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Mieux comprendre la physiopathologie des
amyloses pour mieux traiter

Christophe Sirac
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Liens d’interéts

* Research grants from Attralus, Gate Bioscience, Sebia, AmylTherapeutics
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Amyloses ATTR, AA...

But: Reduire la production de la proteine
amyloidogene mais ne pas tuer la cellule productrice

SIRNA (patisiran), ASO (inotersen), Crispr-Cas9 (Nex-
/)...

» Double avantage: Ciblage du foie et peu de variabilité de
sequences dans les protéines
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Amylose AL

Buts: Reduire la production de la LC
amyloidogene et tuer le clone plasmocytaire
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Comment supporter la production massive de protéines = systeme UPR (unfolded protein respc

4 )

ATF6

| (o Talon d’Achille
IRE1 l des

l plasmocytes =
Adaptation Mort P 4
roteostase
Synthése de chaperones, du Inhibition de la synthése
téme de dégradation d téique, diminution du  § 1
\Zﬁé{:is;a.riﬁiéae;"{;sf; ) oeaeamniten e tracellulaire
du RE (ERAD)...

Les cellules productrices privilégient les voies d’adaptation (ATF6, IRE1, XBP1
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Adaptation

Synthése de chaperones, du
systéeme de dégradation des

protéines mal repliées issues

du RE (ERAD)...
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Perturbation du systeme de
protéostase

i

Inhibiteurs du protéasome,
autres...

Il

MORT

From wwew binodjournal arg by guest on Febrsany 4, 2015, For personal uss anly

MEDFLAZLA

Proteasome inhibitors induce a terminal unfolded protein response
in multiple myeloma cells

Eslher A Dbang, Lowie M Cardson, Delia M, Gutnan, Wilkam J. Hasnglan dr, Keldvin P Les, and Learence H. Baise
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Blocage LC par siRNA: Accumulation chaines lourdes dans ER = terminal ER ¢

LYMPHOID NEOPLASIA

One siRNA pool targeting the N\ constant region stops A light-chain
production and causes terminal endoplasmic reticulum stress

Ping Zhou," Xun Ma,' Lakshmanan lyer,? Chakra Chaulagain,’ and Raymond L. Comenzo'+

"Tufts Medical Center, Boston, MA; and *Tufts University School of Medicine, Boston, MA

» Peut étre clone-spécifique (médecine personnalisée)
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LC exon sklpplng Accumulation CH dans ER = terminal ER stress

LC gene (clone specific) —w o[ c i

7

Non. Physiological and druggable skipping of
. ASO : ; : .
~ - immunoglobulin variable exons in plasma cells

AV_LC m RNA Kobamad Ormar Ashy, Miving Srour, fean-kMame Lamber, &nona Marchabol, Q;\h:'lu: wlartin, Sarsdrine Lo

Blair Fra Piraiaid  bAars Wictasiia ,H:&I_.E Chiidlambe Sirse, Jarcese Saiklides MasSers Mo rma s _hl.-_i-ﬂ-_{:_-;'_r‘.gr
Translation

& Lziment e |;.-|,-fl"1

Ceflular 8 Malaspubar iFminasdagy 16, 810-B19 {2019) | Cita s artlcla

AV-LC —™.. Truncated-lg Delpy et al. patent WO2017089359

(V-domain less)

Toxicity
ER stress => apoptosis ~ ;  epe
( Poptosts > Peut étre clone-spécifique

Qﬁ/ _‘_ (médecine personnalisée)
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Amylose AL

But: Reduire la production de la LC
amyloidogene et tuer le clone plasmocytaire

> Traitements anti-myélome font tres bien le job (Dara, Bispé, Car-1...)
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Cascade amyloide de la TTR

Accélérée par certaines mutations
Travaux de Jeff Kelly (depuis 1992)

Folded monomer
{

(9 )

‘ Protéases (plasmine?)
SN~

reiure
COMBRLIMNICATIONS

ARTICLE B i e
Plasmin activity promotes amyloid deposition in a
transgenic model of human transthyretin

Misfolded amyloidosis

.my'O‘doa.nlc Feand Stamiasa’. Fediis Sdb', Shaphan Ebmasicn’ wikhal R Gokearn MY e i GRiserisen’, Moo Soche”,
monomer Diaea Cinabt’, Orabem W Tirplesin | Rigm | Berceiio |, Gerg b Tersart’, Gugheime Yeens!
Fitesda Purcart’, P fatzuia WMangne™, luban D @b, Mark 3. Pesym | Vikdanin Beletnm ™=
Phifip AL Haswkern!, Raga A-Shim-3 ' & 1 Pad Sivmimn o =
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Tafamidis, a potent and selective transthyretin kinetic
stabilizer that inhibits the amyloid cascade

christing E, Bulawa™', Stephen Cosnelly™, Miches! DeVit®, Lan Wang®, Charkts I, James A, ]
Juff Packman', Evan T, Powen®™, L Luke Wiseman®, Thesdarm K. Fos®, lan & - iy WM. -
s Richard Lotesdimis e

