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Tropoelastin deposition from skin cells in vitro
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Skin elastic fibers
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Stage 1: Synthesis

2 main elastogenic cell types: fibroblasts (ex: dermis, lung) and smooth muscle cells (ex: arteries)
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Stage 2: Coacervation

Extracellular

space Hydrophobic domain
e Interactions

concentration 2 -« ®

Tropoelastin monomer  Tropoelastin multimer
(15 nm) (>100 nm)

8 10 12 14 16 18 20 22 24 26 28 30 32 36

IICOCHOBCIOIOIOOND! 1 ONIIOI0 K

| Signal peptide B Domain 26A

B Hydrophobic domains ¢ Domain 36
Q Cross-linking domains

Adapted from Wise and Weiss, 2009

Interactions with the cell surface

Domains 17 & 36

‘c:
¢ 1 Domain 36

“GRKRK”

Leeetal 2017 Bax et al, 2009



Stage 3: Multimers and spherical aggregates

Tropoelastin spherules Tropoelastin mature coacervates
(> 200 nm) (200 nm — 6 pm)
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Stage 4: Initial cross-linking
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Stage 5: Deposition onto microfibrils
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Stage 6: Elastic fiber maturation

Fibulin-4
(FBLN4)\ Lysyl oxidase
‘« (LOX)
l‘\ ,’I / LOX propeptide

Flnal
}X

\Xﬂ

rx*-/_. ‘ p“w,*' 2 % %(*
‘\

et W\

Adapted from Nakamura, 2018



Assembly dysfunctions in cutis laxa
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New biotherapeutic approaches

Golombek at al, 2023
Crawford et al, 2023

Synthetic mMRNA
Dill extract

Aimond et al, 2023
Fhayli at al, 2020
Cenizo et al, 2006

- ---

Synthetic protein

Chave et al, 2026 (accepted)
Hoareau at al, 2023
Boété et al, 2022




tropoelastin

SEP

Human

NH2-C- -[(VGVAPG-VGVLPG).-(AAAKAAAKAAK)]e-(VGVAPG-VGVLPG)-GGACLGKACGRKRK-COOH

W‘W'W'W'W'“W‘.W‘ 50.4 kDa (593 aa)

7% «Flag » tag (optional) @ Cross-linking domains
. Hydrophobic domains ‘ Domain 36

Debret et al, 2026 (patent W02017194761) SEP |S a S|mp||f|Ed trOpOE|aSt|n



Production and characterization

Bioproduction Thermal Mechanical properties
Bacterial fermentation responsiveness
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Coacervation structures

Scanning electron miroscopy : SEP 2 mg/ml PBS — 37°C
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Proteolysis

hTE = human tropoelastin

MMP12 Human leucocyte elastase
hTE SEP hTE SEP

MMP12 [uM] - 11 55 110 - 11 55 110 HLE [uM] - 11 55 110 - 11 55 110
MW (kDa) B MW (kDa)
150 - 150 -
100 - 100 -
75 - 75 -
50 - . 50 -
37 - 37 -
25 - 25 -
20 - 20 -
15 - 15 -
10 -

10 -

SEP has better resistance to proteolysis than hTE

Hoareau et al, 2023



Treatment of human vascular cells
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SEP integration into microfibrils i
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SEP effect on murine arterial vasomotion
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% Model: EIn** vs Eln*/- @ Single-injection 60 pg/g

Phenylephrine

(SMC contraction)

Myography

Analysis 3 days post-injection

Improvement of aorta
deficient vasomotion

Boété et al, 2022

251

mN/mm)

Tension (A

Tension (A mN/mm)

| -
-t
e

2.0 1
1.5 1
1.0
0.5 1

00 " T T T 1
11 4140 9 8 -7 6 5

SN

w

N

-l
M

® F+/+C
° F+/-C

Phe (log M)

oF+-C
| «F+-sEP ]

10 9 8 T 6 5
Phe (log M)

Acetyl choline

(endoth.-dependent relaxation)

0-

Q 20 -

(=]

< 40 1

i

2 60

X ®* F+/+C

X a0 4

2 %01 o Fe-C

© 100 ————— "
0 9 8 7 6 4

Ach (log M)

.0

%)

> 20 1

X

= 40 *

'960'

©

K] o FH-C ]

[ * F +/-SEP

400 ——————
10 9 8 I 6 5 4

Ach (log M)

Sodium nitroprusside

(endoth.-independent relaxation)

Relaxation (% VC)

0 -
20 1
40 1
60 1
80 -
1004

120

® Fi/+C
© F+-C

M1 10 -9 8 7 -6 5

SNP (log M)

1° F+-C
{ ® F+-SEP

M 0 9 8 T 6 5

SNP (log M)

n =11-14 in each C group; n = 7 in each SEP group
*P <0.05;* P <0.01; ** P < 0,001 using ANOVA two-ways



SEP effect on murine arterial mechanical properties

Collaboration G. Faury (HP2, Grenoble, France)
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Lung emphysema treatment: proof of concept

M8 Collaboration S. Adnot (IRMB, Créteil, France)
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SEP nebulization on lung cells
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Collaboration J. Pourchez (Sainbiose, St Etienne, France)
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SEP deposition after nebulization
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Treatment of a dermal model

Dermal fibroblasts from 65 y.o. individual

1 month

~
7

Vitamin C

+ SEP
(during the 2" week only) Reconstructed dermal sheet

Chave et al, 2026 (accepted)



Mechanical properties of the dermal model

Untreated 15.61 +4.3 5.09+1.9
(n=25)
SEPS0pg/mL | 1o 20.54 ns 5.17+2.1 ns
(n=22)
‘ = zt?f;l}gm 23.04£2.7 **;0.004 711219 " 0038

+ 46% elastic modulus (E’)
DMA => Restores more energy

(Dynamic Mechanical Analysis)

E' (kPa) Adjusted Young Modulus Adjusted
mean + SD p-value (kPa) mean  SD p-value

+ SEP

+ 40% Young’s modulus
=> Increased stiffness

Chave et al, 2026 (accepted)



Next challenges

1. Defining pharmacokinetics and pharmacodynamics parameters

=> How the SEP diffuses in the body and what is the relation between dose and efficacity

2. Developing venhicles to cross the skin barrier on large surfaces

=> molecules > 500 Da do not cross the epidermis ( SEP is 50 000 Da)

3. Evaluating the benefit with cells from cutis laxa patients

=> at the structural and the mechanical levels
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