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PREFATA

Volumul de lucriri si rezumate denumit ,,The novel results of the Institute of Biology Bucha-
rest into fields of ecology, microbiology and citobiology cuprinde materialele sutinute in cadrul
conferintei stiintifice anuale a Institutului de Biologie Bucuresti al Academiei Roméne (IBB).
In acest an, aceasti actiune stiintifica a ajuns la edifia a 58-a, marcand, astfel, importanta cer-
cetarilor biologice, mai ales in ariile microbiologiei generale, ecologiei si citobiologiei, pentru
dezvoltarea cunoasterii in domeniu, dar si pentru valentele de colaborare cu alte discipline,
precum chimia, fizica, matematica, arta etc.

Volumul cuprinde lucriri bazate pe rezultatele cercetérilor si studiilor efectuate de cerceta-
torii din cadrul IBB, dar si de colaboratori ai acestora, in cadrul unor proiecte de cercetare care
se circumscriu obiectului de activitate al IBB, respectiv ocrotirea si managementul biodiversi-
tatii, bioremedierea, microorganisme din medii extreme si ostile, crearea unei banci de celule
si de tesuturi vegetale de interes conservativ si biotehnologic.

Sesiunea stiintifica anuald, precum si valorificarea, prin acest volum, a lucrarilor prezentate
in cadrul sau, contribuie la dezvoltarea capacitafii de comunicare si a dialogului stiintific, pen-
tru toti participantii la lucrarile acesteia, dar, in mod deosebit, pentru tinerii cercetatori, care
se afla in pragul carierei profesionale. Fiind orientatd spre dezvoltarea cunoasterii, cercetarea
biologica, prin rezultatele valorificate in cadrul lucrarilor acestei Sesiuni stiintifice a IBB si pe
alte cdi de diseminare, contribuie la intarirea relatiei si a dialogului dintre stiinta i societate,
dar si la consolidarea colaborarii dintre specialistii implicati in aceasta activitate.

Dr. Maddlin Enache
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EE% BIOLOGIA SINTETICA A PLANTELOR - .'
UN DOMENIU NOU CU PERSPECTIVE GENEROASE

Anca Manole

Institutul de Biologie Bucuresti al Academiei Romane, Splaiul Independentei nr. 296, sector 6, Bucuresti,
Romania, e-mail: anca.manole@ibiol.ro

INTRODUCERE

Schimbarile climatice si cresterea accelerata a populatiei globului pe fondul epuizarii resur-
selor naturale sunt considerate problemele acute contemporane care directioneaza in prezent
preocupdrile cercetarilor din diverse sfere de activitate. In acest context, biologia sintetici - do-
meniu de varf al cercetarilor interdisciplinare - poate oferi solutii eficiente si pe termen lung.

Biologia sinteticd este o disciplind derivata in care isi unesc eforturile oameni de stiintd din
multiple domenii pentru proiectarea si producerea de structuri biologice noi sau modificarea
unora deja existente, cu aplicatii in medicind, agricultura, industria alimentara, protectia me-
diului, inteligenta artificiala, producerea de biocombustibili, roboticd, artd, etc. (Fig. 1). Prin
metode noi, specifice biologiei sintetice se preconizeaza producerea de hrand, energie, medi-
camente, etc., reducdndu-se astfel presiunea pe care populatia globald in crestere o exercita
asupra mediului si a resurselor naturale.

e
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Fig.1. Aplicatiile Biologie sintetice.

In acelasi timp biologia sintetici nu este doar un mijloc de a crea sisteme biologice cu
functii care sd raspunda diverselor necesitati ale omului ci ofera si perspective noi de abordare
a unor problematici specifice cercetdrii fundamentale si poate contribui semnificativ la desci-
frarea organizdrii si functiilor sistemelor biologie.




Principalele directii de cercetare ale biologiei sintetice sunt:

= Ingineria circuitelor biologice bazate pe fnctionarea ADN-ului incluzand si parti biologice,
dar fira a se limita doar la acestea;

= Definitivarea unui genom minimal;

= Construirea de protocelule;

= Crearea de sisteme biologice ortogonale pornind de la molecule care nu exista in natura
(de exemplu crearea unui lant de ADN care nu are baze azotate de tip ATCG, asa-numitii
acizi xenonucleici)( Schmidt et al., 2008).

Termenul de biologie sinteticd a fost introdus in literatura stiintificd inca din secolul trecut de
catre biologul francez Stéphane Leduc si definit ca stiinta prin care viata poate fi generata mani-
puland fortele fizice care o determina (Leduc, 1912). Desi definitia initiala a fost demult invalida-
ta, termenul s-a pastrat si a dobandit semnificatii noi, foarte diverse si in continud dezvoltare.

Dezvoltarea biologiei sintetice a debutat practic in anul 1953 prin elucidarea structurii aci-
dului dezoxiribonucleic (ADN) de cétre cercetatorii James Watson si Francis Crick fapt care a
deschis era manipularilor genetice. Anii 70 au fost marcati de obtinerea ADN-ului recombinat
iar progresele tehnice din anii ’80 si 90 au permis secventializarea de genomuri comple-
te. Dezvoltarea tehnologiilor IT si utilizarea acestora in stocarea, gestionarea, interpretarea si
transmiterea datelor au permis progrese remarcabile; procese care acum zece ani durau sapta-
mani, in prezent se deruleaza in doar cateva minute. Programe elaborate de redare tridimen-
sionald, de modelare si prelucrare a imaginilor permit vizualizarea in timp real a unor procese
complexe, de la reproducerea bacteriilor pani la activitatea nanoparticulelor. In prezent, se
poate proiecta informatie genetica pentru a determina o anumita functie, se poate testa aceasta
functie in silico utilizind modelarea pe computer, se poate comanda la o firma specializata ma-
terialul genetic proiectat si apoi se poate insera intr-un organism viu. Cu cat se aprofundeaza
cunoagsterea proceselor biologice naturale cu atat se va largi si orizontul de posibilitati pentru
a le manipula si a obtine sisteme biologice noi cu insusiri care nu exista la cele naturale si care
sunt utile, de exemplu, in dezvoltarea de noi terapii, in controlul poludrii sau in crearea de
surse noi de energie curata.

Desi in prezent biologia sintetica s-a dezvoltat in multe centre de cercetare sau universitati
de prestigiu din intreaga lume, Statele Unite ale Americii sunt considerate lideri mondiali
ai cercetarilor in domeniu (Oldham et al, 2012). In anul 2000 doui echipe de cercetare din
SUA au raportat crearea unor circuite genice sintetice care functioneaza in sisteme biologi-
ce in mod analog oscilatoarelor si comutatoarelor din circuitele electrice (Elowitz si Leibler,
2000; Gardner et al., 2000). Aceaste realizdri de pionierat au marcat debutul biologiei sintetice
moderne. Anual in SUA sunt investiti in medie 140 milioane dolari (U.S. National Research
Council report, 2013) in cercetari de biologie sintetica, directionate in functie de orientarea si
obiectivele institutiei finantatoare. De exemplu, National Science Foundation (NSF) investeste
in crearea de sisteme biologice noi si dezvoltarea unei industrii bazate pe biologia sintetica,
Department of Energy (DOE) in ingineria vegetala si microbiand si in dezvoltarea de sisteme
hibride pentru producerea de biocombustibili si alte produse biologice, Departament of Health
and Human Services (NIH) in dezvoltarea de noi terapii si produse cu aplicatii medicale, in
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timp ce Department of Defence (DOD) considera biologia sintetica un domeniu prioritar de
cercetare cu impact major in industria de apdrare, incluzdnd detectarea inteligenta, materiale
noi si medicina (Si si Zhao, 2016).

Peste tot in lume s-au dezvoltat companii care produc bunuri si servicii utilizind tehnologiile
noi, emergente ale biologiei sintetice. De exemplu, se produc parfumuri, substante odorizante,
detergenti, etc., cu ajutorul unor enzime modificate utilizaind materii prime mult mai ieftine,
se produc vaccinuri utilizand tulpini bacteriene modificate, se testeazd deja solutii ecologice
pentru controlul insectelor danunatoare pentru culturile agricole dar si a celor care transmit
diverse boli ca Febra Denque si virusul Zika, se dezvoltd biosenzori pentru imbunatatirea
unor procese biologice sau pentru diagnosticare. Toate aceste aplicatii fac din biologia sintetica
o adevarata platformi tehnologici care sustine dezvoltarea Bioeconomiei (Fig.2). In prezent,
sunt comercializate mii de produse ca rezultate ale aplicarii tehnologiilor biologiei sintetice
ceea ce a creat o adevdrata piatd globald, care pana la finalul anului 2018 se estimeaza cd va
depdsi 16 miliarde de dolari dolari (U.S. National Research Council report, 2013).

BIOLOGIA SINTETICA A PLANTELOR - REALIZARI SI PERSPECTIVE
Biologia sintetica a plantelor utilizeaza plantele ca platforme de lucru pentru producerea
de sisteme autosustenabile si/sau bio-produse noi si pentru imbunétatirea calitatilor speciilor

BIOECONOMIE

SANATATE

ENERGIE

PRODUSE

Chimicale Materiale Agro-alimentare

O noua
generatie
de produse

Biodesign
: Progres in
o cunosterea
- biologicad

___BIOLOGIE SINTETICA ~— -

Progres in
tehnologii
inteligente

Fig.2. Biologia sinfeticd ca platformd tehnologicd pentru susfinerea Bioeconomiei (Adaptat dupd UK Synthetic Biology Strategic Plan 2016).

de cultivate in mod traditional. Modulele de proiectare utilizate folosesc principiile ingineriei
(Fig.3). Ca modele experimentale plantele prezinta o serie de avantaje cum ar fi imobilitatea,
un ciclu de viata relativ scurt, exprima multiple mecanisme reparatorii si de regenerare, au cai
metabolice perfectionate si foarte eficiente de producere a substantelor bioactive si nu in ulti-
mul rand, nu sunt supuse la fel de riguros problemelor de etica ce limiteaza cercetarile pe celule
animale. Modelul experimental cel mai des utilizat pana in prezent este specia Arabidopsis
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thaliana. Desi a fost utilizatd cu succes este un model mult mai complex decat cele preferate in
cercetdrile de biologie sintetica, cum este de exemplu Saccharomyces cerevisae. Pentru a prein-
tampina acest neajuns a fost propusa ca planta model pentru cercetarile de biologie sintetica la
plante, specia de briofit Marchantia polymorpha care are o arhitectura genomica simplificatd si
redundanta genetica redusd (Cook et al., 2014).

In prezent, sunt disponibile o serie de instrumente informatice pentru biologia sinteticd a
plantelor precum si un limbaj informatic specific - Synthetic Biology Open Language (SBOL),
mijloace care faciliteazd progresele cercetdrilor in domeniu. Abordari care péareau foarte
indraznete acum zece ani si aproape imposibil de realizat, in prezent sunt reconsiderate inregis-
trand succese remarcabile, cum ar fi de exemplu obtinerea de cereale fixatoare de azot (Rogers

Conceptualizare

S Dezvoltaresi producere
Proiectare AL

(U

Modelare

Construire

Testare

Validare

Fig.3. Modul de proiectare ufilizat in biologia sinteticd a plantelor (adaptat dupd Liu si Stewart, 2015).

si Oldroyd, 2014). Un alt exemplu de progres il constituie obtinerea de plante “santineld” care
contin un modul sintetic care functioneaza ca biosenzor - planta se decoloreaza in prezenta
unor anumite molecule si isi redevine verde in absenta acestora in decurs de numai doud ore
(Antunes et al., 2006). De asemenea, prin inserarea de nanotuburi de carbon s-au obtinut re-
zultate promitatoate in directia credrii de plante bionice ca biosenzori care sa detecteze in timp
real poluarea ambientala, pesticidele sau expunerea la microorganisme. De exemplu, inserarea
in mezofilul frunzelor de spanac (Spinacia oleracea L.) de nanosenzori fluorescenti (nanotuburi
de carbon conjugate cu peptida Bombolitina IT pentru recunoasterea substantelor amomatice
prin emisii fluorescente) ar permite monitorizarea in timp real a prezentei unor substante
explozibile (Wong et al., 2018).

O alté directie de succes in domeniul biologiei sintetice a plantelor o constituie dezvoltarea
de cai metabolice artificiale pentru producerea pe scard larga unor metaboliti valorosi care sunt
dificil de obtinut in mod natural sau sunt prea costisitor de produs prin sintezd chimica sau
biotehnologie vegetala conventionala. De exemplu, artemisinina, o sescviterpend cu puternic
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efect anti-malarie, este produsa in mod natural de pelin (Artemisia annua L.) dar in cantitati
reduse ceea ce face nerentabild exploatarea din surse naturale; in plus, din cauza structurii
chimice complexe este dificil de obtinut prin sinteza chimica. Prin dezvoltarea unei cai meta-
bolice artificiale si implementarea acesteia in Saccharomyces cerevisiae se pot obtine cantitéti
de 500 de ori mai mari de acid artemisinic decit in mod natural (Paddon etal.,2013). In mod
asemdnator, prin exprimarea tesut-specificd a unei cdi metabolice sintetice care contine trei
gene provenite de la o specie de Erwinia s-au obtinut plante de cartof care produc tuberculi
cu un continut de 20 de ori mai mare de carotenoizi si aproximativ 3600 de ori mai mare de
beta-caroten (Diretto et al., 2007). De asemenea, a fost reconstituitd o cale metabolicd de sin-
teza a unor alkaloizi benzil-chinolinici (BIAs) reglata de 10 gene, care a fost inseratd si este
functionald la tulpini de Saccharomyces cerevisiae, realizare care a deschis calea pentru produ-
cerea de alcaloizi valorosi in sisteme microbiene (Fossati et al., 2014).

De asemenea, mijloacele biologiei sintetetice permit identificarea de gene care codificd sinteza
de metaboliti secundari valorosi dar care nu se exprima in planta gazda. Principalele categorii de
metaboliti secundari produsi in plante cu proprietati terapeutice sunt: alcaloizii, terpenele, pepdi-
dele non-ribozomale si polichetidele. Biosinteza acestor substante este reglata de activitatea unor
clase de gene, de obicei grupate in cadrul genomului ceea ce facilitat dezvoltarea de mijloace de
identificare, analiza si prognoza computerizatd, cum este de exemplu “antiSMASH” (Weber et al.,
2015). Deoarece majoritatea medicamentelor au fost sintetizate pornind de la compusi naturali,
identificarea prin aceste mijloace de noi produsi naturali cu valoare terapeutica deschide o per-
pectiva generoasa de dezvoltare a unor noi produse terapeutice (Awan et al., 2016).

In perspectivd, una dintre cele mai mari provociri ale biologiei sintetice este construirea
de novo a unor genomuri complete. In acest sens, se disting realizirile de pionierat ale echipei
conduse de cercetatorul american John Craig Venter care a raportat incd din anul 2010 proiec-
tarea, sinteza si asamblarea unui genom de 1.08 Mb, pornind de la secvente genomice digiti-
zate, si tranferul acestuia intr-o celuld de Mycoplasma capricolum, obtinandu-se astfel primul
organism viu controlat in intregime de un cromozom sintetic (Gibson et al., 2010). Aceasta
realizare remarcabild a condus, intre altele, si la conturarea principiilor care stau la baza proiec-
tarii genomurilor sintetice (Liu si Stewart, 2015). Aceste principii sunt:

= genomul sintetic trebuie sa determine un fenoptip apropiat de cel natural
= nu trebuie sd contind elemente destabilizatoare (transpozoni sau gene ARN-t)
= trebuie sa aiba flexibilitate genetica pentru studii ulterioare

Construirea unui genom in intregime artificial functional la plante este o provocare extrem
de dificila cu atit mai greu de atins cu cat inca se cunosc putine despre setul minim de gene
necesar functiondrii unui genom minimal. De asemenea, inserarea acestui genom intr-o gazda
este o provocare la fel de dificild. Progesele realizate in acest sesns, de exemplu in crearea cloro-
plastelor sintetice, sunt incurajatoare (Akapakis et al., 2011).

IMPLICATII PRIVIND ETICA S| BIOSECURITATEA CERCETARILOR

Unul dintre dezideratele biologiei sintetice este sa facd ingineria biologica mai accesibila
si mai previzibila. Insd cu cit ne apropiem de aceasti tintd cu atat creste si ingrijorarea pri-
vind pericolul dublei utilizari; pe de o parte utilizarea produselor cercetérii pentru progre-
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sul umanitatii, si pe de alta parte utilizarea in scopuri teroriste. De exemplu, accesul liber la
secventele ADN apartinand unor patogeni, reducerea pretului pentru serviciile de sinteza a
ADN-ului combinata cu posibilitatea manipularii materialului biologic de catre persoane mai
putin calificate din afara laboratoarelor de cercetare, fac accesibile mijoacele si produsele bi-
ologiei sintetice si persoanelor riu intentionate. In acelasi timp, dezvoltarea comunitatii de
biologi "Fa-o singur” (do-it-yorself - DIYbio) alimenteaza aceasta ingrijorare deoarece ofera
oricui este interesat informatii si mijloace specifice biologiei moleculare (Jefferson et al., 2014).
Grupul European de Eticd in Stiintd si Tehnologii Noi din cadrul Comisiei Europene a subliniat
inca din anul 2009 ca "Problemele de eticd apar in mod particular din pericolul utilizarii de
patogeni sintetici letali sau virulenti pentru atacuri teroriste, razboi biologic sau in scopuri da-
undtoare, cu atat mai mult cu cat este liber accesul la informatiile privind modul de producere
a acestor patogeni”.

Cu toate acestea inainte de luarea de mdsuri restrictive se impune o analizd nuantatd si
foarte atenta a beneficiilor pe care produsele biologiei sintetice le poate aduce in contrast cu
potentialele riscuri (Benner si Sismour, 2005).

CONCLUZII

Implementarea solutiilor dezvoltate prin mijoacele biologiei sintetice poate aduce beneficii
semnificative pentru societate, economie si mediu. Alaturadu-se progreselor informaticii
cuantice si tehnologiei digitale, biologia sisteticd marcheazd debutul celei de-a patra revolutii
tehnologice care promite sa imbunitateasca semnificativ atdt modul nostru de viatd cat si me-
diul inconjurator. De asemenea, datorita extraordinarei sale complexitéti biologia sintetica ri-
dicd si o serie de probleme legate de tehnicile folosite, de etica, de proprietatea intelectuald,
de securitate si biosecuritate, constituindu-se in limite care vor influenta felul in care se va
dezvolta acest domeniu de varf al stiintei si cercetdrii.
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ABSTRACT

Effect of phytoviruses on tomato progenies derived from infected plants was assessed on
the basis of four genotypes: susceptible cultivar Elvira, spontaneous form S.pimpinellifolium,
the varieties with resistance genes to TMV - Craigella (Tm-2?/Tm-2?) and Craigella (Tm-1/
Tm-1). The defense reactions of host genotypes to Tomato Aspermy Virus and Tobacco Mosaic
Virus were evaluated on base of peroxidase and polyphenol oxidase activity, a-tomatine accu-
mulation in petiole tissues. The analyzed viruses contributed to fluctuation in peroxidase and
polyphenol oxidase activity in infected progenies, depending on the genotype. The antioxidant
activity is more significant in tolerant and genotypes with resistance genes. The variation in ac-
tivity of polyphenol oxidase is higher expressed in genotype-virus systems that presented more
deep pathological changes. The degree of accumulation of a-tomatine depends in more part on
the protective potential of the genotype.

Key words: tomato, plant viruses, virus infection, a-tomatine, peroxidase, polyphenol oxidase

INTRODUCTION

Impact of viral pathogens in host plants result in a wide range of modifications trigge-
ring local and global responses via multiple (intercrossing) transduction pathways. Has been
established that viral infection can contribute to genome instability [14], paramutations [1],
disturbances of the frequency of recombination between homologous chromosomes [11; 15]
and changes in gene expression [12]. Recent studies indicate that interactions between plants
and pathogens are based on epigenetic mechanisms [8; 10; 16]. According to Boyko, Kovalchuk
[2], infection in a susceptible host with a compatible virus results in the activation of various
signals, such as the induction of small RNAs. These signals extend systemically from the site
of infection to non-infected tissues, including the tissues of the generative organs. Infection is
accompanied by the hypo- or hypermethylation of specific locus, epigenetic changes that can
be transmitted to the offspring. At the basis of these changes there are genetic effects (point
mutations and gene recombination) leading to the formation of new allelic combinations, whi-
ch can later be inherited. As results are formed gametes and the resulting individuals may have
new allelic combinations.

A lot of researches regarding plant viruses reveal that the character of systemic symptoms
of virus infection in plants is determined by the expression of both host and virus genes. The
consequences of viral infection are highly variable, thereby leading to a continued lack of un-
derstanding of these effects.
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The character of the manifested biochemical and structural changes depends on the type of
genotype-pathogen reaction. The oxide-reduction enzymes, involved in the regulation of many
processes, react to biotic stress, also to viruses. It is demonstrated, that under the influence of
viral infections, the activity of antioxidant enzyme such as peroxidase is modified, which in-
dicates the host reaction to the pathogen [6]. Another component involved in the formation
of host plant responses to pathogen damage is steroidal glycoalkaloids, a-tomatine, which is
known to be proposed for identification of tomato plants with resistance to various agents,
including viruses [13].

In this context, the objective of this study was the evaluation the activity of some enzymes
(peroxidase and polyphenol oxidase) and histochemical identification of steroidal glycoalkalo-
id (a-tomatine) involved in stress response in progeny of tomatoes derived from virus-infected
plants of host with different defensive response (susceptibility, tolerance, resistance) in case of
additional infection compared to its mock-inoculated control.

MATERIAL AND METHODS

As biological material served five genotypes of tomato (local cultivar Elvira, spontaneous
form S.pimpinellifolium, the varieties Craigella (Tm-2%/Tm-2?) and Craigella (Tm-1/Tm-1). For
inducing pathogenesis the plants were inoculated mechanically at the stage of 3-4 leaves with
Tomato Aspermy Virus (TAV, isometric virions, RNA genomic nucleic acid component) or
Tobacco Mosaic Virus (TMV, rod-shaped particle, RNA genomic nucleic acid component).
The first diseases symptoms had been developed on cultivars Elvira after 10-15 days before
inoculation, while the spontaneous form and varieties with gene of resistance to TMV showed
no external changes. Using negative staining, the viral particles were identified in all genotypes,
regardless of the symptoms manifestation. By ultrastructural study was confirmed the presence
of TAV and TMV in cytoplasm of leaf cells. The seeds formed under viral pathogenesis were
used in the following investigations. Second and third progenies (P II and P III) were involved
in these studies. The evaluated materials not established virions. The tomato descendents (P
IT and P III) were infected with same virus as first generation: at 3-4 leaves with TAV or at 5-6
leaves with TMV.

The peroxidase (POX) and polyphenol oxidase activity (PPO) was determined spectropho-
tometrically in fresh vegetable extract [20]. The samples for biochemical analysis were collected
at phase of symptoms development. So, had been applied two control: control I at moment of
collection of probes in TAV variants and control II - for TMV variants.

Histochemical tests were performed on sections obtained from fresh material using Dra-
gendorff reagents for alkaloids [19]. The sections were examined with a Zeiss Axio Lab.A1l
microscope. The preparations were evaluated with a Axiocam digital camera coupled to a mi-
croscope equipped with the Carl Zeiss Imaging System AxioVision program. The photomicro-
graphic results were observed with A-Plan 10x/0.25 objective.

The statistical processing of data was carried out using the software package Statgraphics
Plus for Windows (version 2.1; Microsoft Corp., Redmond, WA, USA) and Microsoft Excel.
The contribution of variation sources was computed following the ANOVA test results [5].
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RESULTS AND DISCUSSION

Local cultivar Elvira showed external symptoms of disease caused by evaluated viruses.
The first mosaic pots were established in about two weeks after inoculation. The varieties Crai-
gella (Tm-2?/Tm-2?) and Craigella (Tm-1/Tm-1) showed different reactivity to viral infection:
from weak mosaic to chlorotic spots in variant with TAV. Due to the high temperatures of
the experimental environment conditions the symptoms of the disease were also noted in the
varieties with resistance genes to TMV (Craigella (Tm-2?/Tm-2?) and Craigella (Tm-1/Tm-1)),
but with a less manifestation degree than susceptible cv.Elvira. In varieties S.pimpinellifolium,
the symptoms did not developed or were poorly expressed, although the particles of TMV and
TAV were detected in plant organs by electron microscopy technique. Similar aspects were
described and for second and third progenies infected with same virus.

One of defender plant reaction to viral infection is the modification of antioxidant activity.
The perturbation of peroxidase activity is considered to be a non-specific response to biotic and
abiotic factor, mechanical damage [13].

In our research, the difference in peroxidase activities is dependent on the genotype (Ta-

ble).

Table. Peroxidase and polyphenol activity in crude vegetal extract of virus infected tomato plants

. Peroxidase activity Polyphenol oxidase acti-
Genotype Variant (optical density) vity (optical density)
Control | 0.1279+0.0491 0.0619+0.0049
TAV 0.0790+0.0111 0.0974+0.0125**
[l 0.1434+0.0124 0.0879+0.0056**
P, Pl 0.1393+0.0319 0.0764+0.0043**
S.pimpinelffolium Control T 0148500408 0.1447=0.0093
™V 0.2734+0.1286* 0.1769+0.0322
Pl 0.1318+0.0205 0.1678+0.0121
Pl 0.0957+0.0102*% 0.1777+0.0391
Control | 0.2732+0.1245 0.0839+0.0019
TAV 0.1676+0.0073 0.2534+0.0577***
Craigella [l 0.2044+0.068 0.1801+0.0551%**
(Tm-1/Tm-1) Contral Il 0.2044+0.0677 0.1890+0.0371
™V 0.3116+0.0207* 0.1936+0.0391
l 0.2627+0.0287 0.1543+0.0298
Pl 0.1976+0.0223 0.1426+0.0134
Control | 0.2711+0.1309 0.0656+0.0089
TAV 0.2699+0.0323 0.2087+0.0297**
Pl 0.2697+0.0775 0.0733+0.0181
Craigella Pl 0.2499-+0.0894 0.0701+0.0085
(Tm-24Tm-2?) Control Il 0.1819+0.0263 0.1847+0.0068
™V 0.2469+0.0861* 0.1822+0.0083
Pl 0.2645+0.0106* 0.1848+0.0302
] 0.3307+0.0483* 0.1590+0.0441
Contral | 0.1704+0.0291 0.0859+0.0139
TAV 0.4870+0.1055** 0.0681+0.0033*
Elvira Control Il 0.2069-+0.0550 0.2241+0.0252
™V 0.4402+0.0745** 0.2259+0.0279
[l 0.3477+0.0434** 0.2650+0.0472

*2* 2 _ignificant difference from the control at P < 0.05; 0.01 and 0.001.

Elvira variety demonstrated a significant increase in the activity after infection with TAV or
TMV. Significant growing was described and in infected TMV progeny III. Statistically confir-
med increase was also certified in variants of Craigella (Tm-2%/Tm-22) with TMV application.
TMYV conducted to higher level of POX in S.pimpinellifolium.
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The average activity of polyphenol oxidase was slightly influenced by viral infection. So,
significant modification was found only in plants infected with TAV.

Evaluations of the peroxidase values distribution indicate significant modifications of this
parameter under the action of viral infection, generating high variation. In the TAV or TMV
variants have been found plants that exhibit a different activity of this enzyme than in control,
causing the displacement of minimal and maximal values (Fig. 1). If the peroxidase activity
in control variant of S.pimpinellifolium was notified between 0.093-0.195 (o.d., units of opti-
cal density) in the experimental variants attained 0.155 -0.44 (o0.d.). The higher level (0.253 -
0.274) had been established in Craigella (Tm-2*/Tm-2?) infected with TAV. Proximal tendency
was found in progenies too.

Similar disturbs were described and for polyphenol oxidase, indicating the destabilization
effect of viral infection (Fig. 2). Significant fluctuations of polyphenol oxidase activity have
been reported in most host-pathogen combination, including progenies of infected plants. The
more intense deviations were recorded for Craigella (Tm-1/Tm-1) - 0.179 - 0.32 (0.d.) compa-
rativ to control (0.082 - 0.087 o.d.).
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Fig.1. Values distribution of peroxidase in various pathogenic systems.

The differences between experimental variants were certified as well as in localization of
a-tomatine in the petioles of susceptible variety Elvira, spontaneous form and cultivars with
genes of resistance to TMV (Fig. 3). A significant accumulation of alkaloid granules was detec-
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ted in parenchymal cells of S. pimpinellifolium infected with TAV and TMV (Fig. 3 B, C). The
histochemical studies of petioles showed that alkaloids could be observed also in phloem, but
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Fig.2. Values distribution of polyphenol oxidase in various pathogenic systems.

also in the xylem parenchyma. Abundant accumulation of a-tomatine was also noted in petio-
les of Craigella cultivars under infection with TMV and TAV (Fig. 3 I-], L-M).

It was shown that alkaloids can exist in the epidermis, mesophyll cells, and parenchyma
cells [7].

In our studies, the granules could be established in the glandular trichomes too. According
to the literature data, the glandular trichomes are renowned as prolific “chemical factories” for
either synthesizing or storing of metabolites as chemical defenses [4].

Tomatine is a steroidal glycoalkaloid found in the tomato plant and other Solanum speci-
es. The glycoalkaloids are metabolites that protect of plants against insects, fungi, bacteria,
including viruses [17]. Work on the involvement of a-tomatine in the resistance of tomato to
vascular wilt pathogens has been confined exclusively to Fusarium oxysporum f.sp. lycopersici,
founding substantial increases of a-tomatine in stems and roots three days following inocula-
tion of both resistant and susceptible cultivars [9]. According to the authors, the results from

these studies are confusing yet with no clear picture emerging.
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Fig.3. Histochemical identification of a-fomatine in of health and virus infected tomato genotypes: A-C— S.pimpinellifolium, D-F — cv.Elvira, H-J — cv. Craigella
(Tm-1/Tm-1), K-M — cv. Craigella (Tm-2%/Tm-27). Transverse sections of petioles of health (A, D, H, K) and infected with TAV (B, E, I, L) and TMV (C, F, J, M)
plants.

It is known that plant defense mechanisms are activated in a very short time in response to

harmful agents, including viruses. The first reaction conducted in the cells is increase in the
concentration of reactive oxygen species (ROS). Plants have defense mechanisms against oxi-
dative damage that are activated to regulate toxic levels of ROS. Enzymatic and non-enzymatic
systems are involved in ROS detoxification. The involvement of the antioxidant enzymes in
the tolerance of plants to various stresses will be discussed. It has been reported that the an-
tioxidant capacity has increased with tolerance and resistance to several stresses [3]. Between
major antioxidant enzymes involved in detoxification and defense reaction an important role
plays the peroxidase. In our study, in condition of viral pathogenesis, had been established the
increasing activity of this enzyme in hosts with tolerance or genes of resistance. The variation
in activity of polyphenol oxidase is higher expressed in genotype-virus systems that presented
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more deep pathological changes. Such, the fluctuation of polyphenol oxidase was more pro-
nounced in plants infected with TAV, which presented intense symptoms.

Among the non-enzymatic antioxidants, a special attention should be paid to phenolic and
steroidal compounds which represent diverse groups of plant secondary metabolites. Accor-
ding to the Spencer et al. [18] the antioxidant capacity in tomato extract is correlated with
content of secondary metabolites. The histochemical studies of a-tomatine accumulation in
petioles denote a wide distribution of glycoside granules in cells of tolerant host or plants with
genes of resistance.

CONCLUSIONS

The tomato aspermy virus and tomato mosaic virus contributed to fluctuation in peroxi-
dase and polyphenol oxidase activity in infected plants and in progenies, depending on the
genotype. The antioxidant activity is more significant in tolerant and genotype with resistance
genes.

The degree of accumulation of a-tomatine in the petioles of infected plants depends in more
part on the protective potential of the genotype.
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Fierul a fost recunoscut de foarte multa vreme ca reprezentand o potentiala sursa de energie
pentru microorganisme, iar date de literaturd privind ferobacteriile, respectiv microorganis-
mele care se pot dezvolta in prezenta fierului, pot fi identificate pana la mijlocul anilor 1800
(Ghiorse si Ehrlich, 1992).

In jurul anului 1830, ferobacteriile au fost printre primele grupe de microorganisme recu-
noscute pentru implicarea intr-un proces geologic fundamental, respectiv oxidarea fierului.
Dezvoltarea unui microorganism avand fierul ca unicd sursd de energie reprezinta o provocare
fiziologicd. Oxidarea fierului feros la fier feric determind o scidere a energiei libere Gibss ne-
cesara metabolismului celular. Cantitatea de energie pe care microorganismele o pot obfine in
urma acestui proces este de 29 kJ/mol, in timp ce daca fierul ar precipita sub forma hidroxidului
de fier, proces care are loc in mod spontan la valori neutre de pH, cantitatea de energie obtinuta
ar fi dubla. Pe de alta parte, oxidarea la presiune partial redusa conduce la cresterea cantitétii de
energie la 90 kJ/mol pentru Fe(II).

Cinetica oxidarii fierului la pH neutru reprezintd un factor important pentru dezvoltarea
ferobacteriilor, avand in vedere ca oxidarea abiotica a fierului in apd oxigenatd este rapida, cu
un timp de injumatatire mai mic de 1 minut. Acest aspect presupune ca ferobacteriile sa se
dezvolte in conditii de microaerobioza unde timpul de injumatatire al Fe(II) poate fi de 300 de
ori mai mare. Pe de alta parte, precipitarea rapida a hidroxidului de fier care rezulta din oxida-
rea fierului ar putea ingloba celulele bacteriene intr-o crustd oxidica metalica, care poate limita
accesul lor la sursa de energie.

Ferobacteriile au fost izolate din ape dulci si habitate marine folosind tehnici care utilizea-
za gradientul de difuzie opus al Fe(II) si oxigenului pentru a mima conditiile redox naturale
(Emerson si colab., 2010). In general, capacitatea de a oxida fierul este larg raspandité la micro-
organismele ce se regasesc in domeniile Bacteria si Archaea.

In 1837, prima ferobacterie descrisa a fost Gallionella ferruginea (Ehrenberg, 1837). De-
scrierea ei s-a bazat pe faptul cd in timpul cresterii formeazd filamente in care este incrustat
hidroxidul de fier. Spre deosebire de alte ferobacterii, Gallionella s-a dovedit receptiva la culti-
varea in conditii de laborator. Ralph Wolfe si colaboratorii au cultivat cu succes G. ferruginea
care formeaza filamente in anii 1950 si au ardtat ca este un organism care preferd limitele re-
dox (limitele de interpretare a semnificatiei potentialului oxido-reducdtor) si care necesita un
gradient opus de oxigen si fier pentru a creste (Kucera si Wolfe, 1957). Aceste limite redox au
confirmat cd G. ferruginea este un organism microaerofil care necesita Fe(II) pentru crestere.
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Studiul a demonstrat ca celulele avand forma bobului de fasole cresc pe extremitati filamen-
toase (peduncul) si secretd aceste filamente ca functie a cresterii celulare. Alfi autori (Hanert,
2006) au confirmat ca G. ferrruginea, in conditii optime ale necesarului de Fe (II), produce
filamente (pedunculi) cu o viteza de 90 um/h in conditii redox adecvate. Astfel, filamentele par
sa serveasca la cel putin doud functii:

a) orientarea mecanismului care sd mentind celula in gradientii de fier si oxigen necesari
pentru crestere, si

b) coordonarea locului de precipitare a hidroxidului de fier pentru a preveni inglobarea
celulei in crusta oxidicd metalica insolubila.

Un alt gen care cuprinde specii ce au proprietatea de a oxida fierul dar si manganul este
Leptothrix. In prezent, acest gen cuprinde patru specii validate, respectiv L. ochracea, L. di-
scophora, L. cholodnii si L. mobilis. Aceste microorganisme au in comun producerea unei teci
tubulare extracelulare care acopera celulele filamentoase.

