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Materials and Methods 
C. elegans strains and culture 

RB1304 (wdr-5.1(ok1417)III), RB1025 (set-2(ok952)III), MT14851 (set-
2(n4582)III), VC912 (jmjd-3.1(gk384)X), VC936 (jmjd-3.1(gk387)X), VC31 (spat-
3(gk22)X), OH7317 (F21H12.1(ot86) rol-6(e187) II; ntIs1) and wild-type (N2) C. 
elegans were provided by the CGC, which is funded by NIH Office of Research 
Infrastructure Programs (P40 OD010440). FXO3463 (F21H12.1(tm3463)II), 
FXO1905 (ash-2(tm1905)II), FXO3121 (jmjd-3.2(tm3121)X) and FXO3197 (jmjd-
3.3(tm3197)X) were obtained from the National BioResource Project. PFR366 (set-
2(bn129)III; ash-2(tm1905)II) and the wdr-5.1p::wdr-5.1::gfp integrated strain were 
gifts from F. Palladino. ZR159 (utx-1(tm3118) jmjd-3.2(tm3121) jmjd-3.3(tm3197)X; 
Ex[utx-1p::utx-1DD::gfp rol-6(+)]) and ZR332 (jmjd-3.1(gk384) jmjd-3.2(tm3121) 
jmjd-3.3(tm3197)X) were a gift from L. Salcini. The following transgenes were used: 
syIs63 [cog-1p::gfp;unc-119(+)]IV, wyIs75 [unc-47p::DsRed; exp-1p::GFP; odr-
1p::RFP]III, bxIs7[egl-5p::gfp; lin-15(+)], kuIs36 [egl-26p::gfp; unc-119(+)]; 
mcIs46 [dlg-p::dlg-1::rfp]; xnIs96 [hmr-1p::hmr-1::gfp], gaIs245 [col-34p::his-
24::mCherry], fpIs13 [egl-26p::mCherry::PH], mcIs17 [lin-26p::gfp::nls], edIs6 
[unc-119p::gfp], ncIs2 [tag-168p::gfp], fpIs1 [ace-4p::gfp]. All three alleles of set-2 
(ok952, n4582 and bn129) were examined and exhibited similar Y-to-PDA defects; 
and the two F21H12.1(ot86 and tm3463) exhibited similar Y-to-PDA defects. Unless 
specified, the set-2(bn129), wdr-5.1(ok1417) and jmjd-3.1(fp15) null alleles were 
used. C. elegans were handled using standard methods (24). 

 
Transgenic strains 

Transgenic lines were generated by microinjection into the gonadal arms of adult 
animals using standard methods (25). In the majority of cases, 50 ng·µl-1 of the odr-
1p::dsRed (26) co-injection plasmid was mixed with transgenic plasmids and injected. 
In a few cases, 5 ng·µl-1 of the myo-2p::dsRed co-injection plasmid was used instead. 
For all transgenic plasmids containing the jmjd-3.1 coding sequence, 20 ng·µl-1 was 
used. For the egl-5p and col-34p driven constructs, either 10 ng·µl-1 or 20 ng·µl-1 was 
injected, with consistent concentrations in matched controls. 10 ng·µl-1 of hsp-
16.2p::wdr-5.1, 5 ng·µl-1 of the jmjd-3.1 fosmid, and 30 ng·µl-1 of jmjd-3.1p::gfp 
were injected. Two to five independent transgenic lines corresponding to each 
transgene were examined for fluorescence expression and effects on Y-to-PDA 
transdifferentiation, and non-transgenic counterparts were always scored alongside 
transgenic animals from the same feeding plates. 

 
Constructs 

pSJ901, a derivative of the pPD95.75 plasmid with an additional multiple 
cloning site in place of the gfp coding sequence was used as a base vector in which to 
generate the transgenic plasmids described here, unless otherwise stated. The coding 
sequences of jmjd-3.1, set-2, wdr-5.1, spr-5, his-72, and unc-3 were cloned from a 
complementary DNA (cDNA) library prepared from WT (N2) RNA that had been 
extracted using RNA-Solv. All final constructs were sequenced verified before use. 

jmjd-3.1 plasmids 
The jmjd-3.1p::jmjd-3.1::mCherry transgenic plasmid included 2.7 kb of jmjd-

3.1 promoter driving the full-length jmjd-3.1 isoform b (longest variant) cDNA with 
mCherry fused to the C-terminus.  jmjd-3.1 cDNA was amplified by PCR using the 
following primers F: ATGCAAGGGAAAAATTCACACTTGAC and R: 
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ATTTTTGATGCCTACGTTCCTAAT and sub-cloned into pGEM-T easy. mCherry 
was amplified from pCFJ104 with the primers F: 
GCCTAGCTAGCATGGTCTCAAAGGGTGAAGAAG and R: 
CGGATGCTAGCCTACTTATACAATTCATCCATGCCAC and cloned into the 
Xba1 site of pGEM-T to fuse, in frame, with the C-terminus of jmjd-3.1. jmjd-
3.1::mCherry was then cloned into the Not1 site of pSJ901, creating pSJ926. The 
jmjd-3.1 promoter was amplified from N2 genomic DNA using the following primers 
F: TCCCCCCGGGCTGTGACACGCCACGTACTCG and R: 
TCCCCCCGGGACGATGGTAAATGCTGGGGAAC and cloned into the Xma1 site 
of pSJ901, upstream of jmjd-3.1::mCherry. 

