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Eukaryotic genomes are presented to cellular factors in the form of chromatin, wherein a nucleosome
serves as the fundamental subunit, which consists of DNA wrapped around a core of histone proteins.
Access to genetic information is controlled in part by the posttranslational modification of histones
and 5-methylcytosine methylation of DNA. Distinct sets of these chromatin marks are associated with
most DNA transactions and have been implicated as carriers of epigenetic identity, although precise
mechanisms connecting the marks to functional consequences are only beginning to emerge.

Combinations of histone posttranslational modifications and DNA methylation appear to regulate the
physical properties of the chromatin fibre, either directly or via specific protein adaptors termed
‘effectors’. Recent studies have shown that these effector modules bind to histone tails in a
modification state-specific manner. Emerging hints that many putative effector modules coexist within
the same protein complex suggest that multivalent engagement of chromatin substrates may be a
functionally important phenomenon.
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Marks, modules and multivalency
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are often crucial determinants of binding sequence specificity.
¢ Additional specificity may be imparted by recognition of a free N
terminus.

Modes of multivalent chromatin engagement

Histone-binding modules are often found in the same protein with

other binding modules, suggesting a means to simultaneously interact

with particular combinations of modifications and a mechanism for

increasing the affinity of complexes for chromatin (lower panel). The

number of proteins with multiple potential histone-binding modules in

the human proteome (http://smart.embl-heidelberg.de) are shown

schematically in the ‘Module connectivity’ panel. We would like to

articulate nomenclature to describe the possible modes of

multivalent recognition, as distinguishing among these permutations

is important for future studies.

Intranucleosomal: mechanisms for simultaneous histone-tail binding

in the same nucleosome.

e Cis-histone: Tandem modules bind to marks that are present on the
same histone tail.

e Trans-histone: Modules in a protein or complex bind to marks that
are present on different histone tails.

Internucleosomal: mechanisms for simultaneous histone-tail binding

in different nucleosomes.

¢ Adjacent bridging: Multiple modules engage marks on adjacent
nucleosomes.

e Discontinuous bridging: Multiple modules engage marks on
nonadjacent nucleosomes.
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Abcam is able to deliver a comprehensive portfolio of all the very best and most up to date
histone and transcription factor antibodies. We are constantly increasing the number of ChIP
grade and batch tested antibodies enabling the research community to deconstruct nuclear
signaling pathways.
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Cis-histone Trans-histone

Three of our very best ChIP grade transcription antibodies are for
RNA polymerase I

— e RNA pol Il CTD repeat (ab26721)
e RNA pol Il CTD repeat phospho S2 (ab5095)
¢ RNA pol Il CTD repeat phospho S5 (ab5131)
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Further examples of our highly regarded antibodies for transcription factors:

HP1

Linked review article:

Ruthenburg, A.)., Li, H., Taverna, S.D., Patel, D.J. & Allis, C.D. Multivalent
engagement of chromatin modifications by linked binding modules.
Nature Rev. Mol. Cell Biol. 8, xx—xx (2007).

¢ Ctip2 monoclonal Zinc finger protein (ab18465)
e HEXIM1 ChIP Grade (ab25388)

All our transcription factor antibodies are highly characterized and our datasheets provide
a library of relevant information. Investigate these and other transcription and

Histone antibodies further at:

www.abcam.com/transcription and www.abcam.com/Histones

Further reading:

Bernstein, B.E. et al. A bivalent chromatin structure marks key
developmental genes in embryonic stem cells. Cell 125, 315-326 (2006).
The Abpromise

If our antibodies do not perform as described on the datasheet, notify us within
4 months of delivery so we can help you or offer a replacement or a refund.

Cheng, X., Collins, R.E. & Zhang, X. Structural and sequence motifs of
protein (histone) methylation enzymes. Annu. Rev. Biophys. Biomol.
Struct. 34, 267-294 (2005).

Kme2, di-methylated lysine; Kme3 tri-methylated lysine;

MBT, malignant brain tumour; PHD finger, plant homeodomain
finger; PTM, posttranslational modification; R, arginine;

Rmel, mono-methylated arginine; Rme2a, asymmetric di-
methylated arginine; Rme2s, symmetric di-methylated arginine;
Sph, phosphorylated serine; Tph, phosphorylated threonine;
Yph, phosphorylated tyrosine; WD40r, WD40 repeat.
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