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Diferenciacion celular y totipotencialidad
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Introduccion al control génico
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Introduccion: Proteinas de regulacion génica y sus secuencias
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Introduccion: Secuencias regulatorias

Factor Secuencia Comentario
MYC and MAX CACGTG m\((:(;"fgst identified as retroviral oncogene; MAX specifically associates with MYC
FOS and JUN TGAC/. TS/, A both first identified as retroviral oncogenes; associate in cells, also known as the
factor AP-1
binds to the cAMP response element (CRE); family of at least 10 factors resulting
C/ C/ G
CREB TERESG from different genes or alternative splicing; can form dimers with JUN
ERBA; also TR (thyroid GTGTCAAAGGTC | firstidentified as retroviral oncogene; member of the steroid/thyroid hormone
hormone receptor) A receptor superfamily; binds thyroid hormone
ETS G/ A GGAMNGTl. | firstidentified as retroviral oncogene; predominates in B- and T-cells
GATA TI,GATA family of erythroid cell-specific factors, GATA-1 to -6
MYB TI.AACS/G first identified as retroviral oncogene; hematopoietic cell-specific factor
MYOD CAACTGAC master control of muscle cell differentiation
GGGA*TNT/.CCE | both factors identified independently; REL first identified as retroviral oncogene;
NFkB and REL : X
) predominate in B- and T-cells
RAR (retinoic acid ACGTCATGACCT binds to ele_mems termed RARES (retinoic acid response elements) also binds to
receptor) JUN/FOS site
SRF (serum response GGATGTCCATATT L . . .
factor) AGGACATCT exists in many genes that are inducible by the growth factors present in serum
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Introduccion: Proteinas de regulacion génica
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Proteinas de regulacion génica: Hélice-giro-hélice
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Homeodominios
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Proteinas de regulacion génica: Zinc Finger
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Proteinas de regulacion génica: Laminas beta

Proteinas de regulacion génica: Cremallera de leucina

Video
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Proteinas de regulacion génica: Hélice-bucle-hélice

Proteinas de regulacion génica: Control combinatorio “Homo- y
Heterodimerizacion”
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Regulacion de la transcripcion en procariotas

Escherichia Coli
* ADN circular de 4,6x10°6 pb

» 4300 proteinas

Regulacion positiva y negativa

Negative regulation
(bound repressor inhibits transcription)

Positive regulation
(bound activator facilitates transcription)
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(b) (d)
—_—
I 1 [ 1_VAd 1
Molecular signal
causes binding 503"
of regulatory protein L" l L A 4 mRNA
to DNA Co
5 I\N 3’
mRNA



Operon triptofano: Control negativo
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Operon triptofano: Control negativo
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Operon Lactosa: Control positivo.....

16/04/2010

Este trabajo es considerado uno de los pioneros en el estudio del control de la
expresion génica desde el enfoque de la Biologia Molecular.

Fue considerado por las revistas cientificas del momento como un trabajo que no
cumplia los requisitos de publicacion, por lo que los autores fundaron su propia reviste
(the Journal of Molecular Biology) y el articulo del Operon Lactosa ocupaba 80 paginas

del primer nimero.

Premio Nobel
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1965
Operon Lactosa: Control negativo.....
Operén Lactosa

Elementos Genes

Inllﬂ:tor l.gulnuor de conlrnl Estructurales

B I—_

! =

""""’" Op.rldor Permeasa
Gen Elementos Genes

Operén Lactosa Sin Inductor
ARN Polimerasa -
o N W

El represor
Tnnnllp:lbnl se une al
o
— operador
""’““""l No hay transcripcion

No hay transcripcion.
El represor impide el acceso de
la ARN-Polimerasa al promotor.

Proteina
represora
activa

de control

Estructurales

Operén Lactosa Con Inductor

ARN Polimerasa .

........ ..e:,:_

'rnmerlptlbnl

ARNM Aty

Tmﬂuulénl

ey

m.......m.l

Proteina
represora
activa

0N

/O N

L

00
%%000000°”

*AMm \Tuﬂucslbn
\i 0\%?%%

st’t"‘:"t a’i’i"x

o

10



Operon Lactosa: ... y positivo

(B Levels of CAMP are high, CAP readily binds cAMP,

and the CAP-cAMP complex binds DNA,

B3 .. increasing the efficiency
of polymerase binding.

CAMP CAMP CAMP CAP
CAMP  cAMP !
RNA polymerase
cAMP cAMP > [ 5 poly
- a—5 :
= 1 === — -l lacA  EEEEEE
|
Transcription | (] The results are high rates of
and 1 and
| of the structural genes..
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p-Calactosidase Permease Transacetylase
. Glucose
®————-
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e and the production of
When glucose is high glucose from lactose.
(BB Levels of CAMP are low, and cAMP BB RNA polymerase cannot
is Jess likely to bind to CAP. bind to DNA as efficiently; .
sy @ CAP RNA )
S X
=2 // lacO —= =—
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Regulacion de la transcripcion en eucariotas
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http://www.salisbury.edu/biology/faculty/flerickson/Human Genome assignment paper 06.htm
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Regulacion de la transcripcion en eucariotas

+ Las proteinas que regulan la transcripcion pueden controlar la actividad de un
determinado promotor por unién a secuencias que se encuentran muy distantes.

+ La actividad de la ARN polimerasa Il es regulada por la velocidad de ensamblado
del complejo de factores generales de la transcripcion.

++ El empaquetamiento del ADN genera una oportunidad para la regulacién de la

transcripcion

Introduccion al control génico: Secuencias regulatorias
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the gene control region for gene X
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Regulacion de la transcripcion en eucariotas: La ARN polimerasa II
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Regulacion de la transcripcion en eucariotas: Estructura de la cromatina
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Proteinas que regulan la transcripcion: Activadores de la transcripcion
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Proteinas que regulan la transcripcion: Represores de la transcripcion
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Proteinas que regulan la transcripcion: Complejos de regulacion
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Proteinas que regulan la transcripcion: Su regulacion
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Diferenciacion celular y mecanismos de memoria celular
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Mecanismos de memoria celular: Metilacion del ADN
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Desarrollo en Drosophila
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Desarrollo en Drosophila

Desarrollo en Drosophila
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