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Fig. S1. The quality and reproducibility of RNA-Seq and Ribo-Seq data. (A) Correlation
between two replicates (repl/2) of RNA-Seq or Ribo-Seq samples. Data are shown as
log2(CPM) correlation in Ribo-Seq or RNA-Seq for expressed genes with CPM >1. Pearson
correlation coefficient r is shown. (B) Principal Component Analysis (PCA) in the first two



principal component spaces for RNA-Seq or for Ribo-Seq data over all the time points. (C)
Read density along 5' UTR, CDS, and 3' UTR of total reads from Ribo-Seq. (D) Example of
reads distribution around the start and stop codons by the RiboCode analysis. (E)
Transcriptional level (RNA-Seq), translational level (Ribo-Seq), and transcriptional efficiency
(TE) are plotted in the trl-1 locus at different time points. (F) Gene enrichment analysis for the
upregulated genes in refed 10 min animals compared with starvation conditions.
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Fig. S2. trl-1 translates upon refeeding and modulates vitellogenin translation. (A) Mass
spectrometric results from the starved Ptrl-1::trl-1::gfp animals refed for 60 min. (B)
Representative images of subcellular localization of TRL-1 under a heat-shock promoter. Scale
bar, 5 ym. (C) Quantification of embryo survival rates in N2 and heat-shock induced



overexpression of trl-1 worms. N = 80 — 100 from three generations. (D) Left and middle:
normalized brood sizes of WT (N2) and trl-1(cas1077) animals in L1 diapause and adult
reproduction diapause (mean + SD). Right: normalized brood sizes of WT (N2) and trl-
1(cas1077) animals mated with well-fed males (mean £ SD). N = 25, statistical significances
were calculated by the Student’s t-test, * P < 0.05, ** P < 0.01, and *** P < 0.001. For each
worm, the brood size was normalized to the mean value of matched WT controls. (E) Scatter
plots of the gene expression fold changes of RNA-Seq and Ribo-Seq in trl-1(cas1078) worms
under starved (S), refed 10 min (F10), 30 min (F30), and 60 min (F60) conditions. Red dots
correspond to vitellogenin genes. Gray dots show differentially expressed genes in the two
independent trl-1 deletion alleles, n=1638. (F) Schematic representation of the C. elegans
vitellogenin gene family according to the number of amino acid substituents at each site. The
topology and branch length of the tree is generated by the adjacent linking algorithm (Poisson
modified distance method, pair deletion selection of gap sites). Numbers at the divergence
points represent the percent of the leading confidence level. Scale bar, 0.1. (G) Brightfield (BF)
and fluorescence images of VIT-2::GFP translational fusion worms under the control or vit-5
RNAI condition. Scale bar, 5 ym.



