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BIAT R EAR DNA ORI MNHAIMRIEIFE, FEIK DNA BEENIRIEIZER
IKARBEAIVEF T P20 50-300 kb RUKFER, AREAL 30%AIREIK DNA 7£ Ca2+f
M2 +{RERAVZER N IIBSIER T, iR/ MABRLZ [BIBEHEIkT, FZBX 180-200 bp #z/)vA
DNA ZE{R. EIEMET IR, DNA 24ME#E/ 180-200 bp AR, MIRMER
‘HDNA LZEEHAEMN 3-OH R, RinlREZBEZEHREBE (Terminal
Deoxynucleotidyl Transferase, TdT) 2—MAMKiTERAI DNA REE, AILUEERSE
HEERESTIRTEAY DNA £F 3'-OH 5if. FEith TUNEL (TdT mediated dUTP Nick End
Labeling) A T MK AT LA FBSRENE R M E AT R RIS AR 4aHE1% DNA Rkt
HiEn. HFREIE TdTEERT, £EEZE DNA MR SREHA 3-OH Riks Al
AEZFBE-dUTP (Tetramethyl-Rhodamine-5-dUTP, TMR-5-dUTP), MIATLARESR
SR MEaR AT (TMR & 551 nm, &5 575 nm), KiXKIEMEBE,
ERTAEER R, KRERT R, Rk, MR ASMEATEN,

| {E2S et ]

NHAKIEMEFIE-20°C, TMR-5-dUTP Labeling Mix FZB¢hiEZTF-20°C, BIEHA 12 ME.
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*Hpk
FEREm FRe%
Recombinant TdT Enzyme 45uL
TMR-5-dUTP Labeling Mix 220pL
Equilibration Buffer 5mL
Proteinase K (200 pg/mL) 500uL
SCIGRIHES

1. PBS BEERERLRITR

2. BEIEWR: i&T PBS HI4%ZERFEE, pH 7.4

3. &R 0.1%-0.5% Triton X-100

4. WNFFH%, FEE DAPI (2 pg/ml)

5. YNFEPAMEXIERSEYE, FHE% DNase |

6. ANERFAIMIVARRIY, B Pl 34&#0 RNase A (DNase free)

7. BEINBEFLIMR, ME—REFE.

SR

—. HmiEs

A. REEEIEARAA

1. DR TMEABAL R ANMREEEFRTRE 5-10 min, EE 3%, ARLKS
F2iRi8 5 min, EE 2X; REFABEZEE (85%. 75%). MEEKEZRE 1R, &R 5 min;
2. APBS BRIER A, FEEFABBES KA, ERENESARINERRE—S
BRIEMR 2-3 mm FVNE, ET NiEREMIEIIFETRCERE, ELRidES, 71k

HRTE, AERFFEAREERPRFEARNEE;
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3. Bl Proteinase K T{FiR: #&1: 9 {KfAtL, F PBS {EATERER KGR Proteinase K
(200 pg/mL) JRik, EHELEIRED 20 pg/mL;

4. HAEEA LTSN 100 uL i Proteinase K TIER, =2B=ER, 37°CHES 20 min;
(i*: Proteinase K MR+ EFE FARIAREELSEBIREHFEE, H¥ShE

KIS FINEEHRCHE, NERIEFINER, FLMUK Proteinase K FFEAIATE)

