WO 03/048381 TI TLE: NEW ASSAY PCT/ GB02/ 05534 The present invention rel ates
to a nethod of screening for potential anti-bacterial agents. 5
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undecapr epy] iy RREOSPRE erelpréaesors s aryckih enlland pbupling(tbiegisdad>- P- Mur NAC-
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t he secormépddoalysn. N- acet yl gl ucosani nyl transferase, transfers
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The second stage, which occurs in the cytoplasmic membrane, is catalysed by two
enzymes and involves synthesis of a disaccharide unit on a lipid carrier, undecaprenyl
20 phosphate. The lipid carrier is also involved in the synthesis of other components of the
bacterial cell wall.
The first enzyme catalyses the transfer of phosphoryl-N-acetyl muramyl pentapeptide
from UDP-MurNAc-pentapeptide to undecaprenyl phosphate with the simultaneous release of
UMP. This enzyme is called phospho-N-acetylmuramyl-pentapeptide translocase (hereafter
25 referred to as "the translocase") and is the product of the gene mraY in Escherichia coli. The
product, undecaprenyl-pyrophosphate-N-acetylmuramylpentapeptide (Lipid-P-P-MurNAc-
pentapeptide) or Lipid I or Lipid linked precursor I is the substrate for the second enzyme.
N-acetylglucosaminy! transferase, transfers N-acetylglucosamine from UDP-GIcNAc
(with simultaneous release of UDP) to form undecaprenyl-pyrophosphoryl-N-
30 acetylmuramylpentapeptide-N-acetylglucosamine or Lipid II or Lipid linked precursor IL
This enzyme is also called UDP-N-acetylglucosamine: N-acetylmuramyl(pentapeptide)-P-P-
undecaprenyl-N-acetylglucosamine transferase (hereafter referred to as "the transferase").

The enzyme is the product of the gene murG in Escherichia coli.
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survives, see S.A. Denome, P.K. Elf, T.A. Henderson , D.E. Nelson and K.D. Young, J.
20 Bacteriol., (1999), 181(13), 3981-3993).

On transfer of the disaccharide-pentapeptide unit from the lipid precursor to an

existing peptidoglycan chain the lipid is released as a molecule of undecaprenyl
pyrophosphate. This has to be cleaved by a bacitracin-sensitive undecaprenyl
pyrophosphorylase, also called undecaprenyl pyrophosphorylase or C55-isoprenyl

25 pyrophosphorylase (hereafter referred to as the "lipid pyrophosphorylase”) to generate

undecaprenyl phosphate which can then re-enter the cycle at the second stage.

Both the transglycosylase and the transpeptidase enzymes (which reside within the
high molecular weight penicillin binding proteins or PBPs) represent prime targets for drug
30 discovery that have not been fully exploited due to the lack of suitable assays amenable to
high throughput screening. Two a1‘1tibiotics target these proteins: the glycopeptides and the
beta-lactam antibiotics-penicilling and cephalosporins. The beta-lactam antibiotics, which

inhibit the transpeptidase, are one of the most successful and have yielded many generations
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GlcNAc in particular.

20 Another method known for assaying the transpeptidase relies on cleavage of a
coloured B-lactam, e.g. nitrocefin. The B-lactam antibiotics covalently bind to an active site
serine residue in the transpeptidase, thereby inactivating the enzyme activity. The -lactam
ring is hydrolysed in this process and if one uses a 3-lactam like nitrocefin the hydrolysis can
be monitored colorimetrically. This method is not very sensitive as a measure of

25 transpeptidase activity, although it is widely used to study the activity of -lactamases.