A

Life span (days) Changes in

Genotype nd pe

Mean 2 Max® mean life span
wt' 20.13,18.57 29,29 / 115,61 /
tri-1 (cas1077)" 16.07.14.66 2523  -20%.-21%. 92,71 <0.0001,< 0.0001
tri-1 (casﬂ:ﬁ’«fi)t 16.09,15.03 27,25  -20%.,-19%, 94,67 <0.0001,< 0.0001
wt? 19.46,16.74 29,27 / 114,47 /
trl-1 (cas1077)9 15.65,14.71 2525  -20%,-12% 111,70 <0.0001,0.0101
trl-1 (cas1078)° 16.07.14.32 2325  -17%.-14% 105,62 <0.0001,0.0067
wTh 18.63,18.59,18.48 29,2927 / 108,111,107 /
trl-1 (cas1077)" 15.50,15.31,15.22 27,27.25 -17%,-18%.-18% 109,103,102 < 0.0001,< 0.0001,< 0.0001
wr' 18.66,18.20,18.68 29,27.29 / 105,113,117 /
tri-1 (cas1077)' 15.70,15.42,15.97 27.25.25-16%,-15%,-15% 123,113,115 <0.0001,< 0.0001,< 0.0001
daf-2(e1370)  43.32,44.7343.95 69,69,69 / 50,95.110 /
?;f’;g:;fg% 40.40,44.73,43.85 676771 -7%0%0%  100,89,89  0.2069,0.7944,0.9383
eat-2(ad465) 269328422586 454943 / 89,90.112 /
eat-2(ad465);
rl-1(cas1077) 2545.28.73.26.96 474741 -5%1%4% 8581102  0.4373,07090,02483
rsks-1(ok1255)  23.53,21.32,20.91 39,37,35 / 76,63,70 /
rsks-1(ok1255);
trl-1(cas1077) ~ 21.09.20.5520.87 373935 -10%-4%.0% 67,6261 0.0558,0.6991,0.9212
glp-1(e2144)  317628.08,32.53 47,5351 / 95,83,132 /
glp-1(e2144);
trl-1(cas1077) ~ 25.09.22.71,24.47  37.37.41-21%.-19%.-25% 90,104,120 <0.0001,< 0.0001,< 0.0001
control RNAI  20.24,19.70,19.33  29,27.29 / 71,74,90 /
trl-1 RNAJ’ 17.20,16.67,16.83 25,2527 -15%,-15%,-13%  82,72,92 <0.0001,< 0.0001,< 0.0001
non-tg control*  16.89,16.67,16.67 25.27.27 / 76,85,85 /
trl-1 tg* 17.60,17.85,17.41 272729  4%.7%.4% 73,7379  0.2172,0.0588,0.2284
non-tg control"  16.81,16.85,16.18 27,25,25 / 73,6773 /
tri-1 tg™ 16.97,16.97.16.25 252527  1%,1%.0% 70,6172  0.7854,0.8478,0.7460
non-tg control HS" 17.88,17.84,17.23  29,29,31 / 57,55,53 /
tl-1tgHS™  19.34,19.14,19.47 33,3333  8%.7%.13% 53,5760  0.0851,0.1328,0.0220

aaverage life span, Pmaximum life span, Spercentage of mean life span changes compared to
control animals (N2 or single mutants), 9numbers of animals scored, ®log-rank test, fregulalar

conditions, Y9post-dauer condition, NL1 conditions, ' L1 diapause conditions, lintestine-specific RNAI,
strain: DCL907[rde-1(mkc36) V; kbls7(Pnhx-2..rde-1+rol-6)], kin‘ces‘cin\c-,-speciﬂ:: overexpression,
strain: GOU4378[casEX6133(Pges-1.:trl-1+rol-6)], Mheat shock promoter induced overexpression,
strain: GOU4738[casEX6132(Phsp-16.2::1rl-1+rol-6)], non-tg control:non-roller siblings.

Fig. S3.trl-1 deletions shorten lifespan and impair germline deficiency-induced longevity.
(A) The lifespan of trl-1 mutant worms compared with the WT (N2) under the post-dauer, regular
adult stages, L1 stages, and L1 diapause conditions, the lifespan of trl-1 double mutants
compared with the corresponding single mutants [rsks-1(ok1255), daf-2(e1370), eat-2(ad465),
and glp-1(e2144)] under ample food conditions, lifespan of intestine-specific RNAi and
overexpression and lifespan of heat-shock induced overexpression of TRL-1 at the L4 larval
stage compared with non-tg control (non-roller siblings). Post-dauer and L1 diapause stage



worms were refed with food, and adulthood day 1 is as t = 1 for lifespan analyses. The mean
and max lifespan and the number of nematodes counted under both conditions are shown.

Mean lifespan is generated by nonparametric methods. P values were calculated using the
Log-rank (Mantel-Cox) method.
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Fig. S4. trl-1 functions in the intestine to regulate longevity. (A) The lifespan of trl-1 mutant
worms compared with the WT (N2) under the L1 stage (left) and the L1 diapause stage (right).
L1 diapause worms were refed with food, and the adulthood day 1 is ast=1 in lifespan analyses.



