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OBJETIVOS

Desarrollo de Medicamentos Innovadores de terapia génicay
celular (Designacion de Orphan Drugs y Patentes)

Nuevos Ensayos Clinicos con Medicamentos de Terapias
Avanzadas

Registro de nuevas terapias para patologias de mal pronostico



Patologias Diana
0 EERR

« Anemia de Fanconi

« Deficiencia de Adhesidon Leucocitaria
* Piruvatoquinasa Eritrocitaria

* Anemia de Blackfan Diamond

« Sindrome de Glanzmann

d Enf Inflamatorias

 Enfermedad de Injerto contra el Huésped

J Cancer

« CARs no virales para Leucemia Linfocitica



Biologia y Clinica en Anemia de Fanconi

Enfermedad hereditaria
Enfermedad Rara 1-3 casos por millon

Mutaciones en genes de reparacion del ADN

« 22 genes descritos (FANCA - FANCW)
* Reparacion defectiva de entrecruzamientos

en el ADN
» Inestabilidad genética y muerte celular

Anomalias congénitas

Predisposicion al cancer
o Leucemias
o Tumores solidos

Fallo de Médula 6sea

Cumulative Incidence
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Esquema de las Etapas del Ensayo Clinico

1. Movilizacion y purificacion de las CMHs: 2-3 x (G-CSF+Plerixafor)
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Puesta en Marcha de la Sala Blanca CliniStem:
Produccidon de Células Modificadas Genéticamente para uso Clinico




The Engraftment of Corrected Cells confers HSPC and T-Cell Phenotypic Correction
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Engraftment in Early Stages of the Disease Results in Long-term Stabilization/Reversion of BMF
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Preliminary Conclusions

> First evidence of engraftment and ELEERSM;FESM medicine
repopulation advantage of
multipotent HSCs in the absence of Successful engraftment of gene-corrected
conditioning hematopoietic stem cells in non-conditioned

patients with Fanconi anemia

» Slow, though progressive Paula Rio*23, Susana Navarro3, Wei Wang**, Rebeca Sanchez-Dominguez'??,
stabilization of BMF in patients e s ot o ot o o
infused with the highest doses of ~ Cacesimiterne it i ttutes oo
corrected CD34" cells, mimicking Ricedo Lipee, Albeet Cata§% ot . Scfate, Jor Sumest% Jmm Souerts,

Manfred Schmidt*s, Cristina Diaz de Heredia™", Julian Sevilla®2® and Juan A. Bueren®*23*

the response observed in mosaic
patients



A. Czechowicz

(Rbstract #697) FANCOLEN Il (Phase-Il Program)

Stanford Lucile Packard
"W Children’s Health | Children's Hospital
Stanford

Sponsor

““rocket

pharma

d Enrollment of patients with limited BMF: 9 patients
A Higher cell doses: Median cell dose 540,000 CD34* cells/kg (2.5x10°- 4.1x10°; CFC
VCNs > 0.5)
1 Outcomes consistent with patients 02002 and 02006 (FANCOLEN-I):
— For 2 of 3 patients with at F-U longer than 12 m, PB and BM VCNs > 0.1 (with
concomitant increases in BM MMC-resistance).

— For 3 of 4 additional patients with F-U longer than 6 months, PB VCNs were at least 0.05



Leukocyte Adhesion Deficiency

Autosomal Recessive PID

LFAI-ICAMI
VLA4-VCAMI ]
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Edith van de Vijver et al. Blood Cells Mol Dis. 2012

LAD-I

Gene| FERMT3 SLC35C1 e (21q22'3)
Protein| kindlin-3 FucTl CD18
Functional consequence| inside-out signaling B integrins fucosylation Absence/ decreased B2
Cascade point| Activation Rolling Tight adhesion
Patients <1/ 1000 000 <1/1000 000 1-9 / 1 000 000




Moderate:

2 — 30% CD18* neutrophils

LAD-I Phenotype

Necrotic skin ulcers

Perianal skin infection

Periodontal including gingivitis and

75% of patients die before 40 years old oral ulcers

Severe:

< 2% CD18* neutrophils

Otitis media

Sepsis

Respiratory tract including
pneumonia

75% of patients die before 2 years old

]

B moderate

M severe
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Almarza et al, JACI in practice . 2018
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RP-L201 Clinical Trial and Outcome Measures

