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New 'aging atlas' provides a detailed map of
how cells and tissues age

June 17 2024

Sequencing

@  Harvest worms Release Hochest Sort nuclei Build snRNA library
@ nuclei staining i
<) 4
(=) :
v Selected [
~2,000 worms nuclei
Control Stained
10° 10° :
Nuclei 0.0% 4 Nuclei 47.5%
10° 4 10°

o
>
ul

Hoechst 33342 intensity
g
'l

107 =
10' 4
10° e r—rr
0 50K 100K 150K 200K
FSC-A
c ® Embryonic (31,078) @ Sperms (2.966) @
Hypodermis (18,540) ARSC (7,872)
® Germline (13,7610) Intestine (6,782) @
® Spermatheca (1,936) Neuron (11,180) ®
® Muscle (11,445) Gonadal sheath
(1,729)
241,969 nuclei 5 qulv& _
-—e? _‘

Hoechst 33342 intensity
3
'l

s

5 T
0 50K 100K

FSC-A

Vulva & uterus (3,703)
Excretory gland & DTC (491)
Coelomocyte (2,549)
Uterine seam (643)

Glia (288)

Phayrnx (3,125)

d

T 1
150K 200K

77 neuron clusters

}Cs

g

HSN

PVN/PHC
-

FLF‘ﬂm

PYM/PLM/AVM/ALM/PVR

aAnarevwipuR MDs I

Adult C. elegans cell atlas at single-cell resolution. a, Schematics of single-cell
transcriptome profiling pipeline in adult C. elegans. The process begins with
harvesting and homogenizing approximately 2,000 worms to isolate nuclei.
These nuclei are subsequently stained with Hoechst dye and sorted through
FACS to select for positively stained nuclei. FACS gating graphs based on
Hoechst staining intensity show a clear separation between intact nuclei and
debris, ensuring the quality of subsequent snRNA-seq analyses. The selected
nuclei are then used to build an snRNA library to conduct next-generation
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sequencing. b, Anatomical illustration of an adult C. elegans, detailing major
tissues. c,d, UMAP plot visualization of 241,969 single nuclei from adult C.
elegans cell atlas. Colored clusters correspond to 15 major tissues and ARSC.
The numbers in parentheses are the numbers of nuclei in each tissue. DTC, distal
tip cells. Tissues marked with * can be further subclustered. Seventy-seven
subsets of neurons are shown in d and others in Extended Data Fig. 1. Credit:
Nature Aging (2024). DOI: 10.1038/s43587-024-00631-1

A new aging atlas gives scientists an in-depth view of how individual
cells and tissues in worms age and how different lifespan-extending
strategies might stop the clock. The work is published in the journal
Nature Aging.

Aging impacts all the tissues in our body—f{rom our muscles to our skin.
Figuring out how individual tissues and cells age could help researchers
better understand the aging process and aid in the development of anti-
aging treatments.

Due to their short lifespans, simple body plans, and genetic similarity to
humans, many researchers study aging in roundworms. To look at aging
at the level of tissues and cells, a team of researchers from HHMI's
Janelia Research Campus, Baylor College of Medicine, and Creighton
University School of Medicine profiled gene expression in each cell of
adult roundworms at different times during the aging process. They also
profiled long-lived strains of worms.

The researchers compiled their results into a complete transcriptomic
cell atlas of aging in roundworms. The open-access atlas allows scientists
to look at what genes are being expressed in all the worm's cells at the
same time and how gene expression changes over time, both for wildtype
worms and worms with extended lifespans.
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Using the atlas, the researchers developed tissue-specific "aging clocks,
predictive models they used to tease out the unique aging features of
different tissues. The researchers used these clocks to better understand
the anti-aging mechanisms in long-lived strains of worms.

The researchers also built the first germ cell fate trajectory map that
follows how reproductive cells develop over time, enabling the team to
discover age-related changes in cell makeup and gene expression in
different stages of reproductive cells.

The atlas also allowed the team to get a view of polyadenylation, a key
mechanism for gene regulation and protein diversification, across the
entire worm as it aged. They discovered a series of age-related changes
in these events in different cell types, suggesting a previously unknown
link between this mechanism and aging.

The new findings not only give researchers insight into aging at the
molecular level, but the new open-access atlas and accompanying user-
friendly data portal also serve as a resource for other researchers.

More information: Shihong Max Gao et al, Aging atlas reveals cell-
type-specific effects of pro-longevity strategies, Nature Aging (2024).
DOI: 10.1038/s43587-024-00631-1
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