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CHROMOSOME STRUCTURE

Structure of histone-based chromatin
in Archaea

Francesca Mattiroli,'* Sudipta Bhattacharyya,”*+ Pamela N. Dyer," Alison E. White,"
Kathleen Sandman,® Brett W. Burkhart,? Kyle R. Byrne,? Thomas Lee, Natalie G. Ahn,’
Thomas J. Santangelo,”* John N. Reeve,® Karolin Luger"*°}

12



H3(S.c) 106 DTNLAATHAKRVTIQKKDIK
H3.1(H.s) 106 DTNLCAIHAKRVTIMPKDIQ
H3.2(H.s) 106 DINLCAIHAKRVTIMPKDIQ
H3.3(H.s) 106 DINLCAIHAKRVTIMPKDIQ

HMf-1 (M.f) 42 EAVKLAKHAGRKTIKAEDIE

HMf-2 (M.f) 41 EAIKLARHAGRKTIKAEDIE

The histone H3-H4 tetramer is a copper
reductase enzyme

Narsis Attar?*, Oscar A. Campos™?*, Maria Vogelauer'*, Chen Cheng’, Yong Xue',

Stefan Schmollinger®t, Lukasz Salwinski'*, Nathan V. Mallipeddi’, Brandon A. Boone’, Linda Yen®,

Sichen Yang’, Shannon Zikovich’, Jade Dardine’, Michael F. Carey™?,
Sabeeha S. Merchant®t, Siavash K. Kurdistani%®}
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Eukaryotic cell Cell nucleus

Human DNA haploid:3.23*10° base pairs
Contour length: 2*0.34 nm *3.23*10° = 2.2 meters

Number of cells in human body: ~ 30 * 10 . o
Total DNA Iength: 2 2% 30 * 102 = 66 billion km A The human DNA could be densely packed into a cube of size:

(2nm * 2 nm* 2*0.34 nm * 3.23 *10°)3=4 " pn o

A The human DNA would form a random coil with gyration
radius:

.
-
t‘.f’“ e

Our Solor System

Sun to Earth: 150 million km
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Paulson, James Raemmlj U.K. (1977)The
structure of histonalepleted metaphase
chromosomes. Cell, 12(3), 17
828.d0i:10.1016/00928674(77)9028X
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Finishing the Job:
Understanding Genome Organization

3D Nucleome
(2015-20227)

Scale: cell nucleus &
chromatin domains

[N Y,
VT . Epigenome
ep|gen0m|05 Sid i (Z00>2015)
() ot P R | v a& Scale: nucleosome &

epigenetic marks

=y . Genome
Project - \_,*i_ Scale: DNA molecule & m) National Institutes of Health

sequence Office of Strategic Coordination - The Common Fund
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Transgenerational inheritance of acquired
epigenetic signatures at CpG islands in mice
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Cell. Author manuscript; available in PMC 2016 May 21.
Published in final edited form as:
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Cell. 2015 May 21; 161(5): 1012-1025,
Published online 2015 May 7. doi: 10,1016/j.cell.2015.04,004

Disruptions of Topological Chromatin Domains Cause Pathogenic Rewiring of Gene-

Enhancer Interactions

PMCID: PMC4791538
NIHMSID: NIHMS759344
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PALMARIS LONGUS ABSENT IN ONE IDENTICAL TWIN: A CASE REPORT

Nikola Vugini¢,™" Mirela Eri¢," Lovorka Grgurevi¢,? lvo Dumié-Cule,® and Nino Ti¢inovi¢®
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(Biased for one allele)
Contracted Decontracted

B Lamina/pericentromeric heterochromatin |

Animation of Loop Extrusion-mediated RAG Chromatin . Alelle
Scanning During IgH Locus D to J,, joining \
'\:7 r A A— V segments géé;'lc':eﬂs
Double-negati -positi CD8- or CD4-
= T:.I?Iga e Doub1l_e c'iﬁs iiive positis;Tcell -
Euchromatin m'ea"a"gfd -
Decontracted Contracted Decontracted L ‘r;arranged'allele

¥ Contracted allele

e Decontracted,
rearranged allele

"> Pericentromeric
heterochromatin

Chromatin Architecture and the Generation Figure_ 3. Location and cf.-_ntormaﬁor!
of Antigen Receptor Diversity of Antlgen Fleceptor Loci in Developlng
Lymphocytes

Suchit Jhunjhunwala,' Menno C. van Zelm,'# Mandy M. Peak,' and Cornelis Murre*
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Deposition of histones
with repressive marks

K9me3
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Absence of active ! +met b
histone marks
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repressive histone

methylation 6

complex §6§

Blocked i O.S\ =

transcription
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Fig. 1| Epigenetic repression of viral DNA.

