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« Kvasinky — historie
* Vyskyt a prenos
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- savci pili alkoholicky nektar miliony let

- kvasinky Saccharomyces cerevisiae aj.

rostou na substratech bohatych na cukr

- kvasinky fermentuji sladky nektar z
Bertramovy palmy

Wiens et al., PNAS, 2008

- Tana pestroocasa pije fermentovany
nektar z kvetu Bertramovy palmy

- dlouhodoba konzumace
fermentovanych stav vedla k evolucni
adaptaci tohoto savce — zvySena
exprese alkoholdehydrogenasy

- autori spekuluji o vlivu takovychto
prirodnich alkoholickych napojd na
evoluci ... nastaveni hladiny ADH u
Clovéka ;-)




... trochu historie

- pfirozené v prostfedi mohou fermentovat sladké stavy (napf. nektar ...)
- lidé vyrabéli napoje podobné dnesnimu pivu a vinu jiz pfed ~9000 lety
(chleba pred ~4000 lety)

- poprvé kvasinky pozoroval A. van Leeuwenhoek v roce 1680
- L. Pasteur prokazal aktivni uCast pfri kvaseni (publikoval 1866, 1876)
- nazev Zuckerpilz (,cukerna houba®) tj. Saccharomyces od roku 1837 (T. Schwann)

- prvni Cisté kultury S. cerevisiae izolovany z piva (E.Ch.Hansen) a z vina (Muller-
Thorgau) v 80.letech 19. stoleti (cerevisiae = pivo v latiné, pombe = pivo ve swahili) ...
M. Rees popsal a pojmenoval S. ellipsoideus (fermentuje ovocné stavy)

-prvni systém pro klasifikaci (patogennich) kvasinek, zalozeny na morfologii bunék a
nékolika fyziologickych testech (fermentace monosacharidu...) vytvofil A. Guilliermond
v roce 1912

- v Ceskoslovensku prof. Kratochvilova ...

- nejintenzivnéji studovana eukaryotni bunika (buneécny cyklus ...)
- S. cerevisiae prvni kompletné osekvenovany eukaryotni genom (1996)

(S. pombe, 2002; v sou€asnosti osekvenovanych >35 druhd kvasinek)

Nobelova cena: za vyzkum bunécného cyklu - 2001 — Hartwell, Hunt, Nurse)
za sekreci — 2013 - Schekman)

Science 272 (1996), p.481 + Nature 458, (2009), p337


http://upload.wikimedia.org/wikipedia/commons/d/de/Ptilocercus_lowii.jpg

Prirozeny vyskyt

- ve vode (dle &istoty — mote 10/1, jezera 100/1, odpadni a2 108/l; v

arktickych vodach Leucosporidium, v odpadnich vodach Candida
parapsilosis, S. exiguus, fekalni znecisténi indikuje Hansenula anomala, C.
albicans, v olejem zneciStenych vodach Candida (Yarrowia) lipolytica, C.
tropicalis, v planktonu v zavislosti na rasach napr. Rhodotorula

o )4
-V pUde (mnohem méné nez bakterii, do 15cm hloubky —

Schwanniomyces, Lipomyces, Pichia, Cryptococcus, schopny hydrolyticky
stépit celobiosu, lignin nebo produkty bakterialniho metabolismu)

- naproti tomu v Antarktide
jsou dominantni (méné
bakterii)

- vyzkum v letech 2003-4:
|zolovany 2x asco- a 16x
basidiomyceta (7x noveé druhy)

Conell et al., Microb Ecol 56 (2008)

Figure 1 Sample site locations in South Victornia Land, Antarctica Valley are shown in (b) and Taylor Valley i (d). The location of the
(2003-2004). Sites are identified by stars and labels. The entire study area study arca on the Antarctic continent is indicated with a star in (c)
with specific sites 035P24 and 03MD3 is shown in (a). Sites in Wright



