A multi-omics study of the murine retinal and neural response to chronic low-dose irradiation
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BACKGROUND CORRELATED GENES WITHIN ASSAYS/TISSUE TYPES

TISSUE-SPECIFIC GENES AND PROCESSES WITH IR

Spaceflight has been reported to have detrimental impact on the Gene-wise correlation was calculated in IR and controls for expression- ¢ Over-representation analysis was run for genes with correlated
structure and function of brain and retina. methylation within a tissue, and brain-retina within an assay expression-methylation exclusively in one tissue type (462 and 433

* For each comparison group, more correlated genes were observed genes exclusive to irradiated brain and retina, respectively).
Objective: Characterize expression and methylation in the murine retina with the addition of radiation (Figure 2). * Retina showed more enriched processes than the brain (642 vs. 173 at
and brain with or without exposure to chronic low dose/low dose rate o a discovery FDR cutoff of 0.25; Figure 4).

* Tissue-specific processes included cerebellar cortex development,
meiotic processes, and nuclear division in the brain and ERK cascade,

gamma radiation (0.04 Gy at 0.01 cGy/hr).
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Genes correlated between expression and methylation within each tissue OR between brain and retina within each assay

(21 days) * RNA-Seq counts normalized with DESeq?2.

tissue-specific gene signatures and included response to hypoxia,
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* The patterns were consistent with those observed in other tissue types
and species (Anastasiadi et al).

 Majority of promoter sites in CpG islands were unmethylated; the
distribution became bimodal when CpG shores were included but was
still skewed towards the unmethylated sites.

 CpG sites within exons and introns were skewed towards being
methylated with a slight change in the distribution with irradiation.

Figure 2: Upset plot with correlated genes in each group and their intersection across groups.

35 genes showed correlation in brain vs. retina expression and
methylation only with IR:

Agbl2, Ahil, Atp6v0d1, Begain, Bex2, Drd4, Ebf4, Elfn1, Eps8l1, Fam89b, Fbxl7,
Gm28778, Grm8, ll4ra, Kalrn, Katnip, Kpna6, Ldlrad3, Mmell, Mmp15, Nog,
Nptx1, Pdgfra, Pigl, Pkdcc, Rasgrp4, Rmc1, Rpl8, Slc18b1, Smagp, Syt14, Taokl,
Trmt2a, Viprl, Ybx1
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Figure 1: Overall methylation patterns in different gene regions in the brain and retina. 2 posiiv red %t'gaoof;;egr% bvt‘gpdt = + , . , .. i
E— - : il i1 signaling and cell differentiation (Table 1, Figure 2).
Anastasiadi D, et al. Consistent inverse correlation between DNA methylation of the first intron and gene expression across tissues ol 6T ;E?gfgpg%rj%s}% :bzr:a:%ﬁi;ng%i + -: = = = e 17 genes known to be involved in radiation response show correlation
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between expression and methylation exclusively in irradiated retina.

* Tissue-specific processes need to be interrogated for differences in
alkylating chemotherapy for glioblastoma. Neuro Oncol. 2010 Figure 3: Top biological processes and genes exclusive to irradiated groups. response to radiation in brain vs. retina using a larger sample size.

Overbey EG et al. Spaceflight influences gene expression, photoreceptor integrity, and oxidative stress-related damage in the murine
retina. Sci Rep. 2019.
Rivera AL et al. MGMT promoter methylation is predictive of response to radiotherapy and prognostic in the absence of adjuvant Gene
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