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privire la impactu

genetice, epigenetice, proteomice, metabolice si

functionale asupra diagnosticului, prognosticului si
/Jevolutiei individuale a pacientului.
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® Hipocrate a subliniat imor’rcmta individualizarii
O managementului pacientului



componente-cheie a programelor Horizon2020 si White

House’s Precision Medicine Initiative.
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» Enterprises and challenges in diagnostics for precision medicine

(> Precision medicine: an evolving paradigm in 215t century healthcare

}@roblems, challenges and promises: perspectives on precision medicine
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slicatd care ia

si/sau interactiuni
relevante d etele de) molecule si celule,
precum Si mai [ relevanti legati de pacient cu
scopul aplicarii unui diagnostic optim, algoritmi pentru prognostic si sa
selecteze strategia optim& de preventie si/sau abordare terapeutica
pentru pacientul potrivit sau cohorta de pacienti la momentul potrivit
in patologia tumoralda.







ce, cum ar fi

u single cell

profund asupra
interpretarii diferitelor fenotipuri de boald, elucidand
heterogenitatea probelor
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Prin aplicarec ficiala la seturi de date

biologice multidimensionale (care surprind variabilitatile individuale
asociate cu un fenotip particular), medicina de precizie si medicina
~ personalizata permit realizarea predictiei riscului de boald, raspunsul la

tratament Si evolutia




riscului de

O

ezvoltarea agentilo apeutici ce vizeaza mecanismele |
moleculare constituie aspecte inovatoare in strategia
‘trialurilor clinice.
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cablle pot fi

fi personalizat

entru a monit orice eveniment biologic sau'/
atologic.
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timp ce farmacoge ca Sl acogenomica ofera informatii la

ivel de genom si transcriptom, farmacoproteomica urmareste

©
schimbarile produse la nivel functional /translational.
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a ce noi biomarkeri capata semnificatie clinica se
a schimbarea paradigmei diagnostic unic/terapie
pre diagnostic complex/ terapie complexa
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Chronickid.ney disease (CKD) is an irreversible loss of kid.nqr function, and it represents a major giubal public health burden due to
both its prevaln:m:t and its continuously increasing incidence. Mineral bone disorders (MBDs) constitute a hallmark of CKD, and
alongside cardiovascular complications, they underlie a poor prognosis for these patients. Thus, our study focused on novel CKD
biomarker patterns and their impact on the clinical sta of the disease. As a first testing approach, the relative expression
levels of 105 proteins were assessed by the Proteome Profiler Cytokine Array Kit for pooled CKD stage 2-4 serum samples to
establish an overall view regarding the proteins involved in CKD pathogenesis. Among the molecules that displayed si
dysregulation in the CKD stages, we further explored the involvement of )]

inhibitor of the Wnt signalling pathway, and its crosstalk with 1,250H,D, (calcitriol) as new players in renal bone and vascular
disease. The serum levels of these two molecules were quantified by an ELISA (76 samples), and the results reveal decreasing
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Figure 7: Functional interaction between diffe molecules i i in infl ion and MBDs in CKD. The coloured nodes are

oC represented by query proteins and the first shell of interactors. Edges represent protein-protein functional associations, assigned with
different colour codes, as follows: a blue edge indicates known interactions from curated databases, a pink edge indicates known

T interactions that have been experimentally determined, a green edge indicates predicted interactions in the gene neighbourhood, a red
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edge indicates predicted interactions for gene fusions, a blue-ink edge indicates predicted interactions for gene cooccurrences, a light-
green edge indicates other interactions derived from text mining, and a black edge indicates gene coexpression derived from other
databases. Abbreviations: CYP24A1: calcitriol, 1,25-dihydroxyvitamin D,, and 1,250H,D,; SPP1: osteopontin, OPN; TNFRSF11B:
osteoprotegerin, OPG; BGLAP: osteocalcin, OC; CXCLS: IL-8, interleukin-8; GC: vitamin D binding protein, DBP; VDR: vitamin D receptor.
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the control, assessed by xMAP array.
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CD36 and CD97 in Pancreatic Cancer versus Other Malignancies
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Abstrget Gty