L. ochracea a fost prima specie descrisa (Kiitzing, 1843 citat de Emerson si colab., 2010) si
aparent, dintre ferobacterii, este specia cel mai des intalnita in apele dulci. Nu a putut fi cul-
tivata cu succes in laborator si nici nu a constituit subiectul unui studiu independent de cul-
tivare pentru a i se analiza filogenia sau fiziologia. Date mai vechi din literatura contin multe
controverse despre statutul energetic al acestei specii. In 1978, Van Veen si colab. au elaborat
un studiu amanuntit referitor la grupul Leptothrix-Sphaerotilus, concluzionand ca L. ochracea,
cel mai probabil nu are capacitatea de a obtine energie din oxidarea Fe(II). Aceasta concluzie
se baza pe ideea cd in baza similaritatilor morfologice, L. ochracea ar putea avea proprietati
fiziologice similare cu alte specii de Leptothrix care sunt heterotrofe. Incepand cu acest amplu
studiu, microbiologii au recunoscut ca trasaturile morfologice reprezintd un criteriu cu o pro-
babilitate foarte scazutd in ceea ce priveste legaturile taxonomice (Vandamme si colab., 1996).
Indiferent de confuziile create de acest istoric, exista numeroase dovezi care arata ca L. ochracea
are un metabolism chemolitoautotrof. In primul rand este vorba de abundenta sa in ape cu
continut ridicat de fier, ceea ce arata ca specia necesita concentratii ridicate de Fe(II) pentru
a se dezvolta. In al doilea rand, tulpina produce cantititi foarte mari de oxizi de fier care sunt
depozitati sub forma de teacd (Emerson si Revsbech, 1994). Incercirile de a cultiva specia pe
medii de cultura specifice heterotrofilor si care permit cultivarea altor specii de Leptothrix nu
au avut succes (Mulder si vanVeen, 1963). De asemenea, incercarile de a cultiva specia pe medii
sintetice, in conditii care permit cresterea altor ferobacterii litotrofe, nu au avut succes. In acest
context, pozitia filogenetica reald a speciei L. ochracea precum si statutul sau fiziologic raméan
o problema deschisé cercetérilor (Emerson si colab., 2010). Asadar, confuziile privind statutul
fiziologic si taxonomic derivd din cunostintele despre speciile cultivate ale genului Leptothrix
si cele ale genului inrudit Sphaerotilus. Toate speciile acestui din urma gen oxideaza fierul si/
sau manganul si sunt obligat chemoorganotrofe, fiind capabile sa se dezvolte pe o gama larga
de compusi organici si neexistand dovezi despre o crestere litotrofa in prezenta fierului sau a
manganului (Spring, 2006; van Veensi colab., 1978).

Producerea tecii este trasdtura definitorie atat a speciilor de Leptothrix cét sia celor de Spha-
erotilus, fiind locul de depozitare atat pentru oxizii de fier ct si pentru oxizii de mangan. In ca-
zul oxidarii fierului se presupune ci un rol esential al tecii este de a proteja celula bacteriana de
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posibilitatea inglobarii ei in crusta insolubild de hidroxid de fier. Teaca speciei L. cholodnii SP-6
(anterior L. discophora SP-6) este o matrice fibrilara care datoreaza proprietatile sale elastice
existentei unui numdr mare de legaturi disulfidice ce mentin fibrilii individuali ai tecii impreu-
nd (Emerson si Ghiorse, 1993). Analiza structurii chimice in detaliu a tecilor de la L. cholodnii
si S. natans a aratat existenta unor noi glicoconjugati care au unele similaritdti cu peptidogli-
canul. Acestia sunt alcatuiti din complexe polizaharidice care au in compozitie acizi uronici,
aminozaharuri, zaharuri neutre si peptide, inclusiv N-acetil-L-cisteinglicina (Takeda si colab.,
2007). Takeda si colab., au propus ca fibrilii din teaca de la L. cholodnii se pot asambla spontan
prin intermediul legaturilor disulfidice din lanturile laterale ce au in compozitie L-cisteind, in-
teractionand hidrofob cu substituentii acidului 3-hidroxipropionic din unitatile glicanice din
lant. Legdtura structurald prin care factorii metalooxidanti, fie pentru fier, fie pentru mangan
sunt asociafi cu aceste complexe polimerice ramane un subiect deschis investigatiilor ulterioa-
re. Relatia dintre tecile de la L. cholodnii si S. nantas si cea formata de specia necultivabila L.
ochracea este necunoscutd (Emerson si colab., 2010). Pe baza analizei STXM (microscopie de
baleiaj cu transmisie de raze x) a unor probe naturale care contin teci de la o tulpind bacteriana
similara cu L. ochracea s-a constatat cé acestea confin polizaharide acide (Chan si colab., 2009),
insd compozitia specificd nu a fost inca elucidata.

Ferobacteriile sunt foarte bine adaptate, in mod similar oricarui grup care beneficiazd de
avantajele interfetei oxic-anoxic. Aceasta limitd redox particulara in care ferobacteriile se dez-
volta foarte bine este caracterizata prin fluxuri constante de Fe(II) care provin dintr-o sursa
anoxicd si O, care este furnizat de apa oxigenata. In termenii conditiilor fizico-chimice, oricare
dintre acestia se poate opune stabil gradientilor de difuzie a Fe(II) si O, sau pot fi directionati
printr-un amestec adecvat de apd oxica si anoxica. Rizosfera este un exemplu pentru cele men-
tionate in prima parte, in timp ce scurgerea fierului, izvoarele si venturile hidrotermale sunt
exemple pentru cele mentionate in ultima parte a frazei anterioare.

APELE DULCI BOGATE IN FIER SI ZONELE UMEDE

Scurgerile de fier au loc oriunde apele subterane cu concentratii mari de Fe(II) iau contact
cu aerul si devin oxigenate. Cel mai adesea, ele sunt asociate cu scurgerile din zonele umede sau
cu sistemele de drenaj din agricultura, fluxurile care se misca lent, izvoarele feruginoase si apele
subterane. Domeniul de pH al acestor sisteme, de regula este cuprins intre 5.5 si 7.2. Concen-
tratia de Fe(II) in aceste surse este cuprinsa intre 10 si 200 uM, dar ea se diminueaza rapid pe
misura indepartarii de sursd. In general, Fe(II) provine din reducerea bacteriana a fierului sau
din dezagregarea chimicd a mineralelor bogate in fier (Canfield si colab., 2005).

Cele mai evidente rezultate ale amestecului de Fe(II) si O, sunt precipitatele ruginii ale
floculelor de oxizi ai fierului sau depozitele de fier care acopera orice suprafata disponibila.
Morfologia bruta a acestor precipitate depinde de regimul de flux prezent. Cand apele hipoxice
apar dintr-un izvor focalizat sau predomind conditiile turbulente, se pot forma depozite dense,
sub forma unei mase cu aspect lanos care poate avea ctiva centimetri grosime. In adancime,
in canalele cu apa cu miscare lentd, precipitatele formate cel mai adesea nu mai au forma oxi-
zilor cu aspect l4nos, ci se depun sub forma unui sediment la adancimi de 10 centimetri. Unele
exemple se regasesc in Fig.1. Aceste depozite de fier pot concreste foarte rapid. De exemplu un
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depozit de fier compact in Danemarca a avut o vitezd de acumulare de 3,1 mm pe zi in perioada
conditiilor optime de crestere (Emerson si Revsbech, 1994). Depozitele lanoase care se acumu-
leaza in straturile de apa, cel mai adesea sunt maturate de furtuni, dar o cantitate insemnata de
Fe(II) ramane prezentd in sursa de apd, astfel incat procesul de regenerare a materialului nou
incepe imediat si evolueaza rapid (Carlile si Dudeney, 2000).

Analiza microscopica atat a depozitelor compacte cat si a celor cu aspect lanos arata cd sunt
matrici complexe de morfotipuri ale oxizilor fierului si in mod constant predomina fie teci-
le caracteristice pentru L. ocharcea, fie filamentele caracteristice pentru G. ferruginea. Aceste
structuri filamentoase formeaza un schelet pe care se depun particulele oxidice (Emerson si
Weiss, 2004). Analiza microbiologica a depozitelor compacte a evidentiat ca acestea, din punct
de vedere structural, sunt dominate de teci, fapt ce arata ca celulele de L. ochracea sunt cele mai
active din punct de vedere al cresterii in structura depozitului care poate sa atinga o grosime de
cativa centimetri. In aceste depozite, tecile sunt prezente numai in procent de 10% (Emerson
si Revsbech, 1994). Cu cresterea adancimii, tecile devin mult mai goale, iar particulele oxidice
care sunt predominante se depun pe celulele solitare. Datoritd structurii lor filamentoase, tecile
(sau filamentele) formeaza o suprafatd larga si un traseu de scurgere care ajuta intrarea apelor
bogate in fier, dand nastere unui potential de sporire a disponibilitatii Fe(II) pentru ferobacterii
(Emerson si Weiss, 2004).

Studii bazate pe librarii de clone de SSU ARNr din ape dulci cu depozite de fier au demon-
strat prezenta diferitelor filumuri bacteriene. Cele mai abundente sunt microorganismele din
Betaproteobacteria constituind 26 - 57% din totalul clonelor, predominante fiind Gallionella si
Syderoxidans care reprezintd 10 - 25% din totalul clonelor. Unitatea taxonomica pentru speciile
de Leptothrix este prezenta, dar intr-un procent de 3% din totalul clonelor, in pofida evidentei
morfologice abundente pentru tecile apartindnd L. ochracea. Aceste analize independente de
cultivare constituie o dovada importantd a prezentei si activitatii ferobacteriilor in ecosistemele
cu ape dulci.

Depozitele bacteriene de fier pot demonstra atat importanta stratificarii verticale cét si vari-
abilitatea in chimia redox. Studii cu electrozi de oxigen asupra unui ecosistem din Danemarca
alcétuit din depozit de fier au aratat ca oxigenul patrunde la o adancime care porneste de la 300
pm si poate ajunge pand la cativa centimetri (Emerson si Revsbech, 1994). Studiul a arétat cd
in depozit este dominantd specia L. ochracea care are tendinta de a facilita accesul oxigenului
pand la o adancime mai mare comparativ cu depozitele in care predomina G. ferruginea, fapt
care sugereaza ca G. ferruginea preferd cresterea la concentratii scazute de oxigen.

Dinamica oxigenului este dependentd de structura depozitului, concentratia de Fe(II),
amestecul de apa si distanta de sursa anoxica de apa. Analizele de voltametrie ciclicd a unui
depozit din Virginia in care predomina L. ochracea si au loc infiltratii ale fierului au ardtat ca
oxigenul patrunde pana la o adancime de 2 - 3 mm in timp ce pentru gradientul de Fe(II) si-
tuatia este inversa (Druschelsi colab., 2008). Studiul a mai demonstrat cd apa din acest depozit
are un profil geochimic complex in care sunt prezenti manganul, Fe(III) si diferite varietati de
sulfuri de fier. Masura in care biologia ferobacteriilor afecteaza geochimia si viceversa ramane
sa fie elucidata.
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Fig.1. Situri ocupate de ferobacterii. a) scurgeri de apd dulce confinéind fier fnfr-o zond umedd din Maine. b) inchiderea depozitului microbian de fier cu aspect
anos de la punctul a). ) depozit de fier compus din ferobacterii fn pdrGu bogat in fier cu curgere rapidd. d) depozit de hidroxid de fier pe peretele unei mine care
este alimentat de o panzd freaticd cu pH neutru bogatd in Fe(ll). ) depozit de fier asociat cu izbuc hidrotermal difuz la vulcanul Loihi Seamount (adéncimea
minimd (mbsl) 1300 m); se observd structurile oxizilor asemdndtoare unui seminev. f) izbuc cu flux concentrat la vulcanul Loihi Seamount (T = 50°C) inconjurat
de depozit de fier cu aspect IGnos. g) imagine de inchidere a unui alt depozit de fier la vulcanul Loihi asociat unui izbuc focusat; se observa textura oxizilor (dupd
Emerson si colab., 2010)

CIRCUITUL FIERULUI

Deoarece ferobacteriile se dezvoltd la interfata oxic-anoxic, oxizii biogeni pe care ele ii pro-
duc determina cel mai adesea aparitia unui mediu anaerob in care reducerea fierului este ac-
tivd. Circuitul fierului are implicatii pentru remobilizarea metalelor sau a compusilor organici
legati la oxizii de fier. O serie de studii au ardtat ca hidroxidul de fier produs de citre ferobac-
terii constituie un substrat foarte bun pentru reducerea bacteriana a fierului in apele dulci, in
apele marine si in rizosfera. Modelele conceptuale au demonstrat o legitura intre activitatea
microorganismelor fier oxidante si fier reducdtoare iar studii recente asupra infiltratiilor in
péanza freatica terestrd au demonstrat aceasta legatura. In acest caz, in zona anaerobi, reduce-
rea resturilor de fier de origine biogena conduce la obtinerea de oxizi, reciclindu-se o cantitate
semnificativa de Fe(II) pentru reoxidare. Un alt studiu recent avand ca obiect depozitele ma-
rine de fier microbian a aratat ca bacteriile fier reducdtoare sunt prezente si se dezvolta foarte
bine in prezenta oxizilor biogeni, insa aceste bacterii sunt limitate de disponibilitatea carbonu-
lui organic din acest sistem oligotrof (Emerson, 2009).

FEROBACTERIILE IN ANTICHITATE
Ca urmare a activitatii metabolice in urma careia rezulta pendunculi mineralizati si teci
mineralizate, ferobacterii ca Mariprofundus, Gallionella si Leptothrix au lasat urme distinctive
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inregistrate in fosile (Little si colab., 2004). Au fost raportate astfel de structuri dintr-o gama
larga de habitate. Imaginile petrografice ale pedunculilor unor tulpini similare cu Mariprofun-
dus, vechi de 350 milioane de ani, asociati cu un vent hidrotermal antic sunt imperceptibile la
organismele din zilele noastre. Analiza unor formatiuni de fier din Gunflint (Anglia) vechi de
1,9 miliarde de ani au aratat de asemenea, structuri care se aseamana cu cele ale ferobacteriilor
moderne. Chiar daca aceste analize morfologice sugereaza ca ferobacteriile pot avea o origine
ancestrald, deocamdata nu exista biomarkeri organici pentru ferobacteria care sa poatd furniza
consolidari biochimice ale dovezilor morfologice. Pe de altd parte, chiar daca au fost construiti
arbori filogenetici pe baza SSU ARNT, sunt disponibile foarte putine cunostinte despre evolutia
moleculard a acestor organisme. Perioadele atat cea care a precedat cat si in timpul eveni-
mentului marii oxidéri cand a fost o crestere dramaticd a oxigenarii atmosferei Pamantului,
aproximativ cu 240 milioane de ani in urma (Sessions si colab., 2009), ar fi fost favorabile
pentru dezvoltarea ferobacteriilor microaerofile. In aceeasi perioadd, se considerd ca Oceanul
Planetar ar fi fost anoxic si bogat in Fe(II), cu o concentratie de O, atmosferic reprezentand o
parte din nivelul actual. In acelasi timp cu aceastd dinamici a oxigenului din timpul perioadei
Archaean s-au format depozite mari de oxizi de fier, in primul rdnd sub forma benzilor de fier
geologice. Geneza acestor formatiuni reprezinta un alt episod putin inteles din istoria Paman-
tului, dar sunt o serie de dovezi care araté cd viul a jucat un rol important. Din punct de vedere
microbiologic, intrebarea care se pune este ce rol au jucat ferobacteriile in timpul acestor epoci
cand Fe(II) a existat din abundentd, iar oxigenul a fost prezent la concentratii care favorizeaza
dezvoltarea lor.

STRUCTURI HIDROENERGETICE STUDIATE

Barajul Dridu - raul Ialomita

Barajul Dridu este situat pe valea Ialomitei in partea de vest a orasului Urziceni si in partea
de nord a Platformei Moesice. Zona in care acesta este situat este o zona geodinamic active care
se defineste de prezenta barajului in compartimentul de nord-est al faliei Intra-Moesice, la o
distantd de cca 5-7 km si inconjurat in partea de nord, la aproximativ 20 km, de falia Baraitaru.
Caracterul compozit si miscarile pe verticald ale faliei active Intra-Moesice au dus la coborarea
bazei Neogenului cu aproximativ 600 m in partea de nord - vest iar din Pliocenul superior cu
aproximativ 200 m (Polonic si colab., 2005).

De asemenea, aceastd falie se caracterizeaza si prin miscari transcurente senestre, similar
mecanismului in focar al cutremurului de la Plopeni din 08.02.1975 care a avut o magnitudine
de 4,6 (Cornea si Polonic, 1979). Astfel, constructia hidroenergetica de la Dridu se afla intr-o
zona care se poate caracteriza prin miscari crustale recente pozitive de +1 mm/an (Polonic si
colab., 2005). Conform datelor din literatura in raport cu standardul de zonare seismicd (SR
11100/1-1993 MSK), barajul de la Dridu se intr-o zona de seismicitate I = 8, fiind incadrat in
zona C din punct de vedere al coeficientului Ks = 0,20 (Polonic si colab., 2005).

Acumularea Dridu (r4ul Ialomita) are o capacitate normal proiectata de 45 mil. mc si este
situata la 700 m amonte de confluenta cu raul Prahova. Este alcatuita din baraj frontal si baraj
de inchidere, descarcitor de ape mari, prizd de apd industriala, canal evacuator de ape mari,
sistem de drenaj, aparari de maluri si centrala electrica (Revista Constructiilor, 2013). Lucrarile
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de constructie a acumularii au fost demarate in anul 1977 iar in anul 1986 barajul a fost dat in
folosinta la jumaitate din capacitatea sa. In anul 1988, constructia hidrotehnici de la Dridu a
fost data in folosinta la intreaga capacitate.

In raport cu date din literatura de specialitate (Neculausi colab., 2016) lacul de acumulare
Dridu este situat la 70 m altitudine, are o suprafatd de 9,96 km?si un volum total la viitura de 60
mil. mc. Addncimea medie a lacului este estimaté la aproximativ 6 m iar rata de evaporare este
de 10% (Neculau si colab., 2016).

Pe peretii din beton ai galeriei barajului se observa numeroase infiltratii cu un produs care
poate fi considerat consecinta unor reactii de alcalii agregate (Fig.2 a, b, ¢), fenomen mentionat
si in literatura de specialitate (Voinitchi si colab., 2008).

FRECVENTA SI LOCURI DE PRELEVARE PROBE

Analiza in teren s-a realizat in luna decembrie 2016 si in lunile februarie si martie 2017.
In urma observatiilor realizate la fata locului se constatd colonizarea la suprafata digului a
structurilor din beton cu diverse specii litofile de licheni si muschi. Dezvoltarea acestora este
normala avand in vedere conditiile de umiditate ridicata si intensitate mare a luminii solare
intr-un spatiu deschis si cu o elevatie ridicatd fata de terenul adiacent pe care este situat digul.
Aceste organisme, chiar daca au o dezvoltare intensa, nu au o strategie de crestere in profunzi-
me ci doar la suprafata substratului, neafectand structura de rezistentd a digului. De asemenea,
in zona protejatd de administratia barajului prin turnarea unui strat de rasina epoxidicd nu se
observa aparitia de organisme.

Situatia inregistrata la nivelul subteran al constructiei hidrotehnice se prezinta cu totul
diferit fata de cea constatata la exterior. La acest nivel, conditiile de umiditate excesiva, lip-
sa de lumina, temperatura aproximativ constanta de 10 grade, pH-ul variabil intre 7 si 10,
infiltratiile de apd prin peretii din beton care prezinta un anumit grad de porozitate, precum
si o sursa de mediu (apa lacului de acumulare, sedimente, eventuale instalatii de conducte,
tubulaturi) precum si structura armatd metalica au intretinut si dezvoltat masiv un produs
biologic vizibil. La o analiza macroscopica, acesta se prezenta ca un strat malos, de culoare
rosiatic-brun, cu miros puternic de rugina, in unele zone acesta ajungand la o culoare neagr4,
cu aspect de degradare. Pe peretii din beton erau numeroase infiltratii cu acest produs, atat
de culoare rosiaticd cét si albicioasd, care forma un aspect de pestera, cu o crustd groasa pe
alocuri, sau formatiuni in forma de stalactite de dimensiuni mici (10-20 cm), sugerand mo-
bilizarea din pereti a calciului sau a diverselor minerale continute in acestea, cel mai probabil
compusi ai Fe.

Aspecte ale locurilor din care s-au prelevat probele analizate precum si o imagine de ansam-
blu a zonei adiacente barajului se regdsesc in imaginile de mai jos (Fig.2).

METODE DE INVESTIGARE

Analiza microscopicd s-a efectuat prin tehnica de microscopie inversata planctonica cu aju-
torul unui microscop Zeiss Axiovert, cu obiective 40x, fard colorare. De asemenea, o serie de
analize microscopice (vizualizare frotiuri, coloratia Gram) au fost efectuate prin microscopie
opticé folosind microscoape Zeiss Axio-Scope Al.
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(a) (b) (¢)

(d) (e)

Fig. 2. Aspectul spaniilor din care au fost prelevate probele (a — d) si a zonei de ansamblu adiacentd barajului (e).

Pentru investigatiile microbiologice au fost realizate dilutii seriale care au fost insamantate
pe medii specifice: geloza, Winogradsky, YGC, mediu Cartof, mediu Levine. Probele au fost
incubate la temperaturi corespunzatoare iar interpretarea rezultatelor s-a realizat la 48 ore de
la insdimantare.

Compozitia chimicd a probelor analizate a fost evidentiatd utilizand Spectrometrul de
fluorescentd X-Ray Supermini (Rigaku Corporation, Japonia) folosind metoda semicantita-
tiva de analiza a elementelor in atmosfera de heliu conform instructiunilor producatorului.
Aproximativ 10 ml probd au fost utilizati pentru efectuarea analizelor (Neagu si colab., 2014).
Continutul elementelor chimice a fost exprimat in procente de masé (din cantitatea de proba
analizatd).

Capacitatea microorganismelor prezente in probele investigate, de a degrada anumi-
te substante macromoleculare, a fost evidentiata prin analiza enzimelor extracelulare a- si
B-glucozidaza, fosfataza alcalind si aminopeptidaza. In primele trei cazuri s-a folosit ca substrat
para-nitrofenol iar in ultimul caz para-nitroanilina. Protocolul a fost descris in lucririle ante-
rioare (Pacesild si colab., 2014)

REZULTATE

Pentru probele prelevate in luna decembrie 2016 si in luna februarie 2017 rezultatele au fost
prezentate prin Raportul de cercetare nr. 1453 din 22 mai 2017. In proba prelevata din galeria
barajului in luna mai 2017, s-a constatat prezenta unei comunitati bine dezvoltate de bacterii
filamentoase apartinand grupului de bacterii fieroxidante Sphaerotilus/Leptothrix (Fig.3).
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Fig.3. Aspecte microscopice cu specia dominantd (Lepfothrix sp.) din probele prelevate.

Aparte de acest grup dominant, au fost identificate bacterii heterotrofe (9x10* u.f.c.), coli-
formi totali (2x10° u.f.c.), fungi si ferobacterii (2.8x10* u.f.c.). Valorile medii ale acestor cate-
gorii de microorganisme sunt prezentate in tabelul 1 iar aspectul culturilor se poate observa
in figura 4. In comparatie cu probele analizate in luna februarie, la cele prelevate in luna mai
s-a observat o dezvoltare mai buna a mai multor tipuri de fungi, intre care predomind genurile
Aspergillus, Penicillium si Cladosporium (Fig.4).

Microorganismele care utilizeza fierul (ferobacteriile sau bacteriile ferugioase) oxideaza
forma feroasa (Fe?*) la forma fericd (Fe®*). Ele constituie un grup fiziologic relativ putin studi-
at, heterogen din punct de vedere sistematic, descoperite de Winogradsky in 1888, putand fi
clasificate in doua categorii, si anume ferobacterii filamentoase si ferobacterii nefilamentoase.

Cele filamentoase sunt pluricelulare si formeaza trihomi lungi inconjurati de o teacd or-
ganicd, mucilaginoasd, impregnata cu hidroxid feric sau hidroxid de mangan tetravalent
[MnO(OH),]. Trihomii pot da ramificatii false (unele celule se divid in directie laterald si for-
meaza un trihom nou pe cel vechi). Cele mai cunoscute sunt Sphaerotilus natans, care depune
fierul sub forma de hidroxid printr-un mecanism nespecific si nu depune nicioadatd mangan,
Leptothrix sp. care poseda o teaca de invelis si o matrice organica formaté din polimeri in care
se pot impregna fierul si manganul, acesta din urma fiind asociat si cu membrana externa
(Leptothrix discophora). Aceste bacterii se pot dezvolta in masa si pot bloca conductele de ap4,
canalele de drenaj, sistemele de irigatie (Ford, 1978). De asemenea, se pot intalni si in sursele
de apa potabila, puturi, fintani, putand fi implicate in deteriorarea calititii apei.

Ferobacteriile nefilamentoase oxideaza Fe** formand Fe(OH),. Hidroxidul feric rezultat in
urma activitatii microorganismelor este insolubil in apa si coloreaza apele in portocaliu.

Ferobacteriile sunt foarte importante din punct de vedere biogeochimic deoarece participa
la formarea zdcdmintelor de fier (datoritd multiplicarii intense), asigura circuitul biogeochimic
al fierului in naturd si sunt implicate in deteriorarea deseurilor care contin compusi ai acestui
metal.

Din punct de vedere al riscurilor pentru sdnitatea publica, cu toate ca ferobacteriile pot
duce la alterarea calitdtilor organoleptice ale apei (gust, miros, aspect fizic), nu exista un risc
pentru sdnatate asociat acestor microorganisme. De asemenea, prezenta fierului in apa potabild
nu are efecte asupra sinatatii. In privinta continutului de mangan, concentratii ridicate (0,84
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(c) (d)

(e) (f)

Fig.4. Aspecte microscopice cu specia de ferobacterii (a,b,¢), fungi (d, e, f, g) bacterii

heterotrofe (h, i) si coliformi totali (j) din probele prelevate.

mg/L) ale acestui metal pot conduce la
unele afectiuni (WD-DWGB-3-21, Con-
cord, New Hampshire, S.U.A.).

Tabelul T - Valorile medii ale tipurilor de microorganisme evidenfiate
in probele investigate. u..f.c. = unitdfi formatoare de colonii/ml;

+ = present.
Coliformi totali 2x10° u.f.c.
Bacterii heterotrofe 9.3x10% u.f.c.
Fungi +
Ferobacterii 2.8x10% u.f.c.

In proba prelevata din canalul colec-
tor extern se vizualizeaza o comunitate
fitoplanctonica bine dezvoltata, formatd
din alge apartinand claselor Bacillario-
phyceae si Xantophyceae. Aspectul mi-
croscopic al acestora precum si denumi-
rea sunt redate in figura nr. 5.

Analiza activitatilor enzimatice ex-
tracelulare implicate in degradarea
unor substante de naturd polimerica a
evidentiat o scadere a valorilor medii
a acestora in functie de momentul pre-
levéirii probelor din galeria barajului
Dridu. Astfel, valorile cele mai ridica-
te au fost inregistrate in cazul probelor
prelevate in luna decembrie, urmaté de
o scadere importantd a acestora pen-
tru sesiunea de prelevare din februarie
(peste 50% din valoare), aspect care s-a
mentinut in linii mari si pentru sesiunea
de prelevare din mai, cu exceptia enzi-
mei aminopeptidaza care a inregistrat
o crestere foarte slabd (Fig.6). Acest as-
pect, care in aparenta pare sa fie contrar
evolutiei normale a activitatii biologice
in functie de sezonul de prelevare a pro-
belor, poate fi atribuit interventiei facto-
rului uman care a indepartat o cantitate
semnificativd din masa biologica pre-
zentd in galeria barajului. Aspectul de
indepartare fizica a fost constatat vizual
de catre personalul care a efectuat prele-




Synedra ulna si Aulacoseira granulata ~ Synedra ulna $i Nitzschia sp.

Surirella ovalis Gyrosigma acuminatum

Rhopalodia gibba

Synedra ulna

Tribonema utriculosum - Xantophyceae

Fig.5. Specii de alge identificate in probele analizate.
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Fig. 6. Activitdfile enzimatice extracelulare (valori medii) ale probelor prelevate din
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alcalind; AMP = aminopeptidazd. Substratul folosit: p-nitrophenol (a Glc ; B Glc si

AP); p-nitroanilline (AMP)
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varea probelor atat in luna februarie 2017
cét si in luna mai 2017.

Analiza compozitiei chimice a celor pa-
tru probe prelevate in luna mai a evidentiat
gruparea elementelor chimice identificate
in trei categorii, si anume: elemente chimice
intélnite in toate probele analizate, elemente
chimice intalnite frecvent in probele anali-
zate si elemente chimice regasite sporadic
in probele analizate. O clasificare similard
s-a putut elabora si pentru probele preleva-
te in sesiunea din luna februarie. Diferenta
intre probele recoltate in cele doua sesiuni
este reprezentatd de prezenta strontiului
in cantitdti mai mici in probele preleva-
te in sesiunea din luna mai. De asemenea,
manganul a fost detectat doar in probele
prelevate din galeria barajului. Acest lucru,
impreuna cu celelalte observatii poate si
sustina faptul ca ferobacteria predominan-
ta (Leptothrix sp.) nu provine din cursul de
apa al raului Talomita, ci a fost introdusé in
galeria barajului si in structura barajului fie
prin vector uman, fie animale (rozatoare)
sau insecte care au patruns in galerie. O ca-
racteristica ce defineste compozitia chimica
este prezenta calciului (ca urmare a reactiei
de alcalii agregate observata cu preciddere in
bolta galeriei barajului) precum si a fierului
si manganului (ca urmare a actiunii fero-
bacteriilor, remarcata atat in bolta galeriei
barajului cat §i in zona piezometrelor si a
canalelor colectoare aferente). Datele sunt
centralizate in tabelele nr. 2, 3 si 4. Se poate
observa ca elementele comune tuturor pro-
belor sunt siliciul, calciul, fierul, aluminium,
potasiu si clor iar dintre elementele frecvent
intélnite in probele prelevate in luna mai se
remarcd prezenta manganului in cantitati
mai mari. Celelalte elemente cu frecventa
mai ridicata sunt zinc, titan, lantan, fosfor si
sulf. Printre elementele intalnite sporadic in




probele analizate se remarcéd prezenta unei depuneri de culoare neagra (rezultatul metabolis-
mului intens al ferobacteriilor, cumulat cu procesul chimic de coroziune) in zona piezometre-
lor din galeria barajului, alaturi de strontiu si a altor elemente radioactive precum poloniu.

Tabelul 2 — Elemente chimice intdlnite in toate probele analizate; Compozifia in procente de masd (mass%)

mass% Proba 1 Proba 2 Proba 3 Proba 4

Canal colector Supapd evacuare Galeria barajului - | Depunere neagra din

extern (dreapta infiltratii din digul piezometru galeria barajului —

amonte) exterior (dreapta zona piezometrelor

amonte)

ALQ, 5.68 7.63 1.82 2.57
Si0, 39.37 35.49 5.61 14.27
C 0.67 9.45 0.6 0.13
K0 5.73 5.84 1.45 0.62
Ca0 18.65 19.07 38.07 14.96
Fe.0 16.33 8.95 29.33 11.37

Tabelul 3 — Elemente chimice intdlnite frecvent in probele analizate; Compozifia in procente de masi (massY%)

mass% Proba 1 Proba 2 Proba 3 Proba 4
Canal colector extern|  Supapd evacuare Galeria barajului- | Depunere neagra din
(dreapta amonte) infiltratii din digul piezometru galeria barajului — zona
exterior (dreapta piezometrelor
amonte)
Zn0 6.19 0.93 0.32
MnO - - 1717 47.43
PO, 0.55 - 0.76 -
S0, 0.66 - 0.28 -
La,0, 6.33 - - 219
Sr0 - - 0.88 0.44
Ti0, 2.2 - - 0.94

Tabelul 4 — Elemente chimice intdInite sporadic in probele analizate; Compozifia in procente de masd (mass%)

mass% Proba 1 Proba 2 Proba 3 Proba 4
Canal colector extern|  Supapa evacuare Galeria barajului - | Depunere neagra din
(dreapta amonte) infiltratii din digul piezometru galeria barajului — zona
exterior (dreapta piezometrelor
amonte)
NiO - - - 0.02
Cu0 - - - 0.43
Ga,0, 0.67 - - -
As.0, - 1.04
Sel 0.51 -
ReO 1.40
0s0, 1.26 -
GeO, - 1.37 -
Ta,0, - - 2.05
MoQ, - - - 0.13
Ag,0 - - - 0.93
Cd0 - - - 0.50
Sm,0, - - - 1.07
Tb,0 - - - 0.29
W0, - - - 0.34
Pt0 - - - 0.05
Bi,O, - - - 0.39
Po - - - 0.38
Mg0 0.22
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MASURI RECOMANDATE PENTRU IGIENIZAREA STRUCTURILOR AFECTATE:

= indepartarea fizica a materialului biologic abundent, diluarea acestuia cu cantitati adec-
vate de apd, aducerea solutiei la pH acid pentru 48 de ore apoi neutralizare inainte de
deversarea apelor rezultate;

= spalarea cu cantitati adecvate de apa a zonelor afectate; apele rezultate in urma spaldrii se
vor colecta, se vor dilua 1/100 L si se vor aduce la pH neutru inainte de deversare;

= tratarea cu sdruri de cupru (in zonele in care nu exista coroziune);

= tratarea cu ozon si radiatii UV B a instalatiilor si structurilor afectate , alternative;

= supravegherea structurilor, atat la suprafata cat si in profunzime, cu metode care sa puna
in evidentd deforméri sau modificari ale compozitiei betonului la anumite intervale de
timp;

= monitorizarea reactiei alcalii-agregate observatd in galeria barajului si aplicarea solutiilor
tehnice corespunzatoare.

Barajul Paltinu - raul Doftana

Descrierea generald a structurii hidrotehnice Paltinu

Acumularea hidroenergetica Paltinu este situatd pe valea raului Doftana, la 17 km
amonte de vérsarea acestuia in raul Prahova, fiind o constructie in arc, realizatd in peri-
oada 1960 - 1971. Inaltimea barajului este de 108 m iar lungimea totald a coronamentului
este de 460 m.

Barajul Paltinu a fost construit pentru alimentarea cu apd a zonei industriale adiacente (in
principal orasul Campina si munici-
piul Ploiesti) si pentru asigurarea ne-
cesarului de apd potabild pentru zona
in care a fost ridicat. Barajul se afla in
structura Administratiei Nationale
“Apele Romane”, Administratia Bazi-
nald a Apelor Buzau - lalomita, Sis-
temul de Gospodarire a Apelor Praho-
va. Barajul este construit din beton, in
dublu arc, respectiv barajul central cu
trasaj circular sprijinit pe soclu printr-
un rost perimetral si care se inchide la
coronamentul din partea dreapta cu o
culee de tip greutate iar in partea stan-
ga prin racord la o aripa cu trasaj para-
bolic cu inchidere in versant printr-un
baraj de greutate (Fig.7).

Barajul Paltinu este localizat la 18
km de orasul Campina, pe teritoriul
comunei Brebu, iar lacul de acumulare

format, cu o suprafata de circa 216 ha,

Fig.7. Aspectul spafiilor de unde au fost prelevate probele analizate in prezenta lucrare, ] o
barajului si galeriei acestuia. are un volum util de 47 milioane mc
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si un volum brut de 48 milioane mc. Volumul de atenuare la unda de viitura de 1% este de 5
milioane mc.

Pe peretii de beton ai barajului, in anumite zone se pot observa infiltratii in urma carora se
formeazd un produs ce poate fi considerat consecintd a reactiei de alcali-agregate, fenomen ce
are loc in mod natural in structura betonului utilizat pentru constructiile hidrotehnice (Foto 1).
Produsul este de culoare alba si are grosimi variabile, pe alocuri de 10 — 20 cm, fapt care su-
gereazd mobilizarea calciului sau a altor minerale din beton, cel mai probabil si a compusilor
fierului. De asemenea, in anumite zone unde infiltratia apei este mai accentuata se observa
dezvoltarea in masd a unui produs biologic, de natura bacteriana, colorat in ruginiu, cu aspect
malos, lesios la pipdit, cu miros caracteristic de rugina si umezeala.

Evidentierea si cuantificarea microorganismelor care se dezvoltd in structura barajelor
Au fost aplicate metodele similare cu cele folosite la analiza probelor de la barajul Dridu.

