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Administrativni vsuvka

hl/

Volitelné formy zkousky:

« Zpracovani strucné reserse nebo Ustni presentace
na evolucni téma.

«  Prace by méla mit inovativni charakter a vychazet z
alespon 3-5 odbornych publikaci, pfipadné z
primarnich dat v sekven¢nich databazich.

« 'V prfipadé zdjmu, prezentace probéhnou v
domluveném terminu béhem semestru

« Zdjemci o klasickou formu dstni zkousky mohou

byt po pfedchozi domluvé kdykoliv vyzkouseni.
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Ordnung!
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1

ABA-Hezeplorn

'

Gibberellin

l

GA-Hezeptor

G-Protein

l

Tyrosinkinase

l

MAP-Kinase-Kaskade

|

Transkriptionstaktor

e |F-Weg @

L
'l = Cylosolischear
Diacylglycerol — Calclumspiegel

l

Calmodulin
I®

GA-siimulierie (Gene

viviparous 1
®

ABA-shimularte Gene
(rab, Em)

(a-Amylase)




Ordnung...?

E2Fa  E2Fc b— SCF ™

» T

E2F targets

ey,




CKR + VIN

...Stacl jen tri pismena...



CKR + VIN

Podstatou je pribéh...
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Piibéh nulty:

Sekvenovani.
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DNA extraction
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DNA fragmentation
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Masivni sekvenovani organismi




Figure 1
Randomly fragment genomic DNA and ligate
adaptersto both ends of the fragments,

Denaturation leavessingle-stranded templates
anchored to the substrate.

The next cycle repeats the incorporation of four
labeled reversible terminators, primers, and DNA
polymerase,

Figure 2
Bind single-stranded fragments randomly to
the inside surface of the flow cell channels.

Figure &

Figure 3 Figure 4

Add unlabeled nuclectidesand enzymeto The enzyme incorporates nucleotidesto

initiate solid-phase bridge amplification. build double-stranded bridgeson the solid-
phase substrate.

Nukleotidy maji fluores-
cené¢ni znacku a termindtor

Figure 7 Figure 3

several milliondense clusters of double-stranded  The first sequencingcycle begins by addingfour  After laser excitation, the emitted fluorescence
DNA are generated in each channel of the flow cell. labeled reversible terminators, primers, and DNA  from each cluster is captured and the first base ig

Figure 10

polymerase, identified.
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Figure 11 Figure 12

After laser excitation, the image is capturedas before,  The sequencingcycles are repeatedto determine The data are aligned and compared to reference, and
and the identity of the second base is recorded the sequence of bases in a fragment, one base ata sequencing differences are identified.

e,



Paired-End Sequencing
(Short-insert paired-end reads)

Fragmentation
of genomic DNA

Fragments
/ \ (200-800 bp)

l

Ligate Adapters

i

Cluster generation
and sequencing

Mate Pair Sequencing

Fragmentation
of genomic DNA

/ Fragments
(2-5 kb)
\

i Circularize
A B
Biotinylate Ends
A’ B’
>
Enrich Biotinylated Fragmentation
Fragments (200-600 bp)
A B’ A B

= /<

Ligate Adapters
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Cluster generation
and sequencing



PacBio systém

Pacific Biosciences — Real-time sequencing

TIME  —

Mature Reviews | Genetics
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@AHWI-M21141:63:A4NDL:1:1181:13802:14.21 1:N:Q:TATAGLGAGACACCGT
NACGOAGGLTOLCAAGLGTTAATCOGAATTACTGOGLGT AAAGCGLCACGCAGGCGGTTTGTT

+
#=>AAABEBABBGGGGGGLG Y FGHGGGGGHHHHHAHHGGGGHHHGGGGGGEGGGLGGEGG 7 FL

FASTQ_ soubor z Illumina sekvenovani ~200 bp
PacBio systém — 5 000 bp !!

contigy — scaffold —» chromosom

Scaffold

Cantig 2

)y
<

w—=  Fragment

== Hoad (known sequence)

—  Roughly known length but not known sequence



Kompletné sekvenované rostliny

Arabidopsis thaliana
Oryza sativa
Cyanidioschyzon merolae
Ostreococcus tauri

2000
2002
2004
2006

120 M
420 M

17 M
13 M

Medicago, Populus, Chlamydomonas, Solanum,...

Za posledni 3 roky cca 46 366 586 druha
Celkem okolo 150 550 833 druhi

NCBI: Assembly “Viridiplantae”
https://www.ncbi.nlm.nih.gov/assembly
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Rostliny = Archaeplastida = Plantae

Adl et al. 2012



tertiary endosymbiosis
(diatom)

Archaeplastida

tertiary endosymbiosis
(haptophyte)

e
()
tertiary endosymbiosis o ° v
(cr}-‘pl()m(ide Karlodinium Vznlk Pred 2’5_1’6 mld let
(@) : =
@ g6
@™ vnitini fylogeneze a dikazy

monofylie nejednoznacéné

= potomci primarni
endosymbiosy se sinici

S Dinophysis
endosymbiosis Ph

(green alga)

Glaucophyta

Viridiplantae

primary endosymbiosis
glaucophytes






Glaucophyta - modrozelené rasy

« reliktni skupina

+ jen 4 rody, sladkovodni!
+ plastidy = cyanely

+ peptidoglykan

+ phykobilisomy

Cyanophora paradoxa




Rhodophyta - ruduchy

+ zejména morské rasy

« ¢ca 5000 druhu

+ stdle primitivni znaky
v plastidech
(phycobilisomy,

nemaji grana)




Bangiomorpha pubescens

nejstarsi urcena T -
k . k; f .1. > i : s
eukaryoticka fosilie, 62 o
-1,2 mld let ¢ ,”t:%j’ W
Somerset Island, Canada 3 A E >,
zila v prilivové zoné - s




Rhodophyta: Cyanidiophyceae

« zfejmé basdlni skupina ruduch

+ podivné extremofilni druhy (horkd a kyseld
sopecnd jezirka)

+ 3 rody

+ MIMO more

Cyanidioschyzon merolae







iridiplantae (Chloroplastida)

i Zelené rOStliny i W ‘*

« moderni plastid s grany
+ svétlosbérné antény

Dvé hlavni skupiny:

Chlorophyta

Ulva, Chlamydomonas, Cladophora, Volvox, Pediastrum,
Desmodesmus, Trentepoblia, Apatococcus..., cca 1000 rodi

Streptophyta
Spirogyra, Chara. .., okolo 100 rodu;

Obé skupiny se lisi zejména usporadanim cytoskeletu a
pribéhem cytokineze



ytokinetic entry arly cytokinesis Late cytokinesis Abscission

Cytoki Y
Yt() NECZeE ras o
Microtubule ‘ ’
Zivocichové — aktinovy NN (.. Sl
| | - ’ -[JIU!E'iE'ILI-'F bll:_i:t: ==
prstenec 1] |
Chlorophyta - phycoplast ""““””"'”“””m’csz.m-a_m: ~
Streptophyta - phragmoplast
— mikrotubularni
struktury ,
collapsing G
o spindle s
Evolué¢ni vyznam with O
phycoplast

- Ziejmé lepsi regulace
déleni v ramci rigidni furrowing cell plate bR
bunécné stény

- Predpoklad pro persistent

mnohobunécnost spindle

- Phycoplast umoznil také
mnohobunécénost furrowing cell plate




Chlorophyta
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Chlorophyta: “Prasinophyceae”

+ basdlni linie (parafyletickd skupina)
« mofské planktonni druhy
« miniaturni bunky, 1 plastid

Ostreococcus tauri
Micromonas pusilla




Streptophyta

« primarneé sladkovodni skupina

+ Bazdlni bez fragmoplastu

+ nejdilezitéjsi skupina pro zkoumani
evoluce vlastnich rostlin

Bazalni skupiny:

Mesostigma viride  bazalni, miniaturni
planktonni bicikovec

Chlorokybus athmophyticus padni, horska
Klebsormidium pidni, vlaknita, 20 druhd




Streptophyta ,,Charophyta”

Pokrocilé skupiny:
+ maji fragmoplast (Streptoployta 5.5.)

+ zkroucené spermie (“krutorosty”)

tructure
Bilasia pusilia

Zygnematophyceae  krasivky a spdjivky, jednobunécné ¢i vlaknité
Coleochaetophyceae  Coleochaete plosna (prlsedla stélka (,2D%)

Chacetospheridium (jednobunécné)

Charophyceae slozita stélka (,3D%);  Chara, Nitella

Embryophyta “land plant”






Preprophase
memory

N oy

Mitotic spindle Phragmoplast

Prephophase memory

v

Plasma membrane

Phragmoplast

Fragmoplast

Ziejmé je odvozen od
(44 ° b/
midbody
- mikrotubuldrni utvar v
zavéru cytokineze

Predprofazni prstenec
urcuje pozici E'agmoplastu
- prvn¢ u krasivek, neni u
paroznatek, neni u spdjivek

Krasivky druhotné bez

fragmoplastu
Vlaknité spajivky maji

redukovany fragmoplast

Buschman (2016)



Abb. 95. Co’eochaete. Fig. 1. C. soluta. — Fig. 2—8. C. pulvinata. Fig. 2 Stiick eines er-

wachsenen Exemplares, o Oogonien, a Antheridien; Fig. 3 Antheridium mit austretendem

Spermatozoid; Fig. 4 Spermatozoiden; Fig. 5 junges Oogonium; Fig. 6 reifes Oogonium

mit Berindung; Fig. 7 keimende Oosporen, » Rindenzellen, p Mutterzellen der Zoosporen;

Fig. 8 Zoospore. — Fig. 1, 6 und 7 250fach vergr.; Fig. 2—5 und 8 350fach vergr. —
Nach N. Pringsheim.
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Main habitat 750850 my (6) [T T B Q000 uvophyceae
l ] 100D chiorophyceae @
) core
terrestrial N Q0D Trebouxiophyceae @ chlorophytes
freshwater [ ) Pedinophyceae
brackish water
marine - O Chlorodendrophyceae._"
- O Picocystis clade H
Morphology — - O Mamiellales @
() unicellular I 0 Dolichomastigales Mamiellophyceae Chloro-
L]
(17D multicellular 0 Monomastigales : phyta
. O Pyramimonadales ‘
@ Complete genome(s) available | 980-1120 my (6) o Pycnococcaceae prasinophytes
@ Ongoing genome projects 780-925 my (7)
~ - O prasinophyte clade VII| Gl’een
- O prasinophyte clade IX
. O Nephroselmidophyceae p|ant3
H
- O Prasinococcales __E
~1200my (1) — - [ID:] Palmophyllales _
786-1150 my (2) - —
655-?33 my ((‘(13)} O Mesostigmatophyceae @
m
660-1140 m}; (5) I O Chlorokybophyceae
1160-1280 my (6) o
860-1020 my (7) I O GID Klebsormidiophyceae charophytes
900-1040 my (6) e (10 charophyceae Strepto-
450-850 my (7) 0D phyta
— Zygnematophyceae
= UID Coleochaetophyceae A
596-835 my (1)~ (I -
~700my (4) = [ | Land plants @
1400-1757 my (1) 568-815 my (8) - -
1277-1579 2)* —
825-1155 mss; E3g y 0 Cyanophora @ Glaucocysto phyte
785-1117 my (4) * Glaucocystis —
1520-1680 my (6) *
1425-1665 my (7) ** Cyanidiaceae @ - T
—I : 8 ® Cyanidiophyceae C%/atmdlo'
Galdieriaceae phytna
[ 0] Porphyridiophyceae =
1298-1?;? my El;/ I O(ID stylonematophyceae
- farmy C h
1180-1285 my (7) BT (00 compsopogonophyceae
1116-1222 my (1) / [ | O Rhodellophyceae Rhodo Red
1180-1340 my (6) " (D Bangiophyceae @ hyti - algae
- Ina
% I () Hildenbrandiophycidae PRy
~700 my (4) ) .
N
900-990 my (6) I (J]) Nemaliophycidae
550-930 my (7) ~ 590 my (1) meessssssmmm [l (]]]) Corallinophycidae Florideophyceae
- GID Ahnfeltiophycidae
Hl (D Rhodymeniophycidae @

”l"" Mesoproterozoic Paleozoic Mesozoic Cen.

1000 542 250 65 0 my




Zygnemaz‘ap/yycme jsou sesterské k “land plants™!!
Paroznatky jsou nezavislou komplexni linii rostlm
Wickett (2014), Timme (2012)

Vascular Plants

* 11 Leucodon sciuroides
X Anomodon attenuatus
= Thuidium delicatulum

Rhynchostegium serrulatum
Bryum argenteum M
Rosulabryum capillare 0SsSes
Em bryop hy‘[es Heawigia cn’gra 2
(Land Pla nts) Ceratodon purpureus

*q *5

F’o;‘ymchum commune
Sphagnum lescurii
Marchantia polymorpha
Marchantia emarginala

Ricciocarpos natans i
24 Sphaerocarpos texanus Liverworts
- _: Bazzania trilobata

,10 Metzgeria crassipilis
= Nothoceros aenigmaticus
L Nothoceros vincentianus Hornworts
Penium margaritaceum

Cosmarium ochthodes
‘Roya oblusa

Netrium digitus

— % Spirogyra sp.
Streptophytes 8 —— — gy Zygnematophyceae
o Mougeotia sp.

g L Cylindrocystis brebissonii

Mesotaenium endlicherianum
Coleochaete irregularis
Coleochaete scutata Coleochaetales
Chaetosphaeridium globosum
Chara vulgaris Charales
Entransia fimbriata e
Klebsormidium subtile Klebsormidiales, Chlorokybales
Spirotaenia minuia :
Chlorokybus atmophyticus Mesost igm atales
Mesostigma viride
Uronema sp.
Nephroselmis pyriformis
Monomastix opisthostigma C hloro P h yta

Pyramimonas parkeae



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

Freshwaler ' ' . ' a
« Chloro- and Trebouxlophyceae

(Chlorophyceae dominated freshwater
phytoplankton communities after the
ParmianTriassic mass extinction
250 MY ago)

« Streptophyte algae (mainly Charales

and Zygnamatales)
« Embryophyte water plants (firs! aguatic
angiosperms: early Cretacecus Period)

Ccean
» Uivophyceae (a.0. Ulvalas
Dasycladales, Bryopsidales,
Cladophorales)

+ 'Prasinophytes’ (e.g
Mamiellales
Pyramimaonadalas)

[ ¢ C U0
EPDLOD (1

« Rapid adaptive radiation of
Chloro- and Trebouxiophyceaa

« Gradual reduction in

» streptophyte green algae

[exception: evolutionary diversification .
and speciation of the Zygnematales ¥ -
during the Jurassic and Crataceous Period) | |

B. Paleozoic Era: I
Ordovician—early 1
Devonian Period
{approx, 420400 MY ago)

CXPDdIld 2108.401%0]¢
0107 (1 ) 910

T/ SIRYew
WY j ) i

1 L & .

i j--— Chlorophyta: b EMBRYOPHYTA (bryophytes, lycophytes, farns, spermatophytes)
o, A 2 | Charales (stoneworts - branched filaments organized as

a& & £ a main axis and whorls, resembling Equise .

1 d‘f\ o " (:{? ‘ncf’ & Coleochaetales [parenchymatsous branched filaments) [
Ancient Chlorophyta: = . F ) o
several clades of maring  &F o @f FE $ 3 Zygnemalales {conjugaling green algae .
‘prasinophyte’ flageliates o o o unicells or unbranched filaments) e d
and’or coccoids . (] . . '

Klebsormidiales and Entransia
(unbranched filaments)
Mesasligma
and Chiorokybus ] . ]
(flagellate, sarcinoid)

h g Phycoplast

Phragmopla 517

CHLOROPHYTA | STREPTOPHYTA

A. Neoproterozoic Era:
Cryogenian-Ediacaran Period

; = Freshwater
(approx. 850-540 MY ago) — a a
Ocean —— i
= : a a . a a
Ancient Chiorophyta:  Ancient Streptophyta: . C .
raariese and brackish unknown ancestors of extant ETTEPTDFP'"'E lim egges —
einsphaarids and tasmanitids — freshwaler IF.E'JEIIH‘.F:H. COCCOIOS
ancestors of extant ‘prasinophytes’ sarcinoids and filaments ancestors of Mesostigma 5 a

|scaly green flagellates and coccoids) Ll Ll i and Chilorakybusg (scaly

1 frashwaler flageliates)

D,
CHLOROPHYTA | STREPTOPHYTA Becke 009




Nasleduje INvaze na sous
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