Starting from the recent identification of CD36 and CD97 as a novel marker combination of fibroblast
quiescence in lung during fibrosis, we aimed to survey the literature in search for facts about the separate
{or concomitant) expression of clusters of differentiation CD36 and CD97 1n etther tumor- or pancreatic-
cancer-associated cells. Here, we provide an account of the current knowledge on the diversity of the
cellular functions of CD36 and CD97 and explore their potential {common) contributions to key cellular
events in oncogenesis or metastasis development. Emphasis i1s placed on quiescence as an underexplored
mechanism and/or potential target in therapy. Furthermore, we discuss intricate signaling mechanisms and
networks mvolving CD36 and CD97 that may regulate different subpopulations of tumor-associated cells,
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TSP-1-CD36 signaling is inducing apoptosis of tumor associated epithelial cells. As a result of TSP-1 binding
to CD36 on microvascular endothelial cells. phosphorylation and. therefore. activation of P59fyn (cytoplasmic
protein kinase) occur. This in turn stimulates caspase-like proteases, which induce the phosphorylation of
MAPK. Nuclear translocation of MAPK generates increased expression of caspase-3 and of proapoptotic
receptors, leading to apoptosis. Mitochondrial damage leads to the release of reactive oxygen species and of
cytochrome C, which are also triggers of apoptosis. Moreover, the binding of THC-1 to CD36 induces the
recruitment of SHP-1 to the VEGFR2 complex, followed by VEGFR2 dephosphorylation and inhibition of the

VEGF pathway and leading to anti-angiogenesis. (Reproduced with permission from Reference [53].)
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Modulation of serum cytokine levels in
glioblastoma patients

16
14
12
10

TH
—
Ch—
_——
H

Fold modification, vs. control

pgfmL

40

200

30

150

20 100

pgfmL

50

Glioma Ctrl Glioma Ctrl

T
Glioma Ctrl

Glioma Ctrl

FGF-2 -ELISA VEGF - ELISA

1=

Glioma

Expression levels of angiogenic factors, by xMAP
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vs. controls.
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The rapid progress of proteomics over the past years has allowed the discovery of a large
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Signal transduction molecule patterns indicating

potential glioblastoma therapy approaches

This artcle was published in the following Dove Press journal:
OncoTargets and Therapy

28 November 2013
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Maria Linda Cruceru' Purpose: The expression of an array of signaling molecules, along with the assessment of
Ana-Maria Enciu'?®7 real-time cell proliferation, has been performed in U87 glioma cell line and in patients’ glio-
Adrian Claudiu popal.a blastoma established cell cultures in order to provide a better understanding of cellular and
Radu Albulescu2+? molecular events involved in glioblastoma pathogenesis. Experimental therapy was performed
using a phosphatidylinositol-3’-kinase (PI3K) inhibitor.

Patients and methods: XM AP technology was employed to assess expression levels of several
signal transduction molecules and real-time xCELLigence platform for cell behavior.
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Figure 3 Modulation of protein expression of signal transduction molecules in case-derived cell cultures treated with pharmacological inhibitors: LY294002 (A). PD98059
(B). U026 (C) and 58203580 (D).

Notes: The data represent the mean and SO of three independent experiments, each performad in triplicate. Expressicn of all tested signaling

inhibited after exposure to PI3K inhibitor LY294002 (P<0.05). MEK.| inhibitor PD98059 determined also statistically significant inhibition cn Case B, at moderate levels.
while on Case A it was effective only for fewer molecules. [NK MAP-kinate and IxBa expressions were affected similarly by U0126 and PD380S9. *P<0.05; **#<0.01.
Abbreviations: PI3K. phosphatidylinositol-3-kinase: SO, standard deviation: vs, versus: CREB. cAMP response element-binding proteinc ERK. extraceliular signal-regulated
Kinase: JNK. jun amino-terminal kinase.
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Figure 5 Real-time impedance analysis of cell proliferation under PI3K inhibition.

Notes: Five thousand US7 cells (A). Case A derived culture cells (B). Case B derived culture cells (C). and Case B relapse derived culture cells (D) were plated on collagen-
coated cells and left to adhere for 2 hours. After the plating period. vehicle comprising 1/400 DMSO or 25uM LY294002. PI3K inhibitor, were added to the wells; cells
were further incubated in standard cell culture conditions for 48 hours, LY294002 inhibited prolferation in all experimental setups, yet at different amplitudes and times.
Proliferation Cl were normalized after an initial 2-hour plating period. Readings were collected every minute for the first 2 hours. then every 15 minutes for the remainder
of the experiment. Statistical analysis was carried out using Student’s t-test (two-tailed) for normalized cell indexes at 24 hours *(P<0.01). The data represent the mean and
SD of three independent experiments.