Derivatives of this construct as well as others constructs modified below were 
generated using standard PCR-based mutagenesis cloning techniques. 

The jmjd-3.1p::jmjd-3.1(∆JmjC domain)::mCherry transgenic plasmid was 
generated with the following primers F: AATATGCTCATTGGGAACCAGGC and 
R: GAACAAATATCGACTTGCTTTCCGAA. 

The jmjd-3.1p::jmjd-3.1(H811T, E813G)::mCherry transgenic plasmid was 
generated with the following primers F: 
CAGCAACCATGGGAAACTCACTCATGGCTAGCATCAACTGGA and R: 
TGAGTTTCCCATGGTTGCTGGAGTGCGTGATCCGATTG. 

The jmjd-3.1p::jmjd-3.1(C998S, C1001S, C1025S, C1027S)::mCherry 
transgenic plasmid was made with the following primers F: 
CTTGCTGATCGCGTTCAACGATCTAAATACTCTACATCTG and R: 
GACAATGTTGAAGATTTCAGATGTAGAGTATTTAGATCGTTGAAC as well 
as F: CAGTAGATTCGTACCCCTTCTCCTCTCATTCTCATGTAG and R: 
CCTTTTTGTATTCGTTTGCTACATGAGAATGAGAGGAGAAGG. 

A putative multipartite nuclear localization signal (NLS) was identified in the 
JMJD-3.1 protein sequence (amino acids: 369-717) using Motif Scan 
(http://myhits.isb-sib.ch/). The jmjd-3.1p::jmjd-3.1(∆NLS)::mCherry transgenic 
plasmid was generated with the following primers F: 
ATTAATTATCAAATTGAATTTCGTG and R: 
TCGACCACGCTTTTTTATTGGT. 

The jmjd-3.1p::jmjd-3.1(∆NLS)::mCherry::2XSV40NLS transgenic plasmid was 
generated by amplifying two tandem viral SV40 NLS sequences from the p625 
vector, kindly provided by Iva Greenwald (Columbia University, New York, NY), 
using the following primers F: 
TGGCATGGATGAATTGTATAAGTCGGCTAGAGCAATGACCGCTCCAAAGA
AGAAACG and R: 
GACAAGTTGGTAATGGTAGCGACCGGCGCTCTATTTTTCTACCGGTACTTT
GCGTTTC. We next used this product to fuse the 2XSV40 NLS onto the C-terminus 
of mCherry in the jmjd-3.1p::jmjd-3.1(∆NLS)::mCherry plasmid. 

The jmjd-3.1p::jmjd-3.1::Dendra2 transgenic plasmid was generated by 
replacing the mCherry in jmjd-3.1p::jmjd-3.1::mCherry with Dendra2 amplified by 
PCR from pML2005 (M. Labouesse) using the following primers F: 
tGATGCCTACGTTCCTAATTCTAGCATGAACCTTATTAAGGAAGATATGAG
AGT and R: 
GCGAATTCACTAGTGATTGCTCTAGCTTACCATGCTTGACTTGGTAGAG. 

The hsp-16.2p::jmjd-3.1::mCherry transgenic plasmid generated by amplifying 
the hsp-16.2 promoter(27) from pPD49.78 (Andrew Fire plasmid kit) and replacing 
the jmjd-3.1 promoter of jmjd-3.1p::jmjd-3.1::mCherry using PCR based cloning with 
the following primers F: 
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GCCTGCAGGTCGACTCTAGCTGGCTTCCTCTGAGCCCGCT and R: 
CGATATCGAGCTCCTAGGTACCCTCCAAGGGTCCTCCTGAAAATGTTC. 

The egl-5p::jmjd-3.1::mCherry transgenic plasmid was made by cutting a 6.5 kb 
long egl-5 promoter sequence from pSJ676 (12) with XbaI and inserting it into  the 
compatible AvrII site in pSJ926 (see above). 

The egl-5p::jmjd-3.1::mCherry::2XSV40NLS transgenic plasmid was made by 
amplifying a 2XSV40NLS sequences from the p625 vector (see above) using the 
following primers F: 
TGGCATGGATGAATTGTATAAGTCGGCTAGAGCAATGACCGCTCCAAAGA
AGAAACG and R: 
GACAAGTTGGTAATGGTAGCGACCGGCGCTCTATTTTTCTACCGGTACTTT
GCGTTTC. We next used this product to fuse the 2XSV40 NLS onto the C-terminus 
of mCherry in the egl-5p::jmjd-3.1::mCherry plasmid. 

The egl-5p::jmjd-3.1(H811T, E813G)::mCherry::2XSV40NLS transgenic 
plasmid was generated using the following primers F: 
CAGCAACCATGGGAAACTCACTCATGGCTAGCATCAACTGGA and R: 
TGAGTTTCCCATGGTTGCTGGAGTGCGTGATCCGATTG. 

For expression in HeLA cells, jmjd-3.1 cDNA was amplified with PCR using the 
following primers F: CTCGAGCGATGAACTCCACCATGAGGCC and R: 
CTCGAGTTAATTAGGAACGTAGGCATCAAAAAT and cloned into the XhoI site 
of pEYFP-C1 (Clontech) in frame with a C-terminal HA-tag. The same strategy was 
employed for generating the jmjd-3.1(fp15) variant except that the following reverse 
primer was used instead R: CTCGAGCTAGTTGATGCTAGCCATGAGTG. 

