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AImttact-Oscrllatorta agardhu contamed a single ferredoxm It was a [2Fe-2S] protein of MW 11 075, with a mtd- 
point redox potenttal (- 380 mV) characteristic of ferredoxms from non-nitrogen-fixing cyanobacterm and different 
from that of the nitrogen-Exmg Oscdlatorla lmnetlca 

BVl’RODUCTION 

Ferredoxtns Serve as low potentml electron donors to 
several phystologmal processes tn cyanobacterta [l] 
Some degree of functional specmhzation of ferredoxms 
may have evolved Some species appear to contam 
multiple ferredoxms dlffermg m then bmchermcal 
properties tn vitro [2-4] Cammack et al [S] speculated 
that the rind-point redox potenttals (E,) of cyanobactertal 
ferredoxms may be correlated with the ahhty to fix 
atmosphertc nitrogen We have purified the ferredoxm 
from Oscrllatorla ugurdkr and, by comparison of its 
properties with those of 0 lrmnetlca [5], suggest that this 
relationshtp may hold wtthm a single genus 

RESULTS AND DISCUSSION 

Table 1 summartses the properties of the ferredoxm 
punfied from 0 ugardhu They are typical of the plant- 
type [2Fe-2S] ferredoxms 

Cammack et al [5] showed that the known mid-point 
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Isolation and purzficatlon of ferredoxm Oscdlatorta agardhlr 
Gom , Cambrtdge Culture Collectton of Algae and Protozoa no 
1459/l& was grown m a large scale batch culture factlty Cells 

redox potenttals of the major ferredoxms (Fd I m those 
cases where multiple ferredoxms were found) of cyano- 
bacteria were within the range -310 to -390mV 
Inspection of their data suggests that two subdtvtsions 
occurred Ferredoxms with E,,, values in the range - 310 
to - 355 mV were all from cyanobacterta capable of fixing 
atmospheric nitrogen (sometimes only under anaerobic 
condmons), while those m the range - 375 to - 390 mV 
were all from non-mtrogen-f%ung spectes Ferredoxms 
from two species of Osczllatorla have now been character- 
tzed The ferredoxm from 0 lmnetlca [5] had an E,,, 
(- 346 mV) wtthm the range typical of nitrogen-fixmg 
species and this specres has subsequently been shown to 6x 
nitrogen anaerobrcally [6] Attempts to demonstrate 
anaerobic nitrogen fixation by 0 agardhu, however, have 
failed [7] and our value for the E, of its ferredoxm 
(- 380 mV) falls correspondmgly within the range of 
those from non-nitrogen-fixing species A comparison of 
ferredoxms from other closely related nitrogen-fixmg and 
non-fixing species would be of great interest 

EXPERIMENTAL 

Table 1 Properttes of 0 agardhu ferredoxm 

Ib, (nm) of oxtdtxed form 274, 282 (sh), 330,442, 464 

AmJAzwnm 10,-,068,0X2,046 
MW 11075*9%(p<oo5) 
E (422 nm) 10026 M-r cm-’ 
Mol ratto non-haem iron = 2 08 

labtle sulphtde = 190 
PI 
EnI 

NADP reductton 

355 
Et,,= -380 (k99) mV at pH 80 (p 
< 005) 
3 9 mm01 NADP/mg Chl pm01 Fd hr 
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Table 2 Purdicatlon of ferredoxm 

Purlficatlon step 
Vol Ferredoxm A420 A26O 

(ml) Olmol) 
Zi5Zi5 

(NH&SO, supematant 520 265 001 nd 
1st DEAE column 52 258 005 141 
2nd DEAE column 120 198 013 135 
3rd DEAE column 105 161 0 19 126 
Se.phadex G-75 column 22 061 050 095 
Peak G-75 fraction 45 nd 052 092 

mtd-pomt redox potenttal by that of Dutton [12] MW was 
es-ted by gel filtration [ 131 through a Sephadex G-75 column, 
and the p1 by determmmg the preclpltatlon (A750nm) of 
ferredoxm (2 5 PM m 50 mM potassmm hydrogen phthalate) 
between pH 3 0 and 4 0 at Intervals of 0 05 pH umts Soluble 
protein was determmed by a modtied Lowry method [ 141 more 
suitable for proteins low m tryptophan 
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Ferredoxm was obtained from 200g wet wt of cells The 
A420/A275 ratio was used to indicate the punty of the prepar- 
ation and the A26O/A275 ratio reflected the removal of con- 
taminating nucleic acids nd = Not determined 

were resuspended m 100 mM Tns, pH 7 7, disrupted and the cell 
debns was removed by centnfugation The supematant was 
brought to 50 % saturation with (NH&SO4 and the precipitated 
proteins were discarded after bemg assayed for ferredoxm 
activity All subsequent solns used m the purtflcation were made 
up m 50 mM Trrs, pH 7 7 The supematant was applied to a 
DEAE cellulose column eqmhbrated mth 50% satd (NH1)#04 
[8] and eluted urlth 0 6 M Nail After apphcation to a second 
DEAE cellulose column, ferredoxm was eluted with a lmear 
gradient of 0 1-O 3 M NaCl The ferredoxm was recovered as a 
single, well defined peak mth no shoulders The most active 
fractions were punfied further by a slow elution from a third 
DEAE cellulose column wtth 027 M NaCl After concn on a 
small DEAE cellulose column, the ferredoxm was applied to a 
Sephadex G-75 column which was eqmhbrated and developed m 
an upward dlrectlon with 0 4 M NaCl m Tns buffer Fractions 
with A420/A275 ratios of 0 49 or greater were retained as punfied 
ferredoxm [9] Table 2 summanze s the p&cation process 

Charactewatlon offerredoxzn Ferredoxm actmty was assayed 
by light-dependent NADP reduction using pea chloroplasts [9] 
Non-haem iron was determmed by the method of Love&erg 
et al [lo], acid-labile sulptude by that of Suhara et al [ 111 and 
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