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1. Introduction 2. 6-base whole genome 3. The 6-base genome reveals the reality of functionally distinct 5mC and 5ShmC dynamics of ageing
DNA methylation is well established as a biomarker or ageing and have been used A : P .
i otk to dorarmine biological age vs chronological a§e. Momever ageing studies data enables biological age | |that are invisible with a modC readout
. . . Genes Promoters
to date have evaluated total DNA methylation through a modified cytosine (mod®) | | @stimation
readout using array and bisulphite technologies. However, a modC readout is a Figure 2. Using 6-base data to mimic a modC readout Figure 3. Violin plots were generated using the modality @ o R —— (d) ————
conflation of 5-methylcytosine (SmC) and 5-hydroxymethylcytosine (sShmC) which demonstrates good alignment between XPLR analysis software to assess modC, 5mC and 5ShmC
have distinct, and opposing biological functions. chronological and biological age levels g -
Here we use 6-base sequencing (Fig1. a) using duet evoC, a multiomic solution that | | with 6-base data it is possible to create an artificial modC (a and d), 5mC (b and e) and 5hmC (c and f) fractions S N
detects the four canonical DNA bases along with 5mC and 5hmC, to modC readout by combining 5mC and 5hmC data. This across genes were used to explore methylation dynamics E o0
comprehensively profile the epigenome of multiple tissues across the ageing enables comparison to tools developed using legacy with age. With a modC readout there appears to be no s | I ! ! : £ £ T
spectrum. methylation sequencing technologies. However with 6- change in methylation fraction over these regions, however N - . ) N N N — N N
We use the modality XPLR software to explore the levels and distribution of the two | | base data it is also possible to use the functionally considering 5mC and 5ShmC separately reveals the otherwise e st A ety [
DNA modifications across the genome. These explorations reveal differential distinct 5mC and ShmC information to derive a better invisible reality. (b) (e)
distributions of the two methylation marks at genes and promoters and reinforce understanding of biological processes of ageing. 6-base data also enables us to develop mechanistic N |
that 6-base data reveals otherwise invisible biological change. ot Age (o) hypotheses where decreases in SmC are associated with v
. Strand synthesis, copy methylation © pampesiecs transcriptional activation, especially when coupled with £ H
e o ot increases in ShmC. This data suggests that the loss of 5mC is -
Figure 1. duet e ~eSeemeenes . * .. coupled to a gain of ShmC, which would indicate opposite ... . . y I —
multiomics solution mechanistic changes as we age than would be expected with
evoC is a 6-base calling Protection, deaminetion, PCR, NGS. § ° modC data alone. We could then hypothesise that there is an (c) Ditrntion of i Raionlrac AcrossRegrs by Sampes. %) Outresion of i Ragionl o Acoss e by Sampes
technology that reads [ S S fe increase in gene activation as we age, which might be driven
all four canonical bases H ° - by stochastic demethylation mediated by the TET enzymes. .
plus 5mC and ShmC'. o . . However, these data are derived from multiple tissues that 1
A oo dtel (s ) are not balanced across the age categories represented |
o . here. Therefore further analysis is required to explore the )
— o L robustness of these observations and evaluate whether we - - . - o : -
can derive reliable mechanistic insight. Age _ Age _
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4. Differential methylation analysis reveals age-specific 5mC and 5hmC 5. Understanding functional implications of 5. Conclusion
signatures methylation changes associated with ageing This study demonstrates the value of moving beyond legacy epigenetic
Genes Promoters sequencing technologies that provide a modC readout.
Figure 4. DMR plots were generated using the modality R [P Bz ~ e _ o _ Plotting 6-base data from multiple tissues we see global changes in 5mC
XPLR analysis software @) i (d) i te . . and 5hmC that are obscured when using modC data. More specific
To explore changes in methylation during ageing, modC (a and . L1 — L ) comparisons 6-base data reveals region-specific changes in SmC and
d), SmC (b and e) and ShmC (c and f) DMRs were calculated for H - / X —_— 5hmC across both gene and promoter regions. We see both gain and
gene (a - €) or promoter (d - ) regions comparing data from 2 - 1 : loss of 5SmC and almost entirely gain of ShmC with age when comparing
colon and breast tissues from two individuals ages 54 and 93. g — L o L colon and breast tissue. This gain of 5hmC is once again obscured in a
Plotted are extent of change on the x axis against the ‘L i T “ agemn " “ agemn " modC readout. Here, the 6-base data reveals a subset of aging specific
significance of those changes on the y axis, with the most SRTH TRIMSS FT0 genes have significant changes in ShmC but not 5mC or modC, which
significant changes top left and top right for loss and gain of R . 1 * “ s could indicate activation with age, in these samples.
methylation, respectively. b) H (e) § I ¥ el Lot While the possibility to make general claims based on this comparison is
Comparing DMRs across promoters, the distribution of modC B - / 3 limited due to a single pair of individuals being considered, we feel it
DMRs appear most similar to SmC DMRs which is expected due 4 suggests a phenomenon which should be further explored in a designed
to the higher level of 5SmC constituting the majority of a IE 1 1 | @ 1 - | 2 a1 experiment using a larger cohort
conflated modC signal. In contrast the ShmC DMRs for ey 0% 050 909 ) 09 5050 9008
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promoters have a different distribution where most
differentially hydroxymethylated regions have a gain of 5ShmC, S Figure 5. Plotting 5mC and 5ShmC levels at ageing associated genes using modality XPLR text-based 6. References
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