Abbreviations: Cl, cell indexes: DMSO, dimethyl sulfoxide: SD. standard deviats
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Review

Fatty Acids, CD36, Thrombospondin-1, and CD47
in Glioblastoma: Together and/or Separately?
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Abstract: Glioblastoma (GBM) is one of the most aggressive tumors of the central nervous system,
characterized by a wide range of inter- and intratumor heterogeneity. Accumulation of fatty acids
(FA) metabolites was associated with a low survival rate in high-grade glioma patients. The diversity
of brain lipids, especially polyunsaturated fatty acids (PUFAs), is greater than in all other organs and
several classes of proteins, such as FA transport proteins (FATPs), and FA translocases are considered
principal candidates for PUFAs transport through BBB and delivery of PUFAs to brain cells. Among
these, the CD36 FA translocase promotes long-chain FA uptake as well as oxidated lipoproteins.
Moreover, CD36 binds and recognizes thrombospondin-1 (TSP-1), an extracellular matrix protein that
was shown to play a multifaceted role in cancer as part of the tumor microenvironment. Effects on
tumor cells are mediated by TSP-1 through the interaction with CD36 as well as CD47, a member of
the immunoglobulin superfamily. TSP-1/CD47 interactions have an important role in the modulation
of glioma cell invasion and angiogenesis in GBM. Separately, FA, the two membrane receptors CD36,
CD47, and their joint ligand TSP-1 all play a part in GBM pathogenesis. The last research has put in
light their interconnection/interrelationship in order to exert a cumulative effect in the modulation of
the GBM molecular network.
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Figure 2. Anti-angiogenic and direct anti-cancer effects mediated by CD47. (A) TSP-1 inhibits
angiogenesis via binding to CD36 and CD47. However, TSP-1 mediated inhibition of angiogenesis
by binding to CD36 is also regulated via CD47. In addition, CD47 directly interacts with vascular
endothelial growth factor receptor-2 (VEGFR-2) on endothelial cells. By binding to CD47, this
interaction is abrogated by TSP-1, whereby angiogenesis is inhibited. Further, TSP-1 can directly bind
to VEGF, thereby preventing its interaction with VEGFR-2. (B) Crosslinking of CD47 by antibodies
or TSP-1 can lead to caspase-independent cancer cell death. Image created with BioRender.com
(accessed on 14 January 2021).




PN 23.16.02.03- ABORDARI MOLECULARE N MODELE 3D (SFEROIZI
TUMORALI) EDITATE GENIC PRIN METODA CRISPR/CAS9 IN
DEZVOLTAREA DE SOLUTII PENTRU MEDICINA PERSONALIZATA iN
CANCER (2023-2026)

® SCOP - dezvoltarea de modele experimentale tumorale 3D in vifro
(sferoizi tumorali multicelulari), pornind de la celule editate genic pentr
gene cu impact in reprogramarea metabolicd (IDH1, CD36), ca abordar

inovatoare in screeningul rezistentei la chimioterapie.

* modele experimentale de sferoizi editati genic prin CRISRP/Cas

utilizate pentru demonstrarea fezabilitatii sistemului propus.

® pe baza modelelor functionale nou create se va
onditii de laborator a sferoizilor editati geni

atament, fiind identificc



Modelele 3D sunt utile pentru aprecierea penetrabilitétii medicamentelor
Si pentru aprecierea rezistentei la chimioterapie

(Generarea de modele 3D pornind de la celule tumorale obtinute
de la pacienti sunt utile pentru evaluarea rdspunsului la tratament




Dextran-based polymers can be used as first choice to
generate tumor spheroids in vitro

Ana-Maria Enciu (IVB, UMF), lonela Daniela S. Popescu (IVB), Lucian Albulescu (1VB), Maria Dudau (IVB, UMF) lulia Costache (UMF), Andrei
Avram (IMT), Cristiana Tanase (IVB, UTM)
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vederea realizarii conceptului de medicina personalizata.










