Quiz 2DE/Proteomics Part I 




Anders Øverbye
(25 p total)
Q1: 

A comparison of human genome and human proteome reveal that there are 2,000,000 estimated human proteins, but only 23,000 genes. Give brief explanation for this discrepancy. (3p)

Q2: 

Give two examples of orthogonal protein separation (4p)

Q3:
The plasma proteome has a very large abundance difference between proteins present, ranging from serum albumin to tumor necrosis factor alpha. When identifying a random plasma protein, what are the chances that this protein is albumin? (2p)
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Q4: 

You have three 2D gels and want to look for three proteins (1-2-3. below). Which gel (A-B-C) will give best resolution for each protein? (6p)
Gels:
A) IPG pH 4-7 +  6 %T SDS-PAGE
B) IPG pH 7-11 + 10 %T SDS-PAGE

C) IPG pH 3-10 + 12 %T SDS-PAGE

1. Cellular tumor antigen p53 (pI 6.48/ Mw 43,712 Da). Use gel ____C_____
2. Glyceraldehyde 3-phosphate dehydrogenase (pI 8.4/ Mw 35,622 Da). Use gel _____B____
3. Desmoplakin (pI 6.2/ Mw 373,400 Da). Use gel ____A_____
Q5:

You are going to analyze the protein histone H4 on a 2D IEF-SDS-polyacrylamide gel. Choose 1st and 2nd dimension parameters:  (4p)
1. IEF: pH 3-6 or pH 8-12.

First dimension: pH ___8-12______
2. SDS-PAGE: 5 or 10 or 15 %T.
Second dimension: ___15_______%T 
This is the amino acid sequence of Histone H4: # KR >> # DE = alkaline (pI 10.2)

MSGRGKGGKGLGKGGAKRHRKVLRDNIQGITKPAIRRLARRGGVKRISGLIYEETRGVLK

VFLENVIRDAVTYTEHAKRKTVTAMDVVYALKRQGRTLYGFGG (103 amino acids)
Use Appendix A: for amino acids pI values/ molecular weight

Q6:

You expect to have less than 10 ng of protein sample per spot. What staining technique(s) should you avoid? (2p)
Coomassie (20-50 ng sensitivity)
Q7: 

This is a protein pattern of regucalcin found on a 2D gel. Suggest possible modification(s) in each position A-B (4p). 

[image: image2.emf]
A:
Phosphorylation (decreased migration and pI)
B:
Proteolysis (decreased size – increased migration), could also be prenylation.

Appendix A: 

Average amino acid molecular weight: 118.2 Da

Specific amino acid values:












