2. Doppelstunde ESF 11 2018

1.3. Was ist eine Herzstammzelle?
1.5. Wie entsteht das Herz in Sdugetieren?
1.6. Wie entstand das Herz im Laufe der Evolution?

1.4. Wo befinden sich Herzstammzellen im Herzen?

1.3. Was ist eine Herzstammzelle?
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2. Doppelstunde ESF 11 2018

1.5.1.Wie entsteht das Herz wahrend der friihe Embryogenese der Maus und des Menschen?
1.5.1.2. Was geschieht nach dem Einnisten des Embryos?

Beginn der Gastrulation
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FIGURE11.34 Amnion structure and cell movements
during human gastrulation. (A,B) Human embryo and uterine

Endoderm

blast are superimposed on the dorsal surface view. At days 14
and 15, the ingressing epiblast cells are thought to replace the

«connections at day 15 of gestation. (A) Sagittal section through hypoblast cells (which contribute to the yolk sac lining), while

the midline. (B} View looking down on the dorsal surface of the
embryo. (C) The movements of the epiblast cells through the
primitive streak and Hensen'’s node and underneath the epi-

layer. (After Larsen 1993.)

Developmental Biology page 354
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day 186, the ingressing cells fan out to form the mesodermal
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Siehe auch: https://de.wikipedia.org/wiki/Anatomische_Lage-_und_Richtungsbezeichnungen

03 Lniversita | MEDGZINISCHE
Georg Weitzer wien + UNIVERSITAT WIE

anebene

tal Ebene

=mplg

10/19/2018



1.5.2.1. Wo findet die Kardiogenese statt?

Entstehung der Herzréhre
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A} Primitive streak

Epiblast FIGURE 14.2  Gastrulation and neu-
_— rulation in the chick embryo, focusing

on the mesodermal component. (A)
Primitive streak region, showing
migrating mesodermal and endoder-
) . . mal precursors. (B) Formation of the
B Epld;rmls '\‘f‘”:l plate - notochord and paraxial mesoderm.

¥ (C,D) Differentiation of the somites,
= coelom, and the two aortae (which
Notachord Lateral mesoderm will eventually fuse). A-C, 24-hour
embryos; D, 48-hour embryo.
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FIGURE 15,3 Farmation of the chick heart from she splanch-
sic atesal plate mesoderm. The endacardium forms the inner
Biing ef the Peart, the myoeaed i farms the heart muscles,
3ndl the opicardium wil evertualy coves the heart, TRNSuErs
sectians through the heart Farming regian of the chick emibryo
aresheaeon 21 (8) 25 hours, 6] 26 hours, (C} 26 hours, and (D] 23
howrs. [After Carlsan 1981)
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E95
FIG. 3. The PEO toCV ion. {a) The organ {PEQ) is a transient structure that forms near the smus venasus
of heart at app E9.5. 1b] Calis within the proepicardial organ across the p cavity
ar:d adhete to the rnyocardlum w Iurm an epithelial sheet t| I pes the g heart, called the epicardium, b‘r‘ E11.0. Later in
ial cells undi i ition, allowing them to migrate through the

sub o
subepicardial ECM and invade lhe my\:carrmum These EPDCs differentiate into VSMC and cardiac fibroblasts, and are essential for the for-
mation of the mature CV, as observed on the ventricular surface of the E16.5 heart (c). Ao = Aoria, LA = Left Atria, PT = Pulmonary Trunk,

RA - Right Atria.

genesis 52:713-737 (2014)
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Heart Field: From
Mesoderm to Heart Tube

Radwan Abu-Issa and Margaret L. Kirby

’ ET0 Department of Pediatrics, Neonatal-Perinatal Research Institute, Duke University,
' Durham, North Carolina 27712; cmail: radwan.abuissa@duke.edu, mlkirby@duke.cdu
i 3 g
5
—-\J Annu. Rev. Cell Dev. Biol. 2007. 23:45-68
—
2.5 Figure 1
Schematic representation of heart tube formation in chick (z, 5, & and mouse (d, ¢, ), in which the
progenitors of the ascending limb (righe ventrice, conus, truncus) of the heare b are shown i red, and
g Early cardiogennsis Heart field formation Hoart tube formaton limb (atria, canal, left ventricle) is shown in blue. The embryos are shown
from the veneral side, exceptin d, in which the embryo is shown from the lateral side. In a and d, the
[ I I N I Ii_ myocardial progenitor cells migrate from the primitive streak into the lateral plate mesoderm (arrows)
EBO-7.0 ET0-8.0 _ and undergo specificarion. The HIS chick embryo (a) shows the wwo cardiogenic areas well separated
from the midline, whereas the E7.0 mouse embryo (d) shows the o cardiogenic areas adjacent to each
Speciication ather at the midline. In b and ¢, the newly determined heart fields undergo rotation. The HHS chick
(#) shows separate bilateral heare fields, whereas the E7.5 mouse (¢) shows a fused, bilaterally symmetrical
Irl ) heart field. In ¢ and f; the heart wbe is forming and starts beating and looping. The HIHI1 chick embryo
(©) shows an elongated heart tube tha is slightly looped, whereas the E8.5 mouse embryo ( £) showsa
shortened and well-looped heart. (g) Significant landmarks in heart development are shown with their
corresponding stages for mouse and chick. The four developmental landmarks are linked with relevant
genes shown at the bottom.
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Nat Rev Mol Cell Biol. 2013 Aug;14(8):529-41. doi: 10.1038/nrm3619. Epub 2013 Jul 10.
hearts: cardiac basis for d repair.
Xin M?, Olson EN, Bassel-Duby R.
ventricle
Nature Reviews | Molecular Cell Biology
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Overview of cardiac development
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lllustrations depict cardiac development with colour coding of morphologically related regions, seen from a ventral view. Cardiogenic precursors form a
crescent (left-most panel) that is specified to form specific segments of the linear heart tube, which is patterned along the anterior—posterior axis to form
the various regions and chambers of the looped and mature heart. Each cardiac chamber balloons out from the outer curvature of the looped heart tube in
a segmental fashion. Neural crest cells populate the bilaterally symmetrical aortic arch arteries (lIl, IV and VI) and aortic sac (AS) that together contribute to
specific segments of the mature aortic arch, also colour coded. Mesenchymal cells form the cardiac valves from the conotruncal (CT) and atrioventricular
valve (AVV) segments. Corresponding days of human embryonic development are indicated. A, atrium; Ao, aorta; DA, ductus arteriosus; LA, left atrium; LCC,
left common carotid; LSCA, left subclavian artery; LV, left ventricle; PA, pulmonary artery; RA, right atrium; RCC, right common carotid; RSCA, right
subclavian artery; RV, right ventricle; V, ventricle.

doi:10.1038/35025190
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1.5.3. Morphologie und Funktionsweise des adulten Sdugetierherzens.
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Superior Fig. 1. The adult mammalian heart. The adult
Vera cava r mammalian heart is made up of
Flom ot Aortic arch four chambers: the right and left ventricles (RV
3 Iungsﬂ.‘.“' i and LV) and right and left atria
.g.-'—‘| -_._-.__; To lungs (RA and LA). The ventricles are separated by the
) &—Fromlungs INtErvVentricular septum (1S).
Erom lung;—"’ & ol The vena cava and the aorta carry the flow of

From bodyT To body
Inferior Descending
vena cava aorta
T

Oxygen-poor blood . Oxygen-nch blood

blood to and from the heart,

respectively. Blood low in oxygen (blue arrows)
from the different tissues is

collected into the right atrium via the superior
and inferior vena cava and flows

to the lungs through the right ventricle.
Oxygenated blood (red arrows) from the
lungs flows into the left atrium and is pumped
into the aorta by the left ventricle.

This system allows oxygenated and non-
oxygenated blood to be completely

separate.

Abbildung aus :http://dev.biologists.org/content/143/8/1242

Georg Weitzer

=mplg

unjversitil , ik sepamiscrs
wien +%@'|-nn‘- ITAT Wi

10/19/2018



Aufbau des Siugetierherzens und die darin vorkommenden wichtigsten Zelltypen

Erstes Herzfeld = Laterales Mesoderm
Zweites Herzfeld = Rachen Mesoderm
Craniale Neuralleistenzellen
Proepicardiales Organ
Mesangioblasten der Aorta

Reizleitungssystem:

——
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Atrio-Ventriklarknoten Myokardium
- ; Endokardium
N — Herzklappen (4)

Hiss-Buindel Epkardum s
Schrittmacherzellen

Atriale Kardiomyozyten
Ventrikuldre Kardiomyocyten

x Kardiale Fibroblasten

Far Endothelzellen, glatte Muskelz.
i .E,,;,;’:',., Telozyten, Perizyten

Nature Reviews | Molecular Cell biology  V13StZellen, Makrophagen, ...

Nat Rev Mol Cell Biol. 2013 Aug;14(8):529-41. doi: 10.1038/nrm3619. Epub 2013 Jul 10. Herzstammazellen

Purkinje-Fasern

hearts: cardi basis for adult heart regeneration and repair.
Xin M?, Olson EN, Bassel-Duby R.
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Detailliertere Beschreibung der Gastrulation:

http://www.sciencedirect.com/science/article/pii/S0959437X10000973

http://www.sciencedirect.com/science/article/pii/S0925477397001238

http://www.nature.com/nrg/journal/v8/n5/full/nrg2084.html

Sehr gute Bilder zur Herzentstehung:

http://circres.ahajournals.org/content/111/10/1323.long
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