5. F3 PBS i&BCSIEARREA 30K, &R 5 min (Proteinase K EEigTi%, BUSTFME

ZHOTRCRAL) . A EERIF RN EEFRIFHRRNEE,

6. (UELER) XiEHFA LSRR, BEERRRENZER L, ROFEHER, =

iBALEE 20 min; BIRAMESSRERIFEAIA PBS iAHGEHEA 3%, &KX 5 min; LIEEMN

HABEEEPMRISHF AT,

B. BHKEIA

1. BRARISE A% SRPEAR (BT PBS) HEE, =R TES 10-15 min;

2. FFNEIERFETE, BRIEFEART;

3. BIRTINGKEL PBS i@, XiERA LERFRIEER;

4. BBENERERAINEREE— N SHRAEMR 2-3 mm (NE, EF THEEMLLE

SETRCERME,; EXRIRES, 7R TIR, BTSN REEE P RIFHERREE,

5. Bl Proteinase K T{E&: #& 1: 9 RILLHI, A PBS {ENTERER KRR Proteinase K
(200 pg/mlL) JRik, EHELEIRED 20 pg/mL;

6. FAMEARLEIN 100 pL bR Proteinase K TR, (FEMELES , =EHFS 10 min;
(i*: Proteinase K &R FEFE FARAREELSEBIREHFEE, H¥ShfEd

KIS IMEEIRCHR, KMEFEFHIER, FTREHREML Proteinase K FFEAIAT
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[&])

7. F PBS BRI A 2-3 IR, KigSRRIR (Proteinase K FistixT1%, BTG
ZHOTRCRAL), AMEERIFRNEEEFRIFHRRNEE,

8. (FNESER) KEESREREINEER L, 7oREER, ERGIE 20 min, FELME
SoR/ERIFAIR PBS iAREHAR, KESREK, MR ABEEEPRSEARR
T,

C. {panerH

1. EEREMAPIERNEME, EATSESWNEZE, F PBS BEiEIE 2 B4,

2. BEANMNIFIMNEERR 4%ZRPERR (BT PBS) EE, =& TS 20 min;

3. £IEEE®R, 10N PBS &% 3R, X 5 min;

4. BMEARRTRERF, ZRFS 5 min #HTBELGE (T8 #5FH 2-20 pyg/mLEY
Proteinase K T{E#GHM, 37°CAME 10 min £, MMARRESERE., SMESEANIE
WO FRRRRALE) ;

5. fEB¥H PBS ARATMIOIRIMFIRIRIZRIFA 2-3 X,

6. RRAESRIRA, FRERNORTERF EHREEN&RE. SEBEHERREE
EPREFEARZE.

D. HiRA

1. LA 2x107 NMARE/mL BREBAIRES T PBS &, IREY 50-100 L AESKHTH
Bk b, ER—RIESNEKAERATTRESR;

2. B RIRNEKE 4%HEEEH T PBS PHSRARNREHH, BEME, £ 4C8E

25 min;
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3. BARA PBS B, =EWE 5 min iRk, EE—X;

4. BREBEZREN, FRENNORTRE EHAEESRIORR, BECELEHRRE
HNEECERE— NG, BT NFEE MR ETRCEME, EXLRTRET, TR TR,
5. BMERFSTHIRARF, =RFES 5 min BTESEE (R #5MA 2-20 pg/mLEy
Proteinase K T{E#GHM, 37°CAME 10 min £, MMARRESERE., SMESEANIE
WO FRRIRRALE) ;

6. 1EEH PBS BRAIMOIRMRIRIKIBIREA 2-3 0K,

7. BREBEESRERAE, FRERNORTERR EHANEEN&RE, SEEHERREE
EPREFEARZE.

—. DNase | 2 EEFRMERIIRECH (AIELEE)

EHEREEIES, A DNase | (MEHEASAERBAMRIER,

1. ¥ 100 pL 1xDNase | Buffer (Bc#l7i%: BX 10 yL 10xDNase | Buffer, ZAFANA
90 uL ZFFKRES) BIEIEEENEAL, =RFS 5 min;

2. BRFIREZREM, 1IN 100 uL &% DNase | (20 U/mL) NT{ER, ZiEHFE 10 min;
3. RREXHEZRAGRIK, FIRBEIRFTERSE PBS NG HHIESE 3-4 X,

=. trcStan

1. . 8MEANENN 100 pL Equilibration Buffer (EHEEPBEZFOFEAXIS, =R
B 10 min;

2. FRCHRECH: 1K EfR% TMR-5-dUTP Labeling Mix 1 Equilibration Buffer, Fi%8
Recombinant TdT enzyme: TMR-5-dUTP Labeling Mix: Equilibration Buffer=2 pL:

10uL: 100 uL (2: 10: 100) LLBIRERBATAELEHN T HFSESK, BIALR
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{EFIF VAT LURIER A AN TIE S FELAEZE