Trial Design — Non-Randomized Global Phase 1/2 Study

m N (Planned) | N (Treated)

1 2
2 7

2
5

Primary Outcomes Secondary Outcomes

* Phase 1:
» Safety & preliminary efficacy
* Phase 2:

« Survival: proportion of patients alive
at age 2 and at least 1-year post
infusion (& not requiring alloHSCT)

 Safety

% of pts w/neutrophil CD18 expression at
least 10% of normal

% of pts w/neutrophil VCN of at least 0.1
copies/cell at 6m post-rx

Incidence and severity of infections
Improvement/normalization of neutrophilia

Resolution (partial or complete) of
underlying skin rash or periodontal
abnormalities




RP-L201 Clinical Trial and Outcome Measures

80+

Months post gene therapy

Patient Gender Age at Drug Product CD34+ Cell Dose
enrollment VCN
L201-003-1001 F 9 yrs. 3.8 4.2 x 106 cells/kg
L201-003-1004 F 3 yrs. 2.5 2.8 x 106 cells/kg
L201-003-2005 F 2 yrs. 1.8 6.5 x 10° cells/kg
L201-003-2006 M 7 mo. 2.9 4.3 x 10° cells/kg
@ 1001
@ 1004
@ 2005 20 -@- 1001
& 2006 - - 1004
- 2005
-8 2006

T T T 1
6 8 10 12

Months post gene therapy



RP-L201: Visible Improvements Post-Treatment

Spontaneous Abdominal Lesion

Baseline
(Pre-Treatment) | “

UCLA Mattel Children’s Hospital Data Sep 2020
LAD has received CIRM Funding




Preliminary Conclusions

Seven severe LAD-| patients have been successfully treated with RP-L201

with at least 3 months of follow-up.

Safety profile of RP-L201 appears favorable. No drug product-related SAEs.
Efficacy evident in 7 of 7 patients, including 2 patients with =2 12 months of
follow-up:

 Durable CD18 expression and Vector Copy Numbers in PB cells

« Resolution of pre-existing skin lesions

* No infections/hospitalizations after hematopoietic reconstitution



Pyruvate Kinase Deficiency

* Autosomal recessive disorder
OPEP 2ADP g @ PYRUVATE * Chronic non-spherocytic hemolytic anemia (CNSHA)

Y Ky . - - i
og T > 5 * Prevalence: 1/2x10* in Caucasian population (8,000 cases in EU and USA)
CH, O \
=~ JBCPyruvate Kinase = o *  More than 200 mutations described
N s’
AN / e Caused by mutations in the PKLR gene
\‘ ’I
1 I
‘ M Energy Deficit o o 2
&/ — — L W
ﬁGlycolySiS @Glycolysis HEMOLYSIS ®. 0./
L, 4 6 s
PKD: significant unmet medical need
_______________ > Anemia Palliative
Clinical Signs i Reticulocytosis » Periodic transfusions
RPK activity <25%E » Hyperbilirubinemia » Iron chelation
---------------- » Splenomegaly (=m==m====-----=_ ) Splenectomy
| 1
> lron overload l__-’_-'ff’_{'_rz?_’lf_,' :
Curative

» Allogeneic BM transplant: performed in selected cases
> Gene Therapy



Study Design

CD34* cell mobilization protocol with
G-CSF and plerixafor

G-CSF
(+24 hrs) l 1 1 l l l
Plerixafor
(G-CSF + 16-20 hrs) ﬂ ﬂ
CD34+ cell count ® ®
(Plerixafor + 3-10 hrs)
Apheresis
(Plerixafor + 4-10 hrs) p ;
I 1 1 1 1 1 1
Mobilization Day 1 2 3 4 5 6
Hold at 4°C ﬂ
L
| Transauction |

Product manufacture and treatment:

Patient’s
defective HSCs

Minimum cell dose
2x%108 CD34+ cells/kg

RP-L301 Viral vector
Infusion PGK CORPK- WPRE

[ Genetically modified ]

HSC (ex vivo)

Myeloablative
Busulfan
Conditioning _




Global Phase 1 PKD Gene Therapy Study - Clinical Trial Sites

Adults Pediatrics

EU: Madrid

US: California

Stanford Unlver5|ty Hospltal Stanford Unlver5|ty Hospltal

RP-L301-0119

NCT#04105166



Hemoglobin (g/dL)

