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Introduction QS Modulators

The discovery of bacterial communication changed our general Alanine Scanning D - Amino Acid Scaning osr

perception of microscopic organisms. Bacteria use signaling CSP? EMRISRIILDFLFLRKK CSP?2 EMRISRIILDFLELRKK . \

molecules (sometimes referred to as pheromones) released into the CSP2-E1A AMRISRIILDELFLRKK CSP2-D-E1  eMRISRIILDFLFLRKK ;" |

environment as a chemically-based language which allows for both CSP2-M2A EARISRIILDELELRKK CSP2-D-M2 EmRISRIILDFLFLRKK CD spectra of select CSP2 analogs In

intraspecies and interspecies communication.! The release and i membrane mimicking conditions. (A) CD
H O H O spectra of select alanine-scanning analogs.

detection of the signaling molecule(s) allows bacteria to measure the ITI O , . i | |

number of bacteria within a population. This phenomenon is N N N &% 2 % % 5 % (DB) QD spectra of select d-amino ac_ld

known as quorum sensing (QS).2 QS is a process in which the - - B scanning analogs. CSP2 and most of its
C H3 T conso '\ —=—CSP2

concentration of signaling molecules enables a single cell to sense I I, analogs adopt a [-sheet conformatign.
the overall bacterial population and allows bacteria to change their \\ —emee However, CSP2-d10, the most active
behavior once a threshold concentration i1s reached. When the CSP2 analog identified, adopts an a-helix
threshold signaling molecule concentration Is reached, bacteria conformation.?

coordinate their behavior through synchronization and the

establishment of group behaviors such as the formation of biofilms,
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induction of competence, and release of virulence factors (REF).>* StrUCtU e ACthlty R6|atIOnSh | p Of CSPZ e U
This cooperation is important for pathogenic bacteria to “#-WW
communicate together in order to establish infection and to escape Name ECs0/ICs0 (NM) Name ECs0/ICs0 (NM) o ?’ { él ) Point
the host’s immune response. Bacteria are omnipresent in nature, comb-1 comD-=2 o oo comb-2 e =
and different bacterial species use unique molecules to CSP2-E1A >1000 >1000 CSP2-el - >1000 $"N(ECy, = 50.7 M
communicate with each other CSP2-M2A - 897 CSP2-m2 = >1000 v
CSP2-R3A -- -- CSP2-r3 -- --
- CSP2-14A - 170 CSP2-i4 - -
Streptococcus pneumoniae cSPasA - csPoss
CSP2-R6A >1000 116/ CSP2-16 830 182
CSP2-17A >1000 250/ CSP2-i7 452 240
» Streptococcus pneumoniae is a gram-positive bacteria that inhabits CSP2-18A - - CSP2-18 >1000 249 SU m mary
the nasopharynx of human and cause numerous disease. gggg:g‘c’lﬁA T 2(1)'91 ggizz_-lglo Eigoo ;1816
» S. pneumoniae acquires antibiotic resistant genes through genetic CSP2-E11A - 164 CSP2-f11 - 270 » Alanine and D-amino acid scanning shows correlation of specific
transformation CSP2-L12A -- >1,000 CSP2-112 -- 345 amino acid with receptor_
» Competence In S. pneumoniae Is Initiated by the competence s o Sl T — > N-terminus is very critical for activating the receptor.
stimulating peptide (CSP)-mediated quorum sensing (QS) circuit CSP2-RI5A - 24.3 CSP2-r15 >1000 41.2 > CSP2-d10 and CSP2-E1Ad10 are able to turn on and off QS
» S. pneumoniae strains can be divided Into two main specificity CSP2-K16A - 80.5 CSP2-k16 >1000 38.6 respectively.
groups, Group 1 and Group 2, based on the CSP signal (CSP1 or CoP2-KITA - — : CoP2Adr — .2 . > The CD analysis results suggest that a-helix is required for effective
CSP2) and associated receptor (ComD1 or ComD?2) they produce.* Table 1: EC;,/1C;, values of the alanine and D-amino acid scan analogs of CSP2 against binding to the ComD2 receptor
» In this study we systematically altered the sequence of CSP2 to find ComD?2 receptor. > S s desi £ third . o
analogs that can modulate the QS response and attenuate the aEC50/1C50 not determined due to the low Induction, the analog shows in initial UYYESES design Of tird generation PepLiges.
pathogenicity of S. pneumoniae. screening.
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