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Figure 2. Differential gene expression analysis across eight transcriptomes.  Heatmap of 

gene abundance of the 139 candidate genes for muscle-specific DAF-16-dependent 

transcriptional changes. (Left) Candidate gene abundance in muscle cells; (Right) Candidate 

gene abundance in ‘all cells’, compared between four genetic backgrounds: wild-type, daf-16(lf), 

daf-2(lf), and daf-2(lf); daf-16(lf). Candidates are hierarchically clustered by similarities. Colors 

correspond to the z-score normalized over the average abundance of each gene across all 

samples. 
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Figure 3. DAF-16 binding sites in the muscle and intestinal cells.  Mapped DAF-16a docking 

sites per chromosome, including two datasets for intestine ChIP-seq (grey) and one dataset for 

muscle ChIP-seq (red). The numbers of peaks are binned for every 100 thousand base pairs. 
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Figure 4. Muscle-specific upregulation of C54F6.5 by DAF-16.  (A) C54F6.5 gene abundance 

across genetic backgrounds and cell types. (B) Fold changes of C54F6.5 expression in respective 

genetic backgrounds, normalized against wildtype level by RT-qPCR. Error bars: standard 

deviation. (C) The genomic structure of C54F6.5. Sequences labeled by the red bars are included 

in the transcriptional and translational reporters. The location of the DAF-16 binding element 

(DBE) is indicated. (D) Representative confocal images of the C54F6.5 transcriptional reporter 

in different genetic backgrounds. Arrows and arrowheads denote muscles and spermathecae, 

respectively. (E) Quantification of muscle GFP intensity. **** p < 0.0001. Error bars: Standard 

Deviation. (F) Representative confocal images of the C54F6.5 translational reporter, in muscles 

and coelomocytes. 
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Figure 5. Muscle-specific upregulation of cex-1 by DAF-16.  (A) cex-1 gene abundance across 

genetic backgrounds and cell types. (B) Fold changes of cex-1, normalized against the wild-type 

level by mRNA-RT-qPCR. * p < 0.5. Error bars: SD. (C) The genomic locus of cex-1. Red bars 

mark the genomic sequences included for the cex-1 transcriptional reporter. Only a partial 

downstream sequence, including the DAF-16 binding element (DBE), is shown. (D) 

Representative confocal images of the cex-1 transcriptional reporter. Arrows and arrowheads 

denote muscle cells and the pair of RIM interneurons, respectively. (E) Quantification of muscle-

specific reporter intensity. **** p < 0.0001. Error bars: SD.  
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Table 1. Candidate genes of DAF-16-dependent transcriptional regulation under the high 

IIS state 

 

  
Salmon muscle CPM 

(mean±SD, n=4) 

STAR-HTSeq muscle 

CPM (mean±SD, n=4) 

DESeq2 

based on Salmon 

Gene wildtype  daf-16 wildtype daf-16 

log2 

fold 

change 

adjusted 

p-value 

gcy-3 0.02±0.03 0±0 0.02±0.02 0±0 17.27 2.11E-16 

F23B2.10 0.01±0.02 0±0 0.03±0.04 0±0 15.99 3.82E-12 

flr-4 0.86±1.15 0.05±0.03 0.89±1.24 0.08±0.07 3.87 2.34E-02 

C55C3.3 3.57±2.17 0.49±0.40 3.93±2.51 0.51±0.39 2.93 5.47E-03 

fpn-1.2 0.54±0.43 0.08±0.03 0.66±0.38 0.08±0.04 2.67 2.48E-02 

ZK105.1 15.86±7.03 4.06±2.11 18.27±6.84 4.59±1.98 2.00 2.58E-03 

C10F3.7 0.03±0.04 3.63±6.49 0.02±0.04 3.62±6.42 -5.90 1.05E-02 

srbc-15 0.01±0.02 2.17±2.99 0.01±0.02 1.86±2.41 -6.75 2.86E-02 

col-33 0.16±0.15 30.53±46.51 0.17±0.16 34.47±52.29 -7.10 6.32E-08 

Y6B3B.1 0±0 0.07±0.12 0±0 0.06±0.11 -17.86 1.67E-23 

fbxb-33 0±0 1.75±3.48 0±0 0.01±0.01 -28.14 2.15E-04 

* daf-16 23.08±6.49 11.30±8.73 24.17±6.70 11.74±8.99 0.99 2.92E-02 

 

   

