PhD students involved in BiolCEP project have presented their work at EFB2021 virtual conference.
EFB2021 is the major scientific conference organised by the European Federation of Biotechnology
(EFB) with 81 speaker and 206 poster presentations. EFB is Europe’s non-profit federation of National
Biotechnology Associations, Learned Societies, Universities, Scientific Institutes, Biotech Companies
and individual biotechnologists working to promote biotechnology throughout Europe and beyond.
As the independent “Voice of Biotechnology in Europe”, EFB promotes the safe, sustainable and
beneficial use of fundamental research and innovation in life sciences, while providing a forum for
interdisciplinary and international cooperation.

Brana Pantelic, Junior Researcher from Institute of Molecular Genetics and Genetic Engineering,
presented his work on selected degradation of PET-related substrates by Penicillium sp. MM41 strain
isolated from woodlice. This strain was able to completely degrade BHET in liquid culture after 10 days
of incubation with MHET release. Additionally, it was shown that MMA41 strain has an abillity to use
PET related monomers (PET-2mer and PET-2.5mer) as a sole carbon and energy source.

¢ Selective degradation of polyethylene terephthalate (PET) -related substrates by Penicillium sp. MM41
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Plastic waste has become a global problem with more
than 25 million tons of waste generated annually in
Europe. A large number of potential plastic-degrading
enzymes have been identified in bacteris and fungi
however most of these enzyme:
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newly isolated strain Penicillium sp. MM41 to produce
enzymes relevant for plastic degradation, with specific
focus on PET.

Results
A total of 22 morphologically distnct cultures were isolated
from woodiice. A strain named MMA1 was able to grow on all
Of the tested substrates except terephthaiic sGid (TPA). Ciearing
halos on bis{2- jethyl) terephthalate (BMET) (Figure 1)
and polycaprolactone (PCL) were observed.

In order to confirm results obtained on plate assays MM&1 was
BHET and ethylene giycol (EG)

o

but not on TPA.

Figure 2- Scanning slectron microscopy Images of MMA1 strain
[Magnifications: S00x, 1o, 2o}

Table 1 Dry mass derived sftes 10 days of culivation with different
substrates with and without N-2 amine
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Strain was grown on agar containing BHET 85 a carbon source

source was investigated using Mineral Sait Medium o, owe
agar plates y /) agar, 9 g/) N&;HPO, x 12H,0, 15 g/) prior to SEM analysis and recorded images are presented in
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x 2H,0, 0.1% trace elements solution, 0.025% N-Z -
amine and carbon source 310 g/l). Biomass was N dmine: componeis, poisent- I, ocignel | MSM | mechuln, A S oY . by
determined weighing dried, centrifuged culture potentially could have traces of carbon components. In order aoas | S .
precipitate, while the supernatant was analyzed by Vo Evelate Sl Sy Of growel on selecled subitraes o5 I ) og0. s -
HPLC. SEM images were obtained using Mira XMU SEM { 0", J 1
(Tescan™, Czech Republic) in back scatered electron Y e
mode 2t 20 kV sccelerating voltage e LS
MM41 was identified by sequencing the ITS region 2. MSM medium without N-Z amine w0 s
HPLC analysis was preformed with Eurospher Il 100-3 Biomass yields were estimated and results are presented in Figwe 3- Sructures of PET related substrates Figure 5- Rasuls of HPLC anatyss of cuiture supernatants of Aencilium 5. MMAL grown in MSM medium
C184 150 x 4,6 mm (Knauer, Germany) column. The Table 1 With 2.5 8/ of BHET as sole carbon source. After 15 days BHET was o longer detectable
i mobile phase consisted of 20 % (v/v) acetonitrile, 80 %
(v/¥) 10 mM suifuric acid in ultrapure water at a flow
rate of 08 mimin under isocratic conditions e e
Detection of BHET and its derivatives was Carried out
using 3 UV/Vis detector at 241 nm {run time 25 min). Strain MM41 produced clearing halos on BHET and PCL. BLAST analysis showed the highest sequence similarity with Penicilium
citrinum. MMA1 strain was able to completely degrade BHET in liquid culture after 10 days of incubation with presumably MHET

PET related substrates used it this research were
[previously described by Diapoyic et al, 2021

BiOICEP(O B2 % F

being released. Additionally, it was shown that MM41 strain has an abillity to use PET related monomers (PET-2mer and PET
2.5mer) as carbon and energy source.

Contact: branapantelic@imgge bg.ac.rs

Diana Garza, PhD student at Athlone Institute of Technology presented her research on enzymatic
potential of microbes isolated from polluted sites. Selected sites proved to be good sources of
potential PET degrading enzyme producer. Isolated strains showed an ability to use plastic
related substrates as a sole carbon source. Further research will be focused on conversion rate of
tested substrates in liquid culture.



MICROBES WITH AN APPETITE FOR PLASTIC: EXPLORING THE ENZYMATIC POTENTIAL OF CONTAMINATED SITES

Diana Garza Herrera?, Marija Mojicevic’, Jasmina Nikodinovic-Runic?, Margaret Brennan-Fournet’

1Athlone Institute of Technology, Dublin Road, Athlone, Co. Westmeath, Ireland; ?Institute of Molecular Genetics and Genetic
Engineering, University of Belgrade, Belgrade, Serbia

INTRODUCTION METHODS RESULTS

The search for effective plastic waste management methods
has been the focus of recent intense scientific research.
One of the most is

degradation of plasacandtheremevdofmonomsrsfor
their upcycling (1,2).

