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6HNic — un posibil medicament?
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Reprezentarea schematicd a wunui receptor
nAChR ardtand (a) incorporarea in membrana,
spatiul sinaptic, citosolul si (b) situsurile de
legare a acetilcolinei.
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Abstract: 6-hydroxi-L-nicotine (6HNic) has an important potential as a drug for neuro-degenerative disorders and a 6-hydroxy-L-nicotine in Alzheimer's disease rat model

suitable simple and reliable method for obtaining contaminant-free 6HNic preparations is required. Here, we envision the

in-vitro production of 6HNic by using purified nicotine-dehydrogenase (NDH) followed by HPLC or capillary Lucian Hritcu®, Marius Stefan®, Roderich Brandsch®, Marius Mihasan*

electrophoresis techniques and we focus on the isolation and cloning of the three genes coding the NDH enzyme. A PCR .
protocol was established for easy amplification and the DNA fragment containing the ndhLSM genes was directionally H
cloned into the pART2 vector.
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Materiale s1 metode
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Tlipisi  wtilizate si comdiffii dle cecestere:
Altttrobacter  nicotinovorams — pXOlt, pp¥D1-
culkivate i mediul eitrat suplinmait @u meebHaa
®% si 0. @@§ % selutie de MRk s Wih AeBie06r
TSR 12 @BLSY pfpm.*

Spectrele de absorbtie: au fost inregistrate pe un
spectrofotometru  Beckman Coulter DU 730 Life
Science utilizand mediu 01trat ca etalon

y

Analiza HPLC a fost realizata pe un sistem
Bischoff echipat cu 2 pompe, un detector DAAD,
si 0 coloana Nucleodur RP C18 ec (150x4.6 mm,
cu dimensiunea particulei de 3um).

*Eberwein, H., Gries, F. A., Decker, K. (1961): /On the decomposition of nicotine by bacterial enzymes. II. Isolation and
characterization of a nicotine-splitting soil bacterium]. Hoppe-Seyler’s Zeitschrift fiir physiologische Chemie, 323, 236—
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1. Stabilirea conditiilor optime pentru separarea 6HNic de nicotina

Coloana cromatografica Faza mobila  Raport Debit/temperatura Detectie Referinta

Kromasil KR100-5C18,
150mmx4.6mm; dimensiunea Metanol:1 mM H,SO, 15:85 0,5 ml/ min / 30°C 210 nm (Wang et al., 2005)

particulei este de Sum

Kromasil KR100-5C18,
150mmx4.6mm; marimea  Metanol:1 mM H,SO, 25:75 0,5 ml/ min / 30°C 207nm  (Tang et al., 2008)

particulei Spym

Kromasil KR100-5C18,
150mmx4.6mm; dimensiunea Apa distilata:Metanol  75:25 0,5 ml/ min / 30°C 210 nm (Tang et al., 2009)

particulei este de Sum

Grace Alltima C18, 263 nm;
4.6x250 mm; dimensiunea  Metanol:Apa distilata ~ 10:90 0,5 ml/ min / 30°C 232 nm; (Maetal., 2014)
particulei este de Spum 307 nm

Eclipse XDB-C18,
250x64.6 mm; dimensiunea  Metanol:1 mM H,SO,  5:95 0,5 ml/ min / 30°C - (Liuetal., 2014)

particulei este de Sum
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Concentratie de metanol (%)

A A

Cromatograme tipice pentru separarea
Dependenta timpilor de retentie fatd de nicotinel si a 6HNic folosind ca faza mobila
concentratia de metanol un amestec de acid sulfuric ImM s1 metanol
in raport de 75:25

Cea mai eficienta separare => acid sulfuric 1mM si metanol in raport de 75:25




2. Dezvoltarea microorganismului Arthrobacter nicotinovorans pe medii cu nicotina

Curba de crestere a tulpinilor de A.
nicotinovorans pAOl+ si pAOl- pe

mediu cu nicotina

>

Densitatea celulara (DO 660 nm)
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3. Separarea cromatografica a mediului de cultura din Arthrobacter nicotinovorans

W
o o4 T/\CW S S S O O Separarea cromatografica a
S A A <d compusilor din mediul de cultura a
m{{vrr A . ™ tulpinei Arthrobacter nicotinovorans
AT D N M. T4 Y pAOI

o

» Prezenta in cromatograme a primului intermediar metabolic indici faptul ci faza
mobila folosita este cea care asigura separarea cromatografica a 6HNic din mediul de
cultura.
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* S-a reusit stabilirea unui protocol de separare a intermediarilor
metabolici ai nicotinei ce apar In mediul de cultura a
microorganismului Arthrobacter nicotinovorans pAQO1+

* Faza mobila optima pentru separarea nicotinei de 6HNic este
compusa din acid sulfuric 1ImM si metanol in raport de 75:25.

