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Stable, canresist:

High temperatures

Low pH conditions
Protease activity

20 amino acids 21 amino acids
. . f | . .
Sviceucin Siamycin I IELGVGSCIZNEFAGCI:GYAIVCFW Siamycin |
produced by Streptomyces sviceus Sviceucin E| VWGGDC! TEFLGCI GTAWIC, V- produced by Streptomyces sp.

47,6 % sequence homology
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Sources:Tanetal.,,2019; Lietal., 2015 RiPPs: Ribosomally synthesized and Post-translationally modified Peptides



Sviceucin

Sources : Boudrioua et al., 2025

Strain

Sviceucin MIC (uM)

Siamycin | MIC (uM)

E. faecalis V583
E. faecalis JH2-2 08048
E. faecalis merz96

S. aureus T-SAR12
VRSAB

E. faecium 1 231 410
E. faecalis HIP11704
E. faecium 1 231 502
E. faecium 1 230 933

S. aureus T-SAR12
VRSA.A

E. faecalis V583 AvanB

S. aureus 16038 (VISA)
S. aureus PRO1

>10
>10
>10
>10

>10
>10
>10
>10
>10

>10
>10
>40
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Siamycin |

MIC: Minimum Inhibitory Concentration



Sviceucin

Strain

Sviceucin MIC (uM)

Siamycin | MIC (uM)

E. faecalis V583
E. faecalis JH2-2 08048
E. faecalis merz96

S. aureus T-SAR12
VRSAB

E. faecium 1 231 410
E. faecalis HIP11704
E. faecium 1 231 502
E. faecium 1 230 933

S. aureus T-SAR12
VRSA.A

E. faecalis V583 AvanB

S. aureus 16038 (VISA)
S. aureus PRO1

No bacteriostatic activity

Sources : Boudrioua et al., 2025
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>10
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>40
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Siamycin |

Siamycin | shows bacteriostatic activity on E. faecalis, E.

faecium et S. aureus at5 yM

MIC: Minimum Inhibitory Concentration



Nti-Vancomucin Fesistance activity e

(?,ﬂ\ﬂ e .
Yoa;
Vancomycin MIC (;Lg/mL)
Strain Resistance type  Control  Sviceucin (10 pM)  Siamycin | (2 uM)
E. faecalis V583 VanB 32 2 2
00 | E. faecalis JH2-2 08048 VanB 64 2 <0.5
c>% E. faecalis merz96 VanB 32 1 2
S. aureus T-SAR12 VanB 64 2 2
VRSA.B
E. faecium 1 231 410 VanA 128 128 2
E. faecalis HIP11704 VanA 1024 512 <0.5
E. faecium 1 231 502 VanA 128 128 2
E. faecium 1 230 933 VanA 512 256 2
) ) S. aureus T-SAR12 VanA >512 >512 2 . .
Sviceucin 2 VRSAA Siamycin |
S [ E faecalis V583 AvanB  van- 2 2 2
% [ S. aureus 16038 (VISA) van- 4 4 4

Sources : Boudrioua et al., 2025 MIC: Minimum Inhibitory Concentration



Nti-Vancomucin Fesistance activity ‘o,
S P

Vancomycin MIC (ug/mL)

Strain Resistance type  Control | Sviceucin (10 puM)|  Siamycin | (2 uM)
E. faecalis V583 VanB 32 2 2
00 | E. faecalis JH2-2 08048 VanB 64 2 <0.5
C>% E. faecalis merz96 VanB 32 1 2
S. aureus T-SAR12 VanB 64 2 2
VRSA.B
E. faecium 1 231 410 VanA 128 128 2
E. faecalis HIP11704 VanA 1024 512 <0.5
E. faecium 1 231 502 VanA 128 128 2
E. faecium 1 230 933 VanA 512 256 2
) ) S. aureus T-SAR12 VanA >512 >512 2 . .
Sviceucin 2 VRSAA Siamycin |
S [ E faecalis V583 AvanB  van- 2 2 2
;%J; S. aureus 16038 (VISA) van- 4 4 4

Sviceucin shows anti-vancomycin resistance activity only

on VanB type strains

Sources : Boudrioua et al., 2025 MIC: Minimum Inhibitory Concentration



NU-vancomycin resistance actvity

S B

Vancomycin MIC (ug/mL)

