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Germ layer origin of teeth in the context of
evolutionary theories

Teeth from ECTODERM Teeth from ENDODERM
(e.g. sensu W.E. Reif) (sensu M.M. Smith)
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Dermal denticles of origin migrated into Pharyngeal denticles of END origin were
the stomodeum, where they became teeth later co-opted for areas
ENDODERM
Tooth = + Tooth = + +

e (Smith & Johansson, 2003): ...teeth may have evolved independently, several times, through a
mechanism of convergent evolution.

e (Tucker & Sharpe, 2004): ...diversity of dentitions might have been explained by combinatorial
derivation of teeth from both external (=C 1), as well as internal (END) denticles and teeth.



GFP axolotl embryos:

tracing the lineage of tracing cell lineages

GFP embryo wt embryo

1 mm

GFP axolotls: developed in Elly Tanaka lab (MPI-CBG Dresden; Sobkow et al. DB 290 (2006)




Mouth development in axolotl:
Formation of a stomodeal collar

sagital section, head to the left

ECT stomodeal collar

Stage 36
100 um
, , GFP transplanted ECT




Mouth development in axolotl:
Tooth bulb formation

Stage 39
100 um
, , GFP transplanted ECT




Mouth development in axolotl:
Mouth opening leads to the oral epithelium
of double-layer origin (sic!)

Oral ECT

Stage 42
20 um
, GFP transplanted ECT




Mouth development in axolotl:
positioning of ECT layer

{? Oral ECT

Stage 43+
20 um
, GFP transplanted ECH




Double germ-layer fate-mapping experiment:
GFP transplant marks & cell injection (Dil) END
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Double germ-layer fate-mapping experiment:
ECT transplant; cell injection (Dil)

Fearz-mappzd END czlls
il Tne tootn germ

Stage 40-41
20 um
, GFP transplanted ECT,




Double germ-layer fate-mapping experiment:
GFP transplant; cell injection (Dil)

Stage 43
20 um
, GFP transplant




GFP transplant + cell injection (DiI):
Teeth of double-layer origin

Stage 43
20 um
, GFP transplant




GFP transplant + END cell injection (DiI):
Teeth of double-layer origin




Percentage of teeth with ecto-, endodermal and mixed

LY

N=26; 1137 teeth; 374 ECT; 598 END; 155 mixed ECT/END

enamel epithelieum

B

"

Stage 40-41 .

L S 0 Stage 39
.2
(@)}
©
o 2
X =
g 0
o
C
% [®) Stage 40-41
© 49 10 |
C
g £ | L
O
S = .
GC) -og Stage 42-43
D
-08 % 10
—
pul
2 3
2 g .
— @©
o Qo
Q s ' Stage 44-45
Y— £ g
o
| -
(O]
®) 10
= , =l
>
Z

max/pmx dentale vomer palate spleniale



Germ layer origin of tooth enamel epithelia
in the Mexican axolotl

tooth fields origin:

ECT/END
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VI. Soukup (dipl. prace):
Prostorova dynamika ekto- a entodermu béhem faryngogeneze
ve vztahu k zubnim zakladim
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