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Prytovy apikalni meristém

Coleus




Klasifikace pletiv podle puvo
(Négeli 1858)
1. déliva (meristémy)
2. trvala
cytologie meristému

ym (buriky izodiametrické, protdhlé,
enchym (buniky protdhlé, na koncich




Klasifikace meristému

difdzni (v rane fazi vyvoje celd rostlinnd embrya =
protomeristém - embryondlni meristemy

lokdIni (jen mala Cast pletiv, specificka poloh

rostliné)

meristémy apikalni (vrcholové) me
q stonku

| (vmezereny) meristém
meristémy - kambium, felogen =
i tloustnuti stonku a korenu
eristém - pretrvdvajici meristém
Kl/perikambium) - tvorba vedlejsich ¢i
ivnich korenu




Klasifikace vegetativnich meri stémiy
podle polohy

nlarni meristém (meristém korenové
y, baze listt, kolénka trav, preslicky)




Meristémy v prubéhu on’rogeneze.

protomeristém = délivé pletivo v raném vyvoji emb
déli se vsechny buriky

je deleni bunék omezeno pouze na ma
vch si bunky zachovdvaji schopnost
eristémy = primdrni meristémy)

eristémy - kambium (produkce
niho xylému a floému) a felogén (tvorba
nich krycich pletiv)
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Interkalarni meristéem ve stébl
( Triticum)

meristémy tésné nad kolénky trav




Primarni apikalni meristémy

Princip zachovani embryondlniho

charakteru meristému:

gast bunek nenastoupi cestu

iace, ale zachovava si délivou

celou dobu existence
eristému

Stem  Daughter Committed Differentiated
cell cells cells cells

stem cells)

né bunky; drive inicialy

jedna dcerind burika zachova charakter bunky
uhd nastoupi diferenciacni drdahu =







G3e) radialni cévni svazek

centralni cylindr
Zona s plné . . .
diferencovanymi ; !.- pericykl (perikambium)

trvalymi pletivy, vznik odstupujl'ci postranni koren
postrannich kofent rd- _
vznikaiji z pericyklu endodermis

— primérni kiira
Absorpéni zona ? Y f  gex. _
. . kofenové vlaSeni (absorpéni
s kofenovym

vlasenim, pocatek trichomy, rhiziny)
diferenciace primarnich _ _
trvalych pletiv rhizodermis

Elongacni zéna, prodluzovaci

rast bunék rokambium i : : S . ;
| z ermatogen ze diferenciace pletiv vodivych a zakladnich

Ay E————— periblem probiha ve z.naéné \ofzdé!en’osti od inicial, je
primarnimi apikalnimi i—— ey g8 iocend, zojmena
meristémy T2 s mu <\ pina apikalnich inicial s u apikalnich meristému stonku,
A klidovym centrem (Q-centrum) problematické. V soucasné dobé se téchto
kalyptrogen termini pouziva pouze v nékterych

Kalyptra kalyptra pfipadech pee=popis kofenovych meristémi




vascular tissua

ground tissus

dermal tiasue
root cap
plarome
periblem

dermatogean'
calyptrogen
complex

protoderm

ground
meristem

vascular
cambium

plerome

periblem




Diferenciace primarnich trvalych pletiv korene (» Primarni apikalni meristémy
korene - dermatogen, periblem, plerom, popf. kalyptrogen).

Podélny rez vrcholkem korene
kapradé samce (Dryopfteris filix-mas).

dermatogen

plerom
periblem

délici se terminala

kalyptrogen

kalyptra

Buriky primarnich meristéma vznikaji ve
spiralnim porfadku na bocCnich plochach
tetraedrické terminaly.




