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Metabolism of Steviol and its Derivatives by Gibberella fezjikuroi, Mutant Bl-41a 

By JOHN R. BEARDER, JAKE MACMILLAN,* and COLIN M. WELS 
(School of Chemistry, University of Bristol, Bristol BS8 1TS) 

and BERNARD 0. PHINNEY 
(Department of Biology, University of California, Los Angeles, California 90024) 

Summary The low substrate specificity of enzymes 
operating beyond the genetic defect in mutant B1-41a of 
the fungus, Gibberella fujikuroi, is shown by the metabolism 
of the non-fungal diterpene steviol (ent- 13-hydroxykaur- 
16-en-19-oic acid) and some of its derivatives to higher 
plant gibberellins and their derivatives. 

THE preceding communication1 showed that the mutant 
B1-41a of Gibberella fujikuroi is blocked for gibberellin (GA) 
biosynthesis a t  the step between ent-kaurenal (I) and ent- 
kaurenoic acid (2) and briefly described the metabolism by 
B1-41s of substrates normally produced by the wild-type 
parent strain GF-la. The low substrate specificity of 
enzymes operating beyond the block has been established 
by the metabolism of substrates which are not produced by 
the parent strain and is illustrated below for steviol (3) and 
some of its derivatives. Methods for the incubation of 
substrates with B1-41a and the characterisation of the 
resultant metabolites are described in the preceding 
communication.1 

(a) Steviol (3) is rapidly metabolised to ent-7ct, 13-di- 
hydroxykaurenoic acid (4) and further metabolised to ent- 
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6 ~ ,  7a, 13-tihydroxykaurenoic acid (5) ,  ent-GP, 7a, 1 3-tri- (d) Acetylation of ent-7a-hydroxykaurenoic acid likewise 
hydroxykaurenoic acid 19,6-lactone, 13-hydroxyfujenal (10) prevents ring B contraction to GAS and the acetate (9) is 
and the corresponding di-acid, GA, (17), 13-hydroxy-GAl, metabolised to a monohydroxy derivative. 
(ll), GA,, (12), GA,, (13), and traces of GA,, (15). GA, is 
the major product. l3-Hydroxy-GA1, has not been found 
naturally; GAls, GA,,, and GA,, are typical GAS of higher 
plants.2 Ruddat et aZ.3 observed the conversion of [14C]- 

COzH 

(15) R1=H, R2=H (18) 
(16) R1=H, R ~ = A c  
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(14) R1=H, R2=COzH 

(10) 

steviol by the wild-type strain 45-339 into an unidentified 
[14C]-metabolite with GA-like biological properties. The 
microbiological conversion of steviol (3) into ent-GP, 7a, 13- 
trihydroxykaurenoic acid 19,g-lactone by the wild-type 
strain ACC 917 has been observed by Hanson and White.4 

(b) Steviol acetate (6) is converted, inter aZia, into the 
acetate (16) hydrolysis of which gives the common higher 
plant gibberellin, GA,, (15), in ca. 30% overall yield. 

(c) Steviol methyl ester (7) is metabolised to several mono- 
and dihydroxy-steviol methyl esters not hydroxylated in 
ring A and so far unidentified except for methyl ent-7a,l3- 
dihydroxykaurenoic acid (8). No GAS were formed 
indicating that methylation of the carboxy-group in 
steviol prevents ring B contraction. 

(e) iso-Steviol (18) is metabolised to the ring C/D re- 
arranged compounds corresponding to GA,, (14), GA,, (15), 
and 13-hydroxy-GAl, (1 1). The ring C/D rearrangement 
products of (4), (5) ,  and ent-6p,7a, 13-trihydroxykaurenoic 
acid 19,6-lactone were also produced. This result indicates 
a remarkable lack of enzyme-substrate specificity in the 
GA-biosynthetic pathway. 

The conversion of steviol into GAS of higher plants by the 
mutant B1-41a suggests that many of the fungal enzymes 
controlling GA-biosynthesis are similar, or identical, to 
those present in higher plants. The mutant, therefore, 
provides both a convenient model for the study of GA- 
biosynthesis in higher plants and a convenient system for 
the production of plant GAS and GA-analogues of biological 
interest. 
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