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Practicos / Seminarios

e Seminarios 25/10 — articulos sobre bases celulares de la regeneracién
* Practicos: 11/10-18/10; 24-25/10. 4 instancias + trabajo a distancia.

D1: Imagel: analisis de embriones

D2: Image J: cuantificacion de proliferacion celular / Marcado EdU
D3: Deteccidon EdU / Image J: pulso+caza EdU espermatogénesis
D4: Montaje, microscopia de resultados

Opcional: WMIHF
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Caracteres clasicos del desarrollo y evolucion

* Tipos de clivaje, polo Animal y Vegetal

* Blastoporo y su destino (protostomados / deuterostomados)

e Capas germinales: diblasticos vs. triblasticos

 Formacion del mesodermo, celomas

* Desarrollo “Regulatorio vs. Mosaico” (Condicional vs. Autonomo)
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Modelos clasicos de desarrollo invertebrados



Caenorhabditis elegans




Linaje invariable durante el desarrollo:

959 células somaticas
131 células mueren por apoptosis



The Nobel Prize in
Physiology or Medicine
2002

e (.
Sydney Brenner H. Robert Horvitz John E. Sulston
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 2002 was awarded jointly
to Sydney Brenner, H. Robert Horvitz and John E. Sulston "for their
discoveries concerning genetic regulation of organ development
and programmed cell death.



Cell, Vol 44, 817-829, March 28, 1986, Copyright © 1986 by Cell Press

Genetic Control of Programmed Cell Death

in the Nematode C. elegans

Hilary M. Ellis," and H. Robert Horvitz
Department of Biology

Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Figure 1. Absence of Cell Deaths in ced-3 Animals

(a) Nomarski photomicrograph of a newly hatched ced-7 larva. Arrows
indicate dying cells. (b) Nomarski photomicrograph of a newly hatched
ced-1; ced-3 larva. Plane of focus is approximately that shown in (a).
Arrowheads indicate several of the nuclei that can be seen in both (a)
and (b). No cell deaths are seen in the ced-1; ced-3 larva. Bar = 10 .



Photo: L. Cicero Photo: J. Mottern

Andrew Z. Fire Craig C. Mello

Prize share: 1/2 Prize share: 1/2
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Drosophila melanogaster — Médulo 2019 Carmen Bolatto

The Nobel Prize in
Physiology or Medicine

Edward B. Lewis Christiane Misslein- Eric F. Wieschaus
Volhard Prize share: 1/3
Prize share: 1/3

Prize share: 1/3

The Nobel Prize in Physiology or Medicine 1995 was awarded
jointly to Edward B. Lewis, Christiane Nisslein-Volhard and Eric

F. Wieschaus “for their discoveries concerning the genetic

controf of earfy embryonic development”.
http://www.nobelprize.org
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St Johnston 2002 Nature Review Genetics 3:176



Cellular Roles of

Results of mutagenesis screens Heidelberg Mutations

Total lines established and tested 26978 enzymes
2 _cell adhesion
Lethal mutations 18136 novel () _ -
cytoskeleton
Mutations causing embryonic lethality 4 3 3 2 : )
Mutations causing embryonic phenotypes 58 D . R oot i
cell signal transcription

Complementation Groups (Genes) 1 39 rece t afS

Wieschaus, 1995
http://www.nobelprize.org/nobel_prizes/medicine/laureates/1995/wieschaus-lecture.pdf



Planaria

Before amputation After amputation

Figure 1 Gonzalez-Estévez Lab




Homologia a diferentes niveles






(A)

(C)

Bat

Mouse

(B)

FIGURE 1.19 Development of bat
and mouse forelimbs. (A,B) Mouse
and bat torsos, showing the mouse
forelimb and the elongated fingers
and prominent webbing in the bat
wing. The digits are numbered on
poth animails (1, thumb; V, “pinky™).
(C) Comparison of mouse and bat
forelimb morphogenesis. Both limbs
start as webbed appendages, but
the webbing between the mouse's
digits dies at embryonic day 14
(arrow). The webbing in the bat fore-
limb does not die and is sustained
as the fingers grow. (A courtesy of
D. Mcintyre; B,C from Cretekos et al.
2008, courtesy of C. J. Cretekos.)
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Mecanismos moleculares conservados:
Senalizacion