Alarge number of potential plastic-degrading enzymes have

been identified from associated microbes. The aim of this

study is to identify microbial strains that have been

to heavily polluted sites with enzymatic potential to utilize
(PET) and poly (PU) as
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Figure 1. Microbial isolation process
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Soil samples were obtained from landfills and other plastic
polluted sites. Microbial isolation was carried out using three
different growth media: LA (10 g/l tryptone, 5 g/l yeast extract,
10 g/l NaCl, 15 g/l agar), SAB (40 g/l glucose, 10 g/l peptone,
15 g/l agar) and ISP2 (4 g/l yeast extract,10 g/l malt extract
powdsr 4 g/l glucose, 20 g/l agar). The ability to use plastic

lated substrates as a sole carbon source was tested using a
Mlneval Salt Medium (MSM) (15 g/l agar, 9 g/l Na2HPO4 x
12H20, 1.5 g/l KH2PO4, 1 g/l NH4CI, 0.2 g/l MgSO4 x 7H20,
0.2 g/l CaCI2 x 2H20 and carbon source 3-10 g/l). Esterase
activity screen was conducted using coconut oil as a
substrate. Cultures were incubated for 14 days at 30°C.
Visible growth on the plates was considered as a positive
result. Selected isolates were cultivated in liquid MSM
medium using PET and PU as a sole carbon source.

Figure 3. Isolate growing on Impranil showing halo zone (left);
Esterase activity detection under UV light, using coconut oil plates
(right)

Visible growth on the plates was considered as a positive result. A total of
98 morphologically distinct cultures were isolated and screened for
esterase activity (8%). 24.7% of tested isolates showed an ability to grow
on PET. 19% isolates showed medium growth on Impranil, while 10%
showed extensive growth in contrast with the control plates (Figure 2).

Certain strains showed a visible halo in medium with Impranil substrate
(Figure 3). These isolates were tested in MSM liquid culture with
polyurethane as a sole carbon source and the growth rate was estimated.
Experiment in liquid culture was conducted with strains that showed ability
to grow on PET substrate as well (Figure 4). Results are presented in
Figure 5.

Figure 5. Growth rate of isolate 53 cultivated in liquid MSM with PU (left) and isolate
48 cultivated in liquid MSM with PET (right) as a sole carbon source

CONCLUSIONS

% Selected sites are important source of valuable enzyme
producing microbes.

* Isolated microbial strains showed an ability to grow on PET and PU as a
sole carbon and energy source.

> Fum\errsseamhwlllbefoweedonmkmd substrate conversion rate
of and their of action.
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Eduardo Lanzagorta Garcia, PhD student at Athlone Institute of Technology presented his work on
the enhancement of bacterial cellulose (BC) antimicrobial properties. Supplemented curcumin was
easily absorbed by BC during its production. Results showed increased yield of produced BC in the
presence of curcumin. Effective antimicrobial activity was observed as a result of curcumin
supplementation. Addition of TSNP provided further increase to antimicrobial activity, against Gram-
positive and Gram-negative evaluated strains. Further analysis will be performed for optimization of
supplemented production and evaluation against a wider variety of bacterial strains.
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Bacterial Nanocellulose (BC)-based materials have attracted a great
deal of attention due to their unique mechanical and biodegradable
properties'. Despite the vast applications of BC which _include
wound dressings, drug carriers and packaging materials, they still
require a boost in their antimicrobial propertics.

This study is focused on the enhancement of BC antimicrobial
performance during BC production in curcumin(Cur)-based medium,
followed by _incorporation of antimicrobial triangular silver
nanoparticles (TSNP) in the produced BC.

* Supplemented medium resulted in visual change

production yield (Figure 2,
‘Table 1). It was observed that bacterial in powd

Medium BC yleld [mg)

Regular HS 127mg

+2% Cur 189.4mg

METHODS

BC was preparcd using Komagataeibacter medellinensis strain.
Cultivation was conducted in the presence and absence of curcumin.
TSNP were incorporated in the produced BC, using ex situ method’.
Successful incorporation of TSNP in BC was verified via energy-
dispersive X-ray spectroscopy. Antimicrobial activity was tested in
liquid culture against Escherichia coli and Staphylococcus aureus
strains. (Figure 1)

+10% Cur 306.8 mg

* Results suggested that antimicrobial performance of BC cultivated in the presence of curcumin was significantly
enhanced against both tested strains in comparison to the bare BC (Figure 3) .

* Incorporation of TSNP in the BC produced in the presence of curcumin, resulted with material that inhibits growth
of E. coli, and an even higher inhibition against 5. aureus (Figure 3).

CONCLUSIONS

« Supplemented curcumin was easily absorbed by
BC during its production.

« Supplementation of curcumin increased the yield
of produced BC.

*  Effective antimicrobial activity was observed as a
result of curcumin supplementation
against examined Gram-positive and Gram-
negative strains.

* Addition of TSNP provided further increase to
antimicrobial activity against both
examined strains.

* Further analysis will be performed for
optimization of supplemented production and
evaluation against a wider variety of bacterial
sink. CONTACT

*  Eduardo Lanzagorta Garcia:
- elgama@rescarch atac

YW @Ed_Lanzagorta

in www linkedsn com in ed lanz

* Marija Mojicevic:

encatic
1.5.Q. Chental. 10 Funding for his projoct was prvided by AIT Presidont Seed Fund, by Earopean Union's wmajicaricliei. 2
2 SPTimetal 870292 (BiolCEP) and was supported by the National Natural Science Foundation of China num-bers: mummum s Academy of Sciences: Margaret Brennan Fournet:
s e e ol 0018 B et ol g 1013301 ity 3196133014). Thi i oo & e of B g VB NE mfoumetQaitie
bis ct number NWE1058 (CURCOL). BioICEP:



