Day 1 Agenda

KeynoteSession: Overview of challenges in discovefyrainnegativeantibacterials
A LynnSilver, LL Silv&onsulting
A HiroshiNikaidg University of California Berkeley

Sessiori: Barriers to compound penetration and efflux avoidance

MODERATOR wA OKI NR [ SSZ { GMosptalzRS / KAt RNBY
A JohnFinn, former Trius Therapeutics

A WrightNichols, former AstraZeneca

A HiroshiNikaidqg University of California Berkeley

A LynnSilver, LL Silver Consulting

Sessior2: Case studies: Finding ways to overcome barriers to compound penetration
and efflux avoidance

MODERATOR arBalibar Merck

A FredCohenAchaogen

A ErinDuffy, MelintaTherapeutics

A RubenTommasiEntasisTherapeutics



Day 1 Agenda

SessiorB: Enabling technologies to measure compound permealaihty
accumulation

MODERATORIita Miller,Entasid herapeutics

A KyuRhee, Weill Cornell Mediogbllege

A DerekTan, Memorial Sloan Kettering CanGanter

A HelenZgurskayaJniversity of Oklahoma

Sessiomd: Establishing physicochemical guidelines for compound énéfflux

MODERATOR: Troy LisBgeroTherapeutics

A HeinzMoser,Novartis

A LynnSilver, LL Silv&€onsulting

A MathiasWinterhalter Jacobs University Bremen, Innovati#edicines Initiative
Translocation projedpresentation not included)



Keynote Session:
Lynn Silver, LL Silver Consulting
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ALUQAa KINR Sy2dzZaAK 02 |
novel antibacterials

A Let alone antiGN agents

Al f K2dzZAK y20S O0KFG Al
bacteria with toxic stuff

A First point; Selectivity is paramount



Empiricismvs Rationalism

A2 SONBF aOASYUA&ala

A2 SONB NI GA2Y I

A But most antibiotics (antibacterials) have beer
discovered empirically

Al YR NI OGAZ2YFE | LILIN2I| OF
gStf XesSi
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Discovery void

Quinolones, Streptogramins I

Glycopeptides I

Aminoglycosides I

Chloramphenicol, Tetracyclines I

b - lactams

Sulfadrug s

Between 1962 and 2000, no major classes of antibiotics were introduced

No registered classes of antibiotics were discovered after 1984

Fischbacland Walsh, 2009
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Discovery Timeline P

2010
2005

2000
1995
1990

mono bactaﬁg 1985
1980

fo&%ﬁ?ﬁ?{n\ 1975 carbapenem
1970
1965
1960— trimethoprim
1955

1950 .
Interestingly, almost all classes

were discovered empirically
>0 Except these

1935 But more are in the pipelin
1930

1945



One problem dsdargets

A Singleenzyme targets are generally subject to
rapid resistance development

Al K22 aAy-dl NS4 818 | Y RK 2
resistanceprone targets Is paramount

A Whereare thetargets located?
I Often in the cytoplasm



Antibacterial
Spectrum
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Gram-positive Gram-negative Compromised
Gram-negative
A Since the major permeability differer

A And OM-permeable and effluxqpGNs are sensitive to many GP drugs

A Some assume finding ways of crossingthe OM and avoiding efflux will allow
GN entry

A But novel compounds (such as cytoplasmic enzyme inhibitors) need
gualities that also permeate the CM.



GN lbarriers {simplistic view)
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periplasm

CM

u  OM excludes hydrophobic and hydrophilic compounds.
u Penetration of hydrophilic compounds through OM is via:

u general porins [<600 MW, prefer hydrophilic, charged]

u facilitated diffusion of specific hydrophilic solutes [OprD, Tsx]
u  But hydrophilic and highly charged molecules entering the periplasm

u penetrate the CM slowly or not at alll

u unless actively transported [or via PMF]
u  Molecules that do enter can be effluxed

u What molecules can accumulate in the GN cytoplasm?



How 1o getccompounds intothe
cytoplasm-of-GNs

A Proposals for studying and overcoming the barriers to Gram
negative entry focus on
I Processes of periplasmic entry and residence
I Substrate characteristics of porins, pumps and permeases
I This will benefit periplasmic targeted compounds

A But compounds designed to get to the periplasm will be
unlikely to get to the cytoplasm since
I sieving properties of OM and CM are more or less orthogonal
I (effluxability may correlate with CMiffusibility)

A Dependence on transporters is resistafqmene
A Is there a Gestalt approach to solve the simultaneous

equations of entry through both membranes and efflux
avoidance?



In additionitoccharacterizingarriers
characterize&eompounds

A Can we develop rules for entry by studying existing compounds?
ALY HnnyE hQ{KSI IyR az2aSN Iyl fel
registered antibacterials making the distinction between GN and GP

actives and noted general physicochemical differences between them.

A Now focus on compounds
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Adapted from O'Shea, R. O. and Moser, H. E. (2008d. Chens.1:28712878.
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