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Pertedwin is a wnhew iron-containing protein isol8ted from 

Cloatridium peatawiamum by Norteaaen, Valentine sod Carnahee (1962). 

It has alao been found eaaocieted with other bacteria (Ubiteley and 

Woolfolk, 1962; Buchman, Lovenberg and ~bioowlta, 190; Valentine, 

Mortenaen and Carnahan, 1963). While there appeer to be difference8 

ammg aoa~ of tke ferredexina occurring in different bacteria, they are 

characteriaed by loleculer weight8 I\, 6,000 l ed the presence of 5-7 Fe 

atoma and an equivalent umber of S atou per wlecule of the protein. 

This caounicetioe reporta the prelladnary X-ray work on the structure 

of ferredoxin isolated from ?4icrococcua aero1~8mea. 

Brperlmetel. The material uaed in thla atudy was kindly supplied by 

Dr. Ii. R. Whiteley of the Departmet of Microbiology of tkia Deiveralty. 

The crude aubatence was obtaiaed from aupenateeta frem a cell auapeeaion 

of the bacteria ia distilled li20. The ferredoxia was purified by l daorption 

on a DRAB-cellulose colulnr and elutloa with 0.5 I Tria-HCl buffer at pg 

7.3 aed deaalted with a aephadex G-25 colum (Love&erg, &cheaan aud 

gabinowita, 1963). 

Single crystala setiafactory for use in collecting X-ray diffraction 

date were grown from aqueeua solution by aeltlng out with 85% saturated 

(m~3~so~ at pa 7.3. The crystila are leth-like needle8 l loegeted along 

2 and grow to lengtha of a mllliater or wre and a thicknear ~0.1 II 

in a few daya. The cryatala are orthorhoebic with unit cell dheeaioar 
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a - 30.583 f  0.003 i 

b - 37.865 f  0.007 

c - 39.288 f  0.067 

as determined with Cul& radia tioa ()c - 1.5418 a). 

The only extinctions observed are hO0, Ok0 and 001 absent for h, k 

sd I odd respectively. The space group was assumsd, therefore, to be P212121. 

There are 4 molecules per unit cell on the sssusption that the density of 

the cryrt81 is 1.4 g. ccw3 and that sbout 35% of its msss is solvent. 

Three-dimensioual counter dats to a resolution of 5 & have been 

collected from a single crystal of dimsnsione 0.07 x 0.1 x 0.3 sm. Of 

the 228 possible raflections, all but 11 were significantly above the 

background count uhen a 37 second 26 scan was used. 

Discussion. Uhfle no attempt has been ude to determine hov far out In 

reciprocsl space it is possible to observe reflections, it is mrth noting 

that reflections occur virtually to the edge of a lo-hour, 30. precession 

photograph from a crystal of volums 3 x 10m6 cc. It appears likely, 

therefore, that it will be possible to observe reflectLou with spsclngs 

well below 1.5 fi and that atom&z resolution can be l tt8ined in an electron 

density PP if the structure is not colaplicsted by disorder or similar 

adverse circumstances. 

A three-dlawnsional Patterson function (vector up) hms been calculated 

using the data to 5 g resolution. In contrsst to the usuel sppurance of 

such functions for native proteins, it is characterized by prodnent peaks 

which are probably privrily due to Fe-Fe and Fe-s interactions. Blomstrom 

et al. (1964) have postulated that the Fe atoms in ferredoxin from -- 

Clostridium pasteurfanum are arranged in a linear fashion, being linked 

together by sulfur bridges. If  the Fe and S atoms were, in fact, linked 

in this type of lineer 8rriay in the ferredoxin from Wicrococcus 4erosene8, 

the vector sup would, in general, show eight long rods of outstanding vector 

density radiating from the origin. That these are not found my be tsken 
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as strong evidence that the Fe atoms are not arranged in a single long 

linear array. The vector map at a resolution of 5 2, however, is not 

incompatible with several short linear arraysof the heavy atoms. 

At this point, no attempt has been made to locate all the Fe atoms 

directly from the vector map though this may be possible. A more positive 

approach is by way of isomorphous heavy atom derivatives (Harker, 1956; 

Perutz, 1956). A single ruch derivative along with anomalous dispersion 

data for both the derivative and the parent compound should provide ample 

data for the solution of this structure. 
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