Survival plots are generated by nonparametric methods. The results are consistent in three
replicates. (B) Left and middle: normalized brood size of intestine-specific RNAi and
overexpression (mean + SD). The strains used for analysis are DCL907[rde-1(mkc36) V;
kbls7(Pnhx-2::rde-1+rol-6)] and GOU4378[casEX6133(Pges-1::trl-1+rol-6)], separately. Right:
normalized brood size of heat-shock induced overexpression of TRL-1 at the L4 larval stage
(mean £ SD). The strain used for analysis is GOU4738[casEX6132(Phsp-16.2::trl-1+rol-6)]. N
= 25, statistical significances were calculated by the Student’s t-test, * P < 0.05, ** P < 0.01,
and *** P < 0.001. For each worm, the brood size was normalized to the mean value of matched
WT controls. Non-tg: non-roller siblings, trl-1 tg: roller siblings. (C) Lifespan of intestine-specific
RNAI (left) and overexpression (right). Survival plots are generated by nonparametric methods.
The results are consistent in three replicates. Non-tg: non-roller siblings, trl-1 tg: roller siblings.
(D) Lifespan of heat-shock induced overexpression of TRL-1 at the L4 larval stage compared
with non-tg control (non-roller siblings). Survival plots are generated by nonparametric methods.
The results are consistent in three replicates. Non-tg: non-roller siblings, trl-1 tg: roller siblings.
(E) Time course analysis of egg-laying rate of WT(N2), trl-1(cas1077) and trl-1(cas1078) at the
post-dauer(left) and regular adult stages(right) (mean £ SD). N = 17 animals, post-dauer stage
worms were refed with food, and adulthood day 1 is as t = 0 for the brood size analysis, and
the number of progeny was measured at 24 h intervals.
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Fig. S5. TRL-1 undergoes liquid-liquid phase separation. (A) Prediction of the intrinsically
disordered region (IDR) in TRL-1 using PONDR (top) and the distributions of representative
amino acids (G: glycine; S: serine; P: proline; R: arginine; E: glutamic acid; Q: glutamine)
(bottom). (B) Representative images of subcellular localization of TRL-1::GFP in HEK293T
cells, green: TRL-1 proteins, blue: DAPI. Scale bar, 5 ym. (C) FRAP analysis of the recovery
of the TRL-1::GFP fluorescent signal in HEK293T cells. Scale bar, 5 ym. (D) Quantitative
analysis of FRAP data in HEK293T cells. Data are mean + 95% confidence interval (CI) from
independent animals, n =14 cells. (E) FRAP analysis of the recovery of the GFP::H2B
fluorescent signal in C. elegans. Scale bar, 5 ym. (F) Droplet fusion of TRL-1::GFP puncta in
HEK293T cells. Scale bar, 2 ym. (G) DIC images of the TRL-1 droplet formation in the buffers

Cy3-TRL-1




containing different NaCl concentrations. Scale bar, 2 um. (H) Brightfield (BF) and fluorescence
images of TRL-1 droplets. Scale bar, 2 ym. (I) The Cy3-labeled TRL-1 droplets formed and
grew larger within 30 seconds. Scale bar, 2 um.
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Fig. S6. TRL-1 protein interacts with vitellogenin RNA. (A) FRAP analysis of the recovery
of the Cy3-TRL-1 fluorescent signal with or without RNA. Scale bar, 2 ym. (B) Quantitative
analysis of FRAP data in TRL-1 droplets. Data are mean + 95% confidence interval (CI) from
independent animals, n = 9-12 droplets. (C) The charge of TRL-1 protein. Red dots represent
positive charge, and blue dots represent negative charge. (D) Western blotting analysis of the