3. PBMRIEBIAR : HEE—IHAS Recombinant TdT enzyme RUXIER TdT ¥ EE TR, F
ddH20 &ft;
4. ¥rig: REXIEFER Equilibration Buffer, SARESDELEAR LA 112 pL TdT
WEETR, E37°CES 1 h; EFEAETH, 8RAEEDY,

5. I7BPA3 PBS IEREANEA, 5% 3R, BIR 5 min;
6. FARRRR RIS EERN PBS 8K,
7. 126 HEAEREIFRE, ERETEEIRAENES DAPIIAR (F3 PBS #iEfhc
BIFHHRE) BURGE, =RKE 8 min;
8. R HALESTRE, F PBS ERBLHEAR 3R, BR5min, AEREEXESREK
K, IS EERE R RIE A
9. 16 ZAMESRERBME TR, BIKAEREDS, DAP| s8R FIRAT AV
Eprists, REATHEEZFFE TMR-5-dUTP IS NMEMAILL BRI L.
M. FIARIUHEARSNSF MR
1. B4R PBS iEEMIR, 4°CEIL (500 g) PAIRERE 500 uL PBS &;
2. ERE: MEE@FI0N 5 mL 1%F8 PBS EcHIfSRAEAR, BB, ik LHE 20 min;
3. #HpRTE 4°C, 300 g B/ 10 min, X EiEFA 5 mL PBS ERMIX, &/EHA 500 uL PBS
Ea=ciiliah
4. BE: EFERFIIN 5 mLiK EFUSHI 70% 288, -20°CiEE 4 h, BIE4E,;

(E: ARBITRBIRKER 5 min #HTESE)

5. #MpEFS 300 g E/0) 10 min [FA 5 mL PBS 28, BXRE/(EH 1 mLPBS &8;
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6. . R4 2x106 NMERE 1.5 mLAYHERCOVE, 300 g &L 10 min, XLEiF,
FFA 100 pL Equilibration Buffer &8, =ig#FE 5 min;

7. FRCKRECEH: 1EKk LR TMR-5-dUTP Labeling Mix # Equilibration Buffer, Fi&A8
Recombinant TdT enzyme: TMR-5-dUTP Labeling Mix: Equilibration Buffer=2 pL:
10uL: 100 L (2: 10: 100) LLBIRERHEAETAAELEFIRNERMETIRRNA TdT §Z
BRI,

8. fxic: 4iEA 300 g B0 10 min, X EIBKINIERESRE 112 pL TdT FBERH, 37°C
5 1h, #%. 85R 15 min BHEBKRSEERESMEE;

9. RRMIFEREIIAN 1 mL 20 mM EDTA £81ER R, FRMERREEEZES;

10. 300 g B/ 10 min, X EBEHRBIMIEESRE 1 mLEERT, HPE 5 mg/mL BSA,

BEEWE 2K,

1. & 300 g &0 10 min, X EEFBMARITEESAE 0.5 mL DAPI &K+, Hp
% 250 ug 7 DNA EgHY RNase A, EEISH=EEE/MIE 30 min;

12. EHUEN: RN oI 4ERE, DAPI 888 AT AR AT MO iEeE, RE

AT ZTAE TMR-5-dUTP S NTIEAILI BT,

TMR (red) Tunel Cell Apoptosis Detection Kit
Product Description
Breakage of chromosomal DNA in apoptosis is a gradual phased process.
Chromosomal DNA is first degraded into large fragments of 50-300 kb by
endogenous nucleases, and then about 30% of chromosomal DNA is randomly

