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Table 5. Substrate specificity of ADH of Racker’s method [ll]. We determined proteins by the 
Lowry method [12]. The MW was determined by means of 

Alcohol gel filtration on a column of Sephadex G-200, 1.6 x 18 cm 
concn. Relative Rate in size. Elution was done with O.OlM Tris-acetate buffer pH 

(Ml of Oxidation 6.4 at a flow-rate of 3 ml/20 min. Alcohol 

EtOH 0.01 
n-PrOH 0.01 
2-Propen-l-01 0.01 
n-BuOH 0.01 
2-Butane-l-01 0.01 
Isoamyl alcohol 0.01 
4-Pentene-l-01 0.01 
n-Hexanol satd 
Cinamyl alcohol satd 
2-Phenylethanol satd 

100 
48 

155 
40 
34 
12 
6 

11 
12 
1 

to 50% saturation. This fraction was desalted on Sephadex 
G-25. The desalted sample containing roughly 100 mg protein 
was then purified by means of chromatography on DEAE-cel- 
lulose. A column, 2.4 x 45 cm in size was eluted with Trisace- 
tate buffer pH 6.4 with a linear gradient from 0.1 to 0.6M, 
using a vol of 1OOOml. Fractions of 12 ml were taken. All 
steps in enzyme purification were carried out in an ice box. 
The active fractions obtained were concentrated by means of 
lyophylisation; activity of the lyophilised preparations was 
maintained for several weeks. 

Enzyme activity measurement. We determined the activity 
of the alcohol dehydrogenase by a procedure similar to that 
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Ambler et al. [l] have recently reported the amino 
acid sequence of cytochrome f from the blue-green alga, 
Spirulina maxima, comparing it with other known cyto- 
chrome f sequences. We had at that time begun a study 
of this protein from a related species, S. platensis, from 
which we obtained a partial sequence. 

Our data suggest a moderate degree of divergence 
between the proteins from the two species, since they 
differ at two residues out of the frrst 36 of the N-terminal 
region, namely at residue positions 1 and 3 (Fig. l), 
where Gly and Val in S. maxima are replaced by alanine. 

Studies on ferredoxin sequences [Z] and DNA base 
compositions [3] also support the suggestion that mor- 
phological divergence has not kept pace with DNA and 
protein evolution in the blue-green algae. As a conse- 
quence, a relatively large number of sequences will need 
to be determined before the phylogenetic relationships 
between this and other groups of organisms can be 
established. 

EXPERIMENTAL 

A gift of partially purifkd cytochrome f, separated 
by an ammonium sulphate precipitation (55-80% 

30 35 

Vol-*la-liM-~--Thr-bu--SOr-Lyr-&r--*rp-Lsu 
Residues l-13, 15 and 16, and 19-36 were obtained by the 
sequencer method; residue 19 (His) has not been unambi- 
guously identified. Residues 14 were confirmed by the manual 

method [S]. 

Fig. 1. N-terminal amino acid sequence. Sample 17 contained 
haem, thus allowing the positioning of Cys 14 and 17. 
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saturation) and chromatography on DE 23 Cellulose, 
was received from Professor D. 0. Hall (King’s College, 
London). It was further purified by gel filtration and 
rechromatographed on DEAE cellulose. The purified 

5: 

protein ES.50 red/E250 red = 1.1, E410 oxid/E280 red = 
5.2 was then sequentially degraded on a Beckman 890C 

3 
’ 

sequenator [4]. The identity of the variant residues was 4. 
also verified by manual Dansyl-Edman analysis [S]. 

5. 
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Plant. Lebeckia plukenetiana E. and 2. (Voucher speci- 
men no. van Breda 796 deposited in the Botanical 
Research Institute, Pretoria). Source. Western Cape, 
South Africa. Plant parts examined. Leaves and twigs. 

Extraction. Dry, powdered plant material was con- 
tinuously extracted with hot MeOH and the residue 
obtained after evaporation was dissolved in 2M HCl. 
After filtration, the filtrate was basifled with NH40H 
and extracted with CHCl, to give a brown gum. TLC- 
silica gel; cyclohexane Et,NH (4:1)-- showed the pres- 
ence of five bases with Rf values 0.89, 0.53, 0.39, 0.25, 
0.18. 

Nuttalline (Rf 0.39). Detailed analysis of the MS, used 
in conjunction with the data of Spite&r et al., [l] con- 
firmed the structure as a 4-hydroxylupanine. The IR and 
MS were identical with those obtained by Goldberg and 
Balthis [Z] for nuttalline. However, the mp (64-65”) does 
not agree with that reported (108”)[2]. Many members 
of the plant family Leguminosae have been investigated 
and found to contain various lupin alkaloids, but to our 
knowledge this is the first reported investigation of a 
member of the genus Lebeckia. Furthermore the alkaloid 
nuttalline is not of common occurrence having been only 
once before reported (from Lupinus nuttallii). 

Separation. Column chromatography-alumina; Et,@ 
MeOH (99: l)--gave pure samples of the three bases with 
higher Rf values: attempts to identify the minor bases 
(Rf 0.25,0.18) by comparison with known lupin alkaloids 
using GLC and filter-disc chromatography were incon- 
clusive. Sparteine (RI 0.89) was identified by comparison 
of IR and MS with an authentic specimen. Mercurichlor- 
ide identified by mp and mmp. Lupanine (R, 0.53) was 
identified by comparison of JR and MS with those of 
an authentic specimen. Methiodide identified by mp, 
mmp, and IR. 
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