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Biology 29 Cell Structure and Function     Spring, 2009 
 
Lab 6- ELECTROPHORESIS OF PURIFIED FLAGELLAR PROTEINS 

The samples will come from the following purification steps: 
 

A) Whole cells from Chlamydomonas culture (100X concentrated) 
B) Whole cells from Chlamydomonas culture (10X concentrated) 
C) Cell bodies after deflagellation 
D) Flagellar preparation 
E) Molecular weight standard 

Laboratory Protocol 
I. Denaturation of samples 
 
1. Label (with indelible pen) 1.5 ml flip-top microcentrifuge tubes with the names/numbers of 

the samples. There should be one labeled tube for each sample being prepared for 
electrophoresis. 

 
2. Add appropriate volume of each sample in sample buffer (up to 30 µL) to the respective 

labeled tube 
 
3. Gently flick the microcentrifuge tube 15 times with your finger to agitate the sample. 
 
4. Obtain aliquots of the molecular weight standards from your lab instructor. 
 
5. Heat the samples for 5 minutes at 95°C to denature the proteins in preparation for 

electrophoresis. 
 
6. Store the samples at room temperature. 
 
II. Electrophoresis: gel loading and running 
 
1. Make sure the comb and the tape along the bottom of the Ready Gel cassette have been 

removed.  If two gels are to be run in one electrophoresis box, place a gel cassette on each 
side of the electrode assembly, with the short plates facing the inside of the assembly.  If you 
are running only one gel in the box, place a gel cassette on one side of the electrode assembly 
and a buffer dam on the other side.  Be sure to place the side of the buffer dam that says 
"BUFFER DAM" toward the electrode assembly. 

 
2. Open the gates (cams) on the front of the clamping frame. Hold the two gel cassettes, or the 

one gel and buffer dam, against the electrode assembly and slide the electrode assembly into 
the clamping frame. 

 
3. Press down on the outer edge of the electrode assembly, not the gels, while closing the cams 

of the clamping frame to ensure a seal on the bottom edge of each cassette. 
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4. Place the assembled clamping frame containing the gel(s) into the gel box tank. Fill the upper 
buffer chamber, the space between the two gels, with ~150 ml 1x TGS electrophoresis buffer 
so the buffer level is above the inner short plates. Check for leaks. If the assembly is leaking, 
remove the assembled clamping frame, pour off the buffer, reopen the cams, and push down 
on the electrode assembly again while closing the cams before filling again with buffer.  Note: 
If leakage of the upper buffer cannot be corrected by reassembling the clamping frame in Step 
4, the lower chamber can be filled to above the inner small plates, to equalize the buffer levels 
in both reservoirs. This requires approximately 900 ml of 1x TGS electrophoresis buffer. 

 
5. Pour ~200 ml of 1x TGS electrophoresis buffer into the lower buffer chamber, or tank. 

Double-check the buffer fill level within the upper buffer chamber.  
 
6. Place a yellow sample-loading guide on the top of the electrode assembly.  The guide will 

direct the pipette tip to the correct position for loading each sample in a well.  Follow this 
guide for loading the samples: 

Lane  Volume  Sample 
1  15 µl  1x sample buffer 
3  15 µl   Sample A:  Whole cells (100X) 
4  15 µl  Sample B:  Whole cells (10X) 
5  15 µl   Sample B:  Whole cells (10X) 
6  15 µl   Sample C:  Cell bodies  
7  15 µl   Sample C:  Cell bodies 
8  15 µl   Sample D:  Flagellar proteins  
9  15 µl  Sample D:  Flagellar proteins 
2  15 µl  Sample E:  Molecular weight standard  
10 15µl  1x sample buffer 
 

To load each sample, use a thin, gel loading micropipette tip to withdraw 15 µl of each 
protein sample from its tube and gently transfer it into the designated gel well.  After loading all 
samples, remove the sample loading guide, place the lid on the tank, and insert the leads into the 
power supply, matching red to red and black to black.  Run gels for approximately 30 minutes at 
a constant voltage of 200 V.  Observe the leading dye front to make sure it doesn’t run off the 
bottom edge of the gel. 
 
III. Electrophoresis: gel staining.  
 
1. When the gels are finished running, turn off the power supply and disconnect the leads.  

Remove the lid and lift out the electrode assembly and clamping frame. 
2. Pour out the running buffer from the electrode assembly.  Open the cams and remove the gel 

cassettes. 
3. To keep the gel free of contamination from your fingertips, wear gloves to handle the gels 

from this point on.  Lay a gel cassette flat on the bench with the short plate facing up.   
4. Cut the tape along the sides of the gel cassette.  Carefully pry apart the gel plates, using a 

spatula or your fingertips. The gel will usually adhere to one of the plates.  
5. Transfer the plate with the gel adhering to it to a tray containing distilled water.  Using a razor 

blade, spatula, or similar tool, loosen one corner of the gel from the plate.  Gently work the 
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gel loose and immerse it in the water. Rinse the gel twice for 5 minutes, being sure not to 
dump the gel down the sink as you are changing water. 

6. Add 100 mL Coomassie Blue  stain.  Microwave the gel for 15 seconds.  Wait 2 minutes, and 
then microwave again.  This step will speed up the staining. 

7. Allow the gels to stain for 1 hour, with shaking if available. 
8. Come back at the end of the hour and discard the stain into the used stain container.  Replace it 

with 100mL volume of destain and leave the gel shaking overnight. 
9.  You will receive an image of your gel the next day. 

10.  Follow the ImageJ instructions to analyze your gels.  Due one week from lab. 

 

Assignment (25 points) 
Turn in the following graph and table with good descriptive titles: 
1.   The table of data used for calculating the molecular weights of the bands in the samples. 
 This should include a column or a footnote annotating what protein you have assigned to his 

band (a protein name or “unknown” as appropriate) 
2.   The graph of the standard curve generated from the protein standards and the Rf values. 
 

This assignment is due next week 

Dyneins: 5pm, April 30 
Kinesins: 5pm May 7  
 

Discussion group the week after lab will be an optional help session on ImageJ if you are having 
problems, (but you will want to have already started your graph and table, there is not enough 
time in discussion to start and finish this work) 
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