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Mechy uz v kambriu...?
Cinsk4 propaganda....

Acta Botanica 5inica HEWD®IE Vol.46 No.2 2064

Paul Kenric:

Lopingian

“Parafunaria sinensis from the
Early-Middle Cambrian Kaili

Formation of Guizhou Province,

China [37] is in our opinion not
sufficiently well-documented to

substantiate the features
recognized.”

Fig.2. The bryophyte-like fossil Parafunaria sinensis and cryptospore fossils from the Kaili Formation of the Middle Cambrian,
Guizhou Province, China. A. P sinensis, with complete rhizoid. veins: specimen No. GTM-9-2-113. B. type species: F sinensis, with

the feature of capsule and seta, specimen No. GTM-9-1-168. C. P. sinensts, with costa, specimen No. GTM-9-1-136. D. P. sinensis,
specimen No, GTM-9-5-123. E. Nedospora sp.. specimen No. P-6, X800, F. Dyadospera sp., specimen No. P-6, X800, G and H.
structural sketch of the specimens No. GTM-9-2-113 and No. GTM-9-1-168. Scalein A. B.C. D. G. H for 1 em.
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http://rstb.royalsocietypublishing.org/content/367/1588/519#ref-37
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Ordovické vymirani

e Druhé nejhorsi vymirani v historii

Zpisobeno dobou ledovou
Nejjiznéjsi rozlozeni pevnin
Zamrzla Gondwana
Sopecénd ¢innost

Phanerozoic Climate Change
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Silurské nalezy

o Prevladaji nalezy jednotlivych spor

nad tetradami

o Pinnatioramosus, China
o Cooksonia, Irsko, Bolivia
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g-1) triletni spory rhynii
Co vse odhali fosilie? j) kutikula
k-1) pyritizované cévy
o ) kofeny

n,t) Cooksonia

0-q) Sporangia

r) vldseni Horneophytonu
s) Baragwanathia, silurska
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Kde se vzal lignin?

/l/OH
OH
p-coumaryl alcohol

OH

J

Oxidative coupling

o

OH
Coniferyl alcohol

/(OH
“\O/: E\O/
OH

Sinapy! alcohol

Weng (2010)




Fenolycké latky -lignany

Primarni funkce = obrana pred UV
— umoznuji vystup na sous
Mechorosty:
« Obsahuji rozpustné fenylpropanoidy, ﬂavono1dy, 11gnany
o Physcomitrella: véechny geny biosyntézy prekurzori ligninu

o Chlamydomonas: geny nenalezeny
« O pritomnosti ligninovych latek u charofytnich fas se diskutuje...

sinapyl alcohol coniferyl alcohol p-coumaryl alcohol

(S) (G) (H)




Fenolycké latky -lignany
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Mozné cesty
k lignifikaci

e Sekrece
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Evoluce fenylpropanoidové drahy

o Analyzy novych genomi
ukazuji, ze vétsina enzymu
ligninové drahy je uz u fas.

e Dokonce i PAL je u
Klebsormidia

o Evoluce PAL se ukazuje

mnohem slozitéjsi

o Ziejmé u fas drahy slouzila

k syntéze obrannych latek...

De Vries (2017)
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() present
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Acyl-CoA synthetase (ACoS)/AMP-dependert ligase
Cinnamoyl CoA reductase (CCR)
B-Glucosidases
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Cinnamate 4-hydroxylase (C4H)
Hydroxycinnamoyltransferase (HCT)
Coumarate 3-hydroxylase (C3H)

Caffeoy! shikimate esterase (CSE)

Caffeoyl CoA A O-methyltransferase (CCoAOMT)
Cinnamyl alcohol dehydrogenase (CAD)
O-methyltransferase (OMT1)

Ferulate 5-hydroxylase 1 (FoH1; FAH1)
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Finale syntézy ligninu je odvozeno ze syntézy kutikuly

e Pro syntézu ligninu u htsenicku je nezbytny cytochrom CYP98

Angiosperms

° Mutace CY P98 ma dramatické Physcomitrella patens

OH

Threonic acid . Shikimic acid
HO p-coumaroyl-CoA o
Ox__OH i OH
s N e
£ X | ,
/©/\)LO r oo ' HO
HO OH

p-coumaroyl-threonate

projevy u mechu " PPOYPe6;LidA Aty pathway
o Zpusobuje
poskozeni kutikuly s 0 v o
HO | HO.,
a srusty organu oH | ' OH
ty & HO:<L : /- HO/Q)\
\ OH I OH

: CYP%I
I
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Ox-CH I 2 OH

O I >
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Renault (2017) Nature Comm Cuticle biopolymer i Lignin



Lignifikace byla vynalezena dvakrat

Calliathron — kordlova ruducha, u které byl objeven lignin
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Hydroidy mechii: homologie ¢i analogie?

