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Supplementary Figure 1: Other short H2A variants possess oncohistone features that are
conserved throughout primates

a. Schematic of common oncomutations found in human core H2A (grey) and their status in
H2A.P (orange) and H2A.Q (green).

b. Protein alignment of canonical H2A and H2A.P from Human and representative primates.
Substitutions corresponding to oncohistone mutations in H2A (see Fig 1.) are shown in pink.

c. Protein alignment of canonical H2A and H2A.Q from Human and representative primates.
Substitutions corresponding to oncohistone mutations in H2A (see Fig 1.) are shown in pink.



a BLCA CESC DLBC HNSC LUSC SARC UCEC

0
0.0
1.0
y / /’ / / /'
0.0 T T T T T T T T T T T T T T T T T T T T
01 1 100 .01 1 100 .01 1 100 .01 1 100 .01 1 100

Cumulative frequency
|ewosojne

X

01 1 100 01 1 100
Mean gene expression (TPM) H2AFB == reactivated == silent
b 1000.0

10.0 1

vo1a

0.1

1000.0 1

10.0 1

0830

0.1

1000.0

10.01

og1a

0.1

1000.0 1

10.0 1

OSNH

0.1

Gene expression

1000.0 1

10.0 1

aosni

0.1

1000.0

10.0 4

OHvS

0.1

1000.0

10.0 1

030N

0.1 Jm—"""

H2AFB1 H2AFB2 H2AFB3
Position on chrX

C Lilliebjorn et al. 2016

= H2AFB1 - H2AFB2 - H2AFB3

H2AFB expression

o =
)
{

B-ALL samples




Supplementary Figure 2:

a. Mean expression of genes on autosomes (above) and the X-chromosome (below) in various
cancers (columns) comparing tumors with reactivated (green) or silent (orange) H2A.B, plotted
as a cumulative distribution. Only genes with non-zero mean expression (in both reactivated
and silent tumors) are shown.

Apart from minor differences in the low range that may be explained by differences in group
sizes, there is no substantive difference in the distribution of gene expression magnitude
comparing H2A.B-positive vs negative tumors.

b. Expression of genes that lie within positions 154-155Mb of chromosome X (hg19 assembly),
which include H2AFB1/2/3. Expression of H2A.B reactivated (green) and silent (orange) tumors
are compared. Positions of individual genes are indicated as vertical gridlines. Shaded area
represents 95% confidence interval from a LOESS fit.

Apart from the specific upregulation of H2A.B in H2A.B-positive samples, there is no evidence
of broad regional activation of gene expression that may explain the expression of H2A.B
paralogues.

c. As in Figure 2b, but for the Lilljebjorn et al. 2016 B-acute lymphoblastic leukemia dataset.
The reduced sequencing depth of this dataset (averaging ~23 million mapped reads per sample
by TopHat) contributes to greater stochasticity in the estimation of gene expression at the low
ranges, and thus while more samples exhibit expression of H2A.B paralogues (~13%), this may
in part be explained by underlying stochasticity.
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Supplementary Figure 3:

a. Box and scatter plots of gene expression (by RNA-seq) of various immune cell markers
(rows) in H2A.B positive (green) and negative (orange) tumors in various TCGA cancers
(columns). Asterisks show the statistical significance of the difference in marker gene
expression by a two-sided Mann-Whitney U test - *: p < 0.05; **: p < 0.01; ***: p < 0.001; ****: p
< 0.0001 etc. Only immune marker genes where at least one cancer type shows a statistically
significant difference in gene expression (at p < 0.01) are depicted. Boxplots indicate the 1%
quartile, median and 3™ quartile, while the whiskers extend from the box-ends to values no
larger / smaller than 1.5 times of the inter-quartile range. All data points are additionally plotted.
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Supplementary Figure 4:

a. As in Figure 4a, but comparing H2AFB1 (left) or H2AFB2/3 (right)-positive to negative
tumors, for cancer types with at least 5 tumors each expressing either H2ZAFB1 or H2AFB2/3.
b. As in Figure 4b, but for bladder (BLCA) and endometrial (UCEC) cancers, when comparing
H2AFB1 (left) or H2AFB2/3 (right)-positive to negative tumors.

c. RNA-seq coverage plots at an alternative cassette exon event at HDLBP, comparing H2A.B-
positive samples with H2A.B-negative samples from bladder cancers.

d. Asin ¢, but at MCL1

e. As in ¢, but in endometrial cancers at ENC1.

f. Asin e, but at MATRS.



Supplementary Table 1. Expression of H2AFB1/2/3 in GTEx normal tissue
Numbers and percentages of samples with H2AFB1, H2AFB2, or H2AFB3 reactivation (expression > 1.5 TPM) from the GTEx dataset of
normal tissues, by various tissue types.

GTExtissue  Number with H2AFB1/2/3 reactivated Total number Percentage reactivated

Other 0 7900 0.00
Brain 4 2541 0.16
Colon 1 571 0.18
Thyroid 1 508 0.20
Blood Vessel 3 1320 0.23
Esophagus 6 1364 0.44
Prostate 1 160 0.63
Uterus 1 128 0.78
Spleen 3 202 1.49
Blood 14 929 1.51
Testis 152 252 60.32



Supplementary Table 2: Number of H2AFB1/2/3 reactivated and silent samples in TCGA and B-ALL datasets.
Numbers of cancer samplesin TCGA and B-ALL datasets used for gene expression and cancer testes antigen analyses (Fig 3a, b).
Cancer dataset Reactivated Silent

BLCA 16 280
CESC 13 231
DLBC 24 17
HNSC 16 442
LUAD 10 476
LUSC 15 409
SARC 10 199
UCEC 51 280
Lilljebjorn et al. 2016 26 69
Liuetal.2016 11 74
Qianetal. 2017 13 77

Yasudaetal.2016 4 24
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