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CONTROL HUMAN IPSC-DERIVED ASTROCYTES RESCUE THE DEGENERATIVE PHENOTYPE OF P.A53T-aSYN IPSC-DERIVED NEURONS
GENERATED FROM PARKINSON'S DISEASE PATIENTS

EAAHNIKO INZTITOYTO ITASTEP
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Introduction

Parkinson's disease (PD} is characterized by
progressive loss of midbrain dopaminergic
neurons resulting in motor and non-mator
symptoms. The histopathological disease
hallmark is the presence of intraneuronal
protein inclusions, termed Lewy bodies and
Lewy neurites (1). Approximately 10% of PD
cases are associated with mutations in
specific genes, such as the p.A53T a-
synuclein (aSyn) mutation (G209A in the
SNCA gene), causing a familial form of PD
with early onset and severe phenotype. While
the disease mechanisms remain largely
unresolved, cell reprogramming provides a
uniqgue human setting for studying PD
mechanisms. The aim of our study is to
i the ib of no |
cells and their interactions with neurons in PD
and uncover novel disease targets for
therapy. We have previously established an
induced pluripotent stem cell (iPSC)-based
neuronal model from patients harboring the
p.AS3T mutation, which displays disease-
associated phenotypes, including protein
aggregates,  axonal  pathology,  and
compromised network connectivity {2). Here,
we generated ventral midbrain-patterned
iPSC-derived astrocytes and developed a co-
culture system of p.AS3T or control neurons
on either p.A53T or control astrocytes at all
possible combinations, and examined their
reciprocal interplay.
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Mirk/Dyrk1B kinase controls the generation and the columnar organization of spinal motor neurons via Sonic hedgehog pathway
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Abstract

Objective: Spinal motor neurons (SpMNs) control diverse motor tasks including respiration, posture, and locomotion. SpMNs are organized into median (MMC), lateral (LMC), hypaxial (HMC), and preganglionic (PGC) motor columns respectively. LMC MNs at the brachial and lumbar level of the spinal cord subdivide into medial LMC (LMCm) and lateral
LMC (LMCI) columns innervating the muscle limb ventrally and dorsally, respectively. Here, we intend to elucidate the role of the Mirk/Dyrk1B dual-specificity minibrain kinase in the generation, survival, and columnar organization of SpMNs in the developing spinal cord. Materials and : We performed g d- of-function and pk

rescue studies by applying in ovo unilateral electroporation at E2 chick embryonic spinal cord, Whl|e the in vitro phavmacolog»cal inhibition of Dyrk1B kinase activity in E12.5 embryonic mouse primary spinal motor neuron (SpMN) cultures is in progress. Results: Functional integration and cross-talk between Mirk/Dyrk1B kmase and Sonic hedgehog/Gli,
PI3K/mTOR/AKT, and MEK/ERK signaling pathways affect cellular and molecular processes in devel , and We revealed a novel role for Mirk/Dyrk18 kinase in the generation of SpMNs in the embryonic chick spinal cord by regulating the Sonic hedgehog (shh) pathway. Using in vivo gain-and-loss-of-function and phenotype
rescue approaches in'E2 chick spinal-cord and s siibisequent analysis at 4, we found that DyrkiB cverexpréssion promoted-at B4 call-cycle:exit and:hieuranal differentiation I & cell-autonomous manner; while inva non-cell manner Dyrk1B o d increased apoptosis specifically in the MN domain, followed by a dramatic
loss of p2, pMNs, and p3 progenitors, as well as of post-mitotic motor neurons (MNs) and V2a interneurons (INs). This intense ventral phenotype of Dyrk1B overexpression i the i of Shh signaling. In agreement, real-time RT-qPCR analysis revealed tha( Dyrk1B overexpression in the E2 chick spinal cord reduces dramatically Shh and
Gli3 mRNA levels at E4. At E6, the loss of MNs is selectively reflected in reduced LMCm MNs that innervate the muscle limbs ventrally. In pt rescue the P d Shh signaling, due to Dyrk1B overexpression, was restored by using AZ191 compound, a specific DyrK1B kinase inhibitor, or SAG agonist of Smoothened (SMO), which
activates the Shh pathway. Both compounds resulted in the restoration of p2, pMNs, and p3 progenitors, as well as of LMCm MNs. The specific effect of Dyrk1B in LMCm MNs could be explained by our finding that Shh is expressed exclusively by LMCm MNs at the E6 chick spinal cord. Pharmacological inhibition of Dyrk1B kinase activity in E12.5 mouse

MNs primary cultures is in progress. Conclusions: In conclusion, Mirk/Dyrk1B kinase acts as a transcriptional suppressor of the Sonic hedgehog pathway, thus regulating the number of p2, pMNs, and p3 progenitors that are under the strong influence of Shh gradient, and especially controls the generation and survival of SpMNs as well as their columnar
organization in the LMCm column.

Results 5. Overexpression of Dyrk1B at E2 chick spinal cord promoted at E4 premature cell cycle exit combined with 7. DyrkiB ion at E2 reduced ically at £4, 8. In gain-of-function experiments (GOF), DyrkdB overexpression at E2 promoted at E4, in a no-cel

increased apoptosis in ventral spinal cord and MN domain in a non-cell autonomous manner resulting in the Shh and Gli3 mRNA levels (A,B), while Dyrk1B inactivation by autonomous manner, dramatic loss of p2, pMNs, and p3 itors. In loss-of-f i (LOF),

1. Dyrk1B is expressed by cycling neuronal progenitors in the VZ and by post-mitotic motor neurons (MNs) ~reduction of the total number of motor neuron progenitors (pMNs), post-mitotic MNs, as well as V2a INs. using AZ191 (D) or Shh activation by using SAG (E,F) increased the inhibition of Dyrk1B by using AZ191 or the activation of Shh by using SAG promoted increased number of
i e

in the MZ of chick and mouse spinal cord respectively.

the mRNA expression of Shh (C,D,E) and Gli3 (C) suggesting p2, PMN, and p3 progenitors. In rescue phenotype experiments by using AZ191 or SAG, the progenitor

Al that Dyrk1B is a potent transcriptional suppressor of Shh and populations were restored (A-D).
A Embryonic and adult mouse spinal cord B. Embryonic chick spinal cord 6li3.
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2. Dyrk1B protein levels are decreased during
chick and mouse CNS development
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3. Dyrk1B is expressed by LMCm MNs at E14.5
mouse spinal cord and by Shh-expressing floor
plate