Table 2 Species isolated from Southern Victoria Land soil

Species Site isolated Isolate number GenBank accession Closest match Percent match
Clavispora lusitaniae® 03ynp2 CBS 10625 EU149777 AY321475 99
Cryplococcus nyarmowi 037121 CBS 10614 EU149778 AFA006Y7T 100
03723 CBS 10632 EU149780
3ynp2 CBS 10740 DO402536
3ynp2 ANT 03-028 EU149779
Cryplococcus saitol 03Dn CBS 10631 EU149783 AF444372 99
(13 Lab1 CBS 10628 EU149782
(13 Lab2 CBS 10630 DO402537
(13 Labé6 CBS 10618 EU149781
Cryptococcus sp 1 13YBI1 ANT 03-149 EU149784 ABO35045 9
Cryplococcus carmescens 03 G5 CBS 10755 EU149786 ABO35050 oo
13CW1 CBS 10634 EU149785
Cryptococcus albidosimilis (3 Lab8 CBS 10619 EU149787 AF145325 100
Cryptococcus vishniaci (3 Lab3 CBS 10616 EU149788 AF145320 100
Debaryomyces hansenii® (13 Lab1 CBS 10629 EU149790 EF222227 100
(13 Lab4 CBS 10751 EU149791
(03723 CBS 10686 EU149789
Dioszegia sp 1 13CW2 CBS 10623 EU149792 ABO49613 95
13YBI1 ANT 03-101 EU149793
Dioszegia sp 203CW2 CBS 10637 EU149798 AF444379 91
Leucosporidium sp 1 03MD3 CBS 10633 ELT49802 AF444529 87
03714 CBS 10684 ELUT49803
03730 CBS 10641 EUT49804
Leucosporidium sp 2 03MD3 CBS 10638 ELUT49805 AF444529 96
03CW1 CBs 10639 EL49806
Leucosporidium sp 3 03MD3 CBS 10620 EU149807 AF444529 85
Leucosporidium sp 4 03MD3 CBS 10636 EU149808 AF444529 97
03YB2 CBS 10640 EU149809
Mrakia stokesii 03730 CBS 10622 EU149810 AF144486 100
Rhodospordium kratochvilovae | 03Lab6 CBS 10617 DO402534 AF444520 100
Fhodotonla Taryngis 03723 CBS 10621 EU149811 AF444617 08
Rhodotorula mucilaginosa 03NB35 CBS 10685 DO402533 AF444635 99
035P24 CBS 10752 EU149812
Representative isolates with JT5 _CepBapk accession numbers are listed. Isolates currently in the CBS collection are noted using the CBS

accession number. The accession number of the closest match to described species listed in GenBank are shown
*Members of Ascomycota



Puda a kvasinky

Typ vegetace — slozeni pudnich mikrobialnich komunit

Kvasinky jsou kosmopolitni (autochtonni nebo alochtonni), prevazne
saprofyti

MnoZstvi a druhové sloZeni kvasinek v pudach je nerovhomérné (vice v
asociaci s rostlinami) — ovliviiuje mnoho faktoru

Nejsou primarnimi degradatory té€zko rozlozitelnych latek (lignocelul6za),
ale degradatofi meziproduktu rozkladu rostlinného materlalu (aerobm
rozklad L-arabindzy, D-xyldzy, celobidzy) ey

Transformace zivin
Kolobéhy C, N, S, P v ekosystému
Aerobni respirace i fermentace Zivin

Nitrifikace = pfeména amoniaku na dusiCnany (rody Candida,
Geotrichum, Rhodotorula, Saccharomyces, Williopsis)

Sulfurikace = oxidace siry na sirany, thiosirany (rody
Rhodotorula, Saccharomyces, Williopsis)

Rozpousténi tézko rozlozitelnych fosforeCnanu (rody
Rhodotorula a Williopsis) — podporuje rust rostlin

Vazba Zeleza pomoci sideroforu

Botha, Soil Biol. Biochem., 2011
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Grasslands: relative abundance
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Nerovnomérné (komplexni) rozlozeni kvasinek

[ T poroswm

N T ducitur

M sc. castellii

M 5. starkeyi-hrennicii
[T =, glutinis

M ¢ . satumnmus

M . servazzii

[T K. piceaes

[ H. wattica

[ G. pulfutans

[ D, hansenii

M cr. terricola

O cor terrewus

M Cr. ramirezgomezianus
M Ccr. podzolicus

M Cr. gastricus

[l or aermus

M . varfiovaarae

M = vostini

M 5. californica

Pokryv pudy ma velky vliv na diverzitu a mnozstvi pudnich kvasinek (lesy
X pastviny), stejné tak i lidska ¢innost (oblasti zemédélsky a lesnicky

vyuzivaneé x pfirozené)

