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SUMMARY 

Themlecularstmcture and the cation binding of nigericin, an 

antibiotic affecting ion transport and ATPase activity in mitochondria, 

has been determined by single qstal X-ray crystallography. The mle- 

cule is found to be similar to mmensin, another antibiotic of similar 

properties. 

RESULTS 

Amngthe antibioticswhichaffectthe tmnsportofalkalimtal 

ions in mitochondria, nigericin (Hamed, Hidy, Corum and Jones, 1950) 

isoneofthe mstextensively studied (Iardy,JohnsonandMcMurmy, 

1958; MtzMurmy and Begg, 1959; Grmen, Estrada-0 and Lardy, 1966; 

E&r&a-O, Graven and Lardy, 19671, but the structure up to nm has been 

unknown. There are considerable difficulties in the investigation of 

the mlecular configuration and conformation of this type of antibiotic 

bymstconventionalmethods. The structure dete&tionbyX-ray 

crystallography of a salt of nigericin is therefore highly attractive, 

particularly since the confonration of the antibiotic with the cation 

my be determined at the same time. 
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Silver was used as a heavy atom crystallographically, since the 

Ag' cation is monovalent and has a radius between Nat and K+, which are 

the Wo alkali cations with which nigericin is sost active. Crystals of 

the silver salt and of the sodium salt were grown by diluting ethanol 

solutions with equal volumes of water and allowing the mixtures to 

evaporate slowly. The silver salt and the sodium salt are ismvrphous 

crystallographically, which is an almost certain indication that the two 

salts have configuration and conformation. 

The crystals were orthorhombic, space group P212121, with 5 = 14.59, 

b= 23.67, and 2 = 12.06 i. Approximately 2,200 independent data of the 

silver salt were recorded on a Supper-Pace Autodiffractonmter. 

The structure was solved by conventional heavy atom methods. 

Themolecule ofnigericin (I) is seen to be verysimilarto, but not 

identical to that of srmensin (II), previously determined by us (Agtarap, 

Chamberlin, Pinkerton and Steinrauf, 1967). The lrPlecule of the antibiotic 

is wrapped completely around the silver ion and co&Znated to it by 

five of the oxygen atoms. This produces a hydrocarbon-like exterior,which 

can account for the law water solubility of salts of nigericin. The 

coordination of the silver ion by ~~ensin did not involve the carboxy 
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group, but the coordination of silver by nigericin does. This difference 

we feel could be sufficient to give the two antibiotics slightly different 

specificity toward alkali metal cations. 
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