9. The observed loss of MNs at E4, as a consequence of Dyrk1B overexpression at E2, is selectively reflected at E6 in reduced LMCm MN population (A,
B). Notably, LMCm MNs innervate the muscle limbs ventrally (C). In foss-of-function (LOF) experiments by using AZ191 the LMCm motor column was
increased (D, E), as the same effect was observed when we activated Shh pathway by using SAG (F, G), thus indicating that Shh regulates LMCm MN

& I vivo guin-and-doss:of fuiction and mechanistic phenotype

formation.

rescue experiments at E2 chick spinal cord showed at €4 that A (T 1 D. F. 10 Notably, shh s
A2191 reversed the strong effect of DyrkiB on cell cycle exit 2 — [T I e ] i = expressed  exclusively by
by increasing the total number of proliferating PH3"cells (A,8) — — =

|
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whole MN domain (E).
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and of post-mitotic MNs (C,D).
A -

4. Dyrk1B overexpression at E2 promoted at E4 cell cycle exit and neuronal
differentiation in a cell-autonomous manner

11. Our study suggests that Dyrk1B acts as an upstream
transcriptional suppressor of Shh and GIi3, during spinal
cord regulating of

DYRKIB LOF + [SHHactivation]  §pMNs as well as their columnar organization.

I I e

Conclusion: DyrkiB acts as a potent upsteam transcriptional suppressor of Shh and Gli3, during spinal cord development, thus regulating the number of all progenitor
populations that are under the strong influence of Shh gradient, and especially controls the generation and survival of SpMNs as well as their columnar organization.
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Evaluation of induction of fetal hemoglobin synthesis by genome editing of cis- and trans-acting components of the B-globin locus
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BACKGROUND & AIM

Reactivation of y-globin can ameliorate the clinical phenotype of p-
hemoglobinopathies by functional coempensation B-globin
deficiency and anti-sickling action of fetal hemoglobin (HbF). It is
thus a universal therapy approach, petentially applicable to all p-
hemoglobinopathy patients, irrespective of genotype.!
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MATERIALS & METHODS

We explored genetic modification of globin expression r

Figure 2 Large HBB locus deletions. Schematic diagram of
known large genomic deletions (=7 kb) in the [-g lobin cluster
causing tha assemia or hereditary persistence of fetal hemoglobin
SHPFH:’) lue b'us? The large 7.4-kb delelion created by our
ual-fargeling single RNA-puided CRISPR/CaslZa sysiem is
indicated by the yellow bar. Modified from?

2. Analysis of editing efficiency
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and the [i-globin locus as potential therapeutic approaches for li-
hemoglobinopathies by reactivation of y-globin. To this end, we
employed the CRISPR/Cas9 system to abolish expression of two
known y-globin repressors, BCL1IA, by targeting its erythroid
enhancer, and ZBTB7A (trans editing), and a dual-targeting single
RNA-guided CRISPR/Casl2a system to create a large (7.4-kb) -6
intergenic deletion at the f-globin locus (cis editing) (Figure 2).
Tools were delivered as ribonucleoprotein (RNP) complexes by
nucleofection in [IUDEP-2 and primary thalassemic CD34+ cells.
Edited cells were assessed for on-target editing efficiency by
Inference of CRISPR Ldits (ICE)3 and digital polymerase chain
reaction (dPCR), and amalysed after erythroid differentiation by
IIPLC for globin/hemoglobin expression and by flow eytometry for
intracellular HbF expression. Analysis of clonal populations of
[UDEP-2 cells bearing the 7.4-kb deletion is underway te confirm
findings in bulk edited cell populations.
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Figure 3 Editing cfficicney, (A) Assessment of on-target indel
mutations uwaf by CRISPPJCaﬁ and CRISPR/Cas12a systems
at ZBTBTA, BCL1IA, HBB and HBD loci in nucledfected
HUDEP-2 (n-4) (Ie[l) and primary thalassemic CD34+ cells
(n—l& 3 "hr) by ICE (B) chematic of the nanoplate-based

uplex assay developed to detect the 7.4-kb delction or
inversion in Casl2a_HBB/HBD edited HUDEP2 cells, The
PCBP2 gene was used as a reference gene. (C) Quantitication of
the HBB/AIBD  74-kb deledon and ~ inversion in
Cas12a HBB/HBD edited HUDEP-2 cells (n=4). Error bars
represent the SD,
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Figure 4 HPLC analyses of HUDEP-2 and primary

thalassemic CD34+ cells across treatments.
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RESULTS

4. Flow cytometry analysis of HbF epression
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Figure 5 Tlow cytometry analysis of 1IbI' pasitive cells (A) Representative flow

cylemetric_analysis plots of differentiated HUDEP-Z cells stained with anti-HbL

antibody (()\IT ROL,_UNSTAINED serves as negative control. (B PCTLC“'A#E\ of

HbF positive cells and (C) mean ﬂuurtsu:nce intensity (MFI) in EP-2 cells

% =4). Hrror bars represent the SD, *P=0.0447, **P=0.0028, ’*““l‘=0 0004 (vs.
ONTROL)

CONCLUSIONS

Preliminary results of the study suggest that generation of the 7.4-
kb cis deletion at the P-locus, relying on the highly efficient non-
homologous end-joining (NIIEJ) repair mechanism of double-
strand breaks (DSBs), may lead to higher HbF levels than the
disruption of key trans-acting components and y-globin repressors
BCL11A and ZBTB7A, which are also involved in other essential
functions of hematopoie:
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CELL-INTRINSIC PATHOLOGICAL CHARACTERISTICS IN
AS53T-ASYN IPSC-DERIVED ASTROCYTES FROM PARKINSON’S DISEASE PATIENTS
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Introduction

Astrocytes, the most abundant cells in the human brain play critical
roles in neuronal health while they can exert neuroprotective or
neurotoxic effects upon disease. However, their involvement in
Parkinson's disease {PD) has only recently started being appreciated.
Accumulating evidence suggesting astrocytes as important players in
neuronal dysfunction and interplays between astrocytes and neurons
may provide insights into PD pathology. Here we used our previously
established human induced pluripotent stem cell (iPSC) model® to
investigate if the endogenous expression of pAS53T-aSyn, an autosomal
dominant mutation of alpha-Synuclein related with PD, in astrocytes
causes cell-autonomous dysfunction.

