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Sulfotransferases (ST) catalyze the transfer of a sulfuryl group NH, NH,
from the ubiquitous donor adenosineghospate 5phosphosulfate (“I%j* <:I§N
(PAPS) to either an hydroxy group or an amine to yield the e N _O_‘.?_o_g_ N
corresponding sulfate and adenosif& 3liphosphate (PAP). These o_g (ﬁ, o-
enzymes are involved in a number of important biological processes O-FOOH O_EL_O°”
including molecular recognition, detoxification, hormone regulation, o PAC:S

drug processing, and modulation of receptor bindifidiey have

also been implicated in a number of disease states such as chronic
inflammation, cancer metastasis, and HIV and herpes virus &ntry.
For this reason, there is interest in the generation of potent, specific
small-molecule inhibitors of various ST. A number of reports on
the inhibition of various ST exist,but all of the inhibitors "0 O‘; ° "o 0‘
discovered show only modest inhibition and generally lack specific-

ity. In the present study, we have used a highly sensitive X
fluorescence-based assay for the high throughput screening of aFigure- 1. Fluorescence-based assay used for high-throughput screen of
library of approximately 35 000 purine and pyrimidine analogues purine and pyrimidine library.
againstf-arylsulfotransferase-IVAAST-IV).

B-AST-IV is a detoxification enzyme originally isolated from wla) T b)
rat liver. Being a cytosolic ST3-AST-IV is quite tractable with 2 R
large quantities of recombinant protein availabléhis enzyme also = -
accepts a large number of aromatic alcohols and amines, facilitating 30,
the development of an assay amenable to high-throughput inhibitor &,, .
discovery? We have developed a highly sensitive fluorescence- 3.,‘
based assay based on the reverse sulfotransferase reaction using ,,{ ,.-~~
4-methylumbelliferyl sulfate and PAP as the substrates (Figure 1). . ; .
We followed the reaction by monitoring fluorescence emissionat ~ ° ™ “Texpgigmn - " 7 e 07
449 nm in a SIngIe-rgacthn formaj[.. Since this assay is uncoupled, Figure 2. Inhibition of 5-AST-IV. (a) Reciprocal rate vs reciprocal
uses few reagents, is quite sensitive, and can be followed at anp-itrophenolsulfate concentration at 1, 0.1, 0.05, apd/Dinhibitor. The
emission range that is outside the range of most of the compoundsconcentrations of PNPS used were 10, 2, 0.5, and 0.2 mM. (b) Slope replot.
to be screened, we decided to use this system for our h|gh The inhibitor data shown here is for the first entry from Table 1.
throughput screening. The assay was easily converted to a 96-wellof PAP or p-nitrophenol sulfate (PNPS) was varied at varying
format with reaction volumes of 100L and then to a 384-well  concentrations of inhibitor, a double reciprocal plot of 1/V verses
format with reaction volumes of 50L. 1/[substrate] was constructed, and the slopes of the resulting lines

The synthesis of the library to be screened has been reportedyere plotted verses inhibitor concentration. The corresponiding
previously® We reasoned that a library of this type should values were determined from tientercept All of the data from
competitively inhibit PAPS binding. Our initial screen was run in  these studies are shown in Table 1. Surprisingly, the inhibitors

B-AST-V

100 mM Tris pH 7.6, 5 mM mercaptoethanol, 261 PAP Ky = screened more carefully were noncompetitive versus PAP, but were
26.4 uM), 1 mM 4-methylumbelliferyl sulfate Km = 1.2 mM), competitive versus PNPS (Figure 2).
and lOﬂM inhibitor using 384-well plates in a final volume of 50 Of the 11 Compounds remaining after the second round of

uL.” Reaction progress was followed using an excitation wavelength screening, compound 1 showed the best inhibition constant with
of 360 nm and reading emission at 450 nm. From the initial screen K; = 96 nM. All of the other compounds showglor ICs, values
we found 13 molecules that showed at least 50% inhibition. We greater than M. We then studied the specificity of the best
then rescreened these 13 at a final inhibitor concentratiorudd .4 inhibitor (compound 1). The molecule was screened against a
Two of the original compounds screened proved to be false variety of nucleotide binding proteins. All of the enzymes screened
positives. We selected the best of these to resynthesize andare shown in Table 2. Compound 1 showed no inhibition of all but
scrutinize more carefull§.For the rescreening, the concentration gne of the enzymes at concentrations as high as /@00 The
enzyme SultlAl is a human cytosolic ST involved in hormone
* To whom correspondence should be addressed. E-mail: wong@scripps.edu. ; ; ; R o
*The Scripps Research Insitute. regulatlon with a V'Vld.e range of substrates. It is not surprising that
* Genomics Institute of the Novartis Research Foundation. this enzyme was inhibited, as compound 1 competes for the aryl-
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Table 1. [-AST-IV Inhibitors — =

Compound # 1Csp(nM)® Compound #  ICs(nM)? HN His 104 ¥
a_n_K ¢ (‘ ) Largely
\Li‘l,? N f’]:)\(/", } : broken
T 1 96 “j)\: 7 7300 4 o  ,0 ~3A
- H \// " o0
9@ 90 RO-----\-S ------ 0—P-0OR
s |: " 0.
©\( Partially o *HyN°
Nt formed
N’\ @ N/j4 . r@rcﬁ oA \\L
;"I 2 4200 f\)_?/\b T Py Lys 102
o 8 1700 L— -
OO i | Figure 3. Proposed mechanism indicating the transition-state structure,
OO the nucleophile, and the participating histidine for the forward reaction.
O N
Cr@ T2 underway to characterize the specifics of binding and to modify
" 3 3300 this lead compound to make more potent and specific inhibitors,
o as well as to explore the scope of this assay.
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