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Invagination: N Involution:

Infolding of cell
sheet into embryo

Example :
Sea urchin
endoderm

Delamination:
Splitting or migration
of one sheet into

two sheets

Inturning of cell sheet
over the basal surface
of an outer layer

Example :
Amphibian
mesoderm

Epiboly:

The expansion of
one cell sheet
over other cells

Example :
Mammalian and bird
hypoblast formation

Example :

Ectoderm formation
in amphibians, sea
urchins, and tunicates

bagreason: * Invagination. The infolding
Migration of . )

individisal callé of a region of cells, much like
into the embryo the indenting of a soft rubber

ball when 1t 1s poked.

* Involution. The inturning or
inward movement of an
expanding outer layer so that it
Example : spreads over the internal surface

Sea urchin mesoderm, of the remaining external cells
Drosophila neuroblasts g :

* Ingression. The migration of individual cells from the
surface layer into the interior of the embryo.

* Delamination. The splitting of one cellular sheet into
two more or less parallel sheets.

* Epiboly. The movement of epithelial sheets (usually
of ectodermal cells) that spread as a unit, rather than

individually, to enclose the deeper layers of the embryo.

S.F. Gilbert, Developmental Biology. 8%
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MZ QHojl S 0|2 O|EZE2(0f: 15-209 H ™&F,

M Z5ME 3t (endosymbiosis) - &34 A

TISH M| I (XH7])0fl S SHA El (symbiosis) 22 &8 H$l(engulfed) 2/5 2HE|2|OF(H| Xt7| DNA)

Sagan, Lynn. "On the origin of mitosing
cells." Journal of theoretical biology 14.3
(1967): 225-IN6.

Margulis, Lynn. "Symbiosis in cell evolution:
Life and its environment on the early earth."
(1981).
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(Michelangelo Merisi da Caravaggio, A Diffraction. Lynn Randolph,
1571-1610) oil on canvas, 58" x 46", 1992,
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