Materials and Methods
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Astrocyte

Indi ning NPC Differentiation Astrocyte Maturation

Characterization of ventral midbrain-patterned astracytes derived from
healthy and pA53T-aSyn iPSCs (iAstro) was performed on day 28 of
differentiation. Treatments with proinflammatory cytokines TNFa, IL-
la and Clq (TIC) or Thapsigargin (Tg) were assessed after day 44.
Quantification of p(Ser129)aSyn puncta and protein aggregates was
performed using the FlJl macro “AggreCount”.
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Conclusion: Our data demonstrate that the p.A53T-aSyn mutation causes intrinsic dysregulatlon in astrocytes, related with proteostasis and
clearance mechanisms that may have a critical contribution in PD neuropathology.



. IN VIVO MICROGLIAL BIN1 DELETION FOLLOWING LPS-INDUCED NEUROINFLAMMATION REGULATES MICROGLIA PROLIFERATION
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Introduction

Microglial activation has been recently considered a crucial player in the pathogenesis of the majority of neurodegenerative diseases including AD. However, the contribution of microglia activation in AD progression has been controversial. Genome-Wide Association Studies have identified several Single Nucleotide
Polymorphisms (SNPs) strongly associated to increased risk of developing Late Onset Alzheimer’s Disease (LOAD), many of which are related to microglia activation. SNPs in the locus harboring Bridging Integrator 1 (BIN1) gene show the strongest association with AD, after Apolipoprotein E. BIN1 is a member of the
Bin/Amphiphysin/Rvs (BAR) family of adaptor proteins implicated in cell membrane modelling dynamics. Although, its role in neurons has been studied both in vitro and in vivo, the role of BIN1 in microglial activation state and its contribution in LOAD pathology remains to be clarified. To this end we have developed a
conditional transgenic Cx3CR1 Cre-ERT2//Bin1 fl/fl mouse, in which BIN1 is knocked-out in microglial cells upon tamoxifen administration. Furthermore, we have challenged BIN1-KO mice with LPS, to investigate the effect of microglia-specific Bin1 deletion on mouse brain under homeostatic and inflammatory
conditions. We are analyzing the transcriptomic profile of all brain cell populations by snRNA-Seq to reveal novel targets related to microglial BIN1 and we are performing real time PCR and immunohistochemical analysis to validate our sequencing data.
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EFFICIENT EPIGENETICALLY-MEDIATED REACTIVATION OF GAMMA GLOBIN EXPRESSION IN AN
IMMORTALIZED HUMAN ERYTHROID PROGENITOR CELL LINE

Fotios Papadopoulos'?, Kiriaki Paschoudi 2, Agapi Pantou'2 | Theodora Intzou'2 |Evangelia Yannaki!2? | Nikoleta Psatha'
"Department of Genetics, Development and Molecular Biology, School of Biology, Aristotle University of Thessaloniki, Greece,
2Gene and Cell Therapy Center, Hematology-HCT Unit, G. Papanikolaou Hospital, Thessaloniki, Greece,

*Division of Hematology, Department of Medicine, University of Washington, Seattle, WA, USA

INTRODUCTION

Over the last few years, the development of genome editing approaches
for beta-hemoglobinopathies enabled the targeted introduction of genomic
tools to either correct point mutations or induce disease-modifying
mutations, such as the reactivation of gamma globin to cure B-
hemoglobinopathies. Despite the promising results that have emerged
from clinical and preclinical genome editing applications, limitations still
exist due te the generation of potentially harmful off- and on- target effects,
related to the induction of double strand brakes(DSB). Recently, the
develcpment of custom-designed epigenome editors (epi-editors) has
enabled the development of alternative and less invasive approaches for
targeted gene regulation. Aim of the present study is to address the
feasibility and the efficacy of epigenetically mediating gamma globin
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First, we established a HUDEP-2 cell line that stably expressed the epigenome
editor-dCas9-KRAB (dCas9/KRAB HUDEP-2 cells). Next, we designed gRNAs
that target cis-regulatory elements of the three master regulators of gamma
globin expression during development, BCL11A, ZNF410, LRF. Following
transduction with lenti-guide veclors, dCas9/KRAB HUDEP-2 cells were
cultured both in expansion and maturation medium.

RESULTS

In order to introduce specific epigenetic alterations, we used the gRNAs depicted
below to target specifically the erythroid enhancer of BGL11A, along with the
ZBTB7A and the recently identified HBG-suppressor, ZNF410 promoters
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Epigenetic suppression was generally well tolerated and didn't affect cell
proliferation during expansion or maturation. We did however observe a small
reduction in cell numbers by targeting LRF prometer with LRF_g2.
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During expansion we didn't observe significant differences in HbF levels.
However, at later stages of maturation we noticed a significant increase of
%HbF+ cells within the transduced populations in all groups. This HbF increase
was significantly pronounced when targeting the ZNF410 promoter compared to
both the BCL11a-enhancer and ZBTB7A-promoter

CONCLUSIONS

Overall, the epigenetic mediated inactivation of the three gamma globin
master regulators, BCL11A, LRF, ZNF410, seems to be feasible and
effective, leading to significant HbF induction in HUDEP-2 cells during
maturation. Future studies in primary cells are required to explore
translatability of these results.

References Funding

1. Yannaki E, et al. Hum Gene Ther. 2021

2. Fontana, L, et al Genies 2023

3. Thakore Pl et. al. Mat Methods. 2015 @ !;!&E;.!is;!?
Research & Innovation

ol * FHA
>~ Advanced
* L Research Grant

* L




EAAHNIKO INETITOYTO ITAXTEP

NSTITUT PASTE ELLEN

INTRODUCTION

Long-term adverse side effects of chemotherapy, also
known as "Chemo-Brain”, have been only recently
anticipated and several mechanisms are proposed to be
involved in changes regarding brain structure and function
following systematic use of chemotherapeutic agents. These
include reduction of Neural Stem Cell (NSC) proliferation
rates in adult brain neurogenic zones, white matter
degeneration and inflammation. This phenomenon is
particularly pronounced in cancers, such as glioblastoma,
which are inherently resistant to chemotherapy requiring
high doses of chemotherapy to eliminate them, resulting in
its high concentration in the cerebrospinal fluid. Aim of the
project is to investigate the response of adult brain’s
subgranular zone of dentate gyrus of the hippocampus to
widely used antimitotic/ chemotherapeutic agents.
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Disrupted neurogenesis and increased neuroinflammation following brain chemical lesion

Mirka Fourmouzi 1 *, Eleni Makarouni 1 *, Irini Thanou 1, Mary Margariti 1, Dimitra Thomaidoul

1 Department of Neurobiology, Hellenic Pasteur Institute, 127 Vas. Sofias Avenue, 11521 Athens, Greece

PROTOCOL

In order to investigate the response of adult brain’s
neurogenic zones and, as well as, adjacent brain
parenchyma areas, to widely used antimitotic/
chemotherapeutic agents, the agent Cytosine
de (Ara-C) is in two stereotaxi
Intraventricular injections (single dose 0,3 mg/kg).
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Ara-C intraventricular (IV) injection results in altered cell dynamics in the SGZ of the DG of
hippocampus, indicated by a statistical significant decrease of the DCX" cells at 4 and 15 days
accompanied by 2 transient increase of the NSCs with radial morphology specifically at 4 days.
The decrease in DCX+ neuroblasts is completely overturned at & weeks where a notable
augmentation of DCX+ neuroblasts as compared to control condition is evident.

The loss of dendritic projections of DCX neuroblasts along with the abnormal migration deeper
into the granule cell layer following Ara-C administration, may be indicative of neuroblasts
disturbed or delayed maturation

The increased numbers of NSCs at 4 days post Ara-C administration is supported by the elevated
expression of the quiescent transcription factar Bmpd and each downstream target Idd, bath
contralling NSCs quiescence.
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the population of DCX+ cells in the DG niche.

[ Loss of dendritic projections and abnormal migration of DCX* cells deeper into the GCL.
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Further, Ara-C triggers neurcinflammation in both adult neurogenic niches and adjacent regions,
with an extensive presence of reactive astroglia and microglia.

Our studies are on-going to further investigate the molecular profile of the niche and quantify the
differences in at different time points foll
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PML REGULATES THE SPECIFICATION AND POTENTIATES THE SURVIVAL OF NEURAL STEM CELLS

% Sirago Spanou', Takis Makatounakis?, Joseph Papamatheakis?, Androniki Kretsovali®*
*&WY 11MBB, FORTH, Heraklion, Greece, % Biology Department, University of Crete, Heraklion, Greece
N *Corresponding author: Androniki Kretsovali, email: kretsova@imbb.forth.gr

INTRODUCTION & AIM OF STUDY
The Promyelocytic Leukemia Protein {PML) originally characterized as a tumor suppressor, regulates various biological processes, such as gene transcription, cell proliferation and apoptosis. In embryonic (ESCs) and
induced pluripotent (iPSCs) stem cells PML is required for maintenance of the naive and acquisition of the induced pluripotency state. Recent studies report PML as a hub gene for Alzheimer’s Disease (AD) and that
PML bodies co-localize with the ¢’-terminal region of Amyloid Precursor Protein (APP-CT) in correlation with AD pathophysiology. Although previous studies suggest that PML regulates neuronal plasticity and
clearance of toxic poly-Q protein aggregates, there is no conclusive evidence for a role in neuroprotection or neurodegeneration. In this work we examine the role of PML in neuronal cell specification and
survival from neurotoxic stress. We also study the involvement of PML in AD employing the 5xFAD mouse model,

eNSC survival following B-amyloid stress PML protects eNSC from apoptotic death and potentiates the autophagic flux Reduced nuclear expression of PML in 5xFAD mice compared to the WT
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We propose that PML:

+ is required for neurcnal specification of eNSC.

» shows a neuroprotective function in vitre by enhancing the defence against B-amyloid and apoptotic stress, sustaining the mitochondrial integrity and potentiating the autophagic flux of neuronal cells.
* might exert a neuroprotective function in vivo.

This research is co-financed by “DINNESMIN-MIS 5032840” and IMBB-FORTH internal funding.



ID p11

* Department of Materials Science and Technology, University of Crete, Heraklion, Greece
? Institute of Electronic Structure and Laser, Foundation for Research and Technology Hellas (FORTH), Greece

Purpose of the study
Bone is  highly dynamic tissue that undergoes continuous mechanical forces through lifetime. Mechanical stimuli applied on scaffolds resembiing the human bone tissue have major
effect on [1] Poly(3,4 i PEDOT) is a piezoelectric polymer that responds to mechanical stimulation producing an electrical signal that promotes the
of ic cells by opening voltage-gated calcium channels [2]. The aim of this study is to examine the biocompatibility and osteogenic responses of pre-
osteoblasti cells cultured onto novel tissue engineered piezoelectric PEDOT-containing scaffolds applying mechanical stimulation.
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Figure 1. Schematic on the synthesis of scaffolds.

Materials and methods
Two different concentrations of PEDOT (0.15% w/v and 0.10% w/v) were combined with a 5% w/v poly(vinyl alcohol) (PVA) and 5% wj/v gelatin, casted into wells

. freeze dried and
crosslinked with 2% v/v (3-glycidyloxypropyl)trimethoxy silane (GOPS) and 0.025% w/v Non- scaffolds for all were also evaluated for comparison.
Crosslinked (C) and non-crosslinked scaffolds without PEDOT were employed as control. Physicochemical characterization was performed by means of the % porosity, swelling and
degradation rates and FTIR analysis. Al scaffolds compositions were mechanically characterized by measuring their Young’s modulus. Biological evaluation has been performed using
MC3T3-E1p ic cells, on cell viability by means of the PrestoBlue® assay and cell morphology by Scanning Electron Microscopy (SEM). Osteogenesis
related markers have been evaluated including the alkaline phosphatase (ALP) activity following a staining protocol and observation under a confocal laser fluorescence microscope.
Collagen and calcium production by the cells have been determined by the O-cresol phthalein complexone (CPC) method and Sirius red staining, respectively. Calcium and phosphorous
have been analyzed by Energy Dispersive Spectroscopy (EDS) and atomic-resolution mapping and biomineralization via X-Ray Diffraction (XRD). The mechanical stimulation on the cell-
loaded constructs by applying uniaxial compression (by means of a MechanoCulture bioreactor) was based on a previous protacol [4] using 1 Hz frequency, 10% strain for a duration of 1 h
every second day.

Physicochemical evaluation of the scaffolds
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The presence of PEDOT led to a
significant increase of swelling
ratio from 49% to 87% and a
reduction of degradation rates
from 75% to 50%.