Yurkov a spol., Soil Biol. Biochem., 2012
Birkenhofr a spol., PLoS One, 2012



Rostliny a kvasinky
- na listech rOStIin, kvétech (nektar palmy

Bertramove ... Cervené kvasinky rodu Rhodotorula,
Rhodosporidium, Sporobolomyces, Cerna Aureobasidium pullulans,)

- na kazicich se pIOdeCh (na spadlych plodech

... schopny hydrolyticky stépit celobiosu, lignin nebo produkty
bakterialniho metabolismu - zahnivajici kaktusy => pektolyticke
bakterie => kvasinky Pichia cactophila, P. opuntiae => pfenos a
vyziva drosofila)




Pocet kvasinek, log

(6CFY/g)

4.8
4.6
4.4

Sezonni dynamika kvasinek

1 — listy
| 2 — kvéty
I 3 - hrabanka

i

Glushakova & Chernov, Microbiology, 2007

10 11 12 1 2 3
Mésic
Rozpousti nerozpustné fosforeénany ... — podpora rustu kofenu
(stimulatory rustu a biohnojiva)
Symbionti nebo paraziti
Interakce s houbami
Exocelularni polymery (glykolipidy, glykoproteiny) s
fungicidnimi a fungistatickymi ucinky
Extracelularni enzymy (glukanazy)
Mykociny (proteiny)



Interakce s zivocichy

. Kvasinky a jejich extracelularni polymery a jednoduché
metabolity — zdroj potravy pro jiné organismy

. Predatorské kvasinky Saccharomycopsis fermentans a
Saccharomycopsis javanensis

. Okyselovani prostifedi — regulace poctu nékterych
bezobratlych

Predatorska kvasinka
(Dactylellina candida)
napadajici hlistici
(http://www.uoguelph.ca/~g
barron/2008/dactylel.htm)



http://upload.wikimedia.org/wikipedia/commons/d/de/Ptilocercus_lowii.jpg

Hmyz a kvasinky

- pfenaseny hmyzem (opylovaci) - vCely, brouci, mouchy
- Candida, Cryptococcus, Metschnikowia

- napr. izolovana Metschnikowia orientalis nalezena v
kvétech a prenasena ¢melaky (na Cookovych ostrovech,
Int J Syst and Evol Microbiology, 2006 )

- Kvasinky nalezeny ve stfevé mouchy Drosophila

- Askus chrani spory béhem pruchodu travicim traktem, ale
zaroven dochazi k casteCnému natraveni enzymy, ¢imz se
usnadnuje kontakt mezi nepribuznymi gametami

- Bylo zjisténo, ze pruchod travicim traktem 10x zvySuje
frekvenci sexualniho rozmnozovani s nepribuznymi
gametami

- Hypoteza, ze hmyz slouzi jako vektor umoznujici
kvasinkam osidlovat nova prostredi, pricemz zvysena
rekombinace zvySuje Sance na preziti a adaptaci na ne

Sandhu & Waraich, Microb. Ecol., 1985




Kvasinky a savci

- Tana pestroocasa pije fermentovany nektar z kvétu Bertramovy palmy ...

- | Cloveéku se dostavaji kvasinky do traviciho traktu napf. pfi konzumaci
burcaku, nefiltrované pivo ... neskodné pro zdravé jedince (! ale co pro
imunokompromintované jedince?)

- nejCastéji je z gastrointestinalniho traktu izolovana C. albicans (C. dubliensis)
- kvasinky tvofi jen malou Cast stalé mikroflory ve stfevé - méné nez 0,1 %
mikroflory

- kuze, ustni dutina, sputum, vaginalni sekrety, vytéry zvukovodu, mog, stolice ...



Patogenni kvasinky

-15 druhu je potencialnimi lidskymi patogeny (vyvolavaji onemocnéni u
oslabeného organismu — imunosupresiva, cukrovka ... vyznamnym faktorem
virulence je schopnost tvorby biofilmu - antibiotika na eukaryota nezabiraiji)

-Kandidozy (C. albicans, dubliniensis, krusei, tropicalis, parapsilosis,
glabrata, utilis, lipolytica)
-Candida albicans — urogenitalni a krevni infekce (vyskytuje se u
. Clovéka pfirozené)
-Cryptococcus neoformans — 8% AIDS pacientl — plicni onemocnéni
'az do mozku - (prfenasi Svabi a holubi — kreatinin z trusu pouzivaji
1jako zdroj dusiku)