Molecular dissection of the jmjd-3.1-pEYFP-C1 construct was performed with 
the following primers jmjd-3.1(∆760-1061) F: 
TATCCGTATGATGTTCCTGATTATGCT and R: 
TTCGGAAAGCAAGTCGATATTTGTTC; jmjd-3.1(∆418-1061) F:  
TATCCGTATGATGTTCCTGATTATGCT and R: 
TCGACCACGCTTTTTTATTGGT; jmjd-3.1(∆1-368,760-1061) F: 
AATTTCAAGAAGCAGATGAATGAAATCG and R: 
TCGACCACGCTTTTTTATTGGT. 

The gfp-tagged jmjd-3.1 fosmid (8481741786659566_B04) was kindly provided 
by Mihail Sarov (Max Planck Insitute of Molecular Cell Biology and Genetics, 
Dresden, Germany). 

set-2 and wdr-5.1 plasmids 
pSJ671 (egl-5p::MCS::SL2::mCherry) was used as a base construct for cloning 

genes to be expressed in the Y cell. pSJ671 included 6.5 kb of the egl-5 promoter 
fused to a delta pes-10 minimal promoter sequence as well as a SL2 bicistronic 
element and mCherry (12).  Full-length set-2 cDNA was amplified by PCR using the 
following primers F: GCAAGGTACCATGTCCACACATGATATGAACCA and R: 
GCAAGGTACCTCAATTAAGATATCCACGACACGTC and cloned into the 
Acc65I site of pSJ671. 

The egl-5p::set-2(Y1485A, Y1487A)::SL2::mCherry transgenic plasmid was 
generated using the primers F: 
GAAATCACGGCTGACGCCAAGTTCCCAATTGAAGACGAC and R: 
GGAACTTGGCGTCAGCCGTGATTTCTTCACCCT. 

The hsp-16.2p::wdr-5.1::mCherry transgenic plasmid was generated by 
replacing the jmjd-3.1 cDNA of the hsp-16.2p::jmjd-3.1::mCherry construct with 
wdr-5.1 cDNA via PCR based cloning using the following primers F: 
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GGGAATTCGATTCCGCTCGAGATGGATACCAGCGAAAATGCTGC and R: 
GGAACCTGTCCTTTTTGTATTCGTTTGAAACATCCGAGCGCCATATATGA. 

For expression in HeLA cells, wdr-5.1 cDNA was amplified with PCR using the 
following primers F: CGGAATTCTATGGATACCAGCGAAAATGCTGC and R: 
GCTCTAGACGAACATCCGAGCGCCATATATGAATC and cloned in between 
the EcoRI and XbaI sites of pECFP-C1 (Clontech) in frame with a C-terminal FLAG-
tag. We used the same strategy to clone wdr-5.1 cDNA in frame with a C-terminal 
HA-tag in the pEYFP-C1 (Clontech) vector except that the reverse primer 
GCTCTAGAAACATCCGAGCGCCATATATGAATCTTG was used instead. 

H3.3 plasmids 
The egl-5p::FLAG::his-72::SL2::mCherry transgenic plasmid contains full-

length his-72 cDNA encoding the H3.3 variant, which was amplified by PCR using 
the following primers F: 
CCGGGTACCAGAAAAAATGGACTACAAGGACGACGATGACAAGATGGCT
CGTACCAAGCAAACCG and R: 
CCGGGTACCTTAAGCACGTTCTCCTCGGATACGTC and subcloned into 
pJet1.2. The forward primer incorporates a FLAG tag sequence in frame with his-72. 
FLAG::his-72 was then cut out with Acc65I and cloned into the Acc65I site of 
pSJ671. Since the Y cell is postmitotic and does not undergo DNA replication during 
transdifferentiation (10), we chose to over-express a mutant version of the C. elegans 
H3.3 variant, the Drosophila counterpart of which has been shown to be deposited in 
chromatin at all stages of the cell cycle, unlike H3, incorporation of which is tightly 
restricted to the S-phase during cell division. 

The egl-5p::FLAG::his-72(K4A)::SL2::mCherry transgenic plasmid was 
generated with the following primers F: CAAACCGCTCGTAAATCCACCG and R: 
AGCGGTACGAGCCATCTTGTCATCGTC. 

spr-5 and rbr-2 plasmids 
The egl-5p::spr-5::SL2::mCherry transgenic plasmid contains full length spr-5 

cDNA, which was amplified by PCR using the following primers F: 
GCCGGTACCATGTCGTCTGACACGGGTTCC and R: 
GCCGGTACCCTATTCAACTGTTGGCACTAGTGGC and cloned into the Acc65I 
site of pSJ671. 

The col-34p::spr-5::SL2::mCherry transgenic plasmid was generated as above 
except that spr-5 cDNA was cloned into the Acc65I site of pSJ6144 (after egl-27 
cDNA was excised from this site), a construct in which the egl-5 promoter has been 
replaced with 400 bp of the col-34 promoter(12). This promoter also drives 
expression in the Y cell. 

The egl-5p::spr-5(K519A)::SL2::mCherry transgenic plasmid was generated 
with the following primers F: 
GAAGTGTGAATGCCTGTATTCTCGAATTTGATCGAGTTTTTTGG and R: 
CGAGAATACAGGCATTCACACTTCCACAGCCAATATTTCG. 

