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Abstract—When trans, trans-farnesol [4,8,12-'4C4.1->°H,] 1s 1somerized to cts, trans-farnesol by soluble enzymes
from Andrographis paniculata tissue cultures, 50% of the tritium label 1s lost The same loss 1s observed when
1somerization occurs 1n the opposite direction Thus 1s in accordance with the proposed mechanism for 1someriza-
tion via aldehydes

IN RECENT experiments with cell-free preparations from tissue cultures of Andrographis
paniculata we have found® that the 2-trans,6-trans-farnesol (tt-F) (1) formed retams all the
tritium Iabel from mevalonate 3RS-[2-14C,5-3H, ] substrate, while the 2-cis,6-trans-farne-
sol (ct-F) (2) formed retains only five-sixths of the trium label. These results can be
regarded as evidence favouring the isomerization of mitially formed (1) to (2) via inter-
mediate aldehydes, as illustrated in the Figure.
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Our previous results furnished direct evidence concerning the forward reaction [(tt-F)
to (ct-F) conversion], but it secemed to us desirable to obtain evidence that the forward
and backward reactions can proceed with comparable ease and stereospecificity, a situ-
ation implied in the equilibria illustrated in the Figure. To this end samples of [4,8,12-
14C,,1-3H, tt-F and [4.8,12-14C5,1-3H, |ct-F were prepared by mixing chemically synthe-
sized farnesol [1-3H,] (tt- or ct-) with the corresponding farnesol [4,8,12-'*C;] prepared
enzymically from mevalonate 3RS[2-'*C] by the cell-free preparation from A. paniculata
tissue cultures (see Experimental). Each doubly labelled substrate was incubated with the
105000 g fraction prepared from hypocotyl suspension cultures of A pamiculata in the
presence of NADH/NADPH and ATP for 12 hr at 27° (see Experimental). '
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The mixture of tt-F and ct-F formed from each substrate [(ct-F) or (1t-F)] was recovered
from the hexane-soluble fraction by preparative-layer chromatography (PLC). GLC analy-
s1s showed that incubation of enther tt-F or ¢t-F had resulted in an approx 4:1 ratio of
tt-F to ct-F The compourrds were separated by PELC o AgNG-sitica gel and eacly isomer
was then converted into the acctate and TMS ether for radioactive countmg The *H/'*C
ratios for the substrates and products formed (rom them are shown m Table 1 The loss
of 50°, of trittum label in both the tt-F to ct-F and the ct-F to tt-F conversion 1s clearly
in accord with the equifibria set out n the figure The shortfall of a significant proportion
of trittum label (ca 10°)) mn the recovered substrates in each case, probably represents that
fraction which has been converted (with tritium loss) into aldehyde and back to alcohol

These results support the proposed mechanism. illustrated 1n the figure. for the intercon-
version of ti-F and ct-F by the 105000 ¢ celi-free fraction from 4 paniculata tissue cuttures.
The stereochemustry of hydrogen loss from C-1 of the 1someric farnesols during these inter-
converstons 1s currently under investigation n our laboratory
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Incubations The substrate (ca 25000 dpm '*C) was suspended 1n 0 S ml Na phosphate buffer (01 M, pH 7 6)
with 0 5 mg Tween 80 by sonicating for 10 min, and then incubated with the 105000 g supernatant (3 ml) contain-
mg NADH/NADPH (0 05 mM each), ATP (1 mM), MgCl, (0 | mM), MnCl, (0 1 mM), NaF (1 mM) (total vol
40 ml) for 12 hr at 27° m a 10 ml Warburg flask The flask was evacuated and filled with N; 3 x before mixing
substrate and medium

Isolation and pus ification of farnesols Incubations were termunated by adding 1ce-cold EtOH (8'ml) After 30 min
the protein ppt was removed by centrifugation at 4000 g for 5 min and the supernatant extracted with hexane
(3 x 10 ml) To the combined, dried hexane extracts was added carrier farnesol mixture (10 mg) The tt-F and
ct-F were 1solated and separated as described under the preparation of labelled farnesols and the separation
checked by GLC (35 m x 3 mm 1%, SE30, 150°) Each alcohol was then converted into the acetate and TMS
ether as before The *H/**C ratios for the derivatives obtamed 1n the two experiments are shown 1n the Table

Radio-assay Samples were assayed by liquid scintiflation counting with Z,5-diphenyloxazole (5 g/l) and' I,4-bis-
(5-phenyloxazol-2-yl) benzene (0 1 g/1) in toluene as scintillant Where necessary MeOH was added to effect soln
Counting efficiencies were typically ca 90%, for '*C alone and 75 and 32% respectively for '*C and *H 1 exper-
mments using both nuchides Corrections for counting efficiency and quenching were automatically computed,
using the channels ratio mode with '37Cs as external standard Typically samples registered 500-5000 dpm from
14C and at least 4 x 10* disintegrations per sample were normally accumulated, ensuring for 26 a maximum
value of + 1%, Substrates were diluted with mnactive material to adjust counting levels to that of the product
In doubly labelled samples the maximum overlap of !*C into the *H channel was ca 5%, so that for a mmimum
3H/'*C ration of 7, the !*C counts recorded 1n the *H channel did not exceed 0 6% of the total
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