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Impact of NDDs and their relation to aging

Around 2.08 % of the Spanish population have a NDD that
impact in that person of around 23.354 €/year

69 %
Over 65 years
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Common patholes

mechanisms;
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Wilson et al., Cell 186, 2023 (https://doi.org/10.1016/.cell.2022.12.032)

Neurodegenerative diseases (NDDs): Brain regions, genetics, and aggregating proteins

%x“*‘iﬁ o

tLL

Wi et

i, B
:-:5-::-::-::-:5-’3?\. %x?:g-: :

Wilson et al., Cell 186, 2023 (https:/doi.org/10.1016/}.cell.2022.12.032)
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Cerebral cortex

Clinical (executive function-.. W :_
manifestations : o :;: Basal ganglia
. . ’.¢+ H
reflect distinct and movermet, reward)
.
overlapping
. . Thalamus
neuronal circuits (sensory gateway)
that progressively
H : Hippocampus
degenerate in . i
various ;
neurodegenergtive . (basicbody function) \ Cerebellum
. (balance, movement)
: ALS, SCA
diseases : -

Spinal cord lamina IX

PR _ 2 (muscle control and reflagg S :%: o _
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Wilson et al., Cell 186, 2023 (https://doi.org/10.1016/.cell.2022.12.032)
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The disease starts many years before
it manifest clinically

Alzheimer’s

Late stage
Early stage-mid stage * Dementia
* Anxiety

* Hypophonia

« Dysphagia

* Sleep disturbance

—— CSFAB,, (e.g. fragmentation)
—— Amyloid PET
—— CSFtau ears -
—— MRI+FDG PET ]
2 —— Cogpnitive impairment
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Things we need to know?

@® Which are the current treatments
- MoA
- Efficacy
- Security

@ Is there a need for new treatmenis

@® What do we know about the physiggathology of AD?
@® Which is the pipelineaiid which wotiid:be aretargeis?
@® When would we treatthe.patients?

@® Are thergtherasnostic biomarkers?
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Things we need to know? T ] (&fBenBedPhar

- MoA
- Efficay
- Security

Bt -
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Available drugs for AD: MoA, safety and efficacy
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Things we need to know? T ] &fBenBedPhar

@ Which are the current treat Nentsiiis..
- MoA i i o
- Efficay
- Security

"*:tt-l-
@ Is there a need for new tre atments, .
+:1¥"-|¥|-+"'1¥"

Wil
@® When would
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- MoA
- Efficay
- Security
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Thlngs we need to know? S e &f BenBedPhar

@ Which are the current treatme
- MoA
- Efficay
- Security

% :
@ What do we know aboutthe 1& opathology of /
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Which is the AD development pipeline enBedPhar

’s Drug Develoy t Pipeline

plasticity/
rotection

o\sease-Modlfyiﬂg Big;

Suropsychiatric—g T
‘Symptom Tx ~ 5 Vasculature (n=3)
=4) nf

n:
{ Metabolism/
Bioenergetics
(n=4)
Neurotransmitte
receptors (n=3)
Others (n=9)

e
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Proteostasis/
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Cummings et al., Alzheimer’s Dement. 2022; 8:€12295
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Things we need to know?
@ Which are the current treatments =
= MoA s :
= Efficay G
= Security =:.
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@ Is there a need for new treatm qa “I++¢ ,,;.
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The Multitarg:
Can NEF: be
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et drug sirategy for AD:
candidate?
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Rationale for the Multitarget
Strategy (MTDs)

Wity , O | 0 e ®
- : o mwcact [POten
Better orturitics to validafe n fhe fiture. ..

efficacy in other NDDs

Compared to combination of drugs:

- Same ADM\%%% g; .
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Steps we need to address:
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Homeostasis

~ Redox balance

+ HMOX1, NQO1, TrxR, cGS,
GCLc, GCLm, Gpx, GR ...

( Purine metabolism )
PPAT, MTHFD2
A HEF2) i Sy ( Pentoses metabolism )
7 G6PDH, PGD, IDH1, ME
Lipid metabolism )
ACC1, FAS, SCD1, ACL...

HS SH ROS, Electrophlles

Proteasomal &~ @
degradation (D)

@@ q "ROSi Inflammation )
: ok REEREE MARCO, CD36, IL17D

YKYA st eAN Proteostasis )
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Cuadrado et al., Pharmacol Rev. 2018 Apr;70(2):348-383. doi: 10.1124/pr117014753 2
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Nrf2 expression patterns are altered in hippocampal neurons of
Alzheimer disease and Lewy bod varlant of AIzhelmer disease.and
neurons of the substantia ,_ﬁ?”::ﬁ-.‘ i i

#
*
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Pathological markers in AD BenBedPhar

Transgenic mouse

Amyloidopathy
(AB)
+

nf:la:mmat?g%r.\ 1. Tauopathy
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Model validation: We should be able to reproduce == BenBedPhar
pathological pathways related to NDDs

