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MIGRACION CELULAR
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Repaso:
Polimerizacion y despolimerizacion de
actina in vivo
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Protrusion del lamellipodio
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Unidn a sustrato — adhesion a la
matriz extracelular
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Contraccion por fibras de tension de actinay
miosina llevan a la retraccion del borde posterior

a Polarized migrating fibroblast
Trailing edge
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Miosina Il forma haces que se intercalan con los filamentos de
actina en fibras de tension (y en el musculo)
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Generacion de fuerza por miosina Il sobre
filamentos de actina
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https://www.youtube.com/watch?v=gJ309LfHQ3M&feature=youtu.be
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é¢Como regula la célula todas estas
actividades durante la migracion?

¢Como se mantiene la polaridad de la
célula?



GTPasas como interruptores
moleculares
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SIGMNALING BY GTP-BINDING PROTEIN



TABLE 15-5

Family Some family Some functions
members
Ras H-Ras, K-Ras, RHelay signals from RTKs
N-Ras
Rheb Activates mTOR to stimulate cell growth
Hap1 Activated by a cyclic-AMP-dependent GEF;
influences cell adhesion by activating inteagrins
Rho* Rho, Rac, Cdc4?2 Relay signals from surface receptors to the
cytoskeleton and elsewhere
ARF ARF1-ARFE Regulate assembly of protein coats on intracellular
vesicles
Rab* Rab1-60 Regulate intracellular vesicle traffic
Ran® Han Regulates mitotic spindle assembly and nuclear
transport of RNAs and proteins

*The Bho family is discussed in Chapter 16, the ARF and Rab proteins in Chapter 13, and Han
in Chapters 12 and 17. The three-dimensional structure of Ras is shown in Figure 3-67.




actin staining actin staining

¢Qué tipo de
estructuras son
promovidas por
cada GTPasa?

(C) Rac ACTIVATION
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Combinaciones de senales atractivas
y repulsivas durante el desarrollo

pharyngeal arches

== contact inhibition causing directed migration
- repulsive contacts causing cell retraction
- attractive contacts mediatina chain miaration



CELULAS MUSCULARES

Células especializadas para la contraccion

Estructuras altamente organizadas de
filamentos de actina + motores tipo miosina



Musculo esquelético — fibras sincitiales

Structure of a Skeletal Muscle
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Musculo esquelético — fibras sincitiales

Figure 16-31 Skeletal muscle cells (also called muscle fibers). (A) These
huge multinucleated cells form by the fusion of many muscle cell precursors,
called myoblasts. Here, a single muscle cell is depicted. In an adult human,
a muscle cell is typically 50 pm in diameter and can be up to several
centimeters long. (B) Fluorescence micrograph of rat muscle, showing the
peripherally located nuclei (blue) in these giant cells. Myofibrils are stained

red. (B, courtesy of Nancy L. Kedersha.)
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Organizacion en miofibrillas =
repeticiones de sarcomeros
(unidades contractiles)
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Miosina Il en musculo esquelético

myosin heads
bare zone
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Organizacion del sarcomero —
filamentos de actina, miosina, y
proteinas accesorias

M line myosin (thick filament)
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M line myosin (thick filament) X
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Discos Z: CapZ unido a extremo (+) de filamento de actina, impide despolimerizacion
a-actinina da separacion regular

Tropomodulina unida a extremo (-) impide despolimerizacién

Si bien hay recambio de subunidades de actina, tiempos de recambio son muy largos (dias!)
comparados con microfilamentos en otras células



myosin (thick filament)

S TR T

d

minus e

3

actin (thin filament)
filament

Nebulina: proteina gigante (900 KDa)
Repeticion de dominio de unos 35 aminoacidos, genera “regla” que da
largo de microfilamentos en sarcomero




myosin (thick filament)

minus end

plus end /
of actin nebulin
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actin (thir; filament)

v

Titina: proteina gigante, “resorte molecular” con repetidos que se pliegan
y despliegan segun tension. Une filamentos gruesos de miosina y linea Z,
manteniéndolos centrados, también posiblemente “regla” que da largo
total del sarcomero
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Thick and thin filament interaction
leads to muscle contraction

An action potential arrives at
neuromuscular junction

ACh is released, binds to
receptors, and opens sodium
ion channels, leading to an
action potential in sarcolemma

Action potential travels along
the T-tubules

Muscle shortens and
produces tension



Regulacion de la contraccion - rol del Ca?*
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Ca?*-release channels
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La entrada de calcio lleva a que se descubran los
sitios de las subunidades de actina que
interaccionan con miosina
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Sinapsis neuromuscular (acetilcolina en vertebrados)
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Potencial de accidon en membrana de célula muscular (fibra muscular) que se
extiende a tubulos-T

¢

Activacion de canal de calcio voltaje dependiente en tubulos-T
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Activacion de canal de calcio en reticulo sarcoplasmico

¢

Aumenta Ca ** citosodlico

¢

Unidn de Ca** a troponina C lleva a cambio conformacional en complejo de troponinas

&

Desplazamiento de tropomiosina destapa sitios de interaccién con miosina en
filamentos de actina
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Deslizamiento de filamentos gruesos y delgados (ATP)
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En practico veran:

* Musculo esquelético (visto hoy)
 Musculo cardiaco

e Musculo liso



Pregunta de examen

Describa el rol de las fibras de tension de actina y
miosina en la migracion celular.