interactions between the fragmented act-1 RNA, tbb-4 RNA and the fragmented vit-2 RNA
molecules with the TRL-1 protein. (E) Representative images of the co-localization of TRL-1
proteins (magenta) and C. elegans total RNA (green) in droplets and the irregular shape of
TRL-1-RNA droplets at two hours. Scale bar, 2 ym. (F) Representative images of TRL-1
droplets in the presence of 0-100 ng/ul of vit-2 RNA. Scale bar, 2 uym. (G) Quantifications of
TRL-1 droplets diameter (mean + SD) in the presence of 0-100 ng/ul of vit-2 RNA from five
independent fields (n = 100-150 droplets). The Student's t-test calculated statistical
significances, *** P < 0.001. (H) Representative images of the co-localization of TRL-1 proteins
(magenta) and vit-2 RNA (green) in the irregular shape of TRL-1-RNA droplets at two hours.
Scale bar, 2 um. (I) Quantification of TRL-1 and vit-2 RNA fluorescence intensity along a line
drawn from (H). Magenta line: Cy3-TRL-1, green line: vit-2 RNA.
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Fig. S7. TRL-1 inhibits vitellogenin RNA translation. (A) Representative images of VIT-2-
Scalet fluorescence with or without TRL-1::GFP. Scale bar, 5 ym. (B) Quantifications of VIT-2-
Scalet fluorescence intensity (mean + SD) in the presence of TRL-1 or not (n = 100-150 cells).
Statistical significances were calculated by the Student's t-test, *** P < 0.001, N.S., not
significant. (C) gPCR quantification of the vit-2 and the gfp (represent gfp and trl-1::gfp)
transcripts (mean + SD) in trl-1::gfp and vit-2 co-transfected HEK293T cells or gfp and vit-2 co-
transfected cells. Statistical significances were calculated by the Student's t-test, N.S., not
significant. (D) Western blot analysis of the VIT-2 translation levels in the presence of IFT20 or

TRL-1.



Table S1. C. elegans Strains in this study.

Strain Name Genotype Method
N2 wild-type N.A.
GOU4735 trl-1(cas1077) V. Microinjection
GOU4736 trl-1(cas1078) V. Microinjection
GOouU4737 CasEX6131[Phsp-16.2::trl-1::gfp]. Microinjection
GOU4738 CasEX6132[Phsp-16.2::trl-1::gfp]. Microinjection
) Caenorhabditis
BCN9071 crg9070|vit-2::gfp]) X. ]
Genetics Center
GOU3826 trl-1(cas1077) V; crg9070|vit-2::gfp]) X. Genetic cross
GOU3829 trl-1(cas1078) V; crg9070|vit-2::gfp]) X. Genetic cross
GOU4739 trl-1(cas1077) V; CasEX6131[Ptrl-1::trl-1::gfp]. Genetic cross
GOU4740 trl-1(cas1078) V; CasEX6131[Ptrl-1::trl-1::gfp]. Genetic cross
Caenorhabditis
GE68 glp-1(e2144) IiI. _
Genetics Center
GOuU4761 trl-1(cas1077) V: glp-1(e2144) IlI. Genetic cross
Caenorhabditis
DA465 eat-2(ad465) Il. ]
Genetics Center
GOU4762 trl-1(cas1077) V; eat-2(ad465) Il. Genetic cross
Caenorhabditis
CB1370 daf-2(e1370) Ill. ]
Genetics Center
GOU4763 trl-1(cas1077) V; daf-2(e1370) Ill. Genetic cross
Caenorhabditis
RB1206 rsks-1(ok1255) ll. )
Genetics Center
GOU4764 trl-1(cas1077) V; rsks-1(ok1255) Ill. Genetic cross
DCL907 rde-1(mkc36) V; kbls7[Pnhx-2::rde-1+rol-6] N.A.
GOU4378 casEX6133[Pges-1::trl-1+rol-6] Microinjection




Table S2. Plasmids and Primers in this study.