PEDOT_0.0_C

Figure 2. The porosity of al scaffold compositions depicted via SEM (a). Evaluation of % porosity calculated
through Imagel (b). Crosslinked scaffolds present higher porosity values than the non-crosslinked with the
exception of the PVA-Gel (control) scaffolds, which exhibit fewer pores. PEDOT 0.15_C indicates the most well-
defined pores,

DEVELOPMENT OF MECHANO-ACTIVE SCAFFOLDS FOR ENHANCED OSTEOGENIC DIFFERENTIATION
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Biological evaluation of the scaffolds
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- . - . Figure 5. Representative SEM images
showing the morphology of pre-
osteoblastic cells seeded onto the
different scaffold compositions after 1, 3
and 7 days. At day 3, a modenate cell
number is visibly adhered onto the
scaffolds, with the exception of PVA-Gel
{control) scaffold, which exhibit fewer
attached cells. At day 7, pre-osteoblasts
have fully covered the surface of the
scaffalds. Scale bar represents 10 um (a)
Cytotoxicity assessment on days 1, 3 and 7
expressed as absorbance values. Al
scaffolds exhibit great biocompatibility,
with the PEDOT_0.15 slightly exceeding
the other compositions (b).

Day 3 Day 1
o [ e
b > =

o
N

Day 7

Osteogenic differentiation in dynamic vs static cell culture

PUAGELC PEODT 015 PEDOT015.C PUAGELC PEOTOL  PEOOTO1C  PECOTOIS  PEOOTO1SC ()

Fon
H
S

o

L &

Day 3
Day 7

Figure 8. Levels of collagen (a) and calcium m on days 4,6, 8,
11,13, 15, 18 and 21, depicted by growth curves. §' designates
static culture, ‘D' dynamic culture {under mechanical
stimulation), ‘C’ crosslinked.
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Figure 9. Biomineralization of hydroxyapatite evidenced via SEM
(c) and XRD analysis (d). S’ designates static culture, ‘D’ dynamic
culture {under mechanical stimulation), ‘C’ crosslinked.

Figure 7. Determination of the calcium mineralization through
atomic-resolution mapping and EDS analysis. Calcium is shown in

Figure 6. Alkaline phosphatase activity on days 3, 7 and 18 vellowand phosphorouslh purple dots.

observed by confocal laser scanning microscopy following staining
(green).

Conclusion

The development of a selftriggered mechano-active scaffolds promote bone tissue regeneration based on our hypothesis. The results indicate that the PEDOT:PSS/PVA/Gelatin scaffolds
support the adhesion, if and of the pri cells under Particularly, the constructs of PEDOT_0.15 loaded scaffolds
under mechanical stimulation enhanced biomineralization by the production of hydroxyapatite as evidenced via EDS and XRD analysis. The scaffolds demonstrate superior biological
properties for bone tissue engineering and other load-bearing tissues with amplified matrix production via mechanical stimulation.
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Introduction Materials and methods

The abnormal and undesirable overactivation of T-cells is a main characteristic for many pathological conditions, such as autoimmune| [Our laboratory has generated 30 different Nbs that recognize a poorly censerved region of
diseases (1), as well as a side effect for T-cell-based immunotherapies, such as CAR-T-cell therapies (2). Therefore, many research| [Lck and has cloned them into plasmids for inducible eukaryotic expression. These Nbs were
strategies focus on manipulating the T-cell activation by targeting the Lck protein, a member of the Src family of protein tyrosine| |[screened for Lck-binding after co-transfection with Lck in HEK293T cells. The top Nb
kinases (SFKs) (3). Lck is a key protein for T-cells, as it is responsible for the initiation of T-cell signaling after T-cell receptor (TCR})| |candidate was then transduced in the Jurkat T-cell line for further testing of Nb's ability to
stimulation, making it an attractive target for inhibitory molecules (4). However, its high homology in the catalytic center with other SFK| |bind the endogenous Lck. The same Nb was co-transfected with other SFKs in HEK293T cell
members (Lyn, Fyn, Src etc.) has been a barrier for its specific and efficienc inhibition (5). The current study aims to the selective| [lines and transduced in a B-cell line (BJAB) to test its binding to other SFKs. The binding
inhibition of Lck, by the intracellular expression of blocking nanobodies (Nbs), some small, camelid-derived antibody fragments. Here| [abilicy was tested with co-immunoprecipitation (co-IP) assays and Western blots. Finally,
we experimentally assess the specificity of Nbs binding to Lck compared to other SFK members. confocal microscopy was used for the detection of colocalization. The Nbs were fused with an
HA-tag in their C-terminus, in order to be detectable.

