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. EPIGENETICA

» 1942 Conrad Waddington defineste epigenetica - stiinta care studiaza
interactiunea genelor cu mediul inconjurator pentru a crea fenotipul;

> "epi” - peste/deasupra”’-genetics”, explica procesul de diferentiere
celulara ce apare in natura;

» Studiaza mecanismele de reglare a activitatii si expresiei genelor,
independent de secventele de ADN.

» Genomul uman contine ~25 000 de gene, care nu se exprima in acelasi
timp. Mecanismele epigenetice controleaza expresia genelor in timp si
spatiu, realizeaza reglajul fin al expresiei acestora.

> Explica diferentele dintre indivizi cu genom identic dar cu fenotip
diferit.



.1 Mecanisme epigenetice

> Metilarea ADN-ului si a ARN-ului
> Modificarile post-translationale la nivelul histonelor
> Expresia non-coding RNAs (miRNAs and IncRNAs)

> Remodelarea cromatinei
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GENOM: materialul genetic -1% protein-coding DNA si 99% non-coding DNA.

EPIGENOM: include informatiile aditionale privind MOMENTUL, MODUL si
LOCUL in care materialul genetic va fi procesat

EPlgenetic code -EPIGENOME
hundreds of proteins and chemical modifications

Cytosine Histone Writer/Reader/Eraser
modifications modifications proteins

o ™

Genetic code: 4 nucleotides




.2 EPIGENOMUL

> Catalog al modificarilor epigenetice

care exista la nivelul cromatinei;

> Prezinta specificitate celulara si de
tesut; reflecta starea biologica care

defineste potentialul de transcriptie;

> Evolueaza si se modifica continuu
incepand cu dezvoltarea embrionara -

procesul de imbatranire, ca raspuns la

factorii interni si externi.

Chromosome

Genomul ramane in esenta neschimbat in timpul vietii.



Componentele EPIGENOMULUI

A.Totalitatea modificarilor realizate prin atasare de grupari chimice
sau proteine la secventele de ADN, ARN sau histone
- markeri epigenetici-
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Modificari post-translationale la nivelul HISTONELOR:

acetilarea la lizina din pozitia 16 a histonei H4 (H4K16Ac), sau pozitia 8 (H4K8AC)...
mono-, di-, tri metilare: (H4K20me, H4K20me2, H4K20me3); H3K27me3, H3K9me3...
trimetilare si fosforilare: H3K27me3S10P....

acetilare sau metilare la acelasi rest de lizina: H3K9Ac sau H3K9me3
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B. Proteinele care regleaza mecanismele epigenetice

- ~ 1000 proteine care controleaza mecanismele epigenetice

>

‘WRITERS’ -modifica ADN-ul, histonele si ARNm prin aditia de grupari chimice
(CH3-, CH;CO-) ==» markeri epigenetici
‘ERASERS’ -indeparteaza gruparile chimice existente

‘READERS’ -recunosc markeri epigenetici specifici

WRITERS / ERASERS READERS
HATSs
Bromodomain
HDACs \ proteins
([m__w_; q )1 MBD proteins
TETs Chromo-, Tudor- and PHD-
. HMTs a domain proteins
=D - —
HDMs




.3 Controlul epigenetic al expresiei genelor
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Organizarea cromatinei

Metilarea ADN -ului si modificarile histonelor pot organiza structura cromatinei
in domenii cu potential diferit de trascriere al genelor.

Cromatina Transcriptional Cromatina Transcriptional
Activa Inactiva
Euchromatin Heterochromatin

» Hiper-acetilarea histonelor
H3 (K9, K27) si H4 (K8, K16)
* Hipo-metilare a ADN (CpG)

» Hipo-acetilarea histonelor H3 si H4
» Hiper-metilarea ADN-ului (CpG)

» trimetilarea la H3K9me3
e trimetilarea la H3K4me3



Mecanisme epigenetice in dezvoltarea normala

> Inactivarea cromozomului X
echilibreaza expresia genelor dintre

cele doua sexe;

