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Acinetobacter baumannii (73 #k73%7%4—)carbapenemiii s
Critical| Enterobacteriales (f5M#i# B #&) carbapenem, cephalosporin(3r gen)ifi £
Mycobacterium tuberculosis (54% &) rifampicinfi 4

Salmonella enterica Typhi (85 F 2 X B) fluoroquinolonefii 1

Shigella spp.(F+#18) fluoroquinoloneffiti

Enterococcus faecium(L7H3yHR[E)vancomycinffitts
Pseudomonas aeruginosa (#ki&H) carbapenemfiftt

non-typhoidal Salmonella (4 JLE#S8)fluoroquinolonefitts

Neisseria gonorrhoeae (&) cephalosporin (3% gen), fluoroquinolone fitt4
Staphylococcus aureus (BT F7ERE) meticillinif

Group A streptococci (AB#ESRIRE ) macrolideffif &
Streptococcus pneumoniae (i L2 4 BKE) macrolideffif f4
Haemophilus influenzae (A7 )LTH E)ampicillinit 4
group B streptococci penicillinifif t4
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Drugs ~Infectious disease~

Development of a novel antibacterial that targets a molecular chaperone
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Background; The Emergence of
Antimicrobial Resistance (AMR)

1. Antibiotics are an important and necessary tool in the fight )
“WHO PRIORITY PATHOGENS LIST FOR R&D OF NEW ANTIBIOTICS (2024)

against bacterial infections, and the discovery and
development of potent antibiotics have contributed greatly to  cyitical

Acinetobacter baumannii carbapenem resistant

E in(3 gen) resistant
the quality of life in modern society. Antibiotic resistance, and Mycobacterium fuberculosts riameici resistant
especially the accelerating emergence of bacterial strains that Salmonella enterica Tyshi fluoroquinolone resistant
are immune to multiple antibiotics, threatens our society. Entarocooaus faecum vansomen esisant
However, present efforts to develop a novel, truly innovative e Aot
antibiotic, in particular an antibiotic that targets Gram- gl loenents s v aAcknS resta
negative bacteria, fall short of the level needed to combat this Groun A o opiocord macrode et
problem (Right). Medium| EBeisgisieamaniemscoid o

group B streptococci penicillin resistant

An urgent need for novel antimicrobials that target Gram-negative bacteria

Concept: The search for a novel antibacterial

that targets a molecular chaperone 2. The E. coli molecular chaperones HdeA and HdeB

protect the bacterium from strongly acidic

The molecular chaperones HdeA and i - o o A
;IdeB prgtects proteins by utilizing their % conditions by binding to and stabilizing protein
enatured states (upper route) / \’ 0\4 clients from irreversible denaturation and
HdeAandBare  |Add shit (%1 Molecular Chaperone inactivation. Paradoxically, HdeA and HdeB achieves
both inactive at pH7 |~ \ (Active) this by utilizing their own acid-denatured structures
Denatured \ . A . . . . .
HdeA HdeB A to recognize and bind clients. We discovered that in
TR e NN A this denatured state, both chaperones readily form
enature eA an are unstable an 7 \ N . N . . . N
readily form inactive amyloid fibrils (lower §%%\WN A insoluble fibrils that lead to inactivation (Leﬁ:)
route) —Our discovery that led to the present S The present developmental effort searches for
development effort Amyloid Fibril . pep s .
(Inactive) compounds that promote this fibrillation and lead to
tC)Jontmc_Jur1cis t_f:_at ptromqée Hdeg{? fibril formation will render inactivation of HdeA and HdeB, which would render
acteria sensitive 10 acidic conditions : e P A
—The search for a novel antibacterial that targets E.coli sensitive to acidic conditions.
molecular chaperones by promoting their fibrillation

3. A preliminary search led to the identification of a
candidate compound (compound E-04, Right) that
promoted the fibrillation of HdeA. Interestingly, E-04

sensitized model E. coli cells to transient acid Upper half

treatment. Curiously, adding E-04 to normal (pH 7) 2 D | E-04(-)

cultures resulted in negligible effect. Lower half
Interpreting this result as a proof that validates our ., 1o E-04(+)

concept of using HdeA as target and promotion of
fibrillation as mechanism of action of a novel
antibacterial, we are presently trying to improve on
the initial E-04 candidate for antibacterial potency.

Antibacterial effect by E-04 is ineffective at pH 7
sensitization to low pH (specific targeting of HdeA)

(x10 serial dilution spot assays)

Target: Enterohemorrhagic Escherichia coli ; EHEC

Patent submission process: In preparation

Novelty of technology: An eventual development of a novel antibacterial that acts on molecular chaperones as
unique target and inactivation through fibrillation as unique mechanism of action

Factors to accelerate development: Finding suitable partners to test candidate compounds in a clinical setting






