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1. Introduction 

The two isomeric 5-hydroxy3-methyl-Zpentenoic 
acids I and II (A’ -anhydromevalonic acids) were 
found in the culture fluids and bound in some meta- 
bolic products of ascomycetes and deuteromycetes 
[2-51. As nothing is known about the biosynthesis 
and the metabolic function of these acids, we have 
investigated the incorporation of labelled precursors. 
When we had evidence that the anhydromevalonic 
acids are synthesized from mevalonic acid, we also 
investigated the stereospecificity of dehydration. 

2. Materials and methods 

Fusarium cubense Smith (Tii 133) and Fusarium 
sp. (Tii 5 11) were cultured and the products iso- 
lated and purified as previously published [6-81. 
For the labelling experiments the mycelia were har- 
vested after 3-4 days by filtration, washed with 
saline and resuspended in the original volume of 
water with addition of 100 mg L-ornithine;HCl/ 150 
ml. The flasks were shaken at 27” for 15 hr. 

For the determination of radioactivity in the an- 
hydromevalonic acid part, iron was removed from 
the sideramines and the hydroxamic acid bond split 
by hydrochloric or periodic acid [8,9]. L-Ornithine * 
HCl and Lleucine were purchased from Merck, Darm- 

* Metabolic products of microorganisms, 93 ; for preceding 

publication see [ 11. 

stadt, DL-mevalonolactone from Fluka AG, Buchs, 
U-r4C-Lleucine (10 mCi/mmole), 1 -r4C-Lleucine 
(58 mCi/mmole), 2-‘4C-DL-mevalonolactone (5.8 
mCi/mmole) and the mixtures of 2-3H-mevalonic 
acids [IO] from the Radiochemical Centre, Amersham 

3. Results and discussion 

Formally, the two A* -anhydromevalonic acids 
can be synthesized 

c?&/cooH 
’ ‘COOH HOCH2CH2 HOCH C:: ’ 2 2 H 

cis-A*-anhydromevalonic 
acid (I) 

Pans-A*-anhydromevalonic 
acid (II) 

(a) by dehydration of mevalonic acid and (b) by 
reduction of ,!I-methylglutaconic acid, which is - 
as the coenzyme A-derivative - an intermediate in 
the pathway from leucine to /l-hydroxy$-methyl- 
glutaryl-coenzyme A. Therefore, we incubated wash- 
ed cells of Fusarium cubense with 2-‘4C-mevalonate 
or U-r4C-leucine, and found incorporation of radio- 
activity into I from both precursors (table I). Addi- 
tion of unlabelled leucine to labelled mevalonate led 
to a decrease in the incorporation of mevalonate 
although the amount of sideramine synthesized in- 
creased. Estimation of the dilution factor for both 
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Table 1 
Incorporation of labelled L-leucine (Leu) and DL-mevalonic acid (Mev) into sideramines 

with washed cells of Fusarium cubense. 

September 1971 

Experiment 
No. 

Labelled Unlabelled 
precursor precursor 

Wil [msl 

Sideramine 
produced 

[msl 

Incorporation 
(*calculated 
for D-isomer) 

% 

Specific 
activity 
of fusigen B 

[dpm/mgl 

Dilution 

1 10 1-14C-Leu _ 32 0.2 0.3 x lo4 11,000 
2 10 U-14C-Leu - 17.2 21.4 27.4 x lo4 90 
3 13 2-14C-Mev _ 31.8 85 * 37.5 x lo4 31 
4a 10 U-14C-Leu _ 9.5 7.3 17.0 x lo4 140 
4b 10 U-‘4C-Leu 200 Mev 14 7.0 11.7 x lo4 210 
5a 20 2-14C-Mev - 9 35 * 70.1 x lo4 20 
5b 20 2-14C-Mev 100 Leu 19.4 24 * 27.0 x lo4 53 

precursors in relation to the amount of unlabelled 
mevalonate or leucine @published results) led to 
the conclusion that the internal pool of mevalonate 
is smaller than that of leucine. This could be the 
reason why leucine is incorporated with a higher 
dilution factor (90) than mevalonate (3 1). L-Leucine 

is incorporated directly and not via degradation to 
acetate. This was demonstra’ted by another experi- 
ment with 1 -14C-L-leucine, the labelling of which 
is lost during the decarboxylation of oxoleucine. 
Accordingly, almost no activity was found in the 
ornithine and anhydromevalonic acid part of the 
molecule. In all other cases more than 90% of the 
radioactivity was found in the anhydromevalonic 
acid part. From the facts mentioned it can be con- 
cluded that mevalonate is the precursor of I, and 
L-leucine can be the precursor of mevalonate. 

An enzyme that dehydrates mevalonate has not 
been described so far. Looking for anhydromeva- 
ionic acids in the culture fluids of 22 fungi we had 
found that in most cases only one of the isomers 
could be detected [S J . Thus it seemed possible that 
there are two dehydratases in fungi with different 
stereospecificity. 

To answer this question 2-tritiated mevalonic 

acids were fed to washed cells of Fusarium cubense, 
which produces fisigen (containing I), and Fusarium 
sp., a producer of.coprogen B (containing II). After 
incubation the slderamines were extracted, puri- 
fied and split at the hydroxamate bonding. The 
radioactivity of the anhydromevalonic acid parts of 
the molecules were counted (table 2). 
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Table 2 
Incorporation of 2-3H-mevalonic acids in the 
anhydromevalonic acid part of sideramines. 

Fungus Sideramine 
produced 

Specific activity of the anhydro- 
mevalonic acid part aft,er incu- 
bation with 2-3H-mevalonic 
acids 

(2S, 3R) and (2R, 3R) and 
(2R, 3s) GS, 3S) 

[d&W 

Fusariu m fusigen 54.0 x IO4 5.6 X IO4 
cubense 

Fusarium coprogen B 1.4 x lo3 13.6 X lo3 

sP. 

In interpreting the results it should be considered 
that Fusarium cupense incorporates more than 80%, 
Fusarium sp. less than 3% of 2-14C-D-mevalonate. 
The amount of sideramines produced during the 
incubation time is nearly equal. 

Most of the tritium label is lost when incubating 
(2R, 3R)-2-3H-mevalonate with the producer of 
fusigen or when incubating the (2S, 3R)isomer with 
Fusarium sp. The correct geometry of the product 
of elimination of water results when the substituents 
at C-2 and C-3 are eclipsed by rotation in clockwise 
(enzyme of Fusarium cubense) or anticlockwise 
(enzyme of Fusarium sp.) direction, as shown in fig. 1 

In the growth test with Lactobacillus homohiochi 
ATCC 15434 [ 1 I J cis-A2 -anhydromevalonic acid 
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GS 3R) (2R, 3R) 

Fig. 1. Newman projection for the (3R)-2-3H-mevalonic acids. 

could not replace mevalonate in a concentration 

loo-fold greater than mevalonate. 
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