> Ampretarea genomica inactivare
specifica a anumitor alele functie de
originea parentala. Acest proces este
esential pentru dezvoltarea

embrionara;

> Inactivarea elementelor repetitive
din genom mentine structura si
organizarea cromatinei, si implicit

stabilitatea genomului.

histone deacetylation
H3K9 methylation
H3K27 methylation
H2A ubiquitination
macro-H2A incogporation

histone
subnuclear maodifications DNA
reorganization methylation
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Phil. Trans. R. Soc. B 372, 2017



Cercetare fundamentala -

1951: Biochem J., Wyatt -
a fost identificata
5-metilcitozina in ADN

Dezvoltarea domeniul EPIGENETICII

Y
\ 4

Cercetare aplicata

2007-2018: Roadmap Epigenomics by
NIH, epigenomul uman.
www.roadmapepigenomics.org

1999-2006: Human epigenome
project (HEP):
http:// www.epigenome.org

1942: C.Waddington
introduce termenul de
‘epigenetics’

2000-2022: FANTOM project-identificarea ADN-
urilor complementare (cDNA), 2022-analiza non-
coding ARN-urilor (INncRNAs, miRNAS)

1992: Cell; Li&al- model de soarece
transgenic pentru studiul epigenom - cancer
1992 Carcinogenesis; Zapisek&al.- in vivo
NUTRITIE-EPIGENOME--CANCER

|

2000.

1990...

2020- 2 brevete: Compositions and methods
for epigenome editing; High-throughput
screening of regulatory element function with
epigenome editing technologies

|

: 2020....

1975: Science, Holliday R., Pugh JE.,

metilarea citozinei la secventele CpG.
1975: Cytocgenet Cell Genet., Riggs AD,
teorie- metilarea ADN-ului controleaza

2002: a fost identificata prima
epi-mutatie in gena hMLH1 la
pacientii cu sindromul Lynch

2014: FDA- Belinostat, inhibitor HDACs
pentru limfomul de celule T periferice.
2015: FDA- Panobinostat, inhibitor pan-
HDACSs pentru mielomul multiplu.

procesele de diferentiere.

2004: primul medicament

1977: este descris efectul
aza-nucleozidelor asupra
procesului de diferentiere
celulara.

epigenetic, Vidaza (5-aza-
citidine) aprobat de FDA
pentru tratarea MSD.

2020-FDA, Tazemetostat, inhibitor
EZH2, pacientii cu epitheliolid
sarcoma avansat sau cu metastaze

1981: Cell, Compere&al-
demonstreaza ca metilarea

ADN-ului controleaza colon

2008: hiper-metilarea la
promotorii genelor -
screening in cancerul de

inactivarea cromozomului X.




Factorii care induc modificari epigenetice
-moduleaza epigenomul

Factors affecting the epigenetic programs Phenotypic effects of epigenetic modulation
- Diet regimens - Safe lifestyle - Delayed ageing,
- Stress A low disease risk

- Nutrition status
- Exposure to toxins (metals, solvents,
air pollutants, dioxins, tobacco smoke)

; "*.:,

- Pharmacological treatments N/
: o g Post-natal
Life Growth

s\ 5

Embryonic

- Harmful lifestyle - Accelerated ageing,
high risk of immune disorders, infertility
and cancer

, Fertilization
Factors affecting the trans- \ Developmyphenotypic effects on newborns
generational transmission - Safe gestation - Normal
- Epigenetic reprogramming development
PGCs - gametes - - Harmful gestation < Increased
Zygote/ES cell methylome Zygote === ES cells risk of metabolic diseases, growth
- Gamete-carried determinants anomalies, altered fertility,
DNA/histone methylation pattern diabetes type I, cancer, neural
Sperm RNA pool disorders

Transmission through extracellular vesicles

Trerotola et al., Epigenetic inheritance and the missing heritability (2015) Human genomics. doi:10.1186/s40246-015-0041-3.