Izolarea si purificarea ferobacteriilor

Coloniile care s-au dezvoltat pe mediu Winogradsky avand aspect morfologic caracteris-
tic ferobacteriilor au fost preluate in mediile bulion si LB lichid si incubate la 30°C, timp de
3 zile. Tulpinile au fost purificate ulterior prin tehnica epuizdrii ansei pe mediul LB agarizat
si geloza.

Examinarea microscopicd a ferobacteriilor

Observatii de microscopie electronicd au fost efectuate utilizand microscopul electronic cu
baleiaj (SEM - JEOL JSPM 5200, Japonia). In acest caz, probele au fost preparate utilizand bi-
omasa obtinutd din culturi in vérsta de 24 ore, prin centrifugarea acestora timp de 5 minute,
la 8500 rpm, urmata de spilare cu apa distilati sterild si recentrifugare. In vederea examinarii,
probele au fost metalizate folosind sputter coater (Jeol auto fine coater, JFC-1300). Investigatiile
SEM au fost efectuate in conditii de vid inaintat.

Influenta temperaturii asupra cresterii tulpinii de ferobacterie selectatd

Determinarea influentei temperaturii s-a efectuat prin cultivarea acesteia la diferite valori
de temperatura: 4°C, 15°C, 20°C, 30°C, 37°C, respectiv 45°C, timp de 8 zile si determinarea
spectrofotometrica a densitatii optice la 660 nm, la intervale de 24 ore.

Caracterizarea biochimicd a ferobacteriilor (hidrolaze extracelulare)

Capacitatea microorganismelor prezente in probele investigate de a degrada anumite
substante macromoleculare a fost evidentiatd prin analiza enzimelor extracelulare implicate in
hidroliza amidonului, inulinei, tween 80, cazeinei, pectinei si gelatinei. In acest sens, mediul de
culturd (geloza) a fost modificat prin addugarea in compozitie a substratului.
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REZULTATE

Evidentierea si cuantificarea microorganismelor care se dezvoltd in structura barajelor

In probele prelevate din galeria barajului Paltinu s-a constatat prezenta unei comunitati
bine dezvoltate de bacterii filamentoase apartinand grupului de bacterii fier-oxidante din ge-
nurile Sphaerotilus | Leptothrix.

Aparte de acest grup dominant au fost identificate bacterii heterotrofe (2,9x10* UFC/ml),
coliformi totali (4,3x10 UFC/ml), fungi si ferobacterii (1,9 x10° UFC/ml). Aspectul culturilor se

Fig.10. Determinarea numdrului probabil de coliformi totali din probd, pe mediul
Levine.

Fig.9 Determinarea numirului total de bacterii heferofrofe aerobe pe Fig.11 Determinarea numdrului probabil de ferobacterii din probd, pe mediul
mediv de culturd agarizat (gelozd). Winogradsky.
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Fig.12. Identificarea prezenfei mai multor specii de fungi in Fig.13 Aspectul coloniilor de ferobacterii dezvoltate pe mediul Wino-
probele prelevate (mediul YGC). gradsky agarizat.

poate observa in fotografiile inserate in text. In comparatie cu probele analizate in luna aprilie,
la cele prelevate in luna iunie s-a observat o dezvoltare mai buna a mai multor tipuri de fungi,
intre care predomina genurile Aspergillus, Penicillium si Cladsporium.

Analiza fizico-chimicd a probelor (pH, compozitie chimicd prin XRF)

Valoarea de pH a probelor prelevate de la barajul Paltinu s-a incadrat in intervalul 6,6-7,1.
Prin analiza XRF a probelor a fost confirmata existenta unor procente inalte de Fe, Ca si Si ce
favorizeaza dezvoltarea ferobacteriilor.

Tabel 6. Compozifia chimicd a probei de apd prelevatd de lo barajul Paltiny

ALQ, Si0, S0, Cl K,0 Ca0 Cr0, Fe,0, Cu0 Re0,
mass%  |mass% |mass%  |mass%  [mass% mass% mass%  |mass% mass%  |mass%
Paltinu apa |5.7081 ]19.261  [2.5256  [3.9627 [15.0638 [18.6893 |5.8742 [15.9888 |4.6207 |8.3058

Izolarea si purificarea ferobacteriilor

Pe mediul Winogradsky, dupé 5-7 zile de incubare la 30°C, s-au dezvoltat colonii cu aspect
morfologic caracteristic ferobacteriilor, de culoare rosie-grena si luciu metalic.

Dupa incubarea culturilor la 30°C, timp de 3 zile pe geloza, respectiv LB agarizat, s-a con-
statat modificarea unor aspecte morfologice ale tulpinilor, in functie de mediul de cultura uti-

SElI  20kV WD10mm SS30 x10,000 1pm
] Sample 0000 14 May 2018

Fig.14. Imagini de microscopie opticd ale frotiurilor colorate Gram (100x) si aspectul SEM al unei tulpini bacteriene izolate.
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lizat: pe mediul LB, tulpinile au crescut bine, dezvoltand colonii cu profil plat, rugoase, mate,
culoare alb-crem, in timp ce pe geloza, coloniile au avut un aspect morfologic diferit, fiind
bombate, lucioase, cu margini intregi, profil bombat, culoare alba.

Examinarea microscopicd a ferobacteriilor

In urma analizei microscopice a frotiurilor colorate prin tehnica de colorare Gram s-a con-
statat ca tulpinile de ferobacterii izolate sunt reprezentate prin bacili Gram pozitivi, izolati sau
cu tendinta de grupare in lanturi, incorporati intr-o teacd comuna.

Caracterizarea biochimicd a ferobacteriilor (hidrolaze extracelulare)

Tabel 7. Evaluarea capacititii de sinteza a unor enzime de catre una din tulpinile de fero-
bacterii izolate.

Caracter fenotipic Rezultat
Oxidaza Negativ
Catalaza Pozitiv
Hidroliza gelatina Negativ

—
—15°C
—20°C
30°C
—37°C

—45°C

T0 24h 48h 72h 96h 168h 192h
FE lf&\(f’ . (b)

Fig.15. Testarea activitdfii catalazice (a) si oxidazice (b) a uneia din tulpini-  Fig.16. Influenna temperaturii asupra cresterii unei tulpini de ferobacterie izolatd de
le de ferobacterii izolate. la barajul Paltinu.

Influenta temperaturii asupra cresterii tulpinii de ferobacterie
S-a constatat cd tulpina de ferobacterie selectatd s-a dezvoltat cel mai bine in intervalul de
temperatura 15-20 °C.

CONCLUZII

Rezultatele obtinute in urma analizei XRF a probelor prelevate (Tabel 6) au aratat ca acestea
prezinta un continut ridicat de Fe, K, Ca si Si, o compozitie chimica in baza careia se justifica
aparitia si dezvoltarea ferobacteriilor, respectiv a microorganismelor care au capacitatea de a
metaboliza compusi ai fierului, in situl respectiv.

Analiza ,ex situ” la momentul prelevarii probelor a aratat implicarea ferobacteriilor din ge-
nul Leptothrix in fenomenul de biocoroziune remarcat in structura barajului Paltinu (Fig.7).

Majoritatea tulpinilor izolate sunt catalazo-pozitive si oxidazo-negative, fiind reprezentate
prin bacili Gram pozitivi, cu tendinta de grupare in lanturi, fiind acoperiti de o teaca comuna.
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ABSTRACT

Five microbial populations were tested in batch scale experiments for their capacity to re-
move NO, compounds from wastewaters. After their enrichment in denitrifying microorganis-
ms by selective cultivation, some selected microbial populations showed a 100% efficiency in
removing the NO, from the synthetic culture media, thus making them feasible for an efficient
removal of nitrogen compounds from RAS waters.

Key words: biofiltration, denitrification, Recirculating Aquaculture System

INTRODUCTION

Recirculating aquaculture system (RAS) is an essential modern technology for farming fish
or other aquatic organisms, in which spent water can be reused in the production. The core
of RAS is the biofiltration/cleaning of spent water mainly with respect to organic substances,
nitrate (NO,), ammonia (NH,), and phosphate (PO,) (Chen et al., 2017; Dalsgaard et al., 2013;
Crab et al.,, 2007; Takaya et al., 2003). Presently, N removal from wastewaters is essentially
based on the activity of nitrifying and denitrifying microorganisms. Nitrifying bacteria ae-
robically oxidize ammonium (NH,) to nitrate (NO,), which is then anaerobically reduced by
denitrifying bacteria to N, (Miinch et al., 1996). Because an anaerobic denitrification step is
costly and at times inefficient (Takaya et al., 2003) the use of aerobic denitrifying bacteria could
be the solution to overcome this problem. In the last decade it has been an increased interest in
using tailored activated sludge with improved specific activities, by enrichment in the desired
physiological groups of microorganisms (ammonia oxidizing microorganisms, denitrifying
microorganisms etc.). In this paper we focus on improving the aerobic denitrification activi-
ty of filtering microbiota mainly by enrichment of this physiological group through selective
cultivation using starting microbiota from an aquaculture facility as well as from a waste water
plant.

MATERIALS AND METHODS

Microbial populations. The starting consortia of microorganisms to be enriched in (micro)
aerophilic denitrifying bacteria were: activated sludge from a municipal wastewater treatment
plant (Raja, Constanta), microbiota from Plutonita fish farm biofilters and waters (A1, A2, A3,
A4) and an aquaria biofilter (BOD).

Enrichment was performed according to literature (Takaya et al., 2003) by using a series of
transfers onto different selective media as follows: (1) the first selection was performed on the
screening medium (SM) or artificial waste waters (ARS) and after several transfers a (2) second
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selection was performed onto denitrification medium (DM). The acetate or ethanol were used
as sole carbon source and NaNO, as the main final electron acceptor (Crab et al., 2007; Takaya
et al., 2003), in the presence of pH indicators (bromthymol blue or cresol red). The selected
consortia of microorganisms were used in the quantitative denitrification studies.

Reduction of nitrate: the selected consortia of microorganisms were transferred into a mini-
mal denitrification medium (D-SM) under (micro)aerobic growing conditions. Time-depen-
dent consumption of NO, was measured using the Spectroquant® Nitrate test kit (Merck). All
the NO, concentrations were calculated using a standard curve prepared with Nitrate IC-STD
solution (Merck).

Media composition. Screening medium (SM) (g/L): sodium acetate, 2.84; NaNO,, 1.62;
MgSO,-7H,0, 0.19; KH,PO,, 1.36; (NH 4)280 , 0.27; yeast extract 1; trace element solution, 1.00
ml; pH 7.0-7.2. Artificial waste waters (ARS) (g/L): NaNO,, 0.85; peptone 0.6; meat extract 0.4;
urea, 0.1; NaCl, 0.03; KH,PO,, 0.1; KCl, 0.014; MgSO,-7H,0, 0.02; CaClz, 0.0185. Denitrifica-
tion medium (DM) (g/L): sodium acetate, 4.72; NaNO,, 1.62; MgSO,-7H,O, 1; KH,PO,, 1.50;
Na,HPO,, 0.42; NH 4Cl 0.6; casamino acids 5; trace element solution, 2.00 ml; pH 7.0-7.2. Mi-
nimal denitrification medium (D-SM) (g/L): sodium acetate, 4.72; NaNO,, 1.62; MgSO,-7H,O,
1; KH,PO,, 1.50; Na,HPO,, 0.42; trace element solution, 1.00 ml; pH 7.0-7.2.

RESULTS AND DISCUSSION

Results obtained on fish farm samples

For the selection of denitrifying microorganisms from water samples, a modified protocol
from Takaya et al. (2003) was used. Firstly, a primary screening was performed on SM media
which allowed for the selection of those microbial populations that contained aerobic deni-
trifying microorganisms. After this initial selection, a secondary screening on DM media was
realized which allowed the enrichment of selected microbial population in aerobic denitrifying
microorganisms. The denitrifying capacity of the enriched microbial populations was tested
using a minimal denitrification medium (D-SM) that contained sodium acetate as C source,
NaNO, as N source, and cresol red as pH indicator. Usually, the denitrification process is fol-
lowed by an increase in the pH value as a result of protons depletion. In case of microbial popu-
lations enriched in denitrifying microorganisms, the denitrification process could be followed
by observing the shift in the colour of the culture media, from yellow (pH 7.0) to pink (pH 8.5)
as a result of the pH surge determined by the reduction of NO, to N, (Fig. 1).

Preliminary microscopic investigations have been done on this microbiota. In Fig. 2a one
can see an image of a colony which turned red in the growing medium supplemented with
cresol red, thus a candidate for a colony of a denitrifying microorganism, whereas in Fig. 2b
one can see that some cells contain polyphosphate (they are reddish in the presence of alkaline
methylene blue). In Fig. 2c and d the cells in the same microscopic field are labelled with both
SYBER Green and Ethidium bromide homodimer: dead cells are view with red filter whereas
total cells are viewed with green filter.

The confirmation of the denitrifying activity of the enriched microbial populations was
performed by measuring the rate of NO, reduction using a spectrophotometric method. Fig.
3 shows that the denitrification process progressed very fast in the first 24 h, between 69% to
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Figure 1. The denitrification process is associated with the alkalinisation of the grth medium, indicated by the colour change of the pH indicator (cresol red) from
yellow (pH 7.0) to dark pink (pH 8.5).

(a) (b)

Figure 2. Images of isolates from microbiota biofilters selectively cultivated on artificial wastewater (ARS). () Isolated colony on solid ARS supplemented with
aresol red. (b) Microscopic image after metachromatic staining with alkaline methylene blue for polyphosphate inclusions. (c, d) Nile-red staining for lipid inclusi-
ons (including polyhidroxibutyrate).
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Figure 3. Denitrification by the selected bacterial populations from fish Figure 4. NO, removal rates by the selected denitrifying microbial populations from
farm waters in (micro)aerobic batch cultures. fish farm waters.

Figure 5. Optical microscopy images of the selected denitrifying bacterial populations from fish farm waters, cultivated on D-SM medium.
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87% of the NO, being removed, and by the end of the 72 h of incubation 100% of the NO, was
removed, except for the BOD population were a 93% efficiency was measured.

The enriched denitrifying microbial populations were evaluated microscopically (Fig. 5) at
the beginning and at the end of the selection and enrichment process. In the enriched popula-
tions it can be observed a homogeneity of the cellular morphology, noting the presence of only
two types of bacilli compared to the initial cultures where several cellular morphologies (cocci,
bacilli of different sizes, microbial conglomerates, even filamentous forms) could be observed.

RESULTS OBTAINED WITH MICROBIOTA FROM ACTIVATED SLUDGE

Similar results have been obtained using as starting biological material activated sludge
from a wasterwater plant, after appropriate enrichement two mixture of populations were ob-
tained with a denitrification activity of 544 mg NO,/24 h/L of activated sludge and of 1000 mg
NO,/24h/L activated sludge, respectively.

CONCLUSIONS

Five consortia of microorganisms were selected and enriched with respect to denitrification
activity, which ranged from 83 to 1000 mg NO, consumed/24 h/L, arguing that ongoing expe-
riments will further improve the activity and density of denitrifying bacteria. The isolation of
colonies of denitrifying bacteria argues the possibility to purify these bacteria and grow them
in axenic cultures, one trend nowadays in improving the quality of biological filtration. The
enriched populations together with expected purified strains could be further used to increase
the cleaning/filtration capacities in fish farms and municipal waste water plants, as well.
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Abstract - The zooplankton of Lake Snagov (Romania) were investigated with the aim to
analyze relationships between communities and lake ecological conditions. Community com-
position and abundance were measured during the annual biological peaks in relation to phys-
ico and chemical characteristics of water column. Rotifera was the group with the highest di-
versity and important contribution in abundance. In May, Ciliata and Cladocera were observed
in high abundance correlated with high values of biochemical oxygen demand and chemical
oxygen demand. Dissolved oxygen was lower than generally accepted values and biological
oxygen demand higher. High abundance of species tolerant to organic compounds (Carchesi-
um polypinum, Bosmina longirostris, Keratella quadrata, Polyarthra dolychoptera Ceriodaphnia
pulchella) was observed. The results indicate that Lake Snagov is organic polluted and it can
be classified as mesotrophic. This study re-confirmed the useful role of zooplankton in water
monitoring activities.

Keywords: copepods; Lake Snagov; mesotrophic lakes; peri-urban lakes; rotifers.

INTRODUCTION

Zooplankton are key communities in water systems as being essential components of food
webs. This biotic level responds to food web changes in algal resources and predation by fish
and invertebrates and it has an important role in the flow of nutrients from algae and bacteria
to the top of trophic pyramid. Zooplankton composition and abundance can provide informa-
tion on the ecological health of a lake (Van Egeren et al. 2011) although it was not considered
for the assessment of the trophic status within the New Framework Water Directive (2000/60/
CE). However, many researchers mention the need to use these communities in these types of
studies (Jeppensen et al. 2011; Mialet et al. 2011). Thus, the zooplankton can serve as a valuable
indicator of the trophic status of an ecosystem. It can be used faster and with less financial re-
sources for replacing components that are difficult to assess (eg. phytoplakton and fish).

The Lake Snagov is located in the northern part of Ilfov County at about 35 km from Bu-
charest and less than 18 km away from the International Airport “Henri Coandd”. As a peri-
urban ecosystem offers a wide range of services to the nearby inhabitants by enhancing human
well-being and health (Postel & Carpenter 1997). The vicinity with Bucharest metropolitan
area exposes the lake to an intense navigation. Hence, the diverse anthropogenic influences can
affect the natural balance of the Lake Snagov ecosystem as a whole. A large residential area has
been developed around the lake consisting in private houses that have morphologically trans-
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formed the shoreline areas. This fact decreased the ecological connectivity between terrestrial
and aquatic habitats as previously reported worldwide in similar lakes (Song et al. 2017; Yang
etal. 2017)

Water quality can pose significant challenges in maintaining multiple ecosystem service
benefits while ensuring the overall lake health. Lake Sangov water is regularly monitored for
the public health related issues albeit ecologically is still underexplored.

At international level Lake Snagov is classified in IUCN IV category - Natural Reserves -
Protected Natural Areas whose aims are the protection and preservation of important natural
habitats and species from the floristic, faunistic and hydrological point of view. Lake Snagov
has shores and bays where the typical pond vegetation has been preserved. The aquatic and
palustric phytocoenoses are characterized by species such as Nymphaea alba, Nuphar lutea, Iris
pseudacorus, Phragmites australis, Typha sp. Anthropogenic pressure in the perimeter of Lake
Snagov produces: (1) immediate direct effects, (2) indirect consequences (e.g. water pollution,
habitat destruction, of-what-population decline) and (3) long-term impact manifested by the
disappearance of some populations or species in the area, as well as the fragmentation of habi-
tats (Lorenz et al. 2017).

The hypothesis of the study was the water quality of the lake decreased, being negatively
influenced by the proximity of human settlements. We proposed to use the composition and
abundances of zooplankton communities to estimate the ecological response to the changes
induced by the anthropogenic influences in a peri-urban lake.

MATERIALS AND METHODS

Study site

Lake Snagov is a large natural lake (5.75 km? surface, 16 km length, 400 m wide and maxi-
mum 9 m depth) located at 30 km from Bucharest (Fig. 1). The lake has a stream origin, from
Ialomita river (Stefan et al. 2017; Zinevici et al. 2014), and is a protected area belonging to
Snagov Natural Reserve. The geographical position of the lake is 44°43’34” North latitude and
26°10°40” East longitude.

Water samples

For physico and chemical analyses, the samples were collected on May, July and October,
from all sampling points were zooplankton samples were taken.
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Fig. 1. The Lake Snagov sampling map (1-5 sampling transects with two sampling
points: littoral and medial)
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Water samples were obtained by mixing into a bucket the water column subsamples, from
deepest point until surface, using a Patalas Schindler device. 1L of water per sampling point it
was taken in a sterile bottle for laboratory analysis. The samples were kept in cold condition
and analysed in laboratory in the same day from the sampling.

Depth and transparency measurements were taken with a Secchi disk, and the temperature
with a field thermometer.

Water Chemical analysis - The following water chemical analysis using ISO standardized
methods were measured: pH (SR ISO 10523-09), conductivity (SR EN 27888-97), dissolved
oxygen (DO)(SR EN ISO 25814-99), biochemical oxygen demand (BOD)(SR EN 1899/1-03
/2-02), chemical oxygen demand (COD-Cr)(SR ISO 6060-96), total nitrogen (TN)(SR EN
12260:2004), ammonia-nitrogen (N-NH,)(SR ISO 7150/1-01), ammonia (N-NH,)(SR ISO
7150/1-01), nitrite (NO") (SR EN 26777:2002/C91:2006), nitrate (NO-,) (SR ISO 7890/3-00),
total phosphorus (TP) (SR EN ISO 6878-2005), orthophosphate (PO,*)(SR EN ISO 6878:05),
and chlorophyll a (chl a)(SR ISO 10260:1996). The TN: TP ratio was used to determine the
limiting nutrient of the primary producers development.

All analysis was carried out commercially at Biotest Laboratory of Romanian National In-
stitute for Research and Development in Industrial Ecology. The reporting of the physicoche-
mical results took into consideration the norms established by the European Water Framework
Directive, transposed at national level through Ministry of Environment and Water Manage-
ment (No 161/2006).

Zooplankton samples

In order to cover the lake heterogeneity, a total of 50 samples were collected in April, May,
July, September and October 2011 from five transects with a littoral and medial sampling po-
ints. The transects 1 and 5 were established in the tampon zone of the natural reserve and 2, 3
and 4 make part from the Lake Snagov Natural Reserve.

The zooplankton samples were obtained by filtering of 30 L of water column using a Pata-
las-Schindler plankton trap (5 L) through a 65 pm gauze planktonic mesh. The content was
carefully poured into a planktonic net with collecting bucket allowing concentration. Finally,
each zooplankton sample was preserved with 4% formaldehyde solution. The collected samples
were then stored for a short period of sedimentation.

Zooplankton analysis

The concentrated samples were homogenized by stirring and with a pipette 1 ml of sub-
sample were taken for microscopy analysis using a Kolkwitz counting chamber. For each
sample, 3 subsamples were analysed. The zooplankton species were identified using with a
Zeiss inverted microscope (Axiovert 40 C). The following taxonomic keys were used: Cili-
ata (Foissner et al. 1991; 1992; 1994), Testacea or testate amoeboid organisms (Grospietsch
1972; Barto$ 1954), Rotifera (Rudescu 1960; Voight 1956), Cladocera (Negrea 1983; Brooks
1959), Copepoda (Dussart & Defaye 2001; Dussart & Defaye 1995; Damian-Georgescu
1963; 1966; 1970).
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The abundance expressed as individuals per L (ind. L'!) was calculated according to the
method described by Edmonson & Winberg (1971):

individual numbers in 1 mL X zample volume {mL)

Species abundance= -
volume of water filtered (L)

Statistical analyses

For all statistical test the species composition and abundance were used, in order to reflect the
local communities or a habitat over a given period of time (Colwell 2009; Whittaker et al. 2001).

ANOSIM test was applied to compare the variation in the communities (as species com-
position and abundances) between different sampling times. The distances are converted to
ranks and a comparison of the distances is made between groups with distances within groups.
Large positive R (up to 1) signifies dissimilarity between groups (Hammer et al. 2009). SIMPER
analysis was used to determine the taxonomic groups contribution in defying the periods dif-
ferences. The method established which taxa are responsible for observed differences assessed
by ANOSIM test.

The alpha diversity was assessed using K-dominance, Shannon-Wiener and Evenness indi-
ces. The relationships between zooplankton communities and their environment was establi-
shed by the Canonical correspondence analysis (CCA). For this statistical analysis only May,
July and October periods were have been processed.

The data processing was performed with Xlstat 2013, PAST (Hammer et al. 2001) and Bio-
diversityPro (McAleece et al. 1997).

RESULTS

Through multivariate analysis we tested whether recognized parameters for water quality
assessment are good predictors for zooplankton. The selected statistical procedures were used
to highlight the variations in both the total and the group level of zooplankton. The necessity of
the selected analyses was justified by the ecological differences characterizing the component
groups. For this purpose, the zooplankton communitiesanalysis was done based on the follow-
ing statistical methods.

The variations in the mean values of physicochemical parameters during study period, is

given in the Table 1.
Table 1. Average values of the environmental parameters

Parameters May July October
DO - Dissolved oxygen (mg O, L) 5.11 3.88 5.93
BOD - Biochemical oxygen demand (mg O, L) 7.91 6.39 6.20
COD-Cr - Chemical oxygen demand-Cr (mg O, L") | 25.07 21.85 21.28
N-NH, - Ammonia Nitrogen (mg N L) 0.24 0.04 0.21
NO-, - Nitrite (mg N L) 0.008 0.57 0.05
NO,- - Nitrate (mg N L) 0.93 1.95 0.88
TN - Total nitrogen (mg N L) 2.25 2.83 1.68
PO, - Orthophosphate (mg P L") 0.03 0.06 0.04
TP - Total phosphorus (mg P L) 0.08 0.09 0.08
TN:TP 28.12 31.44 21
Chlorophyll a (ug L") 4.40 6.37 10.07
Conductivity (us cm’) 499.45 451.04 490.48
pH 7.21 6.77 7.19
Depth (m) 2.12 2.12 2.12
Transparency (m) 1.21 1.26 1.10
Temperature (°C) 18.85 23.2 11.94
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The highest dissolved oxygen (DO) value was found in October (5.93 mg O, L) and mi-
nimum in July (3.88 mg O, L""). In May and October, the DO values bellow the optimal range
(7 -9 mg O, L") accepted for aquatic organisms, whereas in July the values were twice lower.
Concentration of biochemical oxygen demand (BOD) gradually decreased from spring (May
-7.91 mg O, L") to autumn (October - 6.20 mg O, L"). In Lake Snagov, the BOD values were
higher than normal values for aquatic systems (3-5 mg L*).

Total phosphorus (TP) concentration showed a narrow range of variation (0.008 - 0.009 mg
P L") while total nitrogen (TN) decreased from July to October (2.83 - 1.68 mg N L!). The total ni-
trogen did not exceed the typical range (0.9 to 3.15 mg L) of natural conditions (Kim et al. 2003).
Total chlorophyll a concentration increased twice from May to October (4.40 — 10.07 ug L*).

Zooplankton communitiesanalysis revealed 110 species with Rotifera as the dominant gro-
up (51.82%) followed by Cladocera (22.20%) and Ciliata (12.73 %). The average of species
richness recorded per station increased from Spring months (17 species in April, 24 species in
May) to Summer (28 species in July) and decreased in the second part of the year (22 species in
September, 21 species in October). The highest species richness was observed in July (64 spe-
cies) (Table 2).

Table 2 The zooplankton species list recorded in Lake Snagov (IV- April; V- May; VII- July; IX-September; X- October)

v V VIl IX
CILIATA 6 6 1 0
Blepharisma steini Kahl, 1932 *
Carchesium polypinum (Linnaeus, 1758) Ehrenberg, 1831 *
Codonella cratera (Leidy, 1877) Imhof *
Colpoda cucullus (Miiller, 1773) Gmelin, 1790 *
Dileptus anser (Miiller, 1786) Dujardin, 1841 *
Epistylis lacustris Imhoff, 1884 *
Frontonia acuminata (Ehrenberg, 1834) *
Ophryoglena flava Ehrenberg, 1833 *
Paramecium caudatum Miiller, 1773 *
Strobilidium gyrans (Stokes, 1887) Kahl, 1932
Tintinnidium fluviatile Stein, 1863
Trachelius ovum (Ehrenberg, 1831) Ehrenberg, 1838
Vorticella convallaria (Linnaeus, 1758) Linn. 1767

N>

*

*

*

x| *|<
<| x| *

Vil

X
>

Vorticella_microstoma Ehrenberg, 1830
TESTATE AMOEBAE (TESTACEA)
Arcella arenaria Greef, 1866
Arcella hemisphaerica Perty, 1852
Centropyxis discoides Penard, 1902
Centropyxis ecornis (Ehrenberg, 1841)
Centropyxis kolkwitzii VVan Oye, 1949 *
Diffugia_acuminata Ehrenberg, 1838
Difflugia corona Wallich, 1864 *
Difflugia globulosa Dujardin, 1837, Penard, 1902 * *
Difflugia oblonga Ehrenberg, 1838 *
ROTIFERA 21 21 37
Anuraeopsis fissa Gosse, 1851 * * *
Asplanchna priodonta Gosse, 1850 *
Brachionus anqularis Gosse, 1851 * *
Brachionus calyciflorus anuraeiformis Brehm, 1909 *
Brachionus calyciflorus dorcas Gosse, 1851 *
Brachionus diversicornis (Daday, 1883) *
Brachionus falcatus Zacharias, 1898
Brachionus forficula \Nierzejski, 1891
Brachionus leydigi Cohn, 1862
Brachionus quadridentatus brevispinus Ehrenberg, 1832
Brachionus quadridentatus mehleni (Barrois & Daday, 1894)

*|QO
*|O

*
*
*

*| k| k| k|

*| x| x| x| *| x| *| *| x[co

N
[oe]
N
[p]

*
*

*
*

*
*

*| k[ k| *| x| *
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Epiphanes macrourus (Barrois & Daday, 1894)

Euchlanis dilatata Ehrenberg, 1832

Filinia aseta Fadeew, 1925

Filinia limnetica (Zacharias, 1889)

Filinia terminalis (Plate, 1886)

Keratella cochlearis (Gosse, 1851)

*| k| k| x| %

Keratella paludosa (Lucks, 1912)

Keratella quadrata (Miiller, 1786)

*| x| k| x

k[ k| k[ 3k

*| x| k| x

Keratella ticinensis (Callerio, 1920),

Lecane acus Harring, 1913

*| x| k| x| *

Lecane arcuata (Bryce, 1891)

Lecane bulla (Gosse, 1851)

Lecane closterocerca (Schmarda, 1859)

Lecane luna (Miiller, 1776)

Lecane quadridentata (Ehrenberg, 1832)

Lecane stenroosi (Meissner, 1908)

k[ k| k| k| ok

Lecane unqulata (Gosse, 1887)

Lepadella patella (Miiller, 1786)

*

Macrochaetus intermedius Rodewald, 1940

Macrotrachella multispinosa Thompson

Muytilina bisulcata (Lucks, 1912)

Mytilina ventralis (Ehrenberg, 1832)

Notholca acuminata (Ehrenberg, 1832)

Platyas patulus (Mller, 1786), Gillard, 1948

Platyas quadricornis (Ehrenberg, 1832)

Polyarthra dolichoptera ldelson, 1925

Polyarthra euryptera Wierzejski, 1891

Polyarthra major Burckhardt, 1900

*| x| k| *

Polyarthra minor Voigt, 1904

*| k| k| x| *

Polyarthra remata Skorikov, 1896

Polyarthra vulgaris Carlin, 1943

*| x| k| x| *

Pompholyx complanata Gosse, 1851

*

Pompholyx sulcata Hudson, 1885

Synchaeta oblonga Ehrenberg, 1832

Synchaeta pectinata Ehrenberg, 1832

Testudinella patina (Hermann, 1783)

Trichocerca capucina (Wierzejski & Zacharias, 1893)

Trichocerca cylindrica (Imhof, 1891)

Trichocerca elongata (Gosse, 1886)

Trichocerca gracilis (Tessin, 1890)

Trichocerca mucosa (Stokes, 1896)

*| k| k| x| *

Trichocerca pussila (Jennings, 1903)

Vil

Trichocerca rattus (Miiller, 1776)

Trichocerca similis (Wierzejski, 1893)

Trichotria pocillum (Miiller, 1766)

CLADOCERA

17

Acroperus anqustatus Sars, 1863

Alona costata Sars, 1862

Alona rectangula Sars, 1861

Alonella excisa (Fischer, 1854)

*| k| k| *

Allonella exiqua (Lillieborg, 1853)

Alonella nana (Baird, 1843)

*| x| k| x| x| %[ x

Bosmina longirostris (Miiller, 1785)

Camptacercus rectirostris Schodler, 1862

Ceriodaphnia pulchella Sars, 1862

*

Ceriodaphnia reticulata (Jurine, 1820)

Chydorus sphaericus (Miiller, 1776)

*| x| k| *

Daphnia cucullata kahlbergensis Schoedler, 1866

Daphnia obtusa (Kurz, 1874)

Diaphanosoma orghidani Negrea, 1982

*| x| k| *

Disparalona rostrata (Koch, 1841)

Eurycercus lamellatus (Miiller, 1776)

Graptoleberis testudinaria (Fischer, 1848)

Leptodora kindtii (Focke, 1844)

Moina micrura (Kurz, 1874)
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Pleuroxus aduncus (Jurine, 1820) * * *
Pleuroxus truncatus (Miiller, 1785) * *
Simocephalus vetulus (Miller, 1776) * *

COPEPODA 3 6 4 3 2
Cyclops furcifer furcifer Claus, 1857 * *
Cyclops vicinus vicinus Uljanin, 1875 *
Eudiaptomus gracilis (Sars, 1863) *
Eurytemora serrulatus serrulatus (Fischer, 1851) *
Eurytemora velox (Lillieborg, 1853) * *
Harpacticoida g.sp. * * *
Mesocyclops crassus (Fischer, 1853) * * * *
Mesocyclops oithonoides (Sars, 1863) *

The abundance averages of zooplankton groups varied from 0.10 ind.L™! to a significant high
abundance of ciliates (3017.86 ind.L") (Table 3). This value was noticed in May when Carche-
sium polypinum (2994.39 ind.L') presented a numerical explosion. Also, in the same period
was found in a high number, the cladoceran Bosmina longirostris (467.96 ind.L"') and other
species: Keratella quadrata (170.59 ind.L"), Polyarthra dolychoptera (43.02 ind.L"), Ceriodaph-
nia pulchella (109.29 ind.L").

Table 3. The abundance averages of zooplankton (ind. L") of the sampling periods

April May July September October
Ciliata 2.12 3017.86 0.10 0.00 2.57
Testacea 2.54 9.41 5.36 4.08 481
Rotifera 99.92 315.72 173.60 80.26 299.44
Cladocera 2.72 699.38 23.70 14.15 59.13
Copepoda 42.84 451.89 351.81 250.55 243.36

The species richness and density sampling periods averages at group level reflected the di-
fferent responses to environmental conditions of the zooplankton components. As example,
copepods were found in low species richness but with a high number in the juvenile stages
while ciliates varied in both structural parameters.

One-way ANOSIM with Bray-Curtis distance, showed a strong difference (P=0.0001, glo-
bal R=0.384) among the groups. The mean ranks values (within groups = 420.8 and between
groups=656.2) explain the differences in terms of the specific composition and abundance,
which can be noticed from the plot of the distance of the ANOSIM Ranked test (Fig. 2).

50
250
i F ) s B 5
H H g g

3 Y
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Fig. 2. Ranked Distance of the ANOSIM test (group 1 - April, group 2 -
May, group 3 - July, group 4 - September, group 5 - October)
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The highest difference was found between May and September (R = 0.58; P = 0.001) (Ta-
ble 4). The contribution of each zooplankton group in differentiating traits of the study periods
was assessed by Simper analysis. The overall average dissimilarity was 66.8 in which the cope-
pods had the highest value (25.90) and Ciliata (17.27). In other words, the most responsible
group was Copepoda (37.77 %) followed by Ciliata (25.85%) and Rotifera (25.25%).

Table 4. ANOSIM R and P values based on abundances of zooplankton communities

April May July September  November
April 0.001 0.002 0.001 0.005
May 0.52 0.002 0.001 0.005
July 0.53 0.42 0.163 0.253
September 0.52 0.58 0.25 0.28
November 0.42 0.41 0.16 0.17

" color code: grey- R—\}alues; whife - Bontérrony—(orrected P-values

Using the diversity indices at the group level of the zooplankton communities we could
distinguish monthly fluctuations that can be integrated in further analysis (Table 5).

Table 5. Diversity indices (Shannon-Wiener and Evenness) of each zooplankton group

Diversity indices ~ Taxonomic Group April May July September  October

Fvenness Ciliata 0.62 0.18 1.00 0.00 0.61
Testacea 0.86 0.77 0.68 0.71 0.56
Rotifera 0.31 0.24 0.23 0.28 0.35
(Cladocera 0.75 0.22 0.55 0.43 0.32
Copepoda 0.27 0.35 0.45 0.46 0.53

Shannon H Ciliata 131 0.05 0.00 0.00 0.20
Testacea 0.95 0.84 1.22 1.74 0.81
Rotifera 1.88 1.66 2.20 2.04 2.25
Cladocera 1.51 1.10 2.24 1.55 1.06
Copepoda 0.30 1.02 1.00 0.84 0.76

Rotifers were the most diverse group thus confirming their role in defining trends in the
total zooplankton. The rotifers, cladocerans and testate amoebas had the high diversity from
July to October while ciliates and copepods exhibited a low diversity. In terms of Evenness the
testate amoebas showed high values comparing with other groups.

