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Co jsou to protista?

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




Co jsou to protista?

« | chaluhy jsou protista.
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Co jsou to protista?

Historicky byly tyto organismy rfazeny do riSe Protista, nyni je jiz tento
pohled prekonan
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Co jsou to protista?

Drtivou vétSinu eukaryotni diverzity na nasi planeté tvori prave protistni
organismy.

Alveolates

Chromalveolates

Plantae Streplophyles Discicristates Excavates
Heterolobosen
Land plants
Green m;m‘ Charophytes e i
Chiorophytes Euglenids
Trebouxiophytes Core jakoblds
Utvophytes Trimastiz
Praginophytes Oxymanads
Mesostigma Trichomonads
Hypermastigotes
Red Algae P kophytee Carpediemonas
Banglophyles Retortamanads
Cyanidiophytes Diplomaonads
Glaucophytes Malswimonads

Amoebozoa ‘Unikonts”
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I Co jsou to protista? I

| * Plantae

& et

hophﬁa Glaucophyta | Chlorophyta



Co jsou to protista?

 Unikonts

(31994 by Kerry B.Clark

choanoflagellata Dictyostelides Lobosea

Opisthokonts

‘Unikonts’




I Co jsou to protista? I

‘ « Excavata

Kinetoplastida Euglenophyta
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Co jsou to protista?

Phaeophyceae

i F

Oomycota

Dinophyta

Cilliates



Rhizaria

Co jsou to protista?

Foraminifera

Euglyphids C'HiOraréchniophyta

Carcomonads
Euglyphids
Phasodrnea
Heteromitids
Thasmatomonads

Cercozoa

Chlorarachniophytes

Phytormyxids
Haplosporidia
Foraminifera
Polycyslines
Acantharia

Rhizaria




Velikost a pocetnost protist

» Mofsky fytoplankton — 102° bunék:

10 000 000 000 000 000 000 000 000 bunek

Overwr By Chei dopher Krambs
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Velikost a pocetnost protist

« Mofrsky fytoplankton — 102% bunék
* Primérna velikost jedné bunky fytoplanktonu — 2 um

Rada buné&k — 20 000 000 000 000 000 km
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Velikost a pocetnost protist

« Mofrsky fytoplankton — 102% bunék
* Primérna 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 — 1025 bunék
« Kazda burika se déli v priméru 1x za den,
stejny poCet bunék denné sezran zooplanktonem




Globalni vyznam protist

e Primarni produkce, rasy se podili na celé polovineé produkce O,
— Morsky fytoplankton - 40 % celkové pp, z toho rozsivky 20-25 %

= 0203 s . - | 2 % 3 o 153 5 Ml imimm Minimm

Ocean: Chlorephyll @ Concentration (mgfm3) Land: Normalized Difference Land Vegetation Index




Globalni vyznam protist

e Emiliania huxley| ne_]hO_]ne]SI eukaryot na planete whlte tldes




Globalni vyznam protist

Emiliania huxleyi - kokolity Ca + 2HCO, ---> CaCO; + H,O + CO,
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Globalni vyznam protist

e Emiliania huxleyi

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

rovhovazny 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 Symbiotickeé interakce
— zmeény zivotniho stylu, zvySeni fitness, speciacni udalosti
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A THEORY of the

| ORIGINS of SPECIES

ow MARGULIS AND INDRIDHN. -



Globalni vyznam protist

e Protista jako geologicka sila
- Kfida - z moFskych mikroorganismu (foraminifera, kokolity),
— Silicity - nahromadéni schranek protist (rozsivky, mrizovci):
kremenec, diatomit, buliznik,




Vyznam protist
e Produce toxinu (obrnénky - red tides)

e CFP (ciguatera fish poisoning)

— Nejrozsifenéjsi onemocnéni zplsobené
morskymi toxiny (50000 onemocnéni rocne)

— Kumulace v morskych tropickych rybach

- Gastrointestindlni potize: prujem, zvraceni

- Neurologickeé projevy: teplotni zmeny

— Kardiologické potize: arytmie, zastava srdce . £
— Mortalita: 0,1 - 12 % A widden danger Iurks among the reefs.

Gewal'e of C/ gaa.tel‘ A

{ pronousced sig-wa térrad

7‘/ algae can prodice toxias that
ConCentlrate in the ofganas and flesh of
large carsivorous reef fisn (such as
barracuda, hogfish, red snagper

, and groupers).  Ciguatoxic {ish
doesn t look or taste bad.

S/M/tams of Ciguatela agpear within
&e- J»‘f hours, and include vomiting, "

diarrsea, ahilomieai pain and cramping, i
as well as unusial SeaSations
(such as itching Skin, aching
teeth and painful urisation).
The classic symptom of
Ciguatera is the Seasation that cold
things feel hot to the touch. For some
pecple, these Symptoms come aad go for months or even years, asd caa
te triggered by eating seafood, caffeine or alcomol.




I Vyznam protist L

* vyznamni parazité Cloveka

Trichomonas

Giardia




Vyznam protist

e Parazité zemedeélskych plodin _
Phytophtora infestans life cycle

dispersal encystment & host invasion
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Vyznam protist

e Potraviny




Vyznam protist

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

» Bionafta — zapomenme na kukufici, budeme jezdit na Fasy!




Vyznam protist

» Bionafta — zapomenme na kukufici, budeme jezdit na Fasy!
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I Vyznam protist I

nanotechnologie — rozsivky jako senzory a miniaturni transformatory
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http://upload.wikimedia.org/wikipedia/cs/0/0c/Polovodi%C4%8D_typu_N.jpg

Vyznam protist

kriminalistika — forensni limnologie A% REPORT

™ Peter A. Siver,' Ph.D.; Wayne D. Lord,” Ph.D.; and

Donald J. McCarthy’

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

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




Vyznam protist

e Aplikace biologickych konstruénich mechanismu

Dubar harbour



I Vyznam protist I

* Nutnost a zaroven problém: stanoveni hranic mezi druhy a jejich presna
determinace.
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No. of OTUs

Druhové bohatstvi protist

Kolik druht protist skute¢né zZije na Zemi?
V souc€asnosti popsano cca 213 000 druhu

20 OOO (Finlay)

600 OOO (Encyclopaedia Britannica)
1 300 OOO (Foissner)

2 000 000 (aa
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FIG. 3. Species-effort curves of richness for fungal OTUs. A. Mixed hardwood plot. B. Pine plot. C. Pooled data from both plots.

Unigue OTUs (99% 185 rRNA gene similarity)

Combined ¢lone library

Clone libraries constructed
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I Druhové bohatstvi protist I

I « 454 sekvenovani — jaka je realna diverzita protist (mofsky bentos)? |
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Skryta diverzita protist

Paramecium aurelia — P. pimaurelia, biaurelia, triaurelia............P. quadecaurelia
TRANSACTIONS

of the

American Microscopical Society

YOL. 94 APRIL 1975 NO. 2
THE PARAMECIUM AURELIA COMPLEX OF FOURTEEN
SIBLING SPECIES'
T. M. SONMNEBORN
TABLE 1
Mating reactions and breeding relations anwa speCies of the P. aurelis complox
(e six spectes lacking from the table undergo no Inlt'fsluu.'lflt fedctions
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1 = P. primaurclio: 2 = P, biaurelia: ete, Bands for esterase A are represented by dark }lmrﬁ.
esterase B by hars filled with diagonal lines, and esterase C by hollow hars; weak esterases (e,
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electrophoresis,

,
A4 |
4

0
| 1E
'
I 1E
| LK
1K




Skryta diverzita protist

Paramecium aurelia

Fig. 5. Relationships among species in the Paramecium aurelia spe-
cies complex. Numbered circles indicate classical syngens. A. Diagram-
maltic representation of the putative relationships of Paramecium syngens
studied here, based on non-DNA-sequence studies. The distance between

any two syngens in the diagram is arbitrary, while the relative intensity of

the mtersyngen pairing reaction (Sonneborn 1957, 1974) 1s expressed by
the thickness of the lines uniting them. Red (odd mating type) and blue
{even mating type) bars show the types ol syngen pairings observed.
Where dashed. they represent old results. perhaps suspect (Sonnebom
1974). The green asterisk emphasizes the most blatant example where an
intense pairing reaction may not be paralleled by extensive genelic ex-
change. In the syngen 4 x 8 crosses, there are essentially no viable hybrids
(Sonneborn 1974). Green arrows mark the direction of successful mi-
tochondrial transplantations (Beale and Knowles 1976). Orange loops en-

1. Eukaryot. Microbicl, 52(1), 2005 pp. 68-T7
£ 2005 by the Society of Protozsalogiss

Paramecium aurelia Revisited

AL W, COLEMAN
Division of Biology and Medicine, Brown University, Providence, Rhode Island 02912, USA

B ITS Sequence Data

close groups ol syngens showing greatest similarity in isozyme patterns
(Allen et al. 1983). B. Contributions of DNA sequence data. Cross-hatch-
ing pattern identifies syngens with identical ITS2 sequence. Green loops
enclose syngens most obviously closely related by internal transcribed
spacer (ITS) analyses, either identical ITS2 or uniquely shared hemi-CBC
in ITS2; or less confidently. as shown by dashed green loop, a hemi-CBC
in the mid-recion of the ITS1 helix.



Skryta diverzita protist

Sellaphora pupula — 6 ,fenodému” zijicich pospolu v 1 jezirku

Phyealogia (2004) Volume 43 (4), 459482 Published 300 July 2004

The Sellaphora pupula species complex (Bacillariophyceae): morphometric
analysis, ultrastructure and mating data provide evidence for
five new species

Davin G, Mawn', Saran M. McDoONALD!, Micka M. BaYEr', STEPHEN J.M. Droor', Vicror A CHEpURROV',
RoserT E. Lok, Apgian Closanu® ann LM, Hans no Bug?
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Skryta diverzita protist

Cemu odpovida variabilita rodt a druht rozsivek?

: S. blackfordensis (deme
‘rectangular’)

S. auldreekie (deme ‘small’)

S. lanceolata (deme 'la nceoléte')

Classification of Homo sapiens within the order Primates

contained forms:

species maodern humans
sapiens .

modern and

- oy a k archaic humans

Homao

family &mﬂ i humans and

Hominidae great apes

humans and

superfamily nh all apes

Hominoidea (great apes

H and gibbons)

infraorder k k %i S

Simiiformes ‘ m and monkeys

; fiﬂ humans

Haplﬂrﬂ‘um m é& apes, monkeys

and tarsiers

!é

order f' Q 3 h humans, apes,
Primates monkeys, tarsiers,
lemurs, and

h H lorises

& 2005 Encyclopadia Britannica, Inc.



Koncepty druhu

« Zakladni otazka: jak urCit hranice mezi druhy a jak spolehlivé jednotlivé
druhy urcit?

Micrasterias americana Micrasterias crux-melitensis



Tradi¢ni morfologicky druhovy koncept
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I Koncepty druhut I

« Tradi¢ni morfologicky druhovy koncept

Micractinium

Brachionus



http://botany.natur.cuni.cz/algo/images/CAUP/H5801_4.jpg

I Koncepty druhut I

* Biologicky druhovy koncept

kmeny A-B a C-D
predstavuji separatni
biologické druhy

o O W »




Koncepty druh

* Biologicky druhovy koncept

blém alopatrickych populaci

e ALE — obcasné mezidruhové k

50 W Meadan
25%-T5% [
Non-Oulier Fange
& Ouliers ]
201
s N —
1071
'I L
057
021 .
01 L= . X
hytrid slender robust

Figure 5. Boxplots of the average percentage of
cells involved in sexual reproduction in crosses with
Eunotia bilunaris strains of the same (‘'slender’ and
'robust’) and different groups (‘hybrid’). A loglx+1)
scale was used because of the large differences
between the different categories. For crosses within
the group “slender’ three different combinations of
strains (four different straing) were used, within
‘robust’ five combinations (seven strains) and
between slender and robust ten (four ‘slender’ and
six ‘robust’ strains).
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Koncepty druhu

* Biologicky druhovy koncept

* nepouzitelny u asexualnich organismu




Koncepty druhu

« Fylogeneticky druhovy koncept
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Koncepty druh

Fylogeneticky druhovy koncept

100 r Xanthonema cf. debile 395 TB Tr -
Xanthonema exile TB Tr
Xanthonema cf. debile 889 TB Tr
Xanthonema cf. debile 421 TB Tr
Xanthonema solidum TB Tr
Xanthonema montanum TB Tr
Xanthonema debile TB Tr
Xanthonema cf. pascher TB Tr
Xanthonema hormidioides TB Tr

99

65

Xanthonema bristolianum TB Tr
Xanthonema cf. bristolianum TB Tr
80 Xanthonema new sp. TB Tr

98

Xanthonema cf. hormidicides TB Tr
Xanthonema sessile TB Tr
Quticeytum parvuiuhis Op €5

04 [ Xanthonema tribonemoides TB Tr
68 It Bumilleria sicula TB Tr 75,
Bumilleriopsis filiformis MS Cn
100 Bumilleriopsis pyrenoidosa MS Cn
Bumilleriopsis sp. 5794 MS Cn
72 L gumilleriopsis sp. 5894 MS Cn

66 Tribonema new sp. ANT TB Tr )

Tribonema ulotrichoides TB Tr
Tribonema minus TB Tr
Tribonema viride TB Tr
Tribonema aequale TB Tr
100  Tribonema vulgare TB Tr
Tribonema utriculosum TB Tr
—— Ophiocytium maius MS Op
100 [~ Bumilleriopsis peterseniana MS Cn =/
Bumilleriopsis sp. 3393 M3 Cn

Qphiocytium capitatum MS Op \LY
100 E Botrydium granulatum BT Bo
Botrydium stoloniferum BT Bo

Vaucheria terrestris VC Vo %

100

72

99
Asterosiphon dichotomus BT Bo -
74 Sphaerosorus composita MS Bc @
Botrydiopsis alpina MS Bt % ®
95 Heterococcus pleurococcoides TB Ht

Heterococcus protonematoides TB Ht
- Chiorelicium tetrabotys MS B gz 9@&

66 [L xanthonema mucicutum TB Tr B

100 Xanthonema cf. debile 395 TB Tr
Xanthonema exile TB Tr
Xanthonema solidum TB Tr
Xanthonema montanum TB Tr
Xanthonema cf. pascheri TB Tr
Xanthonema debile; X. hormidioides TB Tr
Xanthonema cf. debile 889 TB Tr
Xanthonema bristolianum TB Tr
Xanthonema cf. debile 421 TB Tr
Xanthonema cf. bristolianum TB Tr
Xanthonema new sp. TB Tr
Xanthonema cf. hormidioides TB Tr

Xanthonema muciculum TB Tr B
Xanthonema sessile TB Tr

100 Bumilleriopsis peterseniana MS Cn
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NN
——— Ophiocytium maius MS Op G5
T Ophiocytium capitatum MS O W
Ophiocytium parvulum MS Op
100 p Botrydium granulatum BT Bo A
Botrydium stoloniferum BT Bo
Xanthonema tribonemoides TB Tr 86

Burmilleria sicula TB Tr

Bumilleriopsis pyrenoidosa MS Cn @ 100

Bumilleriopsis sp. 5794 MS Cn
Bumilleriopsis sp. 5894 MS Cn 99 |100

@ L gumilleriopsis filiformis Ms Cn

88 Vaucheria terrestris VC Ve %
Tribonema new sp. ANT TB Tr -

92 Tribonema viride TB Tr
Tribonema ulotrichoides TB Tr

Tribonema minus TB Tr
Tribonema aequale TB Tr
Tribonema vulgare TB Tr
100" Tribonema utriculosum TB Tr

Asterosiphon dichotomus BT Bo  dm

_:Sphaemsorus composita MS Bc ®
84 Botrydiopsis alpina MS Bt % @
Heterococeus pleurococcoides; H. protonematoides TB Ht

Chlorellidiumn tetrabotrys Ms Bc @%&




Koncepty druh

Fylogeneticky druhovy koncept

syngeny u virnika Paramecium: shodné sekvence, reprodukéni izolace




Biogeografie protist

modelovy rod — Paraphysomonas (Chrysophyceae)
» .




Abundance in Priest Pot

Biogeografie protist
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Biogeografie protist

e Neutralni teorie ubikvitniho rozsifeni eukaryotickych mikroorganismd
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E_ Ubiquitous Species with
E species biogeographies
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~Tmm
silna formulace: log(Length)

“v8echno je vSude, ale mnoho druh je extrémné vzacnych’
- evoluéni (speciace), floristické Ci ochranarské konsekvence
slaba formulace:
“‘environment selects — prostredi vybira”
- nulova role historie v mikrobialni biogeografii




Co na to molekularni data?

Biogeografie protist

» CCMP480 :
ce F'-'I-'-_'-"Z: CCMP45a

@ lineage A
® linsage B
@ lineage C
® lineage D
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nucleus

mitachondrion

chloroplast

100

rDNA + cox! + rbel ® lineage E
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go~ CCMPass
CCMP489
CCMP492
84 cecMpao3
CCMP1723
MBIC10095

CCMP454
CCMP1764

NEPCC29
CCMP1195
Cs222

CCMP1646 Micromonas
CCMP2099 :
100 CCMP490 pusilla
CCMP1545

CCMP491




I Biogeografie protist I

Rozsivky — u nékterych druhu jasna biogeografie (Skeletonema)
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Je vsechno vSude?

Biogeografie dokonce i u bakterii
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Ochrana protistu?
Az tretina protistd ma omezené rozsSireni
« V pfirodé dulezité ekologické role
« Biotechnologicky potencial

 Evolucéni historie

» Estetické hledisko






http://www.nikonsmallworld.com/gallery.php?grouping=year&year=2008&imagepos=11
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