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Over the past years, professor Grigorie Stefanescu has accustomed us with
the elaboration and publication of some genuinely informative monographs on
genetics and evolutionism - related problems, which could not pass unobserved by
all those willing to access updated information on these topical scientific fields.

The professional experience acquired along his academic career enables
him to take position on delicate matters of biology, in general, and genetics, in
particular. It is certain that many of those who read the monograph dedicated to
the first and (in my opinion) the most brilliant of geneticists — Johann Gregor
Mendel — were impressed by the manner of depicting his life and valorising his
work, which meant, in 1865, the birth of a new branch of biology — Genetics — a
top field of science which dominated the entire 20" century and which currently
contributes to the development of vaccines against Sars-Cov-Il virus, or mainly
through genetic engineering.

On this occasion, Dr. Stefanescu guides us through another area of
genetics, namely epigenetics. Not only that the genes in the genome of an
organism and the interaction among them make what it is as a phenotype but the
environment of the genes also has a significant impact on the resulting phenotype.
Epigenetics represented a research line which has long been underestimated by
specialists, on account of what we think might be the reserve or caution of not
being labelled as followers of Lamarckism. However, there is a long distance
between the inheritance of acquired characters (supported by Lamarck) and the
influence exerted by some factors outside the genes on their expression. More
than a century after Lamarck's ideas were advanced, after the confirmation of the
principles of heredity established by Mendel and the birth of genetics as a science
at the beginning of the past century and later through the progress made year after
year in knowing the molecular basis of the inheritance of living organisms, it was
found that phenotype is not just the direct expression of a gene, of a certain
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genotype, but the result of its confrontation with specific environmental
conditions. It was the merit of Conrad Waddington (to whom the author dedicates
this paper), to express his opinions in the early 1940s on this matter and to
propose a name for this perspective - i.e. epigenetics, by which he understood "a
branch of biology science that studies the causal interactions between genes and
their product, which lead the phenotype to existence”. Subsequently, this concept
would receive more and more confirmation that not only the nucleotide sequence
in a gene dictates a certain character but, sometimes, the phenotype expressed by
the organism also depends on other genetic (internal) and /or external factors,
their (external) - intrinsic and extrinsic causes, as stated by the author. Epigenetic
mechanisms can influence (modulate) the phenotypic expression of genes, the
functioning of larger genetic units, such as regions of chromosomes, certain
chromosomes and even an entire genome. It should be noted that epigenetic
factors do not affect the sequence of nucleotides in DNA, but influence gene
expression.

Professor Stefanescu structured his work in two main parts, the first called
general epigenetics (focused more on discoveries of this kind in Drosophila) and
the latter, broader part-referring to humans, to which he dedicates 3 and,
respectively, 7 chapters. In both situations, the author comes up with examples of
epigenetic phenomena caused by intrinsic and extrinsic causes. The paper begins
with an introductory chapter, which presents some concepts that have circulated
over time about the development of organisms (ontogeny), to move on to the
specific problems of genetics and epigenetics of the twentieth century and the
present.

To illustrate situations of epigenetic influence of extrinsic factors, the
author presents some examples of this type in mutants of fruit flies and shows
how: in the larval stage, temperature, X-ray irradiation, oxygen pressure, some
substances (formalin, imidazole, ammonium lactate, some urea, acetamide, etc.)
influence the number of ommatidial facets in the bar-shaped eye mutant (Bar); or
how, at the same stage of development of the insect, the level of temperature and
some substances (ammonium lactate) influence the size of the wings in the mutant
with rudimentary wings (vg). In this context, the author also discusses the
differences between mutations and changes and the importance of these
phenomena to affected organisms.