Strain Resistance type  Control | Sviceucin (10 uM)|  Siamycin | (2 pM)
E. faecalis V583 VanB 32 2 2
00 | E. faecalis JH2-2 08048 VanB 64 2 <0.5
C>% E. faecalis merz96 VanB 32 1 2
S. aureus T-SAR12 VanB 64 2 2
VRSA.B
" E. faecium 1 231 410 VanA 128 128 2
E. faecalis HIP11704 VanA 1024 512 <0.5
E | E. faecium 1 231 502 VanA 128 128 2
C>B E. faecium 1 230 933 VanA 512 256 2
) ) S. aureus T-SAR12 VanA >512 >512 2 . .
Sviceucin 2 VRSAA Siamycin |
S [ E faecalis V583 AvanB  van- 2 2 2
% S. aureus 16038 (VISA) van- 4 4 4

Sviceucin shows anti-vancomycin resistance activity only Sviceucin shows anti-vancomycin resistance activity only

on VanB type strains on both VanA and VanB type strains

Sources : Boudrioua et al., 2025 MIC: Minimum Inhibitory Concentration



Anti-vancomycin resistance activity

Infection of E. faecalis V583 or a
vancomycin-susceptible mutant
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Time p.i. (h)  *xp<0.01 (Log-rank test)
Sources : Boudrioua et al., 2025 ; Ségui et al., 2020 ; EP 23306748.7

WT + Formulation
WT + Siamycin |

WT + Vancomycin

Siamycin |

p.i: post-infection



Anti-vancomycin resistance activity

Infection of E. faecalis V583 or a
vancomycin-susceptible mutant
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Treatments at 1,5 and 24h p.i

Saline + Siamycin | {7}
WT + Formulation
WT + Siamycin | {3

WT + Vancomycin

AvanB + Vancomycin

s

WT + Vancomycin + Siamycin | -~ -

T thwe

Siamycin |
* %k

Siamycin | has an anti-vancomycin resistance activity against E. faecalis

V583 (VanB) in the insect model Galleria mellonella

Time p.i. (h)  *xp<0.01 (Log-rank test)
Sources : Boudrioua et al., 2025 ; Ségui et al., 2020 ; EP 23306748.7 p.i: post-infection



Anti-vanmmucin ESIStance activity .. "3 L

N .
%, -"".%:Vancomycin )7)‘
S Vancomycin
| T
O™ _:'31_)011/ O
aacH Used to treat MRSA infections
| Resistance is S. aureus originates from
}iAPD transposon transfer from vancomycin-
ATP P VanR resistant enterococci (VRE)
Dr Response ) . . .
Regulator Differents types of resistance, including types VanA and

VanB which are the most prominent in a clinical setting
Type Expression is regulated by a Two-Component System
VanA —--I vanR I vanHAXYZ =~ >—----- (TCS)

VanB y vanR,S, I vanYgWHgBX;  —-----

[ Vancomycin re’sistaﬁ
Histidine Kinase (sensor) + Response Regulator

Not found in mammals

Two-Component System regulating vancomycin-resistance van gene clusters

Sources : Hong et al., 2008



Sources : Boudrioua etal., 2025




Anti-vancomycin resistance activity

Type
VanA -- vanRS

VanB ---4[’-nRBSB >r vanY WHgBX; >—---

VanB AvanSg-vanRg::vanS-vanR _r VanRS I vanYBWHBBXB> .....

|_+

vanHAXYZ  >—-----

Vancomycin MIC (png/mL)
Control Sviceucin Siamycin |

2 2
32 2

Strain

V583 32
V583 AvanSg-vanRg::vanS-vanR 32

Sources : Boudrioua etal., 2025



Anti-vancomycin resistance activity

Type f
VanA -- vanRS vanHAXYZ > -----

VanB ---Ar-)RBSB >r vanYBWHééYB>~ -----

¢

VanB AvanSg-vanRg::vanS-vanR - VanRS I vanYBWHBBXB> .....

VanB AvanB::vanA vanYBWHBAXB> _____

Vancomycin MIC (png/mL)

Strain Control Sviceucin Siamycin |
V583 32 2 2
V583 AvanSg-vanRg::vanS-vanR 32 32 2
V583 AvanB::vanA 32 2 2

Sources : Boudrioua etal., 2025



Anti-vancomucin

Type
VanA --

ESIStance activity

Adding a consitituvely-active response regulator

vanRS I vanHA)\(Yz > _____

VanB
VanB 4_[>r vanYsWHgBXs >~ -

¢

VanB AvanSB-vanRB::vanS-vanR_.__[> vanRS I VanYBWHBBXB> .....