The easiest known method for the detection of inhibitors of the transpeptidase is by
competition (by a test compound) for the binding of a labelled (e.g. radioactive or fluorescent)
B-lactam to a penicillin binding protein. This has been most frequently used to screen for new
nhibitors. Because of the nature of the assay most inhibitors picked up in this screen are new

30 [-lactams that act by the same mechanism, that is, by covalently binding to the active site
serine residue of the transpeptidase. Since bacteria have developed resistance to the B-lactam
antibiotics, which is due to the presence of enzymes (B-lactamases) that hydrolyse the -

lactams, it is desirable to find transpeptidase inhibitors that are not B-lactams.
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In the context of the present specification, it should be understood that the
abbreviation "UDP" refers to uridine (5'-)diphosphate.
20
The method according to the present invention is very conveniently carried out using
96-well microtitre plates, thereby enabling a fast, simple and reproducible way of measuring
enzyme activity.
The bacterial membranes may be prepared as described in Example 1 of WO
25 99/60155. The membranes represent a source of translocase, transferase, transglycosylase,
lipid pyrophosphorylase and undecaprenyl phosphate which are necessary to make uncross-
linked peptidoglycan. However, the membranes are deficient for peptidoglycan
transpeptidase activity. This may be achieved, for example, by contacting the bacterial
membranes with an inhibitor of peptidoglycan transpeptidase (e.g. ampicillin) or by using the
30 membranes of a mutant bacterial strain in which peptidoglycan transpeptidase is inactivated
by mutation (e.g. a point mutation or deletion mutation).

The quantity of membranes used will typically be in the range from 1 to 20ug,

particularly from 4 to 6Jg, protein per well of the microtitre plate.



20 The nmethod according to the present invention is very conveniently
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conveniently puri rom bacteria or enzymatically with precursors
f r om bactUP-alurfAg-L-alanfet\hDdstuinit hadd-ni-dianfiadpichelic né¢idddalapine-D-atanien

Bl aauwen, M Aarsman and N. Nanninga, J. Bacteriol., (1990), 172, 63-70).
I n one eftosaiBagiflus efretshe i nvention, the UDP- Mur NAc- pent apeptide used is

ac1 oD al ani ne- B &0 AR AE O o7 Badr Yt Pud Rl R el e b i
UDP- MugsNAg pesitalyest indie taagelfrpars wil {o 300uM, cootidmple,ffanhé uM, 10 uM, 15
UM, 20 uM or 25 uM up to and including 50 pM, 75 uM, 100 pM, 150uM, 200 uM or
250 uM per well of the microtitre plate.
As radiolabelled UDP-N-acetyl glucosamine, it is convenient to use tritiated UDP-N-
acetyl glucosamine (UDP-[’H]GIcNAc, commercially available from NEN-Dupont), at a
20 concentration, for example, in the range from 0.25 pM, 0.5 uM, 1.0 uM, 2.5 pM, 4.2 pM or
5uM up to and including 10 uM, 12.5 uM, 15 uM, 20 uM or 25uM per well of the microtitre
plate. Concentrations of radiolabelled UDP-N-acetyl glucosamine of 4.2 pM (with 0.6 to 1.2
UCi per well) have been advantageously used.
The divalent metal ions used are preferably magnesium ions. A suitable source of
25 magnesium ions is magnesium chloride, for example at a concentration in the range from
5 to 30mM, particularly from 10 to 25mM, per well of microtitre plate.
In step (2) of the method, it may be convenient to use an aqueous medium
such as a buffer solution, e.g. of HEPES-ammonia, HEPES- KOH
(HEPES being N-[2-hydroxyethyl]piperazine-N’-[2-ethanesulfonic acid]) or
30 Tris[hydroxymethyl]aminomethane hydrochloride ("Tris-HCI"), the buffer solution having a
pH of about 7.5. HEPES and Tris-HC] are commercially available from the Sigma-Aldrich