Plasmid Name Forward Primer Reverse Primer Notes
pDD162-Peft- CTAATCCACAGTGT | ATGACATGGCTTCT
PCR from pDD162-Peft-
3::Cas9 + | CATTGCGTTTTAGA | TGCCCTCAAGACAT
3::Cas9+PU6::Empty sgRNA
PU6::trl-1 sg1 GCTAGAAATAGCA | CTCGCAATAGG
pDD162-Peft- TACTCAGAAGGGT | GCAATGACACTGTG
PCR from pDD162-Peft-
3::Cas9 + | CTTCGTCGTTTTAG | GATTAGCAAGACAT
3::Cas9+PU6::Empty sgRNA
PU6::trl-1 sg2 AGCTAGAAATAGCA | CTCGCAATAGGAG
trl-1 coding sequence was
DONR-Pir! GTACCGGTAGAAA | GAAGAGTAATTGG | amplified from N2 genome and
- r -
s bl AACATGAGTCGTTG | ACCCACCAGATGAT | inserted into pDONR plasmid
trl-

TTTTATGT CCTCCTCC via In-Fusion Advantage PCR
Cloning Kit.
gfp coding sequencing was

DONR-Pri GGAGGAGGATCAT | AAGAGTAATTGGA | amplified and cloned into
- r' -
;) trl-1::qf CTGGTGGGCTGGA | CCTATTTGTATAGTT | pDONR-Ptrl-1::trl-1  via In-
trl-1::
ap AGTGGTAGC CATCCA Fusion Advantage PCR Cloning
Kit.
hsp-16.2 promoter sequencing
DONR-Ph GTACCGGTAGAAA | GAAGACAGTCTTC | was amplified and cloned into
- s -
562 tri-1 pf AACAGATCCAGTG | ATGATTATAGTTTG | pDONR-Ptrl-1::trl-1::gfp to
L2::trl-1::
ap AGTTCGTCC AAGATTTC modify promoter via In-Fusion
Advantage PCR Cloning Kit.
trl-1 genomic fragment was
pPD95.77-trl-1 GTACCGGTAGAAA | GAAGAGTAATTGG o
amplified from N2 and cloned
template for | AACATGAGTCGTTG | ACCTACCACCAGAT | . ) .
. into pPD95.77 via In-Fusion
Knock-in TTTTATG GATCCTCC . .
Advantage PCR Cloning Kit
gfp coding sequencing was
pPD95.77- amplified and cloned into

GAAGACTTTCTCAC | TAGAAGAAGACAG )

gfp::trl-1 pPD95.77-trl-1 genomic

GATGAGTAAAGGA | TCTTCATACCGCTAC o

template for GFP template for GFP Knock-in via

GAAGAACT CACTTCC

Knock-in In-Fusion  Advantage PCR
Cloning Kit
CGCGGCCGCTCTA gfp coding sequencing was
CCAACCCATGGATC . )
pCMV::GFP::Str | GAATGGTGAGCAA amplified and cloned into
CCTTGTACAGCTCG . .
epll GGGCGAGGAGCTG pCMV::Strep Il via In-Fusion
TCCATGCC . .

T Advantage PCR Cloning Kit.
trl-1 coding sequence was
amplified from N2 genome and

GACGAGCTGTACA | CCAACCCATGGATC | . )

pCMV::GFP::TRL inserted into

AGGCTGGAAGTGG | CACCGCTACCACTT .

-1::Strep Il pCMV::GFP::Strep Il plasmid

TAGCGGTATGAAGA | CCAGCCC

via In-Fusion Advantage PCR
Cloning Kit.




