min. 

3.3 During equilibration, the labeling fluid is prepared according to the following table under 

light-protected conditions.

Component Negative control Positive control/sample

ddH2O 35 μl 34 μl

5 × Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyme 0 μl 1 μl

3.4 After equilibration is complete, aspirate the 1 × Equilibration Buffer with absorbent 
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Component Negative control Positive control/sample

ddH2O 35 μl 34 μl
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paper, then add 50 μl of labeled reaction solution to the sample dropwise, taking care to 

avoid light. 

Note: Labeled liquid volume: For reactions with an area less than 5 cm2, the required 

volume is 50 μl, multiply 50 μl by the number of experimental and positive control 

reactions to determine the total volume of TdT labeled reaction solution required. For 

samples with a larger surface area, the reagent volume can be increased proportionally. 

3.5 Place a paper towel soaked in water on the bottom of the black wet box protected from 

light. Place the slides inside a wet cassette and incubate at 37 °C for 60 min. 

3.6 Gently remove excess liquid and wash 2 times with fresh 1 × PBS solution for 5 min 

each room temperature.

Note: If the background is too high, to reduce the background, the sample can be washed 

3 times with PBS containing 0.1% Triton X-100 and 5 mg/ml BSA for 5 min after 

washing with 1 × PBS, which can clear the free unreacted markers. 

3.7 Gently wipe off the 1× PBS solution around and on the back of the sample with filter 

paper.

3.8 The samples were counterstained in the dark with a 2μg/ml DAPI solution freshly 

prepared with 1 × PBS, leaving the stain at room temperature for 5 min.

3.9 Wash the samples and immerse the slides in 1 × PBS solution 3 times for 5 min each 

room temperature.

3.10 Gently aspirate excess liquid and add an appropriate amount of anti-fluorescence 

quenching agent to the sample area to keep the sample moist and seal. 

3.11 Analyze the sample immediately under a fluorescence microscope and observe the 

orange-yellow fluorescence at 570 nm; Observe the red fluorescence of DAPI at 460 nm.

Frozen tissue sections

4. Sample pretreatment

4.1 Place the frozen slices on a long rack and dry at room temperature for 20 min.

4.2 Immerse the slides in 4% paraformaldehyde solution (dissolved in 1×PBS) and fix at 

room temperature for 30 min.
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3.7 Gently wipe off the 1× PBS solution around and on the back of the sample with filter 

paper.
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4.3 Gently remove excess liquid and carefully drain the liquid around the sample on the slide 

with filter paper.

4.4 Immerse the slides in 1× PBS solution and wash twice for 5 min each.

4.5 Gently remove excess liquid and carefully drain the liquid around the sample on the slide 

with filter paper.

4.6 Prepare Triton X-100 solution with 1×PBS at a concentration of 0.2%. Add 100 μl of 

TritonX-100 solution dropwise to each sample to cover the entire sample area and 

incubate at room temperature for 15 min. If the permeability effect is not good, dilute 

Proteinase K solution with 1× PBS at a concentration of 2 mg/ml at a final concentration 

of 20 μg/ml at a ratio of 1:100. Add 100 μl of diluted Proteinase K solution dropwise to 

each sample so that the solution covers the entire sample area and incubate for 10 min at 

room temperature.

Note: Permeability time is too long to increase the risk of tissue sections falling off the 

slide during subsequent wash steps, and too short may result in inadequate permeation 

treatment, affecting labeling efficiency. For best results, incubation times may need to be 

optimized. 

4.7 Wash the samples 2-3 times with 1× PBS solution for 5 min each. Gently remove excess 

liquid and carefully drain the liquid around the sample on the slide with filter paper. The 

treated sample is kept moist in a wet box.

5. (Optional step) Positive control-DNase I treatment (only positive controls perform this step, 

other samples go directly to step 6. Labeling and detection).

5.1. Dilute 10× DNase I Buffer to 1× DNase I Buffer for backup with ddH2O at a ratio of 

1:10.

5.2 Add 100 μl of 1× DNase I Buffer dropwise onto the permeable sample and equilibrate at 

room temperature for 5 min. 

5.3 Dilute DNase I (2000 U/ml) with 1× DNase I Buffer to a final concentration of 20 U/ml. 

5.4 Gently aspirate excess liquid, add 100 μl of each sample dropwise to 20 U/ml DNase I 

working solution and incubate at room temperature for 10 min. 

4.3 Gently remove excess liquid and carefully drain the liquid around the sample on the slide

with filter paper.
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slide during subsequent wash steps, and too short may result in inadequate permeation

treatment, affecting labeling efficiency. For best results, incubation times may need to be

optimized. 

4.7 Wash the samples 2-3 times with 1× PBS solution for 5 min each. Gently remove excess

liquid and carefully drain the liquid around the sample on the slide with filter ppppppppppapapapapappapapappaperererererererererr. The

treated sasasasasasasasasasaaampmpmpmpmpmpmpmpmpmpmpmpmpm lelelelelelelelelelelelele iiiiiiiiiiissss sss kept moist in a wet box.

5. (O(O(O(O(O(O(O(O(O(O(O(O(O(O(O(O(OO(OOptptptptptptptpttttptptptpptptptptp ioioioiioioiioiioioiii nal step) Positive control-DNase I treatment (only positive controls perform this step, 

other samples go directly to step 6. Labeling and detection).

5.1. Dilute 10× DNase I Buffer to 1× DNase I Buffer for backup with ddH2O at a ratio of 

1:10.

5.2 Add 100 μl ofofofofofofofoffoffo 11111111111× DNase I Buffer dropwise onto the permeable sample and eeeeeeeeeeeeeeequququququququququququililililililililililili ibibibibibibibiibibibibbibrararararararraaraarr tet  at 

roommmmmmmmmmmm ttttttttttttememememmmmemememmememmmmmeee pepepepepepepepepepepepppppppp rarararararararararararararatutututtututututututut re for 5 min. 

5.5..5..........333333333333 DiDiDiDiDiDiDiDiDiDiDilululululululululululuuuteteteteteteteeteteteteet DDDDDDDDDDDDNase I (2000 U/ml) with 1× DNase I Buffer to a finalllllllllllllll cccccccccccccccccccccconononononononononononononononoonoo cccccceceecccecccc ntration of 20 U/ml. 

55555.5.55.5.5.55.55.5.5.55 44444444444444444 Gently aspirate excess liquid, add 100 μl of each sample dropwise to 20 U/ml DNase I 

working solution and incubate at room temperature for 10 min. 



5.5 Gently aspirate the excess liquid and thoroughly soak and wash the tissue sections 2-3 

times in a staining jar filled with 1×PBS. 

Note: Positive control slides must use a separate staining jar. Residual DNase I on positive 

control slides may create false positive false signals in the experimental group. 

6. Marking and detection

6.1 Dilute 5 × Equilibration Buffer to 1 × Equilibration Buffer with ddH2O at a ratio of 1:5. 

6.2 Each sample was drizzled with 100 μl of 1 × Equilibration Buffer to cover all areas of 

sample to be examined, equilibrated at room temperature for 10-30 min. 

6.3 During equilibration, the labeling fluid is prepared according to the following table under 

light-protected conditions.

Component Negative control Positive control/sample

ddH2O 35 μl 34 μl

5 × Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyme 0 μl 1 μl

6.4 After equilibration is complete, aspirate 1 × Equilibration Buffer with absorbent paper 

and then add 50 μl of labeled reaction solution to the sample dropwise , taking care to 

avoid light. 

Note: Labeled liquid volume: For reactions with an area less than 5 cm2, the required 

volume is 50 μl, multiply 50 μl by the number of experimental and positive control 

reactions to determine the total volume of TdT labeled reaction solution required. For 

samples with a larger surface area, the reagent volume can be increased proportionally. 

6.5 Place a paper towel soaked in water on the bottom of the black wet box protected from 

light. Place the slides inside a wet cassette and incubate at 37 °C for 60 min. 

6.6 Gently remove excess liquid and wash 2 times with fresh 1 × PBS solution for 5 min each 

room temperature.

Note: If the background is too high, to reduce the background, the sample can be washed 

5.5 Gently aspirate the excess liquid and thoroughly soak and wash the tissue sections 2-3

times in a staining jar filled with 1×PBS. 