VanB AvanB::vanA 4_>_[ vanYBWHBAXB> _____

Vancomycin MIC (ug/mL)

Strain Control Sviceucin Siamycin |
V583 32 2 2
V583 AvanSg-vanRg::vanS-vanR 32 32 2
V583 AvanB::vanA 32 2 2

Sources : Boudrioua et al., 2025

- :man >4J-i>f vanyBWHBBxB>




Anti-vancomycin resistance activity

Type

VanA -- vanRS I vanHAXYZ > .....

VanB 4_:>r vanY WHgBX; > - -

Adding a consitituvely-active response regulator

VanB - mall >—-//4h;>r VanYBWHBBXB> ......

'—@—-f/-w vanYBWHBBXB> -----

@ VanB AvanS,
VanB AvanSg-vanRg::vanS-vanR _r vanRS I VanYBWHBBXB> _____
VanB AvanB::vanA 4_::>_[ vanYBWHBAXB> -----
Vancomycin MIC (ung/mL) Vancomycin MIC (ung/mL)

Strain Control Sviceucin Siamycin | Strain Control  Sviceucin  Siamycin |
V583 32 2 2 V583 32 2 2
V583 AvanSg-vanRg::vanS-vanR 32 32 2 V583 AvanSg 2 2 2
V583 AvanB::vanA 32 2 2

Sources : Boudrioua et al., 2025



Anti-vancomcin resistance activity ETy

Adding a consitituvely-active response regulator

Type
VanA —-—A[iERS >r vanHAXYZ > -----

.4 VanB - | malr 4/w vanYBWHBBXB> ______
VanB H vanYWHBX, > - - :|I>

‘ VanB AvansS, -—@—-f/-w vanYBWHBBXB> -----

van YBWHBBXB> ------

vanB AvanSg-vanRg::vans-vanR - - % vanRsS >_[ VEL YBWHBBXB> """ VanB AvanS; malT::vanRP33E | vanR,Ps%
Vancomycin MIC (ug/mL)

VanB AvanB::vanA w vanYBWH _____

Vancomycin MIC (ug/mL)

Strain Control Sviceucin Siamycin | Strain Control  Sviceucin  Siamycin |
V583 32 2_ 2 V583 32 2 2

V583 AvanSg-vanRg::vanS-vanR 32 32 2 V583 AvanSg 2 2 2

V583 AvanB::vanA 32 2 2 V583 AvanSg malT::vanRP**F | 32 32 32

Spectrum of activity is linked to the histidine kinase

Sources : Boudrioua et al., 2025




Anti- ~yancomycin resistance activity ’

e Ui Va ncomycin

:h D,
LUJ‘ Differential Scanning Fluorimetry (DSF) of the
peptide - VanS cytoplasmic domain interaction
I
3 —
APD O —fsssssansaifflasgansaissansabdddlicsssnnas
-3 - —&—  Microcin J25

VanR ) -
U " n
[ D ] Response L -6 SWGQUIS,":51,99 UM
5 —e—  Siamycin |

= regulator
-9 K, = 38,01 M
® ® '
-12

Type
VanA "‘j vanRS I vanHAXYZ  >—----- -15 T T T TTT T T T TTT] T
1 10 100 1000

VanB vanYgWHgBXg  >—=---- Lasso peptide concentration (uM)
[ Vancomycin re’sistam

Sviceucin and Siamycin interact directly with the

cytoplasmic domain of the histidine kinase VanS

Sources : Boudrioua et al., 2025



Anti-vancomycin resistance activity

ol
e mVancomycm
Qﬂgﬁ
membrane
ATP
H
Van$ - APD
Histidine o
(2]
kinase E VanR
|_
- [ D Response
- regulator
/\@
[m# Type
\,[/ VanA -- vanRS >r vanHAXYZ =~ H—-----
VanB H vanY,WHgBX; >—----
. Vancomycin rem

Anti-vancomycin resistance activity in E. faecalis, E. faecium

and S. aureus

Sources : Boudrioua et al., 2025

Benjamin Baétz

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

3 —
0 —fsssssansaifflasgansaissansabdddlicsssnnas
-3 - —&—  Microcin J25
$ &- —=—  Sviceucin
= _ Ky=51,99 uM
< —e—  Siamycin |
-9 K, = 38,01 M
| |
-12
-15 1 LI IIIIII 1 I IIIIIII I LI IIlIII
1 10 100 1000