|.4 Factorii de mediu-mecanisme epigenetice-genom

Factori de mediu

Poluarea

Radiatiile
Dieta/nutritia
Fumatul

Consumul de alcool
Stresul
Sedentarismul

EPIGENETICA

Genomul uman

activarea/inactivarea
transcriptiei
mutatii somatice
translocari genice
polimorfism




Diferentierea tipurilor de albine - Nutritie

» Populatiile de albine se diferentiaza in albina-
regina (matca) si albinele lucratoare, cu

caracteristici fenotipice diferite;

» Larvele sunt identice din punct de vedere
genetic, dar hrana pe care o primesc este diferita;

> Matca este hranita cu laptisor de matca si se
dezvolta complet diferit de albinele lucratoare,
hranite cu miere;

> Fenotipurile diferite aparute datorita nutritiei
diferite sunt controlate de modificarile
epigenetice de la nivelul ADN-ului genomic si de
la nivelul histonelor.



Fenotipuri diferite la gemeni monozigoti- Stil de viata diferit

Dezvoltarea diferita a gemenilor monozigoti

Genotip identic

Fenotip identic in copilarie Fenotip diferit in viata adulta



1.5 Modificari Epigenetice-Boli cronice

> Modificari ale markerilor epigenetici pot induce declansarea si dezvoltarea
afectiunilor cronice: cancer, boli imunologice, alergii, boli neurologice...

Disease Symptom Asticlegy
ATR-X syndrome Inteflectual disabilities, a-thalassaemia Mutations in ATRX gene, hypomethylation of certain repeat and satellite
sequences
Fragile X syndrome Chromosome instability, intedectual disabilities Expansion and methylation of CGG repeat in FMRT 5° UTR, promaoter
methylation
ICF syndrome Chromosome instability, immunodeficiency ONMT3b mutations, DNA hypomethylation
Angelman’s syndrome Intellectual disabilities Dereguiation of one or more imprinted genes at 15q11-13 (maternal)
Prader-Willi syndrome Obaesity, intelectual disabilities Deregutation of one or more imprinted genes at 151 1-13 (patemad)
BWS Organ overgrovth Deragulation of one or more imprinted genas at 11p15.5 {e.9. IGF2)
Rett syndrome Inteldlectual dsabilities MaCP2 mutations
a-Thalassaemia (one case) Anaemia Methylation of o2-globin CpG island, deletion of HBAT and HBQT
Various cancers Microsatedite instability De novo methylation of MLH T
Desruption of Rb, p53 pathway, uncontrolled proliferation De novo methylation of various gene promoters
Cesruption of SWI-SNF chramatin remodelling complex Mutations in SNF5, BRG!, BRM
Overexpression of IGF2, slencing of COKNT1C Loss of mprnting
Leukasma Desturbed hasmatopoiesis Chromosomal transiocations rwvoling HATs and HMTs
Rubinstein-Taybi syndrome Intellectual cksabilites Mutation in CREB-binding protein (histone acetylation)

Coffn-Lowry syndrome Intedlectual disabilties Mutation in Rsk-2 (histone phosphorylation)

Egger, G. et al. Epigenetics in human disease and prospects for epigenetic therapy. Nature (2004). https://doi.org/10.1038/nature02625

» Unele alterarile ale epigenomului sunt reversibile; deci ar putea fi eliminate in
primele stadii ale bolii.

Este posibil acum?



Carcinogeneza: interactie complexa dintre mutatiile genetice si alterarile
epigenetice care afecteaza procese celulare esentiale

Deregulating Cellular Energetics

Evading Growth Suppressors

Resisting Cell Death Avoiding Immune Destruction

Genome Instability & Mutation Epigenomic Disruption

Inducing Angiogenesis Enabling Replicative Immortality

Activating Invasion & Metastasis Tumor-Promoting Inflammation

Sustaining Proliferative Signaling

Shen H, Laird PW. Interplay between the cancer genome and epigenome. Cell. 2013 doi: 10.1016/j.cell.2013.03.008.