cleaved between nucleosome units under the action of Ca2 and Mg2-dependent
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endonucleases to form 180-200 bp nucleosome DNA multimers. Therefore, in the
late apoptosis stage, DNA is degraded into 180-200 bp fragments, exposing a large
number of 3'-OH terminations on the broken genomic DNA. Terminal
deoxynucleotidyl transferase (TdT) is a template-independent DNA polymerase
that catalyzes deoxynucleotide binding to the 3'-OH end of a broken DNA molecule.
Therefore, the TUNEL (TdT mediated dUTP Nick End Labeling) apoptosis detection
kit can be used to detect the breakage of nuclear DNA in tissue cells during the
advanced apoptosis process. The principle is that the 3 -OH end exposed at the
time of genomic DNA breakage is incorporated with tetramethyl-rhodamine-dUTP
(TMR-5-dUTP, TMR-5-dUTP) under the action of the TdT enzyme, which can be
detected by fluorescence microscopy or flow cytometry (TMR excitation 551 nm,
emission 575 nm). This kit has a wide range of applications, and is suitable for
apoptosis detection of paraffin tissue sections, frozen tissue sections, cell crawling
sections, cell smears, etc.

Storage and transportation

This kit is stored at -20°C, and TMR-5-dUTP Labeling Mix needs to be stored at -20°
Cin a dark place for 12 months.

Preparation Before the Experiment

1. PBS (Phosphate-Buffered Saline)

2. Fixative: 4% paraformaldehyde dissolved in PBS, pH 7.4

3. Permeabilization solution: 0.1%-0.5% Triton X-100
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4. If nuclear staining is needed, prepare DAPI (2 ug/mL) yourself

5. If performing a positive control experiment, prepare DNase | yourself

6. If using a flow cytometer, prepare Pl staining solution and RNase A (DNase free)
yourself

7. Wear a lab coat and disposable gloves during operation.

Procedure:

1. Sample preparation

A. Paraffin-embedded tissue sections

1. Soak the paraffin tissue sections in environmentally friendly dewaxing
transparent solution for 5-10 minutes at room temperature and repeat 3 times.
Then soak in anhydrous ethanol for 5 minutes and repeat twice; Finally, soak in
gradient ethanol (85% and 75%) and double distilled water once for 5 minutes each
time.

2. Gently wash the sections with PBS and remove excess liquid around the sample.
Use a grouping pen to draw a small circle with a distance of 2-3 mm from the tissue
along the outer contour of the tissue to facilitate downstream permeability
processing and balance marking operation. During the experiment, do not let the
sample dry, and keep the sample moist in the wet box.

3. Preparation of Proteinase K working solution: According to the volume ratio of
1:9, PBS was used as a dilution to dilute Proteinase K (200 pg/mL) stock solution to

make the final concentration 20 pg/mL.
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4. Add 100 pL of the above Proteinase K working solution to each sample,
completely cover the tissue, and incubate at 37°C for 20 min;

(Note: Proteinase K treatment mainly helps the staining reagent to be permeable in
the next steps of tissues and cells, and its incubation time will affect the subsequent
labeling efficiency if it is too long or too short, so the incubation time of Proteinase
K can be optimized for better results)

5. Wash the samples with PBS solution infiltrate 3 times for 5 min each time
(Proteinase K needs to be washed clean, otherwise it will interfere with subsequent
labeling reactions). The treated samples are placed in a wet box to keep the
samples moist;

6. (Optional step) Remove the excess liquid from the sample, add an appropriate
amount of membrane rupture droplets to the tissue, fully infiltrate the tissue, and
treat at room temperature for 20 minutes. After the film breaking treatment was
completed, the samples were washed with PBS solution 3 times for 5 minutes each
time. The treated sample is placed in a wet box to keep the sample moist.

B. Organizing Frozen Sections

1. Immerse the slides in 4% paraformaldehyde solution (dissolved in PBS) for
fixation and incubate at room temperature for 10-15 minutes;

2. Remove the slides from the fixative and air dry them naturally in a fume hood;
3. Rinse the slides in pure water or PBS to remove any residual fixative on the slides;

4. Use a tissue-marking pen to draw a small circle around the tissue outline, leaving
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a 2-3 mm gap from the tissue, to facilitate downstream permeability treatment and
balanced labeling operations; during the experiment, do not let the samples dry,
and keep treated samples in a humid box to maintain moisture;

5. Prepare Proteinase K working solution: dilute the Proteinase K stock solution (200
pg/mL) with PBS at a ratio of 1:9 to reach a final concentration of 20 pg/mL;

6. Add 100 pL of the Proteinase K working solution to each sample, ensuring
complete coverage, and incubate at room temperature for 10 minutes;

(Note: Proteinase K treatment mainly helps improve the permeability of tissues and
cells for subsequent staining reagents. Incubation time that is too long or too short
may affect the efficiency of downstream labeling. If optimal results are not achieved,
the Proteinase K incubation time may need to be optimized.)

