Popredné vyskumné
pracoviska STU

HUSTU

SLOVENSKA TECHNICKA
UNIVERZITA V BRATISLAVE

PRACOVISKO BIOTECHNOLOGICKE) PRIPRAVY BIOPRODUKTOV
OBOHATENYCH O BIOLOGICKY AKTIVNE LATKY A ENZYMY

Charakteristika hlavnych ¢innosti:

\/yskum sa zameriava na biotechnologickd
pripravu bioproduktov pomocou fungalnych
polosuchych kultivacii s obsahom biologicky
aktivnych metabolitov (polynenasytené
mastné kyseliny, karotenoidné pigmenty,
provitamin D, skvalén, koenzym Q10, fun-
galna vlaknina a pod.) a réznych enzymov
(amylazy, xylanazy, lipazy) s ich naslednym
vyuzitim v biomedicinalnej, farmaceutic-

kej, potravinarskej a veterinarnej praxi.
Unikatnym aplikovanym vyskumom v Eurdpe
(nase laborat6rium je ako jediné v Eurépe
vybavené poloprevadzkovym fermentorom
na polosuché kultivacie) je optimalizacia
bioinzinierskych parametrov a regulacnych
aspektov pripravy prefermentovanych
bioproduktov polosuchymi kultivaciami

v poloprevadzkovych fermentoroch a prenos
vysledkov z laborat6rnych experimentov

do poloprevadzkovych objemov (scale-up)

s vypracovanim know-how pre jednotlivé
technolégie. Zameranie tak spaja klasické
biotechnolégie a agrobiotechnoldgie s cielom
zlepsit' nutricné vlastnosti agrosurovin

na bioprodukty s vysokou mierou pridanej
hodnoty. Dolezitou scastou tohto zamera-
nia je génové inzinierstvo a charakterizacia
hlavnych génov kédujdcich biosyntézu bio-

Poloprevadzkové laboratorium polosuchych fermentacii (fermentor BLBIO-

30SS s prislusenstvom)

logicky aktivnych metabolitov a ich funkéna
expresia v mikroorganizmoch a rastlinach
(genomicka a proteomicka analyza). Za-
meranie tak tvori ucelend a unikatnu cast'
vyskumu biotechnologickej nadprodukcie
cielenych biologicky aktivnych metabolitov,
kde vysokoprodukéné mikroorganizmy sd
nielen vybornymi modelmi pre tieto Stidie,
ale aj vyhodnymi donormi génov na pripravu
novych ,na mieru Sitych” mikroorganiz-
mov a rastlin s vylepsenymi vlastnostami.
Kolektiv doc. Certika je medzinarodne res-
pektovany a aktivne spolupracuje s viacerymi
domacimi a svetovymi pracoviskami.

Pristrojové vybavenie: B
Biotechnologické laboratérium doc. Certika
je ako jediné v Eurépe vybavené polopre-
vadzkovym fermentorom na polosuché
fermentacie (BLBIO-30SS). K dispozicii s
aj termoregulovatelné trepacky na pracu

s roznymi velkostami kultivacnych médit

a fermentor pre submerzné kultivacie.
Izola¢né metddy produktov po fermentacii
su determinované charakterom izolova-
nych mikrobialnych metabolitov (filtracné
a extrakené zariadenia, centrifigy, vakuova
odparka). Strukturalna analyza prirodnych
latok je analyzovana najmodernejsou

technikou zaloZenou na chromatografickych
analyzach: GC s FID a MS detektormi a au-
tosamplerom (Agilent Technologies), HPLC
s DAD and Rl detektormi a autosamplerom
(Agilent Technologies), TLC s autosample-
rom (Camag automatic TLC sampler 4),
roznymi vyvijacimi komorami s naslednymi
vizualizaciami a kvantifikaciami pomocou
denzitometrického detektora TLC platni
Camag v rozmedzi 190 — 900 nm. Pre
antioxidacné a radikal-zhasajice vlastnosti
latok je k dispozicii UV/VIS spektrofotome-
ter NanoPhotometer™ IMPLEN. Experimen-
talne laboratéria pre génové inZinierstvo s
certifikované laboratéria na pracu s GMO
vybavené laminarnymi a inkubac¢nyni boxmi,
PCR s teplotnym gradientom, hibokomra-
ziacim boxom, centrigfligami a pod.
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Laborat6rium génového inZinierstva

Mikrobiologické a kultivacné laborat6rium
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LABORATORY OF BIOTECHNOLOGICAL PREPARATION
OF BIOPRODUCTS ENRICHED WITH BIOLOGICALLY
ACTIVE COMPOUNDS AND ENZYMES

Description of main activities:

The research is focused on study and regu-
lation of microbial production of biologically
active lipophilic compounds (polyunsa-
turated fatty acids, carotenoid pigments,
squalene, mycosterols, coenzyme Q10,
fungal fibers, glycoproteins, etc.) as well as
enzymes (amylases, lipases, xylanases etc.)
by solid state and submerged fermenta-
tions and applications of these bioproducts
in biomedicine, pharmaceutical and food/
feed fields. Bio-engineering parameters

of fungal solid state fermentations for
bioproducts preparation are optimized and
regulated using semi-scale fermentation
tank (it is unique in the Europe) with the
aim to scale-up results from laboratory to
industrial scale and to provide know-how
for such biotechnological processes. An
important part of the work also deals with
gene engineering, characterization of the
key gene coding biosynthesis of biologically
active compounds and their functional
expression in microorganisms and plants.
The work links classical biotechnology and
agrobiotechnology as well as microbial and
plant genomic and metabolomic with the
aim to improve nutritional properties of

Transgene cereals containing polyunsaturated fatty acids prepared by
functional expression of fungal fatty acid desaturase genes (collaboration
with Plant Production Research Centre in Piestany)

agro-sources into high-valued bioproducts.
The whole laboratory outputs create

a unique part of the research aimed on
biotechnological production of biologically
active metabolites, where highly producing
microorganisms are not only excellent
study models and “cell factories”, but also
as useful donors of genes for production of
"tailor-made” microorganisms and plants
with new properties. The team of Assoc.
Prof. Certik is internationally respected and
actively collaborates with several national
and world-known universities, institutions
and industrial partners.

Equipment available:

Biotechnological laboratories are equipped
with a semi-scale fermentation tank BL-
BIO-30SS as the only one in the Europe and
with standard techniques used for submer-
ged fermentations (shakers, fermenters) as
well. Separation and purification methods
of product/s after fermentations are deter-
mined by properties of isolated microbial
metabolite/s (filtration and extraction
instruments, centrifuges, rotation vacuum
evaporator, freeze-dryer). The research
group is equipped with modern instruments

Prefermented
bioproducts enriched
with polyunsaturated
fatty acids and
pigments prepared
by fungal solid state
fermentation and
their application

for preparation of
functional cereal-
based products

engineering

for structural analysis of natural com-
pounds based on chromatographic methods
such as GC with FID and MS detectors and
autosampler (Agilent Technologies), HPLC
with DAD and RI detectors and autosampler
(Agilent Technologies), TLC with autosam-
pler (Camag automatic TLC sampler 4), and
different elution chambers with following
visualization and quantification using den-
sitometry detector (CAMAG TLC Scanner 4,
with range of 190 — 900 nm). UV/Vis mea-
surements is carried out using NanoPhoto-
meter™ IMPLEN. Experimental laboratories
for gene engineering are certified for GMO
and are equipped with laminar and incuba-
tion boxes, PCR with temperature gradient,
centrifuges and deep freezer.
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Highly oleaginous and pigment forming microbial strains prepared by gene

Microbiological and cultivation laboratory