Among the epigenetic factors of a genetic nature, Professor Stefanescu
discusses in the paper a series of phenomena encountered in the living world and
their consequences, including: the effect of heterochromatinization and its role in
genetic regulation of chromosomes or genomes; the position effect, which
consists in changing the position of one (some) gene(s) in relation to another(s)
and generating different phenotypes; post-transcriptional regulation of gene
expression by micro-RNA (mi-RNA), small molecules of non-coding RNA,
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which can interfere with mRNA and cause cleavage, destabilization, reduced
efficiency in the translation of genetic information; gene interaction - a relatively
widespread genetic phenomenon, which contributes to the diversification of the
resulting phenotypes. In the latter case, a series of interactions between allele and
non-allele genes are presented, such as: paramutation, incomplete dominance,
semi-dominance, supra-dominance, codominance, complementation, epistasia,
polygenia, etc., coming with examples to illustrate and explain these genetic
events. An epigenetic mechanism for controlling gene activity, mentioned above,
is hetero-chromatinization, a process performed by methylation, acetylation and
phosphorylation reactions of histone proteins in the DNA-histone complex. These
reactions may include segments on certain chromosomes, but may sometimes
extend to entire chromosomes, such as the Y sex chromosome in some
eukaryotes. In the same context can be mentioned the process of lionization that
takes place in placental mammals and consists in the optional
heterochromatinization in females, shortly after fertilization, of one of the two X
chromosomes, a phenomenon that achieves a balance of X-linked genes in both
sexes. In the category of epigenetic factors influencing the activity of genes, some
hormones can be included, both in animals and in plants.

In the second part of the paper, as mentioned above, the author reviews a
series of epigenetic factors that act during human development, from the
formation and union of gametes to the birth of the foetus, with references and
comparisons on their intervention and development other organisms. The
experiences that demonstrated the totipotency of cells, the fact that the somatic
cell nucleus contains the genetic information necessary to obtain new organisms
through somatic embryogenesis and somatic cloning, respectively, are edifying in
illustrating the role of epigenetic factors in directing developmental processes in
plants and animals. Epigenetic factors that intervene and reconvert somatic cells
into somatic embryos (similar to zygotic ones) are present either in the cytoplasm
or in the nutrient medium in which the cells are cultured. The evolution of plant
explants towards direct or indirect organogenesis (via callus), somatic
embryogenesis, etc., in in vitro cultures, depends on a series of such epigenetic
factors, internal and external, such as: type of implant, its nature and age,
cultivation conditions (temperature, light / dark, the presence in the nutrient
environment of some growth factors and their type). Therefore, the processes of
cell differentiation and redifferentiation, of organogenesis, can be directed through
these epigenetic factors.

Among the epigenetic factors, the author also includes the mobile genetic
elements (EGM) and their impact on genetic events that take place in the genome
of eukaryotes. In this context, it is shown that retrotransposons are responsible for
producing mutations in the human genome, disease-generating mutations. The
paper lists some human genetic diseases caused by insertional mutations of these
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elements: cholinesterase deficiency, neurofibromatosis, Alport syndrome, p-
thalassemia and others. In turn, these transposable elements can be influenced by
other epigenetic factors and hence new phenotypic effects.

An extensive chapter is dedicated by the author to nutrition as an
important epigenetic factor in terms of its repercussions on human health. The
preamble presents the observations and conclusions reached in the case of such
studies, included by Campbell and Campbell (2004) in the volume entitled "Study
of China", which shows that a proper diet can prevent some diseases, such as
diabetes. type 1l, some heart diseases, breast and prostate cancer, etc., that a diet
consisting of vegetables and fruits rich in antioxidants can ensure good health
(including mental) in old age, etc. In this chapter, the author pays special attention
to aflatoxins, substances specific to some species of molds of the genus
Aspergillus, which have a carcinogenic effect. Some aflatoxins interfere with the
process of DNA methylation and in this way can alter the expression of some
genes. For example, this mechanism of DNA methylation is disrupted in
aflatoxin-induced hepatocellular carcinomas. These mycotoxins can cause the
silencing of some genes, such as the one responsible for p53 protein synthesis, a
kind of cell guardian inhibiting the initiation of a tumour process. They can also
cause post-translational changes in histones - a mechanism by which they induce
pathological conditions, or they can interfere with mi-RNA (regulators of gene
expression) and thus can influence the processes of cell proliferation and
differentiation, etc. In this chapter, the author discusses in detail the experiences
of Campbell et al. in the "China Study", highlighting the role of diet in preventing
some forms of cancer, as well as some natural remedies, rich in antioxidants,
which can also help neutralize the effect of aflatoxins and lead to good health.

