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Prednasky

1) Eukaryoticka bunka a jeji vznik ... Tomas Panek

2) Systém eukaryot, Excavata ... TP

3) Opisthokonta, Amoebozoa ... TP

4) Pohyb, evoluce mnohobunecnosti ... TP,

5) Uvod do SAR a heterot. SAR ... TP

6) Fototrofni SAR ... Yvonne Némcova

7) Fototrofni Stramenopiles, Haptista, Cryptista ... YN
8) Sinice + Archaeplastida (Glaucophyta, Rhodophyta) ...YN
9) Archaeplastida (Chloroplastida) ... YN

10) Archaeplastida (Chloroplastida) pokracovani ... YN
11) Mechorosty ... David Svoboda

12) Mechorosty/lisejniky ... DS

13) Lisejniky ... DS
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fagocytoza sinice

Chloroplastida — thylakoidy = Rhodophyta Glaucophyta
tvori lamely (grana u fykobilisomy fykobilisomy
streptofytni linie) zachovan peptidoglykan



Kde v systému se nachazi

Eukaryota

Archaeplastida
Glaucophyta

plastidy = cyanely Glaucophyta - nejmensi a nejplvodnéjsi
fykobilizomy, ch &, peptidoglykanovy obal  rostlinna vétev



Cyanophora [

— Anterior
Fi I
Cyanophora paradoxa g

Anterior

__ Posterior
—  Flagellum

—— Plate

Membrane

T Vesicle

zije v planktonu kyselych sladkych vod
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Kde v systému se nachazi

Eukaryota

Archaeplastida (rostliny, Plantae)
Chloroplastida=Viridjplantae - zelené rc

dveé vyvojove linie - Chlorophyta a Streptophyta

A c =

Fhycoplast Fhragmoplast

Bmuwo I o;—éo

[ —— - iy il

mechorosty a cévnaté rostliny se ze streptofytni linie zacaly vyvijet asi pred 700 miliény lety



Yang et al. 2023 ]
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Phalmophyllophyceaem
hlubokomorska skupina ras

Palmoclathrus
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Pyramimonas Kde v systému se nachazime?
Prasinofyta — parafyleticka skupina

Pyramimonas parkeae -
Nejblizsi znamy pribuzny
chloroplastu euglen

Plastidové genomy sdili
unikatni poradi urcitych gend
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Pyramimonas

Obr. 1. Genové klastry unikitné sdilené cpDNA organismi Euglena a Pyramimonas podle
Turmelové et al. (2009). Cerné vybarvena policka naznafuji ancestrilni uspofaddni téchto klastra
(vyskytujici se 1ujinych zelenych fas), Sedd policka odkazu)i na derivované oblasti (specifické pro
Euglena a Pyramimonas) a prazdnd policka oznacuji chybéjici geny.

!
| biCikovci - popsano nekolik novych trid
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Pterosperma

phycoma | :
ohlavni cysta 2> @

fosilni zaznamy z pozdniho -
Prekambria (600 mil.let) morsky fytoplankton - chladna more



Kde v systémt Micromonas — pikoplankton
Prasinofyta — parz oceant, chladnéjsi voda

Mamiellophyceae

Flagellum

Diaphragm
Basal body
of flagellum




ubikvitni ro
vrstvy oceand

Vegetacni zakaly v
genom

O. tauri: 12.6
milliond bp, ve
20 chromos.
Bakterie: 130
tis. az 13 miliond
bp. Clovek: 3.2
miliardy paru
bazi
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Tetraselmis marina (Cienkowski) Norris, Hori & Chihara
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(Convoluta) Symsagittifera e O
roscoffensis — nema travici

systém, symbioza s Tetraselimis Noctiluca


http://en.wikipedia.org/wiki/File:Channel_islands_location.png
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Kde v systému se nachazime? o =
Trida: Ulvophyceae @ )

Ulothrix (kadernatka)- hojna
narostova rasa morskeho i

sladkovodniho bentosu
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Monostroma tolerantni k riiznym
koncentracim soli, ji se
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kultivace Monostroma bez pritomnosti bakterii — axenicky,
desintegrace stélky