Podélny rez apexem Korene cesneku
cibule (Allium cepa) s apikalnimi
meristémy a kalyptrou.
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RAM

» RAM (root apical meristem) tvori bunky ve dvou smérech (SAM po
vlastni kofen (ale bez postrannich pupenu) a bunky korenové ce

sunky tvori dveé bunky — novou inicidlu a dcetfi

yekolika (4 az 7 u Arabidopsis, 800 az 120
nek, tzv. quiescent centre (QC)

sedicich bunék (inhibuje diferenciaci souse
ni doplnuje presunuté inicidly

i auxinového maxima jsou dulezité pro organizaci RAM
u (ROS)




auxin l,

\,U_ '{( cytokinin

PLT1 <= \WOX5

CDF4( T »CYCD3;3

ACR4/CEEV1

|

CLE40

/ ’Arabidopsis meristematic

zone organization and
regulation of WOXj5
expression in the QC.
A)dS tic representation of
eristematic
iche
ains the

ge),

ortex;
ateral
Mla cells.

s starch
grantles. (B) Regulational
model highlighting the complex
interplay of phytohormones,
TFs and signaling peptides
on WOX35 expression levels and
domain. Arrows indicate
positive, barred lines indicate
negative regulations.
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Quiescent Centre Cell

Pluripotency

.\chfmmatin
Adagtos COF4

. WoXs

Stem Cell

Differentiation

Differentiated Daughter Cell

p://phys.org/news/2015-05-biologists-roots-stem-cells.html

Wheresine concen’rro’ri of WOXS is high enough,

the stem cell niche is able to maintain pluripotent

stem cells. Where the f/; ncentration of WOXS is too

low, the concen’r' of CDF4 rises and the cells
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differentiate into tissue. /:
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Vascular
Cortex strand

Epidermis | Pericycle

| |
High cytokinin ——————t—t————»{ RR1 |

Low auxin ‘|,
| |

High auxin —————————p
Low cytokinin \

Oldroyd GED, et al. 2011.
Annu. Rev. Genet. 45:119-44
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Root hair
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Lateral root initiation

Cytokinin=—| piop auxin

PINs

|

Localized

»/

- Auxl

The roles of auxin a okinin during root
meristem development. The root apical meristem is
divided into the stem cell niche where the quiescent
center resides, the proximal meristem wheréeell
divisions occur, the elongation zone where cells
expand, and the differentiation zone where the
specialized structures of/cells emerge. As a result of
auxin transporters (PINS), auxin traverses down the
root and accumulates at the tip in the region of the
stem cell niche. A cycle of auxin flow is very apparent
in the proximal meristem region but reduced in the
elongation zone, likely through cytokinin suppression
of PINs. A gradient of relative importance of cytokinin
and auxin is established with high auxin at the stem
cell niche and high cytokinin‘signaling at the transition
zone between the proximal meristem and the
elongation zone. This gradient is maintained at least in
part through antagonisms between auxin and cytokinin
that are facilitated by auxin induction of RR7 and RR15
(that suppress cytokinin signaling) and cytokinin
induction of SHY2 (that inhibits PIN expression). In
lateral roots, localized accumulations of auxin in the

pericycle mark the site where the lateral root emerges.

Cytokinin can suppress lateral root emergence by
blocking the localized a jons of auxin, probably
through the suppressi
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bidopsis root meristem development
growth Sche atic illustration of

Lateral Root Ca e | Nomarski differential contrast interference

Il Epidermis o Image x.eu_xw,lle-s organization in the
il TN} grK heart stage embryo and developing root

m g;‘(jgderm’s W Wil 21505 & meristem of Arabidopsis. (Left) Embryonic

B Cortex/Endodermis Stem Cells ) iR ¥ fate map highlighting thegenigim.of the root

B Quiescent centre iy Y gt g meristem. Different tiSSues are represented

Columella in false colorsfas indicated in the legend.
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(Right) Diagram representing post-
embryonic root meristem growth over time.
At early stages of root development (3 days
post-germination, dpg), root meristem size
(represented by the white arrowhead) rapidly
increases because of a prevalence of cell
division over. cell differentiation, thus allowing
growth of the root meristem. At 5 dpg, final
K" root meristem size (white arrowhead) is
3 dpg achieved by an increase‘in‘the rate of cell
/(' il — d?ff.er.entiatign that equal_s the rat_e of. cell
7,§ERENT| ATION division. This balance will be maintained for
X | all the plant lifespan, ensuring continuous
root growth. SCN, stem cell niche; PM,
proximal meristem; EDZ,
elongation/differentiation zone; TZ, transition

7 )
e

Heart Stage Embryo

SRS
e P B o

2
@)
oc
6]
= §
L
|_
N
oc
L
=S

CELL /
DIVISION DIVISION DIFFERENTIATION

ent Opinion in Plant Biolog




(a) Trichoblast (b)

JIL JIL Cortex .
~ ’ ’ j mﬁ @pidermis Trichoblast
Kofenové vidsky [R=se

Cytoplasm y

Initiation Meristematic P:Igum a Atrichoblast
= UL _ JL protodermal cell @
. - 4 . - ] e.g.
» Vznik z bunek rhizodermis = ]C Arabidopsis
H © : 4 Initiation site Positional
frichoblastu (atrichoblasty o arouts osiion

bunky, ze kterych nevznikaiji

JL_ I

koreheoveNias - ] Root hair
'i driv viditelne \ ale rich apex root hair Cortical cell

\ eﬂl Op”(dlr“’ St \ Maturity Endodermal or

hl |( k JIL L vascular tissue

e pO Oz Ove 3 G C
cholovy rist podobny waowse{ ] R
s oz~ ‘ Cross section of differentiation zone
0 pylove lacky
(c) Trlchoblast Inltlatlon Tip growth

Proces vyzaduje grod|e

\)
Ca?*, transport vccku W a ey (—\ v —e
fUzi vacku s plosmo’ri . pH _I(u_\< ]L _I < >~l\] _I( ;' X f? )C

\imembrdanou wall pH-

frends w1 Plant Science

i L T | TN A ST T (.S D, [ TR AU S . IR TR W WA M B [ SR D, R & [T IR, [ N I T AL S T R SN ML [— |



FIGURE 5. Schematic representation of the cytoarchitecture within the growing root hair apex. The # u/ / s
packed with membrane-bound vesicles originating from the ER and Golgi apparatus delivering new cell wall materigl e

the hair’s growth direction, whereas actin cables (green) allow for polar vesicle trafficking.

™ .+H*‘|*

Intracellular [ROS], [CaZ*]

o . Intracellular pH - acidic
*2 ER-originating vesicles

2 Post-golgi vesicles NADPH OXIDASE

./

~N— -/ iournal.frontiersin.ora/article/10.3389/fpls.2015.01163/full

*2 Endocytic vesicles “’%. mitochondrium . Ca?* - ATPASE A ROP-GTPase || H'-ATPase




Tvorba lateralnich korenvu

» 7 pericyklu (mezi endodermis a cévnimi svazky)

» Bunky pred xylémovymi poly (Pericycle Founder Cells, PFCs) jsou blo
fazi bunécneho cyklu a pozdéji mohou znovu spustit cyklus a tvoii
koreny

» B ofted floémovymi poly nejsou schopny fvorit postranni k

Lateral root development (LRD) is initiated when pericycle cells which

are adjacent xylem pole cells become primed to form founder

cells, which have a different developmental fate from the parent cells.

This process takes place behind the root apical meristem (RAM) in the 1 0
basal meristem and is dependent on both temporal oscillations of 1 M Of s
auxin and a mechanical stimulus.(Johnstone, 2011.Péret, Rybel et - HH i
1, 2009) , 1] HL
Lateral root primordia (LRP) develop through the endodermis

cortex and then epidermis in 8 conventional stages. In stage |
event of LRD, 2 pericycle founder cells undergo simultaneous
polarized asymmetric divisions, daughter cells continue to divide
accompanied by a series of mitotic divisions by flanking pericycle
cell files. Following radial expansion, central daughter cells divide
periclinally, creating a primordium consisting of an inner and
outer layer, this stage of development is termed stage Il. After
stage ll, the root divides periclinally and anticlinally until a dome
shapeis formed and the primordium emerges.

{Johnstone, 2011.Péret, Rybel et al, 2009)
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Zajimavy odkaz:
http://phys.org/news/2015-05-bioloqgists-roots-stem-cells.ht
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