Epigenetic and epitranscriptomic
regulation of viral replication

Kevin Tsai» and Bryan R. Cullens®
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NEWS AND VIEWS | 05 Gctober 2022

SARS-CoV-2 mimics a host protein
to bypass defences

Drawing on disorder: How viruses use histone
mimicry to their advantage

Alexander Tarakhovsky' and Rab K. Prinjha’@®
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tbp. Jean-Baptiste Pierre Antoine de Monet,
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PHILOSOPHIE
ZOOLOGIQUE,

EXPOSITION

Des Considérations relatives a I'histoire naturelle
des Animaux ; a Ja diversité de leur organisation
et des facultés qu'ils en obtiennent ; aux causes
physiques qui maintiennent en eux la vie et
donnent lieu aux mouvemens qu'ils exécutent;
enfin , & celles qui produisent , les unes 1¢ senti-
ment, et les antres l'intelligence de ceux qui e

sont doués;

Par I.-B.-P.-A. LAMARCK,

TOME PREMIER.
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Charles Darwin
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f THE ORIGIN OF SPECIES
BY MEANS OF NATURAL SELECTION,

o s

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE.

The round-the-world voyage of the Beagle, 18311 1836
ke g OcHoBHBIE (PaKTOPHI IBOJIIOLMH 110 JlapBUHY

B s .
Darwin, c. 1854, when he was preparing On -
Origin of Species!] ¢ HacnepncTeeHHasA N3MEHYMBOCTb
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1. Geospiza magnirostris.
3. Geospiza parvula.
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Modern Synthesis

Malthusian

competition
(geometric population
growth, limited resources)

19th Century

Natural selection
("survival of the fittest”)

Variation

(breeds, races,
subspecies)

Genetic variation

(alleles of individual genes,

combining to give
continuous variation)

Modern
synthesis

Mutation

(small changes in
individual characteristics)

Mendelian

inheritance

(2 copies of each gene,
1 from each parent)
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OTKpbITa MEMOpUaNbHas JOCKa NaMATH COTPYAHMKOB GaKynbTeTa, nOCTpaaaBLIMX
33 CBOM HayuHble yoexaeHus B 1948 roay

24 HOs1I6ps Ha BUoNoOrMyeckoM dakynbteTe COCTOANOCH 60/bLIOE COObITHE.
Top>XeCcTBEHHO 6blna OTKpbITa MeMopuanbHasa Aocka NaMaTU COTPYAHUKOB daKynbTeTa,
nocTpagaBLUMX 3a CBOM Hay4YHble yoexxaeHus B 1948 ropay.
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Postmodern evolutionary synthesis (?)

Integrated Synthesis

Evo-devo theory

Plasticity &
accomodation

Modern Synthesis
(Neo-Darwinism)

Gene mutation

DNA inheritance Darwinism

ONLY Mendelian inheritance

Multilevel selection

Variation
: Population genetics ;
GeneO sr\?ll_%ctlon 9 In:lentanlce Genomic evolution
: atural
Contingency selection

Niche construction

Genome isolated

Speciation & trends .
Replicator theory

Evolvability

Evolution beyond neo-Darwinism: a new conceptual
framework ©
Denis Noble &

+ Author and article Information

JExp Biol(2015) 218 (1): 7-15.

Epigenetic inheritance

Human

mut
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iris absent
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lens opaque

aqueous humor of eyeball
increased pressure
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aqueous humor of eyeball
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Zebrafish
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eye decreased size
lens decreased size
retina malformed
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iris morphology
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https://www.dna-worldwide.com/resource/160/history-dna-timeline
https://www.dna-worldwide.com/resource/160/history-dna-timeline

Timeline | History of chromatin

Discovery of
nucleic acids by
F. Miescher®.

Discovery of

The double-helical
structure of DNA was

proposed by J. Watson &

F. Crick', M. Wilkins,

Fractionation of

The chromatin subunit
model was proposed
by A. Olins & D. Olins?®

Nucleosome crystal
structure determined

Nucleosome
crystal structure

histones by
A. Kossel®.

A. Stokes & H. Wilson'® and
R. Franklin & R. Gosling'’.

histones by
E. W. Johns'.

J. Thomas®’.

and R. Kormberg® &

to 7.0A by

T. Richmond et al.*®.

determined to 2

8A
by K. Luger et al.*®.

1871

~1880

1944

1953

1964

1967

1973 1974

1975 1984

1993 1997

2001

The term ‘chromatin’

Identification of DNA as

Association between

The term ‘nucleosome’

‘Histone code'

Electron-microscopic
visualization of chromatin
repeating subunit by

A. Qlins & D. Qling?%<°
and C. Woodcock®'.

Proposal that
epigenetic
information resides
in histone-tail
maodifications by
B. Turmer®,

histone modifications and
chromatin transcription
was shown by V. Allfrey,
R. Faulkner & A. Mirsky?°.

was proposed by
W. Flemming'.

the ‘transforming principle’
by O. Avery, C. MaclLeod
& M. McCarty'®.

was proposed by
P. Oudet,

M. Gross-Bellard &
P. Chambon®,

proposed by
T. Jenuwein &
C. Allis*®,
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