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Secuencia de DNA reconocida

recognition
helix

AATTGTGAGCGGATAACAATT
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-REGULACION DE LA TRANSCRIPCION
EN PROCARIOTAS —
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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.
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Factores sigma

Factor Promoters Recognized Promoter Consensus
-35 Pegicn -10 Region
el Most genes TTGACAT TATAAT
o2 Grenes induced by heat shock TCTCNCCCTTGAA CCCCATNTA
-2 Genes for mofility and chemotaxizs CTAAA CCGATAT
o8 Genes for stetionary phage and ? ?
giress reeponse
-24 Regien -12 Repion
oot Crenes for nitrogen metobobizm and CTGGNA TTGCA
other finctions

-REGULACION DE LA TRANSCRIPCION

EN EUCARIOTAS -

17



1800 genes

prostate

neuron

unknown leukemia  stomach

l lung __brain
T T

renal ovarian
L% T T

breast

liver

142 tumores

(A} human brain

high
'
'

molecular

acidic isoelectric point

{B) human liver

basic

——

Rojo: Sobreexpresién

18



start of transcription
TATAbox |

N .
TEF TFID

-_
B}

—n—. TFIA

““"‘“M

TFIlE

»

Holoenzima

19



DNA double
helix

effective concentration (nM}

500 1000 1500 2000
site separation in nuclootide pairs

inclosed complex

=
N WL

5 -
@ GENE ON ®

DMA-binding
site for GAL4

actores
generales de proteinas de
proteinas de regulacion génica  transeripeion gy s o okieecaga 1 regulacion

D) )

——e)
secuencia DNA promotor
reguladora | ggpaciador -

transcrito de RNA
la region de control del gen X




7‘::;\%»9 site

binding site for repressor
for activator

R
bln;nq site  binding site

for activater for repressor

binding site

lo‘jﬂprmnr

REPRESSES
TRANSCRIPTION

GENE OFF

21



r activator protein
[ — e ]

1

enhancer

{binding site for
activator protain)

lll*
TATA box

BIMDING OF

GENERAL TRANSCRIPTION

FACTORS, RNA POLYMERASE,
MEDIATOR, CHROMATIN REMODELING
COMPLEXES, AND HISTONE ACETYLASES

22



strongly activating
assembly

weakly \\§

activating 3
protein

assembly

silent assembly of
regulatory proteins

RNA polymerase and
general transcription factors

23



30 nm

Octameric histone core

10 nm

H1 histone

Nucleosome

DISSOCIATION
WITH HIGH
CONCENTRATION
OF SALT

octameric
histone core

146-nucleotide-pair
DNA double helix

DISSOCIATION

P @ a6 g

H2A H2B H3 Ha

24



wrapped nucleosome
exists for 250
milliseconds

sequence-specific
DNA-binding
protein

ATP-dependent
chromatin remodeling
complex

unwrapped nucleosome
exists for 10-50
milliseconds

PROTEIN
BINDS
binding
site

CATALYSIS OF
NUCLEOSOME SLIDING

rewrapped
nucleosome

25



of addition
DNA-binding DNA-binding proteins

diuu:ﬂz\*
-l

Figura 4-41
'y Ediciones Omega 2010)

NUCLEOSOMICO
(OCTAMERO DE HISTONAS)




?,.,.c
2
28
iy
3
20
Lol
histone fold
domain

& MISTONEH4

27



proteina reguladora de genes

enzima modificadora
de histonas (“escritor”) l

proteina lectora
de codigos

modificacion de la histona (marca)

Figura 443 i
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American Journal of Medical Genetics Part C (Seminars in Medical Genetics) 154C:365-376 (2010)