Company Limited.
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PCT/ GBO2/sQpRsdde.6- The reaction mxture prepared in step (2) is incubated
in step (3) at a tenperature in the range from for examle, 20C to 37C for
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upon addition in step (5) of the fluorescer supported by, in or on a suitable substrate and the
detergent to the reaction mixture.
The detergent is any agent that is capable of emulsifying oil and/or acts as a wetting
agent or surfactant. Examples of detergents that may be used include Triton X-100
20 (t-octylphenoxypolyethoxyethanol), Tween 20 (polyoxyethylenesorbitan monolaurate),
Tween 80 (polyoxyethylenesorbitan monooleate), octyl-B-glycoside, CHAPS (3-[(3-
cholamidopropyl)dimethylammonio]-1-propane-sulphonate), Brij-35 (polyoxyethylene lauryl
ether) and Sarkosyl (sodium lauryl sarcosinate).
The fluorescer used may be any of those routinely employed in scintillation
25 proximity assays. The fluorescer is associated with or supported by, in or on a substrate, for
example, lectin-coated beads, RNA-binding beads, anti-mouse antibody coated PV'T
(polyvinyltoluene) beads or wheatgerm agglutinin-coated PVT beads, all of which beads are
commercially available from Amersham Inc. The substrate (e.g. beads) chosen should be
capable of binding to bacterial cell walls.
30 In one embodiment of the invention, lectin-coated beads (particularly wheatgerm
agglutinin-coated beads) impregnated with a fluorescer are used, for example, as described in

US Patent No. 4,568,649 and European Patent No. 154,734. The beads (known as



the range from for exanple, 20C to 37C. The incubation period wll
normal |y be shorter than the incubation period for the reaction m xture of
step (3),we.09/044381 t he range from 1, 5, 10 or 15 ni nutes RETIGBOANES34
including 20, 25 or 30 mi nutes. 15 Once the incubation period has conme to
an end, any further reaction is term nated wupon addition in step (5) of
the fluorescer supported by, in or on a suitable substrate and the

det er gentSdiillation Peadinite Assay t(or SPATbeadgetre coppmerdialysavyilahje fron: Agershgm
capable of enulsifying oil and/or acts as a wetting agent or surfactant.
Exanpl esi§f det ergents that maybe used include Triton X-100 20

(t-octyl phenoxi‘if&ﬁéﬁ%& gk%%( ALHRBRLY, whidhess cafiehiRatly addeatinyheoas of bi hqueous
nonol aur at e) ween 80 (pol yoxyet hyl enesorbi tan nonool eat e%,

oct yl - ( 3supbyusi, dee, coftdares vith fhe 3eaction mixture of step (4) for a period of at least 10

chol am dopr opyl ) di net hyl ni oj - 1- propane-.s , e

( pol yoiygngg%ﬁg?‘?rg@y 3’1 to%gs)drgﬂggé% 'koggwglﬁtg’gbgﬁﬁ% © l}i’ﬁ)%:ld S grﬁ%tggi nat e).
The fluogg @@Ee.g.s,ﬁga MAYcrBetamiuef cdup@se routinely enployed in scintillation
25 proxi mty ‘assays. The fluorescer is associated with or su Otf;]%g'd by, in

or on a subst r ¥ithout being byandp any pagicnlar thsaxyed ipbelisved e
ti- td { P i I N
2g0l w1 nPRtEou e Do PRl Rl @ hRHENR o RRA . bl SPASEIE | ol
f rom Amerghapabless bikimgsubsatmsitailés specifiag §-achyl shwosdoine cprbeent wapabl e of
binding to bacterial cell walls. 30 1n one enbodiment of tglte ipvz&tj}jéon,
| ect i nioc bagterdnliselh well mprierialh gadiolrbelitd€zasy P&BB‘#‘?@Y%P 2 B§*B )
. : | . ' , . y US
i mpr eg natosoq%}q%%g,, @2{5 ﬁgﬁﬁf\g%gg% a?&ceﬁmcﬁxs@é&h& ac@¥atSEEFhe Ratatidh

Pat ent NoO. an tent No. 154,734. The beads (known as
WO 03/ 04888y REFNGROR/BS Edibsion-of 1ighi exieidyl wlich is Reasuiediin ytepg@ayhus dightpA)