7. Rinse the samples 2-3 times with PBS to remove excess liquid (Proteinase K must
be thoroughly washed off, otherwise it will interfere with subsequent labeling
reactions). Keep the treated samples in a humid box to maintain moisture;

8. (Optional) Add an appropriate amount of permeabilization solution to the tissue,
fully infiltrate the tissue, and treat at room temperature for 20 minutes. After
permeabilization, rinse the samples with PBS to remove excess liquid, and keep the
treated samples in a humid box to maintain moisture.

C. Cell Spreading on Coverslips

1. Culture adherent cells in confocal dishes. After apoptosis induction treatment,

gently rinse the cells twice with PBS;
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2. Add an appropriate amount of 4% paraformaldehyde solution (dissolved in PBS)
to each small dish for fixation and incubate at room temperature for 20 minutes;
3. Remove the fixative and wash three times with PBS, 5 minutes each time;

4. Immerse each sample in permeabilization solution and incubate at room
temperature for 5 minutes for permeabilization (Note: It is recommended to digest
with 2-20 pg/mL Proteinase K working solution at 37°C for about 10 minutes,
adjusting as needed based on cell condition. If cells are prone to detachment, using
permeabilization solution is recommended);

5. Immerse the samples in an open beaker containing PBS solution and rinse 2-3
times;

6. Gently remove excess liquid and carefully blot the surroundings of the samples
on the slides with filter paper. Place the treated samples in a humidified box to keep
them moist.

D. Cell Smear

1. Resuspend the cells in PBS at a concentration of approximately 2x10/7 cells/mL.
Pipette 50-100 pL of the cell suspension onto an anti-fall glass slide, and gently
spread the cell suspension using a clean coverslip.

2. Immerse the slide in a staining jar containing 4% freshly prepared
paraformaldehyde in PBS to fix the cells, and leave it at 4°C for 25 minutes.

3. Immerse the slide in PBS and let it wash at room temperature for 5 minutes, then

repeat once.
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4. Gently remove the excess liquid and carefully absorb any remaining liquid
around the sample on the slide with filter paper. Draw a small circle around the cell
perimeter with a marker to facilitate subsequent permeability treatment and
labeling procedures. During the experiment, do not let the sample dry.

5. Immerse each sample in permeabilization solution and incubate at room
temperature for 5 minutes for permeabilization (Note: It is recommended to digest
with Proteinase K working solution at 2-20 pg/mL, treating at 37°C for about 10
minutes, adjusting according to the cell condition. If cells tend to detach, it is
recommended to use permeabilization solution instead).

6. Immerse and wash the samples 2-3 times in an open beaker containing PBS
solution.

7. Gently remove the excess liquid and carefully absorb any remaining liquid
around the sample on the slide with filter paper. Place the treated samples in a
humidified chamber to keep them moist.

2. DNase | Treatment Positive Control Experiment (Optional Step)

After sample permeabilization, treat the samples with DNase | to prepare a positive
control.

1. Add 100 pL of 1x DNase | Buffer (prepared by mixing 10 pL of 10x DNase |
Buffer with 90 pL of deionized water) to the permeabilized samples and incubate at
room temperature for 5 minutes;

2. Gently remove the excess liquid, add 100 pL of the working solution containing
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DNase | (20 U/mL), and incubate at room temperature for 10 minutes;

3. Gently remove the excess liquid and thoroughly wash the slides 3-4 times in a
staining jar containing PBS.

3. Labeling and Detection

1. Equilibration: Add 100 pL of Equilibration Buffer to each sample to completely
cover the area to be tested, and incubate at room temperature for 10 minutes.

