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Porphyrin	


Compound	
  class	
  containing	
  four	
  pyrrole	
  rings	
  held	
  together	
  	
  
by	
  one-­‐carbon	
  bridges	




Porphyrins	
  in	
  the	
  cell	
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Chlorophylls in oxygenic photoautotrophs	
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Bacteriochlorophylls in anoxygenic photoautotrophs	
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Lake	
  Kaiike,	
  Japan	


Mahoney	
  Lake,	
  Canada	


Bacteriochlorophylls are important pigments in the anoxic water column	








補酵素F430の構造と役割	


Factor 430 or F430 	


Methyl-Coenzyme M 
reductase (mcr)	


Elmer	
  et	
  al.,	
  1997	




Biological methane formation	


Geochemist’s view	


CO2 + 4H2 CH4 + 2H2O 
(ΔG0’ = -131 kJ/mol)	




Biological methane formation	


Biochemist’s view	
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(CH3-S-CoM reductase)	




Chl a Porphyrin (DPEP) 

Degradation 

Isolated from modern Metasequoia	
 Isolated from Cretaceous black shale	


Porphyrins are long preserved in the sediment	




Porphyrins	
  from	
  100	
  Ma	
  rock	
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Carbon and nitrogen isotopic compositions of porphyrins 

Chlorophyll	
  origin	


Heme	
  origin	


Kashiyama	
  et	
  al.	
  (2008,	
  2010)	




Hallam	
  et	
  al.,	
  in	
  prep.	
  	


Porphyrins	
  from	
  500	
  Ma	
  rock	


Retention time (min.)	
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Porphyrins	


Amino	
  acids,	
  etc.	


Chemical	
  evoluCon	


Collect	
  solar	
  energy	
 Produce	
  energy	
  	
  
through	
  methane	
  formaEon	


Chemical	
  evolu8onary	
  produc8on	
  of	
  porphyrins	
  from	
  smaller	
  compounds	
  could	
  
have	
  been	
  a	
  key	
  step	
  for	
  early	
  phase	
  of	
  evolu8on	
  of	
  life	






Vitamin B12 	


Involved	
  in	
  the	
  metabolism,	
  especially	
  affec8ng	
  DNA	
  synthesis	
  and	
  regula8on,	
  	
  
and	
  fa@y	
  acid	
  synthesis	