« Hydroidy, stereidy, food conducting cells; nejsou u hleviki
« Nemaji nikdy lignin!

« Hydroidy druhotné netloustnou, ale jsou mrtvé

« Neékteré druhy jatrovek maji i sekundarni tloustnuti

Symphiogyna

«— Funaria



Zakladani dreva u Arabidopsis

D){y lem

(Pro)cambium

Phloem

Transition -
Young root

De Rybel (2016)



Specialisace a diferenciace prokambia

1) Akumulace auxinu uprostred embrya

2) Signalisace TIR = AUX/IAA - ARF
. ARF = AUXIN RESPONSE FACTOR
- ARF5 (MONOPTEROS) auxinem regulovany TF
3) MONOPTEROS - TMO5
. TMOS5 = TARGET OF MONOPTEROS
( - Dalsi TF ktery je spoustény pomoci ARF5
R g 4) TMOS tvoti dimery s LHW
T __"J\ - LHW = LONESOME HIGHWAY
- Oba ze skupiny bHLH transkr. faktora
YT 5) Aktivuje se periklinilni déleni bunék
_ 6) Interakce s cytokininy (AHK4)
Late L - Cytokininy stimuluji déleni, ale zaroven brani, aby
globular T nedoslo k predcasné diferenciaci kambia v xylém
7) Inhibice cytokininové signalisace
- MONOPTEROS spousti ARABIDOPSIS
PHOSPHOTRANSFER PROTEIN 6, ktery

. blokuje recepci AHK4
- Ale TMOS5 a LHW ziroven spousti lokalni
Transition produkci CK pres LONELY GUY

- Vysledkem je vznik ostrého rozhrani

xylem/kambium




Finalni diferenciace xylémové bunky

+ VND transkripéni faktory ze skupiny NAC
VASCULAR-RELATED-NAC DOMAIN

+ Spousti uklidani sekundarni bunééné stény a PCD

a  Xylem differentiation network V i @ @
ASL20 (LBD18) Plastid |8 D -
ASL19 (LBD30) N v
—_ /
D l wocronrionJ =1 P
Itochondrion— &
N\ =
l 1 Nucleus—{- . [ > i
? MY B transcription factors )
| l e P P
0 s
Programmed * Cellulose 0 j,‘,“ﬁf’: ;///////
cell death * Xylan & k> % I
* Lignin 2 FETTTE




O PpoVNS7-GUS V PpVNS4-GUS

Gen VNS u Physcomitrelly

« 8 gent u Physcomitrelly
- Exprese specificky v hydroidach

. Mutanti vedou hife vodu

+ Overexprese zpusobuje bunécnou smrt

a neobvyklé ukladani sek. BS g |
« Stejny projev i u Arabidopsis - :

+ Vodivy aparit je zfejmé homologicky n

T AA

g £ 3 8
¥ ¢ 7-“\--! .
R -
¥ o Ui i
L\ ] ) _'.‘ f
e N
* =
. |

Xu (2014) Science



Co jsou to transkripéni faktory NAC?

NAC = NAM + ATAF + CUC, okolo 100 genti u dvoudéloznych

NAM = NO APICAL MERISTEM
ATAF = ARABIDOPSIS TRANSCRIPTION ACTIVATION FACTOR
CUC = CUP-SHAPED COTYLEDON

Vznik: neni v lini Chlorophyta, pry je u Chary a Coleochaete
Funkce:  regulace apikdlniho meristému — definuje rozhrani
zakladdni xylému
dfevnaténi
stresové reakce (vétsina geni)

suc1-1 cuc2




Za okamzik EVOLUCE FYTOHORMONU
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