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Caracteristicile microorganismului Paenarthrobacter nicotinovorans
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Este o actinobacterie Gram pozitiva, strict acroba;
Izolata din solurile cultivate cu tutun;

Reprezinta microorganismul gazda pentru megaplasmidul pAO/;

il e

Recunoscut pentru abilitatea de a metaboliza niotina;

M. R. Keddie, M. D. Collins, D. J.
(1942 Genus Arhtrobacter. In
Bergey’s Manual of Systematic
Bacteriology 2nd edition.

Brandsch si colab., Universitatea Albert Ludwig din Freiburg,
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Izolarea si secventierea plasmidului
Arthrobacter Oxydans 1—PAO1
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Modul de legarea a 6-hidroxi-L-nicotinei (A) si nicotinei
(B) in situsul receptorilor nicotin-acetilcolinici (nAChR)

o
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6-hydroxy-L-nicotine from Arthrobacter nicotinovorans
sustain spatial memory formation by decreasing brain
oxidative stress in rats
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WWW. uaic.ro
NN Nornicot
"l @ .I.| ornicotine
i
HO CH3 N° CH3 CHy

6-Hydroxy-L-Nicotine L-Nicotine

I 6-Hydroxy-D-Nicotine I

GHLNO\ Q/Q‘/SHDNO
HO™ CHy

6-Hydroxy-N-Methylmyosmine

+H,0

oy
=z | H
HO \
6-Hydroxypseudooxynicotine

[N-Methylaminopropyl-(6-Hydroxypyridyl)-Ketone]
KDH
Il

J\AJ\/M

SN~ TOH
2,6- Dlhydroxypseudooxynlcotlne

NONH

HO N OH HO
2,6-Dihydroxypyridine ¥-N- Methylamlnobutyrate

DHPH l

o
X OH
/(N:Eo HO)I\/\/NH
HO OH

2,3,6-Trihydroxypyridine  y-Aminobutyrate (GABA)

v

| maso

N-Methylmyosmine

$ CH,
Qi/\/AH

Pseudooxynicotine

v
@J\/\ COOH

Methylamine + 3-Succinoylpyridine

v
[Ty @i/\ COOH

6-Hydroxy-3-Succinoylpyridine

=

HO™ °N

Succinate + 2,5-Dihydroxypyridine

Blue Pigment




UNIVERSITATEA "ALEXANDRU IOAN CUZA" din IASI www. uaic.ro

3.5 - a —e— Control —— GHLN

Working memory errors
N

1.5 4
1 -
0.5 4
0
1 2 3 a 5 6 7 Labirintul cu brate radiale
davys of training
30 1 90 -
» a * P 80 - b *
2 25 1 I z
B o 70
= =
E 20 g 60 1
=3
& 15 - £ 50 -
- 2 40 -
N
3 10 A g 30 -
§ 5 £ 20 1
J-)' 10
o T 1 0 T
Control 6HLN Control 6HLN Labirintul Y
Biomedicine & Pharmacotherapy :g
Volume 86, February 2017, Pages 102—108 b - . .
s Laboratorul de Neurobiologie, Facultatea de
BTN Biologie, Universitatea Alexandru Ioan Cuza
Nicotine versus 6-hydroxy-L-nicotine against chlorisondamine din Iagi

induced memory impairment and oxidative stress in the rat
hippocampus

Lucian Hritcu % . 88 Radu lonita, Diana Elena Motei, Comelia Babii, Marius Stefan, Marius Mihasan & . &4



"xﬁxi’
1

UNIVERSITATEA "ALEXANDRU IOAN CUZA" din IASI WWW. Uaic.ro

6HNic se acumuleaza pentru o perioada scurta de timp
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Scopul lucrarii: Inactivarea genei ce codifica 6HLNO de pe pAO1 printr-un vector

suicidal

o cale alternativa de crestere a acumularii a 6HNic in mediu de

Culturé in Vederea iZOlérii Analele Stuntifice ale Universititii , Alexandru loan Cuza”, Sectiunca Geneticd 1 Biologic Moleculard, TOM XV, 2014

