Vyvoj koncetiny



,What can be more curious than
that the hand of man, formed
for grasping, that of a mole for
digging, the leg of a horse, the
paddle of the porpoise, and
the wing of the bat should all Seallimb
be constructed on the same
pattern and should include
similar bones, and in the same
relative position ? Bird wing

Charles Darwin (1859)
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Figure 11.21 The development of the lower limb between 5 and 8 prenatal weeks
(redrawn after Larsen, 1993).
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Koncetiny pochazi z praplivodniho ploutvickového

chick, 1.5 days




1) Specifikace koncetinovych poli /[FGF 10/ - mesoderm
2) Indukce koncetinoveho pupene FGF 8 - ektoderm
3) Specifikace HK a DK — Tbx 5 + 4 + Pitx1
4) Utvareni koncCetiny
a) P-D osa (Apical Ectodermal Ridge + progress zone)
b) A-P osa (ZPA)
c) D-V osa
d) koordinace vsech tri os
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2) Indukce koncetinovéeho pole

(Tallamillo et al., 2005)

FGF (protein secreting beads , transgenic cells)



3) Specifikace HK a DK Thbx5 Thx4+ Pitx1
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Jsou tvofeny mesenchymovym jadrem pochazejicim
ze somatopleury (somaticky, parietalni mesoderm), ze kterého vznikne skelet
a vSechny dalSi pojivoveé tkané koncetiny.

Vychozi bunky ostatnich tkani do koncCetiny migruji (myogenni bunky, melanoblasty,
Schwannovy buriky, angioblasty) a vrustaji
(nervova vlakna, cévy) z axialnich struktur embrya.
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Jsou tvoreny
mesenchymovym jadrem
pochazejicim

ze somatopleury
(somaticky, parietalni
mesoderm), ze kterého
vznikne skelet

a vSechny dalSi pojivové
tkané koncetiny.

Vychozi bunky ostatnich
tkani do koncetiny
migruji (myogenni bunky,
melanoblasty,
Schwannovy buriky,
angioblasty) a vrustaji
(nervova vlakna, cévy) z
axialnich struktur embrya.
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Proximo-Distalni osa
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Dorso-Ventralni osa

WNT7a

r BMP/EN1

D-V
ectoderm
D
I
vV

Wnt7a-/-
cdouble ventral
normal AER
reduced Shh

=

3

Ent-/- Bmp R1a-'-
double dorsal double dorsal
expanded AER AER loss

(Niswander, 2003)



Osa anterior-posterior, identita a pocet prstu

Shh
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Anterior-Posterior osa, identita a pocet prstu
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Koordinace vsech tri os

AER —apical
ectodermal
ridge
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(Niswander, 2003)



A-P osa, P-D osa, identita a pocet prstu
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Vyvoj kloubu
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Figure 2. Anatomical examination of forelimb autopods from E17.5 wild-type and Ihh-
null mouse embryos. Specimens were stained with alcian blue and alizarin red to reveal
cartilaginous and bone structures. A: Wild-type digits. Note that they are interrupted at
each joint site by weakly-staining interzone tissue and contain alizarin red-positive bone
tissue at each diaphysis. B: Ihh-null digits. Note that they stain uniformly with alcian blue
and are seemingly uninterrupted.
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Figure 3. Scheme depicting three possible mechanisms for joint morphogenesis. A: Preferential GDF-5-driven chondrogenic growth
and differentiation on the distal end of a phalangeal element would allow that side to acquire a convex configuration and protrude into
the adjacent proximal side, forcing it to acquire a reciprocal concave shape. B: Active cell proliferation at the periphery would allow the
proximal end to preferentially grow “downward,” wrap itself around the distal side, and acquire a concave shape. C: The two above
mechanisms would occur simultaneously, and the two sides of the joints would both actively participate in the molding of the incipient

joint.
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Figure. 4. Histological and in situ hybridization analysis of developing chick embryo
phalangeal joints. Micrograph on the left depicts the entire third digit from a Day 9.5 chick
embryo, with the tip of the digit at the top of the figure. A-C: Most distal and develop-
mentally youngest joint in which the interzone is rod-shaped and oriented perpendicu-
larly to the long axis of the digit, and in which GDF-5 and Gli-3 transcripts are uniformly
distributed. D-L: More proximal and increasingly older joints in which the interzone
displays an increasing degree of curvature, eventually leading to clear convex and
concave sides. Increasing curvature is accompanied by a shift in the GDF-5 gene expres-
sion pattern, such that the transcripts remain abundant on the convex side (arrow in G-H
and J-K) but are much reduced and almost undetectable on the concave side (arrow-
heads in G-H and J-K). Note that the shift in GDF-5 gene expression is specific, since Gli-3
transcripts characterize both sides of every interzone and joint (C, F, I, and L).
M, N: Histochemical detection of BrdU-labeled proliferating cells; note that proliferating
cells are particularly abundant in the peripheral portion of developing joints (arrows) and
fewer in number in the central portion (arrowhead).



Postupné otevirani kloubnich sterbin
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