


Homology in limb skeletal pattern

Young, The life of verfebrafes, 1981



What can be more cunous than that the hand of a man, formed
for grasping that of a mole for digging, the leg of the horse, the
paddle of the porpoise and the wing of the bat should all be
constructed on the same pattern and should include the same
bones, in the same relative positions? GeoProy St. Hilaire has
insisted strongly on the high importance of relative connexion in
homologous organs: the parts may change to almost any extent
in form and size, and yet they always remain connected together
in the same order.

Darwin. On The The Origin of Species. 1859

Source. wikipedia









The source of limb mesenchyme

Duvall's embryological atlas

Gray's anatomy, 1918



Splanchnic mesoderm can form limbs

Yonei-Tamura et al, Dev Dynamics, 2005

B: Wing level of the splanchnic mesoderm 
formed a wing-type limb.
C: Skeletal pattern of B.
D: Leg level of the splanchnic mesoderm 

formed a leg-type limb.

E: Skeletal pattern of D.



Endogenous signals 

for limb specification

1. Nephrogenic mesoderm is associated 
with FGF8 expression

2. FGF8 expression is then associated

with limb mesenchyme



Role of FGF8

Implantation of FGF4/8 bead in interlimb 

region leads to expression of ectopic 

ectodermal FGF and mesodermal Shh

FGF expression in the ectoderm 
Shh in the posterior mesoderm







Tbx5 mutation: Halt-Oram syndrome

T-box domain containing protein

Domain binds to DNA

Tbx4 mutation leads to clubfoot





Tbx dn misexpression: limbless phenotype

RCAS-EnTbx5

dnTbx5: No wing

B'

RCAS- EnTbx4

dnTbx4: No leg

Takeuchi et ol, Development, 2003



Tbx misexpression in flank: ectopic limbs

M

Takeuchi et al, Development, 2003
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