Functional forms of TTR

Tetramer kinetically Free tetramer
stabilized by tafamidis

St Crphos nnr Gt 0 3. WA, (V14 "Dopewrimes of Mnfrouinr Bodagey, The Sosppe Sraroerh inesnen, L iy, C8, 000605,
mmnmmmm , CarisTidee, WAL e “Corditvaiular s Weaeol ik Db, MoarS N Tor ot kal
Foatucecsr iy, ol kb, Pl IH . "Dtk of Creamsainy, mammmmhmmuwmmﬁumhmm

Wl o Mciruale srd Exserrrerial Fledicrs, The Soiem L b, La dile, G2 50037, ara L Tt nrobogim, Uarmtn Syaiemn, o b, DS 0TS

Folded monomer
{

| )

‘ Stabilise tous les mutants et WT

Misfolded
amyloidogenic
monomer
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» Role of the V domain: Not all LC are amyloidogenic

» 100 papers about specific mutations reducing

sta bl I |ty Of LC (Ramirez-Alvarado, Wall, Kelly, Eisenberg, Merlini, Lavatelli, Buel,
Buchner, Fandrich, Pozo-Yauner, Stevens, etc...)

» AlLbase with ~900 AL LC — Limoges ~350 AL LC

- No common mutations
- Multiple mutations in each VL
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Emergence d’outils de prédiction d’amyloidogénicité par
machine-learning

Garofalo et al. 2021 Rawat et al. 2021 Zhou et al. 2023
83% 79% 93%
| ~65%
Lim c . . .
oges database, 350 - Nombreux biais BUT:

IGLV AL, 580 IGLV

other monoclonal o
diseases cliniques) MM

» Evaluer la dangerosité de la LC

(contréles, données » Prédire évolution dans MGUS ou

% Predict

<

s

Présentation Virginie Pascal
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AL55 structure
(Real crystal)

ALS55 structure
(Predicted
Alphafold)

Puri et al. IMB 2025

EVENEMENT HYBRIDE

Mercredi 17 décembre 2025

Fondation Biermans-Lapotre mPARIS

www.congres-amylose.com




CONGRES
FRANCOPHONE
MULTICISCIPLINAIRE

@ @ Mercredi 17 décembre 2025

EVENEMENT HYBRIDE Fondation Biermans-Lapotre mPARIS

www.congres-amylose.com

Protéases
o ) AL55 structure

/
Proteotysis . ALCHL 1TO-6L

(Real crystal)
tme(h) 0 05 1 2 4 6 D05 1 2 4 6 24
-~ 28kDa ~
- ol Ll LT p—"
- 17¢Da -
AL55 structure
(Predicted
Alphafold)

Puri et al. IMB 2025
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Puri et al. IMB 2025
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)<,~ 536 Blood-Based Diagnostic Assay for A Light Chain Amyloidosis through Quantification of an
‘protego Amyloidogenicity-Indicating Neo-Epitope
(a) (b) O EEE
@ 300- i ‘
i |
Al plasma é 560 I
Proteinasek =+ @ Test sérique pour prédire et suivre
a 3 . s o _en z
. £ 1004 i amyloidogénicité d’une LC monoclonale
a —= a e .
2 g 1 (uniqguement lambda LC)
E 20 = “..
8 10{ ‘ v
%, o £ o;-

]
Normal MM AL

Fig. 1. dLCCD mAbs quantify dLCCD fragment specifically in monoclonal LAL patient plasma
samples after limited proteolysis with Proteinase K. (a) Example of an AL plasma sample
before and after limited proteolysis, ran on a Western blot, and detected with a dLCCD
mAb targeting the neo-epitope on dLCCD. A fluorophore-tagged secondary antibody was
used for the detection and quantification, (b} dLCCD signal of protease-treated AFLC in
plasma samples from healthy normal donors {N=23), MM (N=13) and AL (N=32) patients.
One-way ANOVA was used to compare normal or MM to AL samples, resulting in p=0.0007
and 0.0008, respectively.
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Stabilization of amyloidogenic immunoglobulin light
chains by small molecules

o g s i € o i G Stabilizing amyloid LC (?)
Vimeliz Fornandez-Vega?, Glampacio Merlini™, Lowis £ Kay™", lan A& Wilson™, and feffery W. Kelly™**=*

