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Sources : UN 2023 report : Bracing for superbugs ; WHO Bacterial Priority Pathogens List, 2024
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Sources : Dennis Kunkel Microscopy / Science Photo Library ; Steve Gschmeissner / Science Photo Library ; Selleck et al., 2019 ; Bashabsheh et al., 2023 
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Sources : Tan et al., 2019 ; Li et al., 2015

Siamycin ISviceucin

Type I lasso peptides (RiPPS)

20 amino acids 21 amino acids

Stable, can resist :
High temperatures
Low pH conditions

Protease activity

47,6 % sequence homology

RiPPs: Ribosomally synthesized and Post-translationally modified Peptides
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produced by Streptomyces sviceus produced by Streptomyces sp. 



S. aureus PR01

Sources : Boudrioua et al., 2025

Siamycin ISviceucin

>40 5

MIC: Minimum Inhibitory Concentration
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S. aureus PR01

Siamycin I shows bacteriostatic activity on E. faecalis, E. 
faecium et S. aureus at 5 µM

No bacteriostatic activity

Sources : Boudrioua et al., 2025

Siamycin ISviceucin

>40 5

MIC: Minimum Inhibitory Concentration
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Sviceucin shows anti-vancomycin resistance activity only 
on VanB type strains

Siamycin I

Sources : Boudrioua et al., 2025
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Sviceucin shows anti-vancomycin resistance activity only 
on both VanA and VanB type strains

Sviceucin shows anti-vancomycin resistance activity only 
on VanB type strains

Siamycin I

Sources : Boudrioua et al., 2025
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∗∗p < 0.01 (Log-rank test)

Sources : Boudrioua et al., 2025 ; Ségui et al., 2020 ; EP 23306748.7

Infection of E. faecalis V583 or a 
vancomycin-susceptible mutant

Treatments at 1,5 and 24h p.i

Siamycin I

p.i: post-infection
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∗∗p < 0.01 (Log-rank test)

Sources : Boudrioua et al., 2025 ; Ségui et al., 2020 ; EP 23306748.7

Infection of E. faecalis V583 or a 
vancomycin-susceptible mutant

Treatments at 1,5 and 24h p.i

Siamycin I

p.i: post-infection
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Siamycin I has an anti-vancomycin resistance activity against E. faecalis 
V583 (VanB) in the insect model Galleria mellonella



Sources : Hong et al., 2008
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Glycopeptidic antibiotic

Used to treat MRSA infections
Resistance is S. aureus originates from 
transposon transfer from vancomycin-
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Vancomycin

TCS : adaptation to the environnement 
(virulence, antibiotic resistance,… )
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Histidine Kinase (sensor) + Response Regulator
Not found in mammals

8

P



Sources : Boudrioua et al., 2025

Swapping of VanA  VanB genes

vanRS vanHAXYZ

Type 
VanA

vanYBWHBBXBvanRBSBVanB

9



Sources : Boudrioua et al., 2025

Swapping of VanA  VanB genes

vanRS vanHAXYZ

Type 
VanA

vanYBWHBBXBvanRBSBVanB

VanB ∆vanSB-vanRB::vanS-vanR vanRS vanYBWHBBXB
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Sources : Boudrioua et al., 2025

Swapping of VanA  VanB genes

vanRS vanHAXYZ

Type 
VanA

vanYBWHBBXBvanRBSBVanB

VanB ∆vanSB-vanRB::vanS-vanR vanRS vanYBWHBBXB

VanB ∆vanB::vanA vanYBWHBBXBAvanRBSB
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Sources : Boudrioua et al., 2025
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Sources : Boudrioua et al., 2025

Swapping of VanA  VanB genes

vanRS vanHAXYZ

Type 
VanA

vanYBWHBBXBvanRBSBVanB

Spectrum of activity is linked to the histidine kinase

VanB ∆vanSB-vanRB::vanS-vanR vanRS vanYBWHBBXB

VanB ∆vanB::vanA vanYBWHBBXBAvanRBSB

vanYBWHBBXBvanRBSBVanB malT //

VanB ∆vanSB malT::vanRD53E vanYBWHBBXBvanRBvanRB
D53E //

VanB ∆vanSB vanYBWHBBXBvanRBmalT //

Adding a consitituvely-active response regulator

x
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Sources : Boudrioua et al., 2025
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Sviceucin and Siamycin interact directly with the 
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Differential Scanning Fluorimetry (DSF) of the 
peptide – VanS cytoplasmic domain interaction

