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GASTRULATION (trilaminar germ disk), NEURULATION, BODY AXES



Gastrulation: formation of the 3 germ layers from the epiblast primitive streak primitive node primitive pit (blastoporus)



neurenteric canal membrana buccopharyngea prechordal plate



allantois



notochord (axiales mesoderm) membrana buccopharyngea (“mouth”)



cloaca membrane (“anus”) Prechordal plate (brain development)



cardiogic zone



Allantois (T16)



TRILAMINAR GERM DISK Ektoderm Mesoderm Entoderm



- migration of cells ceases at the end of the 4th week - further differentiation starts sooner cranially - the embryonic plate grows- the primitive streak is relatively shorter and shorter … between os coccygis and anus! Sacrococcygeal teratoma Dermoid cyst (in the ovary or testis)



Gastrulation and alcohol!!!!
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Topographic projection of future body components onto the bilaminar germ disk.
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intraembr. mesoderm germ cells extraembryonic mesoderm



CHORIONIC VILLI ON THE 3RD WEEK



secondary



primary tertiary



NEURULATION from the 3rd week: EMBRYO ORGANOGENESIS



neural plate



16



notochord primitive streak
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The organizer produced molecules (noggin, chordin, follistatin) block the effect of BMP-4 → neuralize the ectoderm



neural fold neural groove
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neural crest



NEURAL TUBE (CNS: brain and spinal cord)



cranial neuropore



C4 somite



22 parallel happenings!



23 caudal neuropore



cranial (anterior) neuropore closes at day 25 (18-20 somites)



caudal (posterior) neuropore closes at day 27 (25 somites) limb ridge
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lens placode (eye) ectodermal derivatives



otic placode (hearing)



(tissues in contact with surrounding) - epidermis and its appendices - central and peripheral nervous system - neural crest



pharyngeal arches



limb ridge



(from this the peripheral nervous system, etc.,) - enamel



- placodes: olfactory, lens and otic placodes,



umbilical cord 28



thickened territory in the cranial



ectodermal region:



otic-placode lens-placode



placode Sensory epithelia (.. or in connection with senses..):



olfactory-, lens- and otic-placode (- trigeminal, epibranchial placodes /ganglia/ - hypophysis placode /anterior lobe/ in some older books)



28



neural crest



- spinal (sensory) and autonomic ganglia - Schwann cells and leptomeninges - melanocytes - medulla of suprarenal gland - C-cells in the thyroid - mesenchyme (bones and c.t.) of craniofacial structures, dentin (from ectomesenchyme) - conotruncal cushions of heart



mesoderm: the middle layer of the trilaminar disk mesenchyme: connective tissue of any origin



Establishment of the axes of the body



Induction….. Oh!



Before and during gastrulation. Regulated by HOX and other homeoboxgenes, done by gradients of mRNAs and proteins encoded by the mother’s genes, growth factors, (TGF-β, FGF, Activin).



1. Craniocaudal (antero-posterior) axis: determined by cells at the „cranial” margin of the germ disk, already before the gastrulation: anterior visceral mesoderm (AVE) Expresses head forming genes OTX2, LIM1, HESX1, cerberus Primitive streak initiated and maintained by the expression of Nodal (TGF-β Familie).



2. Dorsoventral axis -



implantation



Ventralization: BMP-4 and FGF, controlled (inactivated) by other molecules secreted by the primitive node (organizer): chordin, noggin, follistatin. → Dorsal: notochord, somites, somitomeres → Ventral: intermediate mesoderm (e.g. kidney) BMP-4 → ectoderm becomes epidermis, mesoderm becomes intermediate and lateral plate mesoderm chordin, noggin, follistatin: neural tissue (forebrain,midbrain), + dorsalizes the mesoderm: notochord, paraaxial mesoderm.



Example: blastocyst with 107 cells: 69 mural trophoblast cells 30 polar trophoblast cells 8 cells in the embryonic cell mass (close to polar trophoblast the epiblast cells, underneath the hypoblast layer, the latter forms extraembryonic tissues)



3. Transvers axis – left-right sidedness Primitive streak - medial, lateral Inner organs asymmetric - the cells on the ventral aspect of the primitive node, notochord and the prechordal plate carry monocilia → they beat to create a gradient of factors toward the left (Nodal flow). (Kartagener syndrom – immobile cilia → situs inversus is more common.).



With the flexion the position of the structures changes!!!



buccopharyngeal membrane



neural tube



primitive node



notochord (SHH, Brachyury(T))



primitive node



cloaca membran



Cascade of genes!!!



(FGF8)
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