The egl-5p::rbr-2::gfp::SL2::mCherry transgenic plasmid contains full length 
rbr-2 cDNA, which was amplified by PCR from the pSMprbr-2::rbr-2::gfp (28) 
plasmid kindly provided by Anne Brunet (Stanford University, Stanford, CA) using 
the following primers F: 
TTGGCGCGCCAGAAAAAATGCGTGCACGTCGTCAAGAG and R: 
AAGGCGCGCCCTATTTGTATAGTTCATCCATGCCATGTG. The resulting PCR 
product was cloned into the AscI site of pSJ671. 

unc-3 plasmids 
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For expression in HeLA cells, full-length unc-3 cDNA was amplified with PCR 
using the following primers F: CCGCTCGAGATGAGTTTGACAGCTCCGC and R: 
GCTCTAGACGAGACAGACGGGACGACG and cloned in between the XhoI and 
XbaI sites of pECFP-C1 (Clontech) in frame with a C-terminal FLAG-tag. 

 
Isolation and cloning of jmjd-3.1 and egl-27 mutants 

fp15, fp11, fp13, and fp25 mutants in which PDA was absent, as indicated by the 
lack of expression of the syIs63 transgenic marker, were isolated from an EMS screen 
(4). The fp15 mutant was backcrossed and underwent EMS variant deep sequence 
mapping as previously described (4). Deep sequencing mapping or manual 
sequencing led to the identification and characterization of the three other alleles of 
jmjd-3.1 (fp11, fp13, and fp25). The egl-27(fp20) mutant was isolated from the same 
screen.  

 
Staging, microscopy equipment, and fluorescent marker scoring 

For fluorescence marker and immunofluorescence analysis in larvae and adults, 
examination of the gonad was used to assess developmental stage. Apart from 
immunofluorescence experiments, all imaging was performed on live animals 
mounted on a 2% agarose pad on glass slides with 25 mM NaN3. We visualized 
fluorescence using a Zeiss Z1 imager microscope and Hamamatsu ORCA-ER camera 
with AxioVision40 v4.8.2.0 software. Nomarski optics was used to examine nuclear 
morphology and cell position. Attachment to neighboring hindgut cells was imaged 
with a Leica TCS SP5 confocal microscope and 3D rendering performed using Imaris 
software (Olympus). Consistent with a role for JMJD-3.1 in buffering the Td process 
against variations, we found the penetrance of jmjd-3.1 mutants to vary between 4.7% 
and 18.3% at the permissive temperature of 20°C under normal growth conditions. 

 
Immunofluorescence 

The H3K4me3 antibody (CS-003-100) was obtained from Diagenode. The 
H3K27me3 antibody (#6523) was received from T. Jenuwein. The LMN-1 antibody 
(29) was obtained from the Developmental Studies Hybridoma Bank. The FLAG-tag 
antibody was obtained from Sigma. Whole-mount immunofluorescence was 
performed on synchronized L1, L2 or L3 worms using a slightly modified Finney-
Ruvkun procedure (10). Fluorescence was quantified using Image J 1.47v software. 

 
Protein production and purification 

Recombinant C. elegans Flag and His tagged JMJD-3.1 WT, fp15, fp11 and fp25 
mutant proteins and Flag G9a protein (kindly provided by D. Reinberg) were all 
produced in SF9 insect cells after infection with the corresponding baculoviruses and 
purified as described previously (30). His tagged hJMJD2D (kindly provided by R. 
Schneider) was expressed in BL21(DE3) cells and purified  with nickel affinity gel. 
V-SET (Kindly provided by R. Klose) protein was expressed in BL21(DE3) cells and 
purified as previously described (31).  

 
In vitro demethylation assays  

To prepare H3-labelled methyl-histone octamers, histone methyltransferase 
assays (HMT) were performed with purified V-SET or G9a proteins as previously 
described (31). After the HMT reaction, the reaction mixtures were dialysed in 
histone storage buffer (10 mM HEPES-KOH (pH7.5), 10 mM KCl, 10% glycerol, 0.1 
mM PMSF). H3 labelled dialyzed histones were incubated with 4.5 µg (fig. S3) of 
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purified Flag and His tagged JMJD-3.1 WT, Flag and His tagged JMJD-3.1 mutant 
version proteins or His tagged hJMJD2D protein in histone demethylation buffer (50 
mM HEPES-KOH (pH 8), 0.023 mM Fe(NH4)2(SO4)2, 1 mM α-ketoglutarate, 2 mM 
ascorbate) at 37°C for 1 h. Demethylation was analysed by the modified NASH 
protocol as described in (32). 

 
Mononucleosome isolation and immunoprecipitation 

Mixed stage worms were grown on peptone enriched plates seeded with HB101 
E. coli at 25°C and then washed three times in M9 buffer and resuspended in 2 
volumes of nuclear isolation buffer (0.5 M Sucrose, 25 mM HEPES, pH7.5, 25 mM 
KCl, 0.1 mM EDTA, 0.15 mM Spermine, 0.15 mM Spermidine, 10 mM MgCl2, 10 
mM DTT, Complete protease inhibitor (Roche)). The solution was then flash frozen 
in N2 (l) before being pulverized in a mortar and pestle and dounced. Debris was 
pelleted with gentle centrifugation and the supernatant subsequently centrifuged at 
high-speed to pellet nuclei. Nuclear extract was obtained by incubating the nuclei in 
the hypotonic Buffer I (3 mM EDTA, 0.2 mM EGTA, 10 mM DTT, Complete 
protease inhibitor (Roche)) for 30 min at 4°C after which chromatin was pelleted by 
high-speed centrifugation. Micrococcal nuclease (MNase) treatment was performed as 
follows. Chromatin was resuspended in Buffer II (10 mM PIPES pH 6.8, 5 mM 
MgCl2, 1 mM CaCl2, 50 mM NaCl, 0.1 mM PMSF, 10 mM DTT, Complete protease 
inhibitor (Roche)) and 4U of MNase was added and incubated at 37°C for 15, 30, 45, 
or 60 min depending on the efficiency of digestion (as judged by fragment size of 
DNA extracted from each reaction. see fig. S14A). 

