Lecture 1 Q&A- questions from Andrew Beel

1.  Is duocarmycin related to actinomycin-D?  I have noticed that many therapeutic agents subsumed by the same family share a common suffix.

They are both small molecules that bind to DNA that are generically termed antibiotics, which is where the mycin comes in.  So in fact, they are not really related from a chemical structure perspective.  Most importantly, their primary mode of interacting with DNA is fundamentally different- duocarmycin binds in the minor groove and chemical reacts and forms a bond.  Actinomycin intercalates between bases.
 

 

2.  What was meant by the shapes shown on slide 6?

 

They are meant to indicate different proteins.  At left is an isolated protein.  In the middle a linear series of proteins that interact but isolated from other events in the cell. At right, putting the pathway into the cellular context.  
 

3.  You mentioned that one cannot determine the structure of a macromolecular assembly by first determining the structures of the components, and then using these to deduce the structure of the aggregate.

 

CAN, not cannot!
 

What about the conformational changes that will be induced upon subunit interaction.  How does one account for these?  Can such a reductionist approach be validated for macromolecular structure determination?

 

These are assumed to be small.  In many cases, that is exactly true, in others it is not.  This is why it is a called a model and most importantly, why low resolution techniques (EM, scattering) that can give information on the organization of the assembly are INCREDIBLY VALUABLE (and becoming increasingly popular).  The way to validate all structures (and indeed, the purpose of determining structures) is to design experiments to determine/test function based on the structural information.
 

4. Is the difference between structural genomics and structural proteomics that the former consists of single protein structure determination and the latter consists of aggregate structure determination?

 

Yes, except I don't like the term aggregate structure determination.  Structures of specific multi-protein complexes are being determined.
 

5. Is the purpose of inserting high resolution structures into low resolution envelopes (slide 11) to crudely corroborate the surface structure that was obtained from the high-resolution experiments or computations? 

 

No, as I explained above, the low res envelopes are perfectly accurate.  These provide the critical experimental data to know how to put the pieces together.  These experiments are performed for complexes of multiple pieces, not for single pieces.  The envelope in this slide was two different structural domains.
 

6. Are there any other general classes or families of proteins (besides membrane proteins) that are not amenable to crystallization?

 

MANY!  But it depends on how you define it.  Many proteins cannot be crystallized intact but their structural domains can be crystallized.  Fibrous proteins do not form crystals.  Very flexible proteins or those with extensive portions that are disordered do not form crystals.
 

7. Could you explain what molecule simulation is...the computational modeling of molecule dynamics?

 

Dr. Meiler will be explaining this at some point in his next two lectures, so I will defer to him.
 


8. I was rather confused by slide 18 (not sure of a specific question to ask)

 

You will be quickly covering the origin of Xray diffraction and NMR spectroscopy.  Since you have a long trajectory of structural biology ahead of you, I suggest that you start working on understanding these methods by reading in a general textbook first.  Chapter 1 of foundations of Structural Biology by L. Banaszak (not sure of spelling) is a good place to start.  I have a copy that you can read in the CSB library or copy.
 


9. On slide 19, why are the arrows diverging from the atomic core for x-ray diffraction, but converging toward it for NMR?

 

This is to represent the point that the average coordinate position is directly determined by x-ray and the uncertainty is derived from this, whereas for NMR, the envelope of uncertainty is generated first, from which the average coordinate position can be derived.
 


10. Also on slide 19, what is meant by "density?" 

 

Electron density relates to the x-ray diffraction spots.  The context of this will be best explained in the book noted above.
 


11. What is meant by the RMSD of the ensemble?  Does one take the square root of the mean of the differences in atomic position, and use this as the "boundary" of that particular atom's motion?

 

RMSD- root mean square deviation within the ensemble, i.e. the average square root of the mean deviation.  The two typical approaches are pairwise (square root of the deviation between each pair of structures) or versus the mean (determine the geometric mean of the ensemble, then calculate the square root of the deviation of each conformer from this mean).