Biomarkeri epigenetici pentru diagnostic si prognostic in cancer

Diseases

Colorectal cancer

Breast cancer
Cervical cancer

Glioblastoma
Lung cancer

Cancers of
unknown origin

cfDNA, circulating cell-free DINA; FFPE, formalin-fixed, paraffin-embedded; Sn, Sensitivity; Sp, specificity; NA, data not available.

Epigenetic biomarkers

DNA methylation (NDRG4 and
BMP3)

DNA methylation (SEFPT9)
DNA methylation (SDC2)
miR-31-3p

DNA methylation (PITX2)

DNA methylation (ZNF582)

DNA methylation (MGMT)
DNA methylation (SHOX2 and
PTGER4)

Analysis of 450K CpGs

Commercial tests

Cologuard® stool-DNA-based test

Epi proColon® 2.0 test
EarlyTect® CRC assay
miRPreDX-31-3p

Therascreen PITX2 RGQ PCR kit.
Cervi-M® assay

Therascreen MGMT Pyro Kit
Epi proLung BL Reflex Assay®

EPICUP™

Technology for
the analysis

Stool-based CRC
test

MethyLight
MethyLight
RT-gPCR
MethyLight
Methyl-specific
PCR
Pyrosequencing
Methyl-specific
PCR

Human methylation

Beadchip 450 K
(Numina)

Biospecimen

Stool

CfDNA from blood
CfDNA from blood
FFPE

FFPE; DNA from blood
Epithelial cells from
cervical brush

FFPE, DNA from blood
CfDNA from blood

FFPE

Sn (%)

92.3

75-81
87
NA
NA
73

95-97
78

97.7

Sp (%)

86.6

96-91
95.2
NA
NA
80

NA
96

99.6

> Nu necesita metode invazive

Beltran+Garcia et al., Epigenetic IVD Tests for Personalized Precision Medicine in Cancer, Front. Genetics 2019,
doi.org/ 10.3389/fgene.2019.00621

» Se pot detecta din materii fecale, plasma, ADN-ul tumoral circulant, tesut inclus in blocuri
de parafina



Rolul dietei in reversibilitatea modificarilor epigenetice-
Chemopreventia

> World Health Organization: "one-third of all cancer deaths are preventable by life-

style changes”.

» American Cancer Society (2017): ”at least 42% of newly diagnosed cancers are caused
by a combination of excess body weight, physical inactivity, excess alcohol consumption,

tobacco smoking and poor nutrition”.

» The New England Journal of Medicine (2016) IF-79: there is a positive correlation
between caloric or dietary restriction and chemoprevention in 13 types of cancer,

including mammary gland, colon, liver, pancreas, skin, and pituitary gland”.

» O dieta saraca in nutrienti poate initia carcinogeneza, iar o dieta bogata in nutrienti

cu actiune biologica activa/benefica -nutraceuticals, poate preveni carcinogeneza.

CUM?



Reversibilitatea alterarilor epigenetice in carcinogeneza

Modificari genetice
mutatii somatice
polimorfisme

translocatii
Factori
externi

Expunere Doza Efecte la Schimbari la Leziuni
P interna nivel nivel celular premalign
molecular

Nutraceuticals

Dieta/
Stil de viata
Alterari epigenetice
Metilarea ADN

Modificari la nivelul Histonelor
Modificari in expresia non-coding RNAs




Alterari in patternul de metilarea al ADN-ului

Proteinele DNA-metil-transferazele DNMTs

transfera o grupare CH3- de la S-adenosil L- NH, NH,
metionina (SAM) in pozitia 5°¢ a citozinei; NZ I DNMT . N/j@
oékn /—-\ o*kn
| SAMG)  SAH
H

I
H

DNMTs : DNMT3A si DNMT3B catalizeaza reactia

de metilare; DNMT1-mentine starea de metilare Cytosine 5' Methyl-cytosine

Dezechilibru al reactiei de metilare- Cum poate fi investigat?
DNMTs? | activitatea enzimatica?

| nivelul de expresie al proteinelor?

| nivelul de expresie al ARNm?
Grupari metil in deficit? Sau in exces?