* GPCRs

* RTK

* TGF-B

* JAK/STAT

* Delta/Notch
* Hedgehog
 Wnt/BCAT
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Evolucion de la sefalizacion intercelular durante la
transicion ala multicelularidad
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Gastrulacion
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Xenopus
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Presumptive
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FIGURE 11.14 Crganization of a secondary axis
by dorsal blastopore lip tissue. (A-C) Spemann and
Mangold's 1924 experiments visualized the pro-
cess by using differently pigmentad newt embryos.
(&) Dorsal lip tissue from an early T. tasniafus
gastrula is transplanted into a T. cristafus gastrula
in the regicn that normally becomes ventral epider-
mis. (B) The donor tissue invaginates and forms a
second archenteron, and then a second embiry-
onic axis. Both donor and host tissues are ssen in
the new neural tube, notochord, and somites.(C)
Bventually, a second embryo formes, joined to the
hast. (O} Live twinned Xenopus larvas generatad by
transplanting a dorsal blastopore lip into the ventral
region of an early-gastrula host embryo. (E) Similar
twinned larvae are seen from below and stained for
notochord; the original and secondary notochords
can be seen. (A-C after Hamburger 1988; D.E
photographs by A. Wills, courtesy of B. Harland.)



B-catenin begins to accumulate in the
dorsal region of the egg during the
cytoplasmic movements of fertilization
and continues to accumulate
preferentially at the dorsal side
throughout early cleavage

Experimental depletion of this molecule
results in- the lack of dorsal structures.
Moreover, injection of exogenous -
catenin into the ventral side of an embryo
produces a secondary Axis.
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FIGURE 11.17 Model of the mechanism by which the Disheveled protein stabi-

lizes f-catenin in the dorsal portion of the amphibian egg. (A) Disheveled (Dsh) and
GBP associate with kinesin at the vegetal pole of the unfertilized egg. Wnt11 is
alzo in vesicles at the vegetal portion of the egg. (B) After fertiization, these vege-
tal vesicles are translocated dorsally aleng subcortical microtubde tracks. Cortical
rotation adds a “slow” form of transportation to the fast-track microtubule ride. (C)
Wnt11, Dsh, and GBP are then released from the microtubules and are distributed
in the future dorsal third of the 1-csll embryo. (D) Dsh and GBP bind to and block
the acticn of GSK3, thereby praventing the degradation of §-catenin on the dorsal
side of the embryo. Wnt11 probably is needed to stabilize this reaction, keeping an
active source of Dsh. (E) The nuclei of the blastomeres in the dorsal region of the
embryo receive f-catenin, whereas the nudiei of those in the ventral region do not.
{F) Formation of a second dorsal axis caused by the injection of both biastomeres
of a 2-cell Xenopus embryo with dominant-inactive GSK3. Dorsal fate is actively
supprassed by wild-type GSK3. (A-E after Weaver and Kimelman 2004; F from
Pierce and Kimelman 1095, courtesy of D. Kimaiman,)
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FIGURE 10.7 Rolz of the Dishaveled
and p-catenin proteins in specifying the
vegetal cells of the sea urchin embryo.
(&) Localization of Disheveled (arrows)

in the vegetal cortex of the sea urchin
oocyte before fertilization (left) and in
the region of a 16-cell embryo about to
become the micromeres (right). (Bl Dur-
ing normal development, f-catenin accu-
mulates predominantly in the micromeres
and somewhat less in the veg, tier cells.
(Z) In embryos treated with lithium chlo-
ride, f-catenin accumulates in the nuclei
of all lastula cells (probably by LICTs
blocking the GSkK3 enzyme of the Wit
pathway), and the animal cells become
specified as endoderm and mesoderm.
(D) When f-catenin is preventad from
entering the nuclei (i.e., it remains in the
cytoplasm), the vegetal cell fates are

not specified, and the entire embryo
develops as a ciliated ectodermal ball.
(From Weitzel et al. 2004, courtesy of C.
Ettensohn, and from Logan et al. 1998,
courtasy of D McClay.)
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Desarrollo espiral — Moluscos, Anélidos, y amigos
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Cerebratulus B-cat 57’ -CAAGATGTCGAGTTACGGAATATCG-3"
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