ARTICLE

Prader-Willi Syndrome and Angelman Syndrome

KARIN BUITING*
INTRODUCTION

The Prader—Willi syndrome (PWS) and
Angelman syndrome (AS) are the first
known examples of human diseases
involving imprinted genes. Each occurs
with a  frequency of ~1:15,000-
1:25,000 live births. De novo interstitial
deletions of the same chromosome
region [del(15)(q11q13)] in patients with
PWS and AS, were first identified by
high-resolution chromosome banding
and later confirmed by molecular studies
[Ledbetter et al., 1981; Kaplan et al,
1987; Magenis et al, 1987; Donlon,
1988; Knoll etal., 1989; Tantravahi et al.,
[T059; Nicholks ctal., 1935931A At that time
it was hard to explain why indistinguish-
able deletions of the same chromosomal
region could lead to two clinically
distinct disorders, each with character-

istic cognitive, behavioral, and neuro-
logic phenotypes. The first evidence for
a parent-of-origin effect came from a
study performed by Buder and Palmer

[1983], who demonstrated, by studying
the inheritance of chromosomal poly-
morphisms, that the deletion always
occurs on the chromosome 15 inherited
from the father. This finding was con-
firmed at the molecular level by Knoll
etal. [1989], who also demonstrated that
chromosome 15q11q13 deletions in AS
always occur on the maternal chromo-
some. Based on the study of polymor-
phic DNA markers, Nicholls et al.
[1989b] provided the first evidence that
some PWS individuals inherit both
chromosome 15s from the mother. The
first patients with AS and a paternal
uniparental disomy were identified by
Malcolm et al. [1991] indicating that AS
results from the absence of the maternal
contribution of at least one gene in the
chromosomal region 15q11q13. And
indeed, further studies revealed that the
chromosomal region 15q11-q13 con-
tains a cluster of genes that are expressed
from the paternal or maternal chromo-
some only. It is now known that AS

activador .,

(A) A represor
union l

superficie de activacion

(©)

reclutamiento
de complejos de
remodelacién

Zz— ! 0
al DNA TATA de la cromatina
T - N :
/ sitio de unién
sitiode union  Para el represor
para el activador
(8)
ocultacion de L.m
la superficie =
de activacion [S— TATA

sitio de unién sitio de union
para el activador para el represor

(E)

sitio de unidn reclutamiento

sitio de union para e[ activador Q& histons
para el represor i desacetilasa

interaccién directa con 1 (F)
los factores generales TFIID
de transcripcion ) 3 it
e reclutamiento
TATA de histona
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results from the loss of function of the
UBE3A  gene, which in brain is
expressed from the maternal chromo-
some only [Kishino et al., 1997; Mat-
suura et al., 1997]. In PWS, the situation
is less clear, but a deficiency of
the paternally expressed SNORD116
snoRNAs can result in a PWS or
PWS-like phenotype [Sahoo et al., 2008;

It is now known that AS results
from the loss of function of the
UBE3A gene, which in brain is
expressed from the maternal
chromosome only. In PW'S, the
situation is less clear, but a
deficiency of the paternally
expressed SNORD116
snoRNAs can result in a PWS
or PWS-like phenotype.
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Figura 7-50a Biologia molecular de la célula, quinta edicion (© Garland Science 2008 y Ediciones Omega 2010)
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http://es.youtube.com/watch?v=K6jUVFuD2CM&NR=1

wild type

Westigial wings

HEADS OR TAILS? FLIES AND MICE SHARE GENES THAT CONTROL BODY
PATTERNS

Fruit Fly

m Fruit fly embryo

Antennapedia Complex (Anterior)  Bithorax Camplex {Posterior)
b o Antp Apd-8
Fly Chromosome -8 u

Mouse embryo

Mouse

In insects and mammals, very similar genes—in the same order—control the
development of front and back parts of the body.

These hemeobosx-containing genes lie on = single chromesems in the fly (top row

of colored squares). Mammals have four similar gene clusters that lie on four
separate chromosomes (lower rows of squares).

The genss are color-codad to match the parts of the body in which they are
exprassed.

Cutwings Rudimentarywings  Rotated abdomen

Curly wings Bithorax Dichaete
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