By %@gﬁx{ﬁ%rﬁmrmmgﬁx .
S i g?gw_:%
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Neuroinflammation and oxidative markers are exacerbated in

C E
CcCosC :
the absence of NRF2. BenBedPhar
A B G
NRF2WT  NRF2.KO AT-NRF2WT AT-NRF2KO - s S .
, - . st A - £ L E H -
! 1 i - 5 : ML AT T AT-NRF2KO
Qo 0.8 5 " . E
§° £ éd ontine reticular i , GEAP: r—4 - & 2
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_ : GFAP
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Protein levels
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Rojo et al., Redox Biol. 18: 173—180. 2018
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Lack of NRF2 leads to more tauopathy nBedPhar
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AT-NRF2-KO

m

-

2
~hi
At

2
8

3

£

jd
@

gxx 'Itiﬁ Fil i, @Ex:W

. “hP; ?.- H
:\'.CS'EH:-' _ o a4 B = ~hPT L : x:?ﬁains{e.: Spinal cordxi E-E ?“':. H ‘?-E
Rojo et al., Redox Biol. 13:444-451. 2017
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NRF2 deficiency impairs long term o= BenBedPhar
potentiation and spatial learning and memory
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The NRF2 inducer DMF improves memory and motor
deficits in AT-NRF2-WT mice

0 2 4 6
Time (weeks)

G - VEH
04 = DMF
g 03
§02
£ 01t K
| i

AP-sM-nﬁ-g,,.:-h.'-

Rojo et al., Redox Biol. 18 173—180 2018
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PPI-NRF2 inducers as inigvative therapies feor NNES

@\,2.
.~ o ' Ra-@ Tau:NeuroDiscovery:::::F2022/BMD-7230-CAM-22
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Pharmacological modulation of Nrf2
© Electrophilic compounds- covaiéns adducts with vdryl
groups of cysteins in Keap-1 by oxidation ation
® Curcumin
® Resveratrol
o Sulforaphane
o CDDO-methyl- Bardoloxone
d Dimethyl fumarate ) g&
i .
@ Protein-protein bitors (PPls)
BLE : ; : B-TrcP DNA Trans-
Kea tivation RXRa binding binding binding activation
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Computational screening platform

VIRTUAL scneeuluﬁwm : ¢
Compound Datab )
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In vitro pharmacological screening of
the compounds

IN SCIENCE & TECHNOLOGY.

> 20 mill
compounds

Validate target: NR

AREC32 cells F

BBB pass estimation

iability (MTT) a 30 y 100 N }
{“in SH-SY5Y y HEPG ells |

Melatonin and
_ resveratrol
erivatives

{ “Proteccion frente I Brateccién frente estrés B i
I N { Efecto anti-inflamatorio:
n déTzusei. 1 “oxidativo/fallo mitocondrial Glia +LPS (nitritos-Gri
{* stsvsy () ia +LPS (nitritos-Griess)
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Lox5 J nAgiRs MT feceptors, J
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KEAP1-NRF2 PPI lead compound

Basal

CD = 0.560 uM

Luciferase Activity
(Fold increase)

Basal 0.3 . 37 g

ND523 (UM)

NRF2 intensity/nuclei area (U}

CcoskE

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY.

ND523 10 uM ND52330° M

Basa! 10 30 10

Sfn
ND523 (uMjy (uM)

BenBedPhar
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Non-clinical
studies 3-5 yea

Basic research
2-3 years

New compound efficacy
Discovery and and safety research
origination of new |

that Non-clinical studies> H
become drug +Pharmacological efficacy "
i studies
candidates
- Pharmacokinetics studies c

. ~Toxicity studies.
- Synthesis of
new compounds

T <cMC>
- of target
molecules design, devel
-Screening s
- Formulation 5
research = lal drug quality
Resear covery 1 pre-clinical

B
imber of_i_?npounds

Wi

“Ciinical studies
137

Confirmation of efficac) .
safety in humar t
of | Coi
as | effective, safe | effical
s, in | dosage and safety i
umber | administration | comparisoi
hy method in a existing
small number | medicati
of patients. a large
of pati
H PTr-
e e

Drug reseach and development Process

Filing of new -4+
drug application ng marketing
with th - the Na check of safety
Ministry of 2aith and directions
Health, Lal isurance drug for use
and Welfar ice list
S
B Reg. approval
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EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY.
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Elena Tortosa
talento CM-mo
Elsa Cortés (Juan
Catalina Requ
posdoctoral)
Laura Hautrivé

. B2017/BMD-3827
(NRF24AD-CM)
Convocatoria Biomedicina 2017
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Invertimos en su futuro
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- Antonio Cuadrado (UAM-CSIC)
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(NeuroprotectionLap)

e

Thanie Boue for Your attentioin
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