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Ndcleo Interfasico

Temario

- Estructura del nicleo celular
- Envoltura nuclear

- Poros nucleares. Complejo de poro

- Transporte nicleo-citoplasma

- Lamina nuclear

- Nucléolo: organizador nucleolar, unidad de
transcripcion nucleolar

- Compactacion del ADN
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Nuclear pore
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Tamatio del Poro
Pruebas de difusién

CYTOSOL 26 nm

©
288 %0

size of proteins size of proteins
that enter nucleus that enter nucleus
by free diffusion by active transport
50 nm
Secuencias Sefiales en el transporte nicleo-citoplasma
FUNCTION OF SIGNAL SEQUENCE EXAMPLE OF SIGNAL SEQUENCE
Import into nucleus -Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-
Export from nucleus -Leu-Ala-Leu- Lys-Leu-Ala-Gly-Leu-Asp-lle-
Import into mitochondria *HyN-Met-Leu-Ser-Leu-Arg-Gln-Ser-lle-Arg-Phe-Phe-Lys-Pro-Ala- Thr-Arg-Thr-
Leu-Cys-Ser-Ser-Arg-Tyr-Leu-Leu-
Import into plastid *H3iN-Met-Val-Ala-Met-Ala-Met-Ala-5or-Leu-Gln-5ci-5e-Met-5ei-5er-Leu-5
Leu-5Ser-5er-Asn-5er-Phe-Leu-Gly-Gln-Pro-Leu-Ser-Pro-lle- Thi-Leu-5Ser-Pro-
Phe-Leu-GIn-Gly-
Import into peroxisomes -Lys-Leu-COO
Import into ER *HyN-Met-Met-Ser-Phe-Val-Ser-Leu-Leu-Leu-Val-Gly- lle- Leu-Phe-Trp-Ala- Thr-
Glu-Ala-Glu-Gin-Leu-Thr-Lys-Cys-Glu-Val-Phe-Gin-
_Return to ER -Lys-Asp-Glu-Leu-COO

Some characteristic features of the different classes of signal sequences are highlighted in color. Where they are known to be important
for the function of the signal sequence, positively charged amino acids are shown in red and negatively charged amino acids are shown
in green. Similarly, important hydrophobic amino acids are shown in yellow and hydroxylated amino acids are shown in blue. "H3N
indicates the N-terminus of a protein; COO" indicates the C-terminus.

9
Localizacién del antigeno-T del virus SV40 . q
9 Micrografias mostrando el transporte de
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Ciclo de importacion hacia el nucleo

~& Transporte Nucleo-Citoplasma
& Carioferinas: importinas y exportinas
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Exportacion de diferentes ARN
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Ldmina Nuclear

Nuclear pore
/ complex
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Estructura de la Lamina Nuclear

Lamin tetramer

| wer
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Dindmica de la Ldmina Nuclear durante el Ciclo Celular
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Cytoplasm

Nucléolo

Nuclear pore
/ complex

Fdbrica de Ribosomas

Ribosomas en eucariotas
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Esquema de la estructura del Nucléolo Humano

10 expanded interphase chromosomes
contributing rRNA-producing
DNA loops to the nucleolus Cromosomas:
13
14
15
21
22
Genes:
18S
5.85
28S

Cromosoma:

C Nucleolus A
Organizador nucleolar: Gen: S

unidad de transcripcion nucleolar (UTN)
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Organizador nucleolar: unidad de transcripcion nucleolar (UTN)

10 4 b
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Transcription unit
A

Nontranscribed spacer Transcription unit
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(b) One DNA
transcription
unit
Transcription by
RNA polymerase |
\
vy
transcript (45S)
. RNA processing \
(cleavage) Transcribed spacers
degraded
Y
(d) Mature rRNA
i S 2 S
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rRNA rRNA rRNA
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Transcription
in Eukaryotes:
“"Lampbrush" *
Chromosomes :

RNA
Pol i

rRNA s
DNA (after Griffths et.al. 1996‘)';".-. a
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Organizador nucleolar: varias UTN

One gene : UTN
i
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Transcripcion de una UTN: ARN Polimerasa
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Condensacion del DNA: cromatina - cromosomas
Cytoplasm