In conclusion, we consider that the scientific approach of Professor
Grigorie Stefanescu is a salutary one in our scientific literature. Although some
aspects of the impact of epigenetic factors in modulating gene expression have
been approached in many genetics publications in our country since 1967, this
book is (to our knowledge) the first of its kind to attempt to synthesize the
knowledge acquired in this field so far and its elaboration resides on the
consultation of a huge bibliographic material (covering no less than 64 pages),
while its conception and elaboration are by no means original. This book will
certainly arouse the interest of specialists in the field of genetics and not only and
will represent a valuable reference material for all those interested in an
introduction to the problems of epigenetics.

PhD Professor Gogu Ghiorghita
Full Member of Academy of Romanian Scientists
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Recenzie

Stefianescu Grigorie, Epigenetica generala si umand,
Edit. ”Risoprint”, Cluj-Napoca, 2020, 450 p.

In ultimii ani, profesorul Grigorie Stefinescu ne-a obisnuit cu elaborarea si
publicarea unor monografii de real interes in probleme de genetica si
evolutionism, care nu au putut fi ignorate de cei dornici sa se informeze in aceste
domenii stiingifice mereu 1n actualitate. Experienta profesionald dobandita de-a
lungul carierei universitare ii permite sa se pronunte in probleme deloc facile ale
biologiei Tn general si geneticii in special. Cu siguranta, multi dintre cei ce au
lecturat monografia dedicatd de autor primului si (in opinia mea) cel mai genial
dintre geneticieni — Johann Gregor Mendel, au ramas impresionati de modul cum
I-a zugravit viata si i-a pus in valoare opera, care in 1865 insemna nasterea unei
noi ramuri biologice - Genetica, domeniu de varf al stiintei care a dominat intregul
secol al XX-lea si care iata, in zilele noastre contribuie la realizarea de vaccinuri
impotriva virusului Sars-Cov-Il, inclusiv, sau mai ales prin inginerie genetica.

De data aceasta, domnul dr. Stefinescu ne poarta pasii printr-un alt
ungher al geneticii si anume cel al epigeneticii. Nu doar genele din genomul unui
organism si interactiunea dintre ele, il fac ceea ce este el ca fenotip, ci si ambianta
genelor are un “cuvant” important de spus asupra fenotipului care rezulta.
Epigenetica a fost o directie de cercetare careia nu i s-a acordat multd vreme
atentia cuvenita din partea specialistilor, motivul fiind credem rezerva, o anume
prudenta, de a nu fi etichetati ca adepti ai lamarckismului. Numai ca intre
mostenirea caracterelor dobandite (sustinutd de Lamarck) si influenta exercitata de
unii factori din afara genelor asupra expresiei acestora, este cale lunga. Dupa mai
bine de un secol de la ideile lui Lamarck, dupa confirmarea principiilor ereditatii
stabilite de Mendel si nasterea geneticii ca stiinta la inceputul secolului trecut si
mai apoi prin progresele inregistrate an de an in cunoasterea bazelor moleculare
ale ereditatii organismelor vii, s-a constatat ca fenotipul nu este doar expresia
directd a unei gene, a unui anume genotip, ci un rezultat al confruntarii acestuia cu
conditiile de mediu specifice. A fost meritul lui Conrad Waddington (caruia ii
dedica autorul lucrarea de fatd), sa se pronunte la inceputul anilor 1940 in aceasta
spetd, sa propuna si un nume acestei maniere de a privi lucrurile — epigenetica,
prin care el intelegea “o ramura a stiintei biologice care studiaza interactiunile
cauzale intre gene si produsul lor, care conduc fenotipul spre existenta”. Ulterior,
acest concept avea sd primeasca tot mai multe confirmari ale faptului ca nu doar
secventa nucleotidelor intr-o gend dicteazd un anumit caracter ci, uneori,
fenotipul exprimat de organism depinde si de alti factori de naturd genetica
(internd) si/sau din afara lor (externd) - cauze intrinseci si extrinseci, cum
precizeaza autorul. Prin mecanismele epigenetice poate fi influentata (modulata)
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expresia fenotipica a genelor, functionarea unor unitati genetice mai mari, cum ar
fi regiuni ale cromosomilor, anumiti cromosomi si chiar un intreg genom. De
precizat ca, factorii epigenetici nu afecteaza succesiunea nucleotidelor in ADN, ci
influenteaza expresia genelor.