Kd = 51,99 µM

Kd = 38,01 µM
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Sources : Boudrioua et al., 2025
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Anti-vancomycin resistance activity in E. faecalis, E. faecium 
and S. aureus

Sviceucin and Siamycin interact directly with the 
cytoplasmic domain of the histidine kinase VanS

Differential Scanning Fluorimetry (DSF) of the 
peptide – VanS cytoplasmic domain interaction

Kd = 51,99 µM

Kd = 38,01 µM
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+ sviceucin 10 µM + siamycin I 2,5 µM

Washes and OD600nm adjustement

Infection of G. mellonella larvae and survival monitoring for 48 h

E. faecalis V583

S. aureus PR01
or
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Sources : Ma et al., 2011 ; Boudrioua et al., 2025
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Galleria mellonella larvae mortality at 24 h post-infection with 106 CFU of E. 
faecalis V583 pre-incubated with or without sviceucin or siamycin I.

∗∗∗∗p < 0.0001 (Bonferroni’s multiple comparisons test)
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Sources : Ma et al., 2011 ; Boudrioua et al., 2025
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Sviceucin and siamycin I also inhibit FrsC activity in E. faecalis

GBAP

Galleria mellonella larvae mortality at 24 h post-infection with 106 CFU of E. 
faecalis V583 pre-incubated with or without sviceucin or siamycin I.

∗∗∗∗p < 0.0001 (Bonferroni’s multiple comparisons test)
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∗∗∗∗ p < 0.0001 (Log-rank test)

Galleria mellonella larvae survival after infection with 5.106 CFU of S. aureus
PR01 pre-incubated with or without sviceucin or siamycin I.

Sources : Bleul et al., 2021
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PR01 sviceucin 10 µM siamycin I 2,5 µM
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∗∗∗∗ p < 0.0001 (Log-rank test)

Galleria mellonella larvae survival after infection with 5.106 CFU of S. aureus
PR01 pre-incubated with or without sviceucin or siamycin I.

Anti-virulence activity also in S. aureus
Sources : Bleul et al., 2021
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S. aureus PR01 + sviceucin + siamycin I 

OD600nm adjustement 
Supernatant recovery

Sheep 
erythrocytes

Incubation at 37 °C then 4 °C
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S. aureus PR01 + sviceucin + siamycin I 

OD600nm adjustement 
Supernatant recovery

Sheep 
erythrocytes

Incubation at 37 °C then 4 °C

Supernant recovery and OD450nm mesures
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****p < 0,0001 (Welch’s t test)

Effect of increasing concentrations of sviceucin or siamycin I on 
hemolysis of sheep’s blood by Staphylococcus aureus PR01.

Both peptides demonstrate concentration-dependant anti-hemolytic activity Sources : Bleul et al., 2021
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Concentration-dependant biofilm formation inhibition

Effect of increasing concentrations of sviceucin or siamycin I on biofilm formation 
of Staphylococcus aureus PR01, determined by crystal violet assay.

****p < 0,0001 (Welch’s t test)
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Preliminary results: Direct interaction between SaeS cytoplasmic domain and the lasso peptides
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Kd = 32,76 µM

Kd = 53,48 µM

Differential Scanning Fluorimetry (DSF) of the peptide – SaeS 
cytoplasmic domain interaction
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Sviceucin Siamycin I
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Sviceucin Siamycin I

Anti-vancomycin resistance

Targets VanS

Target VanSB
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Anti-vancomycin resistance
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Target VanSB

Target FrsC

Anti-virulence

Variants

Modified activity ?

Amino acids involved in 
acitivity ?

VanS mutants
by error-prone PCR

Identification of 
interaction site

Characterisation of interaction with AgrC and SaeS

Other HK targets ?Structure-fonction 
relationship

Inhibitory interactions with various histidine kinases
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