Symetrie vs. asymetrie v morfogenezi
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Hlavni otazky

» Jak embrya usporadavaji/orientuji L/P osu s ohledem na
dalsi dveé osy a stredni linii tela?

» Kdy to nastava a kdy embryo zacne rozliSovat svou pravou
a levou stranu?

» Jak se tato informace Sifi tkanémi a ridi regiony s levou a
pravou identitou?

» Jaky je vztah mezi chiralitou (chovanim bunék v kulture) a
smérovou asymetrii (napr. télesna stavba u obratlovcu)?

» Jaky je vztah lateralizace jinych aspektu téla (behavioralni,
imunologicky, uspofadani proudu chlupt) k signalizaénim
draham, které ustanovuji polohu organu?
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jaky je evoluéni vztah mezi riznymi zpusoby jak tento
problém fesi rizné Zivocisné skupiny?

» Cilem je i nalezeni vyvojovych pficin zpusobuijicich
kongenitalni poruchy laterality 3




Determinace oS
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» anterio-posteriorni (A-P)
» dorzo-ventralni (D-V) B
» leva a prava strana




Asymetrie ve vyvoji

» (1) fluktujici asymetrie
» (2) anti-symetrie
» (3) smérové asymetrie




Poruchy asymetrie

» situs ambiguus
» situs inversus
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Poruchy asymetrie

situs solitus situs inversus totalis left isomerism (polysplenia)
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stomach

situs inversus thoracalis  Situs inversus abdominalis  right isomerism (asplenia)




Symetrie ve vyvoiji

Tibia
Fibula .
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Symetrie vs. asymetrie
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Symetrie vs. asymetrie




Poruchy symetrie

» Holt-Oram syndrom
» Idiopaticka skoliéza
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Naruseni symetrie: od asymetrickych molekul
k asymetrickym embryim

» Slabé jaderné sily
» Chiralita molekul (L- nebo D- AMK)
» Chiralita organel (centriol)
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Naruseni symetrie: od asymetrickych molekul
k asymetrickym embryim

- asymetrie morfologie bunék, nebo jejich chovani
- vnitfni vlastnosti tkani (adheze mezi bunkami, usporadani
jednotlivych komponent cytoskeletu jako je aktin a myosin)
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Modely vzniku asymetrie
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Rotace cilii

A B Cilia rotate in a chiral manner
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Rotace cilii
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Poruchy funkce cilii

» Kartageneruv syndrom
» Iv. mysSi model

Normal airway

Normal Situs Inversus
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HEART
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LIVER
SPLEEN

AboutKidsHealth ca

Primary ciliary dyskinesia and situs inversus are two main characteristic of
kartagener syndrome.
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,lon flux model*
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L-P organizator (LRO)
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L-P organizator (LRO)
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Asymetrické proudéni tekutin

Crown cells Crown cells
Pit cells , FLOW
Dand5 , Dand5
i / |
Nodal
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Fylogeneze

Bilaterality and asymmetry-generating mechanisms across evolution
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Role in L-R asymmetry
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Tvorba symetrie: ochrana symetrickych
struktur od asymetrickych vlivu
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Koncept vyvoje symetrickych struktur

A Conceptualization of embryonic symmetry

i Symmetrical

[
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Kyvadiovy model

B Balancer model
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Klinovy model

C Wedge model
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RA gradient
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Regulace vyvoje koncetinového pupene

A Forelimb bud B Hindlimb bud
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Holt-Oram syndrom




Holt-Oram syndrom
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Hrudni koncetina

A Forelimb bud

Fgf10
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Obraceni fenotypu

Prx1-Tbx

Tbx5%/x: Prx1Cre;

Tbx5°x%x: Prx1Cre
Prx1-Tbx; INV/INV
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Panevni koncetina

B Hindlimb bud
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yvoji panevni koncCetiny
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Kompenzace diky Pitx2

Normal leftward nodal flow Nodal flow (-) or low
I production of left determinants
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Kompenzace diky Pitx2

B Hindlimb bud
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Regulace symetrického rustu
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Small limb into Big limb into
big salamander small salamander

* mild extrinsic
effect
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reciprocal graft
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,catch-up growth*
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Dorsal surface
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,catch-up growth*
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,catch-up growth*

PLACENTA
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Vliv na kontralateralni stranu
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»Limb length discrepancy® (LLD)
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