Profesorul Stefanescu si-a structurat lucrarea in doua mari parti, una sa-i
spunem de epigeneticd generald (axatd mai mult pe descoperiri de acest gen la
Drosophila) si a doua, mai ampla - referitoare la om, carora le dedica 3 si
respectiv 7 capitole. In ambele situatii, autorul vine cu exemple de fenomene
epigenetice determinate de cauze intrinseci si extrinseci. Lucrarea incepe cu un
capitol introductiv, in care sunt prezentate unele conceptii care au circulat de-a
lungul vremurilor despre dezvoltarea organismelor (ontogenie), pentru a face apoi
trecerea la problemele specifice geneticii si epigeneticii secolului al XX-lea si din
zilele noastre.

Pentru a ilustra situatii de influentd epigeneticd a unor factori extrinseci,
autorul prezinta unele exemple de acest tip la mutante ale musculitei de otet si
aratd cum: 1n stadiul larvar, temperatura, iradierea cu raze X, presiunea
oxigenului, unele substante (formalind, imidazol, lactat de amoniu, unele ureide,
acetamida etc.) influenteaza numarul de fatete omatidiale la mutanta cu ochi in
forma de bara (Bar); sau cum, in acelasi stadiu de dezvoltare al insectei, nivelul
temperaturii si unele substante (lactatul de amoniu) influenteaza dimensiunile
aripilor la mutanta cu aripi rudimentare (vg). In acest context, autorul discuta si
diferentele dintre mutatii si modificatii si importanta acestor fenomene pentru
organismele afectate.

Intre factorii epigenetici de naturd genetici, profesorul Stefanescu discuti
in lucrare o serie de fenomene intalnite in lumea vie si consecintele lor, intre care
figureaza: efectul de heterocromatinizare si rolul lui in reglajul genetic la nivelul
cromosomilor sau al genomului; efectul de pozitie, care constd in schimbarea
pozitiei unei (unor) gene in raport cu alta (altele) si care genereaza fenotipuri
diferite; reglarea post-transcriptionald a expresiei genelor prin micro-ARN (mi-
ARN), molecule mici de ARN necodificator, care pot interfera cu ARNm si 1i pot
provoca clivarea, destabilizarea, reducerea eficientei in translatia informatiei
genetice; interactiunea genelor — fenomen genetic relativ raspandit, care
contribuie la diversificarea fenotipurilor rezultate. Tn acest ultim caz, sunt
prezentate o serie de interactiuni intre genele alele si nealele, precum: paramutatia,
dominanta  incompletd, semidominanta, supradominanta, codominanta,
complementatia, epistazia, poligenia etc, venind cu exemple care sd ilustreze si sa
explice aceste evenimente genetice. Un mecanism epigenetic de control al
activitatii genelor, mentionat anterior, este hetero-cromatinizarea, proces realizat
prin reactii de metilare, acetilare si fosforilare a proteinelor histonice din
complexul ADN-histone. Aceste reactii pot cuprinde segmente de pe anumifi
cromosomi, dar se pot extinde uneori asupra unor cromosomi intregi, cum este
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cazul cromsomului sexual Y la unele eucariote. In acelasi context poate fi amintit
si procesul de lionizare care are loc la mamiferele placentare i constd in
heterocromatinizarea facultativa la femele, la scurt timp dupa fecundare, a unuia
din cei doi cromosomi X, fenomen prin care se realizeaza un echilibru al genelor
X-linkate la cele doud sexe. In categoria factorilor epigenetici de influentare a
activitatii genelor pot fi inclusi si unii hormoni, atat la animale, cat si la plante.

In partea a doua a lucrarii, asa cum precizam anterior, autorul trece n
revistd o serie de factori epigenetici ce actioneazd pe parcursul dezvoltarii la om,
de la formarea si unirea gametilor pana la nasterea fatului, cu trimiteri si
comparatii privind interventia acestora si in dezvoltarea altor organisme.
Edificatoare in privinta ilustrarii rolului unor factori epigenetici in dirijarea unor
procese de dezvoltare la plante si animale sunt experientele care au demonstrat
totipotenta celulelor, faptul cd nucleul celulelor somatice contine informatia
geneticd necesard obtinerii unor organisme noi prin embriogeneza somatica si
respectiv clonare somaticd. Factorii epigenetici care intervin §i reconvertesc
celulele somatice in embrioni somatici (asemanatori celor zigotici), sunt prezenti
fie In citoplasma, fie in mediul nutritiv in care sunt cultivate celulele. Evolutia
unor explante vegetale spre organogeneza directd sau indirectd (via calus),
embriogeneza somatica etc., in culturile in vitro, depinde de o serie de astfel de
factori epigenetici, interni si externi, cum ar fi: tipul de eplant, natura si varsta
acestuia, conditiile de cultivare (temperatura, lumina/intuneric, prezenta in mediul
nutritiv a unor factori de crestere si tipul acestora). Prin urmare, procesele de
dediferentiere si rediferentiere celulara, de organogeneza, pot fi dirijate prin
intermediul acestor factori de natura epigenetica.

