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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Inhibition of lipid peroxidation protects NE 
morphology and function with age. a, Representative images of animals 
stained with lipid peroxidation probe BODIPYTM 581/591 C11 grown on EV or 
cco-1 RNAi bacteria at Day1 stage. b, Quantification of oxidized lipid ratio 
based on the fluorescence of BODIPYTM 581/591 C11 staining as depicted in (a). 
c, Quantification of the intestinal nuclei is based on their circularity ratio, as 
depicted in (Fig. 5c). d, Quantification of the nuclei is based on their circularity 
ratio, as depicted in (Fig. 5e). e, Representative images of intestinal NE 
morphology in NPP-1::GFP animals in DMSO or FINO2 (2 mM). f, Quantification  
of the intestinal nuclei is based on their morphology, as depicted in (e).  
g, Quantification of the intestinal nuclei is based on their circularity ratio, as 
depicted in (e). h, Quantification of the nuclei is based on their circularity ratio, 
as depicted in (Fig. 5h). i, Representative fluorescent micrographs of intestinal 
nuclear permeability in wild-type, cco-1 RNAi, or fer-2 (5 mM) supplementation 

animals injected with 70 kD dextran in the cytosol and corresponding 
fluorescence intensity distribution curve. j, Quantification of the ratio of leaky 
nuclei as depicted in (i). k, Representative fluorescent micrographs of intestinal 
nuclear permeability in wild-type, cco-1 RNAi, or fer-2 (5 mM) supplementation 
animals injected with 500 kD dextran in the cytosol with age and corresponding 
fluorescence intensity distribution curve. l, Quantification of the ratio of leaky 
nuclei as depicted in (k). n = 21 animals were analyzed in each condition(b). 100 
nuclei from more than 20 animals were examined for each group (f), the exact 
number of NE in each class was provided as source data; n = 20 nuclei were 
analyzed in each condition (c,d,g,h). n = 3 independent biological repeats (f,j,l). 
Scale bars, 10 μm (e,i,k). 20 μm (a). Data are mean ± s.e.m. P values were derived 
from two-sided unpaired t-test (b), two-sided Pearson’s chi-square tests (f), One-
way ANOVA (c,d,g,h,j,i). Source numerical data are available in the source data.
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Extended Data Fig. 9 | See next page for caption.
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Extended Data Fig. 9 | Iron chelation and anti-lipid peroxidation interventions 
preserve NE integrity and extend lifespan. a, Representative images of 
intestinal NE morphology in lmn-1 RNAi animals grown on OP50 bacteria with 
or without VE (5 mM) or fer-2 (2 mM) supplementation. b, Quantification of the 
intestinal nuclei is based on their morphology, as depicted in (a). c, Lifespan 
analysis of N2 animals grown on EV or cco-1 RNAi bacteria with or without NAC 
(8 mM) supplementation. d, Lifespan analysis of N2 animals grown on OP50 
E.coli bacteria with or without fer-2 (2 mM or 5 mM) supplementation. e, Lifespan 
analysis of N2 animals grown with or without FINO2 (2 mM) supplementation.  
f, Lifespan analysis of N2 animals grown on EV bacteria with or without EPA 
(C22:5, 2 or 5 mM) supplementation. g, Lifespan analysis of N2 animals grown 

on EV or cco-1 RNAi bacteria with or without Fer-2 or FINO2 (Fer-2 5 mM, FINO2 
2 mM) supplementation. h, Lifespan analysis of N2 animals grown on EV or cco-1 
RNAi bacteria with or without 2,2’-bipyridyl (bpy, 10 μM) supplementation. 
i, Lifespan analysis of N2 animals grown on EV or cco-1 RNAi bacteria with or 
without 2 2’-bipyridyl (bpy, 50 μM) supplementation. 100 nuclei from more than 
20 animals were examined for each group (a); the exact number of NE in each 
class was provided as source data. 3 independent experiments were analyzed 
in each condition (b). Scale bars, 10 μm (a). Data are mean ± s.e.m. P values 
were derived from two-sided Pearson’s chi-square tests (b); lifespan data were 
analyzed with Kaplan-Meier (c,d,e,f,g,h,i). Source numerical data are available in 
the source data.
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Extended Data Fig. 10 | Anti-lipid peroxidation interventions preserve NE 
morphology and delay cell senescence in normal and HGPS cells. a-c, Analysis 
workflow of the roundness (a), smoothness (b), and invagination of nuclear 
envelope (c) of the nuclei in BJ fibroblasts. d-f, Quantification of the roundness 

(d), smoothness (e), and invagination (f) of the nuclei in BJ fibroblasts. 20 nuclei 
were analyzed in (b). 50 nuclei were examined for each group (d); Scale bars,  
10 μm (a,b,c). Data are mean ± s.e.m. P values were calculated using One-way 
ANOVA (d,e,f). Source numerical data are available in the source data.
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