Note: Positiveveveveveveeveeeeee ccccccccccconononononononononoonntrtrtrtrtrtrrrrtrroloooooooooo  slides must use a separate staining jar. Residual DNaseeee IIIIIIIIIIIII oooooooooooon n n nnnnnnnn popopopopopopopopopopopositive 

controorororororooolllll l lll lll slslslslslslslllslsllsliddddidididddddididididididididi eseseseseseseesesesesesesesesesese mmmmmmmmmmmmmmay create false positive false signals in the experimentalalalllalallalalalal gggggggggggrorororororororrorooupupupupupupupupupupupupupupupupupupupupp..........

6. Marking and detection

6.1 Dilute 5 × Equilibration Buffer to 1 × Equilibration Buffer with ddH2O at a ratio of 1:5.

6.2 Each sample was drizzled with 100 μl of 1 × Equilibration Buffer to cover all areas of 

sample to be examined, equilibrated at room temperature for 10-30 min.

6.3 During equilibration, the labeling fluid is prepared according to the following table under 

light-protototototototototototececececececececececececteteteteteteteteeteet d d d d dd d d ddd d dd cococococococococococococoondnnn itions.

CoCoCoCoCoCoCoCoCoCoCoCoCoommmpmmmmmmmmmmm onent Negative control Positive ccccccccconononononononoononntrtrtrtrtrtrtrtrtrtrrololololololololololl/s/s/s/s/s/s/s/s/s/s/s/ssaamamamamamamamamaa ple

ddH2O 35 μl 343434343434343434344343  μl

5 × Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyme 0 μl 1 μl

6.4 After equilibrrrrrrrratatataatatatataation is complete, aspirate 1 × Equilibration Buffer with absorbbbbbbeneneneneneneneneneneene t t t t t t ttt t papapapapapapapapapap pepepepepepepepepeepeper 

and thhhhhhhhhhhennnnnnnnnn aaaaaaaaaaadddddddddddddddddddddddddd 55555555555550 000000000000 μl of labeled reaction solution to the sample dropwissssssse eee ee eeee , tatatatatatatatatataakikikikikikikikkikkikikikikikikikkinnngngngngngngngngnngngnnnngnggngng cccccccccare to 

avavavavavavavvavavavvoioioioioioioioioioioio d d d d d d d d dd d lililililililililliliiilighggggggggggg t. 

NoNNNNN te: Labeled liquid volume: For reactions with an area less than 5 cm2, the required 

volume is 50 μl, multiply 50 μl by the number of experimental and positive control 

reactions to determine the total volume of TdT labeled reaction solution required. For 

samples with a larger surface area, the reagent volume can be increased proporrrrrrrrrrtititititittititiiionooooooooo ally. 

6.5 Place a papepepepepepepepepepepeer r r r r r rr rr totototototototototoowewwwwwwww l soaked in water on the bottom of the black wet box ppppppppppppprorrrrrrrooorroooooteteteteetetetetetetetttttttt ctctctctctctctctctctctededededededededededededdd fffffffffffffrror m 

lighhghghghghhht.t.t.tt.t.t.t.t.t. PPPPPPPPPPPPPPPPPlalalalalalalalalllacecececececececececccccceccce tttttttttttttthehehehehhehehehehehehhh  slides inside a wet cassette and incubate at 37 °C foooooooooor r r r rr rr r rr 6060606060606006060060 mmmmmmmmmmmmminininininininininininininini .

6.6.66.6.6.6.6.6.6.6.666.6.6 66666666666666 GeGeGeGeGeGeGeGeGeGeGentntntntntntntntntntntnttlylylylylylylylylylly remove excess liquid and wash 2 times with fresh 1 × PPPPPPPPPPPPPPPPPBSBSBSBSBSBSBSBSBSBSBSBSBSBSBSBBSBBBB  solution for 5 min each 

room temperature.

Note: If the background is too high, to reduce the background, the sample can be washed 



3 times with PBS containing 0.1% Triton X-100 and 5 mg/ml BSA for 5 min after 

washing with 1 × PBS, which can clear the free unreacted markers. 

6.7 Gently wipe off the 1× PBS solution around and on the back of the sample with filter 

paper.

6.8 The samples were counterstained in the dark with a 2 μg/ml DAPI solution freshly 

prepared with 1 × PBS, leaving the stain at room temperature for 5 min.

6.9 Wash the samples and immerse the slides in 1 × PBS solution 3 times for 5 min each 

room temperature.

6.10 Gently aspirate excess liquid and add an appropriate amount of anti-fluorescence 

quenching agent to the sample area to keep the sample moist and seal. 

6.11 Analyze the sample immediately under a fluorescence microscope and observe the 

orange-yellow fluorescence at 570 nm; Observe the blue fluorescence of DAPI at 460 nm.

Adherent cells

7. Sample pretreatment

7.1 Preparation before the experiment:

Preparation of cell crawlers: Culture adherent cells on Lab-Tek slide chambers or 

TC-treated cell crawlers. After apoptosis induction treatment, rinse slides 2 times 

with PBS for follow-up experiments.

Preparation of cell smears: Resuspend cells at a concentration of 2×106 cells/ml at 

1×PBS. Aspirate 50-100 μl of the cell suspension drops onto a polylysine-coated 

slide. Gently coat the cell suspension with a clean slide and enter into subsequent 

experiments. 

7.2 Dip the crawler/smear into a staining jar filled with 4% paraformaldehyde (newly 

formulated at 1×PBS) and leave at 4 °C for 25 min for cell fixation.

7.3 Dip the crawler/smear in 1× PBS solution and wash twice for 5 min each at room 

temperature.

7.4 Gently remove excess liquid and carefully drain the liquid around the sample with filter 

paper.

3 times with PBS containing 0.1% Triton X-XX 100 and 5 mg/ml BSA for 5 min after 

washing with 1 × PBS, which can clear the free unreacted markers. 

6.7 Gently wipe e eeee eee ofofofofofofofofoffoo f f f ff f ff fff thththththththththththe ee e e eee ee e e 1× PBS solution around and on the back of the sample wwwwitititittitititititttth h h hh h hhh h hh fifififififififififif ltltltltltltltltlltltererererererererereerer 

papepepepepeeepeep rrrrrrr.r.r.

6.6.6.6..6.6.6..6....88888888888888888 ThThThThThhhhThhThThThhThhThhThhThhThThhe e e e e e e e e ee sasasasasasasasasassasasampmmm les were counterstained in the dark with a 2 μg/ml DADADADADADADAADADADADADADAADAAPPIPIPIPIPIPIPIPIPIPIPIPIPIPIPIPPP sssssssssssolololololololololololololutututututututututututuu iiioiiiii n freshly

prepared with 1 × PBS, leaving the stain at room temperature for 5 min.

6.9 Wash the samples and immerse the slides in 1 × PBS solution 3 times for 5 min each 

room temperature.

6.10 Gently aspirate excess liquid and add an appropriate amount of anti-fluorescence 

quenching agent to the sample area to keep the sample moist and seal. 

6.11 Analyzzzzzzzzzzze eee e e e eeee ththththththththththhthe e e ee e eeee e sasasasasasasasasasasasasammmmmmpmmmmmmmm le immediately under a fluorescence microscope and obserrrrrrrrrrrveveveveveveveveveveve tttttttttthehehehehehehehehehehehehe

orororororororororananananananananananannnngegegegegegegegegegegege----------yeyeyeyeyeyeyeyeyeyeyeyyey lllllllllll ow fluorescence at 570 nm; Observe the blue fluorescenceeeeeeeee ofofofofofofofofofofofof DDDDDDDDDDDDAPAPAPAPAPAPAPPAPAPPPAPAPPPPI IIIIIIIIIIII at 460 nm.

Adherent cells

7. Sample pretreatment

7.1 Preparation before the experiment:

Preparation of cell crawlers: Culture adherent cells on Lab-Tek slide chambers or 

TC-treated cell crawlers. After apoptosis induction treatment, rinse slidessssssss 2222222222 titititititititititt mmmmemmmmmm s 

wiiiiiiiiiththththththththththth PPPPPPPPPPPPPBSBSBSBSBSBSBSBSBSBSBSBSBSB fffffffffffffforoooo  follow-up experiments.

PrPrPrPrPrPrPrPrPrPrPrPrPrPrepepepeeeeeeee aration of cell smears: Resuspend cells at a concentrarararararararararaarararaaatititititititititititititititititionononononnnnononnonnonononnnononnnonon ooooooooooof f f f f f f f ff f 2×2×2×2×2×2×2×2×2×2×2×2×2×2×106 cells/ml at 

1×PBS. Aspirate 50-100 μl of the cell suspension drops onto a polylysine-coated 

slide. Gently coat the cell suspension with a clean slide and enter into subsequent 

experiments. 