W furfur, globosa, japonica, obtusa, restricta, yamatoensis, dermatis,
@¥ slooffiae, sympodialis, nana, pachydermatis)

Malassezia furfur

pityriasis versicolor

Prof. A. Svoboda
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Genus level Species level

Ascomycetes Basidiomycetes Malassazia

mm Arthrodermataceae mmm Cnyptococcus I restricta
st w— Melassezia  mmm globosa - sekvenace vzorkl od 10 zdravych jedincu

I Candida Rhodotaruia il o , - .
Chrysosporum W Ustiiago == TOdEE _ruce, nos, udi, zada, trisla ... Malassezia

m Other species

B Fpicoccum 3 ’ FEAT .
mm Leptosphaeruing OMEB (%) o Unaeterminee - zatimeco na nohou velka diverzita
m Peniciifivm Other genera

Phoma

BN Saccharomvces Findley et al, Nature, 2013
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[BAs| saneds



Vyznam pro zdravi Cloveka

- Pangamin — kvasinkové lyzaty — vitaminy, nenasyceneé mastné kyseliny,
mineraly ...

- ImmiFlex — obsahuje beta 1-3,1-6 glukany z bunécnych stén kvasinek S.c. —
aktivuji imunitni system (neutroflly) a zvysuji tak obranyschopnost organismu

Pro blts

Saccharomyces

Boulardii
plus Bin-Nos”

Murzyn et al., 2010, FEMS Microbiol Lett. e P

- Saccharomyces boulardii — izolovan z Cinské SvestiCky
LyCi (1920, Henri Boulard) - pouzivan jako probiotikum
pfi stfevnich potizich (Enterol, Salutil) - ochrana proti
patogenum (Salmonella typhimurium, C. albicans) —
moduluji imunitni system, inhibuji uCinky bakterialnich
toxinu a rast hyf ...

- exprese proteinu - priprava ,hepatitis B core” antigenu, anti-thrombin proti srazeni
krve (Pichia pastoris)
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YeastHIGH™ Yeast Expression System
—Economic solution for eukaryotic protein production

* Proprietary YeastHIGH™ technology
« Advanced platform for producing humanized antibodies
+ Large-scale eukaryotic protein production, up to 500 L

4= Get a Quote Now
Via email, phone, or fax

YeastHIGH™ Yeast Expression System

Yeast protein expression system is the mast economical eukaryotic expression system for both secretion and intracellular expression. It
is ideally suitable for large-scale production of recombinant eukaryotic proteins.

Utilizing Gen3cript's YeastHIGH™ Technology, selected stable and durable production strains that resemble mammalian system are
employed for high-yield, high-productivity protein processing, thus dramatically reducing the associated costs and inherent time
requirements. In addition, as the largest gene synthesis supplierin the U.S. GenScript can deploy free OptimumGene™ Cadon

COptimization specificta Pichia pastoris, Saccharomyces cerevisiae, and other yeast strains to further enhance the productivity of your
|
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- exprese proteinu - pfiprava ,hepatitis
krve (Pichia pastoris) — farmaceuticky pramysi
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B core” antigenu, anti-thrombin proti srazeni




Kaov \ Biosorpéni kapacita (mg kovu/g suché hmotnosti biomasy)

Prumyslovy vyznam

- vyroba piva, vina, etanolu a pekarského drozdi (S.c.), ruzné
kmeny pro spodni (S. bayanus) a svrchni kvaseni, vinarskeé a
lihovarské (hybridni kmeny napf. S.c. + S.kudriavzevii)

- krmna biomasa (Candida utilis), pfiprava mléénych vyrobkdu
(Candida kefyr, Klyuveromyces lactis), ziskavani ergosterolu
(prekurzor vitaminu D), zdroj komplexu vitaminu skupiny B ...

- Stépeni skrobu amylolytickymi enzymy (Saccharmycopsis
fibuligera, Schwanniomyces occidentalis)

- Stépeni dfevni hmoty — Stépi xylozu pfimo na etanol za
aerobnich podminek (Aureobasidium, Candida utilis, Pachysolen
tannophilus, Candida shehatae a Pichia stipitis)

