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i Unmet medical needs in @A
. &
= Osteoarthritis unmet medlcaLﬁeeds Qé&

= efficient disease- moc\Lﬁ‘ylng freatment. ((;Q}(‘

" more effective symﬁ’romo’rlc ’rreo’rmen@,@NSAle
improve less ’rhon 50% WOMAC scores@

= safer ’rreo’rmeﬁ’r Traditional NSAI@ corry significant

Gl risk & CQ¥®2 inhibitors CV risk, € &
= Biologics: q&ﬁ‘l L1b, anti-NGFR @Q,g&
0
= Cell Th%mpy &" (gé‘\

o C|IHIC8|TFIO|S gov lists 62 r%gls’rered trials of kneQé@A in 2018
including bone morrow—éjérlved mesenchqu‘Ps’rem cells
(BMSCs), umbilical cod-derived (UCMSng,eodlpose—
derived (ADSCs), syéla\?)wum -derived (SMSL).

= Cupistem (An’r@"bgen) was approved by the Korean
Food and DrygfAdministration (FDA)

" |[nvossa (T@?ueGene), allogenic chondrocytes irradiated
expressing TGFB1
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L= Mesenchymal stem cell therapy
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Prevent apoptosis
Prevent fibrosis
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72 IL1RA critical for MSC
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Luz-Crawford et al, Stem cells 2015



f’?’% Therapeutic potential of extracellular
vesicles-derived MSC in OA? &
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@IFMB Therapeutic potential of extracellular
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vesicles-derived MSC in OA
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SCIENTIFIC REPg}RTS

" Mesenchymal stem cells derived
exosomes and microparticles
protect cartilage and bone from
degradation in osteoarthritis
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4772 stem cells transfer of
mitochondria to target ge“TIs
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Caicedo et al, Scientific Rep 2015, Vignais et al 2017

Islam, M.N. et al. Nat. Med. 18, 759-765 (2012).
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cﬁ@% MSC based therapeutic applications
in arthritis & osteoarfiritis
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oy Clinical Procedure
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L Clinical assessment mogths 6
n=18 & &
Age: 61,83(=£7,13) years o &&Q
mean duration OA was, I’b 8 N
(+6) years (9'« " | Q@& @b e-‘*"Low Dose
mean stage KL : &2 5% stage g 60 & \@044“\ == Dose
IV and 37,5% g&%ge 1l 5;%@@ ) & High Bose
initial WOMAC score : 68,05 ¥ ¢
(£18,0%° o ey
mean initial VAS score ; < § i
50,18 (£12,52) @é‘“ 0l

Randomized contm"‘lled trial Basein TWeek  3Months 6 Months

ongoning ADIP@%‘Z

o ORIZON202O %

Pers et al, Stem cell Trans Med, 2016



(MB Systemic immune impact of intra-articular
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(6,( [z ADIPOA2 phase 2 trial

&

= A phase llb, multi- ce[aetre prospectlv%ﬁ?andomlzed
double-blind studef comparing cultﬂre -expanded
autologous ASC«wlth placebo

o3
S
«06 b\

= 3armstoa tbtal of 153 patLents and foIIowﬁup for
25 mont@s&(l month before and 24 month{se\after knee

in Jectlaﬁ) 6«? &
- Dura”tlon of recrwtmént for each cerL:LCFe 12 months
~ Q‘o
Freqmncy Number of patients
2 2.10° ADSC Singl&'injection 51
Group 1 RS
&
Goup2 4% 1010°ADSC | Single injection 51
Group 3 ng@) Vehicle Single injection 51
)