Immunoprecipitation of Mononucleosomes was performed as previously 
described (20) with the following modifications. Mononucleosomes were extracted 
with 10 mM Tris (pH8), 500 mM NaCl, 4 mM EDTA and dialyzed against 20 mM 
HEPES-KOH (pH 8), 50 mM KCl, 1 mM EDTA, 3% Glycerol, 0.1 mM PMSF. 20 µg 
of dialyzed mononucleosome were immunoaffinity purified by incubation with 
H3K4me3 (A. motif 39159) or H3K27me3/me2 (clone 7B11/G5) antibodies and 
protein A agarose (pre-blocked with 1 mg·ml-1 BSA and 0.1 mg·ml-1  salmon sperm 
DNA) in IP buffer (50 mM HEPES-KOH (pH 8), 50 mM KCl, 50 mM NaCl, 4 mM 
EDTA, 0.5% NP-40 ; 0 .1% N-lauroyl sarcosine) overnight at 4°C. After washing 
three times with IP buffer, histones were eluted by boiling in SDS sample buffer, 
separated by SDS-PAGE and western blot was revealed with H3K4me3 (A. motif 
39159) or H3K27me3 (A. motif 39155) antibodies. 

 
RNA interference 

For the RNAi screen, we sequence-verified clones from the Ahringer library (a 
gift from M. Labouesse). RNAi was performed by injecting double stranded RNA 
(dsRNA) directly into worms, a more effective means of suppressing gene expression 
in the Y cell when compared to performing RNAi by the feeding method. To this end, 
the insert of each clone was PCR amplified using T3 and SP6 primers. For some 
genes that were not present in the library or did not correspond to the correct library 
position, a segment of the gene from a cDNA library made from RNA extracted from 
N2 worms was PCR amplified with primers containing flanking T7 promoter 
sequences. We next performed in vitro transcription using the PCR products as 
templates and either T3 and SP6, or T7 RNA polymerase, depending on the flanking 
sequence of each product. Single stranded RNA was allowed to anneal to form 
dsRNA by gradually lowering the temperature of the sample from 65°C. rrf-
3(pk1426);syIs63(cog-1p::gfp) adults were microinjected with dsRNA and the 
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animals were allowed to recover at 25°C. F1 progeny derived from these adults were 
scored for the presence of PDA. 

 
Cell transfection procedures and biochemical analyses 

HeLa cells were cultured with Gibco DMEM-5% FCS. Transfection was 
performed with 10 µg of plasmid DNA added to 30 µl of X-tremeGENE 9 DNA 
transfection reagent (Roche) in Gibco optiMEM media. α-HA-tagHRP (Cell 
Signalling) and α-FLAG-tagHRP (Sigma) antibodies (Western blot) or α-HA-tag and 
α-FLAG-tag coupled to agarose beads from Sigma (Immunoprecipitations) were 
used. Because we found the ZnBD of JMJD-3.1 to interact nonspecifically during co-
immunoprecipitation experiments, we used a truncated version of JMJD-3.1 for 
physical interaction experiments that mimicked the fp15 allele. 

 
Rescue experiments 

Rescue in jmjd-3.1 mutant background: When assessing for the capability of a 
construct to rescue jmjd-3.1 single mutant Y-to-PDA defects, the worms were grown 
at the slightly stressful temperature of 25°C to enhance the penetrance of mutant 
phenotypes. 

Heat shock rescue: Animals were synchronized to appropriate stages by timed 
egg pulses at 25°C. Heat shock was administered by immersion of feeding plates in a 
34°C water bath followed by 20 min recovery at 20°C and then grown at 25°C until 
scored. We found that we achieved the best results when hsp-16.2p::jmjd-
3.1::mCherry transgenic animals were heat-shocked for one hour and hsp-16.2p::wdr-
5.1::mCherry transgenic were heat-shocked for 30 min. Fluorescent detection of 
JMJD-3.1::mCherry  and WDR-5.1::mCherry fusion proteins in the Y/PDA nucleus 
was achieved within 30 min after treatment at all stages tested (JMJD-3.1::mCherry: 
L1 100%, n = 17; L2 100%, n = 18; L3 90%, n = 20; L4 100%, n = 22; WDR-
5.1::mCherry: L1 90.9%, n = 22; L2 95.2%, n = 21; L3 94.7%, n = 19; L4 100%, n = 
20) and disappeared 3 h after treatment (JMJD-3.1::mCherry: L1 100%, n = 14; L2 
84.6%, n = 13; L3 77.7%, n = 9; L4 86.7%, n = 15; WDR-5.1::mCherry: L1 88.8%, n 
= 18; L2 89.5%, n = 19; L3 100%, n = 15; L4 93.7%, n = 16). Because heat shock 
pulses were delivered at the beginning of each stage tested, the presence of nuclear 
protein for each construct was restricted to the stage intended. Animals were assessed 
for rescuing of transdifferentiation by examining for the presence of the PDA fate 
marker cog-1p::gfp and by Nomarski observations of nuclei morphology and position. 