Results
HAIP Lysates HAIP Lysates HAIP Lysaues -Dox +Dox +Dox -Dox  +Dox +Dox
: A HAIP HAIP Lysate HAIP HAIP Lysate
| NbS NbG NbE -Dox NbS NbG NbE N I Lek Fm
Do N e T e B e B K| - -
Lok ———— L | Lok S— e Lck 5¥s - e =
Actin — e e s Actin | Actin W At Actin e G S— — /cth
—— ———— ——
HA _ Ha || HA — — HA HA WA | HA | — Ha
Figure 1. Nb$ can bind to Lek intracellularly. Figure 2. NbS binds specifically to Lck but not to other SFKs.
Co-immunoprecipitation {co-1P) experiments for Lck and Nbs. Nbs were immunoprecipitated with anti-HA Ab and the bound Lck Co-immunoprecipitation (co-IP) experiments showing the specificity of NbS. NbS was immunoprecipitated with anti-HA Ab and the
was detected by anti-Lck Western blot, The presence of Lek indicates a binding complex with Nb, Levels of Lck, Nb expression bound SFKs were detected with Western blot, using corresponding Abs. Levels of SFKs, Nb expression and actin in total lysates are
and actin in total lysates are shown at the right side of each co-IP. shown at the right side of image.
A) Representative image during the screening of 30 different Nbs, showing at least one Nb (NIbS) that has the ability to bind Lck. A) HEK293T cells were double transfected with NIbS and Lek, Lyn or Fyn, showing the specificity for Lck.
B} Lenti-virally transduced Jurkat stable cell lines with NbS proved the intracellular binding with Lek in a T-cell environment. B} T-cell and B-cell lines were both transduced with NbS for the comparison of the binding with endegenous SFKs Lek and Lyn,
respectively. Co-IP shows binding only to Lek.
Conclusions References
Figure 3. NbS and Lck colocalize at the
H e H 1. Malmstrém, ¥, Trollme, C.. & Klareskog, L. {2005). Modulating co-stimulation: A rational
& 10 plasma membrane. 1) The top Nb candidate NbS was cap.able of bm.dlng both exogenously expressed Lek in strategy in the treatment of rheumatoid arthritis. In Arthritis Research and Therapy {vol. 7,
<08 *s.  Left) Stable Jurkat lines expressing NbS were HEK293T cells and endogenous Lek in T cells, intracellularly. Issue SUPPL. 23,
o l”-“v‘- . N N N ] N . 3 E L. fan, 5. S, 3 Synd
5., S stained with antiLek (red) and anc-HA (green) |2) NbS shows specificity to only bind Lek and not other SFKs, either exogenously % Seder E. L. & mgzﬁ'“ﬂefwi,(2322”*;';2?;‘?;2;;:‘: Cyookin Release Syndrame
Ehd and analyzed by confocal microscopy.  Yellow Therapies. b Frontiers in fmmunalagy (Vol. 11). Frontiers Media S.A,
3 o 4 R expressed (Lyn, Fyn) or endogenous (Lyn). 3. Rossy, )., Wil D. ] & Gaus. K. (2012). How does the kinase Lek phosphoryhe th
izati .. . Rossy, ., Williamson, D. .. & Gaus. K. . How does the kinase Lek phaspherylace the
‘E‘ 04 :10:: C(O;O;ahzﬂtlc;mt f colocalizati ysis (R 3) NbS and Lck show strong colocalization at the plasma membrane, the natural T cell receptor? Spatial organization as a regulatary mechanism. In Frontiers in Immunology
o . .
802 ight) Collective data of colocalization analyss ( compartment of Lck localization. tol. 3. lssue JUN).
H coefficient) from N=23 cells are shown in the . . . . 4. Lee, K. C, Quwchand, I, Giannini, A. L. Themas, NS, Dibb, N, J, & Bijlmakers. M. |
4 diacent granh 4) Functional studies need to be done in order to reveal the possible downstream effects (2010). Lek is 2 key arge of imatinib and dasatinib in Tcell activation. In Leokenie (Vol. 24,
adjacent graph. f the NBS-Lek bindi Jssue 4, pp. 896-900). Nacure Publishing Group.
R=0 no colocalization, R=1 perfect colocalization of the -Lck binding. S. Engen JR, Wales TE, Hachrein JM, Meyn MA, Banu Ozkan S, Bahar 1, ec al. Structure and
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dyramic regulacion of Src-family kinases. Cell Mol Life Sci. 2008;65:3058-73.
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i Epigenetic silencing of the glucocorticoid receptor to broaden the applicability
ospital
of antigen-specific T-cell immunotherapy

S - M. Alvanou®?, P. Selidis*3, P. Christophi®?, P. Simonopoulos, M. Yiangou3, | Sakellarit, A. Spyridonidis?, N. Psatha?, E. Yannaki'* A. Papadopoulou*

1Gene and Cell Therapy Center, George Papanikolaou Hospital, Thessaloniki, Greece, 2School of Medicine, University of Patras, Patras, Greece, >Department of Genetics, Development and Molecular Biology, School of Biology, Aristotle

University of Thessaloniki, Thessaloniki Greece, *University of Washington, Seattle, United States

Viral and fungal infections are among the most fatal complications in patients undergoing allogeneic hematopoietic stem cell transplantation (allo-HSCT). Adoptive immunotherapy (Al) with pathogen-specific T

cells (pSTs) represents an attractive alternative therapy for opportunistic infections after allo-HSCT. However, T cells perform suboptimally under immunosuppression, mainly steroids, which represent the first-
line treatment of transplant-associated immunological complications. The latter generates the obvious paradox of depriving the most susceptible to infections patients of the potential benefits of Al and the
need to improve current T-cell Al. We have recently reported the generation of steroid-resistant pSTs, by genetic disruption of the glucocorticoid receptor (GR) gene (NR3C1) using CRISPR/Cas9 editing. To
minimize the possibility of unpredictable genomic changes by gene editing, we here, aimed to investigate whether GR-resistant cells could be developed by precision epigenome editing.

METHODS v Proliferation in RESULTS
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CONCLUSIONS

Overall, we present a proof-of-concept, feasibility study of epigenetically disrupting the expression of GR by a DNA methyltransferase to selectively confer resistance to steroids. Further studies on screening
additional gRNAs and transcriptional repressors or multiplex targeting towards GR inactivation are in process, so as to identify an optimized epi-editing tool to be subsequently tested in primary T cells.
Acknowledgement: Funding for this project was provided in part by the State Scholarships Foundation (1.K.Y.).
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RESULTS

Haemoglobinopathies are a group of conditions
affecting haemoglobin. The haemoglobin tetramer
consists of two a- and two PB-globin chains (a,p,).
Mutations in the HBB gene, which encodes for the B-
globin chain, cause two of the most common inherited
monogenic disorders, B-thalassaemia and sickle cell
disease. Cyprus has the third highest percentage (12%)
of B-thalassaemia carriers.

Reactivation of the y-globin gene for the production
of fetal haemoglobin (HbF) is a promising therapeutic
strategy. Pharmacological targeting of BCL11A and LRF
(ZBTB7A), the main transcription factors regulating y-
globin levels, is difficult and complicated , especially
since they are also involved in the regulation of multiple
non-erythroid genes. Thus, identification of new
factors amenable to pharmacologic control for the

AIMS OF THE STUDY

* To perform a custom CRISPR/Cas9 knockout screen for
a set of 293 selected genes for the discovery of novel y-
globin repressors which can be potential druggable
targets for the treatment of B-haemoglobinopathies.

» To validate the candidate genes for the screening
phenotype (HbF upregulation) in HUDEP-2 cells.

MATERIALS & METHODS

Experimental workflow of the CRISPR
knockout screen and validation of the
candidate genes O
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1. Generation of the sgRNA library targeting the genes of interest
* Genes were selected from previously published data (IthaGenes database and from
published studies).
*  1250sgRNAs
- 293 candidate genes
- 8 positive control genes J 4 sgRNAs/gen
- 46 non-targeting control sgRN
* The sgRNA sequences were retrieved from the Brunello human genome-wide CRISPR library.
2. Generation of a HUDEP-2 cell line stably expressing an active form of the Cas9
endonuclease
+ Transduction of the HUDEP-2 cell line with Cas9-lentiviruses (lentiCas9-BlastLV) at a MOI=0.3.
The expression and activity of Cas9 protein were evaluated via western blot (A) and a flow

1

cytometry-based assay (B), respectively.
A
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Figure 1. HUDEP-2/Cas9 cell line expresses an active form of the Cas9 endonuclease

A.  Protein extracts from HUDEP-2 and HUDEP-2/Cas9 cell lines were subjected to western blot using an antibody against
Cas9. An antibody that recognizes B-actin was used as a loading control.

