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H1: H1.0O, HL.10, TS H1.9...

H3: H3.3, cenH3, H3.5,
H3.Y, TS H34

H4: canonical H4

H2B: H2B.W, H2B.Z, subH2B,
sperm H2B, H2B.1

E.J. Draizen, A K. Shaytan, L. Marino-Ramirez, P.B. Talbert, D. Landsman, A.R. Panchenko. "HistoneDB 2.0: a histone database with variants—an integrated
resource to explore histones and their variants." Database (2016). PMID: 26989147.
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Armeev GA, Gribkova AK, Pospelova I, Komarova GA, Shaytan AK. Linking chromatin composition and structural dynamics at the nucleosome level. Current

Opinion in Structural Biology. 2019 Jun;56:46-55. DOI: 10.1016/j.sb1.2018.11.006.
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Armeev GA, Gribkova AK, Pospelova I,
Komarova GA, Shaytan AK. Linking
chromatin composition and structural

dynamics at the nucleosome level.
Current Opinion in Structural Biology.
2019 Jun;56:46-55. DOI:
10.1016/.sb1.2018.11.006.
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Naming feature

Recommendation

Examples

Core histone name

Capitalization

Descriptors

Prefixes

Letter suffixes

Number suffixes

Punctuation

Splice variants

Talbert PB, Ahmad K, et al. "A unified phylogeny-based nomenclature for histone variants." Epigenetics Chromatin, 2012. PMID: 22650316

Use in an indusive sense for the protein family. Specify
subgroups with a desaiptor, prefix, letter suffix, or
number suffix

Upper and lower case are equivalent in meaning, but
upper case is preferred for designating core histones,
their suffixes, and modifiable amino acids. Use
lowercase for modifications and for prefixes.

Descriptors can be used before the core histone name
to spedfy a feature, group variants developmentally or
functionally, indicate the species of origin, or other
uses. There should be a space between the descriptor
and the core histone name. There is no requirement
that a descriplor specifies a clade.

These should be few in number and spedfy a
structually distincl dade of a core histone that s
universal or characteristic of a high-level taxonomic
clade. Lower case is prefesred for prefixes.

These should be preceded by a period () and spedly a
structurally distinct monophyletic dade of a histone
family (exception: H?2AX). A suffix may be applied
judiciously at any taxon level.

These should be preceded by a period () and spedfy a
particular variant of a core histone, without constraint
as to distinctiveness and without implication as 10
phylogeny. Number suffixes should be assumed 1o be
species-specific, but it is convenient o name variants in
related species consistently where unique orthalogies
are dear. A number suffix should be the default
designation of new variants

Use a period () after core histone names to indicate a
subtype (etter or number suffix). Use additional periods
as necessary 1o separate finer divisions of subtypes. A
period is equivalent t© a banch point in a
phylogenetic tree.

Use a period () before a splice variant number, Treat
the same as paralog number suffixes, except that a
lowercase ‘s’ may precede the number 1o indicate that
the isoform is a splice variant.

‘H2A can be ubiquitylated’ H3 can be methylated on

H33K4me3, H28K123ubl, cenH3

RC H2A, early H4, testis-specific H34 or TS H34, Hs H2A
X or human H2AX, GC H2As, cocyte His

macroH2A, cent3, subH28

H2AZ, H3X H2AB

H35, H2A0, macroH2A2, H10

H2AZ1, H2A11

macroH2A 12, H2AZs3

Old name Organism(s) New unified name
H2A (with plants H2AW

SPKK motifs)

H2ABbd mammals H2AB

H2Abd1, H2Abd2, bdelloid rotifers (bdelloid) H2A1 10
H2Abd (bdefioid) H2A3
H2AL mammals H2A1