 
Dendra2 conversion 

Individual transgenic embryos or newly hatched L1 animals were mounted on 
2% agarose pads on glass slides with M9 (embryos) or 10 mM NaN3 (L1). 
Photoconversion was carried out under 40X magnification using a 405 nm filter and 
an OSRAM 103 W/2 lamp with 100% output for 8 s. The Y cell was imaged before 
and after photoconversion. Individuals were then recovered on feeding plates and 
allowed to develop at 25°C until the L3 stage at which point they were re-imaged 
with the same microscope settings. Fluorescence intensities were analyzed with Image 
J 1.47v software. 

 
Stress assays 

Worms were grown for multiple generations at 20°C, synchronized to the L1 
stage and exposed to 10 J/m2 of UV on NGM agar plates containing OP50 bacteria in 
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a CL-1000 Ultraviolet Crosslinker (UVP), or seeded into 96 well plates containing 
M9 buffer, concentrated OP50, and either 2% DMSO (Thermo Scientific) or 0.6 mM 
Paraquat (Sigma-Aldrich) (total volume 40 µl). Worms were scored for Td defects 
once they reached the L3 stage or older. Control experiments were always performed 
alongside each treatment in the same conditions except without irradiation or 
chemical exposure. For temperature stress experiments, worms were grown at either 
20°C or 25°C for at least three generations before being scored. 

 
Statistical analyses 

Two-way analysis of variance (ANOVA) (33) was used to test the interaction 
effect observed between two mutant alleles. Student’s t-test was used to test the 
significance between a single variable treatment versus non-treatment (e.g. transgenic 
versus non-transgenic worms). 
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Fig. S1. 
Several mutant alleles of jmjd3.1 result in a low penetrance Y-to-PDA TD 
defects. (A) Logic for identifying factors required for invariant somatic 
transdifferentiation (Td), through an unbiased genetic screen. The Y cell is established 
as a hindgut cell ~300 minutes after the first cell cleavage in the embryo. Y forms an 
integrated cross-half section of the six-cell rectal tube used for defecation (see Fig. 
1A). At the end of the L1 larval stage, Y retracts from the rectal tube and changes into 
a motor neuron referred to as PDA. Td is completed by the L3 stage and occurs with 
100% efficiency. Worms carrying a marker of terminal PDA fate (cog-1p::gfp 
integrated array [syIs63]), were subjected to ethyl methanesulfonate (EMS) treatment 
and assayed for a Td defect whereby the Y cell is present during L1, but the final 
PDA cell was no longer present as indicated by (B) absence of cog-1p::gfp and other 
markers in PDA’s usual position (See also fig S10). Next, progeny from these animals 
were assessed for Td– penetrance to identity genes specifically involved in producing 
an invariant conversion outcome. We thus focused on mutants with a low penetrance 
(fp15, fp11, fp13, and fp25), where Td was executed in the majority of the cases but 
had lost its perfect efficiency, as these are more likely to harbor mutations in factors 
that determine invariant Td, provided that it was not due to functional redundancy or 
residual activity. Pink arrow head, PDA cell body; Green arrowhead, PDA axon. Red 
asterisk, putative VA11 neuron; Yellow asterisk, anal sphincter muscle; Black scale 
bar, 5 µm. (C) Deep mapping reveals mutations in the jmjd-3.1 gene. The causal 
mutation behind the low penetrance Td– phenotype in fp15 mutants was localized to a 
region of the genome on chromosome X by EMS variant mapping based deep 
sequencing (4, 34). At the centre of this region, we identified a homozygous G-to-A 
nucleotide substitution in the 8th exon of jmjd-3.1(F18E9.5b), which translated into a  
premature stop codon (W822Stop) in the encoded protein. Alleles fp11, fp13, and 
fp25 were subsequently identified as mutations in jmjd-3.1 (Fig. 1C) (D) jmjd-3.1 WT 
locus rescues fp15 Y-to-PDA mutant phenotype. A PCR product (green line) 
amplified from wild-type N2 genomic DNA incorporating the entire jmjd-3.1 open 
reading frame as well as 5’ and 3’ cis-regulatory sequences was microinjected into 
fp15 mutants and found to be sufficient to rescue Td in 5/5 independent transgenic 
lines. Non-transgenic counterparts were scored alongside transgenics for each line. 
Scoring was performed at the slightly stressful temperature of 25°C in order to 
increase the penetrance of the Td– phenotype in fp15 mutants (see Fig. 4B). We also 
demonstrated mutant phenocopy with the available jmjd-3.1(gk384) null deletion 
mutant (fig. S2).  Columns indicate mean of 5 independent transgenic lines. n >150, 
***P<0.0001. Error bars, S.E.M.; statistical analysis was performed using Student’s t-
test.  
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Fig. S2 
No overlapping role for the other H3K27me3/2 demethylases in Y-to-PDA 
conversion. To uncover any possible redundancy between C. elegans H3K27 
demethylase homologs, we compared for Td defects genetic deletion mutants of all 
H3K27me3/2 demethylases: wild type (n =156), jmjd-3.1(gk384) (n =89), jmjd-
3.2(tm3121) (n =81), and jmjd-3.3(tm3197) (n =89) single mutants. We also 
compared for defects in jmjd-3.1(gk384) jmjd-3.2(tm3121) jmjd-3.3(tm3197) (n =116) 
triple mutants and utx-1(tm3118) jmjd-3.2(tm3121) jmjd-3.3(tm3197);Ex[utx-
1p::UTX-1DD::GFP] (n =104) triple mutants whereby utx-1(tm3118) lethality was 
rescued with a catalytically inactivated utx-1 transgene (35). All four homologs are 
encoded on chromosome X and utx-1 and jmjd-3.1 are situated immediately next to 
each other rendering genetic recombination, and hence the construction of a 
quadruple mutant near impossible. However, we performed RNAi of utx-1 in a jmjd-
3.1 background (alongside a dpy-8 RNAi control, n =176) and found no significant 
increase in Td defect (n =184). These results suggest that there is no redundancy 
between these genes during Td. Each of the alleles used here (except fp15, which is 
enzymatically null; fig. S5) contain large deletions in their coding sequences and are 
most likely genetic null mutations (35). Thus, the low penetrance Td defects of 
jmjd3.1 mutants reflect a role in promoting the invariant efficiency of Y cell type 
conversion. Columns represent means of 3 experiments. Error bars, S.E.M. 
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Fig. S3 
Mosaic analysis reveals that jmjd-3.1 acts cell autonomously. jmjd-3.1(fp15) 
mutants carrying functional jmjd-3.1p::JMJD-3.1::mCherry transgenic arrays were 
scored for Td–  phenotypes. Transgenic (+) worms (as assessed by the presence of the 
co-injection marker odr-1p::rfp, n = 146) were scored alongside non-transgenic (-) 
counterparts (n = 79). In transgenic animals, the presence or absence of JMJD-
3.1::mCherry in the nucleus of the PDA or the Td–  cell was also assessed. When 
JMJD-3.1::mCherry was not detected in the cell (n = 23), the fraction of Td–  events 
was similar to non-transgenic worms as opposed to when JMJD-3.1::mCherry was 
detected (n = 123) resulting in rescuing of Td. Columns represent means of three 
independent replicates under the slightly stressful temperature of 25°C. Error bars, 
S.E.M.; *P >0.05. Statistical analysis was performed with a Student’s t-test. 