{1 tor s Emed DS RTESH 5 P Brery° BRGEEA e PhierBriR oL g st
suspensi : ntacted with the reaction m xture of step (4) for a
Porieheap

period o ast’ 10 5 minutes, preferably 3 to 10 hours or nore (e.g
over ni ght), beflhe presémt ipveation wdll nowhetfuxtheriepplagned by referense g the folloyvin

M O obolg T UL e Y Ok DELOOPRHRCR, AR L oul ar theory. it

is belie

hydroxyethyl]piperazine-N’-[2-ethanesulfonic acid].



of the substrate to bacterial cell wall material (e.g. wheatgerm

aggl utini n-coated SPA beads are capable of binding sugar nol ecul es,

speci fi cawby3mksaset yl gl ucosam ne, present in io bacteri alPCraiBo2insi3h
material ), radiol abel |l ed crosslinked peptidoglycan fornmed in step (4) is
brought into close proximty with the fLgarescer which becones activated by
the radiation energy, resulting in the em ssion of light energy which is
nmeasur ed Exangtlep (6). Thus, light emtted fromthe fluorescer is believed

to be indjcative . of the.f tjon of cross-|inke eptidogl ycan. 15 The
pr esent gﬂv?ﬁﬂ“&ﬁ"ﬂd Fa‘HB‘%[i’gﬁe‘* Wfrﬂésr'ﬁgg‘ﬂfg?@g&faﬁef erence to the
fol | ow ng mé b Bsdreakh@oR ¥Rl 064 £l Mi@fn@fhnbbﬁegﬁiﬁg ag Eiedgfibm V\%EVEEQ%/ O%g%ﬁs to

N-[ 2- hydroxyet hyé(pi‘ erazi ne- l\ll@Mé 2- et hanesu >
PCT/ GB02/M356 Bxulat wﬁls@nnof(mp srapiridin ir 5Q miy} Sria Bl batfepl ¥ ox@d Q-hred

pepti dogl Escher.i chi | L VPR 8 ared as
descri emg\ébggy %%ngﬁesv%rng&%lﬁ% eé%%%’vm %%ﬂgﬁ%@ﬁﬁ%f%ﬁg%l illinn in
50 M Tr icéntﬁﬁ_ﬁf'lﬁbﬁ BeT5OD07x B fad Qinhtes ariidpGlRhédthr@imes) Ultey vedre finalhy

t enper at ur e. e nmenbranes were sedinented hy centrjfugation at 150,000 x

g for 15 resusprnded mbml READ mMHais Rk adicr apgd 01 gdre finally

resuspended in i _qQf JOMLT T ] : . wel | s of
a mcrotitre pla e eV\u/gr0 £§%%%%€2ﬁt{§%¥%{‘%§fuﬁ @1%%%1%@%%Isaﬁﬁgﬁ

cont ai ni RGnfirind$ ug%‘f mREnSlh ofl ANNIBA R4 eRhibraRy beane svilhr@glieillinst h
anpicillin as 10 described above (the nenbranes provided a source of

t r ans| or aksscribed ahetedthesmembraansproyisied wisasise of rpsdpese. digadesser yl ase and
undecapr enyl .phosphat.e 15 M UDP: Mur NAc- |- al anine-vy-D- gl I C

el d- o e Ao S e et Lo Rat PRl otle s
UDP- N-ac W—Mﬁmﬁfﬁdﬁ%&@ﬂﬁ%ﬁtaﬁﬁc deid-iidiRShodRldit acia MRS arafeONi a
buffer p .5, and 10 nM nagnésium chloride (MCl2). The mcrotitre plate
was 15 4@ ubbtrgidtedtUBP-O-hetyl k2iosamine€8.6 YCii-)1. FpCinperiveal)) o f 50rmali BERESH | ed

cross-1linked peptidoglycan To each well was then added 10 | . containi ng 50
MV HEPES-2aeftia guff%ﬁﬁ%‘ﬁ-%l—ﬁnﬂ H) mMpzgmasiysa 2]5110{3@?(1}‘&%&@& Ve EF%%%%HIF‘W@%[‘SO a

