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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky projektu su prispevkom k poznaniu komplexného posobenia tazkych kovov na fotobionty
lisajnikov (autotrofny symbioticky partner). Prispievaju k pochopeniu mechanizmov tolerancie
vo¢i nadbytku tazkych kovov v prostredi liSajnikov.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

LiSajniky st symbiotickou asociaciou fotosynteticky aktivneho partnera (fotobiont) a heterotrofné¢ho
partnera (mykobiont). Zaklady tolerancie liSajnikov voc¢i tazkym kovom v prostredi st nedostatocne
preskimané, napriek tomu sa lichenolégovia domnievaju, ze citlivejSim partnerom symbidzy voci
environmentalnemu znecisteniu je fotobiont. V naSich laboratériach sme Studovali mechanizmy tolerancie
fotobiontov vo¢i nadbytku tazkych kovov. Testovali sme zmeny v rychlosti rastu axenickych kultir
lisajnikovych fotobiontov (mnohé sme z liSajnikov izolovali), ako aj zmeny v rychlosti fotosyntézy, zlozeni
asimilatnych pigmentov, minerdlnej vyzivy, integrity membran, dehydrogendzovej aktivity, aktivity
fotosystému II, latok reagujucich s tiobarbiturovou kyselinou (TBARS) a vplyv sekundarnych metabolitov
liSajnikov. Tieto parametre sme vyuzivali na stanovenie miery stresu pri posudeni tolerancie, resp. citlivosti
fotobiontov voci kovom.

Studovali sme expresiu proteinov tepelného Soku (hsp70) v bunkach fotobionta Trebouxia erici po&as
kratkodobej expozicie voc¢i kadmiu a medi (0; 1,0; 5,0 and 10,0 uM). Zistili sme pritomnost’ dvoch izoforiem
hsp70 v neoSetrenych, ako aj kovmi oSetrenych bunkdch z doévodu udrziavania homeostdzy proteinov.
Pritomnost’ kadmia bola silnym aktivatorom expresie hsp70. Obsah cysteinu, glutationu a fytochelatinov sme
stanovili v bunkach divého a Cu-tolerantného kmena fotobionta Trebouxia erici pocas kratkodobej expozicie
vo¢i medi a kadmiu (24h), resp. dlhodobého posobenia (4 tyzdne). Oba kovy spdsobovali koncentra¢ne
zavisla syntézu fytochelatinov (PC,-PCs), hoci kadmium bolo silnejsim aktivatorom syntézy fytochelatinov
a indukovalo dokonca syntézu PCs;

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Lichens are symbiotic associations involving a photosynthetic algal partner (photobiont) and a
heterotrophic fungal partner (mycobiont). The basis for heavy metal tolerance in lichens is poorly understood,
however, it is generally assumed that the most sensitive partner to environmental pollution in the lichen
symbiosis is the photobiont. Tolerance mechanisms in lichen photobionts to presence of heavy metals were
studied in our laboratories. Growth rates, photosynthesis, pigment content, mineral uptake, membrane
integrity, dehydrogenase activity, photosystem II activity, thiobarbituric acid reactive substances (TBARS),
secondary metabolites of lichens were all markers for assessment of sensitivity, or tolerance of lichen
photobionts to heavy metals.

The expression of stress protein 70 (hsp70) was studied in lichen photobiont Trebouxia erici during short-
term exposition to cadmium and copper (0. 1.0, 5.0 and 10.0 uM). We found two isoforms of hsp70 in the
untreated as well as in heavy metal-treated cells due to the maintenance of protein homeostasis. Cadmium has
been found to be strong activator of hsp70 expression. Cysteine, glutathione and phytochelatins were
determined in the cells of both wild and copper tolerant strains of the lichen alga Trebouxia erici, following
short-term (24 h) exposure to copper and cadmium and long-term (4 weeks) exposure to copper. Both metals
caused concentration dependent synthesis of phytochelatins (PC,-PCs), however cadmium was a more potent
activator of phytochelatin synthesis, even inducing synthesis of PCs.
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