 14 

 

Fig. S4 
Perturbing JMJD-3.1’s lysine demethylase activity and histone H3 tail 
recognition disrupts its Td function. (A) Alignment of the amino acid sequences of 
KDM6B family members JMJD-3.1 and UTX-1 from C. elegans (Ce) and their 
orthologs in Human (Hs), and Drosophila (Dm). A green bar represents the conserved 
JmjC domain and a yellow bar represents the zinc-binding domain (ZnB). Pink 
asterisks indicate the amino acids mutated in order to disrupt Fe2+ coordination 
(H811T, E813G), which is necessary for lysine demethylation. Yellow asterisks 
indicate conserved cysteine residues mutated in order to disrupt Zn2+ coordination and 
H3 tail recognition (C998S, C1001S, C1025S, C1027S) (36). Scale bar, 1 μm. (B) 
Transgene schematics of constructs expressed in jmjd-3.1(fp15) mutants and 
corresponding fluorescent micrographs indicate that mutated versions of JMJD-3.1 
are correctly expressed and localized in the PDA/Td– cell. The cell’s outline is 
indicated by a broken white line and the nucleus by a broken blue line. (C) Effect of 
each transgene on Td in jmjd-3.1(fp15) mutants. n >100. Grey columns show non-
transgenic counterparts scored alongside transgenic animals. Columns represent 
means of at least 3 independent transgenic lines for each construct. Error bars, 
S.E.M.; ***P<0.001. Statistical comparisons were made by Student’s t-test. 
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Fig. S5 
Mutations in JMJD-3.1 corresponding to alleles isolated from screen abolish 
H3K27me3 demethylase activity in vitro. (A) Western blot shows that an equal 
amount of expressed and purified JMJD-3.1 and variant proteins were used for 
demethylation assays. We also purified the human JMJD2D H3K9 demethylase as a 
control for the assay. (B) Amino acid changes corresponding to Td– mutant alleles 
abolish JMJD-3.1’s H3K27me3 demethylase activity on in vitro methylated 
recombinant histones (see materials and methods) (C) JMJD2D had no effect on 
H3K27 methylated substrates, but did demethylate H3K9 methylated substrates, as 
expected. Error bars, S.E.M.; **P<0.01; ns, not significant compared to - . Statistical 
comparisons were made by Student’s t-test. 
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Fig. S6 
Mutation in spat-3 suppresses the Td– phenotype in jmjd-3.1 mutants. spat-
3(gk22) (n =151) mutants displayed no defects in Td. Td defects in jmjd-3.1(fp15) (n 
=109) mutants were significantly suppressed in spat-3(gk22) jmjd-3.1(fp15) (n =118) 
double mutants. Note that gk22 has been described as a partial loss-of-function allele 
(7). Columns represent means of three independent replicates under the slightly 
stressful temperature of 25°C. Error bars, S.E.M. **P >0.01. Statistical analysis was 
performed with a Student’s t-test. 
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Fig. S7 
RNA interference (RNAi) screen of genes predicted to encode histone 
demethylases and methyltransferases. (A) We found that RNAi performed using 
the bacterial feeding method lead to low penetrance Y-to-PDA defects of genes for 
which null alleles exhibit a total loss of PDA. To increase the chances of identifying 
genes leading to a low penetrance Td– phenotype, we instead injected double stranded 
RNA (dsRNA) synthesized from RNAi plasmid templates of the Ahringer RNAi 
library that were firstly sequence-confirmed (37). Furthermore, dsRNA was injected 
into the gonads of adult rrf-3(pk1426);cog-1p::gfp mutants that are hypersensitive to 
RNAi and then transferred to the slightly stressful temperature of 25°C where F1 
progeny were scored under high magnification. (B) A list of genes screened and their 
orthologs can be found in Table S1. Only dsRNA targeting set-2 resulted in a Td– 

