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Gram-negative Bacteria
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Drugs ~Infectious disease~

Development of a novel antibacterial that targets a molecular chaperone
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Project Outline

against  bacterial

problem (Right).

Concept: The search for a novel

The molecular chaperones HdeA and
HdeB protects proteins by utilizing their
denatured states (upper route)

d shift (O
Acid shift Q)

Denatured\
HdeA,HdeB

Denatured HdeA and B are unstable and
readily form inactive amyloid fibrils (lower

route) —Our discovery that led to the present
development effort

HdeA and B are
both inactive at pH 7

1. Antibiotics are an important and necessary tool in the fight
infections, and the
development of potent antibiotics have contributed greatly to
the quality of life in modern society. Antibiotic resistance, and
especially the accelerating emergence of bacterial strains that
are immune to multiple antibiotics, threatens our society.
However, present efforts to develop a novel, truly innovative
antibiotic, in particular an antibiotic that targets Gram-
negative bacteria, fall short of the level needed to combat this
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bacteria sensitive to acidic conditions

Compounds that promote HdeA/B fibril formation will render

—The search for a novel antibacterial that targets
molecular chaperones by promoting their fibrillation

sensitized model

cultures resulted in negligible effect.

Target: Enterohemorrhagic Escherichia

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
E. coli cells to transient acid
treatment. Curiously, adding E-04 to normal (pH 7)

Interpreting this result as a proof that validates our
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.

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

The Emergence of Multi-Drug Resistant Bacteria
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The emergence of multi-

drug resistant Gram-

negative bacteria,

highlights the need for

the development of
novel, truly innovative
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As of 2020, only seven
truly innovative, novel
antibacterials are under
development, and only
two of these target
Gram-negative species
(WHO)
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2. The E. coli molecular chaperones HdeA and HdeB
protect the bacterium from strongly acidic
conditions by binding to and stabilizing protein
clients from irreversible denaturation and
inactivation. Paradoxically, HdeA and HdeB achieves
this by utilizing their own acid-denatured structures
to recognize and bind clients. We discovered that in
this denatured state, both chaperones readily form
insoluble fibrils that lead to inactivation (Left).

The present developmental effort searches for
compounds that promote this fibrillation and lead to
inactivation of HdeA and HdeB, which would render
E.coli sensitive to acidic conditions.

Upper half
E-04(-)

Lower half
E-04(+)

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

(x10 serial dilution spot assays)