*: Excluded from the gene list for DAF-16-dependent transcriptional regulation. Reduced reads 

here resulted from the loss of transcription in the deleted genomic region in the daf-16(mu86) 

allele used in this study. 
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Table 2. A summary of the sequential criteria for muscle-specific and DAF-16-direct 

transcriptional targets 

 

Number of 

candidates 
Description 

Criteria 

(adjusted p-value < 0.05 between) 

195 * 
DAF-16-dependent transcriptional 

changes observed in muscle cells 

Muscle samples: daf-2 vs 

wildtype, daf-16, daf-16; daf-2 

139 ** 
DAF-16-dependent transcriptional 

changes enriched for muscle cells 

+ daf-2 muscles vs wildtype, daf-16, 

daf-2, daf-2; daf-16 all cells 

55 *** 

Muscle-enriched DAF-16-dependent 

transcriptional change with direct 

DAF-16 binding 

+ with DAF-16a binding within 5kb of 

the CDS in the muscle cells 

14 **** 
Candidate muscle-specific DAF-16 

direct targets 

+ without DAF-16a binding in the 

intestinal cells 

 

*: See Table S1 for the gene list. 

**: See Table S2 for the gene list. 

***:  See Table S3 for the gene list. 

****: See Table 3 for the gene list.  
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Table 3. Fourteen candidate muscle-specific direct DAF-16 transcriptional targets.  

 

  
Salmon  

muscle CPM (mean±SD, n=3) 

STAR-HTSeq  

muscle CPM (mean±SD, n=3) 

DESeq2 

based on Salmon 

Gene daf-2 daf-16; daf-2 daf-2 daf-16; daf-2 
log2 fold 

change 

adjusted 

p-value 

alh-2 1.95±2.44 0±0 2.24±2.88 0±0 8.88 8.06E-04 

C54F6.5* 30.63±17.11 0.84±0.51 32.82±17.93 0.87±0.55 5.52 6.10E-12 

cex-1* 737.98±235.3 168.9±38.31 771.67±254.42 173.65±41.31 2.40 8.08E-07 

gstk-2 23.32±3.34 5.03±0.82 22.01±3.94 5.39±0.82 2.33 4.56E-02 

mlcd-1 29.8±3.52 11.91±5.59 26.39±3.56 10.72±5.07 1.72 9.91E-04 

act-2 940.04±471.42 386.24±130.45 749.3±375.8 298.78±102.85 1.59 1.90E-03 

F23D12.7 105.27±24.15 46.76±11.32 110.53±25.16 47.56±11.5 1.29 4.52E-02 

tiar-3 45.43±11.5 22.35±4.81 49.41±12 23.71±5.69 1.29 2.65E-03 

Y43F8B.1 1475.99±257.45 677.98±58.46 1547.34±272.86 695.17±62.1 1.20 4.39E-02 

unc-78 338.08±17.49 200.69±36.39 351.32±20.26 204.05±38.8 0.97 2.44E-02 

ksr-1 29.31±10.06 17.7±3.00 30.5±10.45 17.93±3.11 0.97 4.02E-02 

aqp-2 585.75±155.07 414.25±114.85 606.98±154.31 421.93±120.2 0.78 4.79E-02 

goa-1 225.55±42.3 172.71±45.62 235.42±46.7 176.81±48.57 0.66 3.78E-02 

rap-3 0.01±0.02 0.4±0.24 0.01±0.02 0.41±0.2 -4.95 1.15E-02 

 

*: high-confidence candidates.  
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Supplemental data and tables  

 

 
 

Figure S1: Raw Cq values for 3 RT-qPCR replicas. RT-qPCR was performed for C54F6.5, 

cex-1, sod-3 (positive control), and rpl-17 and pmp-3 (housekeeping gene controls) at different 

concentrations. daf-2(lf) showed consistent trends of transcript increase for sod-3, C54F6.5 and 

cex-1, but not for the rpl-17 and pmp-3 housekeeping genes.  
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Figure S2. Expression of the gstk-2 reporter does not show dependence on DAF-16. The 

expression pattern of an endogenously expressed gstk-2::SL2::mNeonGreen reporter showed a 

similar expression pattern in the body wall muscle (BWM), pharynx (PH), and seam cells (SC) 

across wildtype, daf-16(lf), daf-2(lf), and daf-2(lf); daf-16(lf) animals. 
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Table S1. A list of 195 candidates filtered by the first criterion described in Table 2. 

Table S2. A list of 139 candidates filtered by the second criterion described in Table 2. 

Table S3. A list of 55 candidates filtered by the third criterion described in Table 2. 
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Table S4. A list of strains used in this study. 