H2Av, H2AVD, Drosophila, Tetrahymena, H2AZ

D2, hvl, Hizlp Saccharomyces

SubH2Bv mammals subH2B

H2BL1 mammals subH28

H2Bv apicomplexans H2BZ

H2BV trypanosomes H2BV

H2BPWT mammals H2BW

TH2B, mammals (TS) H2B.1
hTSH28

H3(P) Moneuplotes H3p

H3t mammals (TS) H34

H3vl to Stylonychia H31 1o H3.10
H3vio

H3v Lrypanosomes H3V

H3X human H3Y2

H3Y human H3Ya

Hav lrypanosomes HaV

H1* animals H10

HS birds H10

H16 echinoderms H10

Hit mammals (1S)H16

HIT2 mammals (TS) H1.7
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Figure 1 Unrooted H2A phylogeny. 11247 is a monophyletic clade present in al exkaryotes, while macrol DA (miOA) & restricted 4o seimals R 3 Yupnolus NI PUIOIU ToR A SR I W ol . .
and H2AH 012A8bd) and HIAL (12AL) are confined 1o mamensks. Paraphyletic or polyphyetc |RAX and replcation coupled F0As have diverged L that Bt s w2 terat whth HAAZ )

repesatedly. Alignments and trees constructed using defoult CustalW pasameters and displayed wsing Dendroscope [45)

Talbert PB, Ahmad K, et al. "A unified phylogeny-based nomenclature for histone variants." Epigenetics Chromatin, 2012. PMID: 22650316
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Browse v 3 Search (H2A.Z.

HistoneDB 2.0 — with variants

This histone database can be used to explore the diversity of histone proteins and their sequence variants in many
organisms. The resource was established to better understand how sequence variation may affect functional and structural
features of nucleosomes. To get started, select a histone type to explore its variants.

H3

H2A

H2B

w

The Nucle ore Particle (PDB: 1A0I) is comprised of H2A, H2B, H3, and H4 core histones types
of DNA. H2A-H2B form a dimer and H3-H4 form a tetramer.

Browse SE— Search (1242251 Search | Advanced -

A / Histone type: H3

Summary Curated Sequences Alignments Automatically Extracted Sequences
Aset of manually selected and validated histone sequences is listed in the table. Click on an entry in the updat ated sequence preview: 3 variant will be compared
with the canonical histone from the same (if avaiizble). Altematively, ick mark the sequences and use toolbar to view MSA. export or add to basket. Use search or fiters to find

particular entries
Keys: red - identical residues, biue - diffe jence). For feature legend see summary tab

NP 1larabidopsi.|ca H3

alphaN.
2 Export~ | W Add to Basket @)
ACCESSION Variant Taxonomy
NP_180372.1 + canonical_H2 Arabidogsis thafisna
NP_105713.1 +  canonical_H3 Arabidogsis thakiana
NP_s83627.1 - cenH3 Arabidogsis thafiana
- cenk3 Caenorhabdits elegans
+  canonical_H3 Caenorhabdits elegans
- H33 Candida albicans sc5314
+ canonical_H3 Candids albicans 55314
- H32 Cryptococcus neoformans var neoformans jec21
- cenk3 Cyanidioschyzon meroiae strain 10d
XP_005537317.1 +  canonical_H3 Cyanidioschyzon meroise strain 104
Showing 110 10 6/60 rows | 10~ | racords per page | , I als

E.J. Draizen, A K. Shaytan, L. Marino-Ramirez, P.B. Talbert, D.
Landsman, A.R. Panchenko. "HistoneDB 2.0: a histone database with
variants—an integrated resource to explore histones and their variants."
Database (2016). PMID: 26989147.
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E.J. Draizen, A K. Shaytan, L. Marino-Ramirez, P.B. Talbert, D.
Landsman, A.R. Panchenko. "HistoneDB 2.0: a histone database with
variants—an integrated resource to explore histones and their variants."