CGCGGCCGCTCTA Scarlet coding sequencing was
TCCAACCCATGGAT . .
pCMV::Scarlet:: | GAATGGTCAGCAA amplified and cloned into
CCCTTGTAGAGCTC . .
Strep Il GGGAGAGGCAGTT PCMV::Strep 1l via In-Fusion
GTCCATTCCT o
Advantage PCR Cloning Kit.
vit-2 coding sequence was
amplified from cDNA and
pCMV::VIT- CGCGGCCGCTCTA ACCGCTACCACTTC | . ted -
inserte into
2::Scarlet::Strep | GAATGAGGTCGATC | CAGCATAAGCGAC
pCMV::Scarlet::Strep I
Il ATCATCGCCT GCAGGCGGTTG . . .
plasmid via In-Fusion
Advantage PCR Cloning Kit.
flag coding sequencing was
pT7CFE::3x FLAG | ACCCATATGGGATC | CAGCTTAATTAAGA N )
] ] amplified and cloned into
for in vitro | CGACTACAAAGAC | TCTTGTCGTCATCG . )
. pT7CFE via In-Fusion
translation CATGACGG TCTTTGT ) )
Advantage PCR Cloning Kit.
pT7CFE::3x VIT-2(1-265) was amplified
FLAG::VIT-2(1- GACGATGACGACA | CAGCTTAATTAAGA | and cloned into pT7CFE::3x
265) for in vitro | AGAGGTCGATCATC | TTCCGTTGACGTTG | FLAG for in vitro translation
translation ATCGCCTC ACAGTGT via In-Fusion Advantage PCR
Cloning Kit.
pT7CFE::3x VIT-2(1214-1613) was
FLAG::VIT- GACGATGACGACA | CAGCTTAATTAAGA | amplified and cloned into
2(1214-1613) AGGCTGAGTACAA | TATAAGCGACGCAG | pT7CFE::3x FLAG for in vitro
for in  vitro | GCTCACCCG GCGGTTG translation  via  In-Fusion
translation Advantage PCR Cloning Kit.
pXT7-MCS::VIT- vit-2 coding sequence was
| TAATACGACTCACT | TCAAGCGTAGTCTG B
2 for biotin amplified from cDNA and
ATAGGACCATGAG | GGACGTCGTATGG | . )
labeled full inserted  into  pXT7-MCS
. GTCGATCATCATCG | GTAATAAGCGACGC . ] .
length vit-2 RNA plasmid via In-Fusion
o ccT AGGCGGTTGGGA ) .
transcription Advantage PCR Cloning Kit.
pXT7-MCS::VIT- .
Lo PCR vit-2 fragment A from
2 for biotin o
labeled » TAATACGACTCACT | TCCGTTGACGTTGA | pXT7-MCS::VIT-2 for in vitro
abele vit-
ATAGGA CAGTGT transcription via In-Fusion
fragment A ) )
o Advantage PCR Cloning Kit.
transcription
pXT7-MCS::VIT- .
e PCR vit-2 fragment B from
2 for biotin | TAATACGACTCACT L
. TGGGAGTGGTTGG | pXT7-MCS::VIT-2 for in vitro
labeled vit-2 | ATAGGAAGAAGTA L . .
CGCTTAT transcription via In-Fusion
fragment B | ATGAAGACTGAA i .
o Advantage PCR Cloning Kit.
transcription
TAATACGACTCACT PCR vit-2 fragment C from
PXT7-MCS:VIT- AGAAGACGGCGGA | pXT7-MCS::VIT-2 for in vitro
2 for Dbiotin | ATAGGGTCCGCAA _— . .
TTTCGCT transcription via In-Fusion
labeled vit-2 | GGAAGCCATTGA

Advantage PCR Cloning Kit.




