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Synt hesis of inhibitors

The am noacyl sulfamates 1 and 2 were prepared from the known
precursor 4 anal ogously as described in the literature (schene
1).[1 The inhibitor 3 was prepared in about 20 steps by

procedures that will be described el sewhere in due course.

Preparation of 5 -O [N (L-phenylal anyl)-sul fanoyl]-adenosine (1)
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scheme 1: Synthesis of 5 -O [N (L-phenyl)-sulfanoyl] adenosin

2',3 -0Olsopropylidene-5 -0 sul fanoyl adenosine 4 (1.4 g, 3.6
mol ) was dissolved in N Ndinethylformam de (DWMF, 22 nL). After
addition of 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 550 ng, 3.6
mol ), N-Boc-L-phenyl al ani ne-O succinimde ester 5 (1.3 g, 3.6
nmol ) was added in portions within 50 min. After stirring for 3 h
at roomtenperature, the mxture was concentrated and the residue

was taken up in water and extracted with dichloronethane. The



organic layer was dried over Na,SO;, concentrated and purified
Vi a chr omat ogr aphy on silica gel by el ution W th
chloroformnmethanol 7/1 to yield the 2", 3 -0isopropylidene
protected conmpound 6 as a colorless solid (1.3 g, yield 57%
whi ch was directly transformed into 1 by the foll ow ng procedure.

Compound 6 (0.90 g, 1.42 mmol) was dissolved in a mxture of
trifluoroacetic acid (TFA) and water (14 ml, 5:2 v/v) and stirred
for 5 h at room tenperature. The reaction mxture was
concentrated in vacuo and co-evaporated four tines wth ethanol
The residue was suspended in ethanol. The solid was filtered off,
washed and dried to give slightly yellow crystals of 1 (111 ny,
yield 18% . The filtrate was concentrated and subjected to the

reaction conditions to yield further 188 ng of product.

Preparation of 5 -O [N (L-Ieucinyl)-sulfanoyl]-adenosine (2)

This inhibitor was obtained by following the above described
procedure from 4 and the corresponding N-Boc-L-Ieucine-O
succinimde ester via the 2,3 -0Oisopropylidene protected
internediate (yield 73% and deprotection (yield 24%.

HPLC purification of the inhibitors 1 and 2

HPLC purifications were carried out on the Vision
Wor kst ati on, Bi oCAD Fami |y (PerSeptiveBi osystens) on a Li Chr oCART
250-10 col umm, LiChrosspher 100, RP18 10 pM (Merck, Darnstadt,

Germany). The followi ng conditions were used:



Fl ow r at e: 3 nm/mn

UV- det ect or: 260 and 275 nm

Equi | i brati on bl ock: 100% water for 10 mn

Load bl ock: I njection volunme up to 500 puL

Wash bl ock: 100% water for 2 mn

El ut e bl ock: gradient to 80% acetonitrile in 100 mn
Cl ean bl ock: 100% acetonitrile for 5 mn

M crobi ol ogy and Bi ochem stry
Ceneral techni ques

E. coli was grown on LB nedium Antibiotics were used at the
following concentrations, anpicillin 100 pg/nL. For E. col
techni ques, such as transformation and plasmd preparation,
standard protocols were used. Vent polynerase (New England
Bi ol abs, Schwal bach, Germany) or Pwo pol ynerase (Roche, Mannhei m
Germany) was used to anplify gene fragnents for cloning and
expression purposes. Aigonucleotides were purchased from MAG

Bi ot ech (Ebersberg, CGermany).

Construction of plasm ds

Construction of pASK-1BA3-PheA — A fragnent of the grsA gene
encoding the B. brevis G sA-A-domain (PheA) was anplified by PCR
wi th oligonucleotides 5'-TATCCGCGGICATGCTCAAAATAAAAATGG 3" and

5' - TATCCATGGGT TAAATCAGGT TCCGGC- 3' (restriction sites are
underlined) from chronosonmal DNA of B. brevis ATCC 9999 and,
after restriction digest of the anplified fragnment, ligated into

the Sacll and Ncol sites of pASK-1BA3 (IBA, Gottingen, Germany).
The resulting plasm d pASK-1BA3- PheA encodes the reconbi nant PheA
with a GCtermnal tag GSAWSHPQFEK and four additional, N
term nal am no acids, GDRG



Construction of pASK-IBA3-LeuA — A fragnment of the srfA-C
gene encoding the B. subtilis SrfA-CA-domain (LeuA) was
anplified by PCR W th ol i gonucl eoti des 5'-
TATCCGCGGGCCTGTCAGCACGATCAA- 3' and 5'-
TATCCATGGTCCTGATCAGGTITTTGGGAG 3 from chronosonal DNA of B.
subtilis ATCC 21332 and, after restriction digest of the
anplified fragnent, ligated into the Sacll and Ncol sites of
pASK- | BA3 (1 BA, Gottingen, Germany). The resulting plasm d pASK-
| BA3- LeuA encodes the reconbinant LeuA with a Ctermnal tag
GLSAWSHPQFEK and four additional, N-termnal am no acids, GDRG

