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Downregulation of a putative dehydrogenase

promotes proteostasis in C. elegans

Protein aggregation and loss of proteostasis are hallmarks of aging and neurodegenerative 

diseases. The insulin/IGF-1 signaling pathway (IIS) is an aging-regulating signaling 

pathway that promotes proteostasis in model nematodes (C. elegans), by activating a 

subset of transcription factors, including SKN-1. To identify SKN-1 regulated genes that are 

needed for its proteostasis-promoting feature, we conducted an SKN-1 ChIP-seq-guided 

RNAi screen utilizing worms that express human Aβ in muscles. Knocking down the gene 

Y50D4B.2, predicted to encode a saccharopine dehydrogenase-like enzyme, delayed 

paralysis that stems from the aggregation of the Alzheimer’s-causing Aβ peptide and 

mitigated motility impairments that are linked with polyQ35::YFP. Genetic epistasis 

indicated that protection requires SKN-1 and HSF-1 but independent of DAF-16. 

Transcriptomic profiling revealed attenuation of metabolic programs, alongside induction of 

signaling and regeneration pathways. Mechanistically, Y50D4B.2 knockdown decreased 

proteasome activity while enhancing autophagic flux. Tissue-specific RNAi demonstrated 

both cell-autonomous and non-autonomous protection, and reporter analyses suggest 

prominent expression in the RID neuroendocrine neuron. These results nominate 

Y50D4B.2 as a metabolic node linking developmental stress programs to organism-

wide promotion of proteostasis.
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Objectives

• Examine how knockdown of Y50D4B.2 affects proteotoxicity

• Which proteostasis mechanism does Y50D4B.2 RNAi mediate

• Is the protection cell autonomous or non-autonomous
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Figure 1. (A) Illustration of the filtering process leading to Y50D4B.2 KD 

phenotype discovery. (B) Paralysis assays of worms expressing Aβ in muscle 

(CL2006) or neuron (AGD1246). (C) Thrashing assays of worms expressing 

polyQ35 in muscle (AM1240) or neuron (AM1126). (D) Immunoblot of Aβ protein 

in worms treated with Y50D4B.2 RNAi. (E) Filter trap assay of SDS insoluble 

polyQ35 after Y50D4B.2 and skn-1 RNAi.
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Y50D4B.2 RNAi protection is skn-1 and hsf-1 dependant 
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Figure 2. (A) mRNA levels of Y50D4B.2 in daf-2 mutants under RNAi against 

skn-1, daf-16 and hsf-1. (B) Paralysis assay of worms expressing Aβ in muscle, 

under concurrent KD of Y50D4B.2 and skn-1/hsf-1. 
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Y50D4B.2 RNAi attenuates UPS and activates autophagy 
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Figure 3. (A) Fluorescent signal measurement of worms expressing UbV-GFP, 

under Y50D4B.2 and skn-1 RNAi. (B) Fluorescent signal of worms expressing 

LGG-1::GFP(pH sensitive)::mCherry under Y50D4B.2 and let-363 (mTOR) RNAi. 

Values calculated as the normalized signal ratio of mCherry/GFP.
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Figure 4. Paralysis assays of worms expressing Aβ in muscle (CL2006) crossed 

with tissue specific RNAi strains (VP303-Intestine, WM118-Muscle, TU3401-

Neuron).

Cell autonomous

and non-autonomous

protection

Proteasome

Autophagy

Cross-tissue 

protection

RID

Neuron

Y50D4B.2 RNAi

Figure 5. Concluding model. Y50D4B.2 KD results in protection against different 

toxic proteins in different tissues. The protection is cell autonomous and non-

autonomous manner, while attenuating proteasome activity and enhancing 

autophagy.

Open Questions:

• Which messengers promote 

proteostasis in Y50D4B.2 RNAi?

• Is the RID neuron important for 

proteostasis?

• Are there behavioral changes 

resulting from Y50D4B.2 KD?

Conclusions and open questions
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