Lasso peptide concentration (UM)

Sviceucin and Siamycin interact directly with the

cytoplasmic domain of the histidine kinase VanS




Anti-virulence activity

E. faecalis V583
or + sviceucin 10 uM + siamycin | 2,5 uM
S. aureus PRO1

Washes and OD,,,, adjustement

-_

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



nti-virulence activit

membrane

histidine
kinase

= e e
Quorum Sensing m

Sources : Maetal., 2011 ; Boudrioua et al., 2025

Larvae mortality 24h p.i. (%)

Benjamin Baétz o«

Galleria mellonella larvae mortality at 24 h post-infection with 10° CFU of E.
faecalis V583 pre-incubated with or without sviceucin or siamycin I.
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**xxxp < 0.0001 (Bonferroni’s multiple comparisons test)
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nti-virulence activitt

membrane

e 4[( Opéron fsr>—q gelE>{ sprE> ------
] | Quorum Sensing Biofilm

Sources : Maetal., 2011 ; Boudrioua et al., 2025

Benjamin Baétz

Galleria mellonella larvae mortality at 24 h post-infection with 10® CFU of E.
faecalis V583 pre-incubated with or without sviceucin or siamycin I.
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FEEE

Formulation control
120 — ¢

100 @ Sviceucin

e Siamycin |
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Larvae mortality 24h p.i. (%)

**xxxp < 0.0001 (Bonferroni’s multiple comparisons test)

Sviceucin and siamycin | also inhibit FrsC activity in E. faecalis

12



nti-virulence activity

I FAIP

.IIII membrane

AgrC H
Histidine ® APD
kinase S
ATP

P2Q1[>P3
------ — agrBDCA operon hld — T T TrT T

=

o

[ Cellular adhesion ]

Sources : Bleuletal., 2021
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Larvae survival (%)
0
o

| I Y Y [N O O |

*xxx0 < 0.0001 (Log-rank test)

o

Time p.i (h)

-~ sviceucin 10 uM

:.f‘:' 13

Galleria mellonella larvae survival after infection with 5.108 CFU of S. aureus
PRO1 pre-incubated with or without sviceucin or siamycin I.

%k %k %k %k

siamycin 2,5 uM



nti-virulence activitt

membrane

AgrC
Histidine
kinase AgrA
Response
regulator

[

A

! -~
E
/

Virulence
Exotoxin production

Sources : Bleuletal., 2021

[ Cellular adhesion ]

Galleria mellonella larvae survival after infection with 5.108 CFU of S. aureus
PRO1 pre-incubated with or without sviceucin or siamycin I.

100 ﬂ_h_
S
= o ]
ER ;
E _
> N -
$ 50—— 3 3k %k %k
S ] ]
3 Z _|
1 ##%%p < 0.0001 (Log-rank test) B
0 l l l |
0 20 30 40 50
Time p.i (h)
- PRO1T -~ sviceucin10uyM - siamycinl2,5 uM

Anti-virulence activity also in S. aureus



Int-hemalytic activity

H
SaeS : . . :
Histidine a0 S. aureus PRO1 + sviceucin + siamycin |
kinase S ATP SaeR
'_
< Response .
L regulator Sheep ODgponm @djustement

Supernatant recovery

O \erythrocytes

Biofilm formation
Hemolysis
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Incubation at 37 °C then 4 °C

Sources : Bleuletal., 2021
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Anti-nemolytic activity

SaeS H
Histidine . { TAPD
kinase S ATP SaeR
< Response
L regulator

[ Biofilm formation

Hemolysis

Sources : Bleuletal., 2021

S. aureus PRO1 + sviceucin + siamycin |

Sheep ODggonm @djustement

Q \erythrocytes Supernatant recovery

e
(@- 205755355959
®-0065753559)
®-0057707959)
®-905577979)
®-005577799)
®-0055777990)
®-0057170759)
®-905577799)

pe

Incubation at 37 °C then 4 °C

$

Supernant recovery and OD .., mesures



nti-Nemalytic activity

-I membrane

SaeS
Histidine
kinase SaeR
—_—] Response
regulator

|
Rir 4
hd
<|% ————- AL SaePQRS > """"""""

"'1- -

\_/

' (:.E)

Biofilm formation
Hemolysis

Sources : Bleuletal., 2021
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Effect of increasing concentrations of sviceucin or siamycin | on
hemolysis of sheep’s blood by Staphylococcus aureus PRO1.