Over production and purification of reconbi nant proteins

E. coli XL1-blue (Stratagene, Heidelberg, GCermany) was
transformed wth pASK-1BA3-PheA or PpASK-I1BA3-LeuA for the
production of the Strep-Tag Il fusion proteins PheA and LeuA 1
mL of an overnight culture of these strains in LB was inocul ated
into 100 nL of the sane medium The culture was grown at 30 °C
and 250 rpm Expression was induced by addition of 5 pL of an
anhydrotetracyclin solution (2 ng/nL DWF) at an Ag of 0.5 and
the culture was allowed to grow for an additional 3 h before
bei ng harvested by centrifugation at 4,500 g and 4°C. The cells
were resuspended in 1.5 nL buffer W (100 mM Tris/HC, 1 nmM EDTA
(pH 8.0)), and disrupted by three passages through a cooled
French pressure cell. The resulting crude extract was centrifuged
at 36,000 g at 4°C for 30 mn. The supernatant was applied to a
Streptactin gravity-flow colum (1 nL bed volune) that had been
equilibrated wth 2x 2.5 nL buffer W as recomended by the
manufacturer (IBA, Gbttingen, GCermany). After the sanple had
conpletely sunk into the matrix, the colum was washed five tines
with 1 nmL buffer W 1 nL fractions were taken. The protein was
eluted with 6x 0.5 nL buffer E (100 nM Tris/HC, 1 mM EDTA, 2.5
nv desthiobiotin (pH 8.0)), 0.5 nL fractions were taken. The



colum was regenerated by washing three times with 5 nL buffer R
(100 MM Tris/HAJ, 1 mM EDTA, 1 nM HABA (pH 8.0)) followed by
renoval of buffer R by washing twice with 4 nL buffer W The
presence of the respective protein in the fractions was detected

by SDS- pol yacryl am de gel el ectrophoresis analysis (12.5% Laenm i
gel s).

ATP/ PP, - exchange reaction

This assay was carried out essentially as described
earlier.[2] Reaction mixtures contained 200 nM enzyme, 0.5 nM
amno acid, 2 nM dATP, 0.05 mM PP, 10 nM MyCl,, 0.15 pG [3*%P]-
PP, in a final volune of 100 pL buffer W and were incubated for
10 mn at 37 °C. Reactions were stopped by the addition of 500 pL
Ice-cold termnation mx (100 mM sodi um pyrophosphate, 560 nM
perchloric acid, 1.2% (wv) activated charcoal (Norit A)). The
sanples were vortexed and the <charcoal was collected by
centrifugation for 1 mn at 13,000 rpmin a table-top centrifuge.
The pellet was washed twice with 1 nL water and subsequently
resuspended in 500 pL water. The resuspended charcoal was m xed
with 3.5 nL Rotiszint Eco Plus scintillation fluid (Roth,
Kar| sruhe, Germany) and counted using a 1900CA Tri-Carb |iquid
scintillation analyzer (Packard, Dreieich, Germany).

For the determnation of kinetic constants, mxtures (in
triplicate) containing the enzynme and the amno acid in 50 pL
buffer Wwere preheated at 37 °C for 1 mn before the addition of
the remaining conponents in 50 upL buffer W The reaction was
allowed to proceed for 1 min at 37 °C before the term nation m x
was added. The charcoal pellet was washed three tinmes instead of
tw ce.

To determne the functionality and specificity of the am no
acyl - adenyl ate anal ogues, 5 -0 [ N (phenyl al anyl ) - sul f anoyl ]
adenosine 1 and 5 -O [N (leucyl)-sul fanoyl] adenosine 2 were used



at 0.5 mM final concentration in the ATP/ PP -exchange assay.
Reaction mxtures containing the inhibitor but |acking the
substrate amno acid were pre-incubated at 37 °C for 1 mn.
Control reactions contained no amno acid or no inhibitor.

For the determ nation of K-values, the concentration of the
inhibitors was varied, while the concentration of the substrate
amno acid was kept constant. Measurenents were nade for three
different concentrations of the substrate. For PheA, the
concentration of L-Phe or D Phe was 0.005, 0.01 and 0.02 nmM
respectively, while the concentration of 5 -O [N (phenylalanyl)-
sul famoyl] adenosine 1 was varied from O to 0.05 upuM The
concentration of L-Leu for LeuA was either 0.2, 0.5 or 2 mMMwhile
the concentration of 5 -O [N (leucyl)-sulfanmoyl] adenosine 2 was
varied fromO to 10 nM

For conparative studies of 5 -O [N (phenylal anyl)-sulfanoyl]
adenosine 1 and 2'-0O[polyether-biotin]-5 -0O[N(phenylal anyl) -
sul fanoyl ] adenosine 3, both conpounds were used at 2, 5, 10, 50
and 100 nM final <concentration in reaction mxtures (in
duplicate) containing 200 nM PheA and 10 pM L-Phe in ATP/ PP -
exchange assay followi ng the procedure that was used to determ ne

ki netic constants (see above).
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