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RIBOSOMAL PROTEIN 6 PHOSPHORYLATION
REGULATES TRANSLATIONAL RESPONSES TO
DIETARY RESTRICTION
Jarod Rollins, MDI Biological Laboratory, Salbury Cove,
Maine, United States

Forms of dietary restriction like intermittent fasting (IF)
and caloric restriction (CR) promote health and longevity
through changes in gene expression. While the transcrip-
tional changes that occur in response to DR have been well
described across several species, the role of translational
regulation has lagged. Using polysome profiling and mRNA-
seq, we quantified changes in actively translated mRNAs
that occur in C. elegans under CR compared to well-fed
conditions. The analysis revealed hundreds of transcripts
regulated on the translational level that would have been
missed using conventual transcriptomics. Among the trans-
lationally down-regulated genes that where pro-longevity
when knocked down were regulators of the cell-cycle: fbxb-
24, sdz-33, kbp-1, and cdk-2. In search of the mechanisms
regulating selective translation under CR we investigated a
role for ribosomal protein 6 (RPS-6) as its phosphorylation
status is thought to regulate cell cycle and selective transla-
tion of mRNA transcripts. Using RPS-6 phospho-null and
phospho-mimetic mutants, we show that phosphorylation
and de-phosphorylation of RPS-6 is necessary for the pro-
longevity effects of CR and IF. Furthermore, we show that
IF is more beneficial for retaining locomotion with age than
CR and that endogenously tagged RPS-6 ::mCherry accumu-
lates in body wall muscle under fasting. However, the benefit
of IF on locomotion is lost in RPS-6 phospho-mimetic mu-
tants. Together, results suggest that protein translation is en-
hanced in the muscle under IF to prevent sarcopenia in a way
dependent on RPS-6. Translatome analysis of the phospho-
mutant suggested a role for RPS-6 in selective translation of
p38 mitogen-activated protein kinases.

AGE-RELATED NEUROPROTECTION BY DIETARY
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Dietary restriction (DR) is the most robust method
to delay aging and the onset of neurogenerative disorders
across multiple species, though the mechanisms behind this
phenomenon remain unknown. To elucidate how DR medi-
ates lifespan extension, we analyzed natural genetic variants
that associate with increased longevity under DR conditions
in the Drosophila Genetic Reference Panel. We found that
neuronal expression of the fly homolog of human Oxidation

Resistance 1 (OXR1) is necessary for DR-mediated lifespan
extension. Neuronal knockdown of OXR1 also accelerated
visual decline but not physical decline, arguing for a specific
role of OXR1 in neuronal signaling. Further, we find that
overexpression of the TLD¢ domain from human OXR1 is
sufficient for lifespan extension in a diet-dependent manner.
Studies from the Accelerating Medicines Partnership -
Alzheimer's Disease network show that patients with reduced
OXR1 protein levels are more prone to Alzheimer's disease
diagnosis, and we find that overexpression of human OXR1
is protective in animal and cell Alzheimer's models. In seeking
the mechanism by which OXR1 protects against age-related
neuronal decline, we discovered that it provides a necessary
function in regulating the neuronal retromer complex, which
is essential for the recycling of transmembrane receptors and
for maintenance of autophagy. We further discovered that
OXR1 deficiency can be rescued by genetic or pharmaco-
logical enhancement of retromer function, and that this en-
hancement extends lifespan and healthspan. Understanding
how OXR1 operates could help uncover novel mechanisms
to slow neurodegeneration including Alzheimer's disease.
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Age is the single major risk factor for human cancer, but
naturally occurring cancers are rarely studied in aging models.
Like humans, mice spontaneously develop cancer with age,
and standard laboratory strains are predisposed for B-cell
lymphoma. Here, we uncover how B-cell lymphoma develops
as a consequence of the aging immune system. We found that
aged B cells acquire somatic mutations in tumor suppressors
and oncogenes (e.g. Trp53, Pim1, and Myh11) and undergo
monoclonal expansions, with some clones representing 86 % of
splenic B cells. Clonal B cells had hypermethylated promoters
and globally silenced expression, suggesting a role of DNA
methylation in clonal selection of premalignant B cells. B-cell
size, spleen weight, and a novel population of B cells, which
we named Myc+ cells, emerged as convenient markers of ma-
lignancy. High-throughput analyses of clonal B cells and the
use of genetic mouse models revealed that c-Myc drives B-cell
size increase and clonal expansion with age. Phoshoproteome
and co-culture experiments revealed that c-Myc is activated by
signals from the aging microenvironment. Moreover, single-
cell RNA-seq suggested that clonal B cells originate from
age-associated B cells, further underlying the importance of
aging environment in cancer transformation. Longitudinal
analyses demonstrated a negative impact of premalignant B