Introducerea de ‘nutraceuticals‘ in alimentatie, se restabileste echilibrul?




Calea metabolica Carbon 1

« genereaza in principal donorii de
grupari CH3-

 este dependenta de nutrientii din
dieta care pot genera grupari metil
(ex: acid folic, acizii gasi nesaturati,

vitamine, etc)

Folic acid His Purine ring

\ X

Hofolate N5 N10-methenyl Hyfolate \ dTMP

Hyfolate > Hyfolate N5 N'0-methylene Hyfolate 3—=Ser

N
N'0-formyl Hyfolate Gly
7
HCOOH

Purine ring

Vitamin By

Methionine Homocysteine

\

/

N 5-methyl Hgfolate

Dieta saraca in nutrienti posibili donori de grupari CH3-

!

Alterari epigenetice la nivelul ADN-ului metilat

!

CARCINOGENEZA



Alterari majore ale metilarii ADN in cancer

HIPO-metilarea globala, la secventele repetitive din genom, - asociata cu
instabilitatea genomica, specifica in primele etape ale carcinogenezei

-locala, promoterii oncogenelor devin active

HIPER-metilarea locala la h ® ’ ”? ( ’ ? 990 W'Normal' DNA
promoterii unor gene specifice /‘ v/ \J\‘ v, M, ‘\‘ \/ \ 113 il
- supresori tumorali inactivi | g )
- gene esentiale care controleaza 090 ,, 0 m ,Methy'amd —
ciclul de diviziune celulara, U Y

. f“ ‘IV V/ ‘/ \/ “U Ccancer DNA
repararea ADN-ului, etc I—X lexonB)

Cancerul de colon si glioamele cerebrale - rata mare de metilare la gene specifice, metoda
de diagnostic-CpG island methylator phenotype CIMP



EPIGENOMUL targetat de ‘nutraceuticals’ -efect asupra cailor de
semnalizare si a mecanismelor care sustin procesul de carcinogeneza

EGCG. GTP

DM Genistein
| NDGA Lycopens n-3 PUFA l
NaSelenite EGCG
D 2 .
Z ) "
- ; A ;

PEITC

NaButyrate
MSP. KMSB
SFN, PEITC,
PHI, DADS,
AM. Apicidin

Curcumin
3 Garcinol
Anacardic acid

@ Curcumin l
@ Ca[:r:-::(i:nol

Genistein

EGCG ™ & Cell growth
l RA #* Cell cycle arrest
#* Differentiation
* Apopiosis
# Inflammation

# Invasion/metastasis
# EMT phenotype

I Genistein @
| Genistein @

EGCG D
Apple Polyphenols
Genistein
NDGA, PH!

PG-11144
PG-11150

Genistain, RA
Soy isoflavones

Coffee polyphencis NaButyrate
Lycopens

“Huang J, et al., Cancer chemoprevention by targeting the epigenome. Curr Drug Targets. 2011 doi: 10.2174/138945011798184155



> Modificarile epigenetice induse de factorii externi pot avea efect
‘pozitiv’ sau ‘negativ’ asupra organismului,
depinde de tipul de gene afectate, de momentul si de modul in

care sunt afectate!

> Profilul optim al epigenomului pentru un organism sanatos nu a

fost inca definit

» Studiul mecanismului molecular de actiune al nutrientilor biologic

activi asupra epigenomului -chemopreventie/epigenetic drugs

NUTRIEPIGENOMICS



Il. Cercetare aplicata:
Cum evaluam prin studii in vitro compusi biologic activi din dieta,
pentru stabilirea efectului biologic, inclusiv capacitatea de modulator
epigenetic
Il.1 Obiective generale

> Investigarea efectului anti-tumoral al unui compus biologic activ, ex: polifenoli,
acizi grasi esentiali de tip omega-3, omega-6;

> l|dentificarea modificarilor epigenetice pe care le induce acest tratament
pe linii celulare tumorale;

CITITI LITERATURA DE SPECIALITATE! articole din reviste cu IF mare,
produse de colective de cercetare cu experienta in domeniu.