TIME DEPENDENT ACCUMULATION OF NICOTINE DERIVATIVES
IN THE CULTURE MEDIUM OF ARTHROBACTER NICOTINOVORANS
pAO1
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_ Materiale s1 metode
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Tulpini utilizate: E. coli XL1- Blue si Paenarthrobacter nicotinovorans pAO1

Cultivate pe mediu citrat cu solutie de minerale

Cultivate pe mediu LB cu L ]
(5ml/L), kanamicina (70 pg/ml) si 0,05 %

tetraciclina TS
nicotina
Plasmizi utilizati:
Jo8 ‘?Y.uf %f" stop codons
4030.st1.: e, SMIBER24 -+ overrrerssssssiassassssssssssssassssasenangateranes | 567
3977,Vspl, - ¢ 270 )B(s%::"
3
lacZ-alpha’ Smal 576
oriV N
4287
..Sst1 875
..Ncol 912
cmx
pOKU9-cmB alpha
2 4164 bps
303001
& 2114
Scal, 1220
S
' Am ' 2 Z i,
2742,Vspl’ ¥ e alphy
"%, BamHI,1500
% Sma, 1514
% Kpnl, 1518
11 Sstl,1524
* : EcoRI,1530
? Ndel,1743 P 2620 3208 pBR322

ofi



'!"vz'f :
w UNIVERSITATEA "ALEXANDRU I0OAN CUZA" din IASI www.uaic.ro
1

Izolarea ADN-ului plasmidial

Bglll

Digestia enzimatica

CloneJET™ PCR Cloning Kit Thermo
BamH]1 Scientific

Ligarea si transformarea

ZYMO RESEARCH

The Beauty of Science is to Make Things Simple*

Purificarea ADN-ului

ZR Plasmid MiniPrep™-Classic kit
o B
@

— | 1. Prin digestii —_—

Verificare 0= .
2. Prin PCR Bio-Rad Gene Pulser W/ Capacitance Extender &
Pulse Controller

Transformare si
selectie cu antibiotic
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BamHI Verificare prin digestii

Primeri utilizati:

m Hind[6hlnofw  5’AAG AAG GAA AGC TTT GTA TGA CGC GA3’

Kpnl6hlnorev 5’GTC TGC AGG TAC CTACGAATG CAG 3’

pH6EX3-6HLNO
~ 6 kb

1,50

pH6EX3-6HLNO-

cmx
~7,5 kb

Verificare prin PCR L
Program PCR

Etapa Temperatura (°C) Timp
1  Denaturarea initiala (Hot-Start) 95 5 min
2 Denaturare 95 1 min
3 Legare primer 54, 58, 62, 66 45 sec
4 Sinteza 72 3 min

Etapele 2-4 se repeta de 35 de ori
AT PR TIPS 2 U0l Termociclor Biometra T Gradient
6 Finalizarea reactiei 4 -



Rezultate s1 discutii
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Digestia enzimatica si insertia cmx in plasmidul pH6-6hlno ~6kb
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‘ Verificarea prin electroforeza in gel de agaroza a ADN-ului plasmidial

Vectorul fara
fragmentul cmx

Transformanti E.coli

Digestie cu BamHI si Ncol

pHGEX3 PpHGEX3  pHGEX3 Coll
netiiat BamHI ) §
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Transformarea prin electroporare a P. nicotinovorans

Fragment 6HLNO (~1,2 kb) + Fragment cmx (~1,5 kb) =
6HLNO-cmx (~3 kb)



— Concluzii
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* P, nicotinovorans este capabil sa degradeze nicotina datorita enzimelor
codificate de megaplasmidul pAO1;

* 6HNic este un compus cu proprietati terapeutice, are efecte pozitive
asupra memoriei spatiale si in daunele provocate de stresul oxidativ;

* Blocarea catabolismului nicotinei prin intreruperea unei gene
reprezinta o strategie alternativa pentru a utiliza tutunul si deseurile
sale ca resursa de biomasa prin transformarea nicotinei in compusi
valorosi de piridina;




