EXAM # 2
PROTEIN STRUCTURES AND NMR
SPECIAL TOPICS IN PHYSICAL CHEMISTRY

CHEM 991, Fall 2004

Friday November 5th, 2004

NAME_____________________________________

1) Briefly Describe and Compare Distance Geometry, Minimization and Dynamics.  How Are These Modeling Tools Used in a Simulated Annealing Protocol? (15)
2)    What is a pseudo-atom? (5)
3) Describe how you would use the following graphical representations to analyze the function/structure of your protein: (a) Ribbon (b) GRASP (c) Lines/Stick? (9)
4)  A colleague comes to you with a request for some assistance; she is trying to compare her NMR structure to a homologous structure in the PDB.  She shows you separate ribbon diagram for each structure in Rasmol and they are clearly very similar, but when she calculates an rmsd she gets 12.5Å, much larger then expected for an unrelated structure.  What is the problem? (5)
5) Another colleague comes to you for an opinion on an idea he has. He wants to compare some mutagenous data with modeling results for a protein he is working on.  Specifically, he has a list of amino acids and corresponding KD’s when the residues are mutated to an alanine:
	Amino Acid
	Observed KD 

	Wild-type
	10 nM

	His 93
	1 mM

	Ser 94
	100 uM

	Asn 95
	10 uM

	Trp 110
	50 nM


His plan is to change each corresponding amino-acid in his NMR structure to an Ala and calculate energies by minimizing the structure. He then plans to plot a E (relative to the wild-type) against the measured KDs.  What is your opinion? (10)
6) You are rapidly becoming the “go to” person regarding protein structures and molecular modeling.  Another colleague comes to you with this problem. He is trying to determine how many of his NMR constraints are inconsistent with an X-ray structure.  Reading the X-ray structure into XPLOR for this comparison results in a mult-page output of errors that looks like this:
 %READC-ERR: atom      2    THR  N    not found in molecular structure

 %READC-ERR: atom      2    THR  HN   not found in molecular structure

 %READC-ERR: atom      2    THR  CA   not found in molecular structure

 %READC-ERR: atom      2    THR  HA   not found in molecular structure

 %READC-ERR: atom      2    THR  CB   not found in molecular structure

 %READC-ERR: atom      2    THR  HB   not found in molecular structure

 %READC-ERR: atom      2    THR  OG1  not found in molecular structure

 %READC-ERR: atom      2    THR  HG1  not found in molecular structure

 %READC-ERR: atom      2    THR  CG2  not found in molecular structure

 %READC-ERR: atom      2    THR  HG21 not found in molecular structure

 %READC-ERR: atom      2    THR  HG22 not found in molecular structure

 %READC-ERR: atom      2    THR  HG23 not found in molecular structure

 %READC-ERR: atom      2    THR  C    not found in molecular structure

 %READC-ERR: atom      2    THR  O    not found in molecular structure

 %READC-ERR: atom      3    LEU  N    not found in molecular structure

 %READC-ERR: atom      3    LEU  HN   not found in molecular structure
 .

 .

 .

What are the most likely problem and solution? (5)
7) Identify an amino acid that is likely to be in (a) active site, (b) salt-bridge, (c) -helix, (d) -strand, (e) turn. (5)
8)  Describe all the information present and the type of constraint illustrated in the following XPLOR ASSIGN statements (9):

(a) assign 
(resid 39 and name   c)     (resid 40 and name n) 

       

(resid 40 and name  ca)     (resid 40 and name c)

       

(resid 41 and name   n)     53.1       43.0

(b) assign 
(resid 25 and name n)  (resid 25 and name ca)

          

(resid 25 and name cb) (resid 25 and name cg)1.0 -60.0 20.0 2

(c) assign (resid 15 and name HA) (resid 97 and name HD* ) 4.0 2.2 3.4

9) What NMR experimental data would differentiate between , 310 and  helices? What NMR data identifies a -sheet? (10)
10) Describe the difference between a protein belonging to the same fold and the same family (5).

11) Generally describe how violation energies are calculated for experimental NMR constraints.  How does the Ramachandran and Carbon chemical shifts target functions differ from the general approach? (10)
12) PROCHECK, WhatIF and Verify3D are useful software programs to evaluate the quality of a protein structure.  (a) list three distinct structural parameters (besides , Ramachandran maps) that are checked by these programs.  (b) what is the basis of these comparisons? i.e. what is your structure being compared against? (6)
13)  What information is available at the start of a protein NMR project? (6)









