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Staphylococci cause a wide range of infections
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S. aureus

® a major pathogen in human infectious diseases
® emergence of multi-antibiotic-resistant strains

® capacity to synthesise extracellular and cell-wall associated
proteins (virulence factors)

® coordinated expression of virulence factors is under the

control of global regulatory systems (i.e. guorum sensing
mediated)

® agr locus is the best characterised system



agr-mediated virulence in S. aureus r i
| &' | Nottingham

Enterotoxins

Protein A

Clumping Factors
| g pINg

Haemolysins

Proteases Fibrinogen
TSST-1 — Coagulase
ETA/ETB -—

"= Fibronectin-
Lipases P binding protein
|
Adhesins

Agr = Accessory Gene Locus



agr locus in S. aureus r The University of

Nottingham

- a two-component signal transduction system

< Chan et al (2004) J. Med. Chem. 47: 4633-4641

Processing
enzyme

Histidine kinase
sensor

AgrA P; P | |
Responss <o /\SarA i\>

P2 P3
e \/
_<agrA —< agrC —{j]égﬁj—l—ﬁ— )
d-haemolysin

Response Histidine kinase Processing \_/
regulator sensor enzyme —>
- RNA 111 —4 Cell wall-associated proteins:
RNA 11 (regulatory RNA) - - . P
¢ protein A, fibrinogen
Exoproteins:

proteases, haemolysins, TSST-1



. B | The University of
AIP1l In S. aureus | .
A

Nottingham

P2 P3
agrD

agrC — 4‘ agrB

i

------ -Tyr-Ser-Thr-Cys-Asp-Phe-lle-Met1TDEVEVP-}-----

| 4
.Io OH
U}. HO Me . —/S/l\/le
.':'.. HN O SJQ
! H-N H HN NH
\ TP 2 N o
= b ® H M
e g UYL A
.'I . - -
Qe & N R &S - "o 9 NE /6N e
. > © é e ’.‘ HO ¥ N o)
'o..- ‘e a3 H %
L d Ca3HgoNgO13S,
Mol. Wt.: 961.1146

16-membered macrocyclic structure (thiolactone)



| The University of
Staphylococcal AlPs w e University o
y

Nottingham

P2 P3
agrD

<< el -

------ -Tyr-Ser-Thr-Cys-Asp-Phe-lle-Met1+DEVEVP-}-----

Gly-Val-Asn-Ala-Cys-Ser-Ser-Leu-Phe
lle-Asn-Cys-Asp-Phe-Leu-Leu
Tyr-Ser-Thr-Cys-Tyr-Phe-lle-Met

. aureus Group-2
aureus Group-3
aureus Group-4
Asp-lle-Cys-Asn-Ala-Tyr-Phe
Asp-Ser-Val-Cys-Ala-Ser-Tyr-Phe
Arg-lle-Pro-Thr-Ser-Thr-Gly-Phe-Phe

. lugdunensis

. epidermidis

w nn nnon

. Intermedius



Cross-inhibition: Inhibition of exotoxins r The University of
e

production in a S. aureus Group-1 by AIP3 Nottingham

Lipase

Enterotoxin C
TSST-1

MW  TSST-1 AIP3 Control AIP1

McDowell et al (2001) Mol. Microbiol. 41: 503-512
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Attenuation of staphylococcal skin abscess (induced by s.c. 108 c.f.u. of S. aureus group-1)
in 6-8 weeks old hairless mice using co-administered AIP2 at ca. 10 nM gt
Typical lesion sizes at day 5 (b) without treatment and (d) with AIP2 treatment.

Mayville et al (1999) Proc. Natl. Acad. Sci. 96: 1218-1223
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® 16-membered macrocyclic structure essential for binding to AgrC-1
® Competitive inhibitors based on the cyclic structure
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http://www.cbs.dtu.dk/services/TMHMM-2.0/
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extracellular loop 2
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e The staphylococcal quorum sensing agr system offers unique
targets for the development of novel anti-infective agents

e SAR studies using AIP1 has yielded potent AgrC antagonists

e The extracellular loop 2 is one of the domains involved in
recognition of AlPs.

e A new vocabulary for staphylococcal communication was discovered
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Synthesis of bifunctional 3-arylcoumarins
and their fluorogenic properties

g

Welser et al (2009) Chem Commun: 671-673
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THF ,[:-L%
E : T R O -
AL 1
R==HN o0 B T T o7 o Feagent  Amwvs

R=E0CO R =H 1
=BE 7 'Ef'-ri: R=-EIOCO R'-Et 2 PNMEIK, G0, PARPR . 20 °C 345 450 4.11 0.ao
71-518 - -
ProH Ma. C:L,. PhyPO(OACE, 335 460 433 083

§ Rl 350 460 4.18 0.58
S0 0 NaOHEICH 355 457 4.41 0.75
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Proteolysis of subtilisin responsive
nanoprobes
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e A robust green fluorescent bifunctional 3-furylcoumarin dye was
developed

e Protease response nanosensors were obtained by the conjugation
of peptidyl 7-amino-4-carboxymethyl-3-furylcoumarin to
poly(acrylamide)-based nanoparticles
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