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Figure 14.1
The major lineages of
the amniote mesoderm.

Neural tube
Chorda- Lateral plate mesoderm I
mesoderm /N

Intermediate

mesoderm
/\ /\ Splanchnic Somatic Extra-
(circulatory | | (body cavity) [ | embryonic
| Kidney | | Gonads | - - system) :

N
i

(Developmental Biology, Saraies] tion of th ial d
8th edition, Scott F. Gilbert) ~ o' ccparalion o1 e paraaxial masocerm

Placement of Noggin-secreting cells
~ into a prospective region of
. chick lateral plate mesoderm.

{
\

BRSNS

@—Pmnephros ¢ 2 “'
= |— Nephric duct —
B =
- | o=
“ 1
Nephrogenic &
cord

o
Mesonephros &
o

Nephrogenic
cord

Cloaca

e
A

Lateral plate
mesoderm

Intermediate M
mesoderm |

Paraxial
mesoderm

Cut seperating
paraxial mesoderm
from intermediate
mesoderm

Cutting/

needle

Gonad

Mesonephros

mesenchyme &

Ureteric bud

NCPhI’iC bud\(—y

Pronephric Uninduced
kidney intermediate
mesoderm

el



XU ARGIF Db PR AESEES




Shakya, Watanabe, Costantini (2005) Dev Cell 8, 65-74




(A) B)

_—— Nephric
duct

e, Nephric
/ - ‘r‘\fiuct\

Ureteric “ ' N 4
bud Ureteric /
3 ' bud

Developmental Biology

(D) 8th edition, Scott F. Gilbert
2 3
S Ret —— Nephric
receptor duct
Ureter
Metanephrogenic — Ret bud
mes/en chyme receptor /

~—

BIFREDD, BE LERADEESMHT

gure 14.21
Ureteric bud growth is dependent on GDNF and
its receptors. (A) The ureteric bud from a 11.5-day
wild-type mouse embryonic kidney cultured for
72 hours has a characteristic branching pattern.
(B) In embryonic mice heterozygous for a muta-
tion of the gene encoding GDNFE, the size of the
ureteric bud and the number and length of its
branches are reduced. (C) In mouse embryos miss-

ing both copies of the gdnf gene, the ureteric bud
does not form. (Scale bars = 100 um.) (D) The re-
ceptors for GDNF are concentrated in the posteri-
or portion of the nephric duct. GDNF secreted by
the metanephrogenic mesenchyme stimulates the
growth of the ureteric bud from this duct. At later
stages, the GDNF receptor is found exclusively at
the tips of the ureteric buds. (A—C from Pichel et
al. 1996, photographs courtesy of J. G. Pichel and
H. Sariola; D after Schuchardt et al. 1996.)
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Reciprocal induction in the develop-
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ment of the mammalian kidney.
(A) As the ureteric bud enters the
metanephrogenic mesenchyme, the
mesenchyme induces the bud to

branch. (B-G) At the tips of the

branches, the epithelium induces the

mesenchyme to aggregate and cavitate
to form the renal tubules and
glomeruli (where the blood from the
arteriole is filtered). When the mes-
enchyme has condensed into an ep-
ithelium, it digests the basal lamina of
the ureteric bud cells that induced it
and connects to the ureteric bud epi-
thelium. A portion of the aggregated
mesenchyme (the pretubular conden-
sate) becomes the nephron (renal
tubules and Bowman’s capsule), while
the ureteric bud becomes the collect-
ing duct for the urine. (After Saxén
1987 and Sariola 2002.)
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Figure 1 Flow-based model of Wnt regulation in the kidney. In the model proposed by Simons et al., Wnt
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Figure 2 Noncanonical Wnt signaling and tubular morphogenesis. Proper apical-basolateral polarity is
essential for normal solute and water transport, and tubular epithelial cells must also be correctly oriented
with respect to the longitudinal axis of the tubule. This is especially true during renal development when
newly formed tubules undergo progressive lengthening. The default structure that would result from
disruption of this planar orientation is predicted to be a dilated tubule or cyst. Noncanonical Wnt signaling
regulates a number of processes that could help to orient cells properly along the longitudinal axis.

Tubular flow could be one of the signhals that provides information about cellular orientation.
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