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• Kidneys filter out waste from the blood. When Kidneys lose this ability, it 
can lead to ESRD (End Stage Renal Disease).

• Renal failure can be caused by different diseases such as diabetic 
nephropathy and lupus nephritis.

• Patients with ESRD require either dialysis or a renal allograft.
• Renal allografts offers a lower cost and lower risk of death when 

compared to dialysis.
• Even with these benefits, patients can suffer renal allograft failures 

caused by immunoresponses triggered by alloantigens. 
• The goal is to identify the alloantigens causing the immunoresponses

Background

Methodology

Conclusions
• Alloantigens trigger immunoresponses that can cause renal 

allograft failure. The goal is to identify these allonantigens.
• Although the second method of protein preparation did 

produce better gel images with 55 spot identified by the 
Melanie 9 2-D gel software and a 92% match between the 
gels, the gels require more proteins so that they can be 
transferred on to a membrane.

• The next step would be to increase the concentration of 
protein and optimize the IEF to see if this will produce 
enough proteins on the gel to be transferred.
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Sample Preparation

IEF

SDS Page Gel 
Electrophoresis

Staining

Image Acquisition

Electrophoretic Transfer

Membrane Blocking and 
Incubation

Extract proteins from cells using an 
osmotic lysis buffer and ultrasonification. 
Use TCA to remove any contaminants. 
Add rehydrating buffer to the samples 
and rehydrate IPG strips for the IEF.
The IEF will separate the proteins by their 
isoelectric point, which is the pH at which 
the molecule’s net charge is zero. The pH 
range for this project is from 3-10. This 
will be the first dimension. The first step 
of the IEF will be 300 V for 1 min. The 
second step will be 300 V for 1 hr. The 
third step will be 3500 V for 3 hrs. The 
final step will be 3500 V for 6 hrs. 
Prepare SDS Page gels (12%)  ahead of 
time so that they will be ready for the 
second dimension. Align the IPG strip at 
the top of the gel and run the gel 
electrophoresis. This will separate 
proteins by size. 
Afterwards you can stain the gels. Two 
types of stains were used in this 
experiment: Oriole fluorescent and 
Coomassie Brilliant Blue G-250.
Once the image is stained, you can use 
an imaging machine to obtain digital 
images of the gel. It is important to make 
sure that the proteins were transferred 
correctly. The images are analyzed using 
Melanie 9 2-D gel software 
If successful, the proteins on the gel can 
be transferred to a membrane.
Once on the membrane, nonspecific sites 
will be blocked and the serum samples 
will be incubated. Spot of interest can be 
excised and the alloantigens can be 
identified. The expression can be 
compared between patients with a renal 
allograft and healthy controls

Results

Fluorescent Coomassie

• Since fluorescent stains are more sensitive than Coomassie stains, the fluorescent 
stain was used to see which method of protein preparation produced better images.

• The first method involved using a vacuum freeze dryer to remove moisture from the 
cell lysate to get a protein powder. The second method is as mentioned in the 
methodology section. The second method showed better results.

• After the best method was found, Coomassie stains were used because it does not 
permanently modify proteins unlike the Oriole fluorescent stain. This allows for the 
gels to be used further in the experiment.

• For the Coomassie Stain, the Melanie 2-D gel software was able to identify 55 spots 
with a 92% match between the gels. One of the gels was broken during transfer, 
which could account for the difference.
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