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Adapted from Chisholm Lab at MIT 

 
Cesium Chloride Gradients 
1. Prepare cesium chloride densities of p1.2, p1.4, p1.5 and p1.65 in seawater (sw) that has been 

0.02µm (or 0.2µm) filtered and autoclaved.  Place tube of prepared cesium on balance, tare to 
0, remove 1ml with sterile pipet tip:  difference in weight should be equal to the density of 
the solution (eg, 1ml of p1.2 should weigh 1.2ml).  Adjust as needed. 

 
 p1.2 11.19g per 50ml sw 
 p1.4 26.94g per 50ml sw 
 p1.5 33.74g per 50ml sw 
 p1.65 43.78g per 50ml sw 
 
2. Layer CsCl from the bottom using a gradient fractionator or by hand and be sure to use thin-
walled SW40 (or SW28) tubes: 

SW40 rotor: 2ml p1.65  SW28 rotor: 5ml p1.65 
   3ml p1.5    8ml p1.5 
   3ml p1.4    9ml p1.4 
   1ml p1.2     3ml p1.65 

(the p1.2 layer is to equilibrate sample before it hits the p1.4 cesium layer) 
 

 
3. Carefully layer on sample (~5ml can be layered with SW40, ~15ml with SW28).  Weigh and 

balance tubes.  Centrifuge using SW40 (or SW28) rotor, 24,000 rpm, for 4 hr at 4oC. 
 

4. Have sterile 0.5ml tubes (SW40) or 1.5ml tubes (SW28) labeled 1-24 and open in a rack.   
 

5. Remove sample by placing tube on ring stand and puncturing about 2mm from the bottom 
side of the tube using a sterile 20 gauge needle, bevel up.  NOTE:  to make things easier, can 
pull off top sample layer with pipette as it will not contain any viruses after centrifugation. 

 
6. Collect droplets to fill each tube in order.  Do not need to collect bottom layer as virus will 

not be in that layer.   
 

7. Place tube with sample on 4-place balance in holder (make one by cutting off top 1” of 15cc 
tube with cap on).  Tear to 0.  With sterile pipet tip, remove 100µl, take measurement, return 
sample to tube and repeat 2 more times.  After all tubes have been measured, take average of 
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the 3 values for each tube, multiply by 10 which will equal the density of the CsCl in that 
tube.  For viruses, collect the p1.4-1.5 samples.   

 
8. At this point can pool and extract DNA or can confirm presence of virus first by staining 

10µl with SYBR gold and counting under fluorescent scope.  Pool all samples with virus. 
 
Dialysis 
1. If it is necessary to remove the CsCl, the virus preparation should be dialyzed against a 

buffer containing sodium chloride and magnesium chloride.  The virus should be dialyzed 
against 4 changes of buffer with the first at a high salt concentration, then at an intermediate 
salt concentration and finally twice using the final salt concentration.  Dialysis should be at 
300x the sample volume for 30 min at room temperature.  The dialysis membrane should 
have a 10,000 molecular weight cut-off (10K MWCO).   
 

2. Prepare the dialysis buffers using Millique or other purified water as follows: 
a. MTN100 with 5x NaCl (3M NaCl, 0.1M Tris-Cl, pH7.5, 0.1M MgCl2) 
b. MTN100 with 3x NaCl (1.8M NaCl, 0.1M Tris-Cl, pH7.5, 0.1M MgCl2) 
c. MTN100 with 1x NaCl (0.6M NaCl, 0.1M Tris-Cl, pH7.5, 0.1M MgCl2) 
d. For 1000ml final volume, use 12.7g Tris-Cl, 2.36g Tris Base, 20.33g MgCl2-6H2O, and 

either 175.32g NaCl for 5x, 105.2g NaCl for 3x, or 35.07g NaCl for 1x.  Bring volume to 
1L with MQ-water. 

 
3. Use Slide-A-Lyzer dialysis casettes (Pierce #66425 or #87730; 10K MWCO, 0.5-3.0ml) and 

follow the manufacturer’s directions for loading and dialysis of cassettes. 
 

4. Step dialyze for ~30 min with each buffer starting with the 5x NaCl MTN, then the 3x NaCl 
MTN, and finally with two changes of the 1x NaCl MTN, using at least 300 volumes of 
buffer to sample.  Stir gently at room temperature and keep dark if possible.  Remove the 
sample according to manufacturer’s directions and transfer to sterile, low bind tubes. 

 
5. Store dialyzed particles at 4oC.   