Compusi biologic activi: efect anti-inflamator, anti-oxidant, anti-proliferativ...

v’ acizi esentiali de tip omega3 (docosahexanoic acid-DHA, o linolenic-ALA); acizi
grasi saturati (PA- palmitic acid); curcumina; polifenoli extrasi din plante
(izoflavone).

Studii in vitro: linii celulare tumorale: Mewo (melanom uman), U-87MG (glioblastom

uman), MCF-7 (adenocarcinom uman de san); linii celulare normale.



Table 1 Effects of unsaturated fatty acids on metabalic outcomes through epigenetic mechanisms [Continued)

FA Dhose Study mod= Epigenetic Epigenetic sgnature Metabalic outcomes Refrence
mechanisms
IN VITRO MODELS
r-H AR 1 st Hurran THP-1 E Diose-depandent +  Assodated with athemscleross diabetes, inflammatany 4]
10k and 100 pk Mo nocytes methydation Ok A msthylation profile obestty and cancer

A 10.5% increase in
Sl cantent at 100
mikd compared to

1 M dase
AR It Hurran umbilical wein kA Promoter region of - Assodated with changes in expresion of genes |
endathelial cells methylation genes DR and implicated in cardnogenesis and angingenssis.
(HLWECS) and endathelial Mothd
progenitars (EPCs)
MUFA
Crleic acid 1 st In witro human THP-1 ChA Global - AntFinflammatony effects. [24]
10 s and 100 pM M noCyIEs rmethylation hypomethylation at
100 pM comparaed to
the 1 pi doss
Crlaic acid 1-200 psd range 2 pregrancy miceand DA 1-50pM butin S5pM + Improvement of proinflammatony profile and |
THP-1 cells methylation weaker response adipogenesis
peaking
Table 2 Effects of saturated and trans FA on metabolic outaomes through epigenetic mechanisms
Fa Doss Study model Epig=netic Epigenstic signaturse Metabalic outcomes FefErencse
mechanism
HUMAKNS
Tars FA
Industrial  1029/2500 keal, 9 healthy men miRhAs 5 miRMAs in purified HOLs 1T FRelatad to cardinogenssis, FA biosynthesis and alteration 5]
TFA A7% of daily 13 HOL-cami=d miRhAs 1o the plas 1 in FA metabalizm
Ensngy matic mikNA pool
ANIMAL MODE S
Tarnsgen=srational
Haidic 20 pregrancy mice and THP-1 DA 1-50pM 5 2% incease in S upta +  Fawors the acoumulation of adiposs tissus, obesty, and =7
acid cells methyd ation 200 - hepatic steatosis
IN VITROD MODELS
SFA
Palmitic F50 ph In watro wAnary human Histons H3¥2Fme=3 and HI¥3AEm=2 an 1 Related to insulin resistance and decreass of glucos= 5]
acid palmitate podocyte cell line and mals methnd ation promoter region of FOXO talerance, favors gluconsogenssis
Sprague-Dawiey rats and acetylation
FPalmitic 1 mkd palmitate  In witro human pancreatic islets DhlA 4561 sihes increassd DA + Associgted with insulin resistance, lipotosicty, T20, (E14]|
acid methyd ation methylation (2753 uniquegenssand - ghoohsis gluconsogensss dysregulation in Fa
1429 intergenic simes) metabalism related to obesity
129 stes decreased DA methydation
{93 unique genes, and 30 integenic
sites.
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ll. Obiective specifice

Stabilirea intervalului de concentratie la care compusul nu prezinta

citotoxicitate pentru celule;

Stabilirea intervalului de timp in care se poate face tratamentul

fara ca viabilitatea celulelor sa fie afectata;
Evaluarea efectului anti-proliferativ al compusului;
Evaluare modificarilor epigenetice -metilarea ADN-ului;

Evaluarea activitatii enzimatice si a nivelului de expresie al

proteinelor de tip DNMTs



Il.3 Prezentarea rezultatelor experimentale

1. Stabilirea intervalului de concentratie si de timp la care compusul nu prezinta
citotoxicitate pentru celule

Materiale: linia celulara U87-MG de glioblastom uman

Control pozitiv: tratament cu curcumin (0-80 pyM ); Probe: tratament cu DHA (0-300 pM); Control- DMSO-
curcumin si BHT- DHA; Timp de tratament: 6 zile.

