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Epigenetic differences arise during the lifetime
of monozygotic twins

Mario F. Fraga®, Esteban Ballestar*, Maria F. Paz*, Santiago Ropero®, Fernando Setien*, Maria L. Ballestar',
Damia Heine-Suner?, Juan C. Cigudosa’, Miguel Urioste”, Javier Benitez", Manuel Boix-Chornet’,

Abel Sanchez-Aguilera’, Charlotte Ling!, Emma Carlsson', Pernille Poulsen**, Allan Vaag**,

Zarko Stephan'’, Tim D. Spector’®, Yue-Zhong Wu**, Christoph Plass™, and Manel Esteller*5%

10604-10609 | PNAS | July 26,2005 | vol. 102 | no.30
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SCIENCE (1974) 184, 868

Arthur Kornberg
The Nobel Prize in Physiology or Medicine 1959

Roger Kornberg with Severo Ochoa

The Nobel Prize in Chemistry 2006 "for their discovery of the mechanisms in the
"for his studies of the molecular basis  piological synthesis of ribonucleic acid and
of eukaryotic transcription” deoxyribonucleic acid”
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Figure 7-78. Molecular Bicogy of the Cell, 4th Edsion

Figure 4-25, Molecular Biology of the Cell, 4th Edition.
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Cell, Vol. 84, 843-851, March 22, 1996, Copyright ©1996 by Cell Press A Mammalian Histone Deacetylase Related tO
the Yeast Transcriptional Regulator Rpd3p

Tetrahymena Histone Acetyltransferase A: Jack Taunton, Christian A. Hassig, Stuart L. Scheiber'
A Homolog to Yeast Gcn5p Traporin is a microbialy derved cycloterapepice tha inbis istone deacetyiaton n

- - - - - - Vvivo and causes mammalian cells to arrest in the cell cycle. A trapoxin affinity matrix was
Linki ng Histone Acety|at| on to Gene Activation usedtosolate two nuclear proteins that copurified with histone deacetylase activty. Both
proteins were identified by peptide microsequencing, and a complementary DNA en-

coding the histone deacetylase catalytic subunit (HD1) was cloned from a human Jurkat

T cell library. As the predicted protein is very similar 1o the yeast transcriptional regulator

James E. Brownell,* Jianxin Zhou,* Tamara Ranalli,* ¢
Ryuji Kobayashi,t Diane G. Edmondson,¢ ::dgfiz:ls:::c:\es(l:lo'i support a role for histone deacetylase as a key regulator of eu-
Sharon Y. Roth,# and C. David Allis* ry iption.
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University of Rochester
Rochester, New York 14627
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Genetic control elements are usually situated In local reglons of chromatin that are hypersensi-
ONA A tive to structural probies such as DNase I. We have reconstructed the chromatin structure of
the hsp70 promoter using an in vitro nucleosome assembly system. Binding of the GAGA
transcriptlon factor on existing nucleosomes leads ta nucleosome disruption, DNase | hypersen-
1 1 - sitlvity at the TATA box and heat-shock elements, and rearrangement of adlacent nucleosomes.
ATP hydroiysls facliitates this process, suggesting that an energy-dependent pathway is
involved in chromatin remodelling.
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Figuro 7-48. Molecular Biology of the Cell, 4th Edition.

Figure 7-45. Molecular Biology of the Cell, 4th Edition.
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structure by site-specific histone H3

methyltransferases

 Brian D. Strahlt,
Chris P. Ponting?, C. David Alllsf & Thomas Jenuwein*

 Rescarch Insitteof Moleular Pathology (IMP), The Vienna Bicener Dr. Bolrass 7, A-1030 Viewna, Austia
+ Department of Biachemistry and Molecular Genetics, University of Virginia Health Science Center, Charlottesville, Virginia 22908, USA
4 MRC, Functional Genetics Unit, Department of Human Anatomy and Genetics, University of Oxford, OX1 3QX, UK. d
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Chromatin Structures
Mitotic Chromosome
euchromatin
heterochromatin
Nucleosome Core: H2A, H2B, H3, H4
Histone modifications (Acetylation,
Methylation, Phosphorylation, etc)
Histone variants (H2A.Z, H3.3, CENP-A, etc)
Non histone proteins (HP-1, HMGs, etc)
Nucleosomes Histone Modifiers (HAT, HDAC, HMT, etc)
ATP-dependent Remodelers (SWI/SNF, etc)
Histone chaperones  Laskey et al., Nature (1978)
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