10 _ )
- o
*kk
17
] *kkk
e
S +
< 0.15
D ] °
(@) -
e &
0.013
1 ****p <0,0001 (Welch’s t test)
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Both peptides demonstrate concentration-dependant anti-hemolytic activity



nti-Diofiim activity —)

\ )
\ o /
.'//

Effect of increasing concentrations of sviceucin or siamycin | on biofilm formation

- I of Staphylococcus aureus PR0O1, determined by crystal violet assay.

1-
SaeS H . >Ts. "
Histidine . { TAPD . B8 E_rﬁ
kinase é@ ATP SaeR _ ) -
— = Response c :
| regulator c —1
: o
R 0 *kkk
\;ifp{{l ’ ‘% o *kkk
J ] 8 Fkkk T
<|% . AI:{ SaePQRS > ................
' ! 3
3(:{)
Biofilm formation ***%p < 0,0001 (Welch’s t test) —
[ Hemolysis } 0.1

PRO1 2,5uM 5pyM 7,5pM 10pM 2,5pM S uM

Sviceucin Siamycin |

Concentration-dependant biofilm formation inhibition

Sources : Bleuletal., 2021



Anti-iofilm activity

Sabrina Gueulle ‘ o'ﬁ | 17
\ . _,.,/'f
Differential Scanning Fluorimetry (DSF) of the peptide — SaeS
1.00
SaeS H

Histidine o APD siamvein |

. (72) -0
kinase éﬁ ATP SaeR 0.75- Kd=3>;,76uM

< Response . .

regulator = sviceucin
K, = 53,48 uM

Proportion bound
o
)
o

' (:.E)

Biofilm formation
Hemolysis

0 200 40 60
Lasso peptide concentration (UM)

Preliminary results: Direct interaction between SaeS cytoplasmic domain and the lasso peptides

Sources : Bleuletal., 2021
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[ake Nome message

Sviceucin

Anti-vancomycin resistance

Targets VanS

\m

Target VanSg

Siamycin |

18



[ake Nome message

Sviceucin

Targets VanS }={>

\m

Target VanS, }={>

oy ) Target FrsC

Anti-virulence

Siamycin |

18



[ake Nome message

Anti-vancomycin resistance

Targets VanS ||={>
<}=|| Target VanSg ||={>

nge

,‘\s“-’.:‘ ) Target FrsC Target AgrC and SaeS ?

Sviceucin

Inhibitory interactions with various histidine kinases

18



[ake Nome message

Anti-vancomycin resistance

Targets VanS ||={>
<}=|| Target VanSg ||={>

age

,‘\s“-’.:\ ) Target FrsC Target AgrC and SaeS ?

Sviceucin

Inhibitory interactions with various histidine kinases

Variants



[ake Nome message

Sviceucin

Variants

& Modified activity ?

ﬁ%ggég% ==\ Amino acids involved in

acitivity ?

Structure-fonction

Anti-vancomycin resistance

Targets VanS ||={>
<}=|| Target VanSg ||={>

> | TargetFrsC  |: TargetAgrCand SaeS?

gt o
ot
Ng

Inhibitory interactions with various histidine kinases

O

relationship



[ake Nome message .

Anti-vancomycin resistance

Targets VanS ||={>

Target VanSg

“ » | Target FrsC | Target AgrC and SaeS ?

Inhibitory interactions with various histidine kinases

——> Modified activity ? - VanS mutants — Identification of
§ % @ by error-prone PCR interaction site
%&§ % Amino acids involved in

Variants aCItIVIty ?
28
Structure-fonction

relationship




[ake Nome message .

Targets VanS ||={>
<}=|| Target VanSg ||={>

) Target FrsC ! Target AgrC and SaeS ? *‘.

Siamycin |

Inhibitory interactions with various histidine kinases

‘;‘ﬁl B ' ‘
——> Modified activity ? - VanS mutants — Identification of
§ g} by error-prone PCR interaction site
%&§ % Amino acids involved in

Characterisation of interaction with AgrC and SaeS
O q&"

Structure-fonction % Other HK targets ?
relationship

Variants aCItIVIty ?
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