K-dominance curves were used to assess total zooplankton diversity. The highest curves
obtained for May and September correspond to the periods characterized by dominant species
and low diversity of the total zooplankton communities of Lake Snagov (Fig. 3). The K-domi-
nance curves of early spring (April) and late autumn (October) samples indicate that Snagov
Lake has at least two annual time periods with high zooplankton diversity. The highest species
diversity was observed in April and October while May and September represented the periods
characterized by dominance of some species. For example, excepting the May samples, ciliates
and cladocerans had low values of abundances overall the sampled time points.
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Abundance Plot
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Fig. 3. K - dominance cumulative curves of the zooplankton abundance against of log species rank

The differences in composition of planktonic communities are determined by environmen-
tal conditions that influence the competition for food resources (Otto et al. 2014).

The Canonical Correspondence Analysis (CCA) revealed a relationship between zooplan-
kton and explanatory variables. The axis 1 and 2 cumulated together 92.65%. The temperatu-
re, transparency, chlorophyll a and DO were associated in a significant proportion to axis 1,
while the other parameters determined axis 2, such as conductivity, chemical oxygen demand
(COD-Cr), orthophosphate, TP, TN, NO,, NO,, pH, BOD. (Fig. 4). The CCA showed that three
important groups of zooplankton (Rotifera, Copepoda and Tested Amoebas) were influenced

0,481
Transparency

0,321 COPEPQDA

rthophosphate

"TESTACEA
p

Total_Phosphorus

Conductivify-NH4-

‘ROTIFERA

08 Clorophyll "a" pug

0,8 06 0,4 0,2 0 0.2 04 0,6 08
Axis 1

Fig. 4. CCA plot showing the relations between zooplankton communities and environmental parameters
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especially by transparency, orthophosphate, NO,, NO, chlorophyll a, while TP, TN, conducti-
vity, NH,, COD-Cr and BOD controlled the dynamics of Ciliata and Cladocera. The analysis
showed that COD-Cr is the environmental factor with the highest influence on the zooplank-
ton: Ciliata (R = 0.616; P = 0.014), Cladocera (R = 0.539; P = 0.03).

DISCUSSION

Zooplankton communities, as part of the aquatic biotic component, can provide a predictive
model of the ecosystem. Zooplankton is an important major grazer in aquatic food webs and
also source of fish food, also for other aquatic organisms (Head & Pepin 2010; Beaugrand 2008).
Through their rapid turn-over, zooplankton can be used as water quality indicators (Ismail &
Adnan 2016). The environmental conditions, through synergic action of the abiotic and biotic
components, determine the spatial and temporal distribution of the species (Rebai et al. 2012).

Both DO and BOD are important water quality indicators reflecting the intensity of the
oxygen consuming processes (Hudson et al. 2008; Sanchez et al. 2007). The DO can have a
strong influence on the biocenosis structure at higher consumers level such as fish. In Lake
Snagov the values of dissolved oxygen were lower (3.88- 5.93 mg O, L") than accepted by na-
tional legislation. The drop values during the Summer (reached the minimum value, 2.185 mg
O, L'" in July) can be considered harmful. In addition, BOD provide clues on the intensity of
the biological processes at the sampling moment and about the load of organic matter. Through
this, BOD had slightly elevated values confirming the presence of active microbial communiti-
es involved in degradation processes.

The TN and TP are the main estimators of eutrophication degree in aquatic ecosystems. In
Lake Snagov, both concentrations have not indicated exceedances of critical loads of eutrophi-
cation. In comparison with other natural lakes (TP = 0.04 - 0.510 mg L'; TN = 2.9 - 14.6 mgL")
our values were low (Petriki et al. 2017; Vlastos et al. 2017; Liang 2014). However, in our study,
TP values were slightly increased, if we take into account that 0.02 mg L™ is considered a critical
value from which eutrophication can be accelerated (Liang, 2014; Vollenweider 1976). This fact
can be also supported by value of chlorophyll a above the eutrophication threshold (8 pg L) in
autumn (Table 1). In the eutrophicated natural lakes the chlorophyll a values are much higher
(61-69 pg L") (Sendergaard et al. 2018). As a result, the constant maintenance of the TP was
supported by relatively low values of chlorophyll g, indicating a balance in the development of
phytoplankton in the lake.

The TN:TP ratio is used to determine the limiting nutrient for the primary producers deve-
lopment and value 14 indicate the threshold used to determine the source of nutrients (N or P)
(Downing & McCauley 1992; Porcella & Bishop 1975). The over 14 values of TN:TP ratio in all
our measurements revealed the limiting nature of phosphorus for the development of phyto-
plankton in the ecosystem.

The seasonal variations of plankton communities can be found in two model types: unimo-
dal - reaching one developmental peak, especially during warm (spring or summer), encoun-
tered in green algae and bimodal - with two peaks, as it is found in most of zooplankton com-
munities (Winder & Cloern 2010; Cebrian & Valiela 1999). The bimodal pattern of abundance
is known as having the first peak in the beginning of the year and a second in autumn.
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In Lake Snagov case, according to the dominant curves, the periods with high diversity that
correspond to the characteristics of good diversity and heterogeneity, are found in April and
October. These two periods correspond to optimal conditions of zooplankton development,
and which could be comparable to those mentioned in the literature. However, the peculiar
abundances reported in May with some dominant species much abundant than the other zoo-
plankton components, in our opinion represents an ecosystem imbalance.

This can be highlighted also with reduced diversity but very little surprised by chemical
analyses (only conductivity). The abundances of species Carchesium polypinum and Bosmina
longirostris highlights an impact on zooplankton communities in this period. Other studies
have reported high growth rate of ciliate, with significant changes in structure and abundance
has been indicators of saprobity conditions (Madoni & Zangrossi 2005; Miao et al. 2004; Ma-
doni & Bassanini 1999; Taylor 1983). Carchesium polypinum, a colonial species is an indicator
of organic pollution and also signals self-purification processes (Kusuoka & Watanabe 1987;
Stoessel 1987). The protozoa, in particular ciliates and testacea (tested amoebae), play an im-
portant role in microbial food web and detritus degradation, being involved in the processes of
treating certain forms of water pollution (Fernandes et al. 2013; Martin-Cereceda et al. 1996).
Also, the presence in high densities of small-sized cladoceran Bosmina longirostris indicates
the eutrophy or organic pollution (Ismail & Adnan 2016; Singh et al. 2013; Pedrozo & Rocha
2005). Among observed other abundant species as Keratella quadrata, Polyarthra dolychopte-
ra, Mesocyclops crassus, Ceriodaphnia pulchella, through their cosmopolitan features, tolerates
such conditions. In general, the juvenile and nauplii copepods are abundant, as found in many
studies in aquatic systems (Milstein et al. 2009), so we cannot appreciate a particular behaviour
in our case. Besides, the presence of many accidental species and some dominant ones reflects
a certain degree of anthropogenic influences undetected at the chemical level. Normally, due to
the high heterogeneity of the lake, with pelagic and littoral zones with different kind of macro-
phytes, it should be characterized by a high diversity of zooplankton (Zhao et al. 2018).

Thus, dynamics of species is determined by their tolerance to environmental conditions
(Marneffe et al. 1998). As we above mentioned, in May it was registered an unexpected “bloom”
with Bosmina longirostris and Carchesium polypinum. The results of CCA confirmed the influ-
ence of factors indicating organic pollution in water by following parameters COD-Cr, BOD,
conductivity on Cladocera and Ciliata communities. Also, CCA demonstrated a positive rela-
tionship of chlorophyll a with Rotifera and Testacea and an inverse correlation with Cladocera,
Ciliata and Copepoda. These findings strengthen our hypothesis about the unexpected bloom
of Bosmina longirostris and Carchesium polypinum.

Even in mesotrophic conditions, the zooplankton communities presented significant vari-
ations from one sampling month to another and their response to environmental conditions
confirms the presence of external pressure. A constant monitoring of zooplankton is more
effective in catching the perturbations induced by different chemical components such as xe-
nobiotic substances, antibiotics, toxins, PAHs. The complex chemical analysis is not always
available.
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CONCLUSIONS

The Lake Snagov emphases a mesotrophic state and a good water quality concerning nutri-
ents and chlorophyll a concentration. Otherwise, the DO depletion under the optimal values
and the high BOD draws us the attention to processes of biological degradation. The numerical
dominance of certain species known with high tolerance of organic pollution support these
observations. Our findings indicate that zooplankton brings valuable information in studies of
aquatic ecosystems in addition to other parameters and can be considered good bioindicator in
water quality monitoring. By means of these communities, it was evident that May was unfavo-
urable for the biotic component of the system and a recovery trend follows to this period. So,
we believe that Lake Snagov is influenced by anthropogenic impact but without major effects.
The lake, by its complexity has the resilience and self-regulation mechanisms.
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ABSTRACT

Because most of the biosphere is permanently at low temperatures with almost 11% of the
Earth’s surface being covered by polar ice-caps and glaciers, knowing the metabolic activity of
the microorganisms found at temperatures below 0° is fundamental in establishing their exact
role in the environment. Microorganisms that possess the ability to survive and proliferate in
harsh environments are defined as extremophiles. The adaptation mechanisms found in this
type of microorganisms have been of higher importance for the scientific community for some
time, especially because of the high thermal stability their enzymes possess, which makes them
valuable for biotechnological applications.

The ones that are adapted to low temperatures are known as psychrophiles, and their en-
zymes have a low energy consumption which gives them an advantage, mostly because it is
believed that psychrophilic microorganisms could be of great use in genetic engineering of
thermolabile proteins. Pyrimidines are present in every type of organism, contributing to the
de novo synthesis of nucleic acids. Pyrimidine nucleotide biosynthesis pathway is one of the ol-
dest metabolic pathways found in almost every type of species. Aspartate carbamoyltransferase
(E.C. 2.1.3.2) plays a role in the regulation of pyrimidine nucleotide biosynthesis by catalyzing
the first specific step in the biosynthesis pathway of UMP (Uridine monophosphate).

The purpose of this paper was to obtain Aspartate transcarbamoylase from Rugamonas sp.
PAMC27505 - a psychrophilic bacterial strain, isolated from a lake located on King George
Island, Antarctica. To do so, the objectives were as follows: (1) analyzing the structure of the
amino acid sequence of ATCase from Rugamonas sp. PAMC27505; (2) amplitying the pyrB
gene which encodes for ATCase; (3) cloning the catalytic subunit part of pyrB gene in pHAT?2
vector and obtaining the pATCR plasmid; (4) obtaining the recombinant ATCase via genetic
expression in Escherichia coli BL21(DE3) and optimizing the expression protocol for the hete-
rologous soluble protein.

INTRODUCTION

Extremophiles are capable of survival and proliferation in environments with extreme phy-
sical (temperature, pressure, radiation) and geochemical (salinity, pH, redox potential) parame-
ters. Most extremophiles are Prokaryotes, belonging to Archaea and Bacteria taxonomic domai-
ns (Horikoshi & Bull, 2011; Stan-Lattet, 2012; Vermelho et al., 2015). Extremotroph organisms
are much more diverse and have the capability to tolerate and grow in extreme conditions but
cannot grow optimally in extreme habitats (Mueller et al., 2005; Horikoshi & Bull, 2011). Both
types of organisms were classified based on the environment in which they can be found (Ta-
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ble 1). More so, extremophiles have different metabolic and structural characteristics based on
the extreme environment in which they survive (Horikoshi et al., 2011; Seckbach et al., 2013).

Psychrophilic microorganisms are widespread particularly in frozen soil, snow and ice from
polar regions, on the surface and in the intestine of marine fish, and in springs, lakes and soils
from temperate regions (Zarnea & Popescu, 2011). In 1975, Richard Morita was the first scien-
tist to define the term “psychrophily” and to establish the difference between psychrophiles and
psychrotolerant organisms (Morita, 1975). The 1975 definition for psychrophiles: “organisms
having an optimal temperature for growth at about 15° or lower, a maximal temperature for
growth at about 20°, and a minimal temperature for growth at 0° or below” (Morita, 1975) is
used even now, but the temperature variation should be reconsidered mostly because of the
high number of psychrophilic bacteria isolated from a lot of different habitats, not just cold
ones (Helmke & Weyland, 2004; Nogi, 2011).

Organisms from all three domains of life — Archaea, Prokarya and Eukarya - produce and
use Aspartate transcarbamoylase (ATCase, E.C.2.1.3.2) an enzyme specialized to catalyze the
reaction between carbamoyl phosphate and aspartate for the formation of N-carbamoyl-L-as-
partate — precursor in the pyrimidine de novo biosynthetic pathway (Jones et al., 1955). ATCa-
se catalyzes the first specific step of the UMP biosynthesis pathway and is the main regulatory
site of the pyrimidine biosynthetic pathway from most organisms (Cunin et al., 1985; Ladjimi
et al., 1985). Most studies regarding the structure and function were carried out on the Esche-
richia coli ATCase, which became the prototype of allosteric enzymes (Lipscomb & Stevens,
1990; Vickrey et al., 2002). The gene pyrB encodes for the catalytic subunit of ATCase, while
for the E. coli enzyme it was shown that the catalytic and regulatory polypeptide chains are
encoded by pyrB and pyrI cistrons respectively, which in turn forms a bicistronic operon where
the catalytic cistron is proximal-promoter (Perbal ¢ Hervé, 1972; Roof et al., 1982). ATCase is
a ubiquitous enzyme, catalyzing the same reaction in all organisms, but it also shows a remar-
kable polymorphism (Purcarea et al., 2003). Bacterial AT'Case can be classified into: 1) Class A,
480-kDa dodecamers, consisting of two catalytic trimers and six regulatory subunits, 2) Class
B, 310-kDa dodecamers, with two catalytic trimers and three regulatory dimers that have a role
in binding allosteric effectors, like in the case of E. coli ATCase (Wiley ¢~ Lipscomb, 1968) and
3) Class C, unregulated 100-kDa catalytic trimers, B. subtilis specific enzyme, coded by pyrB
gene and consists of three identical 34-kDa polypeptide chains, with no associated regulatory
subunits and no allosteric inhibition and activation (Schurr et al., 1995).

Table 1. Classification of extremophiles based on the environment in which they grow and proliferate. (after Horikoshi & Bull, 2011)

Extremophilic microorganism Specific environmental characteristics
Acidophile Optimum pH: < 3-4
Alkaliphile Optimum pH: =10
Endolithic Living in or inside stones
Halophile > 1 M NaCl concentration
Hyperthermophile Optimum temperature: >80°C
Hypolithic Living inside rocks in the cold deserts
Metallotolerant Tolerates a high concentration of heavy metal ions
Oligotroph Environments with very low levels of nutrients
Piezophile Optimum hydrostatic pressure: =40 Mpa
Psychrotolerant (Eurypsychrophile) |[Temperatures =25°C and <15°C
Psychrophile (Stenopsychrophile)  |Optimum temperature: <10°C, maximum temperature: 20°C
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Extremophilic microorganism Specific environmental characteristics
Radioresistant Survives high doses of radiation
Thermophile Optimum growth temperature: 60°C - 85°C
Toxitolerant Tolerates high levels of toxic agents (organic solvents)
Xerophile Grows in conditions with low water concentrations

An important cellular control mechanism is regulation of a metabolic pathway with the
help of allosteric enzymes. ATCases play a pivotal role in cellular metabolism because: they
catalyze a unique metabolic reaction, they modify the reaction rate as a response to the cellular
environment and are the key enzymes of this pathway. AT Case regulation implies binding sig-
naling molecules to the regulatory site, which in turn modifies the catalytic activity (Lipscomb
& Kantrowitz, 2012). A study from 1998, showed that the ATCase from a psychrophilic bacteri-
al strain TADI (isolated from continental frozen water in Antarctica) has a 26% higher activity
at 0° than it has at 30° (Sun et al., 1998). In comparison with the E. coli ATCase, the kinetic pro-
perties of the TADI enzyme suggest that the high activity at low temperatures might be a result
of an increased catalytic efficiency, property which might be a direct result of a discrete modi-
fication at the catalytic site since the psychrophilic enzyme is as stable at high temperatures as
its homologue from the mesophilic bacteria Escherichia coli (Sun et al., 1998). It was shown that
TADI psychrophilic bacterium possesses an ATCase that has the unusual ability to catalyze the
carbamylation of the amino-group of aspartate at low temperatures, while being submitted to
allosteric regulation via CTP and UTP feedback inhibition (Sun et al., 1998). Unlike the E. coli
ATCase, ATP has no stimulating role over the psychrophilic enzyme (Thiry ¢ Hervé, 1978).

MATERIALS AND METHODS

Rugamonas sp. PAMC27505 strain

Rugamonas genus included in the Pseudomonadaceae family was described and appointed
to this family for the first time in 1986 by Austin and Moss, while also describing the first spe-
cies of the genus, Rugamonas rubra (Austin & Moss, 1986, 1987). In culture up to 7 days old,
0,8-0,9 x 2,4-4,0 um Gram-negative rods with rounded ends, motile by means of one or more
sub-polar/polar flagella are forming, while after 7 days the motility is reduced and intracellular
granules of prodigiosin start to develop. Chemoorganotrophic organisms with respiratory me-
tabolism but never fermentative, catalase and oxidase producers. Anaerobic reduction of nitra-
testo N, with growth occurring in NaCl 0,0-0,5% (w/v). It does not secrete arginine decarbo-
xylase, but some strains of Rugamonas rubra can produce lysine and ornithine decarboxylases.
The first isolation was from river water and based on experiments done in 1984 by Austin and
Moss, it was shown that as the culture grows older the bacterial cells become pleomorphic.

Rugamonas sp. PAMC27505 strain belonging to the Korea Polar Research Institute (KOPRI)
microbial collection was isolated from a lake from King George Island, South-Shetland Islands,
Antarctica. For its cultivation two types of growing media were used: Reasoner’s 2A (R2A) agar
and broth, and Luria-Bertani (LB) agar and broth. It was first grown in R2B, at 15° for 48 hours,
after which time it was transferred on R2A and kept at 15°, for 7 days. Alternatively, the strain
was transferred in LB broth and agar, and incubated at 17° for 48 hours and 7 days respectively,
to determine its ability to grow on media other than those specifically for water-isolated bacte-
ria. Both culture types were stored at -80° in 50% (w/v) Glycerol.

63




Genomic and plasmid DNA extraction

Genomic DNA (gDNA) from Rugamonas sp. PAMC27505 strain’s biomass was isolated
using DNeasy Blood&Tissue Kit (Qiagen, USA) following the standard protocol modified with
two additional lysis steps. For the preliminary chemical lysis step, the biomass obtained after
centrifugation x 7,000 rpm, 30 minutes, was resuspended in Mutanolysin 5-U/puL and incuba-
ted at 37° for 1 hour in a Thermomixer R (Eppendorf, USA). Cell disruption was then perfor-
med in special 2-mL tubes for mechanical lysis (AnalytikJena, Germany) in the presence of
small ceramic lysis beads innuSPEED Lysis Tube X (AnalytikJena, Germany) and 180-uL of
ATL Buffer, for 12 minutes, at 20°C, and 50 Hz-power, using a SpeedMill PLUS homogenizer
(AnalytikJena, Germany). The obtained lysate cells were further processed according to the
manufacturer’s protocol. The gDNA integrity was verified by PCR amplification of 16S rRNA
gene using the universal set of primers for prokaryotes 8F (5-AGAGTTTGATCCTGGCT-
CAG-3’) and 1512R (5-ACGGCTACCTTGTTACGACTT-3’) (Edwards et al., 1989; Felske et
al., 1998). The cloning was done using pHAT?2 bacterial expression vector. The concentrations
and purity (A, /A,
metrically using a NanoDrop 1000 (ThermoFischer Scientific, USA).

ratio) of both gDNA and plasmid DNA, were determined spectrophoto-

PCR gene cloning

For the amplification of the target gene, a set of primers were designed and used: 505PYRBF
(5-ATATCCATGGTTAATCCGCAACTG-3’) and 505PYRBR (5-TATGAAGCTTCATCCT-
TGATTTCCCG-3’). PCR amplification was done with 2 different DNA-polymerase, DreamTaq
DNA Polymerase (5-U/pL) for a preliminary annealing-temperature optimization step and Pfu
DNA Polymerase (2,5-U/uL, recombinant) for the final PCR amplification step for obtain-
ing the target-amplicon. All the PCR amplifications were performed using a Mastercycle proS
vapo.protect (Eppendorf, USA). The obtained amplified gene was purified using the standard
protocol of PureLink PCR Purification Kit (Invitrogen, ThermoFisher Scientific, USA).

Both the pHAT2 vector and the amplified pyrB gene were enzymatically digested using
FastDigest Ncol/HindIlI (ThermoFisher Scientific, USA) restriction enzymes at 37° for 2 hours,
and the obtained products were purified again using PureLink PCR Purification Kit (Invit-
rogen, ThermoFisher Scientific, USA). After the enzymatic digestion step, the pHAT2 vector
was dephosphorylated using FastAP Thermosensitive Alkaline Phosphate 1 U (ThermoFisher
Scientific, USA), by incubation at 37° for 10 minutes. The reaction was stopped at 75° for 5
minutes. All incubation steps were done using a Thermomixer R (Eppendorf, USA). Ligation
of the insert into pHAT?2 vector (3:1 molar ratio) was done with 5-Weiss U/uL T4 DNA Ligase
(ThermoFisher Scientific, USA), and the reaction was incubated at 20° for 2 hours.

The ligation mix was inserted into E. coli DH5a competent cells (Mix&Go Competent E.
coli cells, Zymo Research, USA) following the manufacturer transformation protocol to iden-
tify, isolate and amplify the pATCR construct. The resulting cells were inoculated on LB-agar
media in the presence of 100-ug/mL ampicillin, for 16 hours at 37°. After 16 hours, three result-
ing colonies were transferred into LB-broth with ampicillin, incubated at 37° for 16 hours, and
the obtained biomass was used for plasmid extraction using the Zyppy Plasmid Miniprep kit
(Zymo Research, USA). The result of ligation was verified by enzymatic digestion using FastDi-
gest HindIII (ThermoFisher Scientific, USA), which will produce a fragment of 5409 bp.
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E. coli gene expression

The bacterial expression of pATCR construct took place using E. coli BL21(DE3) strain (Bi-
oLabs, USA). After transformation, the BL21(DE3)pATCR was inoculated in 1-mL LB-broth
with 100-pg/mL ampicillin at 37° for 16 hours. The obtained inoculum was transferred in fresh
LB-broth media with ampicillin in a 1:100 ratio (w/v) and incubated in the same conditions
up to O.D_, = 0.6, at which time 0.5-mM Isopropyl -D-1-thiogalactopyranoside (IPTG) was
added for induction, and the protein expression was determined at 15°, 20° and 37° for 3 and 16
hours respectively. After this, the cells were centrifugated and resuspended in 50-mM Tris-HCl
buffer, pH 7 and sonicated using SONOPLUS (Bandelin, Germany) with the following proto-
col: 55% power, 5 cycles with 5 seconds impulse and 60 seconds break. The cellular extract was
centrifugated for 30 minutes at 13,000 rpm, and the soluble fraction was separated from the in-
soluble one. The latter was resuspended in 50-mM Tris-HCI bufter, pH 7 and the two fractions
were analyzed with SDS-PAGE electrophoresis using a Mini-PROTEAN Tetra Cell vertical gel
electrophoresis (BioRad Laboratories, USA). The bands were visualized using staining/distai-
ning solutions Coomassie Brilliant Blue (BioRad Laboratories, USA) and 10% Acetic acid.

Sequencing of pyrB gene and bioinformatic methods for analysing the protein structure

The PCR amplicon representing the pyrB gene from Rugamonas sp. PAMC27505 strain
inserted into the pHAT?2 vector was sequenced with the universal 16S rRNA gene primers
mentioned above to verify the accuracy of the PCR amplification. The sequencing was done
by MACROGEN Amsterdam, with the Sanger method. The primary structure of ATCase pro-
tein from Rugamonas sp. PAMC27505 was analyzed using EMBOSS Needle online program
(http://www.ebi.ac.uk/Tools/psa/emboss_needle/) for the global pair-alignment and Clus-
tal OMEGA EMBL-EBI (http://www.ebi.ac.uk/Tools/msa/clustalo/) for multiple align-
ment. The amino-acid composition for the interest protein and three other ATCase (E. coli,
Pseudomonas aeruginosa, Aquifex aeolicus) was analyzed using ProtParam EXPASY (Gasteiger
et al., 2005). The amino-acid sequences for E. coli, P. aeruginosa and A. aeolicus were found
under the NCBI accession numbers: 85676994, 15595599 and 2983068 respectively.

RESULTS AND DISCUSSIONS

Analysis of the protein sequence and homology

The genomic sequence of Rugamonas sp. PAMC27505 strain was previously determined
by the KOPRI Institute, when they observed the existence of pyrB gene which codifies for the
catalytic subunit (c) from ATCase and the absence of pyrI gene that codifies for the regulatory
subunit (r) usually part of the dodecameric enzyme from E. coli. The nucleotide sequence of
pyrB gene from the Antarctic strain tested in this experiment consists of 966 base pair, and the
primary structure of the enzyme is made of 321 amino-acids.

The conservation degree of the primary structure and active sites from the psychrophi-
lic ATCase (ATC.505) was determined based on the amino-acid pair-alignment between our
ATCase and the catalytic subunit from two mesophilic bacteria E. coli and Pseudomonas ae-
ruginosa and one hyperthermophile bacterium Aquifex aeolicus. The pair-alignment between
ATC.505 and ATC.E.coli indicated a partial conservation between the two bacterial enzy-
mes based on the identical and similar amino-acids from the polypeptide sequences. Also,
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the catalytic site amino-acids from E. coli AT Case (Ser>’, Thr**, Arg®, Thr¢, Ser®, Lys®, Arg'®,
His', Arg'®, Arg”’, GIn**?) are completely conserved in the psychrophilic ATCase. Because
Rugamonas sp. belongs to the Pseudomonadaceae taxonomic family, the pair-alignment be-
tween the enzyme from Rugamonas PAMC27505 and the one from Pseudomonas aerugino-
sa (ATC.505 — ATC.Paer) showed a much higher conservation degree for both the identical
amino-acid sequences and the similar ones. More so, the comparative analysis of the primary
structure between the psychrophilic enzyme and the one from the hyperthermophile Aquifex
aeolicus (ATC.505-ATC.Aq.aeol) showed the presence of a comparable number of conserved
amino-acids, similar to the E. coli enzyme.The multiple alignment for the primary structure of
the four ATCase from Rugamonas PAMC27505, Escherichia coli, Pseudomonas aeruginosa and
Aquifex aeolicus indicated 57 identical amino-acids and 75 similar ones, corresponding to 38-
45% conservation percentage between these enzymes (Fig. 1). The fact that all the amino-acids
from the catalytic site are conserved among the four types of AT Case (Fig. 1) suggest that this
pyrimidine nucleotide biosynthesis pathway key enzyme was conserved along the phylogenetic
evolution of the Bacteria domain.

The identity and similarity percentages of the amino-acid sequences from the Rugamonas
PAMC27505 enzyme and the mesophilic and hyperthermophile ATCase (Table 2) indicate a

A¥C.E.c0li:, =  ———rm—r—e -MANPLYORHITSINDJBSRDDLNLY
ATC.Aq.aeol =  ——————————————- -MRSLISSLD

ATC.505 --—-—--MINPQLNRHGELOHLLTIEGSPKARH
ATC.P.aer MPTDARRPLOLNDOGOLRHFISLDG

ATC.E.coli
ATC.Aqg.aeol
ATC.505
ATC.P.aer

ATC.E.col1i
ATC.Aqg.aeol
ATC.505 y SGAPYLIAKHLSDTRQHH
ATC.P.aer !

ATC.E.coli
ATC.Aq.aeol
ATC.505
ATC.P.aer

ATC.E.coli

ATC.Aqg.aeol
C.505
C.P.aer

ATC.E.coli

ATC.Agq.aeol
C.505

ATC.P.aer

Fig. 1: Multiple alignment between ATCase primary structures from all 4 bacterial strains; identical (black) and similar (grey) amino-acids and active sites ().
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much higher sequence conservation between the psychrophile and Pseudomonas aeruginosa
(63% identity, 76.3% similarity) than compared to the enzyme from E. coli and Aquifex aeoli-
cus. Still, the comparable identity and similarity percentages (33-37% identity interval, 49-52%
similarity interval) between the psychrophilic enzyme and the mesophilic and hyperthermo-
philic ones suggest the conservation of ATCase in multiple types of microorganisms, regardless
of those microorganism’s optimum growth temperature.

Table 2. Identity and similarity degree between the Rugamonas sp. PAMC27505 amino-acid sequence and the ATCase from £. cofi, P. aeruginosa and A. aeolicus.

% Identity % Similarity
Escherichia coli 326 % 49.6 %
Pseudomonas aeruginosa 63.0% 76.3 %
Aquifex aeolicus 36.7% 52.1%

Based on this comparative analysis the conclusion can be drawn that ATCase from Ru-
gamonas sp. is homologous with the P. aeruginosa enzyme, which is in accordance with both
species belonging to the same family (Pseudomonadaceae). Thus, is possible for ATCase to
associate with dihydroorotase (DHO) forming a dodecameric (atc)6(dho)6 system inside the
psychrophilic bacterial cell just like the enzymatic complex identified in Pseudomonas aerugi-
nosa (Schurr et al., 1995).

The amino-acid composition analysis (Table 3) of the four types of ATCase was done based
on the same sequences as described above. A significant difference can be seen in the content
of Cysteine (Cys), Glutamic acid (Glu), Histidine (His) and Proline (Pro) of the Rugamonas sp.
PAMC27505 ATCase. Cys, amino-acid with a role in the formation of disulfide bridges, is ab-
sent (0%) in the composition of the psychrophilic enzyme, unlike the percentage observed for
P. aeruginosa, E. coli and A. aeolicus (0.6%, 0.3% and 0.6% respectively), which might indicate
a slightly higher flexibility of the psychrophilic enzyme.

Table 3. The ATCase amino-acid content found in Rugamonas PAMC27505, E. coli; P. aeruginosa and A. aeolicus.

Amino PAMC27505 P. aeruginosa E. coli A. aeolicus
acid No. |Percentage (%)| No. | Percentage (%) | No. | Percentage (%) | No. | Percentage (%)
Ala (A) 28 8.7 29 8.7 34 10.9 29 8.7
Arg (R) 17 5.3 25 7.5 15 4.8 25 7.5
Asn (N) 15 4.7 13 3.9 15 4.8 13 39
Asp (D) 18 5.6 19 5.7 21 6.8 19 5.7
Cys (C) 0 0.0 2 0.6 1 0.3 2 0.6
Gln (Q) 12 3.7 15 45 14 45 15 45
Glu (E) 12 3.7 21 6.3 14 4.5 21 6.3
Gly (G) 25 7.8 25 7.5 15 4.8 25 7.5
His (H) 17 5.3 9 2.7 11 3.5 9 2.7
lle (1) 19 5.9 18 5.4 15 4.8 18 5.4
Leu (L) 35 10.9 39 11.7 38 12.2 39 11.7
Lys (K) 14 4.4 12 3.6 15 4.8 12 3.6
Met (M) 13 4.0 12 3.6 9 2.9 12 3.6
Phe (F) 10 3.1 11 3.3 12 3.9 11 3.3
Pro (P) 15 4.7 13 3.9 12 3.9 13 3.9
Ser (S) 20 6.2 20 6.0 20 6.4 20 6.0
Thr (T) 18 5.6 21 6.3 18 5.8 21 6.3
Trp (W) 0 0.0 0 0.0 2 0.6 0 0.0
Tyr (Y) 5 1.6 3 0.9 8 2.6 3 0.9
Val (V) 28 8.7 27 8.1 22 7.1 27 8.1
Pyl (O) 0 0.0 0 0.0 0 0.0 0 0.0
Sec (U) 0 0.0 0 0.0 0 0.0 0 0.0
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Table 4. The total ionic amino-acids number and the pI values of Rugamonas, P. aeruginosa,
E. coliand A. aeolicus ATCase.

ATCase Rugamonas sp P_aer 8117088 E coli A_aeqlicus
i 3

%sp;tfﬂu [] 0 3h
rg+1lys (4] 31

30

Arg + Lys + His (4] 8 6 i
pl 8.07 6.37 6.17 7.04

Regarding the ionic residues, the Rugamonas ATCase contains a much lower Glu (3.7%)
compared to the enzyme from P. aeruginosa and A. aeolicus, and 47-53% higher His than the
other analyzed enzymes. The low total number of ionic amino-acids (Table 4) from the Ruga-
monas sp. enzyme compared to that from the other three enzymes, particularly to that from
the hyperthermophile bacteria, could be corelated with the low number of ionic bonds charac-
teristic for all enzymes that function in low temperature. In accordance with the much higher
number of cationic amino-acids compared to the anionic ones found in Rugamonas ATCase,
especially the high value of His (Table 4), the isoelectric point value of the antarctic enzyme is
basic (pI = 8.07), contrary to the mesophilic and hyperthermophilic enzymes. Thus, Rugamo-
nas sp. PAMC27505 ATCase has a positive global charge.

Cloning of the psychrophilic ATCase gene

The concentration and purity of the gDNA based on the spectrophotometric determination
was of 47,6-ng/uL and A, /A, = 1,87 respectively. The cloning of pyrB gene from Rugamonas
PAMC27505 strain inside pHAT?2 bacterial expression vector took place in a few successive
steps. In the first step, the optimum PCR amplification conditions for pyrB gene were estab-
lished by gradient PCR, using DreamTaq DNA polymerase reaction mix at three different an-
nealing temperatures (48°, 54° and 56°). After the gradient PCR amplification, the resulted
amplicons were analyzed by 1% agarose electrophoresis gel and the obtained DNA fragment
corresponds to the theoretical one of 966 bp for the pyrB gene from Rugamonas sp. (Fig. 2).

Based on the gradient PCR results, the optimum annealing temperature for the pyrB gene
primer set of 56° was established. A second PCR amplification step at 56° annealing tempera-
ture was performed using Pfu DNA polymerase, chosen to avoid any amplification error that
might occur. After purification of the obtained amplicon, as described in Materials and meth-
ods, pyrB amplicon was at a concentration of 10.4-ng/pL, in a 50-pL final volume.

The linearization of the pHAT? vector (4443 bp) was verified by 1% agarose electrophoresis
gel. After purification, the insert had a concentration of 6.3-ng/pL and the vector had a 11.8-ng/
uL concentration, in 50-pL final volume. After the purification, the pHAT2 Ncol/HindIII vector
was dephosphorylated to optimize the ligation step. For the ligation step, the molar ration 1:3
(V: 1) was used. The pATCR clone was analyzed via enzymatic digestion using HindlIII restric-
tion enzyme to verify the ligation efficacy and the newly-obtained pATCR plasmids dimension
(5409 bp) (Fig. 3). To verify for the possible PCR amplification errors, the pATCR construct
was sequenced using pyrBF primer, by Sanger method (Macrogen, Amsterdam), which con-
firmed the absence of mutations inside the nucleotide sequence of pyrB gene that codifies for
Rugamonas sp. PAMC27505 ATCase.

The pyrB gene from pATCR clone was expressed in E. coli BL21(DE3) strain as described in
Methods. After the transformation of the colonies and the induction step, the cellular extracts
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Fig. 2: Gradient PCR af (1,3) 54°, (2) 48° and (4) 56° annealing temperatures for pyrB gene, viewed in 1% agarose electrophoresis gel, 100V, 45 mins, 1 Kb
molecular marker.

PR B ~120kpa

~ 85 kDa =

Fig. 3: pATCR construct after linearisation using Hindlll  Fig. 4: Soluble fraction of recombinant Rugamonas sp. ATC. SDS-PAGE electrophoresis gel, Coomassie
resfriction enzyme, viewed after migration in 1% agarose Brilliant Blue staining, 10% acetic acid distaining solution.
electrophoresis gel. The plasmid dimension of > 5000 bp
is shown with the help of 1 Kb molecular marker.




