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Fig. S1 Starvation induces transgenerational reduced fertility and increased heat stress 
resistance that revert in the F3 generation, related to Figure 1. 
A, Naïve F2 progeny whose grandparents were starved for seven days have reduced fertility 
relative to progeny whose grandparents were fed. Each column represents the mean ± SEM of 3 
independent experiments performed in three plates with 10 worms per plate.  Dots are color 
coded to display matched independent experiments. * p<0.05 as assessed by unpaired t test. B, 
Naïve F2 progeny whose grandparents were starved for seven days display an increase in 
survival in response to 37ºC heat stress for 6 hours relative to progeny whose grandparents were 
fed. Each column represents the mean ± SEM of 3 independent experiments performed in three 
plates with 30 worms per plate. Dots are color coded to display matched independent 
experiments. * p<0.05 as assessed by two-way ANOVA. C, Naïve F3 progeny whose great 
grandparents were starved for seven days have similar fertility relative to progeny whose great 
grandparents were fed. Each column represents the mean ± SEM of 3 independent experiments 
performed in three plates with 10 worms per plate.  Dots are color coded to display matched 
independent experiments. ns, not significant as assessed by unpaired t test. D, Naïve F3 progeny 
whose great grandparents were starved for seven days do not display an increase in survival in 
response to 37ºC heat stress for 6 hours relative to progeny whose great grandparents were fed. 
Each column represents the mean ± SEM of 3 independent experiments performed in three plates 
with 30 worms per plate. Dots are color coded to display matched independent experiments. ns, 
not significant as assessed by two-way ANOVA. E, Starvation for three days causes a reduction 
in reproduction. Each column represents the mean ± SD of three plates with 10 worms per plate. 
* p<0.05 as assessed by paired t test. F, Starvation for three days causes an increase in survival 
in response to 37ºC heat stress for 6.5 hours. Each column represents the mean ± SD of three 
plates with 30 worms per plate. * p<0.05 as assessed by paired t test. G, Naïve F1 progeny 
whose parents were starved for three days have similar reproduction relative to progeny whose 
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parents were fed. Each column represents the mean ± SD of three plates with 10 worms per 
plate.  ns, not significant as assessed by unpaired t test. H, Naïve F1 progeny whose parents were 
starved for three days display similar survival in response to 37ºC heat stress for 6 hours. Each 
column represents the mean ± SD of three plates with 30 worms per plate. ** p<0.01 as assessed 
by paired t test. ns, not significant as assessed by unpaired t test.  
 
  



 
Fig. S2 Deuterated and tritiated SAM can be utilized by enzymes with ~equal activity, 
starved descendants eat similar amounts of OP50 to fed descendants, and heat stress causes 
no consistent heritable change in methylation, related to Figure 2. 
A, The C5-cytosine methyltransferase HpaII can utilize tritiated SAM to methylate DNA as 
detected by scintillation counting. B, The DNA adenine methylase dam can utilize deuterated 
SAM to methylate DNA as assessed by UHPLC-ms/ms. As increasing concentrations of 
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deuterated SAM were incubated with dam and DNA there was an increased relative 
incorporation of deuterated N6-methyladenosine relative to hydrogen methyl groups. SAM was 
used more efficiently than deuterated SAM. The numbers in the x axis represent the relative 
amount of [SAM] to [SAM-D3]. C, Increased radioactive signal is detected in the RNA of both 
the P0 worms as well as their naïve F1 progeny when the P0 generation is starved relative to fed 
P0 worms and F1 progeny when fed SAM-C3H3. Each column represents the mean ± SEM of 4 
or 5 independent experiments. D, Starved worms do not consume more food than fed worms 
after recovering on food for 2 days as assessed by GFP fluorescence in the intestine of worms 
fed OP50 expressing GFP. E, After a 25ºC heat stress there was no increase in radioactive 
methyl groups incorporated into P0 parental worms or their F1 naïve descendants as assessed by 
scintillation counting of total lysate using tritiated SAM as the methyl donor. F, After a 25ºC 
heat stress there was no increase in radioactive methyl groups incorporated into RNA of P0 
parental worms or their F1 naïve descendants as assessed by scintillation counting using tritiated 
SAM as the methyl donor.  
 