7.2 Dip the crawler/smear into a staining jar filled with 4% paraformaldehyde (newly yyyyyyyyyy

formulated aaaaaaaaaat t tt tt t ttt 1×1111111111 PBS) and leave at 4 °C for 25 min for cell fixation.

7.3 Dip p p p pp pp pp ththththththththththththhhhhheeeeeeeeee crcrccrcrcrrrcrcrcccccccc awawawawawawawawawawawwwwlelelelelelelelelelelleer/smear in 1× PBS solution and wash twice for 5 mimimimimimimimiimimin n nnn n nnn n eaeaeaeaeaeaeaeaeaaaachchchchchchchchhhchchh aaaaaaaaaaaaaat ttttttttttt room 

teteteteteteteeteetet mpmpmpmpmpmpmpmpmpmpmpmpmpm erererererereeereeee ature.

77777.7.77.7.7.77.77.7.7.77 44444444444444444 Gently remove excess liquid and carefully drain the liquid around the sample with filter 

paper.



7.5 Dilute Proteinase K solution at a concentration of 2 mg/ml with 1× PBS at a ratio of 

1:100 to a final concentration of 20 μg/ml. Add 100 μl of diluted Proteinase K solution 

dropwise on each sample so that the solution covers the entire sample area and incubate 

at room temperature for 5 min; It can also be immersed in 0.2% Triton X-100 solution 

prepared with 1×PBS and incubated for 5 min at room temperature for permeability.

Note: Cell crawlers/smears are easier to remove during treatment, and it is 

recommended to use 0.2%-0.5% Triton X-100 solution for permeation to avoid 

despellation caused by permeation. Too long permeable proteinase K increases the risk 

of tissue sections falling off the slide during subsequent wash steps, and too short may 

result in inadequate permeation processing and affect labeling efficiency. For best 

results, it may be necessary to optimize the timing of Proteinase K incubation. 

7.6 Wash the sample 2-3 times with 1× PBS solution. Gently remove excess liquid and 

carefully drain the liquid around the sample on the slide with filter paper. The treated 

sample is kept moist in a wet box.

8. (Optional step) Positive control-DNase I treatment (only positive controls perform this step, 

other samples go directly to step 9. Labeling and detection).

8.1. Dilute 10× DNase I Buffer to 1× DNase I Buffer for backup with ddH2O at 1:10 ratio

8.2 Add 100 μl of 1× DNase I Buffer dropwise onto the permeable sample and equilibrate at 

room temperature for 5 min. 

8.3 Dilute DNase I (2000 U/ml) with 1× DNase I Buffer to a final concentration of 20 U/ml. 

8.4 Gently aspirate excess liquid, add 100 μl of each sample dropwise to 20 U/ml DNase I 

working solution and incubate at room temperature for 10 min. 

8.5 Gently aspirate excess liquid and soak the slides/crawlers thoroughly in a staining jar 

filled with 1×PBS 2-3 times. 

Note: Positive control slides must use a separate staining jar. Residual DNase I on positive 

control slides may create false positive false signals in the experimental group. 

9. Marking and detection

7.5 Dilute Proteinase K solution at a concentration of 2 mg/ml with 1× PBS at a ratio of 

1:100 to a final concentration of 20 μg/ml. Add 100 μl of diluted Proteinase K solution 

dropwise on n n n n nn nn nnn eaeaeaeaeaeaeaeaeeae chchchchchchchchchchhc ssssssssssssample so that the solution covers the entire sample area annanannnnnnnnnnd d d d ddd ddd d d ininininninnininnncucucucucucucucucucuucubabbbbbbbbbb te 

at rooooooooooooooooooom m mm m mmmmmmmm tetetetetetetetetetetetetetetettetttemmmmmpmpmpmpmpmmpmpmpmmpmpmpmpmmmppeereeeeeeee ature for 5 min; It can also be immersed in 0.2% Tritoooooooooonnn n nn nnnnnn XXXXXXXXXXX--1010101010101010100101010010101010000000000000000000000000 sosososososssss lution 

ppprprrrrpprprrrrpppppppppp epepepepepepepepepepeppepararararaararaaaaa ed with 1×PBS and incubated for 5 min at room temperererrerrerrerererrrrrratatatatatatatatatatatatatatatatatttururururururururururururururuuruu e ee ee eeeeee eeeeeeeeee fofofofofofofofofofofoofofor rrrrrrrrrrrr permeability.

Note: Cell crawlers/smears are easier to remove during treatment, and it is 

recommended to use 0.2%-0.5% Triton X-XX 100 solution for permeation to avoid 

despellation caused by permeation. Too long permeable proteinase K increases the risk 

of tissue sections falling off the slide during subsequent wash steps, and too short may 

result in inadequate permeation processing and affect labeling efficiency. For best 

results,,,, iiiiiiiiiiiit t tttttttt mamamamamamamamamamammaamay y y yy y y y y yyyyy bebebebebebebebebebebebebebe necessary to optimize the timing of Proteinase K incubationnnnnnnnnnnn.....

7.6 WaWaWaWaWaWaWaWaWaWaWaWaaashshshshshshshshshhshh tttttttttttthehehehehhehehehhhhehehhehehehehe sample 2-3 times with 1× PBS solution. Gently remove exxxxxcececececeececececesssssssssssssssssssss lllllllllliqiqiqiqiqqiqiqiqiqqqqquiuiuiuiuiiiiuiuiiiuiiuiuiuiuiiu d ddddddddddddd and

cacccacacacccccc refully drain the liquid around the sample on the slide with fillllllllllllllllllteteteteteteteteteteteteteteteteteter r r r r r rrr r rr r rr papapapapapapapapapaaaaaapapaapapaapappap ppepeppepepppeppp r. The treated 

sample is kept moist in a wet box.

8. (Optional step) Positive control-DNase I treatment (only positive controls perform this step, 

other samples go directly to step 9. Labeling and detection).

8.1. Dilute 10× DNase I Buffer to 1× DNase I Buffer for backup with ddH2O at 1:1010101010101010100 rrrrrrrrratatatatatatatatatatio

8.2 Add 100 00000000000 μμμμμμμμμμμl l ll llllllll ofofofofofofofofofoffofoff 111111111111×××××××××××× DNase I Buffer dropwise onto the permeable sample ee eeeeee e e ananananananananannnd ddddddddddddddddd eqeqeqeqeqeqeqeqeqeqeqeqeqeqqeqeqqqqquiuiuiuiuiuiuiuiuiuiuiuiuu lilililiilililililillll brate at 

rororororoororororoomomomomomomomoomomom ttttttttttememememememememememememeemperature for 5 min. 

8.8.8.8.8.8.8.8.8.8.8.8.8.8.888.333333333333333333 DiDiDDDiDDDiDDDDD lute DNase I (2000 U/ml) with 1× DNase I Buffer to a final concentration of 20 U/ml. 

8.4 Gently aspirate excess liquid, add 100 μl of each sample dropwise to 20 U/ml DNase I 

working solution and incubate at room temperature for 10 min. 

8.5 Gently aspirate excess liquid and soak the slides/crawlers thoroughly in a stainingggggggggg jjjjjjar 

filled with 1××××××××××PBPBPBPBPBPBPBPBPBPBS 2-3 times. 

Note: : : :: :: :: PoPoPPoPPPPPPPPooooooooooosisisisisisisiisisisisiisisisititititititititititiveveveveveveveveveveveeee ccccccccccccontrol slides must use a separate staining jar. Residudududududududuududualalalalalalalalala DDDDDDDDDDDDNaNaNaNaNaNaNaNaNaNaNaNaNaNaNasessssssssssss  I on positive 

cocococococococococococ ntntntntntntntntntntntntrorororororororororoorool llllllllllll sssslsss ides may create false positive false signals in the expeeeeeeeeeeeeeeriririririririririririririririririiirrimememememememememmemememememememeemm nnnnntttttntnnnnn al group.

9. Marking and detection



9.1 Dilute 5 × Equilibration Buffer to 1 × Equilibration Buffer with ddH2O at a ratio of 1:5. 

9.2 Each sample was drizzled with 100 μl of 1 × Equilibration Buffer to cover all areas of 

sample to be examined, equilibrated at room temperature for 10-30 min. 

9.3 During equilibration, the labeling fluid is prepared according to the following table under 

light-protected conditions.

Component Negative control Positive control/sample

ddH2O 35 μl 34 μl

5 × Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyme 0 μl 1 μl

9.4 After equilibration is complete, aspirate 1 × Equilibration Buffer with absorbent paper 

and then add 50 μl of labeled reaction solution to the sample dropwise , taking care to 

avoid light. 