Sour ce DT ARReb AT AP NS Chained from the o9 PR L2
(i) Formation of radiolabelled cross-linked peptidoglycan
To each well was then added 10 pl containing 50 mM HEPES-ammonia buffer pH 7.5,
10 mM MgCl,, UDP-N-acetyl glucosamine to a final concentration (in 25 ul) of 250 uM,
20 an extract containing PBP1b (a source of transpeptidase enzyme) obtained from the
membranes of Escherichia coli AMA1004 AponA; pBS96, and 2 ul of test compound
(penicillin G, a known transpeptidase inhibitor) in dimethyl sulphoxide (DMSO).

In Escherichia coli AMA1004 AponA; pBS96, the ponA gene encoding PBP1a is
25 inactivated and the ponB gene encoding PBP1b is overexpressed since the strain contains a
plasmid comprising a further copy of ponB under the control of its native promoter.
The membranes of this E. coli strain were prepared as described in WO 99/60155. They were
then treated with a detergent, 1% (3-[(3-cholamidopropyl)dimethylammonio]-1-propane-
sulphonate (CHAPS), and 1M NaCl at a protein concentration of 5 mg/ml for 1 hour at room
30 temperature. The mixture was then centrifuged at 150,000 x g for 15 minutes in a Beckman
table top ultracentrifuge and the supernatant containing PBP1b collected. The quantity of

PBP1b protein used was the "soluble fraction" equivalent to 5 pg of starting membrane.



menbr anes of Escherichia coli AMAL004 AponA; pBS96, and 2|l of test conpound
(penicillin G a known transpeptidase inhibitor) in dinmethyl sul phoxide
(DVMBSO) . Iwomsoks3si chia coli AVAL004 AponA;, pBS96, the ponARCyars2essedi ng
PBPla is 25 inactivated and the ponB gene encoding PBPl b is overexpressed
since the strain contains a plasmd conprising a further copy of ponB
under the control of its native pronoter. The nenbranes of this E coli
strain were pr@penscotise plagrwibimdubated i3I ol BEmimirsyandushezeaftendh M et ed

with a detergent, 1%.(3-](3-chol am opy!l ) di.met hyl anmoni o] - 1- pr opane-
sul phona@@%@?{mﬁ{gﬁe%ﬁc%m‘g&ﬁﬁgiWgé?afgéoncentrati on of 5 ng/m for 1
hour at room 30 tenperature. The m xture was then centrifuged at 150,000 x

g for 15 minutes in a Beckman table top ultracentrifuge and the
super nat &) Detecting radipl:ieied coesslinked peptideglyeamt ity of PBPI b protein used

he “sol upl e f i on"_equi val ' br ane. VO
03/ oas s Folermemysf fass i B M iR Ve idted PR WG ARG 27 1or
15 m nut §§sp@§§%% Bﬁ%ﬁ;@a{%&& %glﬁﬁi@ﬁoa@ed%ﬁﬂﬂﬁbﬁﬁﬁﬁﬁﬁﬂ} a@_fa%é@m@ﬁipﬁsiﬁgi d

(EDTA) was "a (i cting radiol abel | ed cross-Ilinked peptidoglycan
5 Fol | owi50Q pgddads ina solutbhef BEOTMN HERES awawnédelder pbl B4 chntaiing 0.6% gl of an

aqueous _suspension of atgerm aqgl utinin-coated scintillatiqgn.proxifgity
assay beaé?@@ﬁpiﬂ?@igﬁ@t el\shg‘gﬁmaﬁmgis%?g‘g’sﬂ?tea 5Q 3?2\5&50{%1%?0%“% S ni a
buffer pledronf 80 M@0 4% "Sarkosyl" detergent (sodiumlauryl

sar cosi nat6e5g%§loe{ti]%at tﬁeaf?nal concentration of "Sarkosyl" detergent (in
200 ~1)o was 0. A%e nfiCroTilve plrte wes lefirfer Pital@howrs at whm tempeture beprthbimg at
room tenperat ure.befare. bei counted in the "M crobeta Trilux" counter.
Four wel ICQHIHF‘?% © ?TBP?t?hnéﬂﬁi P8 Ere used as controls: two wells