ADIPOA-2 Meeting 15
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6 [|€ Allogenic or autologous cells?
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Allogenic proces autologous proces
<& X
: biodistributiogd = Safety \&?}6
K &
= Anti-HLA response e Time for egépansmn
= Reductisf in cost & ¢ &
&‘9 &
procL&?tlon & Cost ¢
= « on the shelf » proﬂuct 3 PO%STble repeated
m May be encapsugfated &dmIHIStrathn
= May be gengzﬂcally
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phase 2 clinical trial of Bone marrow

u NCINE ° . <<
allogenic stromal cell in kp&e OA
é\o
*
é&eg IéQQ\
* Allogenic BM-MSC from 3 donors {e? B 55 - @eﬂ
&)
= 30 patients OA grade II-IV randQﬁnzed ‘006\
and followed 12 months ,\o’ s0d AL T @
=Prospective, placebo congédlled study, = Q:~Q’Q — .&@%
patients received singlefitra-articular - & e S A n.s.
injection: & O &
1 K
=Group A 400@5 BM-MSC SO 407 T
S ~ ] K
*Group B @A(Durolane) 6{»‘9 o &
35 -
"Primary enﬁpomt efficacy month ,ﬁ on = K \sb\\. * T
pain, WOMAC compared to basel’he 30 4 @Q@b \\\.**
=Secondary endpoints: SF12 ﬁRI 1 O\;f
A
= WOMAC improved of 34% (vs 12%) 25 =¥ . . — . .

=Global patients asses&ﬁnent 77%
improved compare@(fo 38% in HA group

at one year ,19"'

g 10
Time from intervention {(months)

Vega A, Transplantation 2015;99: 1681-1690
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3 Metaanalysis confirm reproducible clinical
impact. Imaging impact still p@ﬁdlng
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Orozco et al,  Auto_BM o‘ 1 an 24 + 16$ 6+ 18+ 13
)
2013 &
s & <&
Jo et al, Auto_ASC 6 m 12 +19 34 +23 3?
N &
2014 @Q &
®
Vega et al, a>e)’\zilo_BM 1an 15,‘ 46 + 15 3016 \e, 16 +23
2016 {Qp 6‘?’% {0@
)
Pers et (ff, Auto ASC  6m & 12 44+4 2%9‘?1 21+ 13
2016 @ 6\&
,.19\’ Q ,00°
MSCs Contrdl Mean Difference b\) Mean Difference
_Study or Subgroup Mean _ SD Total Mean ., "SD Total Weight IV, Fixed, 95&9& IV, Fixed, 95% CI
3.1.1 WOMAC mean changes from baseline to_ {&€months follow-up (?J
Lv XX 2015 30 1243 40 ¢§B3 1328 40 76.0% -11.70 134, -6.06] . 3
Vega A 2015 13 1228 159 4 1556 15 24.0% -9.004%9.03, 1.03] |
Subtotal (95% CI) o 55 100.0% -11.051-15.97, -6.14] L 2
&
: Qooq
Total (95% CI) %© 55 55 100.0% -11.05 [-15.97, -6.14] <&
N | } ; i
A 50 25 0 25 50

MSCs Control
6

Pers et al Stem Cell Trans Med 2016, Yubo et al Plone One 2017
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Y HOW to improve ?
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12 months results of STEP TrlaI

(Progenza, Regeneus Ltgkf
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§i - double injection of MSC in knee osteoarthrltls
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Sequential dose in knee OA (injection (20x10® UCMSC) baselme é’second inj. month 6)

9 @
Follow-up: 12 months é@ Qf”\
27 patients in 3 arms : 1 inj, 2 m\@r HA. Clinical trial NCT§02580695
Second MSC treatment weII t8|erated ,00°
Sequential dose of MS%superlor toHAat6 & 125@8 (Womac A-C, VAS & Sie—‘ 36
Q\
physical) o2 /\o\g& @é&
6® A
.@ \\‘0‘9 0@
501 TotaIéQﬁDMAC Score & OMERACT - OARSI Resg@’ﬁder Index - A
@ ,@& <<‘ 100% 1 MSC1
401 ’\,(b E HA O(O\ 7 87.5% 5@@’ = msez
T D =1 mscz =
&(J 75% obo
30 *&@ﬂm.m é? 625% 62.5%
™
20 % \’09 X 50+
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T’
104 CD(\Q -
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0=

