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Stadium J 5 (C7-9)

Trojvrstevny zarodecny terCik s osovymi strukturami

dny 15 - 20, delka 0,5 - 1,5 mm

osoveé struktury: primitivni prouzek, primitivni uzel, orofaryngova
membrana, kloakova membrana, prechordalni ploténka,
chordomesodermovy vybezek a ploténka, chorda, alantois
Substadia

J5-1 primitivni uzel a chordomesodermovy vybézek C7
J 5—-2 notochordova ploténka, primitivni prouzek,
intraembryonalni mesoderm C8

J 5-3 chorda, neuralni valy C9



Treti tyden
Trojvrstevny zarodecny tercik

dny 15 - 20, delka 0,5 - 1,5 mm

GASTRULACE
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NEURULACE



Gastrulation

J5-1/2, C7/8

Bilaminar embryonic disc

Primitive streak

Epiblast S
Hypoblast

A

1 / \
14-15 days Endoderm 16 days Mesoderm Definitive endoderm

Schoenwolf, G.C. et al: Larsen’s Human Embryology, Elsevier 2009



Development of the notochord - notogenesis
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Neurulace

TFGF-8,noggin, chordin, follistatin
(v primitivnim uzlu a pozdéji v
prechordalni plotence a chordé)
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Early primitive streak stage
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Stadium J 6 (C9-12)
trubicovité embryo

formovani somitu, uzavirani nervoveé trubice, srdecni trubice a klicka

dny 20 — 30, délka 1,2 — 3 mm

Substadia

J6-1

J 6-2

J 6-3

embrya se zcela otevienou nervovou trubici a prvnimi sedmi pary C9/10
somitu

embrya s uzavirajici se nervovou trubici a pfednim a zadnim
neuroporem C10

embrya s uzavienym prednim neuroporem nebo obéma,
bez P(/)ngetﬁ\ovfc pu%en&n P C11/12
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J 6-3, C11/12
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https://doi.org/10.1126/science.1250245
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Human segmentation clock model
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Li-Fang Chu, Daniel Mamott, Zijian Ni, Rhonda Bacher, Cathy Liu, Scott Swanson, Christina Kendziorski, Ron Stewart,
James A. Thomson, An In Vitro Human Segmentation Clock Model Derived from Embryonic Stem Cells, Cell Reports,
Volume 28, Issue 9, 2019, Pages 2247-2255.e5, ISSN 2211-1247, https://doi.org/10.1016/j.celrep.2019.07.090.
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https://en.wikifur.com/wiki/Sonic_the_Hedgehog_%28character%29
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VYVOJ KOSTERNIHO SYSTEMU
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Nature Reviews | Genetics

Parker, M., Seale, P. & Rudnicki, M. Looking back to the embryo: defining transcriptional networks in adult
myogenesis. Nat Rev Genet 4, 497-507 (2003). https://doi.org/10.1038/nrg1109
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cervical thoracic lumbar

midsagittal

ST

.... rostral (R) and caudal (C) domains within a sclerotome. Anterior to the left,
dorsal to the top.

Yu Takahashi, Yukuto Yasuhiko, Jun Takahashi, Shinji Takada, Randy L. Johnson, Yumiko Saga, Jun Kanno, Metameric pattern of intervertebral
disc/vertebral body is generated independently of Mesp2/Ripply-mediated rostro-caudal patterning of somites in the mouse embryo,
Developmental Biology, Volume 380, Issue 2, 2013, Pages 172-184, ISSN 0012-1606, https://doi.org/10.1016/j.ydbio.2013.05.020.




foramen vertebrae

notochord

centrum

chrupavka

neurocentralni spojeni

oblouk obratle
kostovertebralni

synchondroza

zebro

processus costalis

chondrifikacni centra

anularni epifyzy

sekundarni osifikacni centra

primarni
osifikacni
centra

anularni epifyza

télo






Vertebral

arch
Vertebral \/COSW process
_ Growing Vertebral arch

O rib

35 days

Costovertebral
joint

Vertebral
body

zebra

38 days

Vertebra

= 40 days ((1\p 0‘\

Clavicle

Manubrium Clavicle

sternum

Mesenchymal

condensations (begin to chondrify and fuse Ossification Xiphoid
as ribs become connected) centers process

Sternal bars

B 43 days 45 days Birth



neurocranium

Frontal

Sphenoid /

Ethmoid

Nasal

\ Zygomatic
MaNdible /

splanchnocranium (viscerocranium)




desmocranium

os frontale

os parietale

os sphenoidalg - vy pars petrosa
' ‘ AR ossis temporalis

os occipitale

squama ossis temporalis

mandibula os hyoideum

cartilago thyroidea

chondrocranium



Petrous part of
temporal bone

@ Cartilaginous neurocranium
@ Cartilaginous viscerocranium
' Membranous viscerocranium
Membranous neurocranium

Otic capsule

Incus

Malleus

Nasal
capsule

Frontal

Bone Parietal

bone

Meckel's

cartilage
Hyoid bone Interparietal
_ part of
Thyroid occipital bone
cartilage Reichert's
bcéfgld cartilage
Maxilla Occipital

bone

Squamous
part of
temporal bone

Zygomatic arch

Mandible
Tympanic ring

Reichert's
cartilage

Hyoid bone






Chrupavcite
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Mesenchyme Bone blastema Osteoblasts Primary bone tissue
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Fig. 1: Development of the growth plate.
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Histological images of mouse epiphyseal cartilage before (a) and after (b) the growth plate is defined
by the maturation of the secondary ossification center. Tissue sections from 3 days old (@) and 30 days
old (b) mouse proximal tibiae are stained with Safranin O (red, cartilage) and Fast Green (green, bone

and connective tissue).

Chagin, A.S., Newton, P.T. Postnatal skeletal growth is driven by the epiphyseal stem cell niche: potential
implications to pediatrics. Pediatr Res 87, 986—990 (2020). https://doi.org/10.1038/s41390-019-0722-z



<\

BMPs [ 5] 1HH |-

.Q. Apoptosis PI

https://www.sciencedirect.com/referencework/9780128140826/encyclopedia-of-bone-biology

> <

— e —> <

Resting
zone

Proliferative
zone

Prehypertrophic
zone

Hypertrophic
zone



VYVOJ SVALOVEHO SYSTEMU
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Embryonic myogenesis Fetal myogenesis
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https://www.sciencedirect.com/book/9780123815101/muscle?via=ihub=
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VYVOJ KONCETIN
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Sadler, T. W.: Langmanova lékafska embryologie,

preklad 10. vydani, Grada 2011
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Koncéetina se dvéma segmenty, palmarni (plantarni) ploténka




Koncetina se tremi segmenty, digitalni paprsky a hrbolky
7. tyden
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Bunecna smrt ve vyvoji koncetin
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https://www.pinterest.co.uk/sonjasivcev/apoptosis/
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Moore, K. L., Persaud, T. V. N.: Zrozeni ¢lovéka, Embryologie s
klinickym zaméfenim, pfeklad 6. vydani, ISV 2002



Neural tube Plivod dalSich koncetinovych tkani
Neural crest
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Carlson, B. M.: Human Embryology and Developmental
Biology, 5th Edition, Elsevier, 2014
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