B. Left: Schematic of the experimental procedure followed for the evaluation of the Cas9 activity. Right: Bar chart
showing the percentage of GFP* cells following flow cytometry analysis of HUDEP-2 or HUDEP-2/Cas9 cell lines
transduced with the pXPR-011 lentiviruses (deliver both the GFP coding sequence and a sgRNA targeting GFP). A
reduction of 47% in GFP* cells was observed in HUDEP-2/Cas9 cell line, as compared to HUDEP-2 cells.

3. Transduction of the HUDEP-2/Cas9 cell line with the lentiviral library

HUDEP-2/Cas9 cell line was transduced with the lentiviral library at a low MOI (0.1-04) in
order to ensure that most cells will receive only one sgRNA.

Transduction was scaled up accordingly in order for a representation of ~500x to be achieved.

Following antibiotic selection (puromycin treatment) to remove all the untransduced cells,
erythroid cell differentiation was induced for a total of seven days.
4. FACS-based screening selection

+ Cells at DAY7 of differentiation were stained for HbF and sorted in HbF-high and HbF-low cell

populations using the BD FACSAria™ Ill Cell Sorter.

Figure 2. FACS-based separation of HbF-high and HbF-low
expressing cells

Representative HbF FACS gating strategy for sorting the
HbF-high & HbF-low cell populations.

RESULTS

5. Analysis of the screen to identify candidate genes associated with HbF
upregulation

The sgRNAs targeting Gene A, Gene B and Gene C were significantly enriched in the
HbF-high population, suggesting that they might act as y-globin repressors.

Gene A encodes for a protein involved in ion transport and iron homeostasis.

Gene B is a transcriptional regulator.

Gene C plays a central role in chromatin remodelling and acts as a transcription
regulator. : = 2

Figure 3. Screening results

Scatter plot of HbF-high (Y-axis) and HbF-low (X-axis)
populations as log, transformed normalized read counts.
Each dot represents a sgRNA. Data show the average
normalized read counts from four biological replicates
(n=4).
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6. Nucleofection of HUDEP-2 cells with individual sgRNAs and evaluation of
editing efficiencies

*  HUDEP-2 cells were either transduced with lentiviral vectors or nucleofected
individually with four synthetic sgRNAs for Gene A, B and C.

* The editing efficiencies of sgRNAs were evaluated with ICE analysis by Synthego after
Sanger sequencing.

+  The editing efficiencies of the sgRNAs ranged between 85-90%.

7. Analysis of y-globin levels

+  HUDEP-2 cells were collected on Days 0, 7 and 9 of differentiation for analysing levels
of y-globin via western blot and RP-HPLC.

+ The editing efficiencies observed at the DNA level does not translate to the protein
level for Gene A and Gene B.

+ The knockdown of Gene C was confirmed by western blot for three out of four

FUTURE WORK
+ The mechanism of action of the candidate genes will be investigated with regards to
erythroid maturation and haemoglobin switching.
+ The discrepancies between DNA editing efficiencies and protein levels will be
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Abstract

Parkinson’s disease (PD) is a severe neurodegenerative disorder. The disease is linked to the aggregation of a small amyloid protein, alpha synuclein (aSyn), whish is implicated in
synaptic vesicle trafficking and neurctransmitter release. In PD, aSyn is found in brain inclusions. A well characterized mutation of aSyn (G209), encodes for A53T protein which is
directly linked to the familial type of PD. In this study, we use a toolikit of neuronal cell line stably exrpessing A53T aSyn, primary hipoccampal neurons from A53T transgenic mice
and patient derived hiPSC-neurons. Our proteomic analysis of hiPSC neurons links aSyn A53T mutation to altered expression levels of molecules involved in RNA metabolism.
Combining -"omics” approaches with live cell imaging, SR microscopy and smFISH, we aim in investigating how the expression of aSyn A53T affects RNA dynamics in neurons.
Our initial data bridge aSyn biology to RNA granule formation with an imbalanced metabolism of RNA machinery triggered by the presence of A53T aSyn in cellular models of PD.

Introduction Results
1 ] ] 2  Transgenic mice for human AS3T aSyn develop 3 Elevation of RNA metabolism and protein synthesis | | 4 SHSY-5 neuroblastoma cells expressing aSyn A53T]
@ PD is the 2nd most common ND disease PD escorted by aSyn inclusions in Lewy Bodies machinery proteins in A53T iPSC neurons exhibit reduced response
@ There is idiopathic and familial PD y ) te arsenite stress and elF2a phesphorylation
® PD exhibits motor and non-motor deficits Iprlj)fEIn synghgﬁ WT aSyn A53T aSyn
@ aSyn is found in Lewy Bodies i | | g S £ £ © £ ¢t
@ aSyn AS3T is directly linked to familial PD I ! L s EE ¥ EE
g 1 RTCB QO = o O ~ ™
Diminished substantia v i it — .
Substantia nigra Paﬂr‘ lr:sg;‘siﬁﬂegeg‘se e M A53T del i L 1 | | ';}'::‘5 & “
y St L 'Y ouse mode TT Hsvir;s p-elF2a J
/i W (M83; B6;C3-Tg(Prnp- ¢ 4 e .
& D «
L SNCA*A53T}83Vle/) ? 9 & p62 SQSTM1 “
. TR | Giasson et al, 2002) Q' :
5 Live cellimaging in cells expressing the pathoganic aSyn (A53T) reveals a delayed 16 Supsr resolution unveills sequestration aSyn smFISH and cluster analysis unveils Perspectives - Ongoing Experiments
cellular response in Stress Granule formation upon arsenite treatment of aSyn in RNA granule subdomains sequestration of RNAIn the soma of § Dissesting the role of aSyn fibrillation in RNA
AS3T hippocampal mouse neurens g Ine ¥
WT. i o granule machinery

5

GFP-GBBF1 (SG)

13 min

@ Investigating dynamics of aSyn mRNA and
potential interactions with RBPs

§ Tool-building for live cell single melecule RNA
imaging
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MICROGLIAL SIGNATURES IN AN IN VIVO FAMILIAL PARKINSON’S DISEASE MODEL @y éH

E. Ninou?, G. Zejneli?, K. Segklia, K. Charmpi?, P. Handris!, O. Mirabeau?, A. Deczkowska?, E. Taoufik*

! Laboratory of Cellular and Molecular Neurobiology-Stem Cells, Hellenic Pasteur Institute, 11521 Athens, Greece, ? Brain-lImmune Communication Lab, Institut Pasteur, Université Paris Cité, Inserm U1224, F-75015, Paris, France.