Intre factorii epigenetici, autorul include si elementele genetice mobile
(EGM) si impactul acestora asupra unor evenimente genetice ce au loc in genomul
eucariotelor. In acest context, se arati ca retrotranspozonii sunt responsabili de
producerea unor mutatii in genomul uman, mutatii generatoare de boli. In lucrare
sunt enumerate unele boli genetice umane provocate de mutatii insertionale ale
acestor elemente: deficienta colinesterazica, neurofibromatoza, sindromul Alport,
B-talasemia s. a. La randul lor si aceste elemente transpozabile pot fi influentate
de alti factori epigenetici si de aici noi efecte fenotipice.

Un capitol amplu este dedicat de autor alimentatiei ca factor epigenetic
important sub aspectul repercusiunilor acesteia asupra sanatatii omului. Sunt
prezentate in preambul observatiile si concluziile la care s-a ajuns in cazul unor
studii de acest gen, incluse de Campbell si Campbell (2004) Tn volumul intitulat
”Studiul China”, din care rezulta ca o alimentatie corectda poate evita unele boli,
precum diabetul de tip I, unele maladii ale inimii, cancerul de san si de prostata s.
a., ca o dieta constand in legume si fructe bogate in antioxidanti poate asigura o
buni stare de sanatate (inclusiv mentald) la varste inaintate etc. In cadrul acestui
capitol, autorul acordd o atentie speciala aflatoxinelor, substante specifice unor
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specii de mucegaiuri din genul Aspergillus, care au efect cancerigen. Unele
aflatoxine interfereaza cu procesul de metilare a ADN si in acest fel pot altera
expresia unor gene. Bundoara, in carcinoamele hepatocelulare induse de
aflatoxine este dereglat acest mecanism de metilare al ADN. Aceste micotoxine
pot provoca silentierea unor gene, cum ar fi cea responsabila de sinteza proteinei
pS3, un soi de gardian celular carte inhiba initierea unui proces tumoral. Ele pot
de asemenea provoca modificari post-translationale ale histonelor - mecanism prin
care induc stari patologice, sau pot interfera cu mi-ARN (reglatori ai expresiei
genelor) si in acest fel pot influenta procesele de proliferare si diferentiere celulara
etc. In cadrul acestui capitol, autorul discuti pe larg experientele realizate de
Campbell et al. in ”Studiul China”, evidentiind rolul alimentatiei in prevenirea
unor forme de cancer, precum si unele remedii naturiste, bogate In antioxidanti,
care pot contribui inclusiv la neutralizarea efectului aflatoxinelor si conduc la o
stare buna a sanatate.

Apreciem, in concluzie, cd demersul stiintific al domnului profesor
Grigorie Stefanescu este unul binevenit in literatura stiintifica de profil de la noi.
Chiar daca unele aspecte privitoare la impactul unor factori epigenetici in
modularea expresiei genelor au aparut in multe lucrari de genetica publicate la noi
in tara dupa 1967, cartea de fatd este (dupa stiina noastra) prima de acest fel care
incearca sa sintetizeze cunostintele dobandite in acest domeniu pana in prezent, la
elaborarea ei stand consultarea unui imens material bibliografic (intins pe nu mai
putin de 64 pagini), iar maniera de a o concepe si elabora este una originala. Cu
siguranta aceastd carte va stirni interesul specialistilor in domeniul geneticii si nu
numai §i va reprezenta un material documentar valoros pentru toti cei ce vor sa se
introduca 1n problemele epigeneticii.

Prof. univ. dr. Gogu Ghiorghita

Academy of Romanian Scientists Annals - Series on Biological Sciences, Vol. 10, No.2, (2021) 183



