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Using C. elegans to study the genetics of aging

Short life cycle – 3 weeks

1st genome sequenced!
~20,000 genes, many conserved

Blackwell et al., Free Radic Biol Med (2015)
Steinbaugh et al., eLife (2015)

Transcription factors control aging
(e.g. SKN-1/Nrf)
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Approach 1: Genome-wide RNAi screening

ORFeome Library
(RNAi plasmids in E. coli) Culture clones

Feeding RNAi

transgenic reporter
bacterial lawn + worms

§ Candidate genes
§ Candidate pathways
§ New testable models

Filtering

R

GFP scoring in vivo



Approach 2: Transcriptome profiling with RNA-seq

New methods:
§ Tissue-specific

GFP flow cytometry
§ Single cell

Drop-seq
§ RNA splicing

wild type GSC(–)

skn-1(–) GSC(–) + skn-1(–)
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metalloprotease
amino acid metabolism

galectin
cysteine-type peptidase
EGF-like calcium binding

carboxylesterase
aging

EGF-like
glycerol metabolism

peptidase/proteolysis
cytochrome P450

arylacetamide deacetylase
C-type lectin

fatty acid beta-oxidation
collagen

Enrichment score

GSC(-) upregulatedGene enrichment



Developing new tools for analysis and data sharing

readxl

worminfo
WormBase

Ensembl / biomaRt
PANTHER

modENCODE
JASPAR

FASTQ

GEO/SRA

ShinyGitHub
AWS

RNA-seq Screens

Interactive
Datasets

STAR
featureCounts

DESeq2

kallisto
sleuth

HPC
Orchestra

Filtering

goseq
DAVID

Enrichment

STRING
Networks

Excel

reproducible

ExperimentHub
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