Parkinson’s disease (PD) is the second most common neurodegenerative (ND) disorder presenting a wide range of manifestations. Despite extensive research, the pathophysiology of PD is still unknown, and the lack of therapeutic options
presents a huge clinical unmet need. A common denominator of most ND disorders is synaptic dysfunction that is caused by changes in synaptic structure and function, which can be either the cause or the effect of the disease etiology.
Recent data in neuropsychiatric disorders suggest a neurodevelopmental origin for synaptic dysfunction which contrasts with a decades-long axiom, that synaptic dysfunction is among the end-results of ND. This contradicting theory was
recently supported by the discovery of unexpected commonalities in the operating mechanisms in both developmental and ND conditions. These findings suggest that synaptic dysregulation is the result of improper glial-neuronal
interactions, not only in adulthood, but as early as critical embryonic and postnatal developmental time-points for the neuronal circuits, where the importance of microglia is well established. Understanding the role of microglia early in
ND can improve our understanding and open a path for new therapeutic targets. Our study utilizes single-cell-level techniques in the familial PD aSyn A5S3T model to shed light on the role of microglial-neuronal interactions during the pre-
symptomatic stages of PD development and disease progression. Using this non-neurocentric approach, we will characterize the involvement of microglia on PD progression, disease-related subpopulations, and potential therapeutic
disease modifying targets in PD.

Transgenic mice for human A53T aSyn develop Immunocytochemical characterization of M83 and control cortical microglia cells aSyn clusters within IBA-1+ cells at P7, P30, P90
PD escorted by aSyn inclusions in Lewy Bodies shows differences in number of cells and circularity already at P7

A53T )

scRNA-seq in microglia from M83

LR ASSHER transgenic mice and wild-type control
littermates brains to identify how the
neuronal pA53T-aSyn expression
. alters microglia subpopulations and
PD associated signaling pathways,
prior to symptoms onset

a g

3 g

~ ~
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Mouse A53T model @ = ey

(m83; B6;C3-Tg(Prnp- || g
SNCA*A53T)83Vle/) = extensive immunocytochemical
Giasson et al, 2002) characterization of microglia in
4 multiple regions of M83 mice to
identify the effects of neuronal

Sorting pipeline of M83 and control microglia cells percentage of IBA1+/DAPI circularity circularity pA53T-aSyn on microglia during the
— L T WT P90 g early brain developmental stages and
—ij i disease progression
= >
~ 3 d
o - = findings from scRNA seq analyses are
% ) — 37 3 | validated by analysis of the
& spatiotemporal pattern of selected
P _ S B
= - : g ‘ X aSyn affected microglia-associated
2 ’ s Gl : molecules, using smRNA-FISH and
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PARACRINE EFFECTS OF ASTROCYTES IN PARKINSON'S DISEASE PATHOLOGY: A STUDY USING IPSC-DERIVED

EAAHNIKO INETITOYTO [TAXZTEP
INSTITUT PASTEUR HELLENIQUE

NEURONS AND ASTROCYTES CARRYING THE P.A53T-ASYN MUTATION
S. Dede!, 0. Apokotou?, A. Kollias?, C.Paschou?, E. Taoufik?, R. Matsas?, F. Papastefanaki®:2

1.Human Embryonic and Induced Pluripotent Stem Cell Unit, Hellenic Pasteur Institute, Athens, Greece
2.Laboratory of Cellular and Molecular Neurobiology-Stem Cells, Hellenic Pasteur Institute, Athens, Greece

Synucleinopathies are a group of neurodegenerative disorders characterized by
misfolded a-Synuclein {aSyn) aggregates in the central and peripheral nervous
systems. In Parkinson’s disease {PD) one of the best-researched mutations is G209A in
the SNCA gene resulting in the pathological p.A53T-aSyn protein. While most

PD neurons
Aggresome/MAP2 asyn(MJFR)

research work had focused on neuron-intrinsic deficits and degeneration, studies E mAggregates "
introducing neuron-glia interactions in PD pathology have recently started emerging. 3 E g g
Astrocytes, the most abundant cells in human brain, play critical roles in neuronal = - ;w g
health while they can exert neuroprotective or neurotoxic effects upon disease. g E; - o
Recent studies demonstrate that astrocytes may contribute to neuronal health status e g i
through their secretome(1,2). Our aim is to elucidate whether there are interactions ar
between astrocytes and neurons carrying the p.A53T-aSyn mutation that are 5
facilitated by secreted mediators and contribute to PD pathology.
g
3 B
g §
Ry
25
We used our previously established induced pluripotent stem cell {iPSC)-based § t.ﬁ
neuronal model from patients harboring the p.A53T-aSyn mutation and 5 g,:
additionally generated and characterized ventral midbrain-patterned iPSC- s g EE
derived astrocytes. To investigate the paracrine mechanisms underlying the ::f T :>,~
= -

midbrain neuron-astrocyte interactions, both healthy and p.A53T neurons were
treated with healthy and p.A53T astrocyte conditioned media {ACM) at all
possible combinations.

Astrocyte Conditioned Medium (ACM) Protocol

Treatment of p.A53T-aSyn neurons with conditioned medium from healthy astrocytes

Total aSyn

Neuronal Viability
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Healthy neurons treated with conditioned medium from p.A53T-aSyn astrocytes display reduced
neuronal viability with an increased vulnerability of tyrosine hydroxylase-positive dopaminergic
neurons, and increased levels of total neuronal aSyn.

Astrocytes reduces the number of detected intraneuronal protein aggregates and aSyn aggregates.
BMPACNTF 2
| 05%F8s EMPACNTF | Basal Neuronal Medium PD neurons MAP2 network  QUT results indicate that p.A53T-aSyn mutant astrocytes contribute to the
E‘%D Mi4 M7 w20 H-ACM - : d tion p whereas healthy astrocytes mitigate the pathological
L | v
1 1 1 - g phenotype of PD neurons and that these effects are mediated at least partially through
oA Collection  Collection their secretome in a paracrine fashion. The study of the underlying molecular/cellular
Medium Swich Point1 Point2 150
pathways is ongoing.
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Basal Neuronal Medium {healthy ACM vs PD ACM) ameliorates neurite network extension.

Neurons

Treatment of p.A53T-aSyn neurons with conditioned medium from healthy astrocytes
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