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Improved Polypeptide Coupled Antibiotics

A B Cc
Vancomycin Linker Polycationic Peptide 1024 v ‘ s Em Vancomycin
= 256 T ve - Vi RiC
"L Kl i ; v
S @ g ey e
v -
e E o s Z
) £
. o e urw w.fw ""*f'w ; s R Ed
o " " E ' ®  E faecalis (vanA) o
o 2k 28 g ™ ; ® E faecalis (vanB) =
. FTTH ] Tx ""T)\/j/\‘ 7(\"" o = ¥ E. faecium (vanA)
) ° ﬂj'j r e = ooe2s v E faccium (vanB)
& Y
W o s
Jj’ R g
MIC [pg/mL] Vy-ReC o
D E _ F E. facalis 583 (van) G
1107 w0y hd h 1055
108 . - .
) . .
Z 100 - 10 - —t -~ =
= s A ] H
5 ERTe 2 100 H
< = e = = 054 .
= - = 3 =
= z 102 " 2,.a¢ B 2
= J = . S " 5 -
2% S e — . = s = .
o —_— .-.-.
B —— Control N .I...... L :
—+— Vancomycin 101 Emm .e N
- ViRC .
R S S 100 T T T 10% T T T T 10 T T T T
> < & &3 9 & Y 3 o &
& 25 & F & & O Pt
TimepL (’oo af nés‘ °o° \}Qﬁ" 8 o°§‘ 009 \‘,\(‘d‘, -+ &0"‘\-‘
& &7 4

Preclinical
in-vivo toxicology and
efficacy studies in rodents
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Fig. 1: Antimicrobial
activity of VN-R6C.

(A) VN-R6C structure
and (B) VN-R6C shows
high activity on
vancomycin-resistant
enterococci as well as
(C) S. aureus strains
(in vitro). Therapeutic
efficacy could be
demonstrated in vivo in
systemic infection
models. VN-R6C
showed no significant
body weight reduction
(D) while CFU per liver
were significantly
decreased (E). This
was achieved similar
infection models in
vancomycin-resistant
E. faecalis V583 (F)
and E. faecium
UW18830 (G) also.

As often resistant bacteria do not respond to first-line antibiotics there is
the need to use stronger, more toxic or less effective drugs. Sometimes
e.g. with multi-resistant bacteria no effective antibiotics exists at all. Only

few antibiotic classes have been developed in recent decades, and the
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pipeline cannot keep up with evolving resistance.

Current antibiotics, such as vancomycin, face challenges with non-
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optimal pharmacokinetic properties, variable tissue penetration, slow

bactericidal action, nephro- and ototoxicity, and the emergence of

IP status resistant  bacterial
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strains,

particularly

vancomycin-resistant
Enterococci, limiting their effectiveness against Gram-positive bacterial
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Benefits

Technology

The present invention relates to antibiotics comprising at least one
polypeptide of a length of 2 to 20 amino acids, wherein the N-terminus
of the polypeptide is not attached to a lipophilic group and the
polypeptide is positively charged, thereby enhancing their activity and
stability, specifically targeting vancomycin-resistant bacteria by
improving pharmacokinetics and bactericidal efficacy.

The modified antibiotics demonstrate improved pharmacokinetic
properties, increased bactericidal activity, and reduced toxicity,
effectively  targeting vancomycin-resistant bacteria, including
vancomycin-resistant Enterococci, with enhanced stability and efficacy
compared to traditional vancomycin derivatives.

The technology is proven to serve as platform technology as
demonstrated by also overcoming daptomycin-resistance and
extending the efficacy spectrum of beta lactam antibiotics.

e Overcoming bacterial resistance by peptide modification of established compounds
e Platform technology for all kind of glyco-/lipopeptide antibiotics (Rasheed et al.)

e Transferable to beta lactam antibiotics (Werner et al.)

e GMP feasibility synthesis completed

e Regulatory evaluation with BfArM initiated

e Toxicological assessment in rats completed

Applications

e Coupling of CPP-peptide to antibiotics to overcome bacterial resistances
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