“Deeparrrrasar ol Adodeslar Besdidne:, The Soisge Aeseanch sbitne, L ols, O 39007 WMM Thet Siripass Resgeanch iraTimene, La bodla,
i AN Tvpariment of Bvderplar Genets, The Uniwrrity of Tomsng, Tomne, Ok RI5510E, Canaly; "Tepammen of wumm
Toronis, Tommio, SN WS LAE, Cenada; "Deparimeni of Chaniiny, The Unsonity of Toronio, Tomooin, OF 8955158, Caneca;
Smractiral and Companiational Bodngy, The Soriged Bsseanch insiiune. La kol O8 92057, "Depanment of Moleoulr Sedicioe, The Smipes Resas

%‘ (b -
protego - v
AL plasma -"g i
ili Proteinase K = + g 200+
Stabilisateur : |
du dimere 23KDa —+ g 100+ .':
F ¢ agds \ )
E i wetin °
g 20 \
u | -
% 18J—ﬁ: . it ﬂ

Normal MTJI AIL AL +
stabilizers
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Stabilizing amyloid LC (?)

Utile?

(a Uheure des bi-spécifiques, CAR-T...)
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Avec la Cryomicroscopie electronique (CryoEM)
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ATTR (mais aussi la plupart des amyloses systémiques)
»Homogénéité inter-organes
»Homogénéité inter-patients
»Homogénéité inter-mutants

ATTR-mut
a) ATTRwt-p1 oy . i

G57 _? ‘»’}ZE‘E

K3s “"/;, JTQ{ T123

> N ;
P11 --"k 2 -L-
\"\lj\
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Rationnel pour les nouvelles générations d’anticorps anti-amyloide

« Nettoyer » les organes
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En complément des autres thérapies
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Rationnel pour les nouvelles generations d’anticorps anti-amyloide

A human antibody selective for transthyretin
amyloid removes cardiac amyloid through
phagocytic immune cells

Pualrin Mihslon® 'n. Forphrees Hagcﬂ:u:h". Chrshian |'||.||.'1'. Ewile Varea ;-". Berwst frnm:lu-er'.
Thebreud D, Qe B Sube@ | Maria ), Saraivad @, Chestoph Hock™, Roger M. Mitsch'= & lan Grimmp !
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Forme
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Forme native | |
. Phase 1 Trial of Antibody NI006 for T
circulante Depletion of Cardiac Transthyretin Amyloid  flDrillaire

,)K
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L1

Pable Garcia-Pawia, M., Ph.B., Fabian aus dem Siepen, M0,

Ervian Donal, MO, Ph.D., Qlivier Lairez, 8.0., Peter van der Meer, M.D., Ph.I2
At Y, Kristen, M.D., Michele F, Mercori. 8.0, Fs. DL, Aubin Michaion, Ph.D..
Robert |A, Frost, MO, PR, Jdn Grimm, PR, H.‘iEI_"'r M. Bitsch, WL
Christoph Hock, M. Peter T, Kahr, M.D.. and Thibaud Damy. M. D Ph.D
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Et dans 'amylose AL...
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Echec ou succes relatif des anticorps anti-AL

‘“L prothnena
CAELUM AstraZeneca

NEODOO1 = 2A4 (Anti-AA fibrils) sioseiEnces
CAEL101 = 11-1F4 (Anti-Vk4 soluble)

Results did not achieve statistical significance for the primary endpeint in overall patient
PUBLISHED Pjpufﬂ[‘fﬂﬂ

.

16 July 2025

Prothena Announces Phase 3 AFFIRM-AL Clinical Trial
for Birtamimab in Patients with AL Amylaidosis Did
Not Meet Primary Endpoint

H5-05-23
CARES Phase lll demonstrated anselamimab’s potential to improve

-__:j:ﬂ;: survival and cardiac outcomes in patients with advanced AL-kappa
seile Ottro [US amyloidosis
L neunmmnune expands collaboration with AstraZeneca to develop
tsrderinlogicl and commercialize fibril depleter NI0O09 for AL amyloidosis
Renal responses in a phase 1/2 study of _ ,
n . Zurich, Switzerland - 0412 2025
at-02, a novel pan-amyloid depleter ig
usien protein tor the treamment of > Anti-Lambda : immunisation effectuées avec des

patients with AL amyloidosis o . .
fibrilles amyloides lambda de patients

Gregary Bell L Elaire Sharman |, Mot Meldoe 1, Mozen Honno 7, Mozl Singh ¥
Grabimm Hillls 1.Cl|l:n:| Modomn Y, Brett Sperry ¥, Brdan Diochmon 7, 8 hmod Mosi ®
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Toxicite

Tropisme

» Déclencheur
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Toxicite

ApoE, ApoA4, SAP...

L

Stacking Maturation/deposition

Toxicité

Toxicité
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Difficulté a faire des
modeles expérimentaux

» Composition cellulaire complexe

» Matrice extracellulaire
> Flux/Force
»Systeme immunitaire
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Conclusio

Fais de la recherche fondamentale
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Clinical Task Force
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