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Biotool

€ Biologicke nastroje pro hodnoceni znecisteni
horninoveho prostredi a jeho dalsiho vyvoje

& Vyzkumny projekt financovany EU, 9 partneru z 5 statu
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e Earth Tech CZ — geologicka a geochemicka
charakteristika zkoumanych lokalit a zastupce
komercni sféry (vyuziti vysledku v praxi)
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http://www.gbf.de/biotools/index2.html

Hlavni cile vyzkumu

€ nastroje molekularni biologie pro hodnoceni
slozeni pudni mikroflory a jeji metabolické
kapacity odbouravat polutanty

€ nastroje molekularni biologie pro hodnoceni
stresoru v horninovém prostredi

€ vyuziti vzorkovani drevni hmoty pro detekci

polutantu
¢ hlavni zajmove polutanty — BTEX,
chloroeteny
& Baptiach
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Zajmove lokality

€ HradcCany — rozsahla kontaminace zemin a
podzemnich vod ropnymi produkty (letecky
petrolej, benzin)

& SAP s.r.o. — lokalita s rozsahlou kontaminaci
zemin a podzemnich vod chloroeteny
(primarné PCE)
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Lokalita Hradcany

@& 5 vzorkovacich mist, vzorky zemin odebirany 3x v

rozmezi dvou let

bod NEL BTEX

HRB-1 90 - 170 mg/l | 0,01 — 49 mg/l (vyrazny

(5 -6 rok Sanace) pOkles \" prﬁbéhu prOjektU)
HRB-2 40 — 180 mg/l | 0,04 — 10 mg/l (kolisani)

(3 -4 rok sanace)

HRB- 3 40 - 77 mg/l | 43 =70 mg/l

(0 — 1 rok sanace)

HRB-5 2—"7mg/l 0,7-1,1 mg/l

po dokonceni

HRB-0 <0,1 mg/l <0,5 ugl/l

& TRV eingiton] LA, By



Detekce taxonomického slozeni pudni
mikroflory a jeji metabolicke kapacity
metodami nezavislymi na kultivaci

MICROBIAL COMMUNITY

Not yet cultured
; [ . Aromatic contamination
Microscopy ;
Culturable —

CFUs and isolates DNA array

Total DNA extraction

g A

Metagenomics /S8

Screening Ve Yo
Functional or Sequence dependent

Fingerprinting

Known specificities or regioselectiVitie S A\g
Kinetic novelties?
Phylogeny of protein space
Sequence peculiarities?




Slozeni pudni mikrofléry na lokalité Hrad¢any , ~
Biotool
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Detekce genu kodujicich enzymy klicové pro |§
biodegradaci (TBI- toluen- bifenyl oxygenaza)i
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Fosfolipidy jako biomarkery [gisl
V procesu bioremediace

fosfolipidy jsou
slouceniny tvorici
cytoplazmatickou

Permeability Barrier — Prevents leakage and functions as a membranu bunék
gateway for transport of nutrients into , S
and out of the cell e latky specifické pro

Zivé organismy,
mozno vyuzit ke
kvantifikaci biomasy
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Adaptace na stres — zmeéna viskozity

membrany
Nasycené mastne ) > Nenasycené mastné
Kyseliny e kyseliny
High Melting Point Sovents Low Melting Point
C16:0/C16:0 =63 °C C16:1/C16:1 =-34 °C
> malo visk6zni membrana > vysoce viskézni membrana

Model maslo . ) )
Model olivovy olej
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Obsah fosfolipidovych mastnych §
kyselin

Biotool
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Stupen nasyceni mastnych
Kyselin

degree of saturation

3 4 5.5 6.5 finished background
cleanup

Years of treatment/ soil status
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Specific biodegradation in clean-up fileds
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DilCi zavery

€ vysledky vyzkumu pomoci metod molekularni
biologie poskytly detailni informace o vyvoji
mikrobialniho oziveni lokality

€ ukazaly ze s postupem sanace dochazi ke
snizovani toxicity horninoveho prostredi pro
mikroorganismy

& vyzkum prispel k prohloubeni znalosti o
prubéhu biodegradacnich procesu
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BB iotool

Detekce chloroetenu v drevni
hmote

& Hypothesis

If soil or groundwater are polluted

chemicals will be found in stem,

leaves or fruits and may be used to
subsurface pollution.

& A ”standard plant” transpires
approx. 1 liter/day/m?

- good chance for upwards-
transport of chemicals

ST
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Experimental Site Biotool

A carcass disposal plant in Northern Bohemia,
PCE used for material processing for 25 years (till 1988)
Total PCE consumption about 4.000 tons

Three methods used
for subsurface
contamination
characteristics

Groundwater
sampling
Tree core sampling

MIP (fmembran_e
Interface probing)
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Tree core sampler 4
used in forestry —
tree age and health -~ ~
state &7

4~ GCIMS headspace
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172 A@‘p tree core sampling

264 chloroethene concentration
in tree core (/49/kg)
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Membrane Interface
Probing

& pneumaticky zarazena
sonda se zahfivanou
ploskou (110-130 °C
,ZzehliCka"®)

& Vv horni Casti plosky
polopropustna membrana,
prestup tékavych VOC do
kapilary s héliem

« kapilara dopravi
kontaminanty do
detekcnich pristroju — PID,
FIC, DELCD (organicky
vazany chlor)
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DilCi zavery

& podarilo se overit v praxi experimentalni
metodu detekce chloroetenu v drevni hmoté

& metoda byla zavedena do praxe ve
spolupraci se spolecnosti Monitoring s.r.o.

e prfi dalSich etapach pruzkumu lokality
vzorkovani drevni hmoty poskytlo vyrazne
spolehlivejsi vysledky nez atmogeochemie
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Zavery

& hlubSi porozuméni prubéhu biodegradacéniho
procesu na lokalitée Hradcany bez zvyseni
nakladu na sanacni projekt

e verifikace vysledku sanace i jinym zpusobem
nez pouze sledovanim ubytku kontaminantu

€ zkusenosti z prace v mezinarodnim tymu
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Biotool

(1 vﬂ EFFL - LBE -

National Environmen tal

Research Institute

German research center for biotechnology
Centre for environmental research

Leipzig_Halle_Gmbh

Consejo superior de investigaciones cientificas

Centro national de biotechnologia &) EarthTec EarthTech
Alus hevwionsd L1 Corpny
o2 Bionostra S.L.

=4 Technical University of Denmark
Institute of Microbiology
W Czech Academy of Sciences
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