Ulva - ubikvitni druhy morského

Enteromorpha

primarné tAnky v dostrikové zéné



Ulva clathrata akvakultury, Mexiko

San
Quintin

Baja
CaIifok
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Pacific
Ocean









http://www.google.cz/url?sa=i&rct=j&q=Enteromorpha&source=images&cd=&cad=rja&docid=ZsquynbLFrepfM&tbnid=aqC_8qBsfy8LEM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.qingdaonese.com%2Fgoing-green-beach-carpet%2F&ei=wQNKUe-KJcSLswbK7oGICQ&bvm=bv.44011176,d.Yms&psig=AFQjCNEO1tk1zDbSqDgcnS4HqA5G9_2zdg&ust=1363891457389773
http://www.google.cz/url?sa=i&rct=j&q=Enteromorpha&source=images&cd=&cad=rja&docid=ZsquynbLFrepfM&tbnid=aqC_8qBsfy8LEM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.qingdaonese.com%2Fgoing-green-beach-carpet%2F&ei=CQRKUbOZHMGGtAaGnoCgCQ&bvm=bv.44011176,d.Yms&psig=AFQjCNEO1tk1zDbSqDgcnS4HqA5G9_2zdg&ust=1363891457389773

Kde v systému se nachazime?
Cladophorales

Aegagroph//a (rasokoule zelena)
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S0 pm

Cladophora glomerata -
jedna z nejhojnéjSich ras ve stredoevropské krajiné
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Anadyomene

wahalgaesase

- &

Anadyomene stellat
=rising from the sea

habitaty s velkym predacnim

tlakem, produkuje toxickou latku R e ova

odpuzujici ryby a bakterie Anadyomene (Aphrodite) na fresce
z Pompeji (1st century AD)

L


http://upload.wikimedia.org/wikipedia/commons/6/67/Aphrodite_Anadyomene_from_Pompeii_cropped.jpg

Dasycladales
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Acetabularia a jeji obrovska jadra .

o

coenocyticka stélka — celé jedina bunka
nejstarsi nalezy z kambria (550 miliént let), rozvoj ve druhohorach



[rentepohliales

terestricti specialiste; rasy jako paraziti Cephaleuros

S0 o \ )
2~ 4 . B, W= 4

Novy Zéland - Melicytus spp. Hawaii — guava (Psidium guajava)
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cajovnik, , olejova palma, avokado, mango, kokosova palma, kvajava, kesu

kavovnik



Trentepohliales

7'rentep0h//a ycopeltis

‘i e e eailg t Y | X8 £ 18 sekundarni

e L " i« S karotenoidy —
obrana proti UV
a hadmérnému
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Trentepohlia jolithus — severni svahy Mount
Gongga (Cina), udoli reky Yaijiageng “Red-
Stone-Valley.”
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Kde v systému se nachazime?
Bryopsidales sifonalni (coe

uniaxialni




Codium | C. fragile

S W. Ruchle

Imst. . Allgem. Betanik
Uni-Mainz
Planguerncan 2004

Dead Man s Flners




Bryopsidales

Halimeda - vyznaény druh subtropickych a tropickych
litoralnich morskych ekosystému; biogenni vznik pisku

conocytlcke, makroskopické stélky



Solenostomus halimeda - ryba,
dokaze meénit barvu a napodobit
i prazdné=bilé segmenty

krab Huenia heraldica pripevnuje
casti stelky k rostru
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shallow seagrass meadows ( Penicillus, Halimeda)




Simultanni uvolnovani & a @ gamet
priklad: Penicillus, podobné jako u korall
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Caulerpa lentilifera — zelena rasa

- y TR ¢

péstovana na Filipinach +
Japonsko — piscito-bahnita dna
mélkych chranénych zatok,
antibakterialni a antifungalni
ucinky (fukoidany) proti
vysokému tlaku a revmatismu