Metoda de analiza: colectare imagini la microscopul cu contrast de faza in fiecare zi de tratament

Curcumin-0 pM Curcumin -20 uM | Curcumin-40 uM | Curcumin-80 uM

 Curcumin-10 uM

DHA-50uM

Concluzii: DHA: 50-100 pM si curcumin: 5-10 pM, celulele raman in parametrii optimi de
crestere. Pentru curcumin > 20 pM si pentru DHA -300 Mm, celulele mor, tratamentul devine

toxic.




Evaluarea viabilitatii celulare si a citotoxicitatii

a) Teste de viabilitate celulara (MTS); b) Teste de citotoxicitate (LDH)

tratament: curcumina (5, 10, 15 uM);

Rezultate:

curcumina - viabilitatea nu este afectata (d, ~12% pentru 5-15 pM); citotoxicitate mare x4 (15

UM ); citotoxicitate acceptabila (5-10 pM)

DHA - viabilitatea {4 ~ 20 % la conc 100 uM fata de control, citotoxicitate acceptabila (100 uM);

la 150 uM DHA: viabilitatea redusa I, ~75%, citot
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Concluzii: celulele U87-MG raman viabile la tratamentul cu DHA de 100 pM; concentratia de
150 pM DHA este toxica; pentru tratamentul cu curcumina se poate lucra la o concentratie de
5-10 pM.




2. Stabilirea intervalului de timp pentru realizarea experimentelor

a) Evaluarea acumularii de acid gras nesaturat in celule
Materiale: Celule MCF-7 tratate cu DHA, 100 pM, timp de 8 zile.

Metoda: colorare cu Oil RED a celulelor fixate la diferite intervale de timp dupa tratament;
nucleul celulelor a fost colorat cu DAPI. Imagini -microscopul de fluorescenta.

DHA-6hrs

Rezultate: acumulare de depozite de
lipide de la 1 ora dupa tratament.
Marimea depozitelor de lipide creste
odata cu intervalul de timp de tratament.

-
"
»‘Y

Concluzie; DHA se acumuleaza continuu
in citoplasma celulelor, fara sa afecteze
viabilitatea celulara.

DHA-T2 hrs

Control




b) Monitorizarea in timp real a celulelor aflate sub tratament - BioStation TM

MCF-7 netratate

Ohjective : 40x Sample name : MCE7DHA
Light: 150 Cell name : MCF?
Exposure time : 1/B60s Llser name : Sewvi
Gain :1.00

FResolution : 300 x BOO Binning

Mumber of rounds ;1 / 189
Fhoto date : Tuesdaw. March 04, 2014 21:02:37
Fassage oftime : Oh 00m 00s




MCF-7 tratament DHA-4zile

0 Binning

10um Photo date : Tu




0 1 0urm Photo date : Ty
S |

Concluzii: Celulele isi schimba morfologia la tratament indelungat cu DHA, rata de
proliferare celulara scade.




3.Evaluarea efectului anti-proliferativ indus de compusii activi
biologic - platforma xCELLigence

Metoda: monitorizare celulara in timp real prin masurarea impedantei stratului celular-
platforma xCELLigence

Rezultate: - efect anti-proliferativ accentuat pentru tratamentul cu DHA 50, 100 uM. Forma curbei
de proliferare modificata la 100 uM comparativ cu 50 pM si cu celulele netratate.

- efect anti-proliferativ mai putin accentuat pentru tratamentul cu curcumina comparativ

cu DHA.