Database (2016). PMID: 26989147.
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canonical_H4
canonical_H2A
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TS_H3.4
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variant_id
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HISTIH2BA

B WD WISTIN2BK WISTIN2B) WIST2H2DE WISTAN2OC HISTINZBH WISTIHZ00 WISTINZBM HISTINZBN WISTIHZBO WISTIHZBL MWIST3H288 WIST1H28A Rajbir Singh, Emily Bassett, Arnab
H2B ‘ | 99.200% | 98.400% | 99.200% | 99.200% | 99.200% | 97.600% | 96.800% | 99.200% | 99.200% | 98.400% | 95.200% | 84.127% .
HISTIH2BK | 99.200% | | 99.200% | 98.400% | 98.400% | 98.400% | 96.800% | 96.000% | 98.400% | 98.400% | 97.600% | 94.400% | 83.333% Chakravarti, Mark R Parthun,
HISTIH2B) | 98.400% | 99.200% | | 99.200% | 97.600% | 97.600% | 97.600% | 95.200% | 97.600% | 97.600% | 96.800% | 95.200% | 84.127% Replication-d dent hi
HISTZH2BE | 99.200% | 98.400% | 99.200% | | 98.400% | 98.400% | 98.400% | 96.000% | 98.400% | 98.400% | 97.600% | 96.000% | 84.921% eplication-dependent histone
HISTIH2BC | 90.200% | 98.400% | 97.600% | 98.400% 968.400% | 96.800% | 96.000% | 98.400% | 98.400% | 97.600% | 94.400% | 83.333% ; rms:
HISTIH2BH | 99.200% | 98.400% | 97.600% | 98.400% | 98.400% | | 96800% | 96.000% | 98.400% | 98.400% | 97.600% | 96.000% | 83.333% isoforms: a new source of
HISTIH208 | 97.600% | 96.800% | 97.600% | 98.400% | 96.800% | 96.800% | | 96.800% | 98.400% | 97.600% | 96.000% | 96.000% | 84.921% Complexity in chromatin structure
HISTIH2BM | 96,800% | 96.000% | 95.200% | 96.000% | 96.000% | 96.000% | 96.800% | | 96.800% | 96.800% | 95.200% | 92800% | 83.333% . . .
HISTIH2BN | 99.200% | 98.400% | 97.600% | 98.400% | 98.400% | 98.400% | 98.400% | 96.800% | | 99.200% | 97.600% | 96.000% | 84.921% and functlon, Nucleic Acids
HISTIH2BD | 99.200% | 98.400% | 97.600% | 98.400% | 98.400% | 98.400% | 97.600% | 96.800% | 99.200% | | 97.600% | 95200% | 84.127%
HISTIH2BL | 98.400% | 97.600% | 96.800% | 97.600% | 97.600% | 97.600% | 96.000% | 95.200% | 97.600% | 97.600% | | 95200% | sas21% Research, Volume 46, Issue 17, 28
HISTIH2BB | 95.200% | 94.400% | 95.200% | 96.000% | 94.400% | 96.000% | 96.000% | 92.800% | 96.000% | 95.200% | 95.200% 84.921%
HISTIH2BA | 84.127% | 83333% | 84.127% | 84921% | 83333% | 83.333% | 84.921% | 83.333% | 84.921% | 84.127% | 84921% | 84921% September 2018, Pages 8665-8678

https://doi.org/10.1093/nar/gky768
Figure 2. Comparison of H2B isoforms. (A) Sequence alignment of H2B isoforms. Residues that are different among the isoforms are shown. (B) Percentage
similarity among the H2B isoforms based on their primary sequence. Images were created using the Geneious software.
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Nacev, B.A., Feng, L., Bagert, J.D. et al. The expanding
landscape of ‘oncohistone’ mutations in human cancers.
Nature 567, 473—478 (2019).
https://doi.org/10.1038/s41586-019-1038-1
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Fig. 4| A model for the effect of oncohistones on the chromatin
polymer. By incorporation into the chromatin polymer, mutated histone
proteins (oncohistones, in red) may cause functional effects by altering
the biophysical and/or functional properties of chromatin. We propose
that these effects will occur when the mutant histone is present even at low
concentrations and that mutating even one of many histone gene copies
can have dominant effects.



