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Co jsou to protista?

« Eukaryotické organismy s jednoduchou organizaci stélky (jednobunécné,
kolonialni i vlaknité). Nemaji rozliSena pletiva.




I Co jsou to protista? I

‘ » Historicky byly tyto organismy razeny do rise Protista, nyni je jiz tento
pohled prekonan
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I Co jsou to protista? I

' * Drtivou vétSinu eukaryotni diverzity na nasi planeté tvofi pravé protistni
organismy
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stramenopilové (rozsivky) nalevici
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fylogeneticke stromy
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fylogenetické stromy

Zijeme v éfe fylogenetickych stromu
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W WU w fylogenetické stromy

Four buttertlies

Molekularni data — pfibuznost podle mutaci v molekule DNA
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fylogenetické stromy

Statisticka podpora vétvi - bootstrap
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Velikost a pocCetnost protist

« Morsky fytoplankton — 10%° bunék:
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Velikost a pocCetnost protist

« Morsky fytoplankton — 102° bunék
« Prumérna velikost jedné bunky fytoplanktonu — 2 um

Rada buné&k — 20 000 000 000 000 000 km

tam a zpet




Velikost a pocCetnost protist

« Morsky fytoplankton — 102° bunék
« Prumérna velikost jedné bunky fytoplanktonu — 2 um

Deska o Sifce 30 cm a tloustce 8 cm (150 000 x 40 000 bunék)




I Velikost a pocCetnost protist I

Ohromna dynamika:
* Morsky fytoplankton — 102> bunék
« Kazda burika se déli v priméru 1x za den,
stejny pocCet bunék denné sezran zooplanktonem




Evoluce protistnich organismu

Symbiogeneze — kliCovy koncept evoluce protist
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Evoluce protistnich organismu
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Evoluce protistnich organismu

! Soucasneé probihajici endosymbioza - Hatena




ismu

Evoluce protistnich organ

Kleptoplastidy — Elysia, Costasiella




Globalni vyznam protist

e Primarni produkce, rasy se podili na celé polovineé produkce O,

500 020305 . 23 5 1 23 5 10 152030 0 Maimum Minimum
Ocean: Chlorophyll a Concentration (mg/m3) Land: Normalized Difference Land Vegetation Index




Globalni vyznam protist

e Primarni produkce, rasy se podili na celé poloviné produkce O,
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Globalni vyznam protist

planeté, w




Globalni vyznam protist

e Emiliania huxleyi — kokolity Ca + 2HCO; ---> CaCO; + H,O + CO,

e Vyrazne ovlivnéni , VA
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de Vargas et al. 2007



Globalni vyznam protist

e Emiliania huxleyi

— acidifikace mori: oxid uhlicity snizuje pH morské vody, ¢imz se meéni

rovnovazny stav jeho tri rozpustnych forem ve prospéch CO,

(nevyuzitelny pro emilianii)
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Globalni vyznam protist

e Emiliania huxleyi
— dimethylsulfid: kondenzacni jadra v mracich, ochlazovani planety
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Globalni vyznam protist

e Protista jako geologicka sila
— KFida - z morskych mikroorganismu (dirkonosci, kokolity),
— Silicity - nahromadéni schranek protist (rozsivky, mrizovci):
kfremenec, diatomit, buliznik,




e Produce toxinu (obrnénky - red tides)
e CFP (ciguatera fish poisoning)

Vyznam protist

Nejrozsifendjsi onemocnéni zpusobené
morskymi toxiny (50000 onemocnéni rocne)
Kumulace v morskych tropickych rybach

Gastrointestinalni potize: prujem, zvraceni
Neurologické projevy: teplotni zmény

Kardiologické potize: arytmie, zastava srdce

Mortalita: 0,1 -12 % A widden danger lurks among tre reefs.

S, Beware of C/'gua.tel' a

(prosousced sig-wa térrad

Tfn/ algae can produce toxins that
ConCentrate in the ofgans and flesh of
large carnivorous reef fisn (such as
barracuda, hogfish, red saapper
and s).  Ciguatoxic {ish
Joes.grltou,;:k or t:sute bad.

Symptoms of ciguatera appear witrin
G-2Y hours, and include ‘vomiting, .

Jl'dfl'hed., asdominal pain and cramping, 4
as well as ususual Seasations
(such as itching skin, aching
teeth and painful urination).
The classic symptom of
Ciguatera is the Seasation that cold
things feel kot to the touch. For some
pecple, these Symptoms come asd go for months or even years, asd can
be triggered by eating seafood, caffeire or alcomol.




Vyznam protist

* vyznamni parazité Cloveka

* Naegleria fawlerii - pivodce PAME (primarni amébova meningo-encefalitida)
« 1963-1965 - Usti nad Labem - smrt 16 mladych lidi, ktefi se nakazili v
plaveckem bazénu.




Vyznam protist

e \yznamni parazité Cloveka
— Naegleria fawlerii

MNorth Louisiana Woman Dies from Rare Ameba Infection
DHH warns residents about improper netli pot use

Tuesday, December 8§, 2011 | Contact Bureau of Media & Communications |ES= [225)342-7913 8 o«
B~ (225) 252-3579 Q3 (=)

Baton Rouge—The Louisiana Department of Health and Hospitals is warning residents about the dangers of the improper use of neti
pots. The warning follows the state’s second death this vear caused by Naegleria fowleri, the so-called brain-eating ameba. A 51-year-
old DeSoto Parish woman died recenthy after using tap water in a neti pot to irrigate her sinuses and becoming infected with the deadhy
ameba. In June, a 20-year-old 5t. Bernard Parizh man died under the same circumstances. Maegleria fowleri infects people by entering
the body through the nose. A neti pot is commonby used to irrigate sinuses, and looks like a genie's lamp.

"If vou are irrigating, flushing, or ringing your sinuses, for example, by using a neti pot, use distiled, sterile or previoushy boiled water to
make up the irrigation =olution,” =aid Louisiana State Epidemiclogist, Dr. Raoult Ratard. "Tap water is gafe for drinking, but not for irrigating
vour nose.” s also important to ringe the irrigation device after each use and leave open to air dry.

Maegleria fowleri infection typicaly occurs when people go swimming or diving in warm freshwater lakes and rivers. In very rare
instances, Maegleria fowleri infections may also occur when contaminated water from other sources (such as inadeguatehy chlorinated
swimming pool water or heated tap water less than 116.6 degrees Fahrenheit) enters the nose when people submerge their heads or
when people irrigate their zinuses with devices such as a neti pot. You canneot be infected with Naegleria fowleri by drinking water.

MNaegleria fowleri causes the disease primary amebic meningoencephaltis (PAM]), a brain infection that leads to the destruction of brain
tizzue. In its early stages, symptoms of PANM may be similar to symptoms of bacterial meningitis.

Initial symptoms of PAM =start one to seven days after infection. The initial symptoms include headache, fever, nausea, vomiting, and stiff
neck. Later symptoms include confusion, lack of attention to people and surrcundings, loss of balance, seizures, and hallucinations. After
the start of symptoms, the disease progresses rapidly and usually causes death within one to 12 days.

Maegleria fowleri infections are very rare. In the 10 years from 2001 to 2010, 32 infections were reported in the U.S. Of those cases, 30
people were infected by contaminated recreational water and two people were infected by water from a geothermal drinking water
sUpply.




Vyznam protist

e Parazité zemédeélskych plodin .
Phytophtora infestans life cycle

dispersal encystment & host invasion
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¢
mycelium %ﬁé 7> e
sw t s& oogonium ( In)
& Q\ d mating

oospore (7n) amhmdlum (1n)

Plisen bramborova




Vyznam protist

hnédé fasy — alginaty (potravinarstvi, kosmetika, stavebni materialy, .
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Vyznam protist

Biopaliva
Biodiesel f | \ %
"\ ( = II
joaiesel Trom aigjae Sovents use toseparate. &) /)
High oil prices and advances in biotech over the past sugar fromoil;  solvents ‘fﬂ i~y
decade have refueled the algae biofuel race. then evaporate {'@"

The process

After initial growth,
algae is deprived of

nutrients to produce
a greater oil yield

Sunlight

coz2 .
Water Ci)

Source: gilgae.com, MCT Photo Service
Graphic: 5cott Bell

Screw press

Yield of various plant oils
(Gallons per hectare)
Soy | 118
Safflower = 206
Sunflower = 251
Castor =~ 373
Coconut 605
Palm 1,572
Algae

Extraction of oil
A press produces
70-75% of the oils from

the plant f_AIgae

Oil is ready

Can be used as oil directly
in diesel engines or refined
further into fuel

About algae
* Among the fastest growing plants;
about 50% of their weight is oil

* Contains no sulfur; non toxic;
highly biodegradable

= Algae fuel is also known
as algal fuel or oilgae

—

@ 2008 MCT




Vyznam protist

« Bionafta — zapomenme na fepku, budeme jezdit na fasy!




Vyznam protist

« Bionafta — zapomenme na fepku, budeme jezdit na fasy!

Carbon Algae Recycling System (CARS)




Vyznam protist

« Bionafta — letecky benzin
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e A Continental Airlines flight is first in U.S. Skl
- to use biofuel 0

The Boeing 737-800 burned jet fuel derived partially from
genetically modified algae that feed on plant waste and produce
oil. United Continental Holdings plans to buy 20 million gallons
a year of biofuel made by California firm Solazyme.

M Tweet Submit +1

November 11, 2011 | By Jon Hilkevitch

Eeporting from Chicago — Continental Airlines flight 1403 made history when it landed at O'Hare
International Airport in Chicago on Monday, becoming the first revenue passenger trip in the U.5.
powered by biofuel.

The Boeing 737-800 burned a "green jet fuel” derived partially from genetically modified algae that feed
on plant waste and produce oil.
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Vyznam protist

« nanotechnologie — rozsivky jako senzory a miniaturni transformatory
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Vyznam protist

« nanotechnologie — rozsivky jako specificky vektor I€éku (napf. specifické
receptory vazajici se pouze na rakovinné bunky




Vyznam protist

kriminalistika — forensni limnologie ~ ©ASE REPORT

' , :’ W Peicr A. Siver,' Ph.D.; Wayne D. Lord,> Ph.D.; and
A i Donald J. McCarthy’

Forensic Limnology: The Use of Freshwater Algal
{ Community Ecology to Link Suspects to an Aquatic
Crime Scene in Southern New England

Authorized Reprint 1994 from Joumnal of Forensic Sciences MAY 1944
Copyright American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103




V)’/zna'm protist

e studium historie nasi planety




Buckleho krater L

e relativné recentni dopad meteoritu ¢i komety (2800 let pr.n.l.)
e prumér télesa 30 km
e vznik tsunami o vy$ce nékolika stovek metrd

e Biblicka potopa?
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Buckleho krater

e chevronové duny na Madagaskaru a Filipinach
e v dunach nalezeny fosilie thbokomoFsk{/ch dirkonozcu
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Vyznam protist

e Kongresové centrum - Zlin (Eva Jificna)




I Modelové organismy I

e Calvindv cyklus
e Temnostni faze fotosyntézy, produkce sacharidu
e Objeven na zelené rase Scenedesmus (Bassham et al. 1950)

Membrana
thylakoidu Stroma

CsH120s
0z




Modelové organismy

e Epigenetika (Beisson & Sonneborn, 1965)
e Chirurgické prevraceni povrchovych cilii u Paramecium aurelia
e Opacna polarita zachovana i v dalsich generacich
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I Zelené rasy - Chloroplastida I
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Zelené rasy - Chloroplastida

e ohromné diverzifikovana skupina: poétem druhu, morfologii,
ekologii, biochemii, ...

-
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C. Paleozoic to Mesozoic Era:
Carboniferous—Cretaceous Period
{approx. 360-65 MY 2go)

Freshwater

« Chloro- and Trebouxiophyceas
(Chiorophyceas dominstad rashwatar
phytoplankton communities aftar the
ParmianTriassic mass axtineilon
250 MY ago) oA
Dasycladales, Bryopsidales, « Streptophyie algas (mainly Charales
Cladopnoralkes) 44 and Zygnemataes) _ K

« Prosinophyies’ (z.q. S F, LR < Embryophyte water plants first agustic
Mamielales, angiceperms: early Crelaceous Period)

Pyrarimon adakse)

Oeasan

= Uvophycene 2.0 Ulvalks

Rapid adaptive mdiation o

Chlore- and Trebouxiophycea ;
= Gradual reduction in L g

diversity and abundance

streplophyle gresn algae

(sxception: svaltionary diverefication

ard speciation of the Zyorematalss

during the Jurassic and Cretaceous Period)

B. Paleozoic Era:
Ordovician—aarly

Devonian Period

(apprax. 490400 MY ago)

Charales (onawarts - branchad flamants ongantzed as
a main aas and whote, resambling Eguisotum

Colecchastales (pare nchymatecus branched flamsnt
Zygrematales (conjugating green algas;
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Klebsormmidiales and Enfransia

lunbranched flameng
Mesastigma

and Sl rokyines
(Magalaia sacinoid

and/or coceaids
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CHLOROPHYTA | STREPTOPHYTA

A. Neoproterozolc Era:
Cryogenian—Ediacaran Period
(apprax. BE0-540 MY 2g0)
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Snowball Earth 2,3-2,5mild. let 0,65 mid. let

e zvyseni koncentrace
kysliku

ACCRETION

v

e kolaps methanu
(sklenikového plynu)



Snowball Earth

NEO (Neoproterozoic Oxidation
event.), 650 mil.

dinosauri
savci ..-—-—>’

vy&&i rostliny >/"
Zivoc€ichové 7/-

mnohob.

Prokaryota

Eukaryota



Chloroplastida

e neoproterozoikum (650 mil.): evoluce Streptophyt zplsobena
zamrznutim planety (snowball Earth)

Streptofyty
- sladkovodni
- optimalizace pro rychlé metabolické toky (oxidace pres H,0,)

Chlorofyty
seawater M - mofske

- optimalizace pro uchovani energie (oxidace glykolatu)

Becker, 2012, Trends in Plant Sci.



Zelene aerofytické rasy

smyslu jak druhové bohatosti, tak celkoveé biomasy
« Velmi dulezité pro kolonizaci pionyrskych biotopu




Zelene aerofytické rasy

Jednobunécné kokalni rasy s kulovitymi Ci ovalnymi bunkami, rozmnozujici
se pouze produkci autospor

Pravdépodobné nejvice abundantni a diverzifikovana skupina zelenych
aerofytickych ras




Systematika zelenych kokalnich ras

* Morfologicky koncept druhu




Trebouxiophyceae, Chlorella

d
Chlorella Chlorella fusca
vulgaris v. fusca Chlorella
homosphaera
Chlorella fusca
Chlorella V. rubescens
sorokiniana ST
Chlorella fusca zofingiensis
Chlorella v. vacuolatus
lobophora
Chlorella
ellipsoidea Chlorella
Chlorella protothecoides
kessleri
Chlorella
trebouxioides
Chlorella Chlorella
luteoviridis Chlorella minutissima
saccharophila




Zelene rasy rodu Chlorella

Trebouxiophyceae:

“Chlorella" luteoviridis (AB0O6045)
is (JN003pALL
s S Heflerochlorella

t luteoviridi: )
005 “Chlorella" sp. MBIC10057 (AB058305)

1.001199/100 [ Kalinella (EU346910)

. # Py cAuP H7902 (HE984578) | \A/atanabea
1.00/100/100 —F arisari (JF304470)
= L itured "Chiorella” (AM260450) clade

Cl

. ilum ( 00)
Chloroidium engadinensis (FM946011)

Chloroidium angustoellipsoideum (FM946019)
1.00/94/90- Chloroidium ellipsoideum (FM346012)
Viridiella fridericiana (AJ439401)

iformis (| 0)
Watanabea sp. MSC1 (EU090195)

Di P i (247207)
A lobatus (FR693368)
Leptosira terrestris (Z28973)
1.00/94/100~ Parietochloris alveolanis (EU878373)
Parietochloris pseudoalveolaris (M63002)
1.00/100/100 —— Mic I G (Z228974)
—— "Characium perforatum" (M62999)
uncultured clone SC2-2 (FJ946881)
Leptochlorella corticola CAUP H8401 (HE984579)
uncultured clone QE17 (FJ790649)
uncultured clone QE29 (FJ790655)
Pseudococcomyxa simplex (FJ848514)
Coccomyxa pringsheimii (AY762603)
Ci is (AM167525)

Elliptochloris subsphaerica (FJ648518)
Elliptochloris bilobata (AM422984)

1.00/79/84

is bilobata var. la (EF688289)
Choricystis sp. (X81965)
Botr braunii (AJ581912)
-] “"Parietochloris" ovoidea (EU878374)
1.90/1001100f L | obosphaera incisa (AY762602)
"Myrmecia" bisecta (Z47209)
1.00/100/100 rA hloris ph; ica (GU017647)
L Asterochloris erici (AB080310)
Myrmecia biatorellae (Z28971)

Trebouxia impressa (221551)

Trebouxia jamesii (Z68700)

Trebouxia arboricola (Z68705)

is (EU105208)

P i ii (X56099)

i (AF387155)

X is imog

Nannochloris sp. (AY195983)
"Chlorella” protothecoides var. acidicola (AJ439399)
icochle (AY422073)

"Chlorella” minutissima (X56102)

Micractinium pusillum (AF499921)

Chlorella vulgaris (X13688)

Chlorella sorokiniana (X73993)

Closteriopsis acicularis (AB037085)

Parachlorella kessleri (X56105)

Dicloster acuatus (AB037085)

Muriella terrestris (AB012845)

[ Eremosphaera viridis (AF387154)
Oocystis solitaria (AF228686

Tl s . :

1.00/98/100

1.00/100/100

&&= cChlgroidium

Parietochloris
Microthamniales

Leptochlorella

Botryococcus
clade

Lobosphaera

Trebouxiales

Auxenochlorella
Pseudochloris

Chlorel|a|Chlorellales
Parachlofella

Pseudochlorella subsphaerica (AB006050)
Koliella sempervirens (AF278743)
i (FR865740)

"Chlorella” mirabilis (X74000)
Stichococcus mirabilis (AJ311638)
Stichococcus jenerensis (DQ275461)
Stichococcus chodati (AB055867)
Prasiola crispa (AJ416106)
Stichococcus bacillaris (AJ416107)
Desmococcus endolithicus (EU434026)

i minor (AF387151)

pyriformis (X75565)

P is olivacea (X74754)

1.00/80/97
1.00/99/99

1.00/100/100 N

(FM881777)

Prasiola
clade

| outgroup

Aerofytické podminky zpuso-
buji selekci tvaru bunek ras ke
kulovitym formam s nizkym
pomeérem povrchu a objemu

Realna diverzita zelenych ras
rodu Chlorella nékolika-
nasobné prevysuje jejich
morfologickou diverzitu
Chlorophyceae:

190, 1 hindakii
R 043 Botryosphaerelia sudetica
0.671 071 Neochioris aquatica
il o Chlorotetraedron incus
0.67

;p|— Pediastrum duplex
i 570 i D d
P s Desmodesmus
Scenedesmus obliquus S d
k &= Scenedesmus

— Rotundella sp.
L Rotundella rotunda
Foliicutaria botryoides

083

Follicularia texensis
Radiococcus polycoccus

aeria gelatinosa

chizochlamys gelatinosa

Br: 15 minor
Bracteacoccus aerius
Tumidella tumida
Bracteamorpha trainorii

o [ Sphaeroplea robusta

9_| 0.98 LV Anxyrajudai
7 Dictyochloris fragrans
Schroederia setigera

Chromochioris zofingiensis
'{*4: Pseudomurielia engadinensis
088 Pseudomurielia Schumacherensis

95009 Ankistrodesmus faicatus
Ei’a; Kirchneriella aperta

‘Ourococcus mulfisporus

hromochloris

\F Dictyococcus varians

1astes jurisii
iastes homosphaera

¢&=m Mychonastes



I Morfologické vymezeni zelenych ras I

« Konfokalni mikroskopie plastidu




Morfologické vymezeni zelenych ras

» Konfokalni mikroskopie plastidu

- Photomultiplier

Detector Detector ) aser Scanning
Pinhole Confocal Microscope
Aperture — Optical
Out-of-Focus i
Fluorescence~ Light Rays FOECRIne
Hoa Laser
ERter Excitation
In-Focus Source
Light Rays |

Objective = Li l'!t Source
inhole
Aperture

Focal
}Planes Figure 2



Konfokalni mikroskopie

Confocal and Widefield Fluorescence Microscopy

(b)

(e) (f)

Figure 1



Konfokalni mikroskopie

Pollen Grain Serial Optical Sections by Confocal Microscopy

Figure 6






Konfokalni mikroskopie

« LEICATCS SP2
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Konfokalni mikroskopie

* Muriellopsis spherica




Konfokalni mikroskopie

» Dictyochloropsis splendida




Fotobionti liSejniku

» Asterochloris — jeden z nejrozSirenéjSich liSejnikovych symbiontu




Skryta diverzita v ramci rodu Asterochloris

« Asterochloris — pouze 15 % izolovanych fotobiontu pfifazeno
K jiZ popsanym druhtim
* mezi liniemi odhaleny jemné
morfologické rozdily ve strukture memoemiee |
chloroplastu T e L N

from Lepraria neglecta Peksa 183 ®

from Leprana neglecta Peksa 207 ® #6
from Leprana caesioalba Peksa 173
from Leprana caesioalba Peksa 204 @

from Leprana nigidula Peksa 236 @
from Lepraria rigidula Peksa 877@ g7

from Leprania ngidula Peksa 900 ®
from Cladonia finbriata Peksa 796 ®
- from Cladorua rei Peksa 787 @
from Leprania sp. Nelsen L54
from Pilophorus cf. cereolus Nelsen 2233f
from Stereacaulon sp. Nelsen 2181b
from Stereocaulon saxatile Talbot KIS167
from Leprania borealis Bayerova 3401
from Leprania caesioalba Peksa 231
from Leprana nylanderiana Peksa 542 @ #40
from Cladonia fofiacea Peksa 1008 @
from Lepraria borealis Bayerova 3402 @
from Lepraria sp. Nelsen L18
0.97/81/70— from Leprana nigrocincta Nelsen L55
0.86/55/80 | from Lepraria caesioalba Peksa 225 @
from Leprana lobificans Nelsen L12
from Lepraria caesioalba Peksa 234 @
from Lepraria sp. Nelsen L59
from Lepraria caesioalba Peksa 235 ®
from Lepraria lobificans Nelsen 154
from Lepraria caesioalba Nelsen L36
from Lepraria fobificans Nelsen 153
from Leprania sp. Nelsen LE0
from Cladomia fimbnata Peksa 815 @
from Cladonia rei Peksa 921 #12
from Stereocaulon paschale Talbot 101
ia italiana (CCAP 519/58)® -
Trebouxia magna (UTEX 67)
from Lepraria caesioalba Peksa 185®
from Leprana Peksa551e #14
* L from Lepraria rigidula Peksa 186 &
,— from Stereocaulon tomentosum Talbot 400

Asterochloris phycobiontica (SAG 26.81)e
S from Leprania neglecta Bayerova 3600 @ #15) A. phycobiontica
from Leprania neglecta Bayerova 3606 @

19257 Trebouxia pyriformis (UTEX 1712) @
x Trebouxia glomerata (UTEX 895) e  #1 | A. glomerata
s from Diploschistes muscorum Pekse 493 ®
from Stereocaulon vesuvianum Talbot 281
= ia irregularis (UTEX 2236) ®
from Stereocaulon pileatum Peksa 999 ® . .
from Cladonia arbuscula Peksa 789 @ #2 A. irregularis
from Stereocaulon subcoralloides Talbot 167

Y 3av10

8 3av1o

#8

#
1.00/87/89

-199/63

I

0.93/50/71

#11

23av1d

0.81/87/83]

I A. italiana

.

from Lepraria alpina Peksa 192 ®

*
0.95/66/61 from Cladonia cf. bacillaris Neisen 3950
from Lepraria caesioalba Peksa 194 @
1.00/86/86, from Lepraria caesioalba Peksa 233 ® #18
from Lepraria caesioalba Peksa 166 ®
e from Lepraria caesioalba Peksa 196 ®
0.1 from Diploschistes muscorum Peksa 182 @
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Asterochloris - definice druhu

« morfologie — diskriminaCni analyza
— tvar bunék, velikost bunék, tvar chloroplastu, pocet spor

taxon
echinata
erici
excentrica
friedlii

gaertneri

&
glomerata
O iregularis
O italiana
leprarii
0n- f . lobophora
6

Root.2

magna

O
phycobiontica
‘. woessiae
o
d)j o
| | | |
-10 0 10 20

30

-5 =

Root

II




Asterochloris - definice

UTEX 895 - from Stereocaulon evolutoides
UTEX 1712 - from Cladonia squamosa
Peksa 498 - from Diploschistes muscorum A gl omer: ata
SAG 33.85 - from Stereocaulon evolutoides
Talbot 281 - from Stereocaulon vesuvianum
Talbot 153 - from Stereocaulon botryosum

Backor 13 - from Cladonia mitis

1008337 Peksa 999 - from Stereocaulon pileatum

UTEX 2236 - from Stereocaulon sp.

Peksa 518 - from Lepraria sp.

UTEX 902 - from Pilophorus aciculare

T51501 - from Psora decipiens

PA3 - from Cladonia sp.

Normore 375 - from Stereocaulon dactylophyllum
UTEX 910 - from Cladonia cristatella A. erici
UTEX 911 - from Cladonia cristatella

Peksa 860 - from Lepraria alpina

/f——————UTEX 1714 fom Stereocauon dactyophylum A. excentrica
Normore 4728 - from Cladonia pocillum
Peksa 207 - from Lepraria neglecta

Peksa 183 - from Lepraria neglecta

Peksa 173 - from Lepraria caesioalba

Peksa 204 - from Lepraria caesioalba

Peksa 870 - from Lepraria sp.

10019874

A. irregularis

A. magna

1.00/94/98.

0.97/82/61

A. leprarii

Peksa 873 - from Lepraria caesioalba
Peksa 886 - from Lepraria incana
Peksa 900 - from Lepraria rigidula -
Peksa 236 - from Lepraria rigidula A. g aertneri
Peksa 877 - from Lepraria rigidula
1.00/99/100 Peksa 796 - from Cladonia fimbriata
Peksa 787 - from Cladonia rei
Nelsen 2211a - from Lepraria sp.
1H20 - from Cladonia scabriuscula
Nelsen 2181b - from Stereocaulon sp.
1.00199/100 Nelsen 2233f - from Pilophorus cf. cereolus
Bayerova 3401 - from Lepraria borealis
Peksa 231 - from Lepraria caesioalba
Peksa 542 - from Lepraria nylanderiana
Peksa 1008 - from Cladonia foliacea
Bayerova 3402 - from Lepraria borealis
MACB 95602 - from Cladonia foliacea A Woe$$lae
Talbot KIS 187 - from Stereocaulon saxatile
Nelsen 2166a - from Lepraria sp.
1009796 | Peksa 888 - from Lepraria crassissima
Nelsen 3637b - from Lepraria nigrocincta
Peksa 225 - from Lepraria caesioalba
5 Nelsen 3960 - from Lepraria lobificans
0.98/80/68 Nelsen 3966 - from Lepraria caesioalba
Nelsen 3965 - from Lepraria caesioalba A. friedlii
Nelsen 3974 - from Lepraria lobificans
Peksa 235 - from Lepraria caesioalba
Peksa 234 - from Lepraria caesioalba
2585 - from Lepraria sp.
Peksa 921 - from Cladonia rei
Peksa 815 - from Cladonia fimbriata
Talbot 101 - from Stereocaulon paschale
CCAP 219/5B - from “Xanthoria parietina”
Hammer 7212 - from Cladonia capiteliata
UTEX 67 - from Cladonia sp.
Hammer 7090 - from Cladonia scabriuscula

0.99/52/-

1.00/98/100

Nel:

A. italiana

Peksa 185 - from Lepraria caesioalba A. echinata
Peksa 186 - from Lepraria rigidula

Peksa 495 - from Diploschistes muscorum

Peksa 855 - from Lepraria rigidula

Talbot 400 - from Stereocaulon tomentosum

SAG 26.81 - from Anzina cameonivea

Bayerova 3606 - from Lepraria neglecta

Peksa 858 - from Lepraria sp.

Nelsen 3950 - from Cladonia cf. bacilaris

Peksa 192 - from Lepraria alpina

Peka 866 - from Lepraria borealis

Peksa 194 - from Lepraria caesioalba

100718~ Peksa 233 - from Lepraria caesioalba

0.1 Peksa 166 - from Lepraria caesioalba

Peksa 182 - from Diploschistes muscorum

Peksa 196 - from Lepraria caesioalba

A. lobophora

®

®

®

®

(@)

Bayerova 3600 - from Lepraria neglecta A p h ycol biontica

0
U

U

Lepraria

Stereocaulon

O A. leprarii

ceecseeas

. A. gaertneri .

A. woessia

]
Cladonia @ ] Africa
Diploschistes 1159 N . America
Ll

A. echlnata ;‘

A. lobophora

Europe

Asia

i

A. fnedlu i
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Morfologicka evoluce

* Protistni organismy maji velke populace a snadno  p
se Sifi

* Nizka speciacni rychlost protist?

* Fosilni data poukazuji na morfologickou
(a evoluc€ni?) stazi protist

v té kadince je takovych
225 000 000 bunék

v jednohektarovém
rybnice ma pak tedy
bézny planktonni druh
cca 10 — 108 jedincl

100 Ma




‘ M

orfologicka evoluce protist
-

Micrasterias (Zygnematophyceae, Streptophyta)
» Jeden z morfologicky nejpusobivéjSich protistnich rodu
» Ploché bunky sestavajici ze dvou identickych semicel
* Druhy se odlisuji celkovym tvarem, vétvenim buneék, velikosti, atd.




‘ M

orfologicka evoluce protist
-

Cile studie:

» Modelovy organismus pro studium morfologické evoluce protist
« Zjistit robustni fylogenezi rodu
 Jsou morfologicky podobné druhy evolucné pribuzné?
» Jaké morfologické znaky jsou korelovany s evoluci rodu?




Morfologicka evoluce protist

» Sekvenace 3 genu:
* jaderny - SSU rDNA
e chloroplastovy - psaA
» mitochondrialni - coxlll

* Fylogenetické analyzy




Morfologicka evoluce protist

Micrasterias truncata SVCK 412

79/95/0.98\
99/99/1.00, Cosmarium ralfsii SVCK 300
Micrasterias semiradiata CAUP K606
Micrasterias decemdentata ASW 07023

A2
L Micrasterias laticeps SVCK 430
icrasterias zeylanica SVCK 291

M
A3
L Micrasterias 'pusilla’ NIES 784

» Prekvapiva pozice ftri
druhu tradi¢né patficich

Micrasterias furcata CAUP K609

A4100/100/1.00

Micrasterias pinnatifida SVCK 411
Staurodesmus dickiei ASW 07056

do jinych rodu krasivek:
- Cosmarium ralfsii

Micrasterias ceratofera SAG 21.97

A5'|E Micrasterias crux-melitensis CAUP K602
Micrasterias radians var. bogoriensis SVCK 389
)\

- Staurodesmus dickiel
- Triploceras gracile

100/100/1.00
Micrasterias crux-melitensis NIES 152
93/99/1.00 Micrasterias radians var. evoluta SVCK 518 "
Micrasterias anomala NIES 774 =
N7
.;_\, \ (1 ?”ég

93/98/1.00
82/99/1.00
B L Micrasterias apiculata SVCK 247
Micrasterias brachyptera SVCK 65

T
..¢ » Existence nejméne

82/100/0.97
-1-10.92 /-11.
Ba000 o Micrasterias fimbriata CAUP K608
86/92/1.00 Micrasterias rotata CAUP K604
98/99/1.00 Micrasterias doveri SVCK 369
Micrasterias thomasiana CAUP K605 %))
100/100/1.00 D Micrasterias denticulata SVCK 230
00/100/4:00 Micrasterias jenneri SVCK 298
' [ Tplaceras gracile SVOK6 ForA P\ N
Triploceras gracile SAG 24.82 e;‘/: [+ %3 %;_ od § 7 v , ,
5o 3 trech obdobi zrychlené
[l V4
b morfologickeé evoluce

F - Micrasterias tropica SVCK 368
Micrasterias foliacea NIES 777

Micrasterias swainei SVCK 138
Micrasterias tetraptera SVCK 195
Micrasterias conferta SVCK 110

98/96/1.00 <
G

100/100/1.00

Micrasterias radiosa SVCK 303

92/85/1.00- Micrasterias papillifera CAUP K603

100/100/1 00\‘ Micrasterias hardyi SVCK 249
— H Micrasterias americana SVCK 290
Micrasterias mahabuleshwarensis SVCK 324

Micrasterias muricata SAG 157.80
taurastrum majusculum SVCK 330

S
_‘ lj Staurastrum lunatum SVCK 15
100/100/1.00 Staurastrum maamense SVCK 377
¥ T




Zrychlena morfologicka evoluce I.

* Micrasterias truncata — Cosmarium ralfsii

79193 0'98\ Micrasterias truncata SVCK 412
99/99/1.00 . Cosmarium ralfsii SVCK 300
85/-/1.00 Micrasterias semiradiata CAUP K606
> Micrasterias decemdentata ASW 07023
95/99/1.00 Micrasterias laticeps SVCK 430

> [ Micrasterias zeylanica SVCK 291
Micrasterias 'pusilla’ NIES 784
—— Micrasterias furcata CAUP K609
A4100/100/1.00— Micrasterias pinnatifida SVCK 411

83/-/1.00

Evoluéni scénar — postupna redukce bunécnych zarezu, vedouci ke
speciaci hladkeé, morfologicky jednoduché bunécné formy

G0



Zrychlena morfologicka evoluce Il.

 Micrasterias pinnatifida — Staurodesmus dickiel

99/99/1.00

100/100/1.00

/98/1.00

82/100/0.97

92 89/-/1.00

93/99/1.00° /.
82/99/1.00. Micrasterias anomala NIES 774 . L
B -| =

100/100/1 00 Micrasterias pinnatifida SVCK 411
Staurodesmus dickiei ASW 07056
Micrasterias ceratofera SAG 21.97
M/craster/as crux-melitensis CAUP K602
M/craster/as radians var. bogoriensis SVCK 389
Micrasterias crux-melitensis NIES 152
Micrasterias radians var. evoluta SVCK 518

Micrasterias apiculata SVCK 247

r M/craster/as brachyptera SVCK 65

a >

Tz

Evolucni scéenar — prirozena polyploidizace, vedouci ke vzniku trojcetnych
bunék, nasledna redukce laloku

B




Zrychlena morfologicka evoluce Il.

* Prirozeny a umeéle vyvolany vznik trojCetnych bunek

- Kallio (1953) Bull Torrey Bot Club
80, 247-263; umela produkce
trojCetnych bunék u M. thomasiana

* West & West (1905): A monograph

of the British Desmidiaceae; * Sormus et al. (1974): J Phycol 10,
M. murrayi var. triquetra 274-279; M. pinnatifida



d

Zrychlena morfologicka evoluce lIl.

» Micrasterias ancestor — Triploceras gracile

1VV/ 1.UV

96/1.00 ~

/100/1.00

E _|—_Trip/oceras gracile SVCK 366

Triploceras gracile SAG 24.82

F - Micrasterias tropica SVCK 368

Micrasterias foliacea NIES 777

Micrasterias swainei SVCK 138

Micrasterias tetraptera SVCK 195

Micrasterias conferta SVCK 110

Micrasterias radiosa SVCK 303

Evoluéni scénar — ztrata lalokd,
nasledovana prodlouzenim bunek a
tvorbou vybézkl na jejich povrchu




Zrychlena morfologicka evoluce lIl.

* Pfirozené a umelé vytvoreni bezlaloCnatych bunék:

Kallio & Heikkila (1969)

— umelé vytvoreni
bezlaloCnatych bunék
druhu M. pomoci UV
zareni

Birad. Unirad. Arad.

JI > a1 O

Waris & Kallio (1964)

- bezlalo€naté bunky
nalezeny v pfirodnich
vzorcich — vliv
stresovych podminek
prostredi



Morfologicka evoluce protist

Shrnuti

 Morfologie protistnich bunék muze podléhat
nahlym, evoluc¢né velmi rychlym zménam
* VVysledky studie jsou v rozporu s teorii dlouhodobé

evolucni a morfologické staze.
« Vyznam UV zareni, stresovych faktoru (teplotni Sok...) §#
a prirozené polyploidizace pfi evoluci protist
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