contai ned no  gwhf @6lls 60BE alictotife PRE WereQked £AIinkOR: HidiveDd Sontdilél @ f ur t her
two wells contained no test conpound (100% reaction controls). 15 Table 1
bel ow enenEacicestainieg PRRI {00 rspcdsr eantwls) fnga dyreher tve wellp gontpined no test
transpept| e f t tracting the corresponding 0% reaction
r eadi ngs)C.()%%g%l?dea?@?g%?&%gﬁgétﬁ?\%&unt s per mnute% I nhibition 52960

15 Table 1 below enumerates the inhibitory effects of penicillin G on the transpeptidase

enzyme (after subtracting the corresponding 0% reaction readings).

Table 1
Test Compound Counts per minute % Inhibition
5296 0
Penicillin G 319 94

Example 2
20 In this Example, the method described in Example 1 is repeated except that in (i) the

membranes used are those of Escherichia coli AMA1004 AponB::Spc’, a mutant from which
the gene ponB encoding PBP1b has been inactivated, as described by S.Y. Yousif, J.K.
Broome-Smith and B.G. Spratt, J. Gen. Microbiol., (1985), 131, 2839-2845. The mutant is
transformed with a plasmid expressing PBP1b that has a Ser510Ala mutation. This is the

25 active site serine that the B-lactams covalently bind to. Thus, the membranes lack

transpeptidase activity and there is no need therefore to treat the membranes with ampicillin.



Penicillin G31994 Exanple 2 20 In this Exanple, the nmethod described in
Exanple 1 is repeated except that in (i) the nenbranes used are those of
Escheri chwa 0604838 AMA1004 OponB:: Spcr, a mutant from whi cirCTIGB920833¢ ponB
encodi ng PBP1b has been inactivated, as described by S. Y. Yousif, J.K
Broone-Smth and B.G Spratt, J. Gen. M.gpQbiol., (1985), 131, 2839-2845.
The mutant is transforned with a plasm d expressing PBPl b that has a
Ser 5| QAl LInAIMSi on. This is the 25 active site serine that the (3-1actans
covalently bind to. Thus, the menbranes |ack transpeptidase activity and
there is no need therefore to treat the nenbranes with anmpicillin. WO

03/ 04838Y PGT/{cBRA/23834nind or PoRluddSl duti- MRl 8k ol whieh e8Rbfigkst or pot enti al
anti bacterial agents which conprises: (1) providing a nmenbrane preparation
obt ai ned (1) pnedding etnaethirang prepimatiompbiaised fiohea ba&cterialistrainewheremahat i on i s

defi ci i i dogl . i ivity: (2). i
feacti on i amaPeREb R AR RA e PR RS ErE Fheb st BpBRtRE 9 °
acet yl mugamprgRiihgaeeicies mik@e & Sifle HlIhtheRCRtpira@dl cosppLe and a

sour ce of ival ent nmetal ions; i ncubating the reaction mxture for a
def i ned Peetybaramybeneperiide; waplahelled FDE-Nocetyl glugprapiesand ssosece of

pepti dogl is to occur; (4) adding to the reaction m xture of
step (3) ,d\%%htg%g%gﬁ%é of peptidoglycan transpeptidase, to allow the

synt hesi £3pfinaibatdise the pétion pepiiiogkylefied pnid (Wbyerccondiions suipdle®i 15 (5)
after a defined period, adding to the reaction m xture of step (4) a

f 1 uor e¥c dCOsHHEBFadRePIAQLlysaR syRthgSis 20 Q¢ffabl e substrate, and a detergent;

and (6) W%?&ii{lg% {ﬂqugctﬁﬂq%ig%ufg}ﬁ%fg%by the fluorescer which is

i ndicative o e presence el | ed cross-1inked peptidoglycan. 20
2. A net hod (ak ecpdicagf pepteloglyan {randpeptlase, tttr@llow the synthesis of cross-linked
MP- N- acet yl mur | pent apeptide is UDP-MirNAc-L-al ani ne-y-D-glutam c

e renr

aci d- m diP5H aci d-D-al ani ne-D-al anine. 3. A method according to
claim1 or gbaidMedcoffpuBi:n the source of divalent netal ions is

