
POLYSOME FRACTIONATION 
 
General 
 

Use approximately 200 ul of rinsed, dechorionated embryos for each 
experiment.  For experiments that don't require active polysomes, embryos can be 
frozen and pooled from several collections. 
 

Use standard RNA procedures - bake glassware, wear gloves, use 
solutions that have either been treated with DEPC or made with DEPC-treated 
water. 
 
GRADIENTS 
 
1.  Prechill a Beckman SW41Ti rotor to 4oC for several hours before the 

experiment.  Prechill the ultracentrifuge to 4oC about 1 hour prior to your run. 
 
2.  Using sucrose buffers A and B, prepare 11 ml linear 20-45% sucrose gradients 

at 4oC in Beckman polyallomer centrifuge tubes (cat. # 331372).  Keep 
gradients cold and safe from bumping while you prepare your samples. 

 
3.  Lyse 200 ul embryos in 600 ul of ice cold lysis buffer in a prechilled 2 ml 

dounce homogenizer.  Transfer to a microfuge tube with a Pasteur pipette.  
Clear the sample of debris by spinning at top speed in a 4oC microfuge for 10 
minutes. 

 
4.  Carefully remove the supernatant with a Pasteur pipette.  Avoid the lipid layer 

on top and the pellet as much as possible.  If necessary, spin the supernatant 
for an additional 5 minutes to clean it up. 

 
5.  Measure the A260 of the supernatant.  Calculate the volume corresponding to 

35 OD units, which will be the sample you load onto the gradient.  Carefully 
layer this amount onto the top of the gradient, and load into the rotor.  Balance 
opposing samples with extra lysis buffer if necessary.  Remember that all 
buckets must be installed on the swinging bucket rotor, even if they are 
empty! 

 
6.  Centrifuge at 4oC for 2 1/2 hours at 36K (or 2 hours at 41K). 
 
7. Fractionate the gradient by peristaltic pumping from the bottom.  I use a 10 ul 

glass micropipette attached to Tygon tubing.  The tubing is run through a UV 



detector (Pharmacia LKB) which is set to read at 280 nm (260 is OK too) and 
sends a signal to a chart recorder.  This provides a profile for bulk polysomes, 
monosomes and ribosomal subunits.  Before pumping, prime the tubing with 
sucrose buffer B (45% sucrose).  Pump buffer B for a few minutes to allow 
the UV detector to stabilize at a zero point before drawing the gradient.  
Collect an appropriate number of volume equivalent fractions with a fraction 
collector (Pharmacia LKB Redifrac).  I typically calibrate the pump speed in 
advance so that I can collect 12 fractions, each 2 minutes long and 
approximately 920 ul. 

   
8. After pumping the gradient, resusupend the pellet at the bottom of the tube in 

300 ul of sucrose buffer A.  Note that the pellet may be hard to see. 
 
Important -  You will need to estimate the "dead volume" of your tubing from 
the micropipette to the point where your fractions exit the collector.  Once you 
start pumping, collect a "null fraction" equal to this volume before you collect 
fractions of your sample.  Otherwise, your first sample will be diluted with the 
buffer used to prime the tubing.  Similarly, the last bits of the gradient will be 
drawn before your final fraction is finished.  Watch for this point, and stop the 
pump and fraction collector, taking note of how much time is still left on this 
fraction.  Pump backwards momentarily to eliminate any pumped air, which can 
disrupt the UV detection.  Switch the pump to sucrose buffer A, and collect the 
remainder of the last fraction.  This will flush the last of your gradient from the 
tubing.  
 
Note:  Convection currents in the UV flowcell can seriously distort the UV 
profile.  They can be avoided by always pumping lighter buffers into the top of 
the flowcell, and heavier buffers into the bottom.  Because the gradient is pumped 
from the bottom, the drawn buffer gets lighter in density as pumping continues 
and should therefore be pumped into the top of the flowcell.  When priming the 
tubing with sucrose buffer B, I disconnect the tubing from the fraction collector 
arm and pump backwards through the bottom of the flowcell.  Once primed, the 
tubing is reconnected to the collector and pumped forward with buffer B until the 
recorder indicates that the UV reading has stabilized at the zero point. 
 
RNA PREPARATION 
 
1.  To each fraction (including the pellet fraction), add SDS and EDTA to 1% and 

10 mM, respectively.  Add proteinase K to 150 ug/ml and digest for 30 
minutes at room temperature.  Add 3 volumes of ethanol and store at -20C for 
several hours.  Spin in a Sorvall SA600 rotor for 10 minutes at 12000 g (or 10 



minutes top speed in the microfuge), wash with cold RNase-free 70% ethanol, 
and air dry the RNA pellets.  Resuspend in 50 ul of DEPC-treated water.   

 
2.  Check integrity of the RNA by running 1 ul of each fraction on an agarose gel 

and visualizing the ribosomal RNAs with ethidium bromide.  (Be sure to wash 
the gel tank thoroughly to remove any RNase.)   Analyze 5 ul of each fraction 
by Northern blotting. 

 
 
 
SOLUTIONS 
 
Lysis Buffer 
 
0.5 M NaCl 
25 mM Mg acetate 
50 mM Tris HCl, pH 7.5 
2 mg/ml heparin 
1 mM DTT 
0.5 mg/ml cycloheximide 
0.2% Triton X-100 (optional) 
50 U/ml RNasin 
 
Sucrose Buffer A 
 
0.25 M NaCl 
25 mM Mg acetate 
50 mM Tris HCl, pH 7.5 
20% sucrose 
 
Sucrose Buffer B 
 
0.25 M NaCl 
25 mM Mg acetate 
50 mM Tris HCl, pH 7.5 
45% sucrose 
 
 
 


