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Transkripcni faktory:
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Cdx2, Eomes => trofoblast Integrin proteins




Implantace,notogeneze,iniciace vyvoje tkani
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A) Uvolnéni blastocysty ze zony pellucidy - hatching

- pomoci trypsinu podobné protedze sekretované burikami trofoblastu
B) Mysi blastocysty vstupujici do délohy
C) Pocatecni krok implantace blastocysty (ko¢kodan)

Trophoblasl

Endometrium
of uterus
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Estrogen and
progestarone

T 4 pithelium
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Signals from
non-glandular
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Midatory estrogen
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DéloZni sliznice - zona bazalis
- zona funkcionalis - epitel délozni sliznice
- kompakta (~ 1/3 sliznice)
- spongidza

Kompakta - metabolicky aktivni fibroblasty ménici se na decidudlni buriky
(decidudini reakce, vznik decidudlnich bunék, velké vakuoly
s intenzivnim metabolismem a akumulaci glykogenu a lipida)
- vyvody déloZnich Zlazek

Spongidza - délozni zlazky (tvorba sekretu bohatého na glykogen)
- vazivové stroma

A) blastocysta je kotvena ..integriny” na ..laminin® v epitelu délozni sliznice
B) interkce a invaze do kompakty zprostredkované vazbou integrind na ..fibronektin®

laminin a fibronektin - proteiny extraceluldarni matrix (ECM) produkované zejména pritomnymi fibroblasty
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Angiogenic factors: :
VEGF PDGF PAF .
VEAM  ICAM Q\
PECAM MCAM -

hCE 2

Corpus luteum
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imvasion and gene J ~ n  J| modulation of
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LIF, VEGF)
' Cytokines: Growth Factors:
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Proper placentation in Inappropriate placentation in
normal pregnancy pregnancy

Physiological hypoxia Physiological hypoxia

Proliferative Proliferative
trophoblast trophoblast

CCR1 |
Cell adhesion molecules: TGF-1

Invasive aVB3, a1B1, VE-cadherin, and Persistent [ 8
trophoblast VCAM-1 and PECAM-1 TGF-B3 IFN-y hypoxia
l MMPs 1,2,3,7,9,14 l E
Cell Invasive trophoblast
migration phenotype
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Adequate vascular Poor cell migration and
remodeling of uterine spiral inadequate vascular
arteries remodeling of uterine spiral
arteries
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Actual size

Syncytiotrophoblast

Actual size
Trophoblastic lacuna

Amniotic
cavity

Amnioblasts

Syncytiotrophoblast

Formation of
Heuser's membrane

Coagulation plug




Actual size

10-11 days

Primary yolk sac

Heuser's
membrane

Cytotrophoblas!

Extraembryonic
reticulum




Extraembryonic reticulum Heuser's membrant

Epiblast proliferating to form
extraembryonic mesoderm

Chorionic
cavity

human




Cytotrophoblast

Chorionic
cavity

Definitive
yolk sac

Extraembryonic
mesoderm

Aclual size

Syncytiotrophoblast
Cytotrophoblast

Definitive yolk sac

Chorionic cavity

Extraembryonic
mesoderm

12-13 days

Definitive yolk sac

Remnants of
primary yolk
sac
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Tertiary stem villus (21 days)
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Syncytiotrophoblast

Amnionic cavity
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Yolk sac

Bilaminar
germ disc
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Syncytiotrophoblast

Cytotrophoblast

Extraembryonic
mesoderm

Amniotic cavity

Definitive yolk sac

Bilaminar germ disc
Epiblast
Hypoblast
Primitive groove
Amniotic cavity

Buccopharyngeal membrane
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/ Primitive pit

Fr / Primitive node 5 Primitive
streak

Primitive groove
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Definitive yolk sac
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Epiblast

Mesoderm

Bilaminar germ disc

Epiblast

Endoderm
Primitive streak

Epiblast 5
Hypoblast 0y J° -

14-15 days Endoderm 16 days Mesoderm Definitive endoderm
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Neural plate

Neural groove

Primitive pit

Primitive groove
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Surface ectoderm
(neurectoderm)

Cranial
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Amniotic cavity —
Notochordal process —
Yolk sac

Buccopharyngeal — ¢
membrane f
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Paraxial mesoderm
Intermediate
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Lateral plate
mesoderm

Notochordal
process

Somatopleuric
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Regulace tvorby kostry (skeletom), skary (dermatom)
a kosterni svaloviny (myotom) - somatopleurdini mesoderm

exprese genu Pax3 (dermomyotom), indukovano - Wnt z dorzalni ploténky medularni
(neurdlni) trubice

exprese genu myoD (svaly koncetin), indukovdno - BMP-4 z laterdlni ploténky mezodermu
- Wnt z epidermis

exprese genu myf5 (zadove svaly), indukovano - Wnt z bunék dorzalni ploténky medularni
(neuralni) trubice

exprese genu Paxl (sklerotom), indukce SHH (Sonic Hedgehog) z bunék chordy
a bazalni/ventrdlni ploténky medularni(neuralni) trubice

neurotrofinem-3 (NT-3) uvoliovana z bunék dorzalni ploténky indukuje medialni cast
v Skaru (dermatom)

2 1| Differentiation of somites
Myotome

Dermatome
Sclerotome

Surface ectoderm
Endoderm

Neural tube

Dorsal aorta
Notochord

£ O SRt
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Notochord

Caudal
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Somite

Intermediate mesoderm

Somitomeres 1-7
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/> Somitomeres

Intermediate mesoderm
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Anterior Mesoderm Neural
O] O Somites tissue
8 8 RA RA signalling
Differentiated O] |O T
state 0119 Neural
O] 10 tissue Raldh
0110 it
) \
Differentiation = He—- \
front
PSM RAR Wnt8c
U /
Undifferentiated ] FGF8 /
state FGF T
Wnt3a

| wavefront Formed somites
| _ Oscillations halted
Anterior Posterior %
f Anterior PSM
I [Oscillations slowing
I
T Posterior PSM
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|
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Individual cell clocks 2

in different phases
of the clock cycle

Caudal growth






Morfologie segmentujicich somitl (po odstranéni ektodermu)
a pricny rez dorsalni ¢asti embrya, 21 dpc, human
(scanning electron micrograph)

Neural tube

Somite

Intermediate
mesoderm

Notochord

1. Neural groove, 2. Notochord, 3. Somite
4. Ventral somite wall, 5. Surface , . |
ectoderm, 6. Intermediate mesoderm, 7. 5 4
Endoderm, 8. Lateral plate
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Regulace gastrulace a pocatecniho formovani tkani

» Indukce organizéru (Nieukoop center - obojzivelnici, maternal RNA,
savci B-katenin, BMP-4, Activin)

» Formovani a vyvoj organizéru

» Organizace primitivniho prouzku (hlavicka, kmen, ocdsek)
levo / prava diferenciace organizéru

» Involuce bunék epiblastu do organizéru

» Preména bunék epiblastu (epitelie) na bunky mesenchymu

> Vstoupeni a migrace bunék z organizéru => vznik trilaminarniho terciku
> Diferenciace subpopulaci endodermu a mesodermu

> Indukce neurdlni ploténky a nasledné neurdlni liSty u bunék epiblastu
(nevstupujicich do organizéru)

» Kranio-kauddlni formovani embrya v interakci s dorsalizujicimi
a ventralizujicimi faktory
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2° neural
tube

2° head
forming

Host head
forming

Host
neural tube

(B) Induced Host
Transplantation of neural tube  embryo
duck Hensen’s node

Duck embryo Chick embryo




Drosophila embryo
(10 hours)

Drosophila lab  pb Dfd Scr Antp  Ubx AbdA AbdB
Hom-C

Mouse
Hoxa |

8 9 ¢l0 «cll «cl12 cl3

d8 d9 di0 dill di2 di3

Mouse embryo :
(12 days) : = Neural tube

Somites




Nedojde k zahnizdéni / nidaci => dhyn blastocysty / embrya

Nékteri savci - schopnost embryondlni diapauzy

Embryonélni diQDGUZG (u’rajené bF'QZOST) - zpracoval Jan Kucera, 2009
- evoluéni adaptace chranici zdrodek i matku pred nepriznivym vyvojem

- blastocysta zastane volné v déloze a jeji vyvoj se zastavi

~ 100 savcl, 7 radu
vacnatci, hmyzozravci, letouni, chudozubi, selmy, hlodavci, sudokopytnici
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Fakultativni diapauza Obligatni diapauza

*  Pozastaveni vyvoje zdrodku v V rdmci kazdé brezosti
disledku laktace - Synchronizace doby pdreni a
- zabrfeznuti krdtce po vrhnuti vrhnuti potomki do nejvhodnéjsi
mldd’at diapauza doby
odstaveni mlad’at - Lasicovité, tuleriovité a
obnoveni vyvoje medvédovité Selmy, srnec,

pdsovci, netopyri

*  Maximalizace produkce mlad'at
(neni nutné vyhledavat partnera
a pdrit se)
- Hlodavci, vacnatci, hmyzozravci




Regulace

/ Exogenni fak’ror)x

s\ 17,

Svétlo ==
Teplo
Metabolicky stres

diapauzy

/ Endogenni faktor'y\

Vliv materského organismy
Regulace na drovni

- hypofyzy

-

'

- vajecnika
- délohy

\\Hor'mony, cytokiny, ristové fak‘roy




Délka brezosti (dny)
2 3 4 5 6 7 Dormantni blasotcysta

Py —I
ovx 4 E; Aktivovana blastocysta
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Progesteron

Estrogeny

Aktivni inhibice nebo
nedostatek faktoru?




Zastaveni bunééného cyklu

ysta

FoxO 1,2,3
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Obnoveni bunééného cyklu

Mitogenni latky
(Estrogeny, rodina EGF)
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FIGURE 11.39 Axis and notochord formation in the mouse. (A) In the 7-day mouse
embryo, the dorsal surface of the epiblast (embryonic ectoderm) is in contact with
the amnionic cavity. The ventral surface of the epiblast contacts the newly formed
mesoderm. In this cuplike arrangement, the endoderm covers the surface of the
embryo. The node is at the bottom of the cup, and it has generated chordameso-
derm. The two signaling centers, the node and the anterior visceral endoderm, are
located on opposite sides of the cup. Eventually, the notochord will link them. The
caudal side of the embryo is marked by the presence of the allantois. (8) By embryon-
ic day 8, the anterior visceral endoderm lines the foregut, and the prechordal meso-
derm is now in contact with the forebrain ectoderm. The node is now farther caudal,
due largely to the rapid growth of the anterior portion of the embryo. The cells in the
midline of the epiblast migrate through the primitive streak (white arrows). (C) Ven-
tral surface of a 7.5-day mouse embryo. The presumptive notochord cells extend
from the node into the endoderm of the primitive gut, converging medially to begin
formation of the notochord. (A,B photographs courtesy of K. Sulik; C courtesy of K.
Sulik and G. Schoenwolf.)