Strain Genotype Notes 

N2 wildtype   

CF1038 daf-16(mu86) I   

CB1370 daf-2(e1370) III   

XE1464 daf-16(mu86) I; daf-2(e1370) III; wpSi9 [Pspl-1 

GFP::daf-16a + Cbr-unc-119(+)] 

for intestine ChIP-seq 

ZM7247 daf-16(mu86) I; daf-2(e1370) III; hpSi4 [Pmyo-3 

GFP::daf-16a] 

for muscle ChIP-seq 

ZM8745 daf-16(mu86) I; daf-2(e1370) III; hpSi15 [Pges-1 

GFP::daf-16a] 

for intestine ChIP-seq 

JAC127 csbIs6 [Pmyo-3 GFP::rpl-1] for wild-type mRNA-seq 

ZM9156 daf-16(mu86) I; csbIs6 [Pmyo-3 GFP::rpl-1] for daf-16 mRNA-seq 

ZM10379 daf-16(mu86) I; daf-2(e1370) III; csbIs6 [Pmyo-3 

GFP::rpl-1] 

for daf-16; daf-2 mRNA-

seq 

ZM10380 daf-2(e1370) III; csbIs6 [Pmyo-3 GFP::rpl-1] for daf-2 mRNA-seq 

ZM11295 hpEx4481 [PC54F6.5 GFP + Pmyo-2 RFP] C54F6.5 transcriptional 

reporter 

ZM11296 daf-16(mu86) I; hpEx4481 [PC54F6.5 GFP + 

Pmyo-2 RFP] 

C54F6.5 transcriptional 

reporter 

ZM11297 daf-2(e1370) III; hpEx4481 [PC54F6.5 GFP + 

Pmyo-2 RFP] 

C54F6.5 transcriptional 

reporter 

ZM11298 daf-16(mu86) I; daf-2(e1370) III; hpEx4481 

[PC54F6.5 GFP + Pmyo-2 RFP] 

C54F6.5 transcriptional 

reporter 

ZM11333 daf-2(e1370) III; hpEx4491 [C54F6.5::GFP + 

Pmyo-2 RFP] 

C54F6.5 translational 

reporter 

ZM11338 hpEx4489 [Pcex-1 mCherry cex-1-3' UTR + Pttx-3 

GFP] 

cex-1 transcriptional 

reporter with cex-1 3' UTR 

ZM11339 daf-16(mu86) I; hpEx4489 [Pcex-1 mCherry cex-1-

3' UTR + Pttx-3 GFP] 

cex-1 transcriptional 

reporter with cex-1 3' UTR 

ZM11340 daf-2(e1370) III; hpEx4489 [Pcex-1 mCherry cex-

1-3' UTR + Pttx-3 GFP] 

cex-1 transcriptional 

reporter with cex-1 3' UTR 

ZM11341 daf-16(mu86) I; daf-2(e1370) III; hpEx4489 [Pcex-

1 mCherry cex-1-3' UTR + Pttx-3 GFP] 

cex-1 transcriptional 

reporter with cex-1 3' UTR 

PHX5762 gstk-2(syb5762) IV gstk-2::SL2::GFP 

CRISPR/Cas9 reporter 

ZM11354 daf-16(mu86) I; gstk-2(syb5762) IV gstk-2::SL2::GFP 

CRISPR/Cas9 reporter  

ZM11349 daf-2(e1370) III; gstk-2(syb5762) IV gstk-2::SL2::GFP 

CRISPR/Cas9 reporter 

 

ZM11350 daf-16(mu86) I; daf-2(e1370) III; gstk-2(syb5762) 

IV 

gstk-2::SL2::GFP 

CRISPR/Cas9 reporter 
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Table S5. A list of RT-qPCR primers used in this study. 

 

sod-3 
OZM6628 CTAAGGATGGTGGAGAACCTTCA 

OZM6629 CGCGCTTAATAGTGTCCATCAG 

C54F6.5 
OZM6630 TGTTCACCAAGACCCTCCTC 

OZM6631 TTGCAGTTTCTACACGTCACG 

cex-1 
OZM6632 TCCGATGTTGATCCGTTCCT 

OZM6633 CACGGACTTTCTTGACAACCA 

pmp-3 
OZM6669 GTTCCCGTGTTCATCACTCAT 

OZM6670 ACACCGTCGAGAAGCTGTAGA 

rpl-17 
OZM6671 AGTACAAGGGGCTCGATGTTG 

OZM6672 TGGGGAAGACATGTATGGGTTG 
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