* Utilizarea directa a celulelor de Arthrobacter nicotinovorans
pAO1+ cu scopul de a transforma nicotina intr-un compus cu
potential biotehnologic precum 6HNic este realizabila.



Rezultatele obtinute au permis: :
‘_ ’ Conferinte

BOIANGIU Rizvan Stefan, GUZUN Doina, MIHASAN Marius, Time dependent accumulation of
R e P nicotine derivatives in the culture medium of Arthrobacter nicotinovorans pAOl1, 1st edition ”Young
Researchers in BioScience International Symposium”, Cluj-Napoca, Roménia 23-27 Tulie 2014;

GUZUN Doina, BOIANGIU Rézvan Stefan, MIHASAN Marius, Dinamica acumulirii derivatilor
nicotinici in mediile de Arthrobacter nicotinovorans pAO1, Conferinta stiintifica anuala a Facultatii
de Biologie, UAIC, ”Conservarea biodiversititii in contextul dezvoltarii durabile”, Iasi, Roménia
23-25 Octombrie 2014;

GUZUN Doina, BOIANGIU Rizvan Stefan, MIHASAN Marius, Dinamica acumulirii derivatilor
nicotinici in mediile de Arthrobacter nicotinovorans pAOIl, Sesiunea nationald de comunicari
stiintifice studentesti, Editia a XIX-a, Etapa a I-a, USM, Chisinau, R. Moldova 17 Martie 2015;

GUZUN Doina, BOIANGIU Rizvan Stefan, MIHASAN Marius, Dinamica acumulirii derivatilor
nicotinici in mediile de Arthrobacter nicotinovorans pAOIl, Sesiunea nationald de comunicari
stiintifice studentesti, Editia a XIX-a, Etapa a II-a, USM, Chisindu, R. Moldova 13-14 Mai 2015;

Analele Stiintifice ale Universititii ,,Alexandru loan Cuza”, Sectiunea Genetica i Biologie Moleculard, TOM XV, 2014

TIME DEPENDENT ACCUMULATION OF NICOTINE DERIVATIVES
IN THE CULTURE MEDIUM OF ARTHROBACTER NICOTINOVORANS
pAO1

RAZVAN BOIANGIU !, DOINA GUZUN ', MARIUS MIHASAN "

Keywords: Arthrobacter, catabolic megaplasmid, nicotine, 6-hydroxi-L-nicotine, HPLC, biotechnology.

Abstract:  Previous studies have shown that the metabolic intermediate 6-hidroxy-D-nicotine (6HNic) found in the
Arthrobacter nicotinovorans pAQO1+ nicotine catabolic pathway has the ability to bind nicotinic acetylcholine receptors
and to sustain spatial memory in rats. These properties make 6HNic a valuable compound with some potential for medical
applications, thereby a suitable, simple and efficient method for producing 6-hidroxy-D-nicotine is necessary. Here, we
focus on identifying the best moment for harvesting 4. nicotinovorans cells in order to directly convert nicotine to 6HNic
with the best yield. The growth of A. nicotinovorans pAO1+ was monitored and the correlation between the growth
phases and nicotine metabolism was established. After about 5 hours of lag, the strain entered the log phase and was fully
grown after 10 hours. The nicotine concentration began to drop dramatically as the pAO1+ culture reached saturation and
was depleted in 5 hours. As the nicotine concentration dropped, 6HNic began to accumulate, reaching the maximum
levels after about 11 hours of growth. Two other products could be detected by HPLC, one which was identified as the
nicotine-blue (NB) pigment and a second a still unknown end-product.



CROMATOGRAFIA DE iINALTA PERFORMANTA iN MEDIU LICHID
(HPLC) PENTRU SEPARAREA UNOR DERIVATI METABOLICI DIN

ARTHROBACTER NICOTINOVORANS
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