Homework #1 BCHS 3304

Review of Basic Calculations, Life and, Thermodynamics

Note: This homework will be collected and count towards your final grade. 

Due: 17 February 2003

Show all your work and incorporate units throughout your calculations.

Chapter 1 of Student Companion

1. Problems: Chapter 1 FOB (p 21) 2, 3, 4, 6, 7, 8, 9, 10

2. Student Companion Study Guide Questions (p 5). 4, 5, 7, 8, 10, 13, 15, 17.

3.      Calculate or find the molecular weights of the buffers found on Table 2-5 of FOB.

 (keep a running table for yourself to assist you in future problems.)

Hint: For those you do not know look up in reference books or company source catalogues or on the web.  Many companies have on line catalogues with the data.  Please reference the source for your data

4. 
i) Convert using scientific notation to liters: 4 nanoliters, 20 microliters, 35 milliliters, 10 deciliters, 7 kiloliters

ii) Convert using scientific notation to grams: 6 mg, 21 g, 503 ng, 10 kg

5. Calculate how much of the solid reagent you would add to make the following solutions:


A. 750 ml of 0.5 M Tris


B. 0.4 L of a 5 M solution of NaCl


C. 300 ml of a 1M MgCl2 from a bottle of Magnesium chloride hexahydrate.


D. 20 ml of a 100 mg/ml solution of Tetracycline


E. 5 ml of a 6 micromolar solution of barnase.  

6.   NMR spectroscopy requires 500 L solution a concentrated protein  solution (500 M) to acquire quality data. How many milligrams of lysozyme (MW=14,600 Da) would be required for such a sample?

Sometimes there is an unknown amount of water in the chemical bottle so when you weigh the chemical some of the balance reading is water.  Another way to accurately determine the concentration of the solution you just made is to measure the absorbance on a spectrophotometer and calculate the concentration from the absorbance and extinction coefficient. If the EM (molar extinction coefficient) is 34050 M-1cm-1 at 280 nanometers wavelength for lysozyme, using Beer's law determine the predicted absorbance for your lysozyme solution you made above solution.  Explain what may have happened if the absorbance measurement is lower than you predict. 

7. What is the molar concentration of pure bromine.

The density of bromine is 3.10 g/cm3.

8. Study exercises in FOB p 38 1, 3, 4, and 7.

9. Problems in FOB p 38 1, 3, 5, 7, 9, and 10.

10. Study Guide problems p17. 1, 3, 4, 6, 7, 8, 10, 11, 13, 15, and 17.

11. Proteins are made of amino acids. To calculate the molecular weight of a protein the mean residue weight is summed up for all constituent amino acids and not the molecular weight of the amino acids. What is meant by the mean residue weight and how does it differ from the molecular weight of an amino acid.

12. Study exercises in FOB p 92. 1 and 4.

13. Problems in FOB p 15 2, 3, 5, 6, 8, 9.

14. Study Guide problems p38-42. 2, 5, 6, 7, 9, 10, 16, 17, and 19.

15. Before the advent of the Edman degradation, the primary structures of proteins were elucidated through the use of partial acid hydrolysis. The resulting oligomers were separated and their amino acid compositions were determined. Consider a polypeptide with amino acid composition ( 2Ala, Asp, Cys, Leu, Lys, Phe, Pro, 2Ser, 2Trp). Treatment with carboxypeptidase A released only Leu. Oligopeptides with the following compositions were obtained by partial acid hydrolysis.

(Ala,Lys)



(Ala, 2Ser) 

(Cys, Leu)

(Ala, Lys, Trp)

(Ala, Trp)

(Cys, Leu,Pro)

(Ala, Pro)


(Asp, Lys, Phe)
(Phe, Ser, Trp)

(Ala, Pro, Ser)


(Asp, Phe)
(Ser, Trp)
(2Ser,Trp) 

Determine the amino acid sequence from this data.

16. A polypeptide is subjected to the following degradative techniques resulting in polypeptide fragments with the indicated amino acid sequences. What is the amino acid sequence of the entire polypeptide.

I. Cyanogen Bromide treatment:


1. M


2. A-G-K-Y-M


3. R-W-Y-L-S-K-P-R-N

II. Trypsin hydrolysis:


5. Met-Ala-Gly-Lys


6. Tyr-Met-Arg


7. Trp-Tyr-Leu-Ser-Lys-Pro-Arg


8. Asn

III. Chymotrypsin hydrolysis:


5. M-A-G-K-Y


6. M-R-W


7. Y


8. L-S-K-P-R-N

17. The following treatments of a polypeptide yielded the indicated results. What is the primary structure of the polypeptide?


I. Acid hydrolysis



1. (Arg, Asx, 2Cys, Gly, Ile, Leu, Lys, Met, Phe, Pro, Ser)


II. Edman degradation (one cycle)



2. (Leu)



3. (Ser)


III. Carboxypeptidase A (sufficient to remove one residue per chain)



4. (Asp)


IV. 2-mercaptoethanol + iodoacetic acid followed by trypsin hydrolysis.



5. (Arg, Ser)



6. (Asp, Met)



7. (Cys, Gly, Ile, Leu, Phe, Pro)



8. (Cys, Lys)


V. 2-mercaptoethanol + bromoethylamine followed by trypsin hydrolysis:*



9. (Arg, Ser)



10. (Asp, Met)



11. (Cys)



12. (Cys, Gly, Leu)



13. (Ile, Phe, Pro)



14. (Lys)


VI. Chymotrypsin:



15. (no fragments)

VII. Pepsin


16. (Arg, Asp, 2Cys, Gly, Leu, Lys, Met, Ser)


17. (Ile, Phe, Pro)

* 2-bromoethylamine attaches to Cys and makes a positive amino acid that is cleaved by trypsin.

18. FOB Page 122. Study Exercises 2, 3, 4, 6, 8, 11.

19. FOB Problems p 122. 2, 4, 5, 9, 12.

20. Study guide Questions p. 57-60. 2, 6, 8, 11, 15, 22, 23

