
Phytochemlslry 1974, Val 13 pp 2741 to 2143 Pergamon Press Prmtcd m England 

INTERCONVERSION OF TRANS, TRANS AND CIS, TRANS 
FARNESOL BY ENZYMES FROM ANDROGRAPHIS 

KARL H OVERTON and FRANK M. ROBERTS 

Plant Tissue Culture Unit, Department of Chemistry, The Umverslty of Glasgow, Glasgow G I2 BQQ, Scotland 

(Recerved 7 Aprd 1974) 

Key Word Index-Androyraphrs pamculuta; Acanthaceae; ttans. tram- and <IS, trans-farnesol mterconverslon, 
tissue cultures 

Abstract-When trans. rrans-farnesol [4,8.12-‘4C3,1-3H,] 1s lsomerlzed to CIT, truns-farnesol by soluble enzymes 
from Andrographu puntculata tissue cultures, SO% of the trltmm label 1s lost The same loss 1s observed when 
lsomerlzatlon occurs m the opposite direction This 1s m accordance with the proposed mechamsm for lsomerlza- 
tlon via aldehydes 

IN RECENT experiments with cell-free preparations from tissue cultures of Andrographzs 

paniculata we have found’ that the 2-trans,6-trans-farnesol (tt-F) (1) formed retains all the 
trltium label from mevalonate 3RS-[2-‘4C,5-3H,] substrate, while the 2-c&6-trans-farne- 
sol (ct-F) (2) formed retains only five-sixths of the trltlum label. These results can be 
regarded as evidence favourmg the isomerizatlon of mitlally formed (1) to (2) via inter- 
mediate aldehydes, as illustrated in the Figure. 
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Our previous results furnished direct evidence concernmg the forward reaction [(tt-F) 
to (ct-F) conversion], but it seemed 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 m the Figure. To this end samples of [4,8,12- 
“C3,1-3H,]tt-F and [4,8,12-‘4C3,1-3H,]ct-F were prepared by mixing chemically synthe- 
sized farnesol [1-3H,] (tt- or ct-) with the correspondmg farnesol [4,8,12-14C3] prepared 
enzymically from mevalonate 3RS[2-14C] by the cell-free preparation from A. pamculata 

tissue cultures (see Experimental). Each doubly labelled substrate was incubated with the 
105000 g fraction prepared from hypocotyl suspension cultures of A pu~~~luta in the 
presence of NADH/NADPH and ATP for 12 hr at 27” (see Experimental). 
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The mixture of It-F and cl-F‘ formed from each substrate [(ct-F) or (tt-F)] was rrcovercd 
from the hexane-soluble fraction b! prep:lratlvs-layer chromatography (PLC). GLC analy- 
SIS showed that mcubatlon of t~rr/~r tt-F or ct-F had resulted III an approx 4: 1 ratio of 

R-F to ct-P The cumpui~nds were beparatcd i-7) PLC on .&NO,-slim gei and eaciT ~sorncr 

was then converted mto the acetate and TMS ether ti)r radioactive countmg The “H:“C 
ratios for the substrates and products formed from them arc shown m Table I The loss 
of SW,, of trltlum label m both the tt-F to ct-F’ and the ct-F to tt-F converslon 15 clearly 
III accord \tlth the equihbrla set out III the figure The shortf%ll ofa slgmficnnt proportion 
of trltlum label (UI IO?;,) 111 the recovered substrates m each case, probably represents that 
fraction which has been convcrtcd (with trltlum loss) mto aldehyde and back to alcohol 

These results support the propobed mechanism. illustrated III the figure, for the mtercon- 
tarpon of tt-F and ct-r’ ‘bj the i%ii(ici ,(/ ccii-free lfrachorr frum A p~i~rc~zriartr trssue cuitures. 

The stcreochemlstry of hydrogen loss from (:- 1 of the lsomertc f:unesols durmg these mter- 
convcrslons 1s currently under Investigation III our laborator> 
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Incuhatlons The substrate (ca 25000 dpm 14C) was suspended m 0 5 ml Na phosphate buffer (0 1 M, pH 7 6) 
with 0 5 mg Tween 80 by somcatmg for 10 mm, and then incubated with the 105~0 i supernatant (3 ml) contam- 
mg NADHiNADPH (0 05 mM each). ATP (1 mM). MgC1, (0 1 mM). MnCl, (0 1 mM). NaF (1 mM) (total vol 
4 0 ml) for i2 hr at 27” m a 10 ml W&burg flask The f&k-was evacuated anh‘filled with N, j x beio;e mlxmg 
qubstrnte and medium 

..- _- 
lioiutron and pur ~ficat~on oj@farnesol~ incubations were termmated by adding ice-cold ttUH (8 ml) After Xl mm 

the protem ppt was removed by centrlfugatlon at 4000 g for 5 mm 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 Isolated and separated as described under the preparation ot labelled farnesols and the separation 
checked by GLC (3 5 m x 3 mm 1% SE30, 150”) Each alcohol was then converted mto the acetate and TMS 
ether as before The 3H/14C ratios for the derivatives obtained m the two experiments are shown m the Table 

Radio-assay Sampies were assayed-by Iiquid~scmtlllBt~on counting with Z,5-diplienylbxazoie (Zg/f) and- 1;4Xns- 
(5-phenyloxazol-2-yl) benzene (0 1 g/l) m toluene as scmtdlant Where necessary MeOH was added to effect soln 
Counting efficiencies were typically ca 90% for 14C alone and 75 and 32% respectively for 14C and 3H m exper- 
iments usmg both nuchdes Corrections for counting efficiency and quenchmg were automatically computed, 
using the channels ratlo mode with 13’Cs as external standard Typ~ally samples registered SO@5000 dpm from 
14C and at least 4 x lo4 dlsmtegratlons per sample were normally accumulated, ensuring for 20 a maximum 
value of + lo/” Substrates were diluted with inactive material to adjust counting levels to that of the product 
In doubly labelled samples the maximum overlap of 14C mto the 3H channel was ca 5”/,, so that for a mmlmum 
3H/14C ration of 7, the 14C counts recorded m the ‘H channel did not exceed 0 6;; of the total 
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