2. Labeling solution preparation: Thaw TMR-5-dUTP Labeling Mix and Equilibration
Buffer on ice, and mix them according to the ratio Recombinant TdT
enzyme:TMR-5-dUTP Labeling Mix:Equilibration Buffer = 2 pL:10 pL:100 pL
(2:10:100) to make enough TdT incubation buffer for all experiments. The volume of
reagents used in specific experiments can be appropriately adjusted proportionally
based on the size of the slides.

3. Negative control system: Prepare a control TdT incubation buffer without
Recombinant TdT enzyme, replacing it with ddH20.

4. Labeling: Remove as much of the equilibrated Equilibration Buffer as possible,
then add 112 pL of TdT incubation buffer to each tissue sample and incubate at 37°
C for 1 hour. Ensure the slides do not dry out and keep them away from light.

5. Immediately wash the tissue samples with PBS three times, 5 minutes each wash.
6. Gently wipe off PBS around the samples with filter paper.

7. Nuclear staining: Place the samples in a staining jar, immerse the slides in a jar

containing DAPI solution (freshly prepared and diluted with PBS) in the dark, and
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let stand at room temperature for 8 minutes.

8. Mounting: After staining, wash the tissue samples with PBS three times, 5
minutes each time, gently remove excess liquid, and add anti-fade mounting
medium for mounting.

9. Microscopy: Analyze the samples immediately under a fluorescence microscope,
keeping the slides away from light. DAPI stains both apoptotic and non-apoptotic
cells blue, while the red fluorescence from TMR-5-dUTP incorporation is only
localized in the nuclei of apoptotic cells.

4. Detection of suspended cells by flow cytometry

1. Wash the cells to be tested twice with PBS, centrifuge at 4 °C (500 g) and
resuspend in 500 uL PBS;

2. Fixation: Add 5 mL of 1% paraformaldehyde solution prepared with PBS to the
sample, fix the cells, and place on ice for 20 minutes;

3. Cells were centrifuged at 300 g at 4 °C for 10 min, desupernatant and
resuspended twice with 5 mL PBS, and finally resuspended with 500 pL PBS.

4. Permeabilization: Add 5 mL of pre-chilled 70% ethanol on ice to the sample,
incubate at -20°C for 4 h, permeate the cells;

(Note: Cells can also be permeated by membrane breaking solution at room
temperature for 5 minutes)

5. Cells were centrifuged with 300 g for 10 min and resuspended with 5 mL PBS,

and re-centrifuged with 1 mL PBS.
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6. Equilibration: Transfer approximately 2x 106 cells to 1.5 mL microcentrifuge tubes,
centrifuge 300 g for 10 min, remove the supernatant, and resuspend with 100 pL
Equilibration Buffer and incubate for 5 min at room temperature.

7. Labeling solution preparation: Thaw TMR-5-dUTP Labeling Mix and Equilibration
Buffer on ice and follow Recombinant TdT enzyme: TMR-5-dUTP Labeling Mix:
Equilibration Buffer=2 pL: 10 pL: 100 p L (2:10:100) ratio mix enough TdT
incubation buffer for all experiments and optional positive control reactions;

8. Labeling: Cells were centrifuged with 300 g for 10 min, desupernatant and
resuspended in 112 pL TdT incubation buffer and incubated at 37 °C for 1 h away
from light. Gently resuspend cells with a micropipette every 15 min;

9. After the reaction is completed, add 1 mL of 20 mM EDTA to terminate the
reaction and gently mix well with a micropipette.

10. Centrifuge 300 g for 10 min, remove the supernatant and resuspend the pellet
in 1 mL of membrane breaking solution containing 5 mg/mL BSA, repeat the wash
twice;

11. Nuclear staining: 300 g centrifuge for 10 min, desupernatant and resuspend the
cell pellet in 0.5 mL DAPI solution containing 250 pg DNase-free RNase A, incubate
cells at room temperature in the dark for 30 min;

12. On-machine detection: Flow cytometry analyzes cells, DAPI can stain both
apoptotic and non-apoptotic nuclei in blue, and only the apoptotic nuclei have red

fluorescence localized by TMR-5-dUTP incorporation.



