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INTRODUCTION RESULTS

Sex differences have been observed in various diseases, in the form of epidemiology, prognosis, Copy Number Aberration and

susceptibility to disease and other factors (1,2). Cancer is not an exception and it has been observed that _ _ _
males generally have a higher incidence and death rate than women for all cancers combined (3). Proportlon of the Genome with a Copy Number Aberration

However, these differences change depending on cancer type and women have higher incidence rates in . | | . Pan-cancer

some cancers, such as thyroid cancer (3). The reasons for these differences are complex, but social 0.127 0.746 0.432 0.717 .
behaviors that are more common in one sex, such as smoking and alcohol-consumption, differences in .

hormone levels, sex chromosomes and sex-biased molecular disparities are commonly thought to be the
causes of these sex-biases (4). However, studies have shown that sex differences in survival still prevail
even after adjusting for external risk factors, suggesting that sex differences in biology play an important
role (5,6). Although studies on sex differences on a genetic level have been carried out in adult cancers,
sex differences in childhood cancers have not been documented as thoroughly (7,8). Therefore in this
study, sex differences in childhood cancers are being studied, including acute lymphoblastic leukemia
(ALL), acute myeloid leukemia (AML), wilms tumour (WT), rhabdoid tumour (RT), neuroblastoma (NBL)
and osteosarcoma (OS).

METHODOLOGY

Data:
» Somatic single nucleotide variants, RNA and copy number data from Therapeutically Applicable o5 oss
Research to Generate Effective Treatments (TARGET) were used in this study (9). ALLP2  AML 0S  PANCAN 8 o
Single Nucleotide Variant (SNV): " osoo
> To see if there was a sex bias in the presence of non-synonymous SNVs in genes, each sample was
given a binary value depending on whether it had a non-synonymous SNV in a gene. Proportion tests _
were used to see if there was a difference. P-values were then FDR-adjusted to account for multiple | Figure 5.
hypothesis testing. Genes were also filtered at a higher threshold where only genes with three or more Figure 4. | Adjusted p-values, proportions and differences in
samples with SNVs or five more samples with SNVs in either male or female samples were selected. Scatter plot of proportion of the genome  proportions for some significant genes in pan-cancer

> SNV burden on a sample level was investigated next by calculating the sum of non-synonymous SNVs with a copy number aberration (PGA) for copy _nun_’nber aberrations (adj p. <0.05), once f(?r
in a sample and using a Mann-Whitney U test. each available tumour type. Black letters  amplification and once for deletion. However, this is

Genome Instability: at the top are p-values. not a comprehensive plot as many genes, including

> Proportion of the genome with a copy number aberration (PGA) was analysed on autosomal pseudogenes have been filtered out.

chromosomes using Mann-Whitney U tests. This was repeated on a chromosomal level for autosomal No significant results from autosomal o o
chromosomes where the p-values were FDR-adjusted. chromosomes together and individually. Several genes have been identified as significant

Copy Number Aberration (CNA): across tumour types. These genes will be investigated

» Analysis on copy number aberrations was performed using proportion tests and p-values were FDR- in more detail.

dj d.
iAJ:USte Tumour types and Number of Samples used for SNVs and PGA

» RNA-seq data, normalized by FPKM-UQ, were analysed by performing Mann-Whitney U tests. Since
the results are only preliminary, more work on RNA-seq needs to be done as some genes have several Sex\Tumour ALL-P3 AML NBL WT PANCAN
samples which have zero as their FPKM-UQ value and additional analyses will be done to confirm the Subtype

results. Female 21 10 76 25 132

Additional Notes:
» All analyses were done on R statistical environment (v3.6.3). Plots were produced using the BPG Male 35 12 131 13 191

(v6.0.1) (10).
» Not all tumour types had harmonized data (or available data) hence they will be analysed separately.

RESULTS Seg(u\'gttjyn;gur ALL-P2 AML CCSK oS PANCAN
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Table 1. Number of samples for SNV analyses (SNV burden and proportions)

Single Nucleotide Variant (SNV) Female 72 37 0 35 144
c Male 221 36 11 46 314
200 -| 0623 0551 0421 0362 0058 - gggg:: 0.102  0.133  0.133  0.182  0.209
z 8 . Table 2.
?'g E-o.oz- Number of samples for proportion of the genome with a copy number aberration (PGA) analyses
*=-0.04 -
150 - - 0.08- DISCUSSION
m » No significant results (< 0.05) have been found in the proportion of the genome with a copy number
s g o _ 50.06- aberration for autosomal chromosomes, both together and individually; non-synonymous SNV burden
‘Z?-f_,-’ Formale g'g per sample; proportions of non-synonymous SNVs on a gene-level after adjusting the p-values.
g gfg 100 - L Male £ & 0.04- However, this may be due to the small sample sizes, as indicated in Table 1 and 2 above, leading to
] 0 E =a low statistical power. Increasing the sample sizes may vyield a different result.
L o
c 0.02 -
» Some significant results have been obtained in RNA-seq data and copy number aberrations. However,
50 - i 0- ] further analyses using different methods are needed validate these results, especially for RNA-seq. It
— o g has been planned that FPKM-UQ values will not be used in the next method. Moreover, some samples
B ?g E z in several genes have been identified to contain zero as their FPKM-UQ values so this will be
P 7 Y Y i - 2 a accounted for in our next analyses. Also, it is worthwhile to remember that some adjusted p-values,
il A SN 'y & Pan-cancer which are insignificant for certain genes, may be due to multiple testing burden.
ALL-P3 AML NBL _ WT PANCAN Figure 2. The top plot shows the difference in
proportions of several genes as named at the
bottom. Similarly, the bottom bar plot shows
Figure 1. Total number of non-synonymous SNVs the proportion gf samples containﬁwg 2 non- - . . . . CNCI—SIN . -
per sample in each tumour type. o synonymous SNV for the corresponding gene Bioinformatics stu_dles to investigate sex dlfferences. in pec.ilatm: cancers were carried out on various
The black numbers at the top of the plot indicate .= "t ooy The numbers at the top are types of data available through TARGET. Confounding variables, such as age, must be accounted for
the p-values. There were no significant results in adjusted p-values. There were no significant and remaining datasets will be analysed. Studying molecular sex differences is important because it can
this analysis. Red lines indicate the median value. o its in this analysis. provide insight into why women’s and men’s tumour are different (8). This knowledge can then be
transferred to the clinic to improve the efficacy of treatment (8). Therefore, this research has the potential
RNA-seq to improve precision medicine.

PANCAN: RNA-seq (FPKM-UQ)
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