fragment C
transcription

pXT7-MCS::VIT- .
L PCR vit-2 fragment D from
2 for biotin | TAATACGACTCACT o
. AGTTTCAAGGAGA | pXT7-MCS::VIT-2 for in vitro
labeled vit-2 | ATAGGCAACCAAG o ) )
TGACGGA transcription via In-Fusion
fragment D | AGCTCGAGTTCG ) )
oo Advantage PCR Cloning Kit.
transcription
pXT7-MCS::VIT- )
L PCR vit-2 fragment E from
2 for biotin | TAATACGACTCACT o
. CAGTCTTCTTGGAG | pXT7-MCS::VIT-2 for in vitro
labeled vit-2 | ATAGGTGAGGCCC L . .
AGAACA transcription via In-Fusion
fragment E | CACGTGACTACA ) )
o Advantage PCR Cloning Kit.
transcription
pXT7-MCS::VIT- )
o PCR vit-2 fragment F from
2 for Dbiotin | TAATACGACTCACT .
. TCAAGCGTAGTCTG | pXT7-MCS::VIT-2 for in vitro
labeled vit-2 | ATAGGAAAAGAATT L ) .
GGACGT transcription via In-Fusion
fragment F | CTGAAGAGATG ) )
o Advantage PCR Cloning Kit.
transcription
trl-1 coding sequence was
amplified from cDNA and
CACAAGCCAGGAT | TGCGGCCGCAAGC .
pET-Duet- cloned into pET-Duet for
' CCATGAAGACTGTC | TTCCACCAGATGAT , T _
6xhis::TRL-1 protein purification via In-
TTCTTCTA CCTCCTCC
Fusion Advantage PCR Cloning
Kit.
pXT7-MCS::ACT- act-1 coding sequence was
1 for biotin | ACTCACTATAGGAC | GACGTCGTATGGGT | amplified from cDNA and
labeled act-1 | CATCCTTACCCTCA | AATGGGGCAAGAG | inserted into pXT7-MCS
fragment AGTACCC CGGTGATT plasmid via In-Fusion
transcription Advantage PCR Cloning Kit.
pXT7-MCS::VIT- tbb-4 coding sequence was
2 for biotin | ACTCACTATAGGAC | GACGTCGTATGGGT | amplified from cDNA and
labeled tbb-4 | CATGCGTGAAATTG | ATGACGTTGTTTGG | inserted into pXT7-MCS
fragment TTCATA AATCCAT plasmid via In-Fusion
transcription Advantage PCR Cloning Kit.
ges-1 promoter sequencing
DONR-P GTACCGGTAGAAA | GAAGACAGTCTTC | was amplified and cloned into
- es-
;) trl-1 g AACGTGAGGCGTG | ATCTGAATTCAAAG | pDONR-Ptrl-1::trl-1 to modify
:trl-
TCTGATAAG ATAAGATATG promoter via In-Fusion

Advantage PCR Cloning Kit.




Movie S1 (separate file). Recovery of the TRL-1::GFP fluorescence in C. elegans after FRAP.
Movie S2 (separate file). Recovery of the TRL-1::GFP fluorescence in HEK293T after FRAP.
Movie S3 (separate file). Recovery of the GFP::H2B fluorescence in C. elegans after FRAP.
Movie S4 (separate file). Droplet fusion of TRL-1::GFP puncta in C. elegans.

Movie S5 (separate file). Droplet fusion of TRL-1::GFP puncta in HEK293T cells.

Movie S6 (separate file). The formation and growth of Cy3-labeled TRL-1 droplets.

Movie S7 (separate file). Recovery of the Cy3-TRL-1 fluorescence without RNA after FRAP.

Movie S8 (separate file). Recovery of the Cy3-TRL-1 fluorescence with 50 ng/ul RNA after
FRAP.

Movie S9 (separate file). Recovery of the Cy3-TRL-1 fluorescence incubated with 50 ng/ul
RNA for 2h after FRAP.

Dataset S1 (separate file). Annotated ORFs and non-canonical ORFs annotated from Ribo-
Seq by RiboCode.

Dataset S2 (separate file). Markedly altered novel ORFs upon refeeding.

Dataset S3 (separate file). Transcriptional and translational changes and translational
efficiency.

Dataset S4 (separate file). Mass spectrum data.

Dataset S5 (separate file). Transcriptional and translational differentially expressed genes in
trl-1(cas1077) and trl-1(cas1078) mutants compared with wide-type.

Dataset S6 (separate file). Candidates in the human genome.