Celule U87-MG - tratament curcumina Celule U87-MG - tratament DHA

Y - ] a v ]
== Control - Control
—  DMSO-5uM —  BHT-50uM
—  DMSO-10uM —  BHT-100uM

E - Curcumin-SuM -  DHA-50uM
=F | Curcumin-10uM DHA-100uM




Evaluarea efectului anti-antiproliferativ al DHA pe linii celulare de adenocarcinom

Rezultate: Efect anti-proliferativ si timp mare de dublare celulara la tratamentul
continuu cu DHA. Revenirea la aceeasi timp de dublare a populatiei celulare dupa
indepartarea tratamentului.
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Concluzii:

» Curcumina si DHA au efect anti-proliferativ pe celulele tumorale studiate,

> DHA a prezentat capacitate de modulare epigenetica la nivelul ADN-ului genomic si a histonelo
pe cele liniile celulare tumorale.




4. Evaluare modificarilor epigenetice la nivelul metilarii globale a ADN-ului

Materiale: Mewo tratate cu ALA 100uM, PA 75 pM timp de 6zile; ADN genomic extras. Control
pozitiv-DAC: 5 aza 2’ deoxycytidine, DNMTs inhibitor, 10uM.

Metode: analiza nivelului global de metilare a ADN-ului genomic.

Tehnici de investigare: ELISA, imunofluorescenta pentru detectia 5-mC.

MeWo cells
<120
& 100 |
L
£ 80 1
Q
T 60 -
o5
£ 40 {
[=]
[+
E o/ [j ij
© Control  ALA 100uM PA 100uM DAC 10uM Control
standard
Rezultate:

« Nivelul de metilare al ADN-ului creste cu ~20% pentru celulele MeWo tratate cu
ALA, comparativ cu controlul.

* PAreduce metilarea ADN-ului cu ~ 25%.

« Experimentele de imunoflorescenta confirma rezultatele obtinute prin tehnica ELISA

Concluzie:
ALA poate avea capacitate de modulator epigenetic la nivelul metilarii globale a ADN-ului.




5. Evaluarea activitatii enzimatice a proteinelor DNA-metiltransferaze

Materiale: extract proteine nucleare, celule MeWo, tratate 6 zile

Metode: analiza activitatii enzimatice a proteinelor DNA metil-transferazele (DNMT1, 3A si 3B).
Tehnica de investigare: ELISA.

MeWo cells
120
100 I
80 I
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DNMTs  Control ALA PA 100 uM DAC 10pM
standard 100uM

Rezultate: V activitatea enzimatici DNMTs pentru DAC, pentru ALA T comparativ cu controlul.
PA - o scadere usoara comparativ cu celulele netratate, experimentul control.

Concluzie:
> ALA si PA afecteaza activitatea enzimatica a proteinelor DNMTs.
> Rezultatele se pot corela cu experimentele de metilare globala a ADN-ului




Concluzii: studii in vitro pentru determinarea capacitatii de modulator
epigenetic a compusilor biologic activi

» ALA (acid omega3 esential, prezent in plante) si PA (acid saturat) pot induce
modificari epigenetice in celule tumorale;
» Tratamentul indelungat cu acizi grasi poate modifica patternul de metilare globala a
ADN-ului genomic la celulele tumorale:
« creste nivelul de 5-mC pentru tratamentul cu ALA

« scade nivelul de 5mC pentru tratamentul cu PA

> Activitatea DNMTs este afectata de tratamentul cu ALA T, pentru PA se observa o
scadere usoara comparativ cu celulele netratate;

» ALA — poate fi un nutrient bioactiv cu efect pozitiv pentru modularea epigenetica;

» PA- poate fi un nutrient bioactiv cu efect negativ de modulare epigenetica.



Il.4 Nutritie-Epigenom-Boli cronice

> Alterarile epigenomului pot induce declansarea si

dezvoltarea unor afectiuni cronice, inclusiv cancerul.

> Alterarile epigenomului sunt reversibile.

> Nutrientii din alimentatie pot fi modulatori epigenetici.

MODULATORII EPIGENETICI - actiune POZITIVA SAU NEGATIVA asupra
epigenomului




VIITOR:

Va multumesc!
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