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Table S1. Compounds identified from C. elegans drug screen and their properties 
 
 
 
 
  



 

 
 
 

Figure S1. (A) Quantitative gene expression reveals that pgrn-1(gk) animals show a marked 

reduction in pgrn-1 mRNA expression, while it could not be detected in pgrn-1(tm985) mutants 

(Student’s t test: N2 vs. pgrn-1(tm985), ****P<0.0001; N2 vs. pgrn-1(gk), ****P<0.0001). (B) 

pgrn-1(gk) animals are display higher levels of age-dependent paralysis than N2 animals, and 

heterozygous pgrn-1(gk)/+ animals display the same levels of paralysis as homozygous mutant 



animals (Mantel-Cox test, N2 vs. pgrn-1(gk), ****P<0.0001; pgrn-1(gk) vs. pgrn-1(gk)/+, n.s.). 

(C) Overexpression of pgrn-1::rfp in a pgrn-1(tm985) background display similar levels of 

paralysis as N2 animals, whereas expressed in a wild-type background results in a slight decrease 

in paralysis (Mantel-Cox test: N2 vs. pgrn-1(tm985); pgrn-1::rfp, n.s.; N2 vs. pgrn-1::rfp, 

*P<0.05). (D) Lifespan in unaffected in pgrn-1(gk) animals (Mantel-Cox test, n.s.). (E) pgrn-1(gk) 

animals display heightened aldicarb hypersensitivity compared to N2 animals (Mantel-Cox test, 

****P<0.0001). (F-G) Knockdown of pgrn-1 in N2 animals (F) does not result in an increase in 

paralysis, while the knockdown in neurons does (G) (Mantel-Cox test: RNAi in N2 (F), n.s.; 

neuronal RNAi (G), ****P<0.0001). (H) Nematodes lacking pgrn-1 display an overactive food-

seeking behavior and crawl off NGM plates faster than N2 controls; this phenotype is partially 

rescued by re-expression of pgrn-1::rfp (Mantel-Cox test: N2 vs. pgrn-1(tm985), ****P<0.0001; 

pgrn-1(tm985) vs. pgrn-1(tm985); pgrn-1::rfp, **P<0.01). (I) Treatment of N2 animals with either 

20 or 40 uM MG-132 did not result in a decrease in lifespan (Mantel-Cox test: Vehicle vs. 20 uM, 

n.s.; Vehicle vs. 40 uM, n.s.). (J) Treatment of pgrn-1::rfp animals with 20 uM MG-132 did not 

result in a decrease in lifespan but treatment with 40 uM MG-132 did (Mantel-Cox test: Vehicle 

vs. 20 uM, n.s.; Vehicle vs. 40 uM, ****P<0.001.). (K) Treatment of N2 animals with either 50 

or 100 nM Concanamycin A did not result in a decrease in lifespan (Mantel-Cox test: Vehicle vs. 

50 nM, n.s.; Vehicle vs. 100 nM, n.s.). (L) Treatment of pgrn-1::rfp animals with either 50 or 100 

nM Concanamycin A did not result in a decrease in lifespan (Mantel-Cox test: Vehicle vs. 50 nM, 

n.s.; Vehicle vs. 100 nM, n.s.).  

 
 
 
  



 

 
 
 
Figure S2. (A) Both pgrn-1 mutations did not alter LGG-1::mCherry puncta formation at day 1 of 

adulthood (Student’s t test: WT vs. pgrn-1(tm985), n.s.; WT vs. pgrn-1(gk123284), n.s.). (B) 

Starvation conditions induced autophagy in WT animals, but had no effect on autophagy in both 

pgrn-1 mutants (Student’s t test, Fed vs. Starved: WT, ****p<0.0001; pgrn-1(tm), n.s.; pgrn-1(gk), 

n.s.).  

  

 

  



 

 
 
 
Figure S3. (A) RNAi knockdown of the corresponding genes did not significantly affect formation 

of LGG-1::mCherry puncta in pgrn-1(tm985) mutants. (B-C) The genetic double mutant, sphk-

1(ok1097); pgrn-1(tm), had restored levels of autophagosomes (B) and autolysosomes (C) in 

animals’ neurons (One-way ANOVA, autophagosomes: WT vs. double mutant, n.s.; double 

mutant vs. pgrn-1(tm), ****p<0.0001; autolysosomes: WT vs. double mutant, n.s.; double mutant 

vs. pgrn-1(tm), ****p<0.0001). 

 

  



 

 
 
 
Figure S4. (A-C) Validation of top 17 drugs from the liquid culture screen for their ability to 

influence lifespan in pgrn-1(tm) mutants (Mantel-Cox test, treatment condition vs. Vehicle control. 

A: Resveratrol, n.s.; Daurisoline, **p<0.01; XCT790, n.s.; PAPP, n.s.; Rivastigmine, n.s.; 

Rottlerin, n.s. B: 5-Methylhydandoin, n.s.; Bay-11, n.s.; Tomatidine, n.s.; Eseroline, n.s.; 

Verruculogen, n.s.; Azatadine, n.s.; Pirenzepine, *p<0.05. C: Clonixin, n.s.; Methantheline, 

**p<0.01; Ethropropazine, ****p<0.0001; Vigabatrin, n.s.). (D-F) Validation of top 17 drugs on 

the paralysis phenotype exhibited by pgrn-1(tm) nematodes (Mantel-Cox test, treatment condition 

vs. Vehicle control. A: Resveratrol, ****p<0.0001; Daurisoline, ****p<0.0001; XCT790, 

***p<0.001; PAPP, ****p<0.0001; Rivastigmine, ****p<0.0001; Rottlerin, **p<0.01. B: 5-

Methylhydandoin, n.s.; Bay-11, *p<0.05; Tomatidine, n.s.; Eseroline, n.s.; Verruculogen, n.s.; 

Azatadine, ***p<0.001; Pirenzepine, *p<0.05. C: Clonixin, n.s.; Methantheline, ***p<0.001; 

Ethropropazine, ***p<0.001; Vigabatrin, ****p<0.0001).  

  



 

 
 
Figure S5. (A-B) Dose-dependent testing of rottlerin and rivastigmine against lysosomal 

phenotypes (Student’s t test, A: DMSO control vs. treatment condition: 100 µM rivastigmine 

*p<0.05, 50 µM rottlerin *p<0.05, 100 µM Rottlerin ***p<0.001; B: DMSO control vs. all 

treatment conditions, ****p<0.0001). (C) Donepezil and sotrastaurin restore paralysis phenotypes 

in pgrn-1(tm) animals (Mantel Cox test, ****p<0.0001) 

 