Nuclear pore
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fiber-fiber
interactions
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Nucleosoma

- DNA
- Histonas

55 A Octdmero
(147 pb DNA)

H1 (1) DNA conector
L (15-55 pb DNA)

11 nm
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Estructura de las proteinas Histonas

Gobular Protein
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Estructura de la fibra cromatinica de 30 nm

Modelo Solenoide Modelo Zigzag

o
)
0
)
/)
§

a ‘One-start’ helix ¢ ‘Two-start’ helix
(solenoid) (zigzag)
Nucleosome 1 (N1) 1~
Nature Reviews | Molecular Cell Biology
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Irregularidades en la fibra de 30 nm

sequence-specific
DNA-binding proteins

35

Modelo de compactacion de DNA en nucleosomas por H1

86

histone H1

side view

Modelo de interaccidn de las histonas en la fibra de 30 nm

H4 tail
H28 tail

H2A tail H3 tail

H2A tail
H4 tail

H2B tail

A H3 tail ®)
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Fibras de cromatina de 10 y 30 nm

30 nm

10-nm fiber 30-nm fiber

Electromicrografias de cromatina aislada de ndcleo

- baja concentracién salina - 150 mM Kcl
- sin Mg?*

50 nm
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Mecanismo ciclico para la disrupcién y reformacion
de nucleosomas: complejos de remodelacion
restoration of
disw;'iation
DN;;’:'I.‘:;'"Q D Dun-mg‘;'mim
complex B
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Ensamble de Histonas durante la Replicacién del DNA

@ Recycling
Parental H3-H4  Parental H3-H4

tetramer dimer
-

H2A-H2B
(@) Disruption r 7

Parental
histone PTM

Replication-fork
progression

Nucleosome New

histone PTM

New j
H3-H4 dimer,

®) De novo deposition \

(1) For each parental nucleosome disrupted by replication-fork passage (indicated by the gray arrow), an H3-H4 tetramer or two H3-H4
dimers are made available. (2) The histones are in turn recycled on newly synthesized DNA either directly as a tetramer or as two
dimers. (3) New histones are deposited on nascent DNA to ensure a full complement of nucleosomes on the nascent DNA. Recycling of
parental histones and de novo deposition are thought to occur randomly on both the leading and the lagging strands. Here, for clarity, de
novo deposition is depicted on the bottom strand. PTM, post-translational modification. Adapted with permission from ref. 24, Elsevier
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Modificacién de la cromatina en el proceso de transcripcion

Modelo para la estructura
de cromosomas interfdsico

high-tevel
expression
of genes

in loop

histona
modifying enzymes

chromatin
romodeling complexes

RNA polymarase

proteins farming chromasome scaffold
gene activator protein
Alteracidn local de la estructura de la
cromatina inducida por proteinas
activadoras de genes
TATA

<

histone acetylase
(HAT)

chromatin remodeling
complex

specific pattern of remodeled nucleosomes

histone acetylation

general transcription factors
and RNA polymerase
holoenzyme

TRANSCRIPTION ACTIVATION
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hinge
antiparallel
coiled coil
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ATP- and DNA-binding N
domains sister chromatids

DNA coils
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Condensina y cohesina: modelo formacién de cromosoma mitdtico

Sce3
Sccl
Smc3
Smcl

Smcd
Smc2

41

05/04/2019

42

21



short region of
DNA double helix

“beads-on-a-string”
form of chromatin

30-nm chromatin
fiber of packed
nucleosomes

section of
chromosome in
extended form

condensed section
of chromosome

entire
mitotic
chromosome
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\

11 nm

S
{
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centromere

“cada molécula de DNA ha sido
empaquetada en un cromosoma
mitético que es 10000 veces mds
corto que su longitud extendida”
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RESUMEN sobre Nicleo Interfdsico

- Diferentes estructura del nicleo

- Envoltura nuclear: rol de la lamina nuclear en la integridad

del nicleo a largo del ciclo celular

- Transporte nicleo-citoplasma: Mecanismo, poros y complejo

de poro

- Nucléolo: definicion de organizador nucleolar y unidad de

transcripcion nucleolar, sintesis de ribosomas

- Grados de compactacion del ADN: rol de las histonas
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