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Table S1 C. elegans strains used in this study. 

Strain Genotype 

N2 Wild type, Bristol isolate 

BS553a fog-2(oz40) V 

CA1200 ieSi57[eft-3p::TIR1::mRuby::unc-54 3’utr + Cb unc-119(+)] II; unc-119(ed3) III 

CA1352 ieSi64[gld-1p::TIR1::mRuby::gld-1 3’utr + Cb unc-119(+)] II; unc-119(ed3) III 

CB61 dpy-5(e61) I 

CB2167 dpy-5(e61) unc-13(e1091) I 

CB3778a tra-2(e2020) II 

CB3843 fem-3(e1996)/unc-24(e138) dpy-20(e1282) IV 

DG2347 acy-4(ok1806) V; tnEx37[acy-4(+) + sur-5::gfp] 

DG2873 lin-41(n2914) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG3430 sacy-1(tn1385) I 

DG3485 sacy-1(tm5503) I; tnEx159[gfp::tev::s-tag::sacy-1 + Cb unc-119(+)] 

DG3492 sacy-1(tm5503) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG3528 sacy-1(tm5503) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III); fem-3(e1996)/unc-24(e138) 

dpy-20(e1282) V 

DG3611 sacy-1(tm5503) I; unc-119(ed3) III; tnEx159[gfp::tev::s-tag::sacy-1 + Cb unc-119(+)] 

DG3628 sacy-1(tn1385) unc-13(e51) I; fog-2(oz40) V 

DG3672 gld-1(tn1478Mog) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG3688 sacy-1(tn1482) I 

DG3739 sacy-1(tn1481) I; tnEx159[gfp::tev::s-tag::sacy-1 + Cb unc-119(+)] 

DG3768 sacy-1(tm5503) I; unc-119(ed3) tnIs102[sacy-1p::gfp::tev::s-tag::sacy-1 + Cb unc-

119(+)] III 

DG3700 sacy-1(tn1385) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III); emb-4(sa44)/unc-51(e369) V 

DG3751 sacy-1(tn1481) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III); fem-3(e1996)/unc-24(e138) 

dpy-20(e1282) V 

DG3787 sacy-1(tn1480) I 



DG3789 sacy-1(tn1385) I; glp-1(ar202) III 

DG3800a sacy-1(tm5503) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III); tra-2(e2020) II 

DG3801a sacy-1(tn1481) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III); tra-2(e2020) II 

DG3805 sacy-1(tn1479) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG3807 sacy-1(tn1481) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG3821 sacy-1(tn1481)/sacy-1(tm5503) I 

DG3832 sacy-1(tn1481) I; unc-119(ed3) III; tnEx159[gfp::sacy-1 unc-119(+)] 

DG3913 lin-41(tn1541[gfp::tev::s-tag::lin-41]) I 

DG4008 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1602) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4009 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1603) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4010 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1604) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4011 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1605) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4012 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1606) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4013 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1607) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4014 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1608) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4015 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1609) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4016 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1610) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4017 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1611) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4018 lin-41(tn1541[gfp::tev::s-tag::lin-41]) sacy-1(tn1612) I/hT2[bli-4(e937) let-?(q782) 

qIs48] (I;III) 

DG4023 sacy-1(tn1617) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 



DG4024 sacy-1(tn1615) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG4025 sacy-1(tn1616) I/hT2[bli-4(e937) let-?(q782) qIs48] (I;III) 

DG4068 sacy-1(tn1632[3xflag::PreScission protease site::gfp::tev::s-tag::sacy-1]) fog-1(q253ts) I 

DG4070 sacy-1(tn1632[3xflag::PreScission protease site::gfp::tev::s-tag::sacy-1]) I 

DG4700 sacy-1(tn1880[aid::gfp::myc::sacy-1]) I; ieSi64[gld-1p::TIR1::mRuby::gld-1 3’UTR + 

Cb unc-119(+)] II 

DG4703 sacy-1(tn1880[aid::gfp::myc::sacy-1]) I; ieSi57[eft-3p::TIR1::mRuby::unc-54 3’utr + Cb 

unc-119(+)] II 

DG4724 sacy-1(tn1887) I 

DG4735 sacy-1(tn1887) I; fog-2(oz40) V 

DG4750 sacy-1(tn1887) I; acy-4(ok1806) V; tnEx37[acy-4(+) + sur-5::gfp] 

DG4757 sacy-1(tn1887) I; glp-1(ar202) III 

DG4761 sacy-1(tn1887) unc-13(e1091) I 

DG4762 dpy-5(e61) sacy-1(tn1887) I 

DG4771 sacy-1(tn1480) unc-13(e1091) I 

DG4774 dpy-5(e61) sacy-1(tn1480) I 

DG4819 sacy-1(tn1481)/tmC18 I; her-1(hv1y101) V 

DG4825 unc-13(e1091) sacy-1(tn1480)/sacy-1(tm5503) I 

FX30152 tmC12[egl-9(tmIs1194) + pmyo-2::Venus] V 

FX30168 tmC18[dpy-5(tmIs1236) + pmyo-2::mCherry] I 

GC833 glp-1(ar202) III 

MT12853 her-1(hv1y101) V 

aMale-female strain. 

  



Table S2  Oligonucleotides used in this study. 

Oligonucleotide name Sequence 

A. Oligonucleotides used for PCRs and sequencing of the indicated loci and to identify mutations and 
verify genotypes of animals 

e2020_F1 TCTACTCATATCTAATCGTCCACTCGACC 

fem-3_F2 CTAATTCCAGCCCAATCCGGATCCGAATTG 

fem-3_R2 TCTCCATGGCTAAACGATAGTGCTCAATAC 

GFP_7215  GGCGATGGCCCTGTCCTTTTA 

GFP_1094R ACCTTCGGGCATGGCACT 

GFP_F1 AGTCCTCCTCCCAGACAACCAC 

GFP_R1 CACGGGTCTTGTAGTTTCCGTC 

gld-1_F1 TCGTTAGATAAGCTAGATGAGCGAATCG 

gld-1_F3 GATTATGGTCCGAGGAAAGGGATCAATG 

gld-1_R2 GTTTTCTCTTCAGCTCGTCAGTTCCCTC 

gld-1_R4 GGAAGATTCTACAGGGGTTAGCGTTAAG 

gld-1_seq_F1 TGAGTTATGGAAAATCATCGATGGACAAG 

gld-1_seq_F2 ATCCAACCTTCTCGGATCTAACGTCTTC 

gld-1_seq_R1 GATTGGTTCTGTAGCTGTTGGAGAGAAC 

gld-1_seq_R2 TGGCAACATGATGTATGGCACATGATTC 

H27M09.1a_F1 AAATCAGCACTGGTCAAACCTATTGTAAG 

H27M09.1_F2 TACTCCCAAAAGTTGTCATTCTTCAATTC 

H27M09.1_F3 TTGTTTTACCGTTAGTTATGTTCTGTTTG 

H27M09.1_F4 TCAAATCTTTGACCTGATCATTGAAATG 

H27M09.1_F5 ACTGCTGGAAGATATATCACTTATCGTC 

H27M09.1_F6 GATAAAGTTACACGTGGTGGAGGTCTC 

H27M09.1_R1 GACAATCTGTGATGCGATGACCCAG 

H27M09.1_R2 CTGGAAGTTCCTGCCCTGCTTC 

H27M09.1_R3 ATTGAAGAATGACAACTTTTGGGAGTAG 

H27M09.1_R4 TTAAACATGAAATAAATAGTACAATTCTGAC 

H27M09.1_R5 CGGTGGAATATGATCACCTTCACAAC 



H27M09.1_seq_F1 GTAGAATCCAATGCGACTTAAATATATAC 

H27M09.1_seq_F2 GCAGTTGCTGAACTTACAAAAGGTG 

H27M09.1_seq_F3 GCAACAGATGTTGCATCAAAAGGAC 

sa44_F1 CCGACGTCGCCGTGCAGATTATCTC 

sa44_R1 AAAAGTATCCGGCATTCTCACAAGTGTAC 

sa44_seqF1 GGCCGAATCAACGTACGCTCATC 

sacy-1 seq_F1 CTCTCCTTTTCTCGGCTACGATGCCACGAAAG 

sacy-1 seq_R1 TCAGAAACCACCATCGTCGCCTCCACCTC 

tm5503_F1 GTTATTGACGAATCAGAACGGCAATTAATG 

tm5503_R1 CTTGTATCTGAATAGCTGTCGGTGTCAC 

tra-2_F1 GTGGAGCATGTCCTTCCAGAAGAATATC 

tra-2_R2 TTGTTTGTGCCTTTTCACCTACCAATTC 

sacy-1 5HAF CAATTTTTTTAAGTATCTTAAAAAGTAGAACAGAAAAATTCGTTTAGTATTC
CGAAATGGACTACAAAGACCATGACGGTGATTATAAAGATCATGATATCGAT
TACAAGGATGACGATGACAAGCTTGAAGTTCTTTTCCAAGGACCATCATCAG
GAATGAGTAAAGGAGAAGAACTTTTCACTGGAGTTG 

sacy-1 3HAR CTTCCTCTTGAATTTTTCGCCGGCGGTCCT 

sacy-1 AID5_F CAAGTTCAATTTTTTTAAGTATCTTAAAAAGTAGAACAGAAAAATTCGTTTA
GTATTCCGAAATGCCTAAAGATCCAGCCAAACCTCCGGCCAAGGC 

sacy-1 AID3_R CTTTCATTTCTTCCTCTTGAATTTTTCGCCGGCGGTCCTCATATTTTCGTCG
CGCCGCTTCCACATCTGTGCTTCTCTTGTCATCGTCATCCTTGTAATCACGC
TTGTCGTCG 

sacy-1 GM1 TTTCTTATTTATTTTTCATAATTGAATTTTTATTTTCAGTTCATCGAATTGG
TCGTACCGGACACTCGGGACGTAAAGGTCTCGCAACGACATTTATCAACAAA
AAATCGGAGATGTCAGTGCTTTCCG 

sacy-1 sgRNA1_F TCTTGTCCGAAATGAGCACAGATG 

sacy-1 sgRNA1_R AAACCATCTGTGCTCATTTCGGAC 

sacy-1 sgRNA7_F TCTTGAGATTATGGAGACACAAGG 

sacy-1 sgRNA7_R AAACCCTTGTGTCTCCATAATCTC 

sacy-1 sgRNA11_F TCTTGCCGGACGTTCCGGACGGAA 



sacy-1 sgRNA11_R AAACTTCCGTCCGGAACGTCCGGC 

sacy-1 sgRNA12_F TCTTGTCGTACCGGACGTTCCGGA 

sacy-1 sgRNA12_R AAACTCCGGAACGTCCGGTACGAC 

aH27M09.1 is sacy-1. 

  





























  









sacy-1(tm5503) I; unc-119(ed3) 

tnIs102[sacy-1p::gfp::tev::s-tag::sacy-1 + Cb unc-119(+)] III

  





  



SUPPLEMENTAL FIGURES AND LEGENDS 

 

Figure S1 Tandem affinity purification of SACY-1 to identify associated proteins. (A, B) Western blot 

analysis of fractions from the tandem affinity purification procedure analyzed with anti-GFP (A) or 

R217 anti-SACY-1(411–578) antibodies (B). Note, the anti-SACY-1 antibody detects many cross-

reacting bands in the lysates; however, these are removed during the purification. DG4068 is sacy-

1(tn1632[3xflag::PreScission protease site::gfp::tev::s-tag::sacy-1]) fog-1(q253ts). DG4068 was 

grown at 25°C from the L1 stage to generate a homogeneous population of adult females not 

containing embryos for the preparation of the protein lysate. (C) Affinity-purified R217 anti-SACY-

1(411-578) antibody fails to detect a specific protein product in western blots of extracts from sacy-

1(tm5503) mutants. Note, sacy-1(tm5503) results from a 619-bp deletion, which eliminates the second 

and third exons and a portion of the fourth (see Figure 4A in the main text), introducing a frame shift 

N-terminal to the DEAD-box domain. Importantly, the epitope detected by R217 anti-SACY-1(411-

578) is C-terminal to the region deleted in sacy-1(tm5503). Thus, any protein product produced from 

the mutant locus is predicted to lack the DEAD-box domain, consistent with the results of the western 



blot. DG3768 is sacy-1(tm5503); unc-119(ed3) tnIs102[sacy-1p::gfp::tev::s-tag::sacy-1 + Cb unc-

119(+)] III. 

  



 

Figure S2 Gamete degeneration in sacy-1(tn1385) adult hermaphrodites after RNAi of sacy-1 

enhancer loci. Photomicrographs in wild-type (left panels) and sacy-1(tn1385) (right panels) animals 

following RNAi of a control (L4440 empty vector),  mog-2, Y111B2A.25, cacn-1, and emb-4. RNAi of 

mog-2, Y111B2A.25, and emb-4 do not induce gamete degeneration in wild-type animals. Strong cacn-

1(RNAi) causes gamete degeneration in both sacy-1(tn1385) and wild-type animals, but limited cacn-

1(RNAi) substantially enhances gamete degeneration only in sacy-1(tn1385) animals (see Table S7). 

Wild-type and sacy-1(tn1385) animals do not exhibit gamete degeneration after control RNAi. 

Embryos (e), spermatheca (sp), vulva (vu), oocytes (-1, -2, -3). Scale bar, 50 mm. 

  



 

Figure S3 Use of the auxin-inducible degradation (AID) system to deplete sacy-1(+) activity in the 

germline or soma. (A–H) Use of the AID system to deplete sacy-1(+) in the germline (A–D) or soma 

(E–H) using strains containing a germline- (ieSi64) or soma-expressed TIR1 (ieSi57), respectively. 

Fluorescent photomicrographs (B, D, F, and H) document the auxin-dependent depletion of 

AID::GFP::SACY-1 in the germline (B and D) or soma (F and H). Depletion of AID::GFP::SACY-1 in 

the germline commencing at the L3 stage was capable of phenocopying the null mutant phenotype in a 

small fraction of the treated animals (C). Depletion AID::GFP::SACY-1in the soma caused slow 

growth and sterility (E and G). The regions within the dotted rectangles are magnified as shown. Vulva 

(vu). Bars, 100 μm in panels (A, B, E, and F); 50 μm in panels (C, D, G, and  H).  

  



 

Figure S4 Depletion of SACY-1 in the germline or soma using the auxin-inducible degradation 

system. (A) AID::GFP::SACY-1 is depleted from the germline but not the soma using the DG4700 

sacy-1(tn1880[aid::gfp::myc::sacy-1]); ieSi64[gld-1p::TIR1::mRuby::gld-1 3’UTR + Cb unc-119(+)] 



strain, which expresses TIR1::mRuby in the germline. (B) AID::GFP::SACY-1 is depleted from the 

soma but not the germline using the DG4703 sacy-1(tn1880[aid::gfp::myc::sacy-1]); ieSi57[eft-

3p::TIR1::mRuby::unc-54 3’utr + Cb unc-119(+)] strain, which expresses TIR1::mRuby in the soma. 