Baseline 24 wks 52 wks 24 wks 52 wks

Espinoza F et al., submitted, 2018




€72 chondrons combined with MSC

for cartilage defect \Q‘"\
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= Chondrons = chondrocytg§ '
with their native perlcgﬁular @ @“’ . e
matrix ¢ \o° chondrocyte’
= May be comblneQLW|th Ch gpenphenﬁr matrix

allogenic MSC gé enhance
chondrogenl@@potentlal of
autologougg‘%hondrons

Vonk, Osteoarthritis & cartilage 2014
De Windt T, Stem Cells 2017



6%@@ Chondrons combined with MSC for
cartilage defect 6@“’
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phase | trial applied allog@ﬁelc MSCs + oS
autologous Chondrons < ,oo?v VAS pain

10 patients with symﬁtomatlc |solated &
cartilage defect & & N

&
femoral condyleftrochlea defect §4’Ze 2- 50 i &
8cm?2 Qq Q} ol QQ@(&, '
Results : ,g@t 12 months, all pg’uents 20 Q&ﬁ 7 ho e
showedstatistically significint & = g
improvement in cllnlcal‘c%utcome KOQOS, @Q@ Preop 3dmo Bmo  12mo
VAS. (O‘S\ C)"Qf

S

Magnetic resonarg@e imaging showed
completely flllgﬁ defects

,\/‘b De Windt T, STEM CELLS
,-1/0 2017,35:256-264
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A Can we improve MSC potenw ?
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80- DPPARW’*
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= Q\Q & CiA &
60+ o) € PPARGIE" I.'ISQ'\Q
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i {c’b + PPARQ{@%S
] D

% Proiiferation

Days after MSC injection

PPAR- B/6 0w} MSC have a stronger anti-inflammatory effect

q, Luz-Crawford et al, Ann Rheum Dis 2016
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L pErspectives
N

{?f’@é @Q,b{&
Efficacy of MSC derw;éd cell therapy in Jgﬁee OA confirmed
months 12 and %&m large metaana[yﬁls @b@
2 doses |mprg;é‘es results month gL@? &
Safe q@%b 4?5’ Q&é\@
Charac@érlze the cells, devséﬁop potency assquv~o

O o

Usebf allogenic cells con the shelt” b&
Improve potency @F’MSC in the procgses

Propose recomafnendatlons to conduct phase 3 trials: clinical &
imaging engﬁomts Patient inclusion criteria.

Improvip® ceII technology (iPS derived MSC, CRISPR/CAS)
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Research Infrastructure What seryjges are available?
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{QJ@@ ) (Q?Qq}
5 Cell Therapy Units for large scale prg&uction GMP productiog ATMIPs -
< = Mapffacturing of stem cell clinical
* Besangon Q Patches
* Créteil &Qm. | Critoll | 6\@} atc
e Clamart y n“’ ! Basnncm Q) X
« Grenoble € 0 Quay/ﬁcation of MSCs for clinical usesg@\
D ¢ xS
« Toulouse o : (& " Safetyand potency tests &
N o
@\0 . . &o e@
1 Center for MSC Qu%Uﬁcation o * Cell Therapy Consultancy Seg@es
* Clonogenic potential CFL\L(? ?}4 = Protocol methodg;b'&gy
* Phenotypic Analyses ¢° {@6 = Study deS|gnr Z
* Stemness and diff%t@mtiation potential X B Operational(?easibility of non clinical and
e Caryotype ana/ll‘/@'és Q clinical p[‘é&@cts
o’ N
3 Preclinical platforms in various anitnal models *Ex é??ise in pre-clinical and translational
* Toulouse, Grenoble, Montpellier ((Q\Q r@ arch
,b‘o > Proof-of-concept
2 Platforms for patient immg;;ﬁomonitoring ,~ = Biodistribution/tolerance
* Immunological effect of MSC in c{qﬁics " Tumorigenicity
* Biomarkers 0(9 * Immunomonitoring
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