phenotype. RNAi against jmjd-3.1 or dpy-8 were used as positive and negative 
controls respectively. 
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Fig. S8 
Analysis of redundancy and alternative C. elegans H3K4 methyltransferases. 
Double ash-2(tm1905);set-2(bn129) mutants exhibit no enhancement in Td defects 
compared to single mutants, suggesting that Set1 complex activity is deficient in each 
single mutant. Also, mutation of the MLL-related H3K4 methyltransferase set-16 
(38), does not affect Td. This suggests that the sole H3K4 methyltransferase acting 
during Td is the set-2 based Set1 complex. Error bars, S.E.M.; n >100.  
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Fig. S9 
Overexpression of active H3K4 demethylases or H3.3K4A in the Y cell 
phenocopies Set1 deficiencies.  (A) Overexpression of functional antagonists of Set1 
complex’s H3K4 methyltransferase activity. spr-5 (Lsd1 in humans) encodes an 
amine oxidase domain containing H3K4me2 demethylase enzyme (39) and rbr-2 
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(Jarid in humans) encodes a JmjC domain containing H3K4me3 demethylase enzyme 
(40). egl-5 and col-34 5’ cis-regulatory sequences were used to drive expression in the 
Y cell during the L1 larval stage as controlled by a transcriptional mCherry reporter 
that was separated from each demethylase protein by an SL2 sequence (middle 
panels). Each promoter is expressed in Y during the L1 stage. spr-5 was catalytically 
inactivated by mutating K519 into an alanine (K661A in human Lsd1) (41). 
Representative photographs of transgenic L4 worms showing the effect on Td caused 
by over-expressing spr-5 or rbr-5 in the Y cell during L1 (panels on right). (B) 
Quantification of the effect on Td by overexpressing SPR-5, SPR-5K519A, or RBR-2 in 
the Y cell during L1 (n > 100 for each transgene). (C) Quantification of the effect on 
Td by overexpressing H3.3 (HIS-72) or H3.3K4A in the Y cell during L1 (n > 100 for 
each transgene). (D) Representation of a nucleosome and the approximate position of 
lysine 4 on H3.3. This residue was changed to an unmethylable alanine. (E) 
Immunofluorescence of whole transgenic animals with a FLAG antibody and 
corresponding DAPI staining indicate that wild-type and mutant H3.3 proteins are 
expressed in Y and localize to DNA in the nucleus. (F) Schematics detail the 
transgenic sequences constructed in order to over-express, in the Y cell during L1, 
wild type and mutant versions of his-72 (H3.3) fused to an N terminal FLAG tag. SL2 
mCherry was used to visualize expression of the transgene in Y (middle panels). 
Representative photographs of transgenic L4 worms showing the effect on Td caused 
by over-expressing H3.3 or H3.3(K4A) in the Y cell during L1 (panels on right). (G-
J) Global analysis of H3K4me3 and H3K27me3 levels during Td. (G) Representative 
micrograph of the tail of an L3 worm co-stained for αLMN-1 (lamin) and 
αH3K4me3. (H) Representative micrographs of individual Y/PDA nuclei during the 
stages depicted. Quantification was calculated as a ratio of αH3K4me3 fluorescence 
intensity to αLMN-1 fluorescence intensity, which marks nuclei ubiquitously acting 
as an internal control for staining. We observed no global change in H3K4me3 levels 
at different stages of Td (L1, n =12; L2, n =12; L3, n =17). (I) We also did not 
observe any global changes in H3K27me3 levels (L1, n =15; L2, n =17; L3, n =12). 
These results are consistent with a model in which SET-1 and JMJD-3.1 activities are 
addressed to relevant target loci through their association with step-specific 
transcription factors (Fig. 3), rather than acting in a global genome-wide manner. (J) 
As a positive control for these experiments, we performed immunofluorescence of 
wdr-5.1 and set-2 mutants for αH3K4me3 and observed a marked loss in H3K4me3 
levels, as expected (WT, n =20; wdr-5.1(ok1417), n =10; set-2(bn129), n =15). White 
scale bars, 1 μm; yellow scale bar 30 μm; black scale bar, 25 μm. Columns, mean 
values; Error bars, S.E.M.; *P < 0.05, **P<0.001. Statistical comparisons were made 
by Student’s t-test. 
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Fig. S10 
Set1 and jmjd-3.1 mediate different phases of cell conversion (A) Micrographs of 
nuclear appearance and quantification. α, Not determined. (B) Representative 
micrographs in live L1 worms (before Td is initiated) show that Y is present and 
expresses correct markers in wdr-5.1(ok1417) and jmjd-3.1(fp15) mutants. However, 
in each mutant in later larvae, cells that do not Td display abnormal marker 
expression. