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SUPPLEMENTARY MATERIALS AND METHODS 

Reporter constructs 

The series of promoter deletions shown in Supplementary Figure S4 was based on the GFP/lacZ reporter 

vector pPD96.04 (Fire et al., 1990), fused to the elt-2 5’-region at a BamHI site 32 amino acids into the 

elt-2 coding region.  Expression was detected in transgenic embryos by β-galactosidase activity.  As a 

secondary point of interest, we occasionally found that it was difficult to produce transgenic strains with 

particular constructs (more often if the promoter had been extensively deleted);  moreover, we 

occasionally detected transformed worms showing a Gob (gut-obstructed) phenotype similar to that of elt-

2(-) arrested larvae, suggesting that some sort of sporadic co-suppression effect could be present.  

Subsequent reporter constructs (Fig. 2A and 3) incorporated the following changes.  The 5’-flanking 

region of elt-2 was modified to insert a BamHI site immediately downstream of the elt-2 initiation codon.  

The basic GFP reporter vector (pJM355) was a derivative of the GFP-histone H2B construct pAP.10 

(provided by Dr. Jeb Gaudet and described briefly in (Gaudet and Mango, 2002)), incorporating the 

following modifications: (i) removal of the pes-10 basal promoter sequence; (ii) removal of duplicate 

multiple cloning sites; (iii) alteration of the reading frame to match that of pPD96.04; (iv) removal of the 

histone H2B 3’-UTR together with an unwanted BamHI site, and; (v) truncation of the standard unc-54 

3’-UTR to remove sequences from aex-1.  Any differences between the results shown in Figure 3 and in 

Supplementary Figure 4 can reasonably be ascribed to the GFP vector being more sensitive and less 

variable than the earlier GFP/lacZ reporter.  The various TGATAA motifs were mutated to GTCGCC 

using overlapping PCR strategies with mutated primers; for some later constructs, the local region 

containing the mutation was synthesized commercially.  All constructs were verified by sequencing.  

Plasmid sequences can be obtained from the authors. 

 

Antibodies and immunodetection 

Hybridoma supernatants for the anti-ELT-2 monoclonal antibody 455-2A4 (isotype IgG1) were 

concentrated ~10-fold by pressure filtration, dialyzed extensively against PBS and then concentrated a 

further 2-3 fold by dialysis against PBS-50 % glycerol.  Sodium azide was added to 0.01% before storage 

at -80oC.  Immunostaining of embryos used the concentrated 455-2A4 stock at a dilution of 1/2000.  For 

the Western blots performed to measure ELT-2 protein levels, 500-2000 L1 larvae (hatched in the 

absence of food) were boiled in sample buffer and the extracts electrophoresed on 8% polyacrylamide-

SDS gels;  gel contents were electrophoretically transferred to PVDF membranes and probed with anti-

ELT-2 monoclonal antibody 455-2A4 (1/1000 dilution of concentrated stock) together with monoclonal 

antibody MH16 to detect paramyosin as a loading control.  Both primary antibodies were detected using a 
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donkey anti-mouse HRP-conjugated secondary antibody diluted 1:5000, followed by Amersham ECL 

Prime Western reagent (GE Healthcare HRP2232). 

 

Chromatin immunoprecipitation followed by deep sequencing (Chip-Seq) 

N2 worms were grown in liquid culture (S-medium) at 25°C, fed with HB101 Escherichia coli bacteria, 

and harvested for ChIP-seq at the L3 stage of development (24 – 26 hours post feeding). Flash frozen 

larvae were homogenized in a mixer mill, fixed in 1 % formaldehyde for 10 minutes, quenched with 50 

mM glycine for 5 min, sheared by sonication in a Bioruptor, and the resulting chromatin was extracted. 

Immunoprecipitation was performed using either 5 g -ELT-2 (455-2A4) antibody, 5 g -H3K4me3 

antibody (WAKO 305-34819), or mock conditions (IgG only).  ChIP-recovered DNA and input DNA 

were ligated to sequencing adapters containing an eight-base multiplexing barcode sequence. DNA 

libraries were sequenced on either the Hi-Seq2000 or Hi-Seq2500 Illumina sequencers with 50 rounds of 

single-end sequencing, 8 cycles of which were used for multiplex barcode indices. Data from this study 

are available on NCBI GEO (GSE71720).  

ChIP-seq Analysis 

Quality filtering: Sequenced reads were trimmed of barcodes (FASTX-Toolkit, 11sep2008, 

http://hannonlab.cshl.edu/fastx_toolkit/index.html) and filtered for primer and adapter sequences using 

Tagdust (1.12), (Lassmann et al., 2009).  Alignment: Resulting high quality reads were aligned to the C. 

elegans ce10 genome using Bowtie/1.1.0 (Langmead et al., 2009). Resulting bam files were normalized to 

read depth and converted to bigwig format using bedtools genomecov (2.22.1)  (Quinlan et al., 2010), 

followed by bedGraphToBigWig (UCSC Genome Browser) to create individual bigwig tracks. The 

resulting ELT-2 and H3K4me3 ChIP-seq bigwig files were merged by subtracting IgG-only bigwig tracks 

and averaging the result across replicates using java-genomics-toolkit wigmath.Average (java/1.8.0_11), 

(http://palpant.us/java-genomics-toolkit/) to create average_track.bw files. Peak Calling: Significant 

peaks were identified by MACS2 (2.0.9) using a concatenated set of ChIP-seq replicates as treatment and 

a concatenated set of input samples as a control (Zhang et al., 2008). Peaks were filtered for a minimum 

threshold of -log10(q-value) ≥ 30. HOT regions (Chen et al., 2014), blacklisted regions (Araya et al., 2014) 

and IgG-only peaks were subtracted from the set of identified MACS2 peaks.  
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RNA-seq 

Total RNA was prepared using TRIZOL and Qiagen RNeasy spin kit.  mRNA was isolated from total 

RNA preparations and RNA-seq was performed using a standard protocol (NEBNext Poly(A) mRNA 

Magnetic Isolation Module E7490, NEBNext Ultra RNA Library Prep Kit E7530 or E7420, and 

Agencourt Ampure XP beads). The resulting fragmented cDNA was sequenced on Hi-Seq2500 Illumina 

instruments as 50 bp single-end reads. Data from this study are available on NCBI GEO (GSE71720).  

 

RNA-seq Analysis 

Quality filtering: Sequenced reads were filtered for primer and adapter sequences using Tagdust (1.12) 

(Lassmann et al., 2009). Alignment: High quality reads were aligned to the C. elegans ce10 genome 

using Tophat2 (2.0.14), (Kim et al., 2013). Resulting bam files were normalized to read depth and 

converted to bigwig format using bedtools genomecov (2.22.1) (Quinlan et al., 2010) followed by 

bedGraphToBigWig (UCSC Genome Browser) conversion to bigWig format. Replicate bigwig files were 

averaged using java-genomics-toolkit wigmath.Average (java/1.8.0_11), (http://palpant.us/java-genomics-

toolkit/).  

 

Publicly available dataset 

Dataset submitted to NCBI/GEO:  

01_EO025_rep1_ELT2.fastq.gz 

01_EO027_rep1_IgG.fastq.gz 

01_EO028_rep1_input.fastq.gz 

01_EO036_rep2_H3K4me3.fastq.gz 

01_EO037_rep2_ELT2.fastq.gz 

01_EO041_rep2_input.fastq.gz 

01_AR135_rep3_H3K4me3.fastq.gz 

01_AR136_rep3_ELT2.fastq.gz 

01_AR137_rep3_IgG.fastq.gz 

01_AR138_rep3_input.fastq.gz 

01_AR501_L3_mRNA.fastq.gz 

01_AR505_L3_mRNA.fastq.gz 

08_EO025_rep1_ELT2.bw 

08_EO027_rep1_IgG.bw 

08_EO028_rep1_input.bw 

08_EO036_rep2_H3K4me3.bw 

08_EO037_rep2_ELT2.bw 

08_EO041_rep2_input.bw 

08_AR135_rep3_H3K4me3.bw 

08_AR136_rep3_ELT2.bw 

08_AR137_rep3_IgG.bw 

08_AR138_rep3_input.bw 

12_EO025_EO037_AR136_average_ELT2_track.bw 
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12_EO036_AR135_average_H3K4me3_track.bw 

14_ELT2_IggBlackHOTMinus_gt30_peaks.bed 

14_ELT2_IggBlackHOTMinus_gt30_summits.bed 

14_H3K4me3_IggBlackHotMINUS_gt30_peaks.bed 

14_H3K4me3_IggBlackHOTMinus_gt30_summits.bed 

05_AR501_L3_mRNA.bw 

05_AR505_L3_mRNA.bw 
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Supplementary Figure S1. A. ELT-2 protein is present in the adult hermaphrodite intestine. 

Immunofluorescence staining using anti-ELT-2 monoclonal antibody 455-2A4 on a squashed adult 

hermaphrodite.  DAPI staining is pseudo-coloured red; ELT-2 immunofluorescence is green.   B.  Test for 

specificity of the anti-ELT-2 monoclonal antibody 455-2A4.  Embryos produced by strain JM147 elt-

2(ca15); caEx3[pJM276 = elt-2 genomic region; pTG96-2 = sur-5promoter::GFP; pRF4 = rol-6(su1006)] 
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were stained for ELT-2 with 455-2A4 (secondary antibody tagged red) and with anti-GFP (secondary 

antibody tagged green).  The images show six morphogenesis stage embryos (past the stage when 

expression of both elt-2 and sur-5 initiate).  Three embryos stain green and hence contain the sur-

5promoter::GFP rescuing array;  these same three embryos also stain red and hence express ELT-2.  

Three embryos do not stain green, are not rescued and hence are elt-2(-); these embryos do not stain red 

for ELT-2.  On the same slide, and assaying only embryos at the 8E cell stage and later, we counted zero 

Red-NOT-Green embryos compared to 120 Red-AND-Green embryos.   
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A. Conserved Region I (CR I).  Coordinates can be translated into coordinates 

upstream of the ATG as follows:  for C. briggsae elt-2 CR I, “1” corresponds 

to 670“bps upstream of ATG.  For C. elegans elt-2 CR I, “1” corresponds to 

“575” bps upstream of ATG.  Three conserved TGATAA sites and 1 (reverse) 

AGATAG sites are indicated. 

#======================================= 

# 

# Aligned_sequences: 2 

# 1: C. briggsae elt-2 conserved region I 

# 2: C. elegans elt-2 conserved region I 

# Matrix: EDNAFULL 

# Gap_penalty: 10.0 

# Extend_penalty: 0.5 

# 

# Length: 803 

# Identity:     364/803 (45.3%) 

# Similarity:   364/803 (45.3%) 

# Gaps: 358/803 (44.6%) 

# Score: 828.5 

#  

#======================================= 

C. briggsae 1 taagtaggcggtctgaaaacctgtgctgaaaactctgagctgtctgcgtg 50 

.||||.||.|||                            |||||||||. 

C. elegans  1 gaagtgggtggt----------------------------tgtctgcgta 22 

51 tatggtttt-------gaggaatcgtcgc----acTGATAAgggctgtgt 89 

||||            ||||  |||..||    |||||||||

23 tatg-----agcgacagagg--tcggggctgaaacTGATAAg-------- 57 

90 gtgca----tcg---ctaacggcataatcgccagcacagcagtcaaaaaa    132 

|    |||   ||||||.|||||||||.||| ||||..|||

58 ----aatagtcgacactaacgccataatcgctagc-cagccatca----- 97 

133 gagagggagtgggagacagagagcagtacaacctctcact-tgcacgcca    181 

.|.|.||.|||             |||..| ||||

98 ----------tgcacaccgag-------------ctcggtgtgca-----    119 

182 ataccaccgtcttcttctacttatttcattcca-----------gccctc    220 

||||.|||  ||||     |||||..|||           |||.|| 

120 ----caccatct--ttct-----tttcaaaccaatacgctttgtgccttc    158 

221 att----atttcttgtcagttatacacatcaaacacttttttTGATAAaa    266 

|||    ||||                         |.|||||||||||| 

159 attgacaattt-------------------------tcttttTGATAAaa    183 

267 tcaacCTATCTatacttccc----------agtcttatcgttgcaaggcc    306 

|||.||||||||||||||||          |||||||||||||.|..||. 

184 tcagcCTATCTatacttcccaatcatttttagtcttatcgttgaacagct    233 
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307 ctcaagttactactgttccaactgatatcttctagattgcgatatcagga    356 

.||.||.|.|.||||||...||||||||||||||..||.|.||..||..| 

234 atcgaggtgccactgttttcactgatatcttctaagttactatggcatta    283 

357 accggtgaaagtgatagggaataattcagagcgttgatttgcaaggagtg    406 

||                  ||..||    |.|||..|.|

284 ac------------------atcttt----gtgttcttat----------    301 

 407 ttgatggggaatcgaatgttt--tgaa--tttgaacttaa------caat    446 

||.|||||..||      |||  |.||  ||||.|.||||      .||| 

302 tttatgggttat------tttaattaatttttgcagttaatttttggaat    345 

447 gagcaatataaaactgttgattgaaaaatcccctgttctttctg------    490 

||||||   .|||.||||.||||.||.|||     ||| .||||

346 gagcaa---gaaaatgttaattgtaatatc-----ttc-gtctgaaaatt    386 

491 --cttc-----ctgttca---taaacttccggaggcacacgtcattt---    527 

||||     .|.||.|   |||        |||||   || ||||   

387 gtcttcaaatagttttaattttaa--------aggca---gt-atttaag    424 

528 ------ccattcccaggtcgaggggtagcctctcattttcttga--ttca    569 

|..|||     ||||.|          |||||  ||||  ||.. 

425 aaaatacacttc-----tcgaag----------cattt--ttgaattttt    457 

570 aaattttt------tttgatg-------------------aacTGATAAc    594 

.|||||||      .||||||                   .|.||||||  

458 gaatttttaaactgcttgatgttttaggtgccactgttttcatTGATAA-    506 

595 gaaaaccaatcgtcccctcatttcatgaat-----ct---ttttaactt-    635 

||       |||.|||.||     ||   ||||  |||  

507 -----------gt-------tttgatgtataaatgcttgatttt--cttg    536 

636 ---tcccaatactcccctaattaccg-tactcttgcaga-----------    673 

|.|.||||       ||.||  | .|||     ||||..

537 gcattctaata-------aaata--gaaact-----agaaaatagattat    572 

673 ---    673 

573 aga    575 

#--------------------------------------- 

#--------------------------------------- 
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B. Conserved Region II (CR II).  Coordinates can be translated into 

coordinates upstream of the ATG as follows:  for C. briggsae elt-2 CR II, “1” 

corresponds to “2746“bps upstream of ATG.  For C. elegans elt-2 CR II, “1” 

corresponds to “2226” bps upstream of ATG.  Three conserved TGATAA sites are 

shown, as is a TGATAA site in C. elegans and a nearby CGATAA site in C. 

briggsae. 

#======================================= 

# 

# Aligned_sequences: 2 

# 1: C. briggsae elt-2 conserved region II 

# 2: C. elegans elt-2 conserved region II 

# Matrix: EDNAFULL 

# Gap_penalty: 10.0 

# Extend_penalty: 0.5 

# 

# Length: 1122 

# Identity: 588/1122 (52.4%) 

# Similarity:   588/1122 (52.4%) 

# Gaps: 425/1122 (37.9%) 

# Score: 1742.0 

# 

#======================================= 

C. briggsae 1 ---atgtccttttctcactaaaacgga-----acagca-tgtgaatgcag 41 

.||||.|||           ||||     |.||.| |||||  |||| 

C. elegans  1 attgtgtcattt-----------cggatatagagagtagtgtga--gcag 37 

42 tttaaactttttatgactaggttatctgttcgcgattctttgaaaaatca 91 

||.||||        ||||      || 

38 -----------------------atgtgtt--------tttg------ca 50 

92 gaaattttgaaataagtccgtccgggcgagaaattggacagaaaagttgg    141 

|||.|                         ||||||

51 gaact-------------------------aaattg-------------- 61 

142 tacaaaacttaagaatcaataagacactctggaattttcgaaactgcaag    191 

|.||||||     |||.|.|||

62 --------------------atgacact-----attatggaa-------- 78 

192 gagcatgacaagtcttcaaaatagagaagcaaaaacaactaaaaacactt    241 

||.||

79 ---------------------------------------tataa------ 83 

242 ttcaacaaatgatcaccaccacattggtgaaaatgtctggtatcaaaacc    291 

|.|.||||||.|       |.||  |||..||.||.||.|||||||||| 

84 -tgaccaaatgtt-------aaat--gtgttaaggtttgatatcaaaacc    123 

292 ggtattctctttttatacagaatTGATAAtgttatcttcaattgatttct    341 

.|||||.||||||||||||||||||||||||||||||||||||||||||| 

124 tgtattttctttttatacagaatTGATAAtgttatcttcaattgatttct    173 

342 cttccaaccatttctgagctacggcgatatca--acgcaatcttctccaC    389 

|.||||||||||||||||||..|  |||||   |||||.|| 

174 ---------acttctgagctacggcgatacgaggacgca---ttctcaac    211 

390 GATAAtgttgccataattt---ctgatta-tcagttactgatagtttcag    435 

||||||||||||||  |||   |||||.| |...||||||||.||||||| 

212 gataatgttgccat--tttgtccTGATAAtttttttactgattgtttcag    259 
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436 aaca--ctttgttttctgggtggttttcaacatttctct--------ttc    475 

||||  |.|.|||                   |||||||        ||| 

260 aacacccatagtt-------------------tttctctattaaacgttc    290 

476 -tcctgcactt-------tttgttct-tctaattttgaa--ttgaagaat    514 

||||..||||       ||||  || .||.|.|..|||  |||||||  

291 atccttgacttccccgagtttg--ctggctgaataggaaatttgaaga--    336 

515 caaaagtggcgtgaaaaagtaaaactctcgactgaatcgtcattcgactg    564 

|||||..|       ||||.|      |||.||.||.||||||.|.|||| 

337 caaaaagg-------aaagaa------tcggctcaaacgtcatgcaactg    373 

565 ataagaagacagtacttcatttcaa---aagctcaattctt--taagcgc    609 

|||||..|||.||||||||||||||   |||||||   |||  |.||||| 

374 ataaggcgaccgtacttcatttcaaaagaagctca---cttactgagcgc    420 

610 aaacattgagaaatga-agcgaaagcgaattttcggtttaacaacattct    658 

|||||||||||||||| |||.|||  |||.|   |||||.|||||||.|| 

421 aaacattgagaaatgagagcaaaa--gaagt---ggttttacaacatgct    465 

659 gatg-acttaaaccttgtaccc--------ttcattagtccaccca---c    696 

.||| ..|||.|||||||||||        |.|..||||  |..||   | 

466 aatgtttttagaccttgtacccaataatattactgtagt--atacagttc    513 

697 gtag-gcatactgtagattttttgaaatggcagtttcgagagactgaaaa    745 

|.|| |||||..||.||..|.|||||||..||.|||

514 ggagagcatatggttgaaatcttgaaataccaattt--------------    549 

 746 aaacaatcaattttctgattacgttatcga--tagaaacaattatggtgt    793 

||||.|..|.|||||..||||||||  ||.|||.|..|||

550 -----atcactagtttgattgtgttatcgatgtataaagatatat-----    589 

794 cgtttatc--ttccaattgattagcttttttgtctgatat--tgaggtgt    839 

||||||  ||    |||||||      ||.||||||||  ||.||||| 

590 --tTTATCAttt----ttgatta------ttatctgatattgtggggtgt    627 

840 gaagtgatattatgtgcgtgtgcggtttaTTATCAacaaaaaaccccaaa    889 

|||||.||||||||||||||||.||.|.||||||  .||||||.|..||| 

628 gaagtaatattatgtgcgtgtgtggctgattatc--gaaaaaaactgaaa    675 

890 tTTATCAattttttccttcaggttatcttattgaacttgaacaagattgt    939 

.||||||||||||  ||.|||||||||||.||              |||| 

676 aTTATCAattttt--ctacaggttatcttttt--------------ttgt    709 

940 gaatgggttaaaaatgactatgtttttgaaagttgtaaaattgagaaact    989 

|.|.|||||.|...|||||

710 ------------------tttatttttcattattgta-------------    728 

990 ttttttcctatctcgtaagtgtttttcacttattaatatgttgcaacaaa   1039 

||.|||.|| |||.|                    |||..|||

729 -ttcttcata-ctcct--------------------tatcctgc------    750 

1040 attgaatctacggccgatatga   1061 

|||| ||.| 

751 -------------ccga-atca    758 

#--------------------------------------- 

#--------------------------------------- 
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C. Conserved Region III (CR III).  Coordinates can be translated into 

coordinates upstream of the ATG as follows:  for C. briggsae elt-2 CR III, 

“1” corresponds to “4099“bps upstream of ATG.  For C. elegans elt-2 CR III, 

“1” corresponds to “4387” bps upstream of ATG.  Three conserved TGATAA sites 

are shown, as is a TGATAA site in C. elegans and a CGATAG site in C. 

briggsae.  

#======================================= 

# 

# Aligned_sequences: 2 

# 1: C. briggsae elt-2 conserved region III 

# 2: C. elegans elt-2 conserved region III 

# Matrix: EDNAFULL 

# Gap_penalty: 10.0 

# Extend_penalty: 0.5 

# 

# Length: 1366 

# Identity: 768/1366 (56.2%) 

# Similarity:   768/1366 (56.2%) 

# Gaps: 409/1366 (29.9%) 

# Score: 2072.0 

#  

#======================================= 

C. briggsae  1 caagagacaatcctaaacccgattatttcatcagaatctgtgtatatttg 50 

||| ||..||||.|.|.|       |||||  .||||.||||||||   | 

C. elegans   1 caa-agcgaatcttcagc-------tttca--cgaatttgtgtata---g 37 

51 --ggacctaagatggatattc-tccccgttaagaa-tgccaaaagaagat 96 

||||||.|||.||||||.| |  |.|||.|||| |||| ||||||||| 

38 gaggacctgagacggatatacat--cggtttagaagtgcc-aaagaagat 84 

97 ttgatgtgcgtcacaaacaacgtaaaatg-gggtccgagaagagcccatt    145 

||.|||||||||||||.||.||||||||| ||.|.|.|||.| |.|||.. 

85 ttaatgtgcgtcacaatcatcgtaaaatgcggcttcaagacg-ggccagg    133 

146 tgctcatttgttc-------------------tcaa--------------    162 

.|||||||| |||                   ||||

134 agctcattt-ttcaattttatactgccacctgtcaacaattctcttgtgc    182 

163 ----------------aact-----atggtcgacttgaaagctattgcct    191 

||||     |||||.|||.|.|||.||.|..|.| 

183 attcctaacaactgagaacttaaaaatggtagacattaaaactttaactt    232 

192 ctcccaaggtagctgttccaattgctggaattgtgattctcattgcggtc    241 

|.||.||.||.||..||||.|||...|||||.|||.||.|..|.|..||| 

233 cccctaaagttgcaattcctattataggaatcgtggttttagtggtcgtc    282 

242 tccacgttggtagcgatattctatatcaggtaagc----cacca------    281 

||.||||||||.||.||.||||||.|.||||||.|    ||..|

283 tcaacgttggtcgcaatgttctatgttaggtaatcattacaatatgatag    332 

282 -aattgtgttcttcaaaaaaat---tta--agaactccagaaacccaaca    325 

|||||       |..|||.||   |||  |..|.|.||||||||||||. 

333 gaattg-------ccgaaagatgaattactactattacagaaacccaacg    375 

326 gtaacCGATAGcctctttggcactggtggcaattctaccga---------    366 

||.||.||||...|.|||||||.|    ||||  .|||.||

376 gtcacTGATAAtatttttggcaat----gcaa--atacggatgagaaaga    419 
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367 -gc--cgggagattcgtctaccaac----gatcatgttacgcaatc--cg    407

||  |.||.||.|| ||      |    |||||||.|||||||||  || 

420 cgcatcaggggactc-tc------cgctggatcatgctacgcaatcttcg    462 

408 --aggtaagtgacgtcattcttcccattcatactgtggggtttcagatgg    455 

||||||...|| .||||.|.|.|| .||.|...|.|..||.|||.||| 

463 gtaggtaatatac-acattgtccgca-acaaaagtttgaattgcaggtgg    510 

456 gatcgtctgct---caccttttgcaaacaaccacaccgggaaacca-tga    501 

||||.|||.||   ||..|..|||||||.||.||..|.||.|.||| .|| 

511 gatcttctccttcccatgtgctgcaaaccacaacttccggcagccacgga    560 

502 ggaaagtgagTGATAAttttgatgaatcaccctatcagtgcagt---aaa    548 

|    ||..|||||||.||..||||.||     |||| ||..||   ||| 

561 g----gtatgTGATAAgttgaatgagtc-----atca-tgacgtttgaaa    600 

549 caatttcaa--aatttttttgttgatatgatagcaatttgaaaactttca    596 

||||.|||  ||||..||                |.|.||.||.||||| 

601 -aattacaacgaattgatt----------------aatcgacaaatttca    633 

597 tatcaattttttgcacatttcaaaccaatttagaatccaccactccatcg    646 

||                 |||.||.||||.|   ||| 

634 ------------gc-----------------agattcaaccatt---tcg    651 

647 tctaccaccaccgttgg----acctgtcactcttccgatgaccccatcct    692 

|| |.||.||.|.||||    ||||||||||.|.||.|||||.|||| || 

652 tc-aacaacatctttggcatcacctgtcactttaccaatgactccat-ct    699 

693 tcagccaatcttcgactccaatgcacgccatcgaacctgtccaacacctc    742 

||||  |.|||||.|||||||||||||||||||||||.||.||.||.||| 

700 tcag--attcttctactccaatgcacgccatcgaacccgttcagcatctc    747 

743 t-------aaaagtttgctctctcctctcctttccagccacgattatgcc    785 

|       |||.||.||  ..||||..|.|||...|.|||  |||    | 

748 taatttcgaaatgtatg--aactccaattctTGATAAcca--att----c    789 

786 cttttgtcttatactct---cccatgaTGATAAtgatcctatta-----c    827 

||         .|||||   .|.||.||.||.||.|||||||||     | 

790 ct---------gactctgtaactattattattataatcctattacccacc    830 

828 tttgcttttcgccccatcct-ctctt--ttctccccta--cccaaca---    869 

||   ||||   |||||.|| |||||  ||||||||.|  ||..|||   

831 tt---tttt---cccattctgctcttagttctcccccaacccgtacattt    874 

870 -cccaactaataaatgcagacgtaatgggagaatgagagagagaacaaga    918 

|.||||||||||    ||||  |||  |||||.|.|||||||||.|||| 

875 tctcaactaataa----agac--aat--gagaaagtgagagagaataaga    916 

919 tg---tg-------tgtataaacattttattgccttctctctcgttttgt    958 

.|   ||       |||.||||||.||||||||     |||||| .|||| 

917 cgaactgaaaagaatgtgtaaacagtttattgc-----ctctcg-attgt    960 

959 accatctagtgtcttcttatgagtgtgtgtgt-gtgtgcatgtgcatcgt   1007 

||||||||||||||               ||| ||||||||       .. 

961 accatctagtgtct---------------tgtcgtgtgcat-------aa    988 

1008 ctacTGATAAc-gtccaaatgtgaatagccccaatgaatgcttggaagga   1056 

   ||||||||||| |..|.|||||||| ||.||||||.|||||||||||   

989 ctacTGATAAcagatcgaatgtgaa-agacccaataaatgcttggaa---   1034 

1057 aggtgttttacgtctgaatagacaacatacggacaggatggaccaagaac   1106 

||.||    ||  ||. 

1035 ----------------------------------agtat----ca--aat   1044 
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1107 atgggccgtagtcaaacgattgtaacctgaaattctgaaaatatttatca   1156 

|||                 |.||    |||||      |.|||||| .| 

1045 atg-----------------ttta----gaaat------agtattta-ga   1066 

1157 g-ctt------gacaaaggcactttcttaaatgcctaaaacagta--atg   1197 

| |||      |||.||                   |||||||.|  ||. 

1067 gacttatgtgggacgaa-------------------aaaacaggagcatt   1097 

1198 gacaat-cagt--caa   1210 

.|.||| ||||  ||| 

1098 aagaatacagttgcaa   1113 

#--------------------------------------- 

#--------------------------------------- 

Supplementary Figure S2. Global pairwise alignments (Needleman-Wunsch algorithm as implemented 

in EMBOSS) between the three conserved regions of the C. elegans elt-2 promoter (lower sequence) and 

the elt-2 promoter of C. briggsae (upper sequence). Coordinates are base pairs upstream of the ATG (with 

the base pair immediately upstream of Atg counted as “0”). TGATAA sites in both sequences are bold 

underlined upper case. 
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Development 143: doi:10.1242/dev.130914: Supplementary information 

Supplementary Figure S3. Comparison of strain VC231(gk153) to N2. Temperature = 20oC A. Strain 

VC231 (gk153) shows comparable defecation timing, brood sizes and embryonic lethality to wildtype 

controls. B. Egg-to-egg time (hours) for strain VC231 (gk153) (open symbols) and N2 controls (closed 

symbols). Thirty animals were assayed. C. Growth curves (body length in microns) for strain VC231 

(gk153) (open symbols) and for N2 control (red symbols and line). Nine animals were measured for each 

strain at each time point. 
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Development 143: doi:10.1242/dev.130914: Supplementary information 

 

 

 

Supplementary Figure S4.  Results of two series of transgenic deletion constructs (GFP/lacZ reporter); 

the 5’-deletion series begins 5 kb upstream of elt-2 and proceeds toward the gene; the 3’-deletion series 

all retain the proximal 0.5 kb of the elt-2 promoter with deletions proceeding upstream.  Expression of the 

transgenic reporters was evaluated in embryos and is reported as “~ wild type” = +, or “sporadic, weak or 

ectopic” = +/-.  In both series, expression patterns change when deletions proceed through the proximal 

region of CR III.   
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Development 143: doi:10.1242/dev.130914: Supplementary information 

 

 

Supplementary Figure S5. Raw reads and processed reads of individual replicates of ELT-2 ChIP-seq.  

A. Processed replicates of ELT-2 and H3K4me3 ChIP-seq samples are shown. Processing involved 

subtracting IgG raw tracks from ChIP-seq raw tracks. The averages of these tracks are illustrated in 

Figure 5. B. Raw reads that generated the processed samples are shown. Tracks were normalized for read-

depth only. (PDF FILE) 
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Supplementary Figure S6.  ELT-2 activates the elt-4 gene. Strain JM119 contains an integrated 

transgenic array incorporating plasmid pJM188 (~4 kb 5’-flanking and ~ 6 kb 3’-flanking regions of the 

elt-4 gene, with GFP inserted at the elt-4 C-terminus  (Fukushige et al., 2003)).  RNAi was performed by 

feeding against GFP (positive control) and against elt-2;  no RNAi negative controls were performed in 

parallel. Total intestinal GFP intensities (arbitrary units) were measured using FIJI on 26-28 animals for 

each condition. Error bars correspond to standard deviations. 
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Development 143: doi:10.1242/dev.130914: Supplementary information 

 

Supplementary Figure S7.  A. Western blots to measure the ELT-2 levels in end-3(-) L1 larvae and in 

wildtype animals.  The ELT-2 protein in extracts of 500, 1000 and 2000 L1 larvae from each strain were 

detected with anti-ELT-2 antibody 455-2A4 followed by an HRP-tagged secondary antibody.  B. To 

correct for loading errors and to demonstrate linearity of response, ELT-2 band intensities were 

quantitated for each lane of replicate gels and normalized to the intensity of the paramyosin band (UNC-

15; detected by monoclonal antibody MH16.) measured for 2,000 larvae in the same set of samples.  

Circles and triangles represent replicate gels.  Open symbols = wildtype larvae; closed symbols = end-3(-) 

larvae.  Dashed line and solid line represent linear regression fit to wildtype data and end-3(-) data, 

respectively. 
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Development 143: doi:10.1242/dev.130914: Supplementary information 

Supplementary Table S1. Summary of PCR primers used to detect gene deletions during strain 

construction. Mutant alleles are listed in the Methods section. 

Supplementary Table S2. ELT-2 ChIP-seq peaks. A text file containing the genome coordinates of all 

624 ELT-2 ChIP-seq peak regions identified in this study, in BED format. (TXT FILE). 

Click here to Download Table S2 

Supplementary Table S3. ELT-2 ChIP-seq summits. A text file containing the genome coordinates of all 

624 ELT-2 ChIP-seq peak summits (1 bp) identified in this study, in BED format. (TXT FILE). 

Click here to Download Table S3 

Primer 

Name Sequence 

Short 

Description 

Product Length (bps) 

Wildtype Mutant 

oJM345 
1255 376 

oJM346 

TGCAAGTGAGTTGAGGTTTTTG 

CCCCATCCCAGTGTAGGAG 

end-1 forward 

end-1 reverse 

oTW7 
2100 1400 

oTW8 

CACTCTCGCACGTGAAAAAC 

CAATGCCTGTCTTTTGAGCA 

end-3 forward 

end-3 reverse 

oAD15a 
1500 230 

oAD15b 

AGACCGTTTACCTTCCCAAAA 

ACACAAATTCGTGAAAGCTGAA 

elt-4 forward 

elt-4 reverse 

oJM314 
976 360 

oJM315 

CCAACTTTTGGCAACTTCTTG 

CCGATTTTTCGGAAATTGAA 

elt-7 forward 

elt-7 reverse 
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http://www.biologists.com/DEV_Movies/DEV130914/TableS2.txt
http://www.biologists.com/DEV_Movies/DEV130914/TableS3.txt