Note: Labeled liquid volume: For reactions with an area less than 5 cm2, the required 

volume is 50 μl, multiply 50 μl by the number of experimental and positive control 

reactions to determine the total volume of TdT labeled reaction solution required. For 

samples with a larger surface area, the reagent volume can be increased proportionally. 

9.5 Place a paper towel soaked in water on the bottom of the black wet box protected from 

light. Place the slides inside a wet cassette and incubate at 37 °C for 60 min. 

9.6 Gently remove excess liquid and wash 2 times with fresh 1× PBS solution for 5 min.

Note: If the background is too high, to reduce the background, the sample can be washed 

3 times with PBS containing 0.1% Triton X-100 and 5 mg/ml BSA for 5 min after 

washing with 1 × PBS, which can clear the free unreacted markers. 

9.7 Gently wipe off the 1× PBS solution around and on the back of the sample with filter 

paper.

9.8 The samples were counterstained in the dark with a 2 μg/ml DAPI solution freshly 

prepared with 1 × PBS, leaving the stain at room temperature for 5 min.

9.9 Wash the samples and immerse the slides in 1 × PBS solution 3 times for 5 min each 

9.1 Dilute 5 × Equilibration Buffer to 1 × Equilibration Buffer with ddH2O at a ratio of 1:5. ff

9.2 Each sample was drizzled with 100 μl of 1 × Equilibration Buffer to cover all areas of 

sample to beeeeeeeee eeeeeeeeexaxaxaxaxaxaxaxxaxaaamimimimimimimimimimimiinennnnnnnnnn d, equilibrated at room temperature for 10-30 min.

9.3 Duriiiiiiiiiingngngngngngngngngngngng eeeeeeeeeeeququququququququuququuququuuququququiilililililililiilililililililillillibibibibibibibibibibibibibibration, the labeling fluid is prepared according to the fololollolollolololollololololololololollloowiwiwiwiwiwiiwiwiwiwiwiwiwiwiwiwingngngngngngngngngnggngngngngngngngngngngg ttttttttttttttababababaababaaababaa le under 

lililillililililililililililighghghghghghghghghhgggggggggghggggg ttttttttttt--------prprprprpprprppppp otected conditions.

Component Negative control Positive control/sample

ddH2O 35 μl 34 μl

5 × Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyyyyyyyyyme 0 μl 1 μl

9.4 AfAfAfAfAfAfAfAfAfAfAffteteteteteteteteteteteeer rrrr rr rr eqeqeqeeqeqeqeqeqeqeqeqeqequiuuuuuuuuu libration is complete, aspirate 1 × Equilibration Buffer with hhhhhh h hhh ababababababababababbsosososososososososorbrbrbrbrbrbrbrbrbrbrbbrbrbeneneeeneneneneeeneee t paper 

anaaaa d then add 50 μl of labeled reaction solution to the sample droooooooooooopwpwpwpwpwpwpwpwpwpwpwpwpwpwpwpwpwp isisisisisisisisisisisisiisisisseeee eeeeeeee , taking care to 

avoid light. 

Note: Labeled liquid volume: For reactions with an area less than 5 cm2, the required 

volume is 50 μl, multiply 50 μl by the number of experimental and positive control 

reactions to determine the total volume of TdT labeled reaction solution required. For 

samples withhhhhhh aaaaaaaaaa larger surface area, the reagent volume can be increased propopopopopopopoppopoppporororororororororortititititititititititionononononononononnonalaaaa ly.

9.5 Place  a a papapapapapapapapapapppppappppp pepepepepepepepepepepepepeer r r rr r rrr rr tototototototototootototot wewwww l soaked in water on the bottom of the black wet bboxoxoxoxoxoxxoxxoxox ppppppppppppprororororororoooororrooooteteteteteteteteteteteteeteteteteteeectctctctctctctctctcctctctctededeeeeedeedeee  from 

llililililililillililighghghghghghghghghghghg t.tt.t.t.t.t.t.t.t.t PPPPPPPPPPPPPllalalalalalalalalalalll ce the slides inside a wet cassette and incubate at 37 °°°°°°°°°°°CCCCCCCCCCCCCCCCC fofofofofoooofofoofofoofooofofooofofofoor r rr r r rrr r r 60606060606060606060606066  min. 

9.9.9.9.99.9.9.9.9.9.9.9.9.9.99.9 66666666666666666 GeGGGGGG ntly remove excess liquid and wash 2 times with fresh 1× PBS solution for 5 min.

Note: If the background is too high, to reduce the background, the sample can be washed 

3 times with PBS containing 0.1% Triton X-XX 100 and 5 mg/ml BSA for 5 min after 

washing with 1 × PBS, which can clear the free unreacted markers. 

9.7 Gently wipppppppppppe eeeeeeeeee ofofofofofofofoffofofoff f f f f f f ff ff the 1× PBS solution around and on the back of the sampmpmpmpmppppppppplelllllllll wwwwwwwwwwwwwwwwwwwititititititititittth h h h h h h h h h hh fififififififififififififif ltltltltltltltltltltlll er 

papepepepepepepeepeer.r.r.r.r.r.r.rr.r.r.

9.9.99.9.9.9.9.9.9.9.999.9.9 88888888888888 ThThThThThThThThThThhThe e eeee e ee ee e sassassasassasss mples were counterstained in the dark with a 2 μg/ml DADADADADADADADAADADADADAADAAADAAPIPIPIPIPIPIPIPIPIPIPIPPIPIPIPIPPP  solution freshly

prepared with 1 × PBS, leaving the stain at room temperature for 5 min.

9.9 Wash the samples and immerse the slides in 1 × PBS solution 3 times for 5 min each 



room temperature.

9.10 Gently aspirate excess liquid and add an appropriate amount of anti-fluorescence 

quenching agent to the sample area to keep the sample moist and seal. 

9.11 Analyze the sample immediately under a fluorescence microscope and observe the 

orange-yellow fluorescence at 570 nm; Observe the blue fluorescence of DAPI at 460 nm.

NO.2: Experimental flow of suspension cells

1. (3-5) ×106cells are washed twice with 1×PBS and centrifuged at 1800 rpm (300× g) for 5 

min each. Then resuspend with 0.5 ml 1× PBS. 

2. Add 5 ml of paraformaldehyde solution prepared at 1× PBS concentration of 1% and 

incubate at 4 °C for 20 min for cell fixation.

Note: To prevent cells from congregating into clumps, fixation can be performed while 

shaking slowly on a shaker. 

3. Centrifuge at 4 °C at 1800 rpm (300× g) for 5 min, discard the supernatant and resuspend 

the cells with 5 ml 1×PBS.

4. Repeat the centrifugation and resuspend the cells with 0.5 ml 1× PBS.

5. Add 5 ml of 0.2% PBS solution of Triton X-100 for 5 min at room temperature, or add 5 

ml of pre-chilled 70% ethanol on ice and incubate at -20 °C for 4 h. 

Note: The refractive index of cells after permeation will decrease, cell turbidity is not easy 

to observe, and careful manipulation should be taken during manipulation to avoid cell 

loss. 

6. Centrifuge at 4 °C at 1800 rpm (300× g) for 5 min, discard the supernatant and resuspend 

the cells with 5 ml 1×PBS. Repeat the centrifugation and resuspend the cells with 1 ml 1× 

PBS.

7. Transfer 2×106 cells to a new 1.5 ml centrifuge tube. 

8. Centrifuge at 1800 rpm (300×g) for 5 min at 4 °C, discard the supernatant, and resuspend 

the cells with 100 μl 1× Equilibration Buffer (dilute 5×Equilibration Buffer in a 1:5 ratio 

with ddH2O). Incubate at room temperature for 5 min. 

9. During cell equilibration, the labeling solution is prepared. The Cy3-dUTP labeling 

room temperature.

9.10 Gently aspirate excess liquid and add an appropriate amount of anti-fluorescence 

quenching agagagaggagagagagaggggenenenenenenenenenene t t ttt tttttt tototototototototototo  thttttt e sample area to keep the sample moist and seal. 

9.11 Annnnnnnnnnalalalalalalalalalallla yzyzyzyzyzyzyzyzyzyzyzyzee e ee eee eeeee thththththththththththththththhhthe e eeeee e eeee ee ssassssssss mple immediately under a fluorescence microscope aaaaaaaaaandndndndndndndndndndnndd oooooooooobsbsbsbsbsbsbsbsbsbsbsbsbbbsbsbsbssb ererererererererererererererererererererrvevvevvevevevvvvvvv  the 

orororororrrrororrorororrrorrororororrananananananananananana gegegeggegegegegeggegge-yellow fluorescence at 570 nm; Observe the blue fluorrrrrrrrrrresesesesesesesesesesesesesesesesescececececececececececececececceccc ncncncncncncncncncncnnnnnncnnnnnnnncn eeeeeeeeeeeee ofooofofoofofofofofo  DAPI at 460 nm.