Animals were cultured on NGM medium containing 2 mM auxin for 24 hours before imaging GFP 

fluorescence. Oocytes (–1, –2, –3), proliferative zone (pz), spermatheca (sp), vulva (vu). The regions 

within the dotted rectangles are magnified as indicated. Bars, 100 μm in panels (A, B, E, F, I, J, M, and  

N); 50 μm in panels (C, D, G, H, K, L, O, and P). 

  



 

Figure S5. Changes in gene expression following SACY-1 depletion in the germline or soma. (A) 

Heat map of centered and scaled log2 FPKM values for transcripts that change following SACY-1 

depletion in the soma or germline. Genes were selected based on the top 5 GO categories for each gene 



subset in (B). The individual biological replicates are indicated at the top of (A) for the controls (green 

and blue bars) and the experimental samples (gold and red bars). (B). The –log10 p values for the top 

GO terms enriched in the SACY-1 depleted samples in the germline and the soma are indicated for 

upregulated (2-fold; p<0.05, FPKM deplete > 2.5 and mean counts > 25) and downregulated (2-fold; 

p<0.05, FPKM control > 2.5 and mean counts > 25) genes. The number of differentially expressed 

genes in each category is represented as the size of the circle as indicated in the legend in (B). 

  



 

Figure S6. Examples of germline sex-specific splicing patterns affected by SACY-1 depletion. 

Coverage for ptc-1 (A), wdr-4 (B), lin-54 (C) and C17H12.2 (D) are shown for control (soma=green, 

germline=blue) and SACY-1 deplete (soma=gold, germline=red) datasets (upper panel). The data for 

fog-2(q71) (pink) and fem-3(q96) (cyan), which respectively have feminized and masculinized 

germlines, are from Ortiz et al. (2014) (lower panel). Alternate splice sites for wdr-4 and lin-54 are 

annotated in Ensembl release 97 as alternative transcript isoforms (gray boxes) but the alternative 



splicing events are not annotated for ptc-1 and C17H12.2. The solid lines represent the mean of the 

biological replicates and shaded regions represent the corresponding confidence interval. 

  



 

Figure S7 Schematic illustration of the genetic non-complementation screen for new sacy-1 alleles 

that suppress the self-sterility of fog-2(oz40) null mutants, resulting from a feminization of germline 

phenotype. All new ethyl methanesulfonate (EMS)-induced alleles reported in this work (tn1479, 

tn1480, tn1481, tn1482, and tn1483) were generated using this method. 

  



 

Figure S8 Phenotypes of sacy-1(tn1479) mutants. (A) Lethal vulval rupture phenotype, which is the 

predominant phenotype displayed by sacy-1(tn1479) homozygotes (~89%; see Table 5 in the main 

text). (B) Germline degeneration phenotype, which is characteristic of sacy-1 null alleles. 

Approximately 11% of sacy-1(tn1479) homozygotes display this phenotype (see Table 5 in the main 

text). Bars, 50 μm. 

  



 

Figure S9 The extrachromosomal array tnEx159 expresses GFP::SACY-1 in the germline and soma at 

wild-type levels. (A, C, E, and G) DIC images of DG4070 sacy-1(tn1632) (A and C) and DG3485 

sacy-1(tm5503); tnEx159 adults (E and G). Accompanying fluorescent images are shown in (B, D, F, 

and H). The regions within the dotted rectangles are magnified as indicated. sacy-1(tn1632) is a 

CRISPR-Cas9-induced allele in which 3xFLAG::GFP sequences are fused to the N-terminus of 

SACY-1.Bars, 100 μm. Embryos, oocytes (–1, –2, and –3), the spermatheca (sp), and the vulva (vu) 

are indicated. 

  



DESCRIPTION OF SUPPLEMENTAL FILES 

File S1. Identification of SACY-1-associated proteins by affinity purification and mass spectrometry. 

File S2. Gene expression and splicing alternations following SACY-1 depletion in the germline and 

soma. 

File S3. Genes exhibiting germline sex-specific splicing patterns in the data of Ortiz et al. (2014). 
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