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Current Opinion in Cell Biology

definitions of nuclear speckles (NS) are
descriptive in nature, typically referring
to their physical appearance in
microscopy experiments such as
tduclear domains enriched in pre -
MRNA splicing factors, located in the
interchromatin region of the
nucleoplasm of mammalian cells N
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The Nuclear Lamina as an Organizer of Chromosome Architecture
by @ Yuri Y. Shevelyov 1" @ and i) Sergey V. Ulianov 2



Progeria

Other names Hutchinson—Gilford progeria
syndrome (HGPS),!"l2]
progeria syndrome,?! Joseph

syndrome

A young girl with progeria (left). A healthy cell
nucleus (right, top) and a progeric cell
nucleus (right, bottom).

In 2003, the cause of progeria was discovered to be
a point mutation in position 1824 of the LMNA gene,
which replaces a cytosine with thymine

Lamin A Truncation in
Hutchinson-Gilford Progeria

Annachiara De Sandre-Giovannoli,” Rafaélle Bernard,?
Pierre Cau,"'? Claire Navarro,’ Jeanne Amiel,* Iréne Boccaccio,’
Stanislas Lyonnet,* Colin L. Stewart,” Armold Munnich,*
Martine Le Merrer,* Nicolas Lévy™?”


https://en.wikipedia.org/wiki/Point_mutation
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active nuclear compartment

ANC

Transcriptionally competent
decondensed chromatin
marked by ,active” histone
marks

= nuclear lamina

?g = nuclear envelope with

nuclear pores

R transcriptionally competent
chromatin loops,

transcriptionally active
chromatin loops
Interchromatin
compartment, harboring
‘ Transcription factories,
splicing speckles,

. architectural proteins, e.g.
CTCF, SAF-A, Matrin

inactive nuclear compartment

INC

L=~ Compacted part of chromatin
/v ca. 500 kb = 100 nm domain clusters (CDCs)
‘.__- chromatin domain marked by repressive histone marks




Chromosoma (2014) 123:217-224
DOI 10.1007/s00412-014-0459-8

REVIEW

A requiem to the nuclear matrix: from a controversial concept
to 3D organization of the nucleus

S. ¥ Razin - O. V. larovaia - Y. S. Vassetzky

Transcribing Genic Domain

Nuclear Pore Structure ()

Matrix Attachment Region

The nuclear lamina is associated with the inner face of the inner nuclear
membrane of the nuclear envelope, whereas the outer face of the outer
nuclear membrane is continuous with the endoplasmic reticulum.!! The
[puclear lamina is similar in structure to the nuclear matri, that extends |
throughout the nucleoplasm.

10.2478/s1165806-00164 11

Fig. 1. The nuclear matrix. A - Interphase nucleus. The outer nuclear matrix is


https://doi.org/10.2478/s11658-006-0016-4

Chr 12345726
ETENER

Cy3
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Cy5

Figure 2 | Chromosome territories in the chicken. a | 4,6-diamidino-2-phenylindole
(DAPI)-stained, diploid, chicken metaphase spread with macro- and microchromosomes.
b | The same metaphase spread after multicolour fluorescence in situ hybridization with
pseudocoloured chromosomes. Chicken chromosome paint probes (image courtesy of
Johannes Wienberg) were labelled by a combinatorial scheme with oestradiol (1, 4, 5, 6),

Cremer, T.; Cremer, C. (2001). . Nature Reviews

Genetics, 2(4), 2921 301.

doi:10.1038/35066075



Capturing Chromosome
Conformation

Job Dekker,'* Karsten Rippe,? Martijn Dekker,> Nancy Kleckner’

15 FEBRUARY 2002 VOL 295 SCIENCE
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Comprehensive Mapping of Long-Range
Interactions Reveals Folding Principles
of the Human Genome

Erez Lieberman-Aiden,>%3** Nynke L. van Berkum,* Louise Williams,* Maxim Imakaev,?
Tobias Ragoczy,®” Agnes Telling,%” Ido Amit,* Bryan R. Lajoie,” Peter ]. Sabo,®

Michael 0. Dorschner,? Richard Sandstrom,® Bradley Bernstein,> M. A. Bender,*®

Mark Groudine,®” Andreas Gnirke, John Stamatoyannopoulos,® Leonid A. Mirny,>**
Eric S. Lander,*>*3t Job Dekker’t

www.sciencemag.org SCIENCE VOL 326 9 OCTOBER 2009
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Topological domains in mammalian genomes
identified by analysis of chromatin interactions

Jesse R. Dixon"*?, Siddarth Selvaraj"*, Feng Yue', Audrey Kim', Yan Li!, Yin Shen!, Ming Hu®, Jun S. Liu® & Bing Ren

376 | NATURE | VOL 485 | 17 MAY 2012
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Fig. 1| Interphase genome organization. a| Schematic representation of a Hi-C map depicting the organization, across
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https://doi.org/10.1126/science.aar7831

Current Issue First rele

Science

HOME > SCIENCE > VOL. 382, NO. 6671 > HOW DO MOLECULAR MOTORS FOLD THE GENOME?

a PERSPECTIVE HYPOTHESIS

How do molecular motors fold the genome?

A potential mechanism of DNA loop extrusion by molecular motors is discussed

CEES DEKKER, CHRISTIAN H. HAERING , JAN-MICHAEL PETERS , AND BENJAMIN D. ROWLAND Authors Info & Affiliations

SCIENCE - 9 Nov 2023 - Vol 382, Issue 6671 - pp. 646-648 - DOI: 10.1126/science.adi8308
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Structure of SMC complex Putative “reel-and-seal” model for DNA loop extrusion

*—Hinge Reel Seal o=
: . -
SMC ™\
proteins A2 L %"“%
&"ATP S [
Kleisin —e 1 L
HEAT-A- ATP ATP Kleisin
binding hydrolysis sealing
.\ ; i
\‘\ 8
\o, +ATP ADP + Pi P
o0 -
%
Q Repeat -

ADP, adenosine diphosphate; ATP, adenosine triphosphate; NCAPD2, non-SMC condensin subunit D2; NCAPD3, non-SMC condensin subunit D3; NCAPG, non-SMC condensin subunit G; NCAPG2, non-SMC condensin
subunit G2; NIPBL, nipped-B-like protein; Pi, inorganic phosphate; SMC, structural maintenance of chromosomes complex; STAGL, cohesin subunit SA-1; STAG2, cohesin subunit SA-2.
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https://doi.org/10.1371/journal.pgen.1005640.g002
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Epigenetics (also sometimes called epigenomics) is a field of study focused on
changes in DNA that do not involve alterations to the underlying sequence.
The DNA letters and the proteins that interact with DNA can have chemical
modifications that change the degrees to which genes are turned on and off.
Certain epigenetic modifications may be passed on from parent cell to
daughter cell during cell division or from one generation to the next. The
collection of all epigenetic changes in a genome is called an epigenome .
(NHGRI)
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August Weismann

Soma Soma Soma
Born 17 January 1834
f/:,- f//,: _ F// Frankfurt am Main, Germany
[ demie [ e[/ demene Died 5 November 1914 (aged 80)
Freiburg, Germany
Germ Germ Germ

Plasm Flasm Plasm Known for germ plasm theory
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Conrad Hal Waddington in 1934

Born 8 November 1905
Evesham, Worcestershire,
England

Died 26 September 1975 (aged 69)
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