120 kDa

85 kDa

50 kDa
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Fig. 5: Insoluble fraction of recombinant Rugamonas sp. ATC. SDS-PAGE electrophoresis gel, Coomassie Brilliant Blue staining, 10% acefic acid distaining solution.

were analyzed using SDS-PAGE electrophoresis, which showed the presence of soluble recom-
binant protein obtained based on the tested induction conditions, at 35-kDa molecular mass
(Fig. 4). From the electrophoretic profile of the pATCR soluble fraction the optimum genetic
expression conditions were revealed, respectively of induction at 15° and 20° for 16 hours. The
insoluble fraction content was obtained based on the induction step temperature (Fig. 5).

CONCLUSIONS

The primary structure homology analysis showed the amino-acids that form the catalytic
active site of native E. coli ATCase (Ser®, Thr*, Arg™, Thr®, Ser®, Lys®, Arg'®, His'*, Arg'®,
Arg™, GIn*?) being completely conserved in ATCase from the psychrophilic bacterial strain
Rugamonas sp. PAMC27505. The conservation of the catalytic site in different types of mi-
croorganisms, independent of the optimum growth temperature (psychrophile Rugamonas sp.
PAMC27505, mesophilic Escherichia coli and Pseudomonas aeruginosa, and hypermetrophilic
Aquifex aeolicus) suggest the ubiquity of this key enzyme part of the pyrimidine nucleotides
de novo synthesis metabolic pathway. The primary structure analysis indicated a high amino-
acid conservation degree between Rugamonas sp. ATCase protein sequence and the one from
Pseudomonas aeruginosa, which is a direct result of Rugamonas sp. belonging to Pseudomona-
daceae family.

For psychrophilic microorganisms to survive, their enzymes need to be more flexible than
other similar enzymes, and in the case of the psychrophilic ATCase cysteine was absent while
proline was in a higher percentage, which confers the studied enzyme higher flexibility, fa-
vorizing in return the catalyzation at low temperatures. Rugamonas sp. PAMC27505 ATCase
showed a positive global charge based on the isoelectric point value (pI = 8.07), in accordance
with the higher content of cationic amino-acids opposed than anionic ones, representing a
characteristic of the low-temperature adapted proteins.

The pyrB gene was successfully cloned in the pHAT2 bacterial expression vector and the re-
combinant protein was expressed in E. coli BL21(DE3) competent cells. More so, the optimum
expression conditions for obtained the soluble protein were as follows: 15° and 20° for 16 hours,
with 0.5-mM IPTG induction.
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INTRODUCTION

In 2007, Romania joined to the European Community. In the field of the nature protection,
national legislation had to correlate with a European one (especially with Council Directive
92/43/EEC on 21 May 1992 on the conservation of natural habitats and of wild fauna and flo-
ra). In order to accomplish this task, the Romanian Government, approved the emergency or-
dinance no. 57 from 20 June 2007, regarding the protected sites status, conservation of natural
habitats, flora and wild fauna, with one completion (law no. 49 from 7 April 2011) and ministry
order n0.1.964/2007, concerning the establishment of communitary importance protected si-
tes as part of the European ecological network Natura 2000 in Romania. In these national and
European legislation, species Callimorpha (Euplagia) quadripunctaria (Poda, 1761) is listed in
annex II, as ,,animal species of community interest whose conservation requires the designa-
tion of special areas of conservation” In the same time, this species is listed also in annex I of
resolution 6 (1998) of the Bern Convention listing the species requiring specific habitat conser-
vation measures (year of revision 2011).

Callimorpha quadripunctaria hibernates as a caterpillar and the adult appears in June and
flies till September. The caterpillars are polyphagous, but prefer Boraginaceae such as Echium
or Lithospermum. It is thermophilous species, being identified in wet meadows or pastures,
with bushes; in edge forests or clearings, in riparian areas with abundance vegetation. It flies
during the day, on the Eupatorium cannabinum bushes or Mentha sp. (Iorgu et al., 2015).

According to the EUNIS, its distribution on our continent is wide, being recorded in: En-
gland, France, Spain, Belgium, Germany, Italy, Luxemburg, Netherland, Slovakia, Poland, Por-
tugal, Greece, Central and East Europe. In Romania, according to many invenory studies, Calli-
morpha quadripunctaria was identified in all biogeographical regions, till 1000 meters altitude
(Szekely, 2010; Iorgu et al., 2015).

On national level, according to Iorgu et al., 2015, the conservation status of this species was
evaluated as favourable in alpine, steppic and continental bioregions, but unfavorable in pan-
nonic ones. In this context, we consider that the monitoring of Callimorpha quadripunctaria
will bring new and precious information about the conservation status of this butterfly, especi-
ally in a protected area as Macin Mountains National Park (ROSCI0123).
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The main objectives of this study were:

= the analysis of the Callimorpha quadripunctaria populations structure and dynamics;

= the analysis of environmental factors (air and soil temperature, air humidity, slope, expo-
sure, cloud cover, tree canopy, wind speed, wind direction),

= inventory and quantification of the intensity of threats and future pressures;

= establishment of specific conservation measures.

MATERIALS AND METHODS

Study area

The Micin Mountains National Park (MMNP) is located in the in the South-East of Ro-
mania, in Dobrogea region (45°8°49” N and 28°19°51”E) (Fig. 1). It has an area of 11151.82
hectares. More details regarding the study area were already published, in 2016, by Manu et al.
According to the management plan for the MMNP, the following twelve Natura 2000 habitats
were described: Eastern white oak forests (91AA); Euro-Siberian steppe woods with Quercus
spp. (9110%); Pannonian-Balkanic Turkey oak - sessile oak forests (91MO0); Dacian oak and hor-
nbeam forests (91Y0); Dobrogean beech forests (91X0); Ponto-Sarmatian deciduous thickets
(40C0*); Ponto-sarmatic steppes (62C0*); Pannonic salt steppes and salt marshes (1530); Sili-
ceous rock with pioneer vegetation of the Sedo-Scleranthion or Sedo albi-Veronicion dillenii
(8230); Caves not open to the public (8310); Moesian silver lime woods (91Z0) and Siliceous
rocky slopes with chasmophytic vegetation (3220) (Gafta & Mountford, 2008).

BRAILA COUNTY.

Fig. 1. Geographical position of Mdcin Mountains, Dobrogea region- Romania

Climatic data

In monitoring study we analyzed the following abiotic factors: exposition (Ex.), air tem-
perature (A.t.), soil temperature (S.t.), air relative humidity (A.h.), cloud-cover (Nb.), wind
speed (W.s.) and wind direction (W.d.) (Table 1). Air temperature and relative humidity were
measured with a wireless thermo-hygrometer HTS55 Irox. Soil temperature was recorded with
a Step System thermometer (Fig. 2). Wind speed was quantified using the Beaufort wind scale
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(the numbers 0 to 12 indicating the strength of the wind from force 0 (calm) to force 12 (hurri-
cane)) (Huler, 2004). The percentage of sky covered by clouds was also taken into consideration
(Wikstrom et al., 2009). Climate data were recorded each time, at the starting point of each
monitored transect. The same instruments were used in both study years: 2014 and 2015.

Soil thermometer (A) Wireless thermo-hygrometer (B)
Fig. 2. Soil thermometer (A) and air thermo-hygrometer (B) used in MMNP

Monitoring method
Monitoring of the Callimorpha quadripunctaria was accomplished using the transect me-

thod (van Sway et al., 2012; Iorgu et al., 2015). These were chosen in order to keep the habitat
requirements of this species (Fig. 3).

W :
.

Callimorpha quadripunctaria on a beech bark Callimorpha quadripunctaria on Eupatorium cannabinum
Fig 3. Callimorpha quadripunctaria identified in MMNP

The wet habitats near to the water courses were chosen. These were found near or in the de-
cidous forests with Quercus sp., Fagus sp., where the following host plants were identified: Eu-
patorium cannabinum, Plantago sp., Trifolium sp., Urtica sp., Mentha sp., Sambucus ebulus (Fig.
4). Ten transects were investigated. The lenght of one transects was by 1000 m and the width
by 50 meters (Table 1). Transect were covered during the day, between 9.00 a.m. and 10.00 p.m.
The Callimorpha quadripunctaria was photographed in the field, without any disturbance. The
same transects were investigated in both year (2014 and 2015), in order to detect the intensity
of the disturbing factors that occurred from one year to the next and also the differences in the
population structure of Callimorpha quadripunctaria (Fig. 5). In order to analyze the popula-
tion parameters, numerical abundance (number of individuals/transect) was determined.
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Mentha sp., Sambucus ebulus, Eupatorivm cannabinum Eupatorivm cannabinum
Fig. 4. Characteristic habitats for species Callimorpha quadripunctaria.

750000 756000 762000 768000

Limit ROSCI0123

Code habitat Natura 2000
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Fig. 5. The investigated monitoring transects for Callimorpha quadripunctaria, 2014-2015.
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Table 1: Description of monitoring transects for Callimorpha quadripunctaria in MMNP-2014 and 2015
Photo 2014

No. GIS .
transect coordinates  Hapitat Toponym Photo 2015

N: 45.21694  Decidous
1 E: 028.27986 forestedge+ Valea Seacd

Alt: 176 m riparian area

N: 45.18866 . .
2 Eomang Jedde VeNon
Alt: 139 m Y "

N:45.19017  Decidous Nifon- Dealul
3 E: 028.33710 forest edge+ cu Drum
Alt: 129 riparian area

N:45.17744  Decidous Nifon- Dealul
4 E: 028.32372 forest edge+ cu Drum
Alt: 216 m riparian area

N:45.19297  Decidous Nifon- Dealul
5 E: 028.31304 forest edge+ cu Drum
Alt: 165 m riparian area

N:45.13290 oo
6 E02836390 O
Alt: 137 m g

Nifon-village
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No. GIS
transect coordinates

N: 45.13665
E: 028.30652
Alt: 152 m

N: 45.13376
8 E: 028.35622
Alt: 157 m

N: 45.21938
9 E: 028.29016
Alt: 163 m

N: 45.18453
10 E: 028.34692
Alt: 122 m

Legend: Alt.= Alfitude

Habitat Toponym
Decidous . '
forest edge Nifon-village
Decidous Greci

forest edge

Decidous
forest edge+ Valea Seacd
forest clearing

Decidous
forest edge+  Nifon
riparian area

Photo 2014

Photo 2015

The entomological net was used for the capturing of the Callimorpha quadripunctaria spe-

cies. The inventory and monitoring of this butterfly was made in the night as well, using light

traps, located in 4 points. These points were chosen taking into account of the feeding areas
(habitats with Eupatorium cannabinum, Plantago sp., Trifolium sp., Urtica sp., Mentha sp., Sam-
bucus ebulus ). The same points were researched in 2014 and 2015 (Table 2).

The used materials were: maps, entomologic net, photo camera, GPS, soil thermometer,

air thermo-hygrometer, field notebook, pen, binocular magnifier, batteries, roulette, luminous

screen, electric generator, neon, light bulb.

78




Table 2: The night observation points/traps for Callimorpha quadripunctaria, in MMNP- 2014 and 2015

No. GIS Habitat Toponym Photo 2014 Photo 2015

trap  coordinates

N:45.19017  Decidous

1 E02833710 forestedge+ oo o
Alt: 129 riparian area "
N: 45.18866  Decidous Valea Nifonu-
2 E: 02834147 forestedge+ | .
lui- ,La brazi

Alt: 139 m riparian area

N: 45.17704  Decidous
3 E:028.26711 forestedge+ Greci
Alt: 78 m meadow

N:45.18146  Decidous
4 E:028.26163 forest edge+
Alt: 81 m meadow

Greci- Dealul
cu Drum

Legend: Alt.= Alfitude

Monitoring transects and night traps were loca-
ted in Stereo 70 projection system using GPS Gar-
min 76CSx. Each time when we have one in the fi-
eld, the monitoring started from the same GPS point

(Fig. 6).

Population parameters
The following population parametrs was descri-

bed for Callimorpha quadripunctaria: relative abun-

Fig. 6. GPS used for monitoring of Callimorpha quadripunctaria.
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dance (A%), frequency (F%), constancy (C%), dominance (D%), variation coefficient (CV%),
numerical density (no. of ind./sq.m.), similarity (index Jaccard - q).

The relative abundance (A%) was calculated using the formula: Ar =n /N *100, where n -
number of a taxon from one transect; N- total number of individuals of all taxa from one tran-
sect. The obtained values, which are expressed in percentage, highlight the proportion in which
each species participates in the structure of the studied biocenosis. The relative abundance of
a species is not always directly correlated with its importance in the functioning of biocenosis,
meaning that the most abundant species are not always the most important and vice versa
(Botnariuc & Vadineanu, 1982).

Frequency (F) of a Callimorpha quadripunctaria was calculated using the formula:

F =p /P *100, in which:p = number of transects where this species was found; P = total
number of transects.

Taking into account of the frequency values, species could be grouped in 10 frequency cla-
ses: 1 (1-10%); 2 (11-20%); 3 (21-30%); 4 (31-40%); 5 (41-50%); 6 (51-60%); 7 (61-70%); 8 (71-
80%); 9 (81-90%); 10 (91-100%).

The dominance index (%) was calculated using the formula: D = 100% * n/N, where: n =
number of individuals of one species in all transects; N = total number of individuals of all
species in all transects. Dominance classes for the identified species were: eudominants with
D > 10.0% (D5); dominants with D of 5.1.10.0% (D4); subdominants with D of 2.1.5.0% (D3);
recedents with D of 1.1.2.0% (D2), and subrecedents with D < 1.1% (D1) (Engelmann 1978).

The constancy index (%) was obtained using the formula: C = 100% * pA/P, where: pA =
number of transects with species A; P = total number of transects. The species were classified
in 4 constancy classes: euconstant species with C of 75.1.100% (C4); constant species with C
of 50.1.75% (C3); accessory species with C of 25.1.50% (C2); and accidental species with C of
1.25% (C1) (Selvin & Vacca 2004).

Variation coefficient (CV %) shows the temporal variation of the numerical abundances of
the investigated species, during the study period. Its calculation was made using the following
formula: CV =100 * s / x; in which s - standard deviation; x- arithmetic average of the taxon
abundance from all 10 transects. The Cv <10% shows a homogeneous population; Cv>30%
shows a heterogeneous population; Cv = 10-20% , shows a relative homogeneous population
and a Cv = 20-30%, shows a relative heterogeneous population.

Density (per 1 ha) was calculated using the formula (no. of individuals/no. of transects) * 1
ha/surface area of one transect (Botnariuc & Vadineanu 1982). The surface area of the soil core
was 1000 X 50 meters.

The results were analyzed with the aid of Past 3.18 software, to calculate the Jaccard index ]
for mite communities from the 10 studied transects (Hammer, 2001).

J=c/(a+b.c),

where: a = number of species in transect A; b = number of species in transect B; ¢ = number
of species common to transect A and B.

In order to calculate all these parameters, other butterflies species were identified, as “ac-
companying species” within each transect (Tables 5,6,7).
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RESULTS AND DISCUSSIONS

Species Callimorpha quadripunctaria was identified in 2014 and 2015, in transects located
in the following Natura 2000 habitats: Pannonian-Balkanic Turkey oak - sessile oak forests
(91M0); Dacian oak and hornbeam forests (91Y0); Euro-Siberian steppic woods with Quercus
spp. (9110%); Eastern white oak forests (91AA); Dobrogean beech forests (91X0) and Ponto-
Sarmatian deciduous thickets (40C0*) (Tables 3, 4). It was located and monitorized in the de-
ciduous forest edge+riparian area; only deciduous forest edge; deciduous forest edge+forest
clearing and forest edge+meadows.

If we make a comparison between numerical abundances obtained in the two years of stu-
dy, we observed that in 2014, Callimorpha quadripunctaria preftered forest edge+riparian area
and forest edge+forest clearing habitats. In 2015, it distribution was uniform in all four types
of habitats (Fig. 8).

Taking into account of the tree canopy, we observed that the Callimorpha quadripunctaria
preffered open , sunny habitats, but with high air humidity, located closed to he water source
(Tables 3, 4).

Analyzing the population parameters in period 2014-2015, we observed that was counted 8
individuals during the day transects and 2 individuals on night traps. If we report the numeri-
cal density for 10 ha, in all period of study was obtained 1.6 ind./10 ha and a relative abundance
by 2.68%. If we take into consideration the frequency of Callimorpha quadripunctaria for the
period 2014-2015, we discovered that it belongs to the class 5 (50%), being an accessory species
(C=50%), but also subdominant (D = 2,68%). The variation coefficient shows that its popula-
tion is heterogenous (Cv>30% ) (Table 5).

The population size in period 2014-2105 was estimated, taking into account of the area of
favorable habitats (using habitats distribution map and forest management plans). These habi-
tats were estimated on a total area by 5974 ha. Considering that on each 10 ha we identified 1.6
individuals of Callimorpha quadripunctaria, if we extrapolate this result on the total area of the
favorable habitat, the population size was by 956 individuals.

All identified individuals of Callimorpha quadripunctaria were adults (Fig. 7, 9).

If we make a comparison between population parameters recorded in both years of study,
we observed that in 2014 the numerical abundance was by 6 individuals, the relative abundan-
ce was by 8.2%, numerical density by 1 individual/10 ha and a ecological density (reported on
the favorable habitat) by 4 individuals/10 ha. In 2015, these parameters recorded more decrea-
sed values, as following: the numerical abundance was by 4 individuals, the relative abundance
was by 1.21%, numerical density by 0.6 individual/10 ha and a ecological density (reported
on the favorable habitat) by 2.4 individuals/10 ha (Tables 6, 7). These differences may be due,
first of all, to the climatic changes, as: the more increased air (maximum value by 33,6°C) and
soil (maximum value by 29,4°C ) temperatures from 2015; and more decreased air humidity
(till 50%) (Tables 6, 7).

If we analyze the Callimorpha quadripunctaria species affiliation to a frequency class, we
observed that in both years, it was included in class 3 (F= 30%). Even, if in 2014 the numeri-
cal abundance was higher, due to the fact that the species was identified in the same number
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Fig. 7. Distribution of the Callimorpha quadripunctari, in period 2014-2015

of transects in both years, the comparative analysis of the frequencies had similar results. So
in 2014, as well as in 2015, Callimorpha quadripunctaria was declared accessory species (C
=30%). If we take into discussion the dominance, in 2014 the butterfly was classified as do-
minant species and in 2015 as subdominant. This modification is due to the more increased
number of accompanying species from 2015 (18 species, with a numerical abundance of 237
individuals), in comparison with 2014 (16 species and 61 individuals) (Tables 6, 7).

Analyzing the monthly dynamics of the number of individuals, identified from the day
transects, we observed that in July and August were favorable months for females of Callimor-
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pha quadripunctaria. On the opposite was June, when any mature individuals was identified
(Fig. 9, 10). Monitoring with night traps, determined identification of a single female in August
2014 and of another one, in July 2015 (Fig. 11). In the first year of study in July, the air and
soil temperatures was more decreased, in comparison with the same month from 2015 (19° C
and respectively 15°C, in the first year; and more than 30° C and 29°C, in 2015) (Tables 8, 9).
Comparing the numerical abundances obtained in each year, for all ten transects, we no-
ticed that in the last transect the values were similar. In the first and nine transects, in the
second year, no more specimen has been identified. We mentioned that in transect no. 10, the
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anthropic impact was significant: the host plants (Eupatorium cannabicum, Mentha sp., Sam-
bucus ebulus) for species Callimorpha quadripunctaria has been mown just in the monitoring
period (Fig. 12, Tables 3, 6, 7).

Comparing the Jaccard similarity index (presence/absence of the species), we observed that
in 2014, the highest values were obtained between butterfly populations from transects 9-10
and 6-7-8 (q = 0.9 respectively q= 0.6). In the next year the situation was changed. In 2015,
the highest value of this index was recorded between populations from transects 3-9 and 1-4
(q = 0.62 respectively q=0.51) (Fig. 14 A, B). If in the first year of study the air humidity recor-
ded similar values in transects 9 and 10 (70%, 77%), on populations from transects 6, 7 and
8, this similarity was due not only from closed values of this parameter (62%-68%), but in the
same time to the cloud cover (30%-35%), to the coverage (60%-70%) and to the same type of
habitat (forest edge) (Table 8). In 2015, the similar environment conditions (especially the air
humidity) and the transect analysis from the same type of habitat (forest edge+riparian area)
determined the grouping of the butterfly populations (Table 9).

If we analyze the numerical abundances obtained on night traps, which were located in the
same type of habitat and on the closed geographical coordinates, in 2014 and 2015, we obser-
ved that the results were similar (Fig. 13).

Analyzing the variation coefficient (temporal variation of the numerical abundance of
each taxon, identified in all period of study), we demonstrated that the species Callimorpha
quadripunctaria had heterogeneous populations, in both years: 2014 and 2015. If in 2014, the
calculation of the dispersion index Morisita, showed that the population of Callimorpha qua-
dripunctaria had a grouped distribution, IM = 1.8 (possible corelated with the type of habitat,
environment factors and trophic sources). In 2015 this index recorded more decreased value
(IM <1), changing the type of distribution in uniform, IM < 1 (species being identified in three
types of habitats, near water sources, often temporaly and with high air humidity >50%). Mo-
dification of the dispersion type was due to the significant influence of the environment factors.
Callimorpha quadripunctaria, being a mobile species, can get to the trophic sources, but its
dispersion could change due to the high values of the air temperatures and to the low values of
the air humidity, recorded in 2015.

Table 4: Anthropic impact on some monitoring fransects of Callimorpha quadripunctaria, 2015.

No.

transect Impact Photo

Destruction
of the habitat
of the species
Callimorpha

1 quadripunc-
taria (of the
host plants by
mowing and
hive storage).
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No.

transect Impact Photo

Destruction
of the forest
edge vege-
tation due to
exploitation,
2 storage of
wood waste,
soil stripping,
and to forest
road enlar-
gement.

If we take into consideration the influence the exposition of the investigated transects on
the numerical abundances of Callimorpha quadripunctaria, we observed that in 2014 and 2015,
this species preffered the the plateau areas. This phenomen was explicable due to the fact that
the favorable habitats for this butterfly (forest edges and sunny clearings) were located on pla-
ne surfaces. In the same time, we observed that the species Callimorpha quadripunctaria was
identified in habitats with North-West and East exposure and with slopes between 1% and
30%, in both years of study. In these areas, even if the slope is more pronounced (and the areas
are not flat), the hydrological web is more developed, which creates favorable conditions for the
developing of riparian habitats (Fig. 15, 16).

The most important factor that influenced the distribution of the species Callimorpha
quadripunctaria was air humidity. In both years were preferred habitat where the air humi-
dity was between 76% and 80%. On night traps, located in forest edge and meadows, the air
humidities were more decreased (54%-60%), only two individuals were identified (Fig.17).
The air humidity is strongly correlated with air temperature. The air temperature interval
favorable to the species Callimorpha quadripunctaria was by 24,8°C-27°C (Fig. 20). If we
put into discussion the soil temperature, the interval 20°C - 23° C was preferred by the
monitorized species, If in 2014, the highest number of individuals was recorded on soil
temperatures uo to 23° C, in 2015, which was driest and warmer (till 30 °C), Callimorpha
quadripunctaria recorded a lower numerical abundance (Fig. 19).

If we take into analysis the cloud cover, we observed that on lower values that 40% were
recorded the highest values of numerical abundances. On higher values of this environment
parameter, the butterfly species recorded one individual per each transect, but in rest (Fig.18).
The Callimorpha quadripunctaria was identified in both years, when there was no wind or
when its intensity was very low (1-2 on Beaufort scale).
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Fig. 15. Distribution of the numerical abundances, taking into account of the
exposure, 2014 —2015.
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Fig. 17 Distribution of the numerical abundances, taking into account of the air
humidity, 2014 — 2015.
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Fig. 19. Distribution of the numerical abundances, taking into account of the
soil temperature, 2014-2015.

Fig. 16. Distribution of the numerical abundances, taking into account of the
slope, 2014- 2015.
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Fig. 18. Distribution of the numerical abundances, taking into account of the
cloud cover, 2014 - 2015.
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Fig. 20. Distribution of the numerical abundances, taking into account of the air
temperature, 2014-2015.
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If we take into consideration the identified the actual pressure, according to the Salafsky

etal., 2008, five of them were identified, grouped according to their intensity level (high, medium,

small or no pressure), each being assigned conservation measures, as following (Fig. 21):

forest roads; we recommend reducing the intensity of the existing forest road use, especial-
ly during the monitoring period, to ensure the conservation of the riparian area. Prohibi-
tion of stationing of any kind of machinery (apiaries, logging equipment), thus eliminating
the negative impact they may have (destruction of riparian and forest edge vegetation).
touristic activities; some transects as those from Seaca Valley are located on the edge of
the forest road, which is circulated by tourists and cyclists. Especially in the monitoring
period, we recommend limiting the number of tourists and / or monitoring them.
microclimate aspects: dryness. In order to keep the specific microclimate of the research
area, with a higher air humidity, the vegetation from the forest edge and from riparian area
must be conserved. In the same time the water source will be maintained in good condi-
tions, prohibiting its capture or drainage.

grazing; in the monitorized area we observed the animals transit. We recommend the ex-
tensive/traditional grazing, in order to preserve the mosaic aspect of the habitat, avoiding
overgrazing.

wood removal. We recommend the maintaining of the mosaic aspect of the habitats, by
keeping of the forest edges, riparian areas and by prohibiting forestry exploitation, which
may affect the habitat of the species.

In the same time the threats of Callimorpha quadripunctaria were identified, grouped ac-

cording to their intensity level (high, medium, small or no threats) (Fig. 22):

New forest roads. We recommend the prohibiting the construction of new forest roads.
Catching / obstructing the water supply. Because the habitat of this species is strongly
correlated with a water source, we recommend its maintenance, so as to avoid clogging or
obstructing it.

Waste; the construction of special places for trash and this must be collected frequently.
Wood removal. The prohibiting of forest cuts and maintenance of the forest edge habi-
tats.

Use of chemicals. The conservative measures are: limiting the use of fertilizers, chemical
treatments and controlled use of organic fertilizers. Biocides with low toxicity and high
specific selectivity will be used only in extreme cases as the ultimate pest control solu-
tion.

Fire. Due to the drought and tho the tourists flow, the danger of the fires is higher, being
possible the destruction of the favorable habitats. This is the reason for prohibiting fire in
the forest.

Habitat destruction. We observed in investigated transects/habitats the presence of nu-
merous apiaries and cars. We recommend limiting their access, so as not to destroy the
characteristic vegetation.

Overgrazing. We recommend the extensive/traditional grazing, in order to preserve the
mosaic aspect of the habitat (represented by areas covered by shrubs alternating with areas
covered by grass vegetation), avoiding overgrazing.
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Fig. 21. Actual pressures on the species Callimorpha quadripunctaria.
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Fig. 22. Threats on the species Callimorpha quadripunctaria.
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CONCLUSIONS

The monitoring of the species Callimorpha quadripunctaria was made using the transect
method. In 2014 and 2015, its monitoring was made on the same transects every year. Those
were chosen taking into account of the habitat and ecological preferences of the species Cal-
limorpha quadripunctaria. This species was identified in the following Natura 2000 habitats:
Pannonian-Balkanic Turkey oak - sessile oak forests (91MO0); Dacian oak and hornbeam fo-
rests (91Y0); Euro-Siberian steppic woods with Quercus spp. (9110%); Eastern white oak forests
(91AA); Dobrogean beech forests (91X0) and Ponto-Sarmatian deciduous thickets (40C0%).

The species Callimorpha quadripunctaria was monitorized in four type of habitats: deciduo-
us forest edge+riparian area; only deciduous forest edge; deciduous forest edge-+forest clearing
and forest edge+meadows. It prefered forest edge+riparian area and forest edge+forest clearing
habitats. In generally, was proved that this butterfly prefers sunny plateau areas, without wind
and with a air humidity higher than 50%. Another observed phenomen was that the species
prefered the habitats with North-West and East exposure, with slopes between 1% and 30%,
areas where the hydrological web was well developed, maintaining in good conditions the ri-
parian habitats. In the same time was discovered that the favorable air temperature interval for
Callimorpha quadripunctaria was by 24,8°C-27°C.

Although the favorable habitats for species Callimorpha quadripunctaria were chosen, the
environment and anthropic factors influenced the structure and dynamics of the butterfly po-
pulations. The severe drought from the second year of study (2015), correlated with the ecolo-
gical degradation of the investigated habitats, determined a decreasing of the numerical abun-
dances of the species and a modification of population parameters.

Considering the annual dynamics, the most favorable year for Callimorpha quadripunctaria
was 2014, in comparison with 2015, due to the most increased air humidity and to the lowest
air temperatures. Analyzing the monthly dynamics, we observed that species was not found
in June, recommending that its monitoring to start in the middle of the July, when host plant
Eupatorium cannabinum is blooming. Another important observed aspect is the facts that all
water sources from MMNP are temporary, influencing the microclimate of the area.

In this study, the actual pressure, threats on the species and the conservation measures were
identified. The main identified pressure were: the presence of forest roads, touristic activities,
drought, grazing and forest cutting. As the future threats we identified: building of the new
forest roads, new forest cuttings, forest fires, overgrazing, chemical treatments for forest pest
and catching or obstructing of the water supply. The most important conservation measures
are: the prohibiting of any for of deforestation, of forest fires and overgrazing, the maintenance
thought traditional/extensive grazing of the mosaic structure of the habitats, reducing the in-
tensity of forest roads use, especially in the monitoring period, in order to protect the riparian
areas. In the favorable habitats for Callimorpha quadripunctaria, it is we dont’t recommend the
stationary of any type all big cars (apiaries or logging equipment), eliminating their negative
impact on the riparian or forest edge vegetation. We also recommend the monitoring of the

tourists and limiting their number.
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If environment conditions will be more favorable and the anthropic impact will decrease, in
the same time maintaining the proposed conservative measures, species Callimorpha quadri-
punctaria will be able to increase its population effective. In the actual condition, we estimate
that the tendency of population size for the next 2-3 years will be stationary.
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|ZOLAREA S| CARACTERIZAREA UNEI TULPINI BACTERIENE CU
POTENTIAL BIOTEHNOLOGIC

Mihaela Marilena Stancu

Institutul de Biologie Bucuresti al Academiei Romane, Splaiul Independentei nr. 296, sector 6, Bucuresti,
Romania, e-mail mihaela.stancu@ibiol.ro

Biodegradarea petrolului si produselor petroliere este un proces complex, a carui evo-
lutie depinde de natura si de concentratia hidrocarburilor existente si de interactia dintre
factorii de mediu (temperatura, oxigen sau alti acceptori de electroni, nutrienti, salinitate,
pH, umiditate, presiune hidrostatica) si factorii biologici (diversitate bacteriana, metabo-
lism). Petrolul si produsele petroliere care sunt deversate adesea in mediul inconjurétor
(sol, apd) au un continut mare de hidrocarburi alifatice si aromatice care sunt toxice pen-
tru majoritatea bacteriilor. Cu toate acestea, exista unele tulpini de bacterii Gram-pozitive,
inclusiv din genul Bacillus, care sunt capabile sa tolereze si/sau sa degradeze diferite hidro-
carburi alifatice si aromatice.

Tulpina Bacillus megaterium IBB, = (KX499518) a fost izolata dintr-o proba de slam petro-

lier. Bacillus megaterium IBB_ _a tolerat foarte bine prezenta in mediu atat a hidrocarburilor

Pol7
alifatice (ciclohexan, hexan, decan, hexadecan),

cat si a celor aromatice (toluen, stiren, etilbenzen)
cu log P, (logaritmul coeficientului de distri-
butie al hidrocarburii intr-un amestec 1-octanol
si apa) cuprins intre 2,64 si 9,15. Toxicitatea hi-
drocarburilor testate a fost invers corelata cu log
P, Hidrocarburile alifatice (log P, 3,35-9,15)
au fost mai putin toxice pentru Bacillus megate-
rium IBB, , comparativ cu cele aromatice (log |
P, 2,64-3,17).

Ca rezultat al expunerii celulelor de Bacillus

Bacillus megaterium

megaterium IBB_ _la hidrocarburi alifatice si aromatice au fost observate modificéri la ni-

Pol7

vel celular (pori membranari, spori, biofilme). Bacillus megaterium IBB, _a produs amila-

ze, proteaze si celulaze, iar in urma expunerii celulelor bacteriene la hi(l)logécarburi alifatice
si aromatice nu au fost observate modificari semnificative la nivelul profilului enzimatic.
Rezultatele studiilor de cromatografie in strat subtire si de electroforeza in gel de polia-
crilamida au evidentiat aparitia unor modificéri la nivelul profilului lipidic si respectiv
proteic, ca rezultat al expunerii celulelor de Bacillus megaterium IBB, la hidrocarburi

alifatice si aromatice. Bacillus megaterium IBB  _a produs si eliminat in mediu surfactanti,

Pol7
iar surfactantii sintetizati au activitate foarte buna. Dintre cele opt gene catabolice testate
(alkB, alkM, alkB1, alkM1, todM, xylM, ndoM, C23DO), la Bacillus megaterium IBB, .
au fost detectate doar genele alkBI si ndoM. Datorita capacitatii sale de a tolera atat hi-

drocarburi alifatice, cat si hidrocarburi aromatice si de a produce surfactanti, tulpina de
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Bacillus megaterium izolata ar putea fi folositd in bioremedierea mediilor poluate cu petrol
si produse petroliere.

Cuvinte cheie: Bacillus, hidrocarburi, tolerantd, mecanisme.

Abrevieri: SEM (microscopie electronicd de baleaj), TH (tolerantd hidrocarburi), TLC
(cromatografie in strat subtire), PCR (reactia de polimerizare in lant).




TRIBUL CHRYSOMELINI (COLEOPTERA: CHRYSOMELIDAE) N
ROMANIA

Sanda Maican', Rodica Serafim’

YInstitutul de Biologie Bucuresti al Academiei Roméane, Departamentul de Ecologie, Taxonomie si Conservarea
Naturii
’Muzeul National de Istorie Naturald ,Grigore Antipa” Bucuresti

Subfamilia Chrysomelinae include aproximativ 3.000 de specii si subspecii apartinand la
130 de genuri, majoritatea fiind larg rdspandite in zonele temperate si in cele tropicale. Unele
specii populeaza zonele desertice si cele de tundra. Chrysomelinele sunt clasificate in doua
triburi: Chrysomelini si Timarchini. Tribul monotipic Timarchini este raspandit in vestul Re-
giunii Palaearctice si in Nearctic, iar reprezentantii tribului Chrysomelini se intalnesc in toate
regiunile (Bouchard et al., 2011; Reid, 2014).

Lucrarea prezinta date noi referitoare la prezenta speciilor de Chrysomelini (subtriburile
Chrysomelina, Gastrophysina, Phratorina si Prasocurina) in Romania, pe baza studiului mate-
rialului conservat in colectiile entomologice ale Muzeului National de Istorie Naturala “Grigo-
re Antipa” si Institutului de Biologie Bucuresti. Cea mai mare parte a materialului este inclusa
in Colectia veche de Coleoptere Palaearctice si in recent infiintata Colectie de Chrysomelidae
din patrimoniul muzeului (Maican & Serafim, 2017).

In fauna Romaniei au fost semnalate pana in prezent 23 de specii de Chrysomelini, incadra-
te in opt genuri (Maican, 2005; Kippenberg, 2010).

Analiza taxonomica a materialului, reprezentat de peste 4.000 de exemplare de Chryso-
melini, a evidentiat prezenta a 25 de specii din genurile Chrysomela, Plagiodera, Plagiosterna,
Gastrophysa, Phratora, Neophaedon, Phaedon si Prasocuris.

Prezentarea sistematica a speciilor (conform Catalogului Coleopterelor Palaearctice, Kip-
penberg, 2010) include informatii referitoare la: data si locul colectérii, numérul exemplarelor
analizate, biologia speciilor (plantele gazda) si raspandirea generala.

