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History  at  BNL

•  1st	
  year:	
  2009-­‐	
  	
  (FAST	
  program)	
  Environmental	
  Science,	
  Removal	
  of	
  Pd	
  by	
  Clostridium	
  perfringens.	
  

•  Danial	
  Trobare-­‐	
  Choctaw	
  (Pharmacy	
  School)	
  
•  Andre	
  Nixon-­‐	
  Cherokee	
  (Optometry	
  School)	
  

•  2nd	
  year:	
  2010-­‐	
  	
  (FAST	
  program)	
  Ionic	
  liquids	
  and	
  ethanol	
  produc>on	
  via	
  C.	
  perfringens.	
  
•  Danielle	
  Nichols-­‐	
  Cherokee	
  (Medical	
  School)	
  
•  Jus>n	
  Bradley-­‐	
  African	
  American	
  (Medical	
  School)	
  

•  3rd	
  year:	
  2011-­‐	
  (NSF	
  grant)	
  AzoC	
  Crystallography	
  Screening	
  for	
  C.	
  perfringens	
  
•  Shelby	
  Rice-­‐	
  Cherokee	
  (Ph.D.	
  Graduate	
  School)	
  
•  Cassandra	
  Camp-­‐	
  Choctaw	
  (MS	
  Graduate	
  School)	
  

•  4th	
  year:	
  2012-­‐(CRTP)	
  AzoC	
  crystallography	
  Op>miza>on	
  
•  Lindsey	
  Berger-­‐	
  Otoa-­‐Missouri	
  (MS	
  Graduate	
  School)	
  
•  Amber	
  Anderson-­‐	
  Cherokee	
  (MS	
  Graduate	
  School)	
  

•  5th	
  year:	
  2014-­‐	
  (NSF	
  grant)	
  AzoC	
  X-­‐ray	
  diffrac>on	
  
•  Roberta	
  Reed	
  –	
  Muschogee	
  Creek	
  (Pharmacy	
  School)	
  
•  Lauren	
  Thompsom	
  –	
  Cherokee	
  (BS	
  Chemistry)	
  

•  6th	
  year:	
  2015	
  (NSF	
  grant)	
  AzoC	
  crystallography	
  studies	
  
•  Marla	
  Ichord-­‐	
  Cherokee	
  (BS	
  Microbiology)	
  
•  Zach	
  Ridge	
  –	
  Cheyenne	
  (BS	
  Chemistry	
  and	
  Biochemistry)	
  
	
  

	
  



Center	
  for	
  Disease	
  Control	
  and	
  Preven1on	
  (CDC)	
  Foodborne	
  Illness	
  

•  1	
  in	
  6	
  Americans	
  (or	
  48	
  million	
  people)	
  gets	
  sick	
  
•  128,000	
  are	
  hospitalized	
  
•  3,000	
  die	
  of	
  foodborne	
  diseases	
  	
  

www.CDC.gov	
  

*	
  



Wet  Gangrene


In	
  U.S.	
  
•  30,,000-­‐40,000	
  amputa>ons	
  annually	
  

•  Clostridium	
  perfringens	
  



Clostridium  perfringens


• Common	
  human	
  intes>nal	
  bacteria	
  
•  Strict	
  anaerobe	
  (no	
  oxygen)	
  bacteria	
  
•  Increase	
  in	
  an>bio>c	
  resistance	
  

www.CDC.gov	
  



Microbiology,	
  McGraw	
  Hill	
  

Bacterial	
  survival	
  (growth)	
  
	
  is	
  key	
  to	
  drug	
  resistance.	
  

Mechanisms	
  of	
  an>bio>c	
  resistance	
  



Azoreductase


•  Found	
  in	
  prokaryo>c	
  and	
  eukaryo>c	
  cells	
  
• AzoC	
  	
  

•  206	
  amino	
  acid	
  (ATCC	
  )	
  GenBank	
  accession	
  no.	
  	
  
•  Morrison,	
  J.M.,	
  Wright,C.M.,	
  and	
  John,	
  G.H.	
  (2012).	
  Anaerobe,	
  18(2),	
  229-­‐34.	
  

•  Flavin	
  protein	
  (NADH	
  dependent)	
  
•  FAD	
  cofactor	
  

•  Morrison,	
  J.M.,	
  Dai,	
  S.;	
  Taylor,	
  A.;	
  Wilkerson,	
  M.;	
  John,	
  G.	
  and	
  Xie,A.	
  (2013)	
  Protein	
  Pep>de	
  Lehers.	
  21	
  (2014)	
  523-­‐534.	
  

•  Low	
  homology	
  compared	
  to	
  other	
  azoreductases	
  

	
  



Reduc=on  reac=on




• Objec1ve:	
  Understand	
  the	
  structure	
  and	
  func>on	
  of	
  AzoC,	
  an	
  
azoreductase	
  in	
  Clostridium	
  perfringens.	
  

• Why:	
  AzoC-­‐	
  natural	
  role	
  may	
  be	
  to	
  scavenge	
  oxygen,	
  thereby,	
  
increasing	
  the	
  survival	
  of	
  anaerobic	
  C.	
  perfringens.	
  	
  	
  





Single	
  Crystal	
  Analysis	
  
• X-­‐ray	
  diffrac>on	
  
• Spectroscopy	
  
• Raman	
  
	
  



“More than 90% of the X-ray photons that do interact with the 
sample do not yield a diffraction pattern, but rather deposit 
energy into the crystal.68,69 For example, X-ray photons 
absorbed by the sample liberate two electrons from biological 
elements (photoelectric effect). They have sufficient energy to 
induce several hundred further ionization events that can 
propagate for up to 4 µm70 and, consequently, may reduce 
samples in the X-ray beam”.41,65	
  

dx.doi.org/10.1021/ja2111898 | J. Am. Chem.Soc. 2012, 134, 2823−2834	
  





532	
  nm	
  laser	
  wavelength	
  
Slit	
  size	
  1000	
  um	
  
Spectro	
  midpt	
  1152	
  cm-­‐1	
  
Gra>ng	
  600	
  
Accumula>on	
  no.	
  3	
  
Taken	
  from	
  200-­‐2000	
  cm-­‐1	
  
Laser	
  power	
  100%	
  

ML	
  

Crystal	
  

Raman	
  spectroscopy	
  



Acous=c  Drop  Technology




Conclusion


•  Integrated	
  data	
  collec>on	
  works	
  for	
  our	
  protein	
  (AzoC)	
  
• Acous>c	
  Drop	
  Technolgy	
  works	
  for	
  AzoC	
  
•  Study	
  ac>ve	
  site	
  structures	
  and	
  cofactor	
  chemistries	
  	
  



Na=ve  Americans  in  Biological  Science  (NABS)




39	
  Tribes	
  



Single  crystal  Raman  spectroscopy  



Excita>on	
  laser	
  