Vector Copy Number

Preliminary Efficacy Results: L301-006-1001
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Preliminary Efficacy Results: L301-001-1002
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Preliminary Conclusions

 Safety profile of RP-L301 appears favorable

» |nfusion well tolerated in (N=2); no IP-related serious adverse events (SAES)
at 9- and 6-months post- infusion in adult patients

= Hematopoietic reconstitution in less than 2 weeks
= Patients discharged from hospital within 1 month following RP-L301 infusion

d Preliminary efficacy evident

= Both patients have normalized hemoglobin, improved hemolysis
markers, and no red blood cell transfusion requirements post-
engraftment

* No hospitalizations post-hospital discharge

= Clinical improvement is associated with evidence of engraftment as
measured by PB and BM VCN



Ensayos Clinicos en Marcha A s

Therapies Unit

2010 2012 2014 2016 2018 2020 2022 2023

Description FALV  Approval Phase | trial Licensing Aﬁproval al Last treated Last Approved
ODD EMA EUROFANCOLEN ODD FDA Phase |l tria atient Phase | treated pt Thera
Wrocket  RMAT & Fasttrack P orase | Py

Description of  Licensing  Approval Last treated patient Approved
the CD18LV ﬁpcket Phase I/l trial Phase I/ll Therapy

ODD : EMA; FDA
2025

Description of Licensing  Approval
the PKD LV #r?cket Phase I/l trial Therapy

ODD EMA ODD FDA



A New Generation of MSCs transduced with Lentiviral Vectors
with Enhanced Anti-inflammatory Effects

W

% CXCR4* MSCs

1L10 (pg/ml)

100+

801

60

40+

201

20000

150001

10000+

5000+

T
WT-MSCs

PGK-CXCR4-IL10

Secretion IL10

No detectado

WT-MSCs

PGK-CXCR4-IL10

COCXCR4 {E2A" colL10 - wPRE* —E— 3’

Expression CXCR4

VCN/cell

I
" 9 .©
v"o v"o v"&
¢ & & &
S
é‘ L £ L
N | p— e o s | - 124 KDa
- - | -3 k0

VCN/Cell

No detectado

WT-MSCs PGK-CXCR4-1L10



Enhanced anti-GVHD Effect of CXCR4/IL10-MSCs

A
1x10% human WT-MSCs or s
1x106 PGK-CXCR4-1L10-MSC S
5 10
Human cells analysis (% hCD45* cells) ;-fo
Day -1 Day 0 Day 3 Weight £ —
GVHD clinical signs $ 051
5x10° fresh human PB-MNCs * 0.0 . i_

NSG ‘é\ o\

10+

Grupo EICH

Grupo WT-MSC

GVHD score
£

% IL10-secreting hCD3" cells
iIn murine SP'GEI‘I

Grupo PGK-CXCR4-I1L10-MSC 0

Days post-transplant

- EICH A WT-MSC —— (CXCR4/IL10-MSC



Eurmplicihes

Patentam?
Eurcpean
Patent Dfice
Offfice europfen

des brevets

Acknowledgement of receipt

We hereby acknowledge receipt of your request for the processing of an international application according to the Patent
Cooperation Treaty as follows:

Submission number 10167918

PCT application number PCT/EP2021/074612

Date of receipt 07 September 2021

Receiving Office European Patent Office, The Hague

Your reference 906 555

Applicant Fundacion Instituto de Investigacion
Sanitaria Fundacidn Jiménez Diaz
(FIS-FJD)

Mumber of applicants 3

Country ES

Title MESENMCHYMAL STEM CELLS CO-
EXPRESSING CXCR4 AND IL-10
AND USES THEREOF




Non-viral CAR T cells
o3 @
DNA RNA Protein

Transposon vector Transposase (SB100x)
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Design and Manufacturing of TranspoCART19
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HD

Patient

Efficient transposition in PB T Cells from HD and ALL-Patients
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Efficient In vivo Cytotoxicity of Transpo-CART19

NSG . Do D1 D4 D7
1.5 Gy 10° NALM®6 3x108 CART cells I Monitoring by l
CD19* cells 3x108 UTD cells luminiscence
PBS
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Clinical trial

Multicenter, first-in-human, phase I/ll clinical trial
with transposon-based CD19-specific CART cells
In patients with CD19*R/R ALL
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