Regeneration and Patterning



Regeneration




Regeneration Terminology



Limb Regeneration

| amputation Proximal amputation

Original limb

Amputation
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 Blastema re-patterns limb like a new
progress zone

— requires enervation to make growth factors
stimulating cell division

— retinoic acid made by wound epidermis plays a
role in specification

« Same order: proximal to distal



Compensatory regeneration

Hepatocyte growth factor stimulates cell
division of remaining cells

Each liver cell type retains its character but
enters the cell cycle

Many are arrested in G2 and can rapidly
enter mitosis



Flatworm Regeneration




Flatworm Regeneration
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Abraham Trembley (1740)

Is it a plant or animal?

Moves, eats, so If you cut it up, it should die
— wrong!

Parlor games of the 18th century

— (before TV)

— music

— sclence



Historical Comment

Fig. 26. René Antoine Ferchault de Réaumur.




Head and Base Activating Regions




Head Inhibition of Heads

(A) Intact host: No secondary axis induced

T

(B) Host s head removed: Secondary axis induced

1T

) Intact host: Graft away from head region induces secondary axis

-




Long Distance Inhibition

Recipe
1. Paste together five Hydra to
make a giant.
2. Make another and decapitate.
3. Wait a while.




Model of Function of Inhibitor In
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Wnt Expression




Recall Schotte’s Experiment:
Positional Information

DONOR HOST RESULT

Area of presumptive
oral ectoderm

’\ :

Frog Newt
gastrula gastrula 2
Newt with
frog tadpole
suckers

Newt Frog
gastrula gastrula

Balances Frog tadpole

with newt
balancers
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Positional Information



Wolpert’s French Flag

(A)  Source

Threshold
blue

Threshold

white




Applied to Chick Wing ZPA




Patterning Models



Mathematical Models



Patterning Models
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St

Activator(P)

Time 2

Time 3

=
.2
=
=
bl
&
=
[
9
=
*]
S
5
N
2]
<
T
~

Position

® 2000 Sinaver Associates, Inc.



Patterning Models

(A)

— Rapidly diffusing inhibitor (S)
Activator (P) stimulates N S diffuses quickly
production of inhibitor and inhibits

(S) autocatalysis of P

Slowly diffusing activator (P)

}
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Patterning Models




