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Abstract (Revised)

Chemical Structures: Figure 1: Synergy Results by time kill for CHP-105 and levofloxacin
Background: Pyrrhocoricin and CHP-105, are novel peptide antimicrobial agents Natural
that exhibit antimicrobial activity through inhibition of the bacterial heat shock protein Pyrrhocoricin HaN-Val AspLys.Gly.Ser.Tyr.Leu.Pro.Arg Pro.Thr. PaPro. Aig Prolle. TYLASN ATg AstHOH| C. freundii (CF2) E. coli (EC2) E. cloacae (EL1)
DnaK. This study evaluates the in vitro actlvlty of two DnaK inhibitors, |n comblnanon Sugar CHP-105 MIC=8, Levo MIC=0.25 CHP MIC= 84, Levo MIC=0.08. w0 CHP MIC=8, Levo MIC=0.06
with a against - 10 10
Methods: The interaction of these agents was determined using ||me-k||| methods "PYrrhOCOIICIN"  Han-va Aspuys.Giy serTyreu.Pro Arg Pro-Tht ProPro ArgProlle Tyr AsnArg Asm; 4 o 2
against K. pneumoniae (KP), E. coli (EC), E .cloacae (EL), C. freundii (CF), and P. o 3 o 5 207
aeruginosa (PA). Peptides were tested at concentrations of ¥ and % MICs and " £ 6 £ § 6
levofloxacin at ¥: MIC. Synergy is defined as >2 log10 decrease in CFU/mL between § 5 § 5 o5
the combination and its most active constituent after 24 h and the number of surviving @ N@%rm Lys.Gly SerTyLeu Pro Arg Pro.ThLPro.Pro.Arg Prole Ty Asn- 2 4 24 % M
organisms in the presence of the combination must be >2 log10 CFU/mL below the =T e A g3 g3 2
starting inoculum. At least one of the drugs must be present in a concentration which f 2 2
does not affect the growth curve of the test organism when used alone. Antagonism CHP-105 0+ :’ Z
is defined as >2 log increase in CFU/mL between the combination and its most active HaN NH 0 4 8 12 2 T 4 8 12 24 0 4 8 12 2
constituent after 24 h. " T; Time (hr) Time () Time (hr)
Results: Significant synergy was observed in strains of E. coli, K. pneumoniae, N
E.cloacae and C.freundii. No antagonism was detected. v
< Amimosorneimm sz, A I Lo P — P—
Reduction in CFU [log(10)] compared ° te © :Y’ L CHP MIC=16, Levo MIC=0.08 CHP MIC=128, Levo MIC=0.5 Amci‘f?;i;i::ﬂ:‘:;‘!:(,:(n)
Dnak to most active agent Ny 0 10
inhibitor 8 hr 12hr 24 hr 0 o °
Strain % MIC* % MIC* % MIC* 1% MIC* ¥ MIC* 3% MIC* MethOds i 8 o ’j
Pyrrhocoricin__ EC2 4.03 0.74 6.04 5.55 5.42 6.57 Antimicrobial Agents: E ! £ e
CHP-105 EC2 3.70 1.49 2.07 2.04 5.08 4.49 CHP-105, Chaperone Technologies, Malvern, PA 55 & gs
CHP-105  CF2 281 1.92 4.65 3.78 415 2.57 icin, Chaperone T jies, Malvern, PA g4 2 4 g
CHP-105 EL1 270 270 3.90 371 2iay] 4.35 Levofloxacin, Johnson & Johnson, Spring House, PA g3 e 3 T2
CHP-105 KP2 260 0.59 2.59 1.82 Zily 6.48 2 : 1
*Dose of Dnak inhibitor combined with % MIC x levofioxacin Media: X X 0+ o4 R 4 s » 2
Figures in bold type face indicate synergy Cation Adjusted Mueller Hinton Broth (CAMHB), BD Biosciences, Sparks, MD o 4 TWSM 12 2 0 4 8 12 2 Time ()
Time (br)
Concluslon The combination of sub MIC levels of both DnaK inhibitors and n . n ine)
i) Killing to each of the agents alone, This Bacterial Strains (Study Strain No, species): oo oz —a-cweoMC e CHP 050C + Lot
initial study demonstrates a unique potentlal for an “enhanced quinolone” through CF2, Citrobacter freundii ¥ CHP 0.25XMIC —4—CHP 0.25XMIC + Levo ——Growth Control

EC2, Escherichia coli
EL1, Enterobacter cloacae
KP2, Klebsiella pneumoniae

Introduction (A, (GRS EE e Table 1: Difference in CFU [log(10)] of CHP-105 + levofloxacin compared to most active single agent

AC1, Acinetobacter baumanii

combination with DnaK inhibitors.

