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Apoptosis assay: DNA fragmentation assay 
 

Reagents:  
Agarose 
DNA ladder 
GelRed (protect from light exposure) 
TAE (Tris-acetate-EDTA) buffer  

 
Prepare 1.5% agarose gel 
 
1. Measure amount of agarose needed (can try 1% or 1.2% in practice run) 
2. Mix agarose with 1X TAE in a microwavable flask (TAE Recipe) 
3. Microwave in pulses (~30 sec; swirling the flask occasionally as the solution heats up) until 

the agarose is completely dissolved (1 to 3 min; do not overboil as some of the buffer will 
evaporate and alter the final percentage of agarose in the gel.  

 CAUTION: HOT! Be careful stirring, eruptive boiling can occur. 
4. Let agarose solution cool down (about 5 min) to about 50 °C (when you can comfortably 

keep your hand on the flask) 
5. Add SYBR Safe DNA stain to the solution at 1:10,000 dilution   
6. Pour the solution into a gel tray with the well comb in place. 

• Pour slowly to avoid bubbles. Bubbles can be pushed away from the well comb or 
towards the edges of the gel with a pipette tip. 

7. Let the solution sit at room temperature for 20-30 mins (or at 4 °C for 10-15 min) until it has 
completely solidified 
• If you are in a hurry, the gel will set more quickly if gel tray is placed at 4 °C earlier so 

that it is already cold when the gel is poured into it 
 

Agarose gel electrophoresis 
 
8. Once gel is solidified, remove the gel combs; gel must be in tank with 1X TAE buffer. 
9. Load DNA ladder and DNA samples (500 ng, 1 ug or 2 ug) 
10. Run agarose gel in electrophoresis apparatus at 125 volts for 45 min (large gel) 
11. Visualize gel in BioRad Gel imager/Blue light LED illuminator 
12. Take photos 
 
 
 
 
 
 
 
 
 
 
 

 
 



DNA islation: DMSO-SDS-TE method 
 

Reagents:  
DMSO (dimethyl sulfoxide) 
PBS (Phosphate-buffered saline) 
2% SDS-TE (Tris-EDTA) buffer, (pH 7.4); (dissolve 0.1g SDS in 5 ml TE) 

• Wear a mask when weighing SDS (sodium dodecyl sulfate) 
 
1. Prepare 7 (at least 3) Daphnia - wash with PBS 1X- centrifuge (set to go up to 10,000 rpm) , 

5 sec 
2. Discard supernatant 
3. Add 100 ul (50 ul if 3 Daphnia) DMSO to Daphnia pellet 
4. Mix well and immediately vortex (4 x 10 sec) 
5. Add equal volume (100 ul; 50 ul if 3 Daphnia) of 2% SDS-TE  
6. Mix and vortex (4 x 10 sec) 
7. Centrifuge at 12,000 g at 4°C  for 5 min 
8. Transfer supernatant (with isolated DNA) into new eppendorf tube 
9. Measure DNA concentration and purity 

• UV-spectroscopy: record absorbance at 260 (concentration) and 280 nm  
• "A260 unit" is the quantity measure for nucleic acids.  
• 1 A260 unit = amount of nucleic acid in 1 ml, producing OD = 1  
• 1 A260 unit dsDNA = 50 µg. 
• 1 OD260 (optical density) = amount of DNA that gives an absorbance reading = 1.0 at 

a wavelength of 260 nm for a sample in 1.0 ml ddH2O, read in a 1 cm quartz cuvette. 
• Calculate A260/A280 to analyze purity; good-quality: A260/A280 ratio= 1.7–2.0 

  































Immunofluorescence/fluorescence staining for activated caspase-3 
 

Reagents:  
PBS; used as medium throughout to preserve tissue structure  
4% paraformaldehyde in PBS  
0.1% Triton X-100 in PBS 
Activated caspase-3 (1:50 in PBST) 
DAPI (0.5 ug/ml) 

 
1. Wash Daphnia in PBS 2X 
2. Fix in 4% paraformaldehyde in PBS for 6  h  
3. Wash in PBS 3X: 5 min, 60  min, 5 min 
4. Permeabilize in 0.1% Triton X-100 in PBS overnight 
5. Antigen retrieval: 20mM Tris-EDTA buffer pH 9.0; 95˚C; 10 minutes  
6. Wash 2X in PBS; 5 min/wash  
7. Stain for 48 hrs at 4˚C with: activated caspase-3 (1:50 in PBST);  

          overnight with DAPI (0.5 ug/ml) 
8. Wash 4X in PBS; 5 min, 10 min, 5 min, 5 min 
9. Mount individual Daphnia in glycerol; seal coverslips with nail polish 
10. Immunofluorescence/fluorescence microscopy; take photos 










