NO.2: Experimental flow of suspension cells

1. (3-5) ×106cells are washed twice with 1×PBS and centrifuged at 1800 rpm (300× g) for 5 

min each. Then resuspend with 0.5 ml 1× PBS. 

2. Add 5 ml of paraformaldehyde solution prepared at 1× PBS concentration of 1% and 

incubaaaaaatetetetetetetetetetetee aaaaaaaaaaaat t ttt t ttttt 4 44 4 44 4 444444 °C°C°C°C°C°C°C°C°C°C°CC°CC for 20 min for cell fixation.

NoNoNoNoNoNoNoNoNoNoNoN tetetetetetetetetetetee:::::::::::: ToToToToToToToTToToTToToToTo prevent cells from congregating into clumps, fixation cannnnnnnnn bbbbbbbbbbbbeeeeeeeeeee pepepepepepepepepepeeperfrfrfrfrfrffffrfrffffrfrfrfrfrfrfooroorororororororoo med while

shshshssshssshhaking slowly on a shaker. 

3. Centrifuge at 4 °C at 1800 rpm (300× g) for 5 min, discard the supernatant and resuspend 

the cells with 5 ml 1×PBS.

4. Repeat the centrifugation and resuspend the cells with 0.5 ml 1× PBS.

5. Add 5 ml of 0.2% PBS solution of Triton X-100 for 5 min at room temperature, or add 5

ml of pre-chilled 70% ethanol on ice and incubate at -20 °C for 4 h. 

Note: ThThThThThThThThThThThhe ee e eeee ee eee rerererererrerererererefrfrfrfrfrfrfrfrfrfrfrfrfrfracaacaacacacaaaaaa tive index of cells after permeation will decrease, celllllllllll tttttttttturururururururrurururbibibibibibbibibibbbbbbbbbbb didididididididididididididididdiditytytytytytytytytytytytytyy iiiiiiiiiiiis not easy 

tototootototototototot ooooobsbsbsbsbsbsbsbsbsbsbsbsbssererereereeeeeeee ve, and careful manipulation should be taken during g g g g g g g ggg g g gg g mamamamamamamammamamamamamamamamaninininininininininininnnnnn pupupupupupupupupupupupup lalalalalallalalalalalalalation to avoid cell 

lolllllllll ss. 

6. Centrifuge at 4 °C at 1800 rpm (300× g) for 5 min, discard the supernatant and resuspend 

the cells with 5 ml 1×PBS. Repeat the centrifugation and resuspend the cells with 1 ml 1× 

PBS.

7. Transfer 2××××××10101010101010101010106 cells to a new 1.5 ml centrifuge tube. 

8. Ceeeentntntntntntntntntntntntrirrrrririririririirr fuffufufufufufuufufufufuufufufuf gegegegegegegegegegegegggggggg aaaaaaaaaaaaaat ttttttttttt 181111 00 rpm (300×g) for 5 min at 4 °C, discard the supepepepepepepepeepepp rnrnrnrnrnrnrnrnrnaatatatatatataaaata anananananananananananannnnt,t,t,t,t,ttt,t,ttt,t,t, and resuspend 

thththththththththththe e e e eeee e ee cecececececcececececeec lllll s with 100 μl 1× Equilibration Buffer (dilute 5×Equilllllllllllllllibibibibibibibibibibibibibibibibbibbrarararararararararararararararrarr tititititititititititittititittt onoo  Buffer in a 1:5 ratio 

with ddH2O). Incubate at room temperature for 5 min. 

9. During cell equilibration, the labeling solution is prepared. The Cy3-dUTP labeling 



mixture is melted on ice and the labeling solution is prepared according to the table below.

Component Negative control Positive control/sample

ddH2O 35 μl 34 μl

5×Equilibration Buffer 10 μl 10 μl

Cy3-dUTP Labeling Mix 5 μl 5 μl

TdT Enzyme 0 μl 1 μl

10. Centrifuge at 1800 rpm (300×g) for 5 min at 4 °C, discard the supernatant and resuspend 

the cells with 50 μl of TdT labeling solution. Incubate at 37 °C for 60 min at light-

protected. Flick the tube wall every 15 min or gently resuspend the cells with a 

micropipette. 

Note: For one standard reaction of 2×106 cells, the required volume is 50 μl. Multiply 50 

μl by the number of reactions above to determine the total volume of the desired TdT-

labeled reaction fluid. 

11. Add 1 ml of 20 mM EDTA to terminate the reaction and mix gently with a pipette.

12. Centrifuge at 1800 rpm (300× g) for 5 min at 4 °C, discard the supernatant, and resuspend 

cells with 1 ml of 0.1% TritonX-100 prepared in 1 × PBS containing 5 mg/ml BSA. Repeat 

once, wash twice.

13. Analyze the cells with flow cytometry. Or observe the orange-yellow fluorescence of Cy3-

dUTP with a standard fluorescence filtration device at 570 nm.

NO.3: TUNEL and immunofluorescence co-contamination experimental process

1. Paraffin section co-staining step

1.1 65 °C tablets for 30 min, xylene dewaxing, gradient alcohol hydration.

1.2 Antigen repair: The slices are placed in a citric acid repair solution of 0.1mol/L and 

pH = 6.0, heated for 6min to slight boiling in a microwave oven, and then 

maintained for 10min with medium and low fire, and naturally cooled for 20-30min 

after stopping heating.

1.3 PBS wash 3 times for 5 min each. 

1.4 Dropwise PBS configuration of 0.2% Triton X-100 permeable agent permeable 

mixture is melted on ice and the labeling solution is prepared according to the table below.

Component Negative control Positive control/sample

ddHHHH2222222222OOOOOOOOOOOOO 35 μl 34 μl

5×EqEqEqEqEqEqEqEqEqEqEquiuuiuiuiuiuiuiuiuiuiuiuuilililililililililililiibrbrbrbrbrbrbrrrrrbrbrbrbbbrratatatatatatatatatatatatatatatatatataatioioioioioioioiiiioioioioioiioonnnn Buffer 10 μl 10101010101010100101010 μμμμμμμμμμμμlllllllllll

CyCyCyCyCyCyCyCyCyCyCyCyCyCyCyCCyCCyCyC 333333333333333333333333---------dUdUdUdUdUdUdUdUdUdUdUdUd TPTTTTT Labeling Mix 5 μl 5555555555555 μl

TdT Enzyme 0 μl 1 μl

10. Centrifuge at 1800 rpm (300×g) for 5 min at 4 °C, discard the supernatant and resuspend 

the cells with 50 μl of TdT labeling solution. Incubate at 37 °C for 60 min at light-

protected. Flick the tube wall every 15 min or gently resuspend the cells with a 

micropipette. 

Note: FoFoFoFoFoFoFoFoFoFoFoFFFF rr rr r rr rrrr ononononononononononononoone e ee e e eee eeeee stsssssssssss andard reaction of 2×106 cells, the required volume is 50 μμμμμμμμμμμl. MMMMMMMMMMMMululululululululululultitititititititiitittittiplplplplplplplplplplpplpp yyyy yyyyyy 50 

μμμμμμμμμμμμll ll l ll llll bybybybybybybybybybybyyy ttttttttttttthehehehehehhhehhehh  number of reactions above to determine the total volumeeeemememeeeem oooooooooof f f f f f f ff f fff ththththththththththhe e e e ee e e e ee eee deddededededededddd sired TdT-TT

lallllll beled reaction fluid. 

11. Add 1 ml of 20 mM EDTA to terminate the reaction and mix gently with a pipette.

12. Centrifuge at 1800 rpm (300× g) for 5 min at 4 °C, discard the supernatant, and resuspend 

cells with 1 ml of 0.1% TritonX-100 prepared in 1 × PBS containing 5 mg/ml BSA. Repeat 

once, wash twice.

13. Analyze the cecececcececececcells with flow cytometry. Or observe the orange-yellow fluoresccccccccccccenenenenenenenennenee cecececececeecececee ooooooooooof ffffffff Cy3-

dUTPTPTTPTTTTPTTPT wiwiwiwiwiwiwiwiwiiwiwiwwwwwww ththththththththththththhth aaaaaaaaaaa ssssssssssssttattatatttatt ndard fluorescence filtration device at 570 nm.