  



 
Fig. S3 There is no change in 2’O methylation modifications on the 18S rRNA after 
deletion of bud-23 or knock-down of bud-23 or dimt-1, related to Figure 3. 
A, Knock-down of dimt-1 or bud-23 caused no change in mRNA methylation at m6,2A, m7G, 
m6A, Am, Cm, or Gm relative to empty vector (EV) control knock-down as assessed by UHPLC-
ms/ms. B, Knock-down of dimt-1 or bud-23 caused no change in Am/A, Gm/G, or Cm/C levels on 
18S rRNA relative to empty vector (EV) control knock-down as assessed by UHPLC-ms/ms. 
Each bar represents the mean ± SEM of 12 independent replicates. ns, not significant as assessed 
by one-way ANOVA with Dunnett’s multiple comparison test. C, bud-23(tm5768) mutant strain 
displays no change in Am/A, Gm/G, or Cm/C levels on 18S rRNA relative to WT control worms 
as assessed by UHPLC-ms/ms. Each bar represents the mean ± SEM of 4 independent 
experiments. ns, not significant as assessed by paired t test. D, Primer extension assays reveals 
that A1735 is modified on C. elegans 18S rRNA. Each lane represents and independent replicate 
sample on 5 μg of total RNA extracted from worms. 
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Fig. S4 dimt-1 knock-down has no significant effect on pre-rRNA processing and F1 eggs 
from fed and starved parents have similar polysome profiles, related to Figure 4. 
A, Knock-down of bud-23 or dimt-1 (top) or parental starvation (bottom) had no effect on 
amounts of mature 18S or 26S rRNA, as assessed by real time RT PCR. Each column represents 
the mean ± SD of 2-4 independent replicates of 10-60,000 eggs. ns, not significant as assessed by 
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one way ANOVA (left) or t test (right). B, Ethidium bromide staining of RNA extracted from 
empty vector (EV) control or dimt-1 knock-down treated worms shows no dramatic difference in 
steady state rRNA. C-F, dimt-1 knock-down caused a subtle change in the pathway of synthesis 
of 18S rRNA (seen as increased amounts of the “d” and “b” precursors, and “d/b ratio”, (D) 
without changes in the pathway of synthesis of 26S rRNA (E) as assessed by northern blotting 
with probes directed against different portions of the pre-ribosomal RNAs (C). G-H, Polysome 
profiles of descendants from (G) fed parents were indistinguishable from polysome profiles of 
descendants from (H) starved parents. This graph is a representative experiment where UV 
absorbance at OD254 (optical density at 254 nm) is monitored continuously. 
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Fig. S5 Knock down of bud-23 or dimt-1 or parental starvation induce dysregulation of 
gene expression and similar changes in translation efficiency, related to Figure 4.  
A, Scatter plots of RNA sequencing show pair wise comparisons of F1 fed (fe) and starved (st) 
worms and WT worms after knockdown of bud-23 (bu), dimt-1 (di), or an empty vector (EV) 
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control. B, Principal component analysis of RNA sequencing of four independent biological 
replicates reveals that bud-23 and dimt-1 knockdown cause a misregulation of similar sets of 
genes relative to an empty vector (EV) control. C, Venn diagrams display a high degree of 
overlap between genes which are dysregulated upon bud-23 knockdown to those which are 
dysregulated upon dimt-1 knockdown. D, GO analysis of genes which are coordinately 
differentially transcribed after bud-23 and dimt-1 knockdown reveals the importance of 18S 
methylation in regulation of development, reproduction, longevity, and translation. E, Principal 
component analysis of RNA sequencing of six independent biological replicates reveals that 
parental starvation cause a misregulation of a large number of genes. F, GO analysis of genes 
which are differentially upregulated after parental starvation reveals an effect on translation, the 
response to heat and the endoplasmic reticulum unfolded protein response.   G, Parental 
starvation does not affect dimt-1 (left) or bud-23 (right) expression levels. ns, not significant as 
assessed by t test. H, Venn diagrams display overlap between genes which are dysregulated upon 
bud-23 or dimt-1 knockdown and those genes which become upregulated in response to parental 
starvation. I, Revigo plots reveal relative enrichment of coordinately dysregulated gene 
transcription in response to parental starvation and bud-23 and dimt-1 knockdown. Proximity of 
bubbles reflects the similarity of terms, color intensity represents p value of enrichment, and size 
of the bubbles reflects how many genes are in the gene set depicted. J, WormCat gene ontology 
analysis 50 reveal relative enrichment of coordinately dysregulated gene transcription in response 
to parental starvation and bud-23 and dimt-1 knockdown. K, Scatter plots of translation 
efficiency show pair wise comparisons of F1 fed and starved worms and WT worms after 
knockdown of bud-23, dimt-1, or an empty vector (EV) control. L, Principal component analysis 
of translation efficiency after knockdown of bud-23 and dimt-1 reveals that bud-23 and dimt-1 
knockdown cause a similar change in binding of the ribosome to transcripts relative to an empty 
vector (EV) control. M, GO analysis of transcripts that are differentially bound after bud-23 
knockdown reveals an effect on pathways involved in regulation of development, reproduction, 
and longevity. N, GO analysis of transcripts that are coordinately differentially bound after bud-
23 and dimt-1 knockdown reveals an effect on pathways involved in regulation of development, 
growth, regulation of gene expression, and longevity. O, GO analysis of transcripts that are 
differentially bound after parental starvation reveals an effect on pathways involved in regulation 
of development, reproduction, longevity, and translation. P, Venn diagram display overlap 
between dysregulated translation efficiency upon dimt-1 knockdown and parental starvation. 
p<1E-9 by hypergeometric probability. Q, GO analysis of transcripts that are coordinately 
differentially bound after dimt-1 knockdown and starvation reveals an effect on pathways 
involved in regulation of development, reproduction, cellular response to stress, and longevity. 
 