15 (5) after a defined period, adding to the reaction mixture of step (4) a fluorescer supported
by, in or on a suitable substrate, and a detergent; and
(6) measuring light energy emitted by the fluorescer which is indicative of the presence of

radiolabelled cross-linked peptidoglycan.

20 2. A method according to claim 1, wherein the UDP-N-acetylmuramylpentapeptide is

UDP-MurNAc-L-alanine-y-D-glutamic acid-m-diaminopimelic acid-D-alanine-D-alanine.

3. A method according to claim 1 or claim 2, wherein the source of divalent metal ions is
magnesium chloride.

25
4. A method according to any one of claims 1 to 3, wherein the bacterial strain is a strain of

Escherichia coli.

5. A method according to claim 4, wherein the Escherichia coli strain is AMA1004 and
30 wherein the membrane preparation obtained therefrom is contacted with an inhibitor of

peptidoglycan transpeptidase.



magnesi um chl oride. 25 4. A method according to any one of clainms 1 to 3,
wherein the bacterial strain is a strain of Escherichia coli. 5. A nethod
accor di ngwoe3okssBm 4, wherein the Escherichia coli strai nPC3/GEQ834 and

30 wherein the nenbrane preparation obtained therefromis contacted with an
i nhibitor of peptidoglycan transpeptidage. WO 03/ 048381 PCT/ GB02/ 05534 -
11 6. A nethod according to claim4, wherein the Escherichia coli strain
is AVA1064 MnnetBod a@poding toeclsitrod,melibrein tthe Bscheniphie seli smainéct or conprising a
honol ogous or  het er ol ogous Pene encodi ng enicillin bindiqﬁgﬂrotein

def i i enhMA0QARIESPY A TrPsh SH0 R AHEE S Poon pbeine siingey S or
accor di g1 B8R GlboRhenBubitRLhuyhRb iRt k#9kpseatycn Suppor ted

by, in or on I n-coate 8. Anmethod according to any one of

cl ai ms lubmspéptidabesaivityt he detergent is selected from io Triton X-100 and
Sarkosyl. 9. A nmethod according to any one of clains 1 to 8, wherein the
test cénpound is an antagonist of the transpeptidase. is 10. A conpound
whi ch i s7anAaQL@A6Q UDEdiRE tPSRIdHQIKERD 146 BNWRGBhitBaagohRRid dippirtdated by a
met hod according to any one of clains 1 to 9. 11. A pharnaceuti cal

conposi t inoor aolepimi-edatest Beaddnpound according to claim 10 and, a

phar maceutical ly acceptable carrier, adjuvant or diluent. 20 12. A nethod
for the production of a pharnaceutical conposition conprising the steps of
carryi nggoup Reth6d 8edrdiflg PRAOsheaFCRAfAl g0 7OwhdrainthO dewethent iX s¢lectedfrom
conpound identified wth a pharmaceutically acceptable carrier, adjuvant
or di | wedtritorpX-100 and Sarkosyl. '

9. A method according to any one of claims 1 to 8, wherein the test compound is an

antagonist of the transpeptidase.

15 10. A compound which is an antagonist of peptidoglycan transpeptidase when identified by a

method according to any one of claims 1 to 9.

11. A pharmaceutical composition comprising a compound according to claim 10 and a
pharmaceutically acceptable carrier, adjuvant or diluent.

20
12. A method for the production of a pharmaceutical composition comprising the steps of
carrying out a screening method according to claim 9 and mixing the compound identified

with a pharmaceutically acceptable carrier, adjuvant or diluent.

25



