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1. mireduction

Mevalonic acid (MVA), the key precursor of iso-
prencids in higher plants [1], is converted into iso-
penetenylpyrophosphate through mevalonate-5-phos-
phate (MVAP) and mevalonate-5-pyrophosphate
(MVAPP] The first stage is catalyzed by mevalonate
kinase (ATP-mevalonate S-phosphotransferase)

(EC 2.7.1.36). This enzyme has been pactially puri-
fied from hog Yiver |2}, yeast {3}, Cucurbite pepo
seedlings [4], Heren brasiliensis latex {5] and othes
sources. In French-bean seedlings, Rogers et al. {6]
damonstrated the oreseince af two ixoenzymes of
mevalonate kinase, one located in the chloroplasts and
the vther one outside thiem, with an optimum pH of
7.5 and 3.5, respectively.

The present paper reports the separation by Se-
phadex G-100 of two fractions with mevalonate kinase
activity from Pinus pinaster seedlings and Agave
@Mericang leaves both fractions being equally active
al pH 7 9 :

2. Materisls and methods Y

Pinus pinaster seedlings 60 days old grown from
seeds stratified at 5° for 6 weeks and Apave americana
plants growing ocally, were used.

[2-1AC]MVA was supplicd as the lactone by the
Radiochemical Centre, Amersham, England. The po-
tassiiim saft wes prepared by treating the lactone at
36" for 34 min with an excess of a KOH solution.

) Acetone-dried powders were prepared as described
previousl.y [7]. The extracls were prepared with 0.1
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M Tris-HCI buffer, pH 7.9, containing 0.01 M g-
mercaptoethanol. All procedures in the preparation
of extracts were done at 0—4°.

The extracis were centrifuged at 10 000 g for
30 min and the supernaiant was fractionated with
soli-! ammonium sulfate. The fraction obtained be-
tween 30—45% of saturationwas dissolved in 0.1 M
Tris-HCH buffer, pH 7.9, containing 0.01 M f-mer-
captoethanol, and filtered upward through a
Sephadex G-100 column (4.5 X 45 cm) previqusiy
equilibrated with the same buffer. Protein was eluted
at a flow rate of 40 ml/hr. Fractions of (0 mil were
collected.

The protein content was determined by the method
of Lowry et al. [8] and from absorption at 280 nm.

The radiochemical incubation mixture {or the en-
zyme assay cantained Tris-HCI buffer, pH 7.9, 300
pmoles; f-mercaptoethanol, 30 gmoles; ATP-polas-
sium salt. 24 umoles; MgCl;, 12 umoles; [2-14CIMVA,
150 nmoles (1 pCi) and 0.5-5.0 mg protein in a final
volume of 3 ml. The reaction mixtur: was incubated
acrobically at 37, for 30 min In the sssays with
FPinus pinaster extracts and 60 min when the enzyme
preparations from Agave americana viere used [7].
Reactions were stupped by heating the tubes o 90"
for 2 min. The precipitate was centrifuged off a1
2000 g for § min. Aliquots {25 ul) of supematanis
were appiled to Whatman No I paper strips and de-
veloped by the ascending technique in n-butanol—
formic acid—water {77:13:10) [3] - Radioactive spots
on the dried stiips were detected and measured in a
Nuclear-Chicago Actigraph [11 system. Measurement
conditions were previously estabfished.
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Frg_ i, Sephadex G-1{ pel filtration of MVA lnnase [mm )
Ponus plraster seedlings. 30 mg of protein precipitated be.ween
30—45% saluration ammanium silfaie was redissolved in 6 ml
of 0.1 M Trs-HCl bufTer, pH 7.9, containing 0. 01 M Fmercap-
toethanel and applied to a columi (4.5 X 45 cm) of Sephadex
G-100 previously equilibrated with the samie buffer. Fractions
of 10m] were collecied at a flow rate of 40 mU/hr. Temperature
4°. Absorbance at 280 nm (o——o0——-0); mevalonate

kinase uclmt:r (X--—-¥ —--)\.)

3. Results and discussio-n

The extracts from both Pinus pums:er and Agave
antericana acemne-dned powders redissotved in 0.1 M
Tris-HCl buffer showa clear mevalonate kinase activity
omnly when the pH is above 7.0. These rosults are in good”
agreement with those reported by Williamson et ai:
[5] in rubber latex whereas Paity et al. [9] 'eponed a
maximal MVA phosphorylation in the orange at pH
6.5 and Valenzuela et ab. [10] an optimum pH of 6.0 °
for mevalonate kinase. from Pinus radiata seedlings |
their work on mevalonate kinase acfivity of enZymaiic-
ally active preparatlons fmm green lcaves, etiolated
leaves, etiolated cotyledons and n,h]omplasts froma
French-bean, Rogers et al. [11] ceacluded that the op-
timum pH of the chtoroplastic mevalonate Kinese 2¢-
tivity was near pH 7.5 while thar of the extrackloro-
plastic enzyme wis about 5.5. Locmis & al. [4] found
similar results in pumpkin seedlings, suggesting a dif-
ferent nphmum pH according to the intracetlular luc-
alization.
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Fig. 2 Sepludex G-100 gl filiraxion of movalonate kinas:

from Agmre ariericang leaves. The experimentyl conditions
are F enin fig. 1. ‘Abstbunce at 280 mm (O—"O*"‘O'l

- mevsionete I:I:mm m:tlﬂtr (x-—-x =X}

We ha':e also Invest’g,ated the muurpnratmn of Mw
by extiacts from etiolated l2aves of Agave americans
and the phosphoryhation is' maxime} a1 pH above 7.0.

The resilts obtained aiter fractionation of Pims
piraster seadlings extracts are shovm in fig. 1. Two
p=ak= of enzyne activity were observer. vne of them
appearing near the main peak of proteir clution,
whereas the cthier one isclearly separated. The eluticn
profile represented in fig. 1 has been reprated over
5 times with the same patter: of exzyme scuivity.

In Agave airavicans leaves the results gre very sm-
il (FFg. 2). Twir active fractions were also separated.
As in Pinus pirsster seedlings both show ewzynatic
activities at 3H 7.9, whereas Rogers et'al. [6, 111 re-
ported two activities of mevalonate kinase at dif- .

ferexrt ptl values. Furthicr experiments are being car-

ried out to clucidate whether one of the active frac-
tions is exclusively located in the chio-oplasts, in spile -
of buth Isoenzymea. bemg equally active at pH zhove
7o - .

'Hus wnrk was support:d bya Fe!.uwﬂup of the

" Spanish Ministerio de Educacidn y | Cienci.
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