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39 Marks

1.
The absorbance of a sample solution is measured against the pure solvent as reference and the concentration read from a calibration curve.  Would the concentration found, under otherwise identical conditions, be greater or smaller than the actual concentration if, during this particular measurement, some dust particles were present either:

(a) in the reference solution, or

(b) in the sample solution?







(2)

2.
A 0.1 M solution of a compound X (molecular weight = 160) has an absorbance of 0.2 at 540 nm.  What is the concentration in % (w/v) of an unknown of this compound if the unknown has an absorbance of 0.5 at 540 nm? (Choose the best answer).

(a) 0.04

(b) 0.25

(c) 2.5

(d) 4.0

(e) 40.0









(2)

3.
Biuret reagent was prepared by mixing the constituents in the following order:

1. CuSO4
2. H2O

3. NaOH

4. Na, K tartrate

(a)
Would you expect this reagent to be usable for a protein determination?

(b)
Why?









(2)

4.
In the Cu-Biuret, respectively Cu-peptide complex, which ligand would you assign to co-ordinate with Cu2+?   Try to devise a structural formula for the complex. 

(3)

5.
A bovine serum albumin standard solution, 0.1 mg/ml, gives the following results in the Biuret method for protein determination:

	mL BSA
	0
	0.05
	0.1
	0.2
	0.3

	A540
	0
	0.102
	0.199
	0.401
	0.595


The absorbance at 540 nm of a 1:50 dilution of an unknown protein sample is as follows:

0.1 mL of the diluted unknown protein solution gives an absorbance of 0.118.

Calculate the concentration of the unknown protein solution. Use graph paper if desired.










(6)

6.
The general expression for the distribution of solutes in gel exclusion chromatography is:


Ve = Vo + Kd x Vi

A cylindrical column of Sephadex G100 beads, 100 cm x 2 cm internal diameter, was used to separate two proteins A and B.  Column calibration was carried out using the large molecule Blue Dextran and the yellow-coloured salt Potassium dichromate.  Blue Dextran eluted from the column with a Ve = 111 mL, while Potassium dichromate eluted with a Ve = 296 mL.  (note: vol. of a cylinder = πr2h).

(a)
Calculate the Vt of the column.





(3)

(b)
Calculate Vo of the column.






(2)

(c)
Calculate the Vi of the column.





(2)

(d)
The two proteins, A and B, happen to have the same molecular weight, but protein A is spherical, while protein B is elongated.  Which of the two proteins would you expect to be eluted first from the gel filtration column?










(1)


(e)
In this experiment, protein A has an elution volume (Ve)  of 203 mL, 

Calculate the partition coefficient Kd of the protein.  


(3)

(f)
Determine the molecular mass of protein A by consulting the Andrew’s Plot provided below.







(1)
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7.
Complete the following purification table from an enzyme isolation experiment:

[image: image2.jpg]Fraction Total protein | Total activity Specific % Yield Purification
(mg) (units) activity (u/mg) factor
Crude extract 1313 27.8 0.021 100% 1
| Sat.amm.sulf.ppt. | 384 231 0.060
. Gel filtration 152 16.9 0.111
.| Affinity chromatogr| 1.05 7.28 6.93

















(6)

Use the purification table above to answer the following questions:


(a)
Which single step in the enzyme purification was the most effective in terms of increasing the purity?








(1)

(b)
Which single step in the enzyme purification was the most effective in terms of the least material lost?









(1)

8.
A sample of purified calf thymus DNA was dissolved in buffer and its absorbance at 260 nm was determined to be 0.60.  If the extinction coefficient for double-stranded DNA is 20 mL mg-1 cm-1 at 260 nm, what was the concentration of the purified DNA sample in (g/mL? (choose the best answer)

(a)
0.03  (g/mL

(b) 0.30 (g/mL

(c) 30 (g/mL

(d) 300 (g/mL

(e) 3000 (g/mL








(2)

9.
To determine the isoelectric point of a protein, a gel is first established that: 
(Choose the best answer)

(a)
exhibits a stable pH gradient when ampholytes become distributed in an electric field. 

(b)
contains a denaturing detergent that can distribute uniform negative charges over the protein's surface. 

(c)
relates the unknown protein to a series of protein markers with known molecular weights, Mr. 

(d)
is washed with an antibody specific to the protein of interest. 

(f) neutralizes all ionic groups on a protein by titrating them with strong bases.

 








(1)

Assoc Prof Wolf Brandt






20 Marks

1. 1 mg of peptide yielded 1 μmole of dansyl alanine after terminal group analysis.
a) Calculate the molecular mass of the peptide. 




(2)
b) How many amino acids are present in this peptide?



(1)

2. A peptide contains the following amino acids  Ala2,Lys1,Leu1  N-terminal group analysis reveals the presence of Leu. Trypsin has no effect on this peptide. Deduce the amino acid sequence of this peptide.







(3)

3. Kinetic data for an enzyme catalyzed reaction assayed in the absence (no I) and presence of an inhibitor I (4.5x10-2 M) are given below. a) Determine whether the inhibition is competitive or non competitive. b) What is the value of KI.



(6 +2)

_____________________________________________


substrate concentration

Vo (no I)            Vo (+I)


 M


           mmole/min            .



0.5.10-4


0.71


0.43



1.0.10-4


1.07


0.71



2.0.10-4


1.50


1.05



3.5.10-4


1.80


1.41



5.0.10-4


1.88


1.60 

4. In the presence of saturating amount of substrate, 1.4 mg of an enzyme results in a velocity of 6.2 moles product formed per minute. The molecular weight of the enzyme is 52 500 g/mole. What is the molecular activity of this enzyme?


(2)

5. 150 ml of 0.1 M NaOH is added to 200ml 0.1 M formic acid (pKa= 3.75) and water is added to give a final volume of  1000 ml. a)What is the pH of this solution and b) will it be a good buffer.  c) In what range is formate a good buffer?        


(4)
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