- odbouravani ropnych produktl (Yarrowia lipolytica),

- sorpce tézkych kovu (odstranéni znecisténi)

|Zr| = H.nndusum (25.6)= P. chrysogenum = (19.2)= F. vesiculosus (17 .3)= aktivovany kal(2 7)= 5. rimosus (6.63)= 5. cerevizizs (3.45)
|Eu = |S. rimosus (9.07)= P chrysogenum (8.62)= F. vesiculosus (7.37)= Aktivni sluge (5.54)= 5. cerevisize (4.93)= A. nodosum (4.69)
|Ni o |F. vesiculosus (2.658)= 5. imosus (1.63)= 5. cersvizize (1.47)= A nodosum (1.11)
Pb** |Phanerochaete chrysosporium (419,4)= R. nigricans (403, 2)= M. purpures (279 5)= 5. cerevizize (211,2)= A. terreus (201,1)=

M. inyoensis (155 2)= Streptomyces clavuigerus (140.2)
Cd* |Protonovane biomasy: Bacilus lentus (= 30)= Aspergillus oryzae = 5. cerevisizs (<b)
Cu?* |Rostouc bunky: 5. cersvisize (7.11)= K Marxianus (6.44)= Candida sp. (4.80)= 5. pombe (1.27).

- téZ v pfristi prednasce



Vyuziti S. cerevisae pro vyrobu biopaliv

* Nemaji pfirozenou metabolickou drahu pro odbourani celobiosy a xylozy

 Vlozenyg

dehydrogenazu (XDH) z kvasinky Pichia stipitis
» Prednostni vyuzivani glukozy (glukézova represe v dalSich prednaskach)
« Transport celobiosy do bunky (cdt-1 integrovan do genomu) a jeho pfeména na
glukozu uvnitf bunky (gh7-1 z Neurospora crassa na ,multicopy” plazmidu)

obesla represi

VI
J [

- Vice v dalSich
pfednaskach

Ha et al, 2011, PNAS

Cellulosic biomass
Pretreatment = Hemicellulose
:-i}fl-fse
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] |
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Priprava monomeru pro vyrobu plastu
— vyuziti Candida tropicalis

« Candida tropicalis je schopna vyuzit mastné kyseliny jako zdroj uhliku
(acetyl-CoA)

« mutantni kmen (P450: APOX4 ...) neni schopen 3-oxidace a pfreménuje je
oxidaci na di-karboxylové kyseliny (Picataggio et al, Biotechnology, 1992)

o dalSi mutagenezi (pomoci flp rekombinasy — viz genetika) odstranili geny dalSich oxidas
(alkohol oxidasy) a dehydrogenas (alkohol dehydrogenas) aby eliminovali

©-OXIdac Prednaska
* novy kmen je schopen produkovat Fatty acid o0 genetice
o-hydroxymastné kyseliny, ktere mnuaﬁ;u/ ~__ Boxidation
Ize pouzit pro vyrobu bio-polymert -
° . ° CH+(CH,) -COOH
(plasttl podobnych polyetylendm, CH;(CH,),-COOH 'x
. r . . vevl CoA o lase
bio-odbouratelné na bio-palivo) CYPSA Pasts TOMEORA
v s . g _H-((_H,), +~CH=H-U0-5 oA
« dalSi modifikace kmene HO-CH,-(CH,), -COOH |
(integrace genu pro lipasy)  biock unknown enzymes CH,{(CH.)_,-CHOH.CH,-CO-S-CoA
by umoznilo pfimé odbouravani _
) o OHC-(CH,),-COOH | Deliydrogenase
odpadnich oleju ... l ' CH,-(CH,), ,-CO-CH,-CO-5-CoA
HOOCHCH,),-COOH  CHy( CH),-CO'S-CoA + CHCO-S-CoA

Lu et al., JACS (2010
u ( ) Dikarboxylové kyseliny
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* novy kmen je schopen produkovat Fatty acid 0 genetice
P . P A
o-hydroxymastneé kyseliny, ktere woxidation . Beldation
Ize pouzit pro vyrobu bio-polymert / -
o . 0 CH+(CH,) -COOH
(plastl podobnych polyetylentim, CHy(CH,),-COOH X
. , . . AOX4 PONS AN Colomidas
bio-odbouratelné na bio-palivo) CHFSAREE "
_ . _H3-(CH3), - CH=UH-CO-5- oA
« dalSi modifikace kmene HO-CH,-(CH,), -COOH B
(integrace genu pro lipasy) block unknown enzymes CH,-(CH,), ,-CHOH-CH,-CO-S-CoA
moznilo pfimé ravani
by u o’ 0 plo e odbourava OHC-(HL)..COOH F—
odpadnich oleju ... CH4-(CH,)_ ,-CO-CH,-CO-5-CoA
l ' [ ol
HOOC-(CH,),-COOH CHs-( CH,) -CO-5-CoA + CH-CO-5-CoA

Lu et al., JACS (2010
ueta ( ) Dikarboxylové kyseliny



Vyzkum

- Je tfeba kvasinkam rozumeét (na molekularni urovni) aby bylo mozné je

vvvvvv

(... pro vyzkum vedouci k objasnovani lidskych nemoci)
- S. cerevisiae a S.pombe jsou modelovymi organismy
- jednoducha eukaryontni burika (zakladni procesy jako u vySSich eukar.)
- 1. osekvenovany eukaryontni genom, 1. synteticky eukar. chromosom
- bunécény cyklus (sir P. Nurse)
- sekrece, endocytdza, bunecna sténa (prof. A. Svoboda)
- chromosomy a evoluce (napf. projekt syntetického chromosomu)
- mechanismy opravy poskozené DNA (nadorové syndromy — tabulka)

Human homologs

Yeast Human Cancer syndrome

MEC1/TEL? ATR/ATM Ataxia telangiectasia

MRE11 MRE11 Ataxia telangiectasia-like disorder
XRS2 MBS Mijmegen breakage syndrome
RADS3/DUN1  hCHK2 Li=Fraumeni syndrome

SGS1 BLMMWRN/RTS  Bloom, Werner & Rothmund=

Thomson syndromes

- Metody vyuzivajici kvasinek (napf. 2-H, reporterové systémy)

Srovnani 250 sekvenci lidskych genu, jejichz mutace vedou
ke vzniku onemocnéni — cca 90 genu ma S.c. homology - Vice v dalsich p‘fedné§ka’ch
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‘ Search and retrieve S. cerevisiae data with YeastMine, populated by SGD and powered by InterMine 2
@ YeastMine

Data Updated on: Aug-24-2015
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’If\ Human Gene » . Functional Complementation

For a given human gene(s), enter gene name or Entrez GenelD and retrieve information about cross-species functional plementation b
X yeast and humans.
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. Search and refrieve S. cerevisiae data with YeastMine, populated by SGD and powered by InterMine
YEﬂ S tM ine Data Updated on: Aug-24-2015 A~
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Trail: Query
Human Gene =) Functional Complementation

For & given human gene(s), enter gene name or Entrez GenelD and retrieve information about cross-species functional complementation between yeast and humans.

M Manage Columns Y Manage Filters =% Manage Relaticnships & Save as List - [# Generate Python code | ~ | [8 Export
Showing 1 to 3 of 3 rows
F R Ll FX= Tl - %= Y Ll XV Ll XV Ll XLl F XYLl
Complement Complement Ex--Thil Gene Gene Gene Gene X Tl Complements S % Tl % Tl
Standard Organism . Short Complement Primary Systematic Standard Organism . Short Complementation Publication . Pub Med Complements Comp its
Name Name Cross References DBID Name Name Name Rirection Id source Notes
@ CCND1 H. sapiens =6 Cross @ 5000000038 @ YALD40C @ CLN3 S. cerevisiae human gene complements S. cerevisiae P-POD
References mutation
@ CCND1 H. sapiens =6 Cross @ 5000004812 @ YMR199W @ CLN1 S. cerevisiae human gene complements S. ceravisiae 1833066 P-POD
References mutation
@ CCND1 H. sapiens =6 Cross @ 5000006177 | @ YPL256C @ CLN2 S. cerevisiae human gene complements S. ceravisiae 1833066 P-POD
References mutation
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Analyza polyQ (glutaminové repetice) v kvasinkach

- polyglutaminové repetice (CAG triplet slipage) v proteinech (huntingtin - Ht) zpusobuji
zavazné neurodegenrativhi onemocnéni (Huntigtonovu nemoc)
- Ht-GFP (s rtzné dlouhymi polyQ) byly exprimovany v S. cerevisiae a sledovan
vznik agregati/nerozpustnych proteint — zavislost na chaperonech (delece
e Hsp 104 snizovala agregaci a zvySovala rozpustnost)
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Souhrn 1. prednasky
» Kvasinky — historie vyuziti a vyzkumu
» Kde vsude a jak kvasinky rostou?
» Vztahy k lidskemu zdravi

 Priklady biotechnologii a vyzkumu

HustopeCe u Breclavi