Se remarcd o serie de specii rare in crisomelidofauna Romaniei: Chrysomela lapponica Lin-
naeus, 1758, Chrysomela cuprea Fabricius, 1775, Prasocuris junci (Brahm, 1790), Prasocuris
glabra (Herbst, 1783).
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CRIOCONSERVAREA UNOR APEXURI NODALE DE LA SPECIA
MARSILEA QUADRIFOLIA L. CULTIVATE IN VITRO

Cristian Banciu, Gabriel Maria, Mibnea Viadimirescu, Ioana Paica, Anca Manole

Institutul de Biologie Bucuresti al Academiei Romane, Splaiul Independentei nr. 296, sector 6, Bucuresti,
Romania

Marsilea quadrifolia este o specie heterofila apartindnd pteridofitelor ce populeaza zonele
umede din Europa, Asia si America de Nord. Este protejatd la nivel international prin Directiva
Habitate si Conventia de la Berna. La nivel national specia are statut periclitat in Listele Rosii,
necesitind masuri speciale de conservare si protectie. In cadrul Parcului Natural Comana a fost
identificata o populatie relativ limitata ca areal in lunca Neajlovului si care, conform evaludrilor
realizate de Administratia Parcului, este in regres vizibil.

Tehnicile in vitro constituie o modalitate eficienta de conservare a speciilor periclitate atat
prin micromultiplicare cat si prin criostocare. Crioconservarea explantelor vegetale pe termen
lung, in azot lichid constituie metoda ideald de mentinere a variabilitatii si stabilitdtii genetice
si fenotipice a indivizilor supusi conservarii. Prin acest procedeu sunt incetinite procesele me-
tabolice si cele genetice, colectia putand fi mentinuta in conditii sterile si controlate pe termen
practic nelimitat.

Experimentele realizate de colectivul Departamentului de Citobiologie Vegetala si Animala
au vizat optimizarea unui protocol de conservare pe termen lung in azot lichid la temperatura
de -196°C a unor explante cultivate in vitro prin proceduri publicate anterior. Fragmentele
nodale ale rizomului de Marsilea quadrifolia sunt singurele reactive la factorii hormonali din
componenta mediului de culturd. Acestea au fost supuse unui proces initial de pre-racire la 5°C
timp de 2 zile, urmat de criotratamentul propriu-zis cu solutia PVS2 (Plant Vitrification Solu-
tion 2 care contine glicerol, etilenglicol si DMSO). Experimentele s-au realizat in 6 repetitii, in
3 variante ale timpilor de expunere la solutia crioprotectoare de 20, 30 si respectiv 45 minute,
urmatd de imersarea a jumadtate dintre probe in azot lichid, cealaltd jumatate constituind lotul
martor.

Rezultatele obtinute dupa 40 de zile de la recultivarea explantelor au evidentiat varianta cea
mai buna de criostocare prin preracire de 48 ore, urmata de 30 minute de tratament cu solutia
PVS2 si imersia directd in azot lichid, in urma céreia au supravietuit si s-au dezvoltat 25%
dintre explantele testate. Pe varianta cu tratamentul de 45 minute au supravietuit doar 10% din
explante.

Experimentele realizate ne permit realizarea unei colectii de germoplasma vegetald, ce poa-
te fi mentinuta pe termen lung, utild in procese ulterioare de multiplicare si repopulare a habi-
tatelor favorabile, precum si in studii de biochimie si farmacologie.
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Speciile invazive tind sa ocupe arealele populate, in mod obisnuit, de speciile autohtone,
convietuind, pentru o perioada, cu acestea, dupi care le inlocuiesc cu totul.

La nivel national, este foarte ingrijoratoare extinderea continud a zonei ocupate de Ambro-
sia artemisiifolia L. (ambrozie), al carei polen contine cateva toxine care produc alergii la om.
In Cocora, prima semnalare a acestei specii a fost in anul 2010, cand a fost intocmita o lista a
speciilor de plante din localitate. Atunci, Ambrosia artemisiifolia L. a fost gasita doar in sud-est,
pe marginea drumului dintre Cocora si Cazanesti (44°43’34.7”N 27°02’49.1”E), in anul 2017,
planta ajungand si pe marginea soselei dintre Cocora si Colilia (44°44’42.6”N 27°02°00.7”E)
si pe unul dintre drumurile din nordul localitétii (44°44°40.8”N 27°02°29.7”E), iar in anul
2018, fiind foarte raspandita pe marginile soselelor dintre Colilia si Cocora si dintre Cocora si
Cazdnesti, unde formeaza campuri dense si inlocuieste, pe unele segmente, vegetatia spontana,
in totalitate.

Tendinta de extindere a arealului ambroziei, sesizata in Cocora, este incadrata in tendinta
generald a acesteia, in Roménia, unde a devenit o prezenta comund pe marginea drumurilor, a
soselelor si a ciilor ferate.

Cuvinte cheie: Cocora, Ambrosia artemisiifolia L., ambrozie, ambrozisti.
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A MOLECULAR INVESTIGATION OF POLYMORPHISM
IN TOMATO PROGENIES OF VIRUS INFECTED PLANTS
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The viral infection dramatically affects plant physiology, including photosynthesis, respira-
tion, carbohydrate levels and can contribute to genome instability, disturbances of the meiotic
and mitotic processes, modification in gene expression. At the basis of genetic changes can by
postulated that the infection may triggers various variations, which can later be inherited.

The impact of viral infection in progeny was assessed on the basis of four genotypes of
tomato (local cultivar Elvira, spontaneous form S.pimpinellifolium, the varieties Craigella (Tm-
2?/Tm-2?) and Craigella (Tm-1/Tm-1). For inducing pathogenesis the plants were infected me-
chanically at the stage of 3-4 leaves with tomato aspermy virus (TAV, isometric virions, RNA
genomic nucleic acid component) or tobacco mosaic virus (TMV, rod-shaped particle, RNA
genomic nucleic acid component). For the following investigation were used the generation
obtained from seeds formed under viral pathogenesis. The tomato progenies were healthy and
present absence of viral particles.

For evaluation the intrapopulational polymorphism was used PCR technique, based on the
virtually universal presence of a tRNA complement as a reverse transcriptase primer binding
site (PBS) in LTR retrotransposons. Total DNA was extracted from leaves by a modified CTAB
method. PCR was performed according to the length of amplicons and specificity of primers.
The products of amplification were divided into 1.5 % agarose gel by electrophoresis (5-8 V/
cm) in a migration buffer of Tris/borate EDTA with ethidium bromide. In order to identify the
efficient protocol, were screening as molecular markers 20 iPBS primers, been selected 2 that
gave intragenomic polymorphism.

The product of amplification based on primers iPBS presented qualitative differences in
molecular profile. The frequency of unique fragments with intragenomic specificity was de-
pendent on viral infection, and also by morphological aspect described in frame of same expe-
rimental variant.

The evaluation of electrophoregrams of the amplification products with primers iPBS esta-
blished monomorphic and polymorphic fragments with variable ratio in dependence of vi-
ral infection and induced modification. The higher number of fragments was identified
using 17 iPBS primer in Craigella (Tm-1/Tm-1) presented in control 10 amplicons. In TAV
variant has been show also 10 polymorphic fragments. The differences in profiles were find in
TMYV variants in dependence of morphological aspects of plants. The progenies derived from
infected plants exhibited at different ontogenetic stages of some genotypes (S.pimpinellifolium
infected with TAYV, c.Elvira infected with TMV and TAV) modifications of stem, leaf distribu-
tion, shoot branching, conversion of components of flowers and the fruit shape or size. Such
modification as regeneration (Rgl), fab2 (fascinated inflorescence), described in generation of
the infected plants of the Craigella (Tm-2?/Tm-2%), were accompanied by unique polymorphic
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fragments. Similar results were described also between the plants with modification of locule
number (Ic) and fascinated (f) identified in progenies of S.pimpinellifolium descendants from
TAV infected plants. Similar results had been described and for other evaluated tomato vari-
eties. The molecular analysis with 20 iPBS primer exhibited less fragments (2-3 polymorphic
and 1-7 monomorphic).

Must be notified, that in the progenies of TMV and TAV plants, complementary molecular
differences were quantified values modifications of biometric traits, confirmed statistically for
the most host-pathogen combinations.
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Agricultural soil management is a major driver of biodiversity in vineyards. Tilling, mulch-
ing, nutrient application and other interventions damage and disrupt soil functioning to vary-
ing extents. The additional use of pesticides and herbicides can seriously harm the biodiversity
of vineyard agroecosystems, undermining their capacities to upheld long-term self-sustain-
ment.

The negative effects of agrochemicals on biodiversity may be direct, i.e. killing of target
and non-target species, and indirect due to the reduction of resources and/or alteration of
competition and predator - prey relationships. In the BiodivERsaA project “VineDivers’, we
study how different management intensities and landscape complexity affects communities of
surface Collembola in 16 vineyards located near Blaj (46.15971°N/23.92991°E) in Transylva-
nia, Romania.

High management intensity (HI) was characterized by frequent tilling inter-and in-rows,
low management intensity (LO) by alternate tilling of in- and inter-rows, permanent vegetation
cover in the inter-rows and herbicide application in in-rows. Inter-rows were mulched. Inter-
views with wine growers provided information about management practices, such as duration
of current management type, type of cover crops (natural versus seed mixture), and frequency
and date of tillage or mowing.

We will discuss the first results of the springtail survey in relation to vineyard manage-
ment.

In total, were collected 4692 surface active springtails belonging to 10 families and 24 spe-
cies. 2742 individuals from 21 species were collected in the LO vineyards and 1950 individu-
als from 19 species in the HI vineyards. Low tillage intensity and lack of mineral fertiliza-
tion decreased average springtail richness. Further, herbicide, but not fungicide application,
influenced species densities. The type of weed control and management intensity did not sig-
nificantly influence species richness, densities, and community composition. Species richness,
densities, and community composition were only marginally and statistically insignificantly
related to soil conditions.
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DETERMINATION OF ANTIOXIDANT ACTIVITY OF CNICUS
BENEDICTUS IN VIVO AND IN VITRO

Catand Rodica, Helepciuc Florenta, Zamfir Medana, Mitoi Monica

Cnicus benedictus L. (Asteraceae family) is an annual, spontaneous medicinal plant species,
growing in a well drained, dry, rocky or poor soils. Native to the Mediterranean region, was
naturalized throughout the United States and Europe (Al-Snafi, 2016).

The species is used as antidepressant, anti-inflammatory, antiseptic, cardiotonic, antimicro-
bial and anti-proliferative. Also, the importance of this species is underling by the possibility to be
used as an alternative oil crop (due to high fruit yields ~ 2.5t/ha), good source of linoleic acid
and of a-tocopherol (Horn et al.,, 2015). C. benedictus is not susceptible to illnesses and pests.

In the European Red List of Medicinal Plants, was mentionated like deficient data (Allan et
al., 2014). All over the world, the interest in the collection of wild medicinal plants, is continu-
ously increasing due to their economic importance. The market potential for herbal drugs in
the world reached more than $ 107 billion (Global Industry Analysts, 2017).

In vitro plant materials represent one of the good sources for the production of secondary
metabolite. In the last years, many studies concerning the biological roles of secondary meta-
bolites produced by callus culture were noticed (Cetin et al., 2015).

The capacity of tissue cultures to produce and accumulate valuable chemical compounds
comparing with parent plant in nature is well recognized (Karuppusamy, 2009).

The basic aim of our research was to make a comparative study on the antioxidant activity
and secondary metabolites concentration (flavonoids and total phenolics) of in vivo (different
parts of mother plant) and in vitro (callus) explants. The callus cultures was initiated from the
leaf of potted plant cultured on Murashige and Skoog (MS) medium supplemented with plant
growth factors. In our conditions, the level of flavonoids were higher in callus, than in mother
plant. Presence of rutin in callus induced in vitro and stem from the in vivo plant was validated
through high performance chromatography.

From our knowldge, no reports are available on the induction of callus and determination
of their antioxidant activity in C. benedictus.
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Microalgae are microorganisms very important for fluxes of matter, energy and information
on our planet Earth as well as for a plethora of biotechnological applications. In order to obtain
strains with improved qualities, the scientists use several strategies such as: i) the selection of
appropriate strain from naturally occurring populations; ii) the control of growth conditions
for maximizing a given property; iii) the induction of genetic diversity by different methods
and iv) the challenging of microbial culture by different methods. In this paper, we present our
original results concerning the use of acute gamma irradiation (0.9 Gy/s) to challenge the cells
of Chlorella sorokiniana which show increased intracellular reactive oxygen species upon irra-
diation (other changes NOT presented in this paper). As compared with the control, the cells
irradiated with 10 Gy, 50 Gy, 100 Gy exhibit a 50 % increase in intracellular ROS. These results
are discussed in the context of deeper understanding of the interaction between microalgal
cells and gamma radiation.

Aknowledgements: This work is supported by the Project “Utilizarea iradierii Gamma in
procese biotehnologice cu aplicatii in bioeconomie” (Acronim:BIO-GAMMA). PN-III-P1-1.2-
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The natural aquatic environments are the premises of various physico-chemical pro-
cesses that influence the synthesis and degradation metabolism of microorganisms. In
turn, they have a considerable influence on invertebrate populations, plants, and on the
abiotic environment in question. The role of microorganisms is particularly complex.

Microorganisms perform a series of metabolic reactions that alter the pH values and
other essential conditions for life in different ecological areas of the aquatic environ-
ments. They decompose the hardly degradable substances and reintroduce substances
inaccessible to other categories of organisms into the trophic network. The recycling of
organic nutrients in the ecosystem is due to the ability of bacteria to efficiently incor-
porate nutrients (in the form of biomass) in very low concentrations in the oligotrophic
environments. By using a wide range of organic and inorganic matters from the soil,
vegetal or animal debris, the microorganisms introduce allochthonous substances into
the native trophic network, enriching with nutrients the oligotrophic system.

The amount of cellular material produced by microorganisms through the use of or-
ganic substances from dead organisms is particularly important for the flow of energy
through the detritic trophic network. It can satisfy all or part of the nutritional needs
of many invertebrates.

The role of microorganisms in general and bacteria in particular is very important
in the ecosystem through the flow of matter and energy. Depending on their type of
nutrition, the microorganisms can act as producers, primary or secondary consumers,
the latter using organic matter released by the decomposition of producers.

The aquatic microbiota study investigates the presence and the quantitative distri-
bution of microorganisms present in water and its sediments. Also, there is a particular
interest in the interactions between the constituent microorganisms and their relation-
ships with other organisms, such as invertebrates and plants. Knowing these interac-
tions leads to the determination of the role which microorganisms play in the flow of
matter and energy within the aquatic ecosystem.

Also, the invertebrates play an important role in the trophic network of indus-
trially polluted ecosystems in the Oltenia Plain, dominated by protozoa, rotifers,
copepods, cladocerans, oligochaetes, gastropods, bivalves, amphipods, odonates,
chironomides. The gastropod populations are an important component of the bi-
ological production of eutrophic lake ecosystems and 37 species have been identi-
tied, including Viviparus acerosus, Radix balthica, Physella (Costatella) acuta, Lym-
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naea stagnalis, Planorbarius coneus, which are characteristic of the flood plains in
the Oltenia sector.

The ichthyofauna characterizes and specifies the functionality of such ecosystems
which existed before the river dyke. The analyzes performed in the lake ecosystems in
this sector illustrate the ability of Radix balthica and Lymnaea stagnalis species to accu-
mulate metal ions Mn?*, Fe**, Cu** and Zn** in direct correlation with the concentrati-
on of the respective ions in the soil. Also, studies have shown the increased tolerance
of these snail species to the presence of bivalent metallic ions from the industrial solid
waste processing activities in the environment. These species are ecological indicators
of contaminated sites in Oltenia because they signal early the occurrence of negative
changes in lacustrine ecosystems.
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Our current research topics are focused on the elaboration of reliable and optimi-
zed preservation methods in Romanian threatened plant taxa and the use of in vitro
techniques to establish callus and/or suspension cultures for the biosynthesis of useful
secondary metabolites.

The use of plant biotechnologies for ex situ plant conservation is recommended by
the European Plant Conservation Strategy (GSPC target 8), which suggest that “60% of
threatened plant species should be introduced in ex situ collections, preferably in the
country of origin” and complement the classical ex situ strategies (seeds collection, Bo-
tanical gardens). This approach offers cheaper and efficiently alternatives to traditional
one, meantime can supply a large amount of plants whenever is needed.

In vitro conservation strategy involves the collecting, disease eradication and contami-
nants elimination, culture initiation, efficient multiplication, preservation based on diffe-
rent methods, plant genetic evaluation, distribution and use for different purposes.

Based on the first description of plant cell totipotency by Haberland (1902), further
in vitro culture domain has gained more importance and utilities. In 1975 Henshaw
pointed out the huge potential of tissue cultures for preservation of threatened plant
species and for the industrial use of aromatic and medicinal plant species. Plant biote-
chnologies have to ensure the exchange of germplasm and the maintenance of genetic
stability of material from collections.

Our objectives are to develop reproducible and efficient protocols for collecting,
micropropagation and storage of endangered plant species for short, medium and long
term. Micro-multiplication protocols through different in vitro developmental path-
ways such as somatic embryogenesis, axillary shoot proliferation, adventitious shoot
regeneration have been established in several Vascular species listed in the Romanian
Plant Red Book.

The most suitable explants used for in vitro cultures besides seeds and aseptic ger-
minated seedlings are structures with developmental integrity (apical and axillar me-
ristems, immature zygotic embryos). The appropriate developmental ways are direct
morphogenesis and somatic embryogenesis.

In the collection of our laboratory are maintained cultures of different threatened
taxa as: Dianthus nardiformis, D. callizonus, Moehringia jankae, Silene dinarica, Lych-
nis nivalis, for which short, medium and even long- term preservation methods were
established; also Arnica montana, Leontopodium alpinum, Convolvulus persicus and
Crambe maritima were studied concerning the optimization of micropropagation and
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short-term preservation, specal attention being payd to somatic embryogenesis for
supplying plant material for conservation procedures.

Besides slow growth methods as a mean to maintain plant material into active col-
lection, synthetic seeds and cryostorage procedures were also tested.

Plants preserved through different procedures were analysed concernig their vari-
ability using ISSR markers to prove that the in vitro procedures used did not affect the
genetic stability.

The analysis of individuals variability from the natural populations of the species
subjected to ex situ preservation is another topic of our activity. In some species as
Centaurea pontica, Convolvulus persicus and Crambe maritima studies concerning in-
tra-populational variability using different methods were done or are in progress.

The second main topic of our team deals with the establishment of stable callus
cultures for different taxa to provide significant secondary metabolites production for
medicinal or cosmetically use. A new trend in medicine and in cosmetics is the use of
the so-called” plant stem cells” as source of compounds which protect or rejuvenate the
skin or induce benefits for human health.

Due to the fact that plants used in cosmetics have a slow growth in the traditional
culture, provide seasonal harvest and show individual variation in active compounds,
in vitro cell (callus) cultures solve these problems and can supply high production of
requested compound(s) using stimulators as UV and Gamma irradiations, jasmonic
acid or other stresses.

These technologies ensure the production of substances which are not available in
high amount in nature or difficult to be chemical synthesized.

A large spectrum of biochemical compounds with beneficial effects for human heal-
th were already synthetized using plant stem cells, showing antioxidant proprieties,
anti-tumoral effects, UV- protecting, counteracting skin ageing or stimulating bene-
ficial gene overexpression involved in cell multiplication and reparatory processes. In
this framework, callus cultures and their evaluation were made or are in the progress
for: Rosa. hybryda, Cottynus coggyria, Melissa officinalis, Fragaria x ananassa, Gentiana
lutea, Gentiana punctata, Arnica montana, Leontopodium alpinum, Crambe maritima.
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Cold environments have an extreme climate with annual temperatures mostly below freezing.
They are characterized by scarce precipitations, low water availability and high UV light exposition,
all factors concurring to make these places harsh to be inhabited. Although these environments
were considered for long time as not suitable for hosting any living forms (Butinar et.,al 2007), sev-
eral microorganisms were found to be active in the ice and able to duplicate (Christner and others,
2003). Ice could be considered as a “frozen bank” able to store viable bacterial species. This is possi-
ble due to the ice capability of being a natural matrix for longstanding microorganisms’ preservation
(Ma and others, 2000), as demonstrated by Christner and colleagues (Christner et al. 2003) who
were able to cultivate bacteria isolated from a 750,000-year-old ice core found in glaciers of West-
ern China. These extremophilic microorganisms, fully adapted to survive in cold environments,
are classified in two groups considering their growth temperature tolerance, as psychrophiles, that
can grow at temperatures not exceeding 20°C, and psychrotrophs (or psychrotolerants), that are
able to tolerate a wider range of temperatures between 0'Cand 30 C (Morita, 1975). In order to
survive in cold environments and keep the cellular processes active, these microorganisms had to
develop adaptive strategies reorganising their molecular and physiological characteristics such as
higher fluidity of cellular membranes, capacity to accumulate solutes (e.g., glycine, betaine and tre-
halose), expression of cold shock/antifreeze proteins, and the capability to express cold-active en-
zymes (Casanueva et al., 2010) adaptated to catalyse enzymatic reactions with a lower free energy
activation (AG). Psychrophilic bacteria contain peculiar enzymes with high stability and high cata-
lytic activity at low temperatures (Gurung et., al 2013). Almost all chemical reactions in a living cell
need enzymes and in order to live permanently in cold environments, the psychrophilic bacteria
developed new adaptation features in their enzymatic pool that led to an increased structural flex-
ibility, a reduced activation energy, and high catalytic efficiency (Siddiqui and Cavicchioli, 2006).
Furthermore, these bacteria developed particular adaptative mechanisms through the expression
of specific proteins known as cold-shock proteins (Csps), a molecular chaperone (GroEL, DnaK
and GroES) that contributes to the correct folding of the proteins synthesized in the cell (Singh et.,
al 2015), and avoid the miss-folding of proteins during cold shocks (Phadtare and Inouye, 2004).
Analysis of the primary structure of psychrophilic enzymes revealed conserved specific aminoacid
residues for the active site and side chains, as compared to that of mesophilic bacteria counterparts
(Feller and Gerday, 1997). A correct enzymatic function relies on a balance between structural
stability and flexibility given by specific adjustment in amino acid residues composition (e.g. lower
presence of arginine and cysteine residues) and how they interact, changing the secondary and ter-
tiary structure. Furthermore, in comparison to mesophilic enzymes, several structural factors con-
tribute to the enzymatic stability at low temperature such as less or reduced ion pairs, the lack of a
H- bonding pattern and aromatic rings interactions, the hydrophobicity index decrease, a different
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folding of the N- and C- terminal extremities that are not buried in the protein (Feller and Gerday;,
1997). Moreover, a different trend in amino acid composition was found in cold-active enzymes,
with lower presence of proline and arginine residues, and an increased asparagine, methionine and
glycine presence as compared to mesophilic counterparts (De Maayer et., al 2014). Consequently,
enzymes produced by psychrophilic microorganisms have a higher activity at low temperatures,
and are characterized by a higher structural flexibility than the mesophilic homologs.

But why these bacteria can be useful for us? Cold-adapted microorganisms have been recent-
ly recognised for their huge potential for biotechnological applications (Margesin et al., 2010).
During the last decades, the adaptation mechanisms of psychrophiles and psychrotolerant mi-
crobial strains gained attention especially for the new biotechnological applications. Indeed, the
psychrophilic enzymes could give several economic benefits since they could catalyze reactions
at low temperatures, with a final goal of energy savings during the catalytic processes. For this
reason, cold-active enzymes became of interest for chemical, food, detergent, textile, paper and
molecular biology industries. Unraveling the adaptive mechanisms developed by psychrophilic
organisms to support their vitality in non-hospitable cold environments is one of the scientific
challenges allowing to understand life under extreme conditions, and providing highly perform-
ing novel catalysts for a large variety of biotechnologies. New strategies evolved by these micro-
organisms to sustain life under extreme low temperatures are still to be unraveled, while the saga
of psychrophilic adaptation mechanisms is continuing with new enzymes discovered day by day.
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LACTOBACILLUS HELVETICUS RFF 34.9 ISOLATED FROM
HOME-MADE FERMENTED MILK—CHARACTERIZATION
AND EVALUATION OF THE BIO- AND NANO-TECHNOLOGICAL
POTENTIAL

Iulia-Roxana Stefan, Silvia-Simona Grosu-Tudor, Roxana Cojoc, Medana Zamfir

Institutul de Biologie Bucuresti al Academiei Romane, Splaiul Independentei nr. 296, sector 6, Bucuresti,
Romania, e-mail: medana.zamfir@ibiol.ro

Lactobacillus helveticus RFF 34.9 was isolated from a Romanian home-made fermented
milk. This strain has been shown to inhibit the growth of other bacteria, including other lactic
acid bacteria (Lactobacillus helveticus, Lb. delbrueckii subsp. bulgaricus, Lb. sakei, Enterococcus
faecium), (potential) pathogenic bacteria (Bacillus cereus, B. subtilis, Staphylococcus aureus),
and a strain of Halobacillus hunanensis isolated from the wall of Humor monastery.

The antibacterial activity has been proved to be due to the production of a bacteriocin. This
compound was isolated and characterized in details. It is a high molecular mass (about 30
KDa) protein, as shown by Tricine-SDS-PAGE. Its activity is maintained in a wide pH range
(between 2 and 10), but the highest activity is reached at a pH between 4 and 6. The bacteriocin
is heat sensitive, its activity decreasing with over 90% after 15 min of heating to 60°C. Prote-
inase K completely supressed the inhibitory activity, while pepsin and tripsin had no effect.
Bacteriocin production was increased when the producing strain was cultivated under stress
conditions. The highest production and inhibitory activity was detected in the presence of 2%
NaCl, and in the presence of both 2% NaCl and 0.1% bile salts. The PCR amplification with
specific primers gave an amplification product close to that for helveticin J.

Lb. helveticus RFF 34.9 has also been shown to produce S-layer proteins. The biosynthesis
was followed up during 24h of incubation and it was shown that it reaches a maximum after 6-8
h from the start of incubation. The molecular mass of these proteins, determined by SDS-PA-
GE, is about 47 KDa. S-layer production was enhanced under some stress conditions, such as
low initial pH of the medium, or the presence of 2% NaCl or 0.1% bile salts. PCR amplification
with specific primers, resulted in an amplification product specific for slpA gene.

As a conclusion, Lb. helveticus RFF 34.9 has a great potential for use in bio- and nano-tech-
nologies, due to its special capacity of producing both bacteriocins and S-layer proteins.
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PREZENTARE GENERALA

Actualul Departament de Microbiologie din cadrul Institutului de Biologie Bucuresti al
Academiei Romane isi are originea in Sectia de Microbiologie si Micologie infiintata si condusa
de citre acad. Traian Savulescu in anul 1929 in cadrul Institutului de Cercetdri Agricole al Ro-
maniei. Sectia mentionatd, a fost transferata in anul 1960 la Centrul de Cercetari Biologice si a
fost integrata in cadrul Sectiei de Fitopatologie si Microbiologie generala aflata sub conducerea
acad. Alice Savulescu si care cuprindea trei laboratoare: virusologie si bacteriologie conduse
de catre acad. Alice Savulescu si micologie, condus de dr. Vera Bontea, in sediul din Strada
Docentilor, care gizduieste, in prezent, Ambasada Pakistanului.

In aceasta forma, sectia si-a urmat activitatea si in cadrul reorganizarii Centrului de Cer-
cetari Biologice sub forma Institutul de Biologie “Traian Sévulescu” al Academiei Romane.
Din anul 1964, sectia isi continua activitatea in spatiile alocate din noua cladire inaugurata in
strada Splaiul Independentei nr. 296 din Bucuresti, respectiv zonele de autoclavare, camere
reci, preparare materiale si depozitare de reactivi aflate la subsolul cladirii, zona cu aparatura
de cercetare de tipul gaz-cromatografie si altele aflate la parterul clddirii si zona de laboratoare
si birouri care ocupa peste doua treimi din etajul intéi al cladirii.

Dupa anul 1972 tematica de cercetare a fost orientatd spre probleme de microbiologie apli-
cata, respectiv microbiologie industriald, geomicrobiologie, biodeteriorarea materialelor si in-
ginerie geneticd microbiana (fixarea azotului). In acest sens, in perioada respectiva a existat o
colaborare foarte stransd cu personalul didactic al Facultatii de Biologie de la Universitatea din
Bucuresti, disciplina de microbiologie. In perioada 1973 - 1985 in cadrul laboratorului de mi-
crobiologie s-au dezvoltat foarte puternic domeniile microbiologiei petrolului si minereurilor,
precum si cercetari de pionierat privind sursele neconventionale de energie, bazate pe obtine-
rea microbiand a hidrogenului molecular si pe procesele de metanogeneza bacteriana.

In stransi legiturd cu cercetarea fundamentald finantati prin intermediul Academiei Ro-
mane, in cadrul laboratorului se dezvoltd cercetari orientate tematic, bazate pe experienta
specialistilor, cercetdri solicitate de institutele de cercetare aplicativa si de cétre ministerele de
resort. Astfel de studii includ: bioremedierea mediului poluat cu hidrocarburi, compusi feno-
lici, metale grele si azotati; recuperarea titeiului remanent din medii poroase; solubilizarea me-
talelor din minereuri sdrace si concentrate; biosorbtia ionilor metalici din efluenti industriali;
participarea microorganismelor la unele procese ce au loc in conditii extreme si/sau ostile de
mediu.

In perioada 1978 - 1990, laboratorul a dezvoltat colaborari cu echipe de cercetare din Ger-
mania, Marea Britanie, Franta, S.U.A., R.D.G. si Rusia, pe baza de Protocol interguvernamental
iar dupd anul 1991, in baza acordurilor de schimb interacademic, aria de colaborare este largita
cu echipe din Austria, Suedia, Israel etc. In prezent, astfel de acorduri de colaborare si proiecte
internationale se deruleaza in parteneriat cu echipe de cercetatori din Belgia, Bulgaria, Cehia,
Republica Moldova, Marea Britanie, Italia, Norvegia, Chile si Argentina.

Activitatea Departamentului de Microbiologie s-a impus in perioada de dupa 1990 prin pro-
iectele de cercetare in care acesta a fost implicat (de tipul Inco-COPERNICUS; suport financiar
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acordat de guvernul Italiei pentru procesele de reformd din Romania, burse NATO, burse post-
doctorat etc.), dar si prin lucririle stiintifice publicate in reviste din fluxul principal de infor-
matie stiin{ificd. O lucrare de referinta la nivel national realizata in cadrul departamentului in
perioada 1981 — 1994 este “Tratatul de microbiologie generald”, in cinci volume, peste trei mii de
pagini, autor fiind acad. G. Zarnea. In acelasi context, in anul 2011, cu important suport logistic
si financiar din partea departamentului a fost publicatd o alta lucrare de referin{d, respectiv
Dictionar de microbiologie generald si biologie moleculard, peste o mie trei sute de pagini, autori
fiind acad. G. Zarnea si acad. O. Popescu. Pe de alté parte, au fost publicate lucriri stiintifice
de referintd in diferite domenii: microbiologia petrolului, cu referire la cresterea recuperarii
microbiene a titeiului remanent din zicdminte; microbiologia minereurilor, cu referire la bio-
solubilizarea metalelor din minereuri sarace si concentrate refractare; obtinerea hidrogenului
pe cale microbianad; producerea de metaboliti de tipul biopolimerilor si biosurfactantilor; bio-
deteriorarea materialelor, a monumentelor istorice cu importanta cultural-artistica; comunitati
microbiene din situsuri cu conditii extreme (termofile, halofile, acidofile) sau medii poluate cu
hidrocarburi, compusi fenolici, metale grele.

Rezultatele obtinute in cadrul Departamentului au fost apreciate de catre Academia Ro-
mana prin acordarea a peste 10 premii ale Sectiei de stiinte biologice, dintre care doua pentru
lucrarile de referinta mentionate anterior.

Pregatirea si perfectionarea profesionald a cercetatorilor din cadrul departamentului se rea-
lizeaza prin participarea la conferinte si manifestari stiintifice internationale de specialitate sau
diferite seminarii si sesiuni stiintifice nationale, stagiile de schimb inter-academic, colaborarile
cu echipe de cercetare din alte institutii (nationale si internationale), studiile doctorale, burse
post-doctorale.

Structura de personal din cadrul departamentului a fost determinata de contextul socio-
economic traversat de Institutul de Biologie in cei aproape 60 ani de activitate, in prezent echi-
pa de cercetitori fiind formatd din 18 specialisti intre care un membru al Academiei Romane,
cinci cercetatori stiintifici gradul I, patru cercetatori stiintifici gradul II, doi cercetatori stiintifici
gradul III, trei cercetétori stiinifici si trei asistenti cercetare stiintifica. Dintre acestia, 14 detin
titlul stiintific de doctor iar patru se afla in diferite etape ale pregatirii doctorale. In prezent, in
cadrul Departamentului isi desfasoard activitatea patru coordonatori de studii doctorale: acad.
Octavian Popescu, dr. Cristina Purcarea, prof. dr. Doina Codreanu-Balcescu si prof. dr. Ioan
Ardelean.

Conducerea laboratorului a fost asigurata in perioada 1929 - 1970 de cdtre acad. Traian
Savulescu si acad. Alice Savulescu. Din anul 1970 si pand in anul 2000 aceasta a fost preluata
de citre dr. Ioan Lazar, iar din 2000 pana in decembrie 2009 de citre dr. Lucia Dumitru. In pe-
rioada ianuarie 2010 - mai 2016, Departamentul de Microbiologie a fost condus de catre acad.
Octavian Popescu, iar din mai 2016 pana in prezent conducerea este asiguratd de dr. Madalin
Enache.
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MADALIN IANCU ENACHE

1 Sef Departament Microbiologie - Cercetétor stiintific gr. |, Institutul de Biologie
Bucuresti al Academiei Roméane

Absolvent al Facultatii de Chimie, Universitatea Bucuresti, specializarea Biochimie tehno-
logicd (1997); Master in Enzimologie Aplicata (1998); doctor in Biologie (2002); bursa post-
doctorat la RIKEN, Japan Collection of Microorganisms (2004 - 2006); Expert achizitii si in-
vestitii publice (2012; 2014); Facultatea de Drept, Univ. Crestind “Dimitrie Cantemir” — dreptul
mediului inconjurator (2014). Director adjunct la Institutul de Biologie Bucuresti in perioada
2006 - 2008, Director general al IBB in perioada 2008 — 2012, membru al Consiliilor de Admi-
nistratie (2006 — 2012; 2016 - prezent) si Stiintific (2006 — prezent) ale IBB.

Experienta profesionala: coordonator a 13 si participant in 8 proiecte de cercetare nationa-
le, autor principal si coautor la 59 articole publicate in reviste din straindtate si din tard, editor
la 10 carti publicate in Editura Academiei Romane si la alte edituri din tara, autor/coautor la
13 capitole in carti publicate in straindtate si in {ara, peste 80 de postere prezentate la conferinte
stiintifice internationale si nationale, organizator/coordonator a peste 20 conferinte/actiuni/
manifestéri stiintifice cu caracter international si naional, membru in 6 comisii de sufinere a
tezelor de doctorat (5 in Romania si 1 in Spania).

Competente in: tehnici de microbiologie generald, ecologia microorganismelor, microsco-
pie, biochimie, biologie moleculard, legislatie de mediu

Directii de cercetare: microbiologie generala, diversitate si filogenie microorganisme halo-
file, ecologia arheelor halofile extreme, enzimologia microorganismelor, nanobiotehnologii
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CRISTINA PURCAREA

Cercetator stiintific gradul I, Institutul de Biologie Bucuresti al Academiei Romane,
Departamentul de Microbiologie

.

Absolventd a Facultatii de Chimie, Institutul Politehnic Bucuresti, specializarea Biochimie
(1988); Diplome d’Etude Approfondie in Enzimologie, Universitatea Paris XI, Franta (1991);
Doctorat in Enzimologie, Universitatea Paris XI (1995); Cercetator Stiintific, Institutul de Bi-
ochimie Bucuresti (1990-1993); Postdoctorand, Universitatea Vije, Bruxelles, Belgia (1995 -
1996); Cercetitor asociat, Wayne State University School of Medicine, Detroit, USA (1997-
2001 & 2003-2005); Manager de Proiect, Avidis SA, Clermont-Ferrand, Franta (2001-2002);
Cercetdtor stiintific gradul ITI, Institutul de Biologie si patologie celulard “Nicolae Simionescu’,
Bucuresti (2005-2007); Cercetator stiintific gradul I, Institutul de Biologie Bucuresti (2007-
prezent)

Experienta profesionala: Autor principal a 37 publicatii in jurnale ISI si 5 capitole de carte,
factor de impact cumulat IF 65.86. 414 citatéri, Indice Hirsch 13, Participari la conferinte cu
prezentdri orale (34) si postere (43); Coordonator, partener si membru in 21 de proiecte na-
tionale si internationale de cercetare; 28 de ani de experientd de cercetare dintre care 7 ani in
Franta, 7 ani in USA si 1 an in Belgia. Premiu de Excelenta al Guvernului Roméniei pentru Ex-
peditia Stiintifica Antarctica ROICE 2015 (2015); Premiul Academiei Roméne “Emil Racovita”
(2014); Secretar Stiintific al Comisiei Nationale de Cercetéri Antarctice (2015-2016); Membru
CNATDCU Biologie si Biochimie (2011-2012); Membru in comisii ale tezelor de doctorat si
abilitare; Membru in Comitetul de conducere al grupului “Linking Antarctic Peninsula Science
(LAPES)” - Scientific Committee on Antarctic Research (SCAR); Lider stiintific in Expeditiile
Antarctice ROICE 2015 si ROICE 2016.

Competente in: tehnici de biochimie, microbiologie, biologie moleculard, cristalografie de
raze X

Directii de cercetare: microorganisme extremofile, diversitata si filogenia bacteriilor si ar-
chaeelor hipertermofile si criofile din medii glaciale Antarctice, Arctice si alpine, caracterizarea
structurala si functionald a extremozimelor din metabolismului pirimidinic, mecanisme de
adaptare moleculara la temperaturi extreme, microbiota archaeana umand, utilizarea extremo-
zimelor in nanotehnologii si biosensing, microbiologie criminalistica
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MEDANA ZAMFIR
Cercetator stiintific gr. I, Departamentul de Microbiologie, Institutul de Biologie
Bucuresti al Academiei Roméne

Absolvent al Facultatii de Chimie, Univ. Bucuresti, specializarea Biochimie tehnologica
(1994); Master in Enzimologie Aplicata (1995); doctor in Biologie, distinctia Magna cum laude
(2003); Premiul Academiei Romane ,,Emil Racovitd” pentru un set de lucrari publicate in anul
2004. Secretar stiintific al Institutului de Biologie Bucuresti in perioada 2006 — 2016, membru
al Consiliilor de Administratie (2006 — 2016) si Stiintific (2006 - prezent) ale IBB.

Experienta profesionald: coordonator a 12 si participant in echipa a 5 proiecte de cerce-
tare, nationale si internationale; autor principal si coautor la 58 articole publicate in reviste
din strainatate si din tara; prezentdri orale si postere la conferinte stiintifice internationale si
nationale; co-organizator al unor manifestari stiintifice cu caracter international si national;
membru in 9 comisii de sufinere a tezelor de doctorat; evaluator articole in reviste cotate ISI si
al unor propuneri de proiecte in diferite programe ale Planului National de Cercetare; membru
al CNATDCU, Comisia de Biologie si Biochimie.

Competente in: tehnici de microbiologie generala, microscopie, biochimie, biologie mole-
culara.

Directii de cercetare: studiul bacteriilor lactice izolate din alimente fermentate; izolarea,
purificarea si caracterizarea unor metaboliti cu aplicatii bio- si nanotehnologice sintetizati de
aceste bacterii (bacteriocine, exopolizaharide, strat S); studiul potentialului pro- si prebiotic
al bacteriilor lactice; studiul modificérilor celulare si moleculare induse la bacteriile lactice in
conditii de stres.
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MUGUR CRISTIAN STEFANESCU
Cercetator stiintific gradul Il in cadrul Departamentului de Microbiologie al Institutului
| de Biologie Bucuresti.

\

i

W

Absolvent al Liceului “Gheorghe Lazar” din Bucuresti, promotia 1974.

Licentiat al Facultatii de Biologie, Universitatea Bucuresti, promotia 1980.

In anul 2000 mi s-a conferit titlului de Doctor in Biologie prin sustinerea Tezei de doctorat
intitulata: , Mecanismele eliberdrii titeiului remanent din medii poroase sub actiunea bacteriilor,
conducitor stiintific Prof. asoc., CS I, Dr. Ioan Lazar.

Cu incepere din anul 1985 si pana in prezent am desfasurat activitate de cercetare stiin{ifica
in cadrul Centrului de Microbiologie al Institutului de Biologie al Academiei Roméne, ocu-
pand pe rand functiile de biolog (1985-1991), biolog principal (1991-1992), cercetitor stiintific
(1992-1999), cercetator principal gradul III (1999-2007), iar din anul 2007 pand in prezent,
cercetator stiintific gradul II.

Competente in: microbiologie si ecologie microbiana, metode taxonomice de identifica-
re bacteriana, tehnologii microbiene de remediere a mediilor contaminate, studiul biologiei
microorganismelor producatoare de substante biologic active (antibiotice, enzime, substante
tensioactive).

Valorificarea rezultatelor cercetarii

Am participat, in calitate de coordonator sau colaborator, la elaborarea a peste 40 de gran-
turi/contracte/proiecte de excelenta, nationale si internationale.

Sunt autor si coautor a cca. 150 de lucrari stiintifice, capitole de carte si volume de speciali-
tate, publicate in tard si in strdinatate, pentru care am totalizat 200 de citari.

Am participat la peste 100 de manifestari stiintifice nationale si internationale.

Detin calitatea de coautor a doua brevete de inventie si 3 certificate de inovatie, cat si 2 me-
dalii de bronz si una de aur la Saloane internationale de Inventica.
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MIHAELA MARILENA STANCU

Cercetator stiintific gr. I, Institutul de Biologie Bucuresti al Academiei Romane

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Biologie medicala
(1996); doctor in Biologie (2005); bursd FEBS, CSIC-Estacion Experimental del Zaidin, Grana-
da, Spania (aprilie-iunie 2005); bursa EMBO University of Napoles Federico II, Italia (septem-
brie-decembrie 2006); stagiu de cercetare stiintifica in cadrul Acordului de colaborare dintre
Academia Roména si Real Académia de Doctors, University of Barcelona, Spania (iulie 2007,
septembrie 2009); bursa CAREX summer school, European Commission FP7 Coordination
Action, Pieve Tesino, Italia (iunie-iulie 2010).

Experienta profesionala: coordonator a 8 si participant la 21 proiecte de cercetare nationa-
le, autor principal si coautor la 96 articole publicate in reviste din strainatate si din tara, coautor
la 1 capitol publicat in strdinatate, 58 postere prezentate la conferinte stiintifice internationale
si nationale.

Competente in: tehnici de microbiologie generald, microscopie, biologie moleculard, bio-
chimie.

Directii de cercetare: caracterizarea microbiologica a unor probe prelevate din situsuri
poluate cu petrol si produse petroliere; izolarea si caracterizarea unor tulpini bacteriene hi-
drocarbon-oxidante; modificéri induse la nivel celular si molecular de hidrocarburi la bacterii
hidrocarbon-oxidante.
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GABRIELA TEODOSIU
Cercetator stiintific gr. Il — Departamentul de Microbiologie, Institutul de Biologie
Bucuresti al Academiei Roméne.

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Biologie Medicala
(1995); doctor in Biologie (2005); Premiul Academiei Romane ,,Grigore Antipa” pentru un set
de lucrari publicate in anul 2012. Secretar al Consiliului Stiintific al Institutului de Biologie
Bucuresti (2007 - 2017). Membru al Consiliului de Administratie al IBB (2013 - 2016). Sef
adjunct al Departamentului de Microbiologie (2012 - 2016).

Experienta profesionala: Coordonator si participant in 34 proiecte de cercetare nationale
si internationale, autor principal si coautor la 54 de articole publicate in reviste din strainatate
si din tara, autor / coautor la 11 capitole in car{i publicate in tard si in strainatate; autor prin-
cipal si coautor la 137 lucrari prezentate in cadrul unor conferinte si simpozioane nationale si
internationale sub formd de comunicéri orale sau postere. Coautor al unui brevet de inventie
privind ,,Procedeu microbiologic de degradare a deseurilor de piele” (2009).

Coordonator al activitatii practice a unor studenti si masteranzi ai Facultétilor de Biologie si
Chimie, Universitatea din Bucuresti, in vederea realizarii lucrarilor de licenta si dizertatie.

Competente in: tehnici de microbiologie generald, microscopie opticd si electronica, biolo-
gie moleculard, spectrofotometrie de absorbtie atomica, biochimie; aplicatii bionanotehnolo-
gice ale microorganismelor (producere de metaboliti, bioremediere).

Directii de cercetare: biologia microorganismelor archeeane extrem halofile (haloarcheea)
prezente in habitate hipersaline: izolare, cultivare, caracterizare prin abordéri de taxonomie
polifazicd, diversitate, studiul modificdrilor morfologice si fiziologice induse la haloarcheea in
conditii de stres salin, aplicatii in bionanotehnologii (producere de exopolizaharide, pigmenti
carotenoizi, izolarea si caracterizarea stratului S, enzime; rezistenta la metale grele si reduce-
rea concentratiei acestora); cercetdri privind bacteriile prezente in ape uzate si diferite medii
poluate cu metale grele si compusi organici, precum si rolul acestora in epurarea mediilor

contaminate.
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SILVIA SIMONA GROSU-TUDOR

~+3 Cercetator stiintific gr. Il — Departamentul de Microbiologie, Institutul de Biologie
iy Bucuresti al Academiei Roméane

Absolvent al Facultatii de Chimie, Univ. Bucuresti, specializarea Biochimie tehnologica
(2003); Master in Enzimologie Aplicata (2005); doctor in Biologie (2009); cercetéri postoctorale
in cadrul unui proiect de cercetare postdoctorald finantat de citre Unitatea Executivd pentru
Finantarea Invitimantului Superior a Cercetirii, Dezvoltirii si Inovirii - UEFISCDI (2010-
2012); acordarea premiului Academiei Romane “Emanoil Teodorescu” pentru un grup de
7 lucrari publicate in perioada 2011-2013 cu tema “Proprietdti functionale ale unor bacterii
lactice din alimente fermentate” (2015).

Experienta profesionala: coordonator a 3 proiecte de cercetare nationale (proiect de cer-
cetare pentru tineri doctoranzi — tip TD, proiect de cercetare postdoctorala - tip PD si Proiect
de cercetare pentru stimularea constituirii de tinere echipe de cercetare independente - tip
TE) si participant la 10 proiecte de cercetare (8 nationale si 2 internationale), autor principal si
coautor la 24 articole publicate in reviste din strainatate si din {ara (14 articole au fost publicate
in reviste cu factor de impact de pana la 3,337), 33 de postere si 6 prezentari orale la conferinte
stiintifice internationale si nationale.

Competente in: tehnici de microbiologie generald, microscopie, biochimie

Directii de cercetare: studiul diversitétii bacteriilor lactice din alimente fermentate tra-
ditional (iaurt, smantina, muraturi, etc.); izolarea, purificarea si caracterizarea metabolitilor
acestora (bacteriocine si exopolizaharide); studiul potentialului pro- si prebiotic al bacteriilor
lactice; studiul modificarilor celulare si moleculare induse la bacteriile lactice in conditii de
stres.
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LAVINIA IANCU
Cercetator stiintific gr.lll, Institutul de Biologie al Academiei Romane, Departamentul
de Micrabiologie

Studii: Licentiatd in biologie - Facultatea de Biologie din cadrul Universitatii Bucuresti,
specializarea Biologie Generala (2008). Doctor in Biologie (2015) Academia Romana si studii
postdoctorale (Programul Postdoctoral Fulbright Senior, proiect finantat de Guvernul Roma-
niei si al Statelor Unite ale Americii) in cadrul Universitatii Sam Houston State University,
Huntsville, TX, U.S.A.

Cursuri de specializare: Curs “An Introduction to Metagenomics and Metabarcoding” -
Transmitting Science, Heraklion, Grecia (2018); Curs ,,Inferring population history from ge-
netic data (Bayesian clustering and Approximate Bayesian Computation)” - Muzeul National
de Istorie Naturala ,,Grigore Antipa“ (2015); Program de mobilitate internationald “American
Academy of Forensic Sciences International Educational Outreach Program® - Corea de Sud,
(2014); Workshop “Forensically important Diptera identification workshop“ - Nicolaus Coper-
nicus University, Torun, Polonia (2013); Cursuri postuniversitare aprobate de OBBCSSR - “a.
Markeri tumorali; b. Biochimie clinicd; c. Patologie biochimica® - Departamentul de Biochimie
Institutul Clinic Fundeni, Bucuresti (2009).

Experienta profesionala: membra in echipa a 5 proiecte (3 nationale si 2 internationale),
autor principal si coautor a 20 articole publicate in reviste din tara si strainatate, 7 dintre ele cu
factor de impact (2 — 4.3), autoare a unei carti publicate in tard; 25 prezentdri orale si 5 postere la
manifestari stiintifice internationale (U.S.A., Corea de Sud, Polonia, Ungaria, Italia, Romania).

Membru in cadrul: The Entomological Society of America (ESA) (2018 - prezent); Ameri-
can Academy of Forensic Sciences (2013 - prezent); European Association for Forensic Ento-
mology (2013 - prezent); North American Forensic Entomology Association (2009 - prezent);
Romanian Forensic Association (2008 - prezent).

Premii: 3 premii internationale (Fulbright Senior Award, 2018; AAFS Outstanding Early
Career Achievement in Forensic Science Award, 2017; Henry C Lee scholarship Award, 2014)
si 2 nationale (Diploma de excelenta, Asociatia Criminalistilor din Romania, 2012 si 2018).

Competente in: biologie moleculara; DGGE; qPCR; taxonomie; microbiologie si entomo-
logie criminlistica.

Directii de cercetare: identificarea de potentiali markeri bacterieni pentru estimarea inter-
valului postmortem; identificarea si caracterizarea cantitativa si calitativd a speciilor de insecte
necrofage si bacteriene colectate din diferite carcase animale aflate in descompunere; analiza
procesului de colonizare al cadavrelor umane dintr-un spatiu interior de catre principalii colo-
nizatori (insecte si bacterii); identificarea speciilor bacteriene din medii extreme prin tehnici
de biologie moleculara.
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GEORGIANA NECULA-PETRAREANU
Cercetator stiinfific gr.lll, Institutul de Biologie al Academiei Romane, Departamentul
de Micrabiologie

Studii: Licentiatd in chimie - Facultatea de Chimie din cadrul Universitdtii Bucuresti,
specializarea Biochimie tehnologicd (2003). Doctor in Biologie (2010) si studii postdoctorale
(Programul Postdoctoral interdisciplinar “Biotehnologii celulare si moleculare cu aplicatii in
medicind” POSDRU/89/1.5/5/60746, proiect cofinantat din Fondul Social European prin POS-
DRU 2007 - 2013) in cadrul Institutului de Biochimie al Academiei Romane.

Cursuri de specializare: “De la Biologia Celulard si Moleculard la Medicina secolului XXI” -
Institutul de Biologie si Patologie celulard Nicolae Simionescu (2005); Curs FEBS ,,Microarray
and genosensor techniques in biomedical applications” - Institutul Purkinje, Praga, Republica
Ceha (2006); E-MeP-Lab & MPSi Membrane Crystallography Course — Universitatea din Glas-
gow, Glasgow, Marea Britanie (2007); ,,Managementul Cercetarii” - Bucuresti — diploma de
manager de proiect (2012).

Experienta profesionala: membru in echipa a 12 proiecte (8 nationale si 4 internationale),
autor principal si coautor a 9 articole publicate in reviste din tara si strainatate, 5 dintre ele cu
factor de impact (in intervalul 0.4 - 4.3), coautor a doud capitole in carti publicate in strdina-
tate; 12 prezentari orale si 10 postere la manifestari stiintifice cu caracter international. Cadru
didactic asociat la Universitatea Politehnica Bucuresti, Facultatea de Inginerie Medicala (2013-
2015) - curs/laborator “Testarea in vitro a implanturilor”

Stagii de cercetare in strainatate: 6 siptamani la Institutul Marie Curie, Paris, Franta - Grant
Eco-net ,,Biochemical and biophysical study of Arabidopsis thaliana centrin 2” finantat de Mi-
nisterul afacerilor externe din Franta (iunie 2007, noiembrie 2008); 2 siaptamani (octombrie
2009) la Universitatea Christian Albrechts, Kiel, Germania in cadrul proiectului finantat de
Fundatia Alexander von Humboldt nr. 3-Fokoop-DEU-1119514; o sdptamand la Universitatea
Oxford, Wellcome Trust Centre for Human Genetics, Oxford, Marea Britanie ,,P-CUBE TNA
Project”, (mai 2011).

Membru in cadrul: Societatii Romane de Biochimie si Biologie Moleculara; European Fede-
ration of Biotechnology; World Directory of Crystallographers.

Competente in: enzimologie; biologie moleculard; biochimie; microbiologie, FPLC, cristalogra-
fie de proteine, culturi celulare, microscopie de imunofluorescentd, QPCR, testarea biomaterialelor.

Directii de cercetare: caracterizarea structurala si functionala a enzimelor din microorga-
nisme extremofile (din medii glaciale Antarctice), utilizarea extremozimelor in biotehnologie,

cuantificarea microorganismelor in criminalistica.




DOINA MARIA CIRSTEA

Cercetator stiintific gr. lll, Institutul de Biologie Bucuresti al Academiei Romane

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Biologie experi-
mentala (2006); Master in Neurobiologie si Taxonomie (2008); doctor in Biologie (2013);

Experienta profesionala: Incepand cu anul 2007 si pana in prezent am desfisurat activitate
de cercetare stiintifica in cadrul Departamentului de Microbiologie al Institutului de Biologie
al Academiei, acest fapt a condus la acumularea de experientd in cercetarea fundamentala si
aplicativa in domeniul Microbiologiei. Experienta reflectatd in peste 20 articole publicate in
reviste de specialitate din strainatate si din tard, autor /coautor la 3 capitole in cdrti publicate in
tard si/sau straindtate

Competente in: tehnici de microbiologie generald, microscopie, biologie moleculara, bio-
chimie.

Directii de cercetare: studiul diversitafii microorganismelor im medii poluate cu petrol
si produse petroliere; izolarea si caracterizarea unor tulpini bacteriene hidrocarbon-oxidante;
izolarea caracterizarea unor bioprodusi bacteriene de interes biotechnologic; studiul fenome-
nului de biorezistenta si a biofilmului bacterian.
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CRISTINA MOISESCU

Cercetator stiintific, Departamentul de Microbiologie, Institutul de Biologie Bucuresti
al Academiei Romane

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Biologie (2003);
doctor in Biologie (2011); bursda Marie Curie cu titlul: ,,Single-Cell Microbiology on Magne-
tospirillum gryphiswaldense ”, University of Leeds, School of Earth and Environment, Leeds,
UK. (februarie-mai 2007); schimb interacademic cu titlul “Prepararea si caracterizarea micro-
organismelor modificate magnetic si studiul bacteriilor magnetotactice”, Institute of Systems
Biology and Ecology AS CR, Department of Biomagnetic Techniques, Ceské Budéjovice, Ce-
hia (octombrie 2007); bursa Marie Curie Early-Stage Training (EST), MIR-EST (Mineral-fluid
Interface Reactivity Early Stage Training Network (MIR-EST); University of Leeds, School of
Earth and Environment, Leeds, UK (octombrie 2008 — noiembrie 2009); bursa CAREX sum-
mer school, European Commission FP7 Coordination Action, Pieve Tesino, Italia (iunie-iulie
2010).

Experienta profesionala: participant la 12 proiecte de cercetare nationale si internationale,
autor principal si coautor la 34 articole publicate in reviste din strdinatate si din tara, coautor
la 1 capitol publicat in strainatate, 27 postere si 6 comunicdri orale prezentate la conferinte
stiintifice internationale si nationale.

Competente in: tehnici de microbiologie generald, microscopie, biologie moleculard, bio-
chimie.

Directii de cercetare: studierea si caracterizarea microbiologicd a bacteriilor magnetotac-
tice; izolarea si caracterizarea unor tulpini bacteriene capabile sa sintetizeze diferite tipuri de
nanoparticule metalice; izolarea si caracterizarea unor tulpini bacteriene cu potential aplicativ
in epurarea apelor uzate.
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LUCIA ROXANA COJOC
Cercetator stiintific, Departamentul de Microbiologie, Institutul de Biologie Bucuresti
al Academiei Romane

Cercetitor stiintific in cadrul Departamentului de Microbiologie al Institutului de Biologie
Bucuresti al Academiei Roméne, absolventa a Facultatii de Biologie din cadrul Universitatii
“Alexandru Ioan Cuza” lasi (anul 2005), a cursurilor de Master in "Microbiologie si Biotehno-
logie” din cadrul Facultatii de Biologie a Universitatii Bucuresti (2007) si a studiilor doctorale
in domeniul Biologie (2017).

Participant la 18 proiecte de cercetare (granturi ale Academiei Romane, proiecte PNII,
CEEX-RELANSIN, CEEX-MATNANTECH, CEEX-MENER), autor si coautor la 23 articole
publicate in reviste nationale si internationale, 8 capitole de carte, 27 comunicari orale si 44
postere prezentate in cadrul unor conferinte si simpozioane.

Competente: microbiologie generald, biologie moleculard, tehnici de microscopie, bioteh-
nologii microbiene

Directii de cercetare: biologia bacteriilor moderat halofile din habitate hipersaline din Ro-
ménia, bionanotehnologii

Tel.: +4021.221.92.02, Fax: +4021.221.90.71.

e-mail: roxana.cojoc@ibiol.ro
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ELENA-SIMONA NEAGU

Cercetator stiinific — Departamentul de Microbiologie, Institutul de Biologie
Bucuresti al Academiei Roméane

Absolventa a Facultatii de Biologie, Universitatea din Bucuresti, specializarea Bio-
logie Generala (2006); Master in Chimie Terapeutica, Facultatea de Chimie, Universi-
tatea din Bucuresti (2009); doctorand in cadrul Scolii de Studii Avansate a Academiei
Romane (SCOSA-AR), domeniul Biologie.

Experienta profesionala: participarea, ca membru in echipa de cercetare, in 12
proiecte de cercetare nationale, autor si coautor la 21 de lucrdri stiintifice, din care
11 publicate in reviste cotate ISI Thomson Reuters, participant la diferite manifes-
tari stiintifice nationale si internationale cu 23 comunicdri orale si 60 prezentari sub
forma de postere, coautor la 3 capitole de carte (2 in edituri nationale, 1 in editura
internationald).

Competente: tehnici de microbiologie generald, biochimie, microscopie

Directii de cercetare: studiul interactiunii diferitelor tipuri de nanomateriale oxi-
dice cu celulele bacteriene, In scopul identificdrii de noi materiale cu proprietati an-
tibacteriene; investigarea mecanismelor de actiune a materialelor nanostructurate,
cu proprietati antibacteriene, asupra unor bacterii Gram pozitive si Gram negative;
functionalizarea nanostructurilor oxidice cu diferite enzime extracelulare sintetizate
de bacterii halofile, in scopul obtinerii unui sistem hibrid cu potential aplicativ; studiul
biologiei bacteriilor halofile.
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MARIAN CONSTANTIN

Cercetator stiintific, Institutul de Biologie Bucuresti al Academiei Roméane

Absolvent al Facultatii de Geologie si Geofizica, Univerisatea din Bucuresti, specializarea
Geologie Universitara (2001); Master in Genetica (2007); absolvent al Facultatii de Biologie,
Universitatea din Bucuresti, specializarea Biologie (2010); doctor in Biologie (2016); bursa
postdoctorat la ICUB (2016 - 2017).

Experienta profesionala: participant intr-un proiect de monitorizare nationala, intr-un
proiect de cercetare, autor principal la cinci articole publicate in reviste din tara si la unul pu-
blicat in reviste din strdinétate, autor si editor la patru cérti publicate in tara.

Competente in: biologie moleculara, cercetari in teren, utilizarea programelor de grafica,
de paginare si a unor programe de bioinformatica, preluarea si procesarea computerizata a
imaginilor.

Directii de cercetare: angiogeneza tumorald, ecologie, botanica
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IULIA ROXANA STEFAN

Cercetator stiintific — Departamentul de Microbiologie, Institutul de Biologie
Bucuresti al Academiei Romane (2015 — prezent).

Absolventa a Facultatii de Biotehnologii din cadrul Universitatii de Stiinte Agronomice si Medi-
cind Veterinara Bucuresti, profil Biotehnologii Medical — Veterinare (2013), Master in Biotehnologii
Agricole (2015), doctorand in domeniul Biotehnologii (2015 - prezent).

Experienta profesionala: autor principal sau coautor la 8 articole publicate in reviste de
specialitate internationale, participdri la 6 conferinte internationale cu 8 postere si o prezentare
orald ca autor principal sau coautor, doua vizite la Universitatea Libera din Bruxelles, Belgia in
cadrul schimburilor interacademice.

Competente in: biotehnologii, microbiologie, biochimie, biologie moleculara.

Directie de cercetare: identificarea si studiul la nivel celular si molecular a unor structuri si meta-
boliti cu potential bio(nano)tehnologic - studiul bacteriilor lactice
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ANCA |0ANA LUCACI
Asistent de cercetare stiintifica, Institutul de Biologie Bucuresti
al Academiei Romane

Absolventd al Facultatii de Biologie, Univ. “ Al I. Cuza’, Iasi, specializarea Biochimie (2005);
Master in Genetica Molecularad (2007); doctorand in cadrul ” Scolii de Studii Avansate a Aca-
demei Roméne” (2016- prezent);

Competente in: tehnici de microbiologie generald, microscopie, biochimie

Directii de cercetare: microbiologie generald, studiul microorganismelor halofile
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VICTORIA I0ANA PAUN
Student doctorand — Asistent de cercetare stiintifica, Institutul de Biologie Bucuresti
al Academiei Romane

Studii: Octombrie 2015 - Iunie 2017- Master in Microbiologie aplicatd si Imunologie, Uni-
versitatea din Bucuresti, Romania.

2012 - 2015 - Diploma de Licenta — Biolog - specializarea Biochimie, Facultatea de Biolo-
gie, Universitatea din Bucuresti, Roménia.

Experienta profesionala: Octombrie 2015 — prezent - Asistent de cercetare stiintifica — La-
boratorul de Microbiologie Moleculari si Biochimia Extremofilelor, Departamentul de Micro-
biologie, Institutul de Biologie Bucuresti, Romania.

Membru in 2 proiecte de cercetare (nationale si internationale), 2 postere prezentate la con-
ferinte stiintifice internationale, 3 prezentari orale la conferinte si workshopuri nationale, 2
prezentdri orale la conferinte internationale.

Competente: Microorganisme extremofile — enzime si tulpini bacteriene extremofile din
Antarctica si din Pestera "Ghetarul Scérisoara”. Microbiologie clasicd, microbiologie molecu-
lara, biologie moleculara, tehnici de biochimie. Cultivare pe medii specifice solide si lichide,
extractii ADN, ARN, amplificiri PCR, clonare de gene si expresie in E.coli. Pirimidin enzime
biosintetice, gena 16S rRNA. Prelevare probe din tesut animal, vegetal, probe microbiologice
de sol, gheata. Analiza si interpretarea rezultatelor in comparatie cu literatura de specialita-
te. Manipularea unor aparate specifice de analiza: spectrofotometru UV-VIS, cuptor pentru
mineralizarea probelor, aparat PCR, aparat de determinare electroforetica, electroforeza SDS-
PAGE.

Directii de cercetare: microbiologie generald, microbiologie moleculard, diversitatea si fi-
logenia microorganismelor psihrofile, ecologia psihrofilelor, enzimologia microorganismelor,
nanobiotehnologii.
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ROBERT MARIAN RUGINESCU
Asistent de cercetare stiintificd — Departamentul de Microbiologie, Institutul de Bio-
logie Bucuresti al Academiei Romane.

Absolvent al Facultatii de Biologie, Universitatea din Bucuresti, specializarea Biologie
(2013-2016); Master in Microbiologie aplicata si Imunologie (2016-2018); doctorand in dome-
niul biologie, in cadrul “Scolii de Studii Avansate a Academiei Romane” (SCOSAAR) de la
data de 1 Noiembrie 2018.

Experienta profesionala: proaspét angajat in cadrul Departamentului de Microbiologie al
Institutului de Biologie Bucuresti - Academia Roména, ma aflu la inceput de drum in cari-
era de cercetdtor stiintific. Autor principal la 1 articol publicat intr-o revistd de specialitate
internationald si participant la 2 conferinte internationale cu 3 postere.

Competente in: tehnici de microbiologie, biologie moleculara, microscopie.

Directii de cercetare: studiul diversitétii microorganismelor din habitate caracterizate prin
conditii fizico-chimice extreme/ostile, al enzimelor sintetizate de cétre acestea si al eventuale-
lor aplicatii biotehnologice in care pot fi intrebuintate.
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IOAN |. ARDELEAN

Scientific researcher degree I, Institute of Biology Bucharest, Romanian Academy,
y\ > Department of Microbiology

/.

Ioan I. Ardelean has completed his PhD in 1997 at Institute of Biology Bucharest, Romani-
an Academy where since 2002 he is Senior Scientist 1. In 2008 he became full professor. He has
published more than 22 papers in ISI quoted journal, 13 chapters in international books, 38
full papers in the proceedings of international meeting etc. His research interested focused on
molecular hydrogen production by anoxygenic photosynthetic microorganisms, interrelati-
onships between respiration and photosynthesis in cyanobacteria grown in normal conditions
and at high salinities, bio-electrochemical fuel cells, magnetotactic bacteria, gold nanopar-
ticles biosynthesis and the use of phototrophic microorganisms to clean waste waters, either
domestic or resulting from recirculating aquaculture systems.




CARMEN MADALINA CISMASIU

Scientific researcher degree lll, Institute of Biology Bucharest, Romanian Academy,
Department of Microbiology, E-mail: carmen.cismasiu@ibiol.ro

I attended Biological Sciences at Faculty of Biology, University from Bucharest in 1994 and
I graduated the Master Studies of Science in Taxonomy since 1995. I am PhD in the field: Ge-
neral Microbiology and Immunology since 2004. The subject of my Ph.D. thesis is “The acido-
philic microbiota in the mining effluents having acidic pH and high concentrations of metallic
ions”. The main research of my field is Bioremediation of the environments contaminated with
metallic ions. I worked in 1996 as a junior researcher on microbiology of acidophilic bacteria
and since 2006 I have been working as scientific researcher at the Department of Microbiology
of the Institute of Biology at Romanian Academy. As a researcher in my organisation, I have
realized a collection of acidophilic microorganisms (suph and iron-oxidizing chemolithotro-
phic and heterotrophic). I have isolated them from acidic samples contaminated with metallic
ions in order to obtain different strains that I have investigated their tolerance to different con-
centrations of metallic ions, actively involved in bioprocesses. The main research of my field is
Bioremediation of the environments contaminated with metallic ions. Within the Department
of Microbiology I have been involved in a project concerning acidophilic microbiota and their
potential use in the bioremediation of environments contaminated with metallic ions. I am
author and co-author of 2 books and 35 papers.
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DEPARTAMENTUL
DE ECOLOGIE, TAXONOMIE
S| CONSERVAREA NATURII




PREZENTARE GENERALA

Structura actuala a Departamentului de Ecologie, Taxonomie si Conservarea Naturii din
cadrul Institutului de Biologie Bucuresti al Academiei Romane s-a format prin unirea Labora-
toarelor de Taxonomie Animald, Taxonomie Vegetald, Ecologie Terestra, Ecologie Acvatica si
Conservarea Naturii (2001-2002).

La originea acestui departament au stat Colectivele de Fauna si Flora ale Romaniei infiintate
in anul 1949, din initiativa Academiei Republicii Populare Roméne. Colectivul de Fauna a
functionat sub denumirea de Laboratorul de Taxonomie Animala, condus pana in anul 1950
de Profesorul Constantin Motas. Academicianul Nicolae Botnariuc (n. 1915-d. 2011) a coor-
donat activitatea din cadrul laboratorului pand in 1970, iar in perioada 1970-1993, laboratorul
a fost condus de catre Dr. Petru Banarescu (n. 1921-d. 2009), membru al Academiei Romane.

Scopul principal al Colectivului de Taxonomie Animala a fost elaborarea fasciculelor din
Seria Fauna Romdniei, preconizata a include 16 volume cu 307 fascicule, incluzidnd o sinteza
a cercetarilor zoologice din Romania. De-a lungul timpului, rezultatele studiilor realizate in
cadrul acestui colectiv au fost concretizate, intre altele, in semnalarea a peste 500 de specii noi
pentru tara si peste 450 de specii noi pentru stiinta.

Realizarea de referinta a Colectivului de Flord a reprezentat-o editarea Seriei Flora Romdni-
ei (13 volume) apérutd sub coordonarea Academicianului Traian Savulescu (n. 1889-d. 1963),
consideratd si in prezent una dintre cele mai mari creatii stiintifice din biologia romaneasca.

Departamentul de Ecologie, Taxonomie si Conservarea Naturii dispune de doua herbare de
valoare nationala si internationala: Herbarul general BUCA (cu peste 400.000 de coli) si Her-
barul C. Zahariadi, unicat la nivel mondial (cu peste 20.000 de coli). De asemenea, in micoteca
(BUCM) din cadrul departamentului sunt conservate peste 135.000 de specimene. In aceste
herbare sunt péstrate colectiile I. Prodan, T. Savulescu, 1. Serbanescu, T. Bunea, Gh. Dihoru,
colectii cu valoare stiintificd, dar si istorica.

Echipa de personal a departamentului include in prezent 24 de cercetétori cu diverse speci-
alizdri, respectiv, un cercetator stiintific gradul I, trei cercetétori stiintifici gradul II, opt cercetd-
tori stiintifici gradul III, cinci cercetatori stiintifici si sapte asistenti de cercetare stiintifica. Din-
tre acestia, 17 au obtinut titlul stiintific de doctor, iar sase se afla in diferite etape ale activitatii
de pregatire a tezelor de doctorat.

Conducerea departamentului a fost asigurata pe parcursul timpului de cédtre Dr. Marin Fal-
cé (in perioada 2002-2005) si de Dr. Mihaela Paucé (in perioada 2005-2010). Din anul 2010
conducerea este asiguratd de Dr. Sorin Stefanut.

Tematica de cercetare a departamentului este axata in prezent pe cateva directii principale,
si anume: evaluarea biodiversitatii specifice in ecosisteme naturale acvatice si terestre; evolutia
ecosistemelor naturale sub influenta factorilor antropici si de mediu; taxonomia si corologia
speciilor de macrofungi, licheni, briofite si plante superioare din Flora Roméniei; taxonomia
si corologia speciilor de animale nevertebrate si vertebrate din Fauna Romaniei; identificarea
si cunoasterea habitatelor naturale si a speciilor endemice, rare si/sau periclitate de interes
national si comunitar din Roménia.
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De-a lungul anilor, specialistii din cadrul Departamentului de Ecologie, Taxonomie si Con-
servarea Naturii au initiat si dezvoltat o serie de colaboriri cu specialisti de la alte institute de
profil din tard si strdindtate (universitati si institute de cercetare din Germania, Cehia, Austria,
Ungaria, Bulgaria, Franta, Polonia, Italia, Marea Britanie, Slovacia, Spania, Ucraina, Republica
Moldova etc.). O parte dintre aceste colaborari se deruleaza in baza parteneriatelor si acordu-
rilor de schimb interacademic.

Rezultatele stiintifice valoroase obtinute de catre cercetatorii departamentului au dus la
acordarea a peste 15 Premii ale Sectiei de Stiinte Biologice a Academiei Romane si mai multe
premii internationale.

Pe langa activitatea desfasurata in cadrul proiectelor de cercetare din cadrul programu-
lui Studiul biodiversitdtii in contextul schimbdrilor climatice globale si a dezvoltdrii durabile,
finantat de Academia Romand, specialistii din cadrul departamentului au fost implicati in re-
alizarea altor programe/proiecte de cercetare cu finantare nationala (proiecte de tip prioritar
AGRAL, Granturi CNCSIS, PN II, PN III etc.) si internationala (FAUNA EUROPAEA, FLORA
EUROPAEA, ATLAS FLORAE EUROPAEAE, LIFE NATURE, PEATRO, BIOMONRO, POS-
MEDIU etc.).

Rezultatele obtinute in cadrul acestor proiecte au permis publicarea unui numar semni-
ficativ de lucrari incluse in fluxul international de informatie stiintifica: articole, capitole in
volume publicate in edituri internationale (Springer-Verlag, Routledge, Schweizerbart Science
Publishers) si nationale (Editura Academiei Roméne, Casa Cartii de Stiintd Cluj, Editura Uni-
versitard Bucuresti, Ars Docendi).
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SORIN §TEFZ\NUT
Sef Departament Ecologie, Taxonomie si Conservarea Naturii — Cercetator stiinfific
gradul |, Institutul de Biologie Bucuresti al Academiei Romane

Absolvent al Facultatii de Biologie, Universitatea din Bucuresti, sectia Biologie, specializa-
rea Biologie Vegetald (1996); Studii Aprofundate, Universitatea din Bucuresti, Facultatea de
Biologie, specializarea Taxonomie (1997); Doctor in Ecologie, Academia Romand, Institutul
de Biologie Bucuresti (2006); membru al Consiliului Stiintific al IBB; membru al Consiliului de
Administratie; seful Departamentului de Ecologie, Taxonomie si Conservarea Naturii din anul
2010; custodele herbarului de plante superioare al Institutului de Biologie Bucuresti (BUCA);
webmaster al domeniului ibiol.ro.

Experienta profesionala: autor a peste 100 de lucrdri stiintifice, din care 29 de articole
publicate in reviste cu factor de impact Web of Science, 20 de cérti publicate, 2 capitole de
carte publicate in strdinatate, 13 capitole de carte publicate in tard, h-Index 15 conform Web
of Science; coordonator si participant la 53 de proiecte de cercetare; manager al grantului EEA
“Sistem national de monitorizare pe termen lung a bioacumuldrii metalelor grele aeropurtate
(BIOMONRO)?, sustinut de Programul RO04 - "Reducerea Substantelor Periculoase”; mana-
ger al grantului EEA “Strategii de restaurare a ecosistemelor de turbdrie degradate din Romdnia
(PeatRO)”, sustinut de Programul RO02 - ” Biodiversitate si servicii ale ecosistemelor”.

Competenta: tehnici de anatomie vegetala, de conservarea a plantelor, de microscopie, de
taxonomie; custode herbar; administrator retea de calculatoare; creare aplicatii software; creare
pagini web; manager de proiect

Directii de cercetare: taxonomie vegetald, ecologie, sozologie, bioinformaticd
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CRISTINA FIERA

Cercetator stiintific gradul Il, Departamentul de Ecologie, Taxonomie si Conservarea
Naturii Institutul de Biologie Bucuresti al Academiei Romane

Absolventd a Facultitii de Biologie, Universitatea din Bucuresti, specializarea Ecologie si
protectia mediului (2003); Master in Ecologie sistemica si ecotehnie (2005); doctor in Biologie
(2012); Premiul Academiei Roméne ,GRIGORE ANTIPA” (2016) pentru un set de lucrari pu-
blicate in perioada 2006-2014; membrd a Consiliului Stiintific a IBB (2013-prezent).

Experientd profesionald: Coordonator si participant in 13 proiecte nationale si 8
internationale; autor principal si coautor la 41 articole publicate in reviste din strdinatate si din
tard; prezentari orale si postere la conferinte stiintifice internationale si nationale; evaluator
articole in reviste cotate ISI si BDI.

Competentein: taxonomie animald, ecologie, microscopie, biochimie sibiologie moleculars,
biogeografie

Directii de cercetare: studiul nevertebratelor din sol (in special grupul Collembola) din
diferite tipuri de habitate in stransd conexiune cu factorii abiotici; taxonomia clasica a colem-
bolelor; studiul relatiilor trofice ale comunitétilor de nevertebrate din sol; studiul distributiei
speciilor de colembole din Romania si Europa; studii de monitorizare a starii functionale a
unor tipuri de ecosisteme terestre.
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SANDA MAICAN
Cercetator stiintific gr. Il, Institutul de Biologie Bucuresti al Academiei Romane, De-
¥ partamentul de Ecologie, Taxonomie si Conservarea Naturii

Absolventi a Facultatii de Biologie, Universitatea Bucuresti, profilul Biologie, speci-
alizarea Biologie medicald (1993); Doctor in Biologie (2003).

Experienta profesionala: autor principal si coautor la 67 de lucriri stiintifice: articole pu-
blicate in reviste din tard si din strdindtate, capitole in car{i publicate in edituri internationale
(3) si nationale (9); participarea la o serie de conferinte si simpozioane stiintifice nationale si
internationale; participant in peste 20 de proiecte de cercetare; membru in comisii de susfinere
a referatelor si a tezelor de doctorat; evaluator si membru in colectivele editoriale ale unor re-
viste stiintifice din tard (Editura Academiei Roméne) si din strdinatate.

Competente in: entomologie generald, coleopterologie.

Directii de cercetare: studiul taxonomic, ecologic si zoogeografic al coleopterelor (Famili-
ile Chrysomelidae, Cerambycidae) din Romania; evaluarea speciilor de coleoptere de interes
stiintific si protectiv; evaluarea statutului de conservare al speciilor de nevertebrate de interes
comunitar si strategii de conservare; probleme generale de biodiversitate si protectia mediului;
studii de impact asupra mediului.
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KINGA OLLERER

Cercetator stiintific gr. lll, Institutul de Biologie Bucuresti al Academiei Romane, De-
§ partamentul de Ecologie, Taxonomie si Conservarea Naturii

Absolventd a Facultatii de Biologie, Universitatea din Bucuresti, specializarea Ecologie si
protectia mediului (2004); Masterat in Managementul Diversitatii Biologice, Swedish Univer-
sity of Agricultural Sciences, Uppsala, Suedia (2007); Masterat in Amenajarea Teritoriului si
Dezvoltare Regionald, Universitatea de Arhitectura si Urbanism “lon Mincu”, Bucuresti (2007);
doctor in Biologie (2015). Premiul “Grigore Antipa” al Academiei Roméne (2012). Membra a
Consiliului Stiintific IBB (2017-).

Experienta profesionala: coordonator si participant in peste 20 de proiecte si programe
de cercetare nationale si internationale; autor si coautor a peste 70 de publicatii si comunicari
nationale si internationale, cu peste 300 de citari independente in Web of Science; evaluator
articole pentru numeroase reviste; membru al comitetului stiintific al mai multor conferinte
internationale.

Competente in: cercetare, documentare in domeniul ecologiei si conservarii naturii,
activitati educationale.

Directii de cercetare: ecologia vegetatiei, istoria peisajului, pasuni cu arbori, cartare de ha-
bitate, rolul practicilor traditionale in cresterea si mentinerea diversitatii biologice, gestionarea
ariilor protejate.
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MINODORA MANU

Cercetator Stiinfific gr. lll, Institutul de Biologie Bucuresti al Academiei Romane

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Ecologie si Pro-
tectia Mediului (1998); Master in Ecologie Sistemica (2000); doctor in Biologie, distinctia Mag-
da cum laude (2007); Premiul Academiei Roméne “Emil Racovitd” in anul 2010; membru in
Consiliul Stiintific al MAES Romania (Mapping and Assessment of Ecosystems and their Ser-
vices) 2016-2017; membru in Consiliul Stiintific al Institutului de Biologie Bucuresti al Acade-
miei Romane din 2017-in prezent.

Experienta profesionala: coordonator a 4 si participant in echipa a 34 de proiecte nationale
si internationale; autor principal si coautor la 5 cérti nationale; 7 capitole de carte nationale si
internationale; 77 articole publicate in tara si strdindtate, 45 prezentdri orale si postere interna-
tionale si 62 nationale; membru in 4 organizatii internationale de ecologie/acarologie; membru
in 2 consilii stiintifice de specialite nationale; referent stiintific la 7 publicatii internationale
cotate ISI si 10 indexate BDI; 7 stagii de specializare in Europa.

Competente in: ecologia si taxonomia acarienilor edafici (Acari-Mesostigmata); studii de
evaluare/impact asupra biodiversitafii; inventarierea, cartarea, monitoringul si managementul
speciilor de nevertebrate Natura 2000.

Directii de cercetare: studiul ecologic al acarienilor edafici din ecosisteme naturale si/sau
cele aflate sub impact antropic; analiza factorilor de mediu din diferite ecosisteme investigate;
corelarea factorilor abiotici cu parametrii populationali ai faunei de acarieni; studii de biodi-
versitate (grupe de nevertebrate de interes conservativ comunitar si national) din diferite arii
protejate.
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MIHAELA CONSTANTA ION

Cercetator stiintific, Departamentul de Ecologie, Taxonomie si Conservarea Naturii

Absolventd a Facultitii de Biologie, Universitatea din Bucuresti, specializarea Ecologie si
protectia mediului (2003); Master in Inginerie medicald si clinicd - Universitatea Politehnica
din Bucuresti; Doctorand la Facultatea de Biologie, Universitatea din Bucuresti.

Experienta profesionala: coordonator si participant in 17 proiecte de cercetare (nationale si
internationale) si studii de evaluare a impactului; Membru in echipa de management la trei pro-
iecte finantate international; Autor/coautor in 10 articole stiintifice aparute in reviste romanesti
si internationale, cotate ISI sau indexate in diferite baze de date. Coordonator la o carte pu-
blicatd in tara si autor/coautor la trei capitole in cérti publicate in edituri internationale (1) si
nationale (2).

Competente in: taxonomie animala, ecologie si conservarea naturii, tehnici de microscopie
clasica, tehnici de analize spatiale si GIS, grafica publicitara si promovare in social media.

Directii de cercetare: taxonomia, ecologia si biogeografia nevertebratelor (Clasa Chilopo-
da); studii de evaluare a stérii de conservare si monitorizare a speciilor de nevertebrate prote-
jate la nivel national si european; metodologii de restaurare a habitatelor (in special turbarii) si
de monitorizare a poludrii cu metale grele; probleme legate de specii de nevertebrate invazive,
agenti patogeni si fragmentarea antropicd a habitatului.




GABRIELA TAMAS

Asistent de Cercetare stiintifica — Departamentul de Ecologie, Taxonomie si Conser-
varea Naturii, Institutul de Biologie Bucuresti al Academiei Roméane (2017 — prezent)

Absolventd a Facultétii de Biologie si Geologie, specializarea Ecologie si
protectia mediului, Universitatea Babes-Bolyai, Cluj-Napoca (anul 2013); Master in Taxono-
mie si biodiversitate, Facultatea de Biologie a Universitatii Bucuresti (anul 2015).

Competente: botanica, taxonomie vegetala, cercetari de teren, colectarea de material floris-
tic si includerea acestuia in colectia Herbarului Institutului de Biologie Bucuresti

Directii de cercetare: cercetare in domeniul taxonomiei, corologiei speciilor de plante vas-
culare din Romaénia
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MIRELA MADALINA MOLDOVEANU

Cercetator stiintific Ill, Departamentul de Ecologie, Taxonomie si Conservarea Naturii

Este licentiata in Biologie a Facultatii de Biologie, Universitatea din Bucuresti, din anul 2005.
Este Master in Stiinte in Microbiologie si Biotehnologie, din anul 2007 si Doctor in Ecologie/
Stiinta Mediului al Universitatii din Bucuresti, din anul 2012. Membru in Consiliul Stiintific
al MAES Romania (Mapping and Assessment of Ecosystems and their Services) 2016-2017.
Membru al Consiliului stiintific al IBB in perioada 2012-2017. Din iulie 2018 este membru al
Comisiei de eticd a IBB.

Experienta profesionala: a coordonat de 3 proiecte de cercetare finantate de Academia
Romand si a participat la peste 10 proiecte nationale si internationale. A coordonat imple-
mentarea stiintifica a proiectului international RO-CH Joint Research Project The impact of
cyanobacterial blooms triggered by nutrient pollution on aquatic environments, in the context of
climate change (CyanoArchive) 2013-2015.

Este autor si coautor a peste 21 articole cotate ISI sau indexate in baze internationale de date,
publicate in reviste romanesti si straine. De asemenea este autor de capitole de carte in edituri
nationale, inclusiv in Editura Academiei Roméne (6). A participat la numeroase evenimente
stiintifice nationale si internationale, cu prezentdri orale sau poster, precum si la cursuri, ateli-
ere si schimburi stiintifice de experientd, in tard si strdinatate.

Directii de cercetare: experientd in domeniul ecologiei acvatice si ecologiei urbane (cu
specializare in fitoplancton si macrofite acvatice). Sistemele studiate includ zone umede, siste-
me acvatice lentice si lotice, naturale, seminaturale si antropizate, ecosisteme de apa dulce si
saline).

Competente in: activitatea de cercetare in biologie si ecologie a sistemelor; elaborarea de
rapoarte stiintifice, coordonarea echipei in proiecte; evaluarea si monitorizarea biodiversitatii;
rolul biodiversitdtii in evaluarea serviciilor ecosistemice; evaluarea stdrii de sdanétate a eco-
sistemelor Deltei Dunarii;studii asupra lacurilor urbane si periurbane; evaluarea gradului de
poluare a apei si aerului.
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* LARISA ISABELA FLORESCU

Cercetator stiintific, Departamentul de Ecologie, Taxonomie si Conservarea Naturii

Domenii de cercetare: Zooplancton, ecosisteme acvatice, biodiversitate, dinami-
ca comunititilor planctonice, rdspunsurile la nivel populational, trasiturile functionale,
functionarea ecosistemelor, factori de control ai ecosistemului; Ecologia zooplanctonului,
cu referire speciala la comunitatile de Rotifera; Evaluarea si monitorizarea biodiversitatii
comunitétilor zooplanctonice; Evaluarea stérii de sdndtate a ecosistemelor acvatice; Evaluarea
populatiilor/speciilor zooplanctonice ca unititi furnizoare de bunuri si servicii pentru sis-
temele socio-economice; Identificarea si conservarea habitatelor acvatice si ecotonale; calitatea
aerului, poluarea cu metale grele.

Educatie: Absolvent al Facultatii de Biologie, Universitatea Bucuresti (2001); Master in Bi-
ologie comparata a celulei normale si tumorale, Facultatea de Biologie, Bucuresti (2002); Doc-
tor in Biologie, Academia Romana (2015).

Experienta profesionala: Participant in 7 proiecte de cercetare nationale si 6 proiecte de
cercetare internationale; Autor/coautor in peste 29 articole stiintifice in reviste romanesti si
internationale, cotate ISI si indexate in diferite baze internationale de date.
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IOANA CATALIA PAICA

Asistent de Cercetare Stiintificd — Departamentul de Ecologie, Taxonomie si Conser-
varea Naturii

Absolventd a Facultatii de Biologie si Geologie, Universitatea Babes-Bolyai Cluj Napoca,
specializarea Biochimie (2012), Master in Biotehnologie Molecularé (2014). Doctorand al Sco-
lii de Studii Avansate a Academiei Romane (SCOSAAR).

Experienta profesionala: participant la un proiect de cercetare nationald (PNII) si 2 gran-
turi pentru vizite de studiu la NINA - The Norwegian Institute for Nature Research si Univer-
sitatea Reykjavik. Autor si coautor a 5 lucrdri stiintifice si 11 lucrari prezentate sub forma de
postere sau comuniciri orale la manifestatii stiintifice cu caracter national sau international.

Competente in: biologie moleculara, biochimie, tehnici de microscopie optica.

Directii de cercetare: genetica populatiilor, analiza diversitdtii genetice, paleopatologie.
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DEPARTAMENTUL
DE CITOBIOLOGIE VEGETALA
SI ANIMALA
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PREZENTARE GENERALA

A fost creat prin fuziunea a trei laboratoare Morfogeneza si Inginerie Genetica Vegetala,
Endocrinologie Comparatd si Morfologie Animala sub conducerea CS I Dr. Aurelia Brezeanu.

DINAMICA DIRECTIILOR DE CERCETARE

Anul 1975 a marcat inceputul cercetarilor de biotehnologie vegetala prin studii privind:

= morfogeneza si citodiferentierea in cadrul sistemelor in vitro;

= apoptoza si senescenta utilizand tesuturi de tip crown gall infectate cu Agrobacterium tu-

mefaciens;

= rolul factorilor endo- si exogeni in exprimarea potentialului androgenetic si ginogenetic in

plantele haploide, cu aplicatii in programele de ameliorare;

= tehnologia protoplastilor, o activitate de pionierat in Romania (protoplasti microbieni

si vegetali inclusiv, fuziune chimicd sau electricd, regenerare, hibridizare parasexuala
interspecificd);

* transgeneza.

In a doua etapi (1983-1989) a fost stabiliti o retea complexi de cooperare stiintifici cu
alte unitati de cercetare si universititi, obtinandu-se rezultate privind multiplicarea clonala si
producerea de plante libere de virusuri sau de haplozi, precum si privind variabilitatea soma-
clonala si selectia in vitro in conditii de stres.

A treia etapa (1990-1998) a fost marcata de cercetédri fundamentale pe teme ca: (i) transferul
de gene mediate de vectori plasmidici utilizind metode directe (electroporare sau electrotrans-
formare) si metode indirecte (cocultivare), (ii) studiul efectului electrostimulararii in sisteme
in vitro asupra morfogenezei si citodiferentierii, (iii) studiul efectului solutiilor hipersaline si al
concentratiilor mari de aluminiu asupra genomului vegetal, (iv) studiul proceselor celulare pe
parcursul morfogenezei in sisteme in vitro, (v) studiul exprimarii unor gene himere implicate
in embriogeneza somaticd sau polinicd la plante cultivate in vitro.

A patra etapa (1998-2005) a continuat temele fundamentale de cercetare, axate pe: (i) con-
trolul fitohormonal al dezvoltérii plantelor, (ii) studii privind factorii cu potential rol de mo-
lecule semnal (poliamine alifatice, iasmonati, curent electric extern) si de markeri biochimici,
implicati in procesele morfogenetice in sistemele experimentale in vitro, si (iii) utilizarea cultu-
rilor in vitro pentru proliferarea si biosinteza metabolitilor secundari de interes biotehnologic.
In acest sens, dintr-un calus de Vitis vinifera a fost izolati o linie celulard stabila, inalt prolifera-
tiva, si care manifestd o productie ridicata de compusi valorosi pentru industria farmaceuticd
(antociani, picnogenol si resveratrol).

Etapa actuald include mai multe directii de cercetare, precum:

= conservarea ex situ a fitodiversitatii, in special a speciilor de plante protejate din flora

Roméniei; colectiile departamentului cuprind o varietate de taxoni, inclusiv specii de bri-
ofite, licheni, ferigi si plante superioare;

= interactiuni plante-sisteme microbiene;

= sisteme in vitro pentru biosinteza de metaboliti secundari;

= sisteme in vitro pentru dezvoltarea de in bio-nano-produse;

= studii de genetica populationala la plante.
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Echipele de cercetare din domeniul citobiologiei animale au desfasurat cercetari de endo-
crinologie comparatd, de taxonomie a vertebratelor si nevertebratelor, precum si privind efec-
tul unor insecticide si medicamente asupra tesuturilor animale.

Cercetitorii din cadrul departamentului au publicat 15 carti de specialitate, numeroase ca-
pitole de carte, si aproximativ 1000 de lucrdri stiintifice, in reviste de specialitate din tard sau
din straindtate.

In cadrul departamentul au fost stabilite numeroase colaborari stiintifice cu parteneri din
universitati si centre de cercetare din tara dar si din strdindtate, din Republica Moldova, Unga-
ria, Polonia, Bulgaria, Slovacia, China, Germania, Belgia, India, Italia, Cehia, Grecia, SUA etc.

Sub conducerea stiintifica a dr. Aurelia Brezeanu au fost sustinute peste 40 de teze de doc-
torat in domeniul biologiei celulare si al biotehnologiilor vegetale. Recunoasterea rezultatelor
stiintifice se reflectd si in medaliile si premiile primite printre care Medalii de aur la Salonul
International al Inventicii Geneva si Premiile Academiei Roméne.

Departamentul a avut pana in prezent trei conducatori: in perioada 1975-2009 Dr. Aurelia
Brezeanu, intre 2009-2016 Dr. Nicolae Mirancea si din 2016 pand in prezent de Dr. Anca Ma-
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Aurelia Brezeanu, Gina Cogalniceanu, Theoretical and Biotechnological Approaches in the Institute of Biology
Bucharest between 1975 - 2015 Based on Plant Cell and Tissue Culture Technology, STUDIA UNIVERSITATIS
BABES-BOLYAI BIOLOGIA, LXI, 1, 2016 (p. 15-17).
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ANCA MANOLE
Sef Departament Citobiologie Vegetala si Animala - Cercetator stiintific gr.ll, Institu-
tul de Biologie Bucuresti al Academiei Romane

Absolventd a Facultatii de Biologie, Universitatea "Al I.Cuza” din Iasi, promotia 1993; doc-
tor in Biologie (2001); stagiu post-doctoral, Universitatea de Stiinte Agricole din Atena, Depar-
tamentul de Biotehnologie, laboratorul de Biologie moleculard (2003-2004); stagiu post-doc-
toral, Universitatea Kentucky, Lexington, SUA, Departamentul de Stiintele Plantelor si Solului,
Laboratorul de Genomica Plantelor (2006); membru in Consiliul Stiintific al IBB din anul 2013
si in Consiliul de administratie din anul 2016.; secretar stiintific al IBB din anul 2016.

Experienta profesionala: autor a 70 de lucriri stiintifice publicate in reviste din tara si din
strainatate, autor/coautor la 4 carti, autor/coautor a 12 capitole de carte publicate la edituri din
tara si din straindtate, peste 80 de participari la manifestari stiintifice nationale si internatio-
nale, coordonator/participant la 34 de proiecte de cercetare.

Competente: tehnici de anatomie si embriologie vegetald, de conservare a plantelor, de mi-
croscopie, de biologie moleculara

Directii de cercetare: biotehnologii si strategii de conservare a plantelor, genetica populati-
ilor de plante, endemismul vegetal, originea si evolutia fitotaxonilor
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RODICA DANIELA CATANA

Cercetator stiintific lll, Departamantul de Citobiologie Vegetala si Animala, Institutul
de Biologie Bucuresti al Academiei Romane

Absolvent al Facultatii de Biologie, Universitatea Bucuresti (2001); Master in Biologia com-
parata a celulei normale si tumorale, Facultatea de Biologie, Bucuresti (2002); studii postu-
niversitare “Horticulture Genetics and Biotechnology”, CTHAM Mediterannean Agronomic
Institute, Crete (2004-2005), Master in Managementul proiectelor tehnice si tehnologice, Uni-
versitatea Hyperion, Bucuresti (2010); Doctor in Biologie, Institutul de Biologie (2010).

Experienta profesionala: participant la peste 15 proiecte de cercetare nationale; autor/ coa-
utor la 24 articole stiintifice in reviste romanesti si internationale, cotate ISI sau indexate in
diferite baze de date, numeroase prezentari (poster sau comunicéri orale) la diferite conferinte
nationale si internationale, coautor la 2 capitole de carte editate in Editura Academiei Roma-
ne.

Competente in: tehnici de culturi in vitro - micropropagare, conservare ex situ, tehnici
moleculare

Directii de cercetare: biotehnologii vegetale
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CARMEN MAXIMILIAN

Cercetator stiintific Ill, Departamentul de Citobiologie vegetala si animala, Institutul
de Biologie Bucuresti, Academia Roméana

Absolventd a Facultatii de Biologie, Universitatea Bucuresti, specializarea Biochimie (1994),
doctor in Biologie (2003), Universitatea Bucuresti.

Experienta profesionala: coordonator si participant la 24 de contracte de cercetare natio-
nale, autor principal si coautor la peste 45 articole stiintifice publicate in reviste de specialitate,
peste 60 prezentari orale si sub formd de poster la manifestari nationale si internationale, refe-
rent stiintific al revistei “Journal of the Science Food and Agriculture (2008) .

Competenta: tehnici de biochimie si biotehnologii vegetale, interactii celule vegetale-celule
microbiene, analize privind determinarea biodiversitatii speciilor rare si periclitate

Directii de cercetare: studiul interactiei fungilor de micorize cu celula vegetala, determina-
rea unor metaboliti secundari prezenti in plante, evaluarea biodiversitatii, prin analize genetice
si electroforetice, efectele conservarii pe termen mediu si lung asupra activitatii unor enzime,
caracterizarea la nivel celular si biochimic a proceselor de dezvoltare in vitro. la plante.




IRINA HOLOBIUC

| Cercetator stiintific lll, Departamentul de Citobiologie vegetald si animald, Institutul de
Biologie Bucuresti, Academia Romana

Absolventd a Facultatii de Biologie, Universitatea din Bucuresti, specializarea Geneticd
- Biologie Celulard (1990), Doctor in Biologie, 1999, coordonator prof.dr. Petre Raicu si dr.
Aurelia Brezeanu; Titlul tezei: Cercetdri privind efectul stresului salin in cultura in vitro de
celule si tesuturi vegetale la doud specii de plante cultivate — Triticum aestivum L. si Medicago
sativa L.

Cursuri postuniversitare: 1996, International Symposium and Training Course in Plant
Biotechnology, Godollo, Ungaria; Biotechnologii vegetale, tehnici de transformare genetica ,
exprimarea si detectia trasgenelor, manipulare ADN, Microscopie electronica de transmisie.
2001, Handling request for releases of Gmos into environment, Bucharest; Curs postuniver-
sitar-Handling request for releases of Gmos into environment, Bucharest 2002, "Realizari si
Perspective in Biologie”- “Organisme Modificate genetic”, Timisoara 2-6 septembrie 2002.

Experienta profesionala IBB: asistent de cercetare 1990-1997, cercetator stiintific 1997-
1999, cercetitor stiintific III 1999- prezent. Autor a 72 lucriri in extenso BDI sau ISI (din care
37 ca prim autor), 40 de participari cu postere sau prezentdri orale la simpozioane nationale si
internationale (17). Implicare in 21 de proiecte (in calitate de colaborator sau coordonator din
partea IBB).

Competente: Genetica Plantelor, Morfogeneza Vegetala, Citologie, Citogenetica, Bioteh-
nologii vegetale, Botanica;

Folosirea sistemului de selectie in vitro pentru inducerea tolerantei la factori de stres abi-
otic;

Studiul efectului diferitelor forme de stres abiotic induse in cultura in vitro la plante. Con-
servarea ex situ pe baza utilizarii biotehnologiilor vegetale a unor specii de plante superioare cu
statut periclitat din Flora Roméniei, conservare pe termen scurt, mediu, tenhologia semintelor
artificiale, criostocare;

Participarea ca specialist in plante vasculare in echipa proiectului POS-Mediu;

Lector la Scoala de vara organizata de Institutul de Biologie Academia Romana, 2002,
2004, 2005.

Directii de cercetare: morfogeneza in vitro, sectie in vitro la stres biotic si abiotic la spe-
cii vegetale cultivate, transformare geneticd in scop fundamental sau practic, embriogeneza
somaticd, elaborarea de metodologii de conservare ex situ pe baza biotehnologiilor vegetale

petermen scurt, mediu si lung.
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ELENA MONICA MITO

Cercetator stiintific lll, Departamentul de Citobiologie Vegetald si Animala,
) Institutul de Biologie Bucuresti al Academiei Romane.

Licentiat in biologie, specializarea Biochimie in cadrul Universitdtii din Bucuresti, Faculta-
tea de Biologie (1997); Doctor in biologie al Universitatii din Bucuresti, Facultatea de Biologie
din 2005.

Experienta profesionala: conducdtor pentru 2 granturi cercetare si coordonator partener
intr-un proiect de parteneriat national, resposabil la 3 contracte de cercetare cu terti si parti-
cipant in echipa a peste 20 proiecte de cercetare nationale. Autor a 10 articole si coautor a 60
articole publicate in reviste nationale marea majoritate prezentate in cadrul unor conferinte sau
simpozioane nationale, dar si internationale sub forma de comunicari orale sau postere. Autor/
coautor la 4 capitole de carte publicate la edituri din tara. Coautor a unui brevet de inventie.

Competente in:biochimie vegetald- analize calitative si cantitative ale proteinelor, enzi-
melor, diversi metaboliti secundari (spectrofotometrie, electroforeza, cromatografie); biologie
moleculara (tehnici PCR); biotehnologie-tehnici de culturad in vitro la plante; dar si de microbi-
ologie- izolare caracterizare tulpini fungice, bacteriene; bionanotehnologii; biologie celulara-
tehnici de citologie (microscopie optica si electronicda TEM, SEM).

Directii de cercetare: inifierea, menfinerea si conservarea pe termen mediu si lung prin
culturi in vitro a unor specii rare, periclitate sau endemice din flora Roméaniei; evaluarea la nivel
biochimic a materialului biologic conservat pe diferite durate de timp; estimarea variabilitatii
genetice intra si interpopulationale a plantelor in habitatele natural; analiza variabilitatii mate-
rialului conservat si regenerat prin utilizarea markerilor moleculari; selectarea si caracterizarea
unor tulpini bacteriene si fungice de interes biotechnologic in protectia plantelor; bionanoteh-
nologii de obtinere a unor nanoparticule de metale nobile; producerea de metaboliti de interes
economic folosind biotehnologii vegetale.
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CRISTIAN BANCIU

Cercetator stiintific gr. lll, Departamentul de Citobiologie Vegetala si Animala,
Institutul de Biologie Bucuresti al Academiei Romane.

Absolvent al Facultétii de Biotehnologii a Universitatii de Stiinte Agronomice si Medicina
Veterinard Bucuresti, cu specializarea Biotehnologii Vegetale (2003); doctor in Biologie (2010);
bursa postdoctorala oferita de Academia Roména, Centru de Studii si Cercetéri de Biodiversi-
tate Agrosilvica “Acad. David Davidescu” al INCE (2012-2013), membru al Consiliului Stiin{i-
fic al IBB (2017-prezent).

Experienta profesionala: Autor principal si coautor a peste 33 lucrari stiintifice publi-
cate in reviste de specialitate, coautor a 3 capitole de carte, participdri la peste 30 conferinte
stiintifice nationale si internationale cu prezentari orale si postere. Secretar de redactie al re-
vistei Romanian Journal of Biology - Plant Biology, editatd de Editura Academiei Roméne (din
2016-prezent)

PREMIUL ”Ioan Todor” pentru lucrarea:"Conservarea biodiversitatii pteridofitelor din Va-
lea Valsanului”, acordat de Consiliul Judefean Arges si Muzeul Judetean Arges in 2012.

Coordonator sau membru in echipa de cercetare a peste 12 proiecte si granturi de cercetare
cu finanfare nationala si internationala.

Competente: Tehnici de culturi celulare vegetale, tehnici de microscopie optica, criocon-
servare, spectrometrie cu raze X, biologie moleculard, analiza biochimicd a spectrelor protei-
nelor si izoenzimelor, microbiologie.

Directii de cercetare: Analiza variabilitatii genetice a populatiilor de plante prin metode
moleculare si biochimice; conservarea in vitro si crioconservarea unor taxoni vegetali de inte-
res biotehnologic si taxonomic; ameliorarea prin metode biotehnologice a plantelor; dozarea
unor metaboliti secundari de interes farmacologic din specii de plante medicinale si cultivate;
caracterizarea taxonomica a unor populatii cu statut neclar cu ajutorul markerilor moleculari
si barcoding; biomonitorizarea poluantilor atmosferei, apelor si solului dar si a speciilor inva-
zive si alergene; monitorizarea si reconstructia unor habitate afectate de schimbidrile climatice
si influentele antropice.
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Cercetator stiintific, Departamentul de Citobiologie Vegetald si Animala, Institutul de
Biologie Bucuresti al Academiei Romane.

Absolventd a Facultatii de Stiinfe ale Naturii, Specializarea Biologie, Universitatea “Ovidius”
Constanta (2007); Master “Geneticd, Microbiologie si Biotehnologie”, Facultatea de Biologie,
Bucuresti (2009).

Experienta profesionala: participant la 4 proiecte de cercetare nationale; autor/ coautor
pentru 10 articole stiintifice (5 cotate ISI), numeroase prezentéri (postere sau comunicari ora-
le) la diferite conferinte nationale si internationale.

Competente:

Am participat la elaborarea unor cercetari stiintifice fundamentale in cadrul diferitelor pro-
iecte, privind interactiunile celulare si moleculare de la interfata tumora-stroma peritumorala
in situ (epiteliomul bazocelular, carcinomul scuamocelular, carcinom mamar si adenocarcinom
in timpul progresiei celulelor epiteliale transformate malign) si in modele experimentale.

Responsabilitati: participarea la proiectele stiintifice prin elaborarea protocoalelor de lu-
cru, analiza si interpretarea rezultatelor obfinute, valorificarea rezultatelor prin realizarea ra-
poartelor si a lucrarilor stiintifice.

Directii de cercetare: cercetarea la nivel ultrastructural a diferitelor patologii umane.
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FLORENTA ELENA HELEPCIUC

Cercetator stiintific, Departamentul de CitobiologieVegetala si Animala, Institutul de
BN Biologie Bucuresti al Academiei Romane.

Absolventd a Facultatii de Bioltehnologii din cadrul Universitatii de Studii Agronomice si
Medicina Veterinara Bucuresti, specializarea Biotehnologii vegetale (2005); Master in Bioteh-
nologii Agricole (2007); Doctor in biologie (2014).

Experienta profesionala: participant in cadrul a 9 proiecte de cercetare, autor/coautor a 19
lucriri stiintifice publicate in reviste nationale si internationale, coautor la un capitol de carte.

Competente in: biochimie vegetala si microbiana, biologie moleculara, biotehnologii vege-
tale si microbiene, biologie celulara.

Directii de cercetare: studiul interactiunii dintre plante, fungi si bacterii; evaluarea la nivel
biochimic a materialului biologic vegetal conservat pe diferite perioade de timp; estimarea
variabilitafii genetice intra- si interpopulationale a plantelor din habitatele naturale; analiza
variabilitatii materialului vegetal conservat si regenerat prin utilizarea markerilor moleculari;
evidentierea prin metode biochimice a unor metaboliti de interes biotehnologic si economic.
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GABRIEL-MIHAI MARIA

Asistent de cercetare stiintifica - Departamentul de Citobiologie Vegetala si Animala,
Institutul de Biologie Bucuresti al Academiei Romane

Absolvent al facultatii de Biotehnologii din cadrul Universitatii de Stiinte Agronomice si
Medicina Veterinara Bucuresti, specializarea Biotehnologii Medical Veterinare; master in Bi-
otehnologii in Protectia Mediului in cadrul Universitatii de Stiinte Agronomice si Medicina
Veterinara Bucuresti

Experienta profesionala: participant in cadrul unui proiect de monitorizare a bioacumu-
larii metalelor grele aeropurtate, coautor la 4 articole publicate in reviste de specialitate cotate
ISI, participare la o conferintd internationald cu 3 postere ca autor principal sau coautor si o
prezentare orald.

Competente: Tehnici de microscopie optica si electronicd (SEM, TEM), tehnici de culturi
celulare vegetale, spectrometrie de fluorescentd cu raze X.

Directii de cercetare: monitorizarea si reconstructia unor habitate afectate de schimbarile
climatice si influentele antropice, biomonitorizarea poluantilor atmosferici.
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MIHNEA VLADIMIRESCU

Asistent de cercetare stiintifica, Departamentul de Citobiologie Vegetala si Animala,
’ Institutul de Biologie Bucuresti al Academiei Romane

alld

Absolvent al Facultatii de Biologie din cadrul Universitatii Bucuresti, specializarea Biologie

(2016); Master in Genetica Aplicata si Biotehnologie, absolvit in cadrul Facultatii de Biologie a
Universitédtii Bucuresti (2018).

Experienta profesionala: Autor principal sau coautor a 3 articole prezentate la sesiuni in-
ternationale, prezentdri la conferinte nationale si participari la vizite de studiu in Islanda si
Norvegia prin intermediul unor proiecte finantate de EEA Grants.

Competente in: Biologie moleculara, tehnici de genetica moleculara.

Directii de cercetare: Analiza variabilitatii genetice intra si interpopulationale la specii de
plante de interes comunitar prin metode moleculare si biochimice, caracterizarea taxonomica
a unor populatii de plante cu statut neclar cu ajutorul markerilor moleculari si barcoding.
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