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Abstract: The title compound (26-HC, §) was synthesized and tested as a mechanism-based
inhibitor of the sterol methyl transferase (SMT) enzyme from Saccharomyces cerevisiae. Enzyme
assays were performed with SMT enzyme using zymosterol as substrate and AdoMet as coenzyme.

The inhibition of SMT enzyme by 26-HC showed an apparent kj of 72.5 uM and kinge; of 2.4 min- LS
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plants and fungi, to any of 200 distinct C24-methyl sterols,! which in turn can serve as membrane inserts and as
metabolic precursors of phytosteroid hormones.? The crucial role of SMT enzymes in regulation of phytosterol
synthesis has stimulated considerable interest in the synthesis and kinetic evaluation of substrate analogs (e.g., 24-
thiasterols, and 24-cyclopropylidene sterols), product analogs (e.g., 24-methyl desmosterol) or transition state
analogs (e.g., 24(R, 5),25-epiminosterols).3 The first group includes mimics that function as mechanism-based
inactivators designed to test distinctly different modes of enzyme inactivation, viz., covalent modification versus
tight binding via ionic interactions. However, in the absence of a pure protein to establish the nature of the
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subunits of Mp 43,000 that exhibits cooperativity and down-regulation of activity from the native membrane
insert, ergosterol (24[5-methyl cholesta-5,” /,Lzb-tncn-jb-ol).wﬁd Using the recombinant (S)-adenosyi-L-
methionine: A2425)_sterol methyl transferase (SMT) enzyme from §. cerevisize (EC 2.1.1.41) cloned into
Escherichia coli, we now show unambigously that 26-homocholesta-8,14,24-trien-26-yn-3p-ol (26-HC, §} is an
effective mechanism-based inactivator of the SMT enzyme which catalyzes C-mcthyl transfer from AdoMet to the
24,25-double bond of the sterol side chain stereoselectively (Scheme 1).
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acetate was selectively oxidized by selenium dioxide to afford aldeyde 3.9 Using the Corey-Fuchs procedure,
vinyl aldehyde 3 was converted to the corresponding enyne 5§ via the dibromide intermediate 4 in 31% overall

yield.78 [3-3H]26-HC (126.4 mCi/mmol) was prepared by oxidation of 26-HC with PCC, followed by
reduction with [BH]NaBH4, as previously described.?
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ents and conditions: a) $¢05,.95% EtOH, reflux; b) CBry, PPy, Zo/CH,Cly;

n-BuLi, THF, -78°C; d) LAH, ether; f) C ;g HPLC, clute with MeOH; mucleus
with A®-structure in 1 and 3 and nucleus with A**-structure in 4 and 5.

Scheme

2
F 26-HC with pure recombinant SMT enzy

Incubation of increasing concentrations of i1C SM me (.42 M) and
[BH3-methyllAdoMet (100 uM; 20.0 mCi/mmol) at 30°C in Buffer A (50 mM Tris-HCI, pH 7.5, 2mM MgCly,
2mM B-mercaptoethanol, 20% glycerol) failed to generate a C-methylated sterol product in the absence of

zymosterol (1), but in the presence of 1 (50 uM) gave rise to pseudo-firsi-order time-dependent inactivation of
the SMT enzyme activity, as evidenced by the linear dependence of the log of residual activity against time (Figure
1). The rate of inactivation by 26-HC was saturable, with a maximum rate of inactivation , kjpact of 2.4 + 0.01
min-! at 0.833 uM protein and a Kj for 26-HC of 72 + 0.01 uM. These values compare favorably with the steady
state kinetic parameters for the normal substrate, zymosterol 1 (k¢ = 0.6 min-b two kg, values due to cooperating
subunits of 22 pM and 45 uM).5 Co-incubation of 5.0 uM 26-HC with 50 uM and 100 puM 1, afforded

protection against inactivation generating 53 % and 78% C-methylation activity, respectively, relative to the C-
methylation activity of a control incubation that contained saturating amounts of substrate and coenzyme only
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Figure 1. Kinetics of inactivation of SMT enzyme by 26-HC. Inset: Plot of 1/kapp (range from 2 to 12)
versus 1/[26HC] (Inhibitor (I) range from 0.016 to 0.030 uM).



8577

The cnvalant nature Af hinding wac sctahlichad hy incnhatian ~Ff 1N oA M2 31104 LI and 10N A4

40V LUVQITLL Oalual Vi viiuiil g Was Lowaunsutuy vy auluvauvn Ul vy VA (O ELJALOVUTLIIL. auu 1uv PalVl
naniantascanlle Inhalad A AARFat seritlh NQDID . AA QAT s vvamnn e el A £ A o Lo B M. _* o PP
BORBUWPItally 1a0C1IC0 AQUIVIEL Willl U.OJ5 vl Sivil €NZYmC il DUiier A 10T 40 min. After aialysis and Centricon

ez

Y30) filtration to concentrate the protein and remove unbound inhibitor, the protein sample was boiled in SDS
(sodium dodecyl sulfate) buffer for 10 min prior to analysis by 12% SDS-PAGE (polyacrylamide gel
electrophoresis). Staining with Coomassie blue confirmed the presence of a single protein of the expected My,
while treatment of the gel with DMSO-2,5-diphenyloxazole and radiofluorography revealed the presence of a
single radioactive band with mobility identical to that of authentic SMT enzyme (Figure 1). In control experiments,
[3-3H[26-HC was separately incubated with boiled SMT enzyme. Analysis of the corresponding SDS-PAGE

gels, either by radiofluorography or by excision of the relevant protein bands and direct liguid scintillation

1]26-HC was incubated with 100 pM AdoMet and 0.833 pM SMT in Buffer A for 45 min at 30 °C. Assay of

an aliquot of the incubation mixture pre-equilibrated with inhibitor confirmed the loss of 99% of the original SMT
activity. The incubation mixture was dialyzed for 48 h against Buffer A, and then subjected to repeated
ultrafiltration using an Amicon concentrator exclusion membrane to give a final ratio of tritium activity to protein
calculated to correspond to 1.00 + 0.10 equiv. of inhibitor per mole of enzyme (native enzyme as tetramer). The
ability of 25% of the enzyme monomers to inactivate the enzyme is consistent with the previously observed strong

cooperativity among the subunits> Thus, disruption of the quaternary structure of the SMT protein by covalent

lete loss of C-methvlation activity
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Figure 2. Labeling of SMT enzyme by {3-°H]J26-HC (§). Lane 1, Coomasssie blue-stained 1
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Radiofluorogram of SDS-PAGE gel. Migration of standards is indicated. SMT migrates with a Mr of ca. 43,000.
The above results from incubation with a novel 26-homo sterol bearing a triple bond in conjugation with a
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Scheme 3. Experiments to establish the residues involved with covalent protein modification are in progress. 10
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