  



 
Fig. S6 dimt-1 is necessary for the heritable increase in m6,2A on the 18S rRNA in response to 
parental starvation  and the catalytic activity of bud-23 is necessary for descendant heat 
stress resistance while other rRNA methylases are dispensable, related to Figure 5. 
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A, Naïve F1 progeny whose parents were starved display elevated m6,2A/A levels on the 18S 
rRNA relative to F1 progeny whose parents were fed as detected by UHPLC-ms/ms and this 
increase was dependent on dimt-1. P0 parents were fed Methionine-CD3 and RNA was extracted 
from F1 eggs. Each dot represents an independent replicate. * p<0.05 as assessed by one way 
ANOVA with Tukey’s multiple comparison test. B, Starvation causes no significant change in 
lifespan when both fed and starved worms are placed on HT115 empty vector expressing 
bacteria. Each condition represents three plates of ~30 worms per plate. This is a representative 
experiment which has been performed 2 times. C, Starvation causes a subtle increase in 
longevity of WT worms but not bud-23(tm5768) mutant worms. Each condition represents three 
plates of ~30 worms per plate. This is a representative experiment which has been performed 3 
times. Statistics of independent experiments are presented in Supplementary Table 1. Ns, not 
significant, * p<0.05 as assessed by Log-rank (Mantel-Cox) test. Statistics of independent 
experiments are presented in Supplementary Table 1.  D-E, Rescue of bud-23(tm5768) with a 
WT but not a catalytically dead version of bud-23 rescues the capacity to transmit the starvation 
induced increase in 37ºC heat stress resistance after 8-9 hours to naïve well fed children. Each 
column represents the mean ± SEM of 4-5 independent experiments performed in three plates 
with 30 worms per plate. F-G, Knock down of other rRNA methyltransferases that have been 
proposed to be important for rRNA processing has no effect on the transmission of decreased 
fertility to naïve well fed children in response to parental starvation. Each column represents the 
mean ± SEM of 3 independent experiments performed in three plates with 30 worms per plate. 
Dots are color coded to display matched independent experiments. ns, not significant, * p<0.05, 
** p<0.01, as assessed by one way ANOVA with Tukey’s or Holm-Sidak’s multiple 
comparisons test.  
 
  



 
Supplementary Table 1. Parental starvation causes an increase in lifespan in the P0 and F1 
generation in WT worms but not in bud-23(tm5768) mutant worms, related to Figure 1.  
The figure panels in which specific experiments are shown or used are indicated in the right 
column. The mean lifespan and SD values were calculated by Prism from triplicate samples of 
30 worms each (90 worms total). # worms: number of observed dead worms at the end of the 
experiment/number of alive worms at the beginning of the experiment. The difference between 
both numbers corresponds to the number of censored worms (worms that underwent “matricide”, 
exhibited ruptured vulva, or crawled off the plates). P values are calculated by log rank (Mantel-
Cox) statistical test.  
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78/9815.692P0 WT fed

P0 73/9417.548 0.0009WT starved
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89/960.003020.101F1 WT starved

83/9617.120P0 WT fed
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F1 79/8919.557 0.0159WT starved

59/9316.729F1 bud-23(tm5768) fed 
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