Lato

‘ow

Umi-budo served Okinawan style Lato, the strange sea salad Coron, Philippines



Coron, Filipiny - kmen Tagbanua se zivi sbe
C. lentilifera
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Kde v systému se nachaz
Trida: Ulvophyceae
_- Bryopsidales
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SCUBA DIVERS

Sicilia

Caulerpa looks like and keeping an eye out for it on your dives

There are many species of Caulerpa that are used in the aquarium trade that
could be released into the wild. Though many of them are tropical species,
Caulerpa taxifolia and Caulerpa racemosa have both taken over large areas of
seafloor in temperate waters due to their cold tolerance. BecauseCaulerpa is
only native in the United States in Hawaii and some parts of Florida, divers
should be on the lookout for all species of Caulerpa, which have many consistent
features between them. All are bright green, have a runner by which it spreads,
and upright fronds (Identification).

Caulerpa can grow on mud, sand or rock, and in shallow or desp water. It grows
low to the bottom, typically six to 12 inches high. It can grow in calm or rough
waters. Fragments of Caulerpa do not float and it is therefore not likely to be
found on docks, boat hulls or in ballast water.

If you think you have found Caulerpa in the wild:
* Note as much information as possible {location, depth, bottom type, size of the
patch).
* Record the location with a GPS if possible.
* Take a photo if possible.
* Callect a small piece and press it flat in newspaper (be careful - even a 1-mm piece
broken off can start a new infestation).

Report the sighting and it will be investigated.
Click here to report a sighting of Caulerpa in the wild or in a pet store.

Click here to learn how to identify Caulerpa.

Thank you for your help. Mew infestations will most likely be detected by the SCUBA diving
community. Amap of surveys done for Caulerpa in Calitornia is available here.

The help of SCUBA divers is critical to finding new infestat!ons of Caulerpa in the wild. You can help by leaming what
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Invaze

@ B Galil, 2008

invazni varieta - 11 statd,
vsechny velké ostrovy,
daleko rychlejsi invaze nez
u C. taxifolia
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Trida: 7rebouxiophyceae —

Trebouxia - nejhojnéjsi fykobiont

UTEX #1581
Trebouxia fava
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Chlorella

The Structure of a Chlorelia Cell
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ig corained in lhe
and milochancria nuckar envelape
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The cell wals confine and defend the wihale uni

Borka stromd, plankton, pdida - antibakterialni latky



Chlorella jako endosymbiont

Paramecium bursaria

- polypy (Chlorohydra -
nezmar zeleny)

- sladkovodni houby

- nalevnici (Paramecium -
trepka)

Chlorohydra viridissima




Symbioza mezi nezmarem a chlorelou

glass rod

endodermalni epitel s chlorelami l e
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pravdépodobné se endosymbidza
udala jen jednou

predani chlorely p¥i pohlavnim rozmnoZovani - vaji¢ko Kawaida et. al. 2013
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Frofatheca manfermis (ATCC 50081, ABIVT0ME)

Prototheca zopfi var, hydrocarbonea (RND1E, ABDEGSDE,

FProfothecs ropfi (GAG 263-1a, XE1518)

Prototheca rophi var. zapfii (ATCC 16533, AB183202)

Frototfeca zopfy var. hydrocarbonea (ATCC 30253, ABOTT045)

Pratotheca ropfii var, porforicensis’ (NRRL YB-4826, AB1B1197)

Profoiheca stagroea’ (ATCC 16528, ABDBESSO) I
i

0.02 substitutions/position

clade 1

z
Prototheca
"AHP lineage"

Prototheca stagnora (Sagami 13C, AB183196)
Frofothacs wiea' {ATCC 50112 ABDIESIG)
Auxencchiorells prodothecoides’ (54G 211-Ta, X56101)
T Prodothecs wickerhanmi (S5 283-11, X74003)
Prodotheca wickecharm (Pore 1203, X E2005,
I Helicospondium sp. (AT 2000 AF 317853}
e Profotheca wickerhamit [ATCC 16529, AB183195)