NOOOOOOOOOOOOOO.3.3.3.3.3.3.3.3.3.33.33.33.3.3::::::::::::::: TTUTUTTTTTTTUUTTTUTUTT NEL and immunofluorescence co-contamination experimental process

1. Paraffin section co-staining step

1.1 65 °C tablets for 30 min, xylene dewaxing, gradient alcohol hydration.

1.2 Antigen repair: The slices are placed in a citric acid repair solution of 0.1mmmmmmmmmmmoloooooooooo /L and 

pH = 66666666666.0.00.0.0.0.0.000.000, , heated for 6min to slight boiling in a microwave oven, aaaaaaaaaaaandnnnnnnnnndddddd tttttttttttttttthehehehehehehehehehehen n n nn n n n nn nn

mamamamamamamammamammmmmmmmmm inininininininininininiiiiiiinntatatatatatatatatatatatataininininininininiiniiii ed for 10min with medium and low fire, and naturalalalalalalalallalllylylylylylylylyylyyl ccccccccccooooooooooooooooooooooooleleleleleleleleleleleleelel ddd dddddddd for 20-30min

after stopping heating.

1.3 PBS wash 3 times for 5 min each.

1.4 Dropwise PBS configuration of 0.2% Triton X-100 permeable agent permeable



membrane for 10 min. Note, however, that the integrin on the surface of the cell 

membrane cannot be added with Triton X-100, otherwise it will be washed out. 

1.5 Closure: 5% BSA is formulated with PBS and closed at room temperature for 1h.

1.6 PBS dip 3 times for 5 min each.

1.7 (Optional) positive treatment, dilute 10× DNase I Buffer to 1× DNase I Buffer, 100 

μl per sample, incubate for 5 min at room temperature; Dilute DNase I with 1 × 

DNase I Buffer (final concentration of 20 U/ml), aspirate the DNase I Buffer, add 

100 μl of DNase I dropwise to each sample, incubate at room temperature for 10 

min, PBS wash 3 times for 5 min each. 

1.8 Equilibration: Equilibration Buffer for 20 min with 100 μl 1× Equilibration Buffer.

1.9 Labeling: Remove the equilibrium solution, add 50 μl of  TdT labeling working 

solution dropwise per piece (configuration reference struded) to completely cover 

the sample area, incubate at 37 °C in a wet cassette at 37 °C protected from light 

for 60 min, and wash three times in PBS for 5 min each. 

1.10 Incubate overnight at 4 °C in a humidified chamber of appropriate concentration 

dropwise.

1.11 PBS dip 3 times for 5 min each.

1.12 Secondary antibody incubation: fluorescent secondary antibody incubated at room 

temperature for 1h; PBS dip 3 times to wash off excess secondary antibodies.

1.13 Counterstained nuclei: add 100 μl of 2 μg/ml DAPI counterstained nuclei dropwise 

and incubate at room temperature for 5min; PBS soak cells 3 times for 5 min each.

1.14 Fluorescence microscope for photography.

2. Frozen section co-staining step

2.1 Freeze slices taken from the refrigerator should be left at room temperature for 

more than 30 min before immunofluorescence.

2.2 Immerse the slides in 4% paraformaldehyde solution (soluble in 1×PBS) and fix at 

room temperature for 30 min.

2.3 1× PBS wash 3 times for 3-5 min each time.

2.4 Dropwise PBS configuration of 0.2% Triton X-100 permeable agent permeable 

membrane for 10 min. Note, however, that the integrin on the surface of the cell 

membrane cannot be added with Triton X-100, otherwise it will be washed out. 

1.5 Closurururururururururrrre:e:e:e:e::e:e:e:e:e 55555555555%%%%%%%%%%%% BSBBBBBBBB A is formulated with PBS and closed at room temperatttttttururururururururururuuru eeee eeeeeee fofofofofofofofofofoof r r rr r r rrrrr 1h.

1.66666666 PBPBPBPBPBPBPBBBPBPBBBBBPBBPBBPBS SS S SSSS SSS SSSS dididididididididdddididdddiddiidipp ppppppppppp 33333 times for 5 min each.

1.1.1.1.1.1.1.1.1.11111111111 77777777777 (O(O((O(O(O(((O( ptional) positive treatment, dilute 10× DNase I Bufferererererrerrererererrrrr ttttttttttttttttto o o oo o o ooo oooo ooooo 1×1×1×1×1×1×1×1×1×1×1××111111×111111111  DNDNDNDNDNDNDNDNDNDNDNDNDND ase I Buffer, 100

μl per sample, incubate for 5 min at room temperature; Dilute DNase I with 1 ×

DNase I Buffer (final concentration of 20 U/ml), aspirate the DNase I Buffer, add 

100 μl of DNase I dropwise to each sample, incubate at room temperature for 10

min, PBS wash 3 times for 5 min each. 

1.8 Equilibration: Equilibration Buffer for 20 min with 100 μl 1× Equilibration Buffer.

1.9 Laaaaaaaaaaabebebebebebebebebebebbelilililililililililingngngngngngngngngngngngngg:::::::::::: RRRRReRRRRRRRRR move the equilibrium solution, add 50 μl of  TdT labelingggggggggggg wowowowowowowowowoowoorkrkrkrkrkrkrkrkrkrkrkrkrkininininininininninininningg ggggggggg

sososososososososososoooolulululululululululululllution dropwise per piece (configuration reference struded) totototototototoo ccccccccccomomomomomomomomomoommplplplplplplplplplplplplpp etetetettetetetetetetetete eleleelelelelle y cover 

the sample area, incubate at 37 °C in a wet cassette at 37 °°°°°°°°°°°°°°°°°C C CC C CC C C C CCCC CC CCC prprprprprprprprprprprprprprpprrpp oootototototototoootototoottoooooooo eceeeeeeee ted from light

for 60 min, and wash three times in PBS for 5 min each.

1.10 Incubate overnight at 4 °C in a humidified chamber of appropriate concentration 

dropwise.

1.11 PBS dip 3 times for 5 min each.

1.12 Secondary antibody incubation: fluorescent secondary antibody incubateteteteteteteteeddddd d dddd atatatatatatatataat room 

teeeeeeeeeempmpmpmpmpmpmpmpmpmppmmpperererererererererererere atatatatatatatatatatatattururururuurururururururu e for 1h; PBS dip 3 times to wash off excess secondaaaaaaaaryryryryryryryryryryr aaaaaaaaaaaaaantntntntntntntntnnnnnnnnnnn ibibbbbbbbbibibibibibibbibbbbododododododododododododododieiiiiiiiii s.

1.1.1.1.1.1.1.1.1 13131313131313131313313 CoCoCoCoCoCoCoCoCoCoCoCoCoC unterstained nuclei: add 100 μl of 2 μg/ml DAPI counnnnnnnnnnnnnnntetetetetetetetetetetetetetetetet rsrsrsrsrssssrsrssrssrsrsrssrsrssrsrstatatatatatatataatatainininininininininininnedededededededededededededed nuclei dropwise 

and incubate at room temperature for 5min; PBS soak celllllllllllllllllllllllllllllllll s 3 times for 5 min each.

1.14 Fluorescence microscope for photography.

2. Frozen section co-staining step

2.1 Freeze slices taken from the refrigerator should be left at room temperature for 

more ttttttttthahahahahahahahahahahah n nnnnnnnn 30 min before immunofluorescence.

2.2222222 ImImmImImImImmImImImmImmImmmI memememememememememememmm rsrsrsrsrsrsrsrsrsrsrsrsrsrse eeeeeeeeee the slides in 4% paraformaldehyde solution (solublllllllllleeeee eee ee ininininininininin 111111111×P×P×P×P×P×P×P×P×P×P×P×P×P×PPBBBBSBBBBBBBBBB ) and fix at 

rorrrrrrrrr om temperature for 30 min.

2.3 1× PBS wash 3 times for 3-5 min each time.

2.4 Dropwise PBS configuration of 0.2% Triton X-100 permeable agent permeable



membrane 10min. Note, however, that the integrin on the surface of the cell 

membrane cannot be added with Triton X-100, otherwise it will be washed out. 

2.5 Closure: 5% BSA is formulated with PBS and closed at room temperature for 1h.

2.6 PBS dip 3 times for 5 min each.

2.7 (Optional) positive treatment, dilute 10× DNase I Buffer to 1× DNase I Buffer, 100 

μl per sample, incubate for 5 min at room temperature; Dilute DNase I  with 1 × 

DNase I Buffer (final concentration of 20 U/ml), aspirate the DNase I Buffer, and 

add 100 μl of DNase I dropwise to each sample, Incubate at room temperature for 

10 min and PBS wash 3 times for 5 min each. 

2.8 Equilibration: Equilibration Buffer for 20 min with 100 μl 1× Equilibration Buffer.

2.9 Labeling: Remove the equilibrium solution, add 50 μl of TdT labeling working 

solution dropwise per piece (configuration reference struded) to completely cover 

the sample area, incubate at 37 °C in a wet cassette at 37 °C protected from light 

for 60 min, and wash three times in PBS for 5 min each. 

2.10 Incubate overnight at 4 °C in a humidified chamber of appropriate concentration 

dropwise.

2.11 PBS dip 3 times for 5 min each.

2.12 Secondary antibody incubation: fluorescent secondary antibody incubated at room 

temperature for 1h; PBS dip 3 times to wash off excess secondary antibodies.

2.13 Counterstained nuclei: add 100 μl of 2 μg/ml DAPI counterstained nuclei dropwise 

and incubate at room temperature for 5min; PBS soak cells 3 times for 5 min each.

2.14 Fluorescence microscope for photography.

3. Cell crawling co-staining steps

3.1 Remove the cell crawler from the incubator and wash the cell crawler 1-2 times 

using PBS. 

3.2 In 4% paraformaldehyde solution (dissolved in 1×PBS), leave at 4 °C for 25 min. 

3.3  1× PBS wash 3 times for 3-5 min each time.

3.4 Prepared with 1× PBS in a concentration of 0.2% Triton X-100 solution and incubated 

at room temperature for 5 min for permeable treatment. Note that integrin on the 

membrane 10min. Note, however, that the integrin on the surface of the cell 

membrane cannot be added with Triton X-100, otherwise it will be washed out. 

2.5 Closururrururururururrrre:e:e:e:e::e:e:e:e:e 55555555555%%%%%%%%%%%% BSBBBBBBBB A is formulated with PBS and closed at room temperatttttttururururururururururuuru eeee eeeeeee fofofofofofofofofofoof r r rr r r rrrrrr 1h.

2.66666666 PBPBPBPBPBPBPBBBPBPBBBBBPBBPBBPBS SS S SSSS SSS SSSS dididididididididdddididdddiddiidipp ppppppppppp 33333 times for 5 min each.

2.2.2.2.2.2.2.2.2.222222222222222 77777777777 (O(O((O(O(O(((O( ptional) positive treatment, dilute 10× DNase I Bufferererererrererererererrrrr ttttttttttttttttto o o o o o o ooo oo oo ooooo 1×1×1×1×1×1×1×1×1×1×1××111111111111111  DNDNDNDNDNDNDNDNDNDNDNDNDND ase I Buffer, 100

μl per sample, incubate for 5 min at room temperature; Dilute DNase I with 1 × 

DNase I Buffer (final concentration of 20 U/ml), aspirate the DNase I Buffer, and 

add 100 μl of DNase I dropwise to each sample, Incubate at room temperature for 

10 min and PBS wash 3 times for 5 min each. 

2.8 Equilibration: Equilibration Buffer for 20 min with 100 μl 1× Equilibration Buffer.

2.9 Laaaaaaaaaaabebebebebebebebebebebbelilililililililililingngngngngngngngngngngngngg:::::::::::: RRRRReRRRRRRRRR move the equilibrium solution, add 50 μl of TdT labeling wowowowowowowowowowowow rkrkrkrkrkrkrkrkrkrkkinininininininininininining g ggg g g g g g g ggg

sososososososososososoooolulululululululululululllution dropwise per piece (configuration reference struded) totototototototoo ccccccccccomomomomomomomomomoommplplplplplplplplplplplplpp etetetettetetetetetetetete eleleelelelelle y cover 

the sample area, incubate at 37 °C in a wet cassette at 37 °°°°°°°°°°°°°°°°°C C CC C CC C C C CCCC CC CCC prprprprprprprprprprprprprprpprrpp oootototototototoootototoottoooooooo eceeeeeeee ted from light

for 60 min, and wash three times in PBS for 5 min each.

2.10 Incubate overnight at 4 °C in a humidified chamber of appropriate concentration 

dropwise.

2.11 PBS dip 3 times for 5 min each.

2.12 Secondary antibody incubation: fluorescent secondary antibody incubateteteteteteteteeddddd d dddd atatatatatatatataat room 

teeeeeeeeeempmpmpmpmpmpmpmpmpmppmmpperererererererererererere atatatatatatatatatatatattururururuurururururururu e for 1h; PBS dip 3 times to wash off excess secondaaaaaaaaryryryryryryryryryryr aaaaaaaaaaaaaantntntntntntntntnnnnnnnnnnn ibibbbbbbbbibibibibibibbibbbbododododododododododododododieiiiiiiiii s.

2.2.2.2.2.2.2.22.2 13131313131313131313313 CoCCoCoCoCoCoCoCCoCoCoCoC unterstained nuclei: add 100 μl of 2 μg/ml DAPI counnnnnnnnnnnnnnntetetetetetetetetetetetetetetetet rsrsrsrsrssssrsrssrssrsrsrssrsrssrsrstatatatatatatataatatainininininininininininnedededededededededededededed nuclei dropwise 

and incubate at room temperature for 5min; PBS soak celllllllllllllllllllllllllllllllll s 3 times for 5 min each.

2.14 Fluorescence microscope for photography.

3. Cell crawling co-staining steps

3.1 Remove the cell crawler from the incubator and wash the cell crawler 1-2 times

using PBPBBPBPBPBPBPBPBPBSSSSSSSSSSS.

3.22222222 InIInIInInnIIInnIInnnnnnIn 444444444444444444% % % % % %% %%%% %% papapapapapapapapapapapapp raformaldehyde solution (dissolved in 1×PBS), leavvvvvvvvvveeeee e eeee atatatatatatatatat 4444444444 °°°°°°°°°°°°CCCCCCCCCCCCCC fffofffffff r 25 min.

3.3.3.3.3.33.3.3.3.33.33333333333 1×11111  PBS wash 3 times for 3-5 min each time.

3.4 Prepared with 1× PBS in a concentration of 0.2% Triton X-100 solution and incubated 

at room temperature for 5 min for permeable treatment. Note that integrin on the 



surface of the cell membrane cannot be added with Triton X-100 or it will be washed 

out. 

3.5 Closure: 5% BSA is formulated with PBS and closed at room temperature for 1h.

3.6 Balancing: Equilibration Buffer for 10 min with 100 μl 1×Equilibration Buffer 

room temperature.

3.7 Labeling: Remove the equilibrium solution, add 50 μl of TdT labeling working 

solution dropwise per piece (configuration reference above) to completely cover the 

sample area, incubate at 37 °C in a wet box at 37 °C protected from light for 60 

min, wash 2 ml of PBS three times for 5 min each, and aspirate PBS. 

3.8 Primary antibody incubation: add 200 μl of antibody dropwise to each crawler 

(diluted with 5% BSA) and incubate overnight at 4 °C in a wet cassette; PBS soak 

cells 3 times to wash away the excess antibody for 5 min each time. 

3.9 Secondary antibody incubation: fluorescent secondary antibody incubate at room 

temperature for 1 h; PBS-dip cells wash 3 times to wash off excess secondary 

antibodies.

3.10 Counterstained nuclei: add 100 μl of 2 μg/ml DAPI counterstained nuclei 

dropwise and incubate at room temperature for 5 min; PBS soak cells 3 times for 5 

min each.

3.11Fluorescence microscope for photography.

Frequently asked questions and suggestions for solutions

The number of positive cells is small

Permeability is insufficient, and the permeability step can be optimized by adjusting the 

incubation time of Protease K or Triton X-100.

Tissue slices detach from the slide

The coating before tissue section adhesion is inadequate. Before unfolding, a microscope 

slide coated with 3-aminopropyl triethoxysilane ( TESPA) works better than poly-L-lysine. 

Microscopy or flow cytometry analyzes only a few cells

A large number of cells are lost during the procedure. 1. The amount of cells that start can be 

surface of the cell membrane cannot be added with Triton X-100 or it will be washed 

out. 

3.5 Closurererereererererereeee::: ::: :: 5%5%5%%5%5%5%5%5%%5%% BBBBBBBBBBBBSA is formulated with PBS and closed at room temperatuuuuuuuuurerererererererererererer fffffffffffororororororoororororo 111111111111h.

3.666666666 BaBaBaBaBaBaBaBaBaBaBaBalalaallalalallalaalalllalalalalal ncncncncncncncncncncncncnccncnccncnnccininininininininininininining: Equilibration Buffer for 10 min with 100 μl 1×Equilililililililililibrbrbrbrbrbrbrbrbrbbbrb atatatatatatatatatatatioioioioioiioioioioioioiioioooioi nnnnn n nn nnnn nn n n nnnnn BuBuBuBuBuBBuBuBBuBBuBuB ffer 

rorrorrrorrrr om temperature.

3.7 Labeling: Remove the equilibrium solution, add 50 μl of TdT labeling working

solution dropwise per piece (configuration reference above) to completely cover the 

sample area, incubate at 37 °C in a wet box at 37 °C protected from light for 60 

min, wash 2 ml of PBS three times for 5 min each, and aspirate PBS.

3.8 Primary antibody incubation: add 200 μl of antibody dropwise to each crawler 

(dilililililililililili utututututututututuututedededededededededededdde wwwwwwwwwwwwwitititititititititititttith hhhhhhhhhhhhh 5% BSA) and incubate overnight at 4 °C in a wet cassette; PBPBPBPBPBPBBPBPBPBPBP S S SS S S S SSSS S sososoosososososososoosoakakakakakakakakakakaka  

cecececececececececceceeelllllllllllllllllllllllllllls sssss 3 times to wash away the excess antibody for 5 min each titititititititit memememememememmemeee.......

333333.33333 9 Secondary antibody incubation: fluorescent secondary antttttiiiiiiiiiiiiiiiiiibobobobobobobobobobobobobobobobobob dydydydydydydydydydydydydydydydyddyd iiiiiiiiiiiincnnnnnnnnnn ubate at room

temperature for 1 h; PBS-dip cells wash 3 times to wash off excess secondary 

antibodies.

3.10 Counterstained nuclei: add 100 μl of 2 μg/ml DAPI counterstained nuclei 

dropwise and incubate at room temperature for 5 min; PBS soak cells 3 times for 5

min each.

3.11Flllluouououououououououoooorerererererererererereerescscscscscscscscsscscsccenenenenenenenenenenenene ce microscope for photography.

FrFrFrFrFrFrFrFrFrFrFrFrFrFrFrFrFrFreqeqeqeqeeqeqeqeqeqeqqqqqeqeqqeqqeqeqqe uuuueu ntly asked questions and suggestions for solutions

The number of positive cells is small

Permeability is insufficient, and the permeability step can be optimized by adjusting the 

incubation time of Protease K or Triton X-100.

Tissue slices detataatatatatatataachchchchchchchchchchch from the slide

The coatatatatatatatatatattininininininininininininnnnnng gg gg g ggggg bebebebebebeebeebebebbbbbbb fofofofofofofofofofofofofoforerererererererererrerer  tissue section adhesion is inadequate. Before unfoldldldldldldldlddldl ininininininininini g,g,g,g,g,g,g,g,gg,g,g, aaaaaaaaaaaaa mmmmmmmmmmmmmmiciiiiiiiiii roscope

slslslslslslslslsllsls iddddddddddddde eeeeeeeeeee cococococococococcocococ atatatatatatatatataatata ededededeeedededededede  with 3-aminopropyl triethoxysilane ( TESPA) works bbbbbbbbbbbbbbbbbeteteteteteteteteteteteteteteteetetetetetteteteteteteteteteteteteteteteteerrrr rrrrrrrr tthttt an poly-L-lysine. 

MiMiMiMiMiMiMiMiMiMMiMiMiMiMiMiMM croscopy or flow cytometry analyzes only a few cells

A large number of cells are lost during the procedure. 1. The amount of cells that start can be 



increased. 2. When preparing the cell suspension, wash the cells with PBS containing 1% 

BSA during centrifugation.

Low marking rate

1. If the sample is fixed with ethanol or methanol, the labeling efficiency is low (cause: 

chromatin failed to cross-link to the protein at fixation and is lost during the operation), 

apply 4% paraformaldehyde fixation dissolved in 1×PBS (PH7.4) or formalin or 

glutaraldehyde fixation.

2. Excessive fixation leading to excessive crosslinking with proteins can also lead to low 

labeling efficiency, which can appropriately shorten the fixation time; Or fixed with 2% 

paraformaldehyde dissolved in 1× PBS.

False positive

Some muscle tissue frozen sections such as the production process without paraformaldehyde 

fixation, prone to endogenous nuclease cutting DNA resulting in false positives, should be 

removed from the tissue in time with paraformaldehyde fixed, in addition to try to avoid the 

use of protease K permeability.

Proteinase K working liquid treatment time, temperature must explore the most suitable 

conditions, the temperature is too high, the time is too long, easy to destroy the nucleic acid 

structure, false positive. 

Polylysine-coated slides are prepared:

Pipette 50-100 μl of 0.01% (W/V) aqueous polylysine solution onto the pre-cleaned glass 

surface. Spread the polylysine solution into thin layers in the area to be used to fix the cells. 

After the slides are dried, rinse quickly with deionized water, and then let the coated slides 

stand in the air for 30-60 min until dry. The embedded slides can be stored at room 

temperature for 3 months.

Note:

This product is for scientific use only.

increased. 2. When preparing the cell suspension, wash the cells with PBS containing 1%

BSA during centrifugation.

Low marking raaaaaaaaatetetetetetetetetetettt

1. If theheheheheheheheheheeee sssssssssamamamamamammmmmamamamammamammmplplplplplplplplplpplplplplpllplplplplp e e eeeee eee eeee isiiiiisisiiis fixed with ethanol or methanol, the labeling efficiencycycycycycycycyycyyc iiiiiiiiissssssssss lololololollololololololololooololowwww w w ww wwwww w ww w wwww (c(c(c(c(c(c((c(c(c(c(c(cause: 

chchhhhhhhhhchchchchchcccchccchchrororororororororororooommmammmmmmmmmm tin failed to cross-link to the protein at fixation and issssss lllllllllllllllosososososososososososossosososossost t t t t t t tt t ttt t t dudududududududududududdduddddddddddduriririririririririririirir ngnnnnnnnnnnnn  the operation), 

apply 4% paraformaldehyde fixation dissolved in 1×PBS (PH7.4) or formalin or 

glutaraldehyde fixation.

2. Excessive fixation leading to excessive crosslinking with proteins can also lead to low 

labeling efficiency, which can appropriately shorten the fixation time; Or fixed with 2% 

paraformaldehyde dissolved in 1× PBS.

False positivevevevevevevevevevevee

Somememememememeemememe mmmmmmmmmmmmmususususususususususususclclclclclcllclclclclclclclcleeeeeee eeeeee tissue frozen sections such as the production process withooooooooutututututtututututt pppppppppppararararararaaraaa afafafafafafafafafaffaffororororororoorororororoo mammmmm ldehyde 

fifififififififififififfiifififixaxaxaxaxaxaxaxaxaxaxaaaaaxaxaaaaxxaaaxxxatititititititititititititiooon, prone to endogenous nuclease cutting DNA resulting in falsslslslslslslslslslslslsslsslsseeeeeeeeeeeeeeeee popopopopopopopopopopopopopopopopop sisisisisisisisisisiiisssss tititititititititittt ves, should be 

removed from the tissue in time with paraformaldehyde fixed, in addition to try to avoid the 

use of protease K permeability.

Proteinase K working liquid treatment time, temperature must explore the most suitable rr

conditions, the temperature is too high, the time is too long, easy to destroy the nucleic acid 

structure, false positive. 

Polylysine-cocococococococococoooatatatatatatatatatataata ededededededededededdededd sssssssssssslilililililililililiiill deddddddddd s are prepared:

Pipepepeepepepepepepepeettttttttttttttttttttteeeeeeeee 50505050500505050505000---------1010101010101001010101011 0 μl of 0.01% (W/V) aqueous polylysine solution onnnnnnnnntoototototototototototototototoo tttttttttttttttheheheheheheheehehehehhhhhhhhhhehhhh ppppppppppppprerererererererererereeer -cleaned glass

susususususususususususususuususus rfrfrfrfrfrffrfrffffffrffrffrffrfrfrfrfr acaaaaaaaaa e. Spread the polylysine solution into thin layers in the area to bebbbbbbbbbb  used to fix the cells. 

After the slides are dried, rinse quickly with deionized water, and then let the coated slides

stand in the air for 30-60 min until dry. The embedded slides can be stored at room 

temperature for 3 months.

Note:

ThhhhhhhhThThTThTThTTTThisisisisisisisisissii ppppppppppppprororororororororororoodududududududududududududuct is for scientific use only.


