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	  SINGLE	  	  CRYSTAL	  ABSORPTION	  MICROSPECTROPHOTOMETRY	  
AND	  X-‐RAY	  CRYSTALLOGRAPHY:	  THE	  PERFECT	  MARRIAGE.	  
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More	   than	   90,000	   structures	   are	   deposited	   in	   the	   PDB.	   For	   the	  majority	   of	   these	   structures	  
func<onal	  proper<es	  in	  the	  crystalline	  state	  has	  not	  been	  tested.	  La@ce	  forces,	  crystal	  packing	  
and	  conforma<on	  selec<on	  by	  crystalliza<on	  might	  cause	  protein	  structures	  determined	  in	  the	  
crystal	  to	  be	  different	  from	  the	  predominant	  and	  func<onally-‐relevant	  conforma<on(s)	  present	  
in	  solu<on.	  Single	  crystal	  polarized	  absorp<on	  microspectrophotometry	  is	  an	  approach	  perfectly	  
suited	   to	   answer	   to	   the	   following	   ques<ons:	   i)	   is	   the	   structure	   in	   the	   crystal	   the	   same	   as	   in	  
solu<on?,	  ii)	  is	  a	  protein	  ac<ve	  in	  the	  crystal?,	  iii)	  can	  meta-‐stable	  intermediates	  be	  accumulated	  
in	  the	  crystal,	  thus	  allowing	  cryo-‐crystallography-‐based	  structural	  determina<ons	  and	  structure-‐
based	  func<onal	  mechanisms	  to	  be	  proposed	  on	  the	  basis	  of	  more	  than	  just	  the	  na<ve	  protein	  
structure?	  iv)	  Can	  meaningful	  structure-‐func<on	  correla<ons	  be	  obtained	  from	  thermodynamic	  
and	  kine<c	  measurements	  carried	  out	  in	  the	  crystal?	  
Selected	  cases	  will	  be	  discussed	  during	  the	  seminar	  to	  answer	  these	  ques<ons.	  	  
Overall,	   both	   “couple”	   fights	   and	   “couple”	   synergies	   contribute	   to	   a	   beSer	   understanding	   on	  
how	  proteins	  work.	  	  
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