Pyrhocaricns  lycosyated 2mer peptid orginaly solated rom the European sap sucking bug, This . - - - - -
e e e peptides, the -prol " PRO'S). Of Testing Site: ﬁ:cnlzlésasc?:?ﬁ:;rzu?g; C. freundii E. coli E. cloacae K. pneumoniae P. aeruginosa A. baumanii
these, the insect derived species highlighted by pyrthocoricin and drosocin have been shown to target the Laboratory Specialists, Inc., Westlake, OH 8h | 12h | 24h | 8h | 12h | 24h | 8h | 12h | 24h | 8h | 12h | 24h | 8h | 12h | 24h | 8h | 12h | 24h
bacterial DnaK chaperone system. Natural pyrrhocoricin was originally isolated as the Thri0 glycosylated
peptide with a free carboxy terminus; however most of the investigative work focused on this peptide has MIC Method: UaxXMIC 281 | 465 | 415 370 | 207 |508 |270 | 391 |299 | 260 |259 |215 |-011 |-0.74 |-019 | 311 | 080 |056
employed the non-glycosylated C-terminal primary amide which has been shown to exhibit a similar
antibacterial profile and potency compared to the natural product. In the literature, and this presentation, CHP-105, and MICs in duplicate prior to 1/2X MIC 192 3.78 257 | 149 2.04 4.49 270 | 371 4.36 0.59 182 6.48 116 0.40 0.40 193 321 4.40
th truct i ly referrad t “pyrrhocoricin™ performing the time kill assays according to current CLSI microbroth dilution guidelines with
O EIEE S CEIMIELL A ST T modification of ¥ strength CAMHB for peptide solution preparation. (5) Colony counts Syneigvibetected
Structural studies with pyrrocoricin have shown that the N-terminal portion of this peptide specifically were determined for each inoculum. CLS! recommended QC strain E. coli (ATCC 25922)
interacts with the multinelical “lid” domain of bacterial DnaK, while the C-terminal region facilitates the entry was also tested. Ep—
of the complete peptide into the bacterial cell (1). More interestingly, pyrrhocoricin was shown to specifically : CHP-108 MIC=16, Levo MIC=0.03
interact with the multinelical “lid” domain of E.coli Dnak, but not that of other organisms such as S.aureus. X . . : : 10
This pattern s reflected in the antibacterial profile of the peptide. Synergy Method: ) ) - Figure 2: Synergy results by time kill for
While pyrthocoricin displays inhibition of bacterial Dnak, it also increases membrane permeabilty leading to Synergy testing was performed according to time kill methods utllizing CLSI bactericidal pyrrhocoricin (CHP-108) and Levofloxacin 2’
guidelines with exception of ¥ strength CAMHB.(6) Colony counts were performed at 0, 4, inst Escherichi li H

CEUEER S Elim (MG 7 e EHib), Asa 8, 12 and 24 hour intervals. Synergy is defined as >2 log10 decrease in CFU/mL between against Escherichiae coll g°
madification of the natural peptide it has been shown that the diaminocarboxylic acid (e.g. 2,4- 2 & T SIS ) 4gh Ty ot EA
diaminobutyric acid) linked dimeric structures such as CHP-105 have vastly improved properties, including the combination and its most active constituent after 24 h and the number of surviving 2
negligible generic cellular toxicity and improved serum stability (2). This construct has subsequently been organisms in the presence of the combination must be >2 logl0 CFU/mL below the starting <,
employed in a range of efficacy studies confirming the utility of DnaK inhibitors as antimicrobial agents (3). lﬂf?wluhm At |e:sl one 0: l:e drugs must be plgesem n a‘concexlraﬂon which zo'es nnol Dfference in CFU g(10) of pyrocoriin + evofosaci compared 0 most active singe agnt

° whieh coe ol
While the bacterial DnaK chaperone system is not a classical antimicrobial target, standard deletion studies zzelg' 'inec?er:‘s"e‘ incg‘:’ﬁ /°m|f ;e"svse‘;nrglﬁg'z?m";i:;ﬁgf‘eanz l?tzehos?(:gi’\/r‘elscr?:r:ss [ilie':"fa;:r e 8 e 1200 204 N B B - 24
have confirmed its role in facilitating robust bacterial growth and survival under adverse conditions. Similar D CHP-108025 + levofioxacin 1,34 405 604 542 Time ()
studies have suggested that E.coli DnaK deletion mutants are more sensitive to fluoroguinolone antibiotics b ) e Lewozpic ST
than the parent wild-type strain (4). CHP-108 0.5 + levofloxacin 0.74 165 554 6.57 P 106058C + Lew 2SI e CHP1080 29I
While earlier studies with these DnaK inhibiting peptides have confirmed the utility of DnaK inhibitors as Results: SyergyDetectad T CHPAROIOME T Len 02N Cronth Coned
stand-alone antibiotic agents, the potency of these peptide species coupled with their molecular size, cost of
manufacture, and pharmacokinetic profiles would suggest a reduced market potential for such species. Time kill graphs and MICs for CHP-105 + levofloxacin are shown in Figure 1 and summarized
Alternatively, the increased sensitivity of E.coli Dnak deletion mutants to fluoroguinolones suggested to us a [ TR, i Ll g e MES (Er i Imeeien ) &, Col D Sieum b R ro 2 C lusi
novel and more lucrative indication for Dnak infibitors. Our expectation was that use of a DnaK inhibitor in . References
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resistance is emerging as a significant health issue within Gram-negative infections such a scenario would Pyrrhocoricin, which was tested only against E. coli, also demonstrated ):> The results of these in vitro synergy tests suggests the potential for 2 Cutle M, Condie BA Weiner DY, Lyseriko E5. Xiang 20, Insug O, Bulet . Owvos L Pepiides
have tremendous benefits for both extending the useful lifetime of existing fiuoroquinolone agents, and in = synergy. combination DnaK inhibitor and fluoroquinolone therapy against certain 5 oo O a1, Johnson DE, Otvos L Pepices 2003, 24,807, Yamaguchi ¥, Tomoyasa T,
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The potential for combination antimicrobial activity is assessed utilizing the in vitro method of time kill =) No synergy was detected with CHP-105 and levofloxacin against P. aeruginosa. " ) o ) T el Wemroued oot i Ae. gl
assays. In this study, the time kil assay ias performed to test the two compounds in combination with a D A T S e ] o e et 7 e e i (e e o ACCIIITEN D0 Gy S it i L0 o S Commitos o Cinica Laboratory Standards, 2005
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Klebsiella pneumoniae and Acinetobacter baumanii.
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