Nanachianam eukaryota (SAG 55.67, X0B425)

i Auxenosiioreia profdhecaides var, acidienla’ (124, AJ1439399)
E Kalislls spicuiiformis (unkown, AF27E744) 3
e Raciofium conunclivum (GR-2, AFSET155) B P, zopfil var_ pororicensis' [NARL YH-4326)

"Chignalta” minebissima (Betbesda C-1.1.9, X56102) £ 2oplt v ioitemdpnmal. IATOC 243

Closienopsis aciculans (SAG 11,86, ¥17470) pr— P mevitrg! (ATCG S4BT
FParachiorsila kessler’ (SAG 211-11g, X56105) P roph (SAG 203120
- Cihloralfa sorofiniana [SAG 211-Bk, XG2441) P, sopli var. sepfil (ATCC 16533
e Chiorelfa vulgars (SAG 211-11k, X1365849) Bz var. i HND 6
W e Walanabea reniformms (SAl 211.80, X73881) - ﬁ:-mﬁ‘:‘:f e
o] "Chiorela” saccharophila’ (SAG 211-%a, X83505) . B
s Dictyochlomopsis reticufata (CCHU 5616, Z47207) F. siageara {Sagami 135
"Chipreliz" elipsoides’ (SAG 211-1a, XGI520) R F sfegnora’ (ATOC 10526}

:: Chioveia® mrahiiis’ -:.l’.ndre-,.'ewa TadB-1, X74000) e Sl AT SO (A 27T T8
n' Leplosirg levresins (SAG 463-3. Z2B571) F wvickarbarmy (A5 283-11)
i Trabowna impresse (LITEXESZ, Z21551)
B Myrmecia isecta (1B T4, Z47204)

s i pdda, paraziti zivocichl
2 WV ’ \Y4 =
2 Zivi se osmotrofne - sacharidy

Srenedesmus obiiguus (SAG 276-3a, X56103)
Seenpdesmug comrmns (UTEX 78, X73004)

ot Chiamyriomenas remfardty (unknown, M32703)

Trooaun bagreenl (WTERSED

Cuigroup


http://upload.wikimedia.org/wikipedia/commons/6/6e/Prototheca_zopfii.jpg




USA, Japonsko, Taiwan, Holandsko, Né

Kultivace Chlorella Ceska republika, Bulharsko.
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kruhovité kultivacni nadrze (Taiwan) reaktor - Ndmecko

kultivaéni jednotky MBU Trebor - Algatech







Biopaliva z ras

e alternativa fosilnim paliviim
e fasy nezabiraji zemédélskou ptd
o nekteré rasy Ize péstovat na morske ne

e fasy maji vysokou rustovou rychlost

biodiesel

metan

etanol, butanol
H2




2012 Obama's Energ

\;ﬂ \ HIGH GAS PIOICES?PINCHED AT

THE PUMP?UP OP IN THE SKYirt | &t

ENTVES Universal Uchckigooomics. comEMAL: hpayredideinews.com

(CNSNews.com) - "The American people aren't stupid,”
President Obama said on Thursday -- as he insisted that drilling
for more oil on U.S. territory is "not a strategy to solve our
energy challenge.”

The president's solution? Algae, for one.
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4] 0 Catalyst
ﬁ“f”’ +3[ He-on] = My o3 Rﬁ{
R
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Trighceride Methanol (3) Glycerol Methyl Esters (3}
transesterifikace

1st generation :

agricultural product
- Corn etc. :
. 2nd generation :
cellulosic biomass
- straw efc,

b | ' d
= . - Biofuels
Algal Cell ',;_.,!r \--.-%‘
/}p s, |
\E’r b #'i'i
\ \9))
N\ =)
: N
v 0 Algal
AT 4 L S
Make a biofuel at home ; 4th generation :
3rd generation : Producing biofuels from engineered algae

https://www.youtube.com/watch?v=TC9h78b2RM4 oil-producing microalgae



Difficudt 1o regulste chamistny
Evaporative cosling (oulslda) High likslihssd of cantamination
maintains temparatune Difficult 1o scale up

Difficult 1o scale up

Higher surface io volume ratio High likelihood of contamination
Wary high capital cost
Requires temperalure mainlenance
Requires periadic cleaning

Achisves high biomass concentrations Competes for fesdatock with other biafusl
Easier 1o maintain optimal conditians for technologies and possibily food supply
S [sugarcans)

Scaling up to achieve efficiency of scals

Utah State University | South Australlan Research and Development Institute



Biopalivo z fas (prvni 200

2011 ve spolupraci s U.S Navy, 100% Jet fuel, Solajet(R) HRJ-5, v
palivo z ras bylo pouzito pro plavbu helikoptére MH-60S Seahawk
300 m dlouhé nakladni lodé ze Sev. testovaci let - 50/50 smichano
Evropy do Indonésie (plavba trvala palivo s benzinem

meésic), 300 t paliva spotfebovano

“taking the world’s smallest organisms to solve some of the world’s biggest challenges.”

2014: $120 in 2011, fell to $70 in 2014 and reached $30 at the end of 2015



Ropa WTI Crude Oil 1 barel 41.351 12.04.2022
100.99 UsSD 69.33% 12.04.2021
130

120
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EUROPEAN snah,a odrlz_no,ut se 0
ruskych fosilnich paliv
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o, DHAP
lespoH
ﬂ Glycerol-
Plastid 3-phosphate
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6-phosphate o’ N o
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' e
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i FAT
Malonyl-CoA Acyl-ACP Phosphatidic
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trans- A4 ’
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3-Hyd/;g)éyacyl- Lyso- Ruzne typy FAT
3-Ketoacyl- HY
phosphatidyl . (o) .f.
ACP — 7 choline Organ|smu - SDEC| IC

KAR

MK urcité délky — vyuzi
| e zmenu delky retezce
PARAAAAA B

16:0 kys. palmitova v . , : v
vealEetine Rasove mastné kyseliny 14-20 C nejcasteji 16:1,

, 16:0 a 18:1. Naopak idealni MK pro produkci
14:0 kys. myristova biopaliva 12:0 a 14:0.



1) over-exprimace urcitych ge
2) blokovani metabolickych drak

latek (Skrob)
3) omezeni katabolismu lipidl — utlume

BREAKTHROUGH BIOTECHNOLOGY PLATFORM

FLEXIBLE INPUT MULTIPLE HIGH-VALUE MARKETS

HIGHLY PRODUCTIVE MICROALGAE OIL DESIGNED TO SPECIFICATION

275

r ; o
. . 5:‘ e ﬁ"“ i ol

> 80% oil* o Fors e

*The average wild algae only . = o 0

has @ 5-10% oil content o ’J_/ t?
L S {;N, i WP aaa A
oo EH .
Lper =y - o
1+ 398 o X b .J'."“w b

Geneticky modifikovana Chlorella péstovana v bioreaktoru
heterotrofné na médiu obsahujicim jednoduché cukry



Botryococcus

f

Botryococcus braunii —kolonialni zelena

(I’I;'[,’O(Il.vd uoyIN

polysaccharide
colony sheath
retaining wall
cell wall g
drape granules
apical Golgi

fenestrated
cortical ER

cross-linked —- I/ i nucleus
hydrocarbon | )
network

plasma
membrane

lipid body _ ' chloroplast
starch

secreted
hydrocarbons

liquid ; - “balloon”
hydrocarbon
filling cross-
linked network



Botryococcus

©2003 Tamar Zohary

Vodni kvét, jezero Kinneret, Izrael
leden 2000

BAABA3 7,BKY 12.8um

velikost kolonii 30pum — 2mm. Typicka organizace kolonii
(skenovaci elektronovy mikroskop)

fosilni usazeniny extrémné bohaté na uhlovodiky


http://www.aslo.org/photopost/showphoto.php?photo=156&size=big&papass=&sort=1&thecat=500

Bio-FeI Growing Eco Pods
Rejuvenate Stalled Boston Project
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