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Antibioticka rezistence: globalni hrozba 21. stoleti

> @

Transplantace Dialyza
Operace
Chronicka onemocnéni
Antibioticka rezistence
Sepse
S ¢

: : Onkologicka péce

Veterinarni medicina/ Zemédélstvi

Hospodarstvi

https://www.cdc.gov/drugresistance/biggest-threats.html
Lancet 2022, 399, 629-655



Priroda: nas nejlepsi chemik

% F %
‘ )

Kitasatospora spp. Penicilium spp. Omphalina spp. Streptomyces spp.

Penicilin

h]
'
'
'
'
(]

Kys. Fusidova

Makrolidy Cefalosporiny

Lipopeptidy

70-80 %
. prirodniho pavodu

0

L]
L]
L]
2

A}
A '

Glykopeptidy " Karbapenemy Pleuromutiliny

Ve ceoceosaeeae

Aminoglykosidy
Tetracykliny =~ Linkosamidy

Nat. Rev. Chem. 2021, 5, 726—-749
Curr. Opin. Biotechnol. 2022, 78, 102783



Priroda jako reseni ATB rezistence?

Nové ATB

Pfirodni produkty Antimikrobialni testy

W

Organicka syntéza

HO,C ; @ m 1-2 mg 1 10-20 L fermentaéni kultury NEYEVNLE

platensimycin
[inhibice FabF]

Nat. Rev. Chem. 2021, 5, 726-749
Nature 2006, 441, 358-361
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Organicka syntéza = molekularni puzzle
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Pribéh Iboxamycinu (2021)

Lincomycin (FDA 1964)
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Nature 2021, 599, 507-512



Pribéh Iboxamycinu (2021)

IBX CLI

Strain description CTR LEVO AZM DOXY LNZ VAN

ATCC BAA-1707; MRSA
Clinical; MRSA
ATCC 700699; c-ermA

NN

n

Clinical; cfr 2 16
Clinical; MLSg - 4
MMX 946; c-ermB 1
Clinical;, VRE 1 2
Clinical; VRE 2 1 16
Clinical; VRE, LNZ-R - <0.06

Clinical; VRE 1

Me
S o]
a Species Strain description IBX cu
S. aureus ATCC 29213
S. aureus Clinical; MDR, c-ermA 1
S. aureus Clinical; msrA -
S. aureus Clinical; cfr 2
8 S. epidermidis  Clinical; cfr 8
"g S. haemolyticus  Clinical; LNZ-R, MEC-R - o b Species
Q S. pneumoniae  Clinical; c-ermB S. aureus
% S. pneumoniae  ATCC 700673; MDR 0.5 8. aureus
G S. pyogenes ATCC 19615 - S. aureus
. E. faecalis ATCC 29212; /saA 16 S. aureus
Iboxamycin (IBX) E. faecalis Clinical; c-ermB 1 S. pneumoniae
E. faecium Clinical; VRE, vanA 1 - S. pyogenes
C. difficile ATCC 700057 025 8 E. faecalis
Me\s cl B. fragilis ATCC 25285 0.5 1 E. faecalis
E. coli ATCC 25922 8 E. faecium
0 Me 2 K. pneumoniae  ATCC 10031 lo02s 8 E. faecium
HO 8 K. pneumoniae  Clinical; FQ-R 8
HO HN @) € K. oxytoca Clinical 8
OH H, % A. baumannii ATCC 19606 4
2 G P.aeruginosa  ATCC 27853 128
N’Me H. influenzae ATCC 9007 0.5 8
R N. gonorrhoeae  Clinical - 2
/_\‘
Me

Clindamycin (CLI)

Nature 2021, 599, 507-512



Pfibéh BT-33 (2025)

Lincomycin (FDA 1964)
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® Potlaceni rezistence e VysSSi polo€as rozpadu e Mysi modely e Pre-klinické studie

Nat. Chem. 2025, 17, 582-589
J. Am. Chem. Soc. 2024, 146, 29135-29139



Pfibéh BT-33 (2025)
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Clindamycin (CLI)

a
Species Isolate description CLI IBX CRM BT-33
S aureus ofr 05 0.25 c Pharmacokinetics in mouse, intravenous dosing (3 mg kg™)
S. aureus c-ermA i 0.5 0.25 _ —e BT-33 (tvz -6.80 h)
S. aureus ermA, vgaA, [nuA 0.5 0.25 =
S. epidermidis  LZD-R, ermA 4 2 £ 1000 "o CRM (1, =4.66 1)
S. pneumoniae c-ermB <20.06 <0.06 g - IBX (t;,=2.05h)
S. pyogenes c-ermB <0.06 <0.06 _5 100
E. faecalis [saA, VRE 0.25 0.25 IS
E. faecium VRE 0.125 <0.06 E
E. coli CRE 2 2 Q
E. coli MDR 8 4 g 197
K. pneumoniae FQR 4 2 g
A. baumannii CRAB 8 1 3
A. baumannii CRAB 8 4 e Ly
P. aeruginosa ATCC 27853 4 1

IMIC (ug ml)[<0.06 0.125 0.25

0.5 1

Time (h)

Nat. Chem. 2025, 17, 582-589



Nas pristup — Molekularni pasova vyroba

(Jednoduché vychozi )
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e MIC = 0,098 pug/mL * MIC =4 pg/mL
® anti-MRSA, anti-VRSA ® novy mechanismus u€inku (DNA gyrasa)

Org. Lett. 2022, 24, 7900-7904; Bioorg. Med. Chem. Lett. 2010, 20, 1202-1204; Science 2009, 326, 1415-1418
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Bez spojeni disciplin nova antibiotika nevzniknou
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