CHAPTER 3 PRIMCIPLES OF

EXPERIMENTAL EMBEYOLOGY

‘Environmental sex determination
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Adaptation of embryos and larvae to their
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In vitro analysis of Bonellio sex determinafion
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Three maojor research programs in experimental

embryology
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How forces outside the
embryo influence ifs
developmenit.

2 How forces within the
embryo cauvse the
differentiation of its cells.
How the calls order
themselves into fissue and
argan

Environmental sex determination:
Sexuval determination in Bomellio viridis
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Chamicol signal-depandant sax daefermination
Female probosos hos the chamical o moks a larvo o male.

Environmental sex determination:

Sex determinafion in American alligotor
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Tamparature depandant sax datermination (T30
332 predgesss melsy, 30°C predesae Faroa

Chemical sgnol depandant sax datsrmination

Lo roveres can bo induced by ostrogone or anvironmental
coreminame.




Adaptation: Two morphs of Araschaio levana, the

Eurcpean map butterfly
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Two morphs con be inducad by changes in both doy light and
femperoharg.

Summer Morph

Adaptation: Effect of vitraviolet radiation on embryos
of the seq urchin Strongylocentrofus droebochiensis

- [ E T T T
L -TmaT i e L)

= Mycosporing-like profein is — =

a matural sunscresn. -
*  |ncuboted in swowaies b

without source of

E ]
mycosgaring-like profein. @ ’
A i
il (3]
= % &
b=y

Environmental Developmental Biclogy
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Developing organisms are adapted to the ecclegical
niches in which they develop.

o Envircnmental sex determination

o Seasonal phenotypic changes in caterpillars and
butterflies.

= The ability of frog eggs exposed to sunlight o
repair DMA damage

Adaptation: Two morphs of Nemono arizonorio

o]
dpring morphs con b induced by fesding tham ook leava.

Spring Morph

Summar Morph

Adaptation: Hatching success rates in three amphibian
species in the field
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-Autonomous spedfcation

<Conditicnal spedfication
“Stem cells and commitment

Syncytial spedfication




Process of differentiation
|
o Differentiation

O Caommitmant

B ¥ stage: 3pedfication --- ill reversible
» 29 stoge: Datarmination -— irreversicla

Autonomous specificaftion in the early funicate embryo

Autonomaous specification in tunicate embryo
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Microsurgery on tunicohe eggs forces soma of the yellow crescant
cytoplasm of tha musde-forming B4.1 blostomeras to emtar tha b2

blastomere paoir
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Autonomous spedification
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Characteristic of most imvertabroies
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Even in isoloted culhore, tha trochoblost cells keep the collect development.

Acetylchoinesterose in the progeny of the muscle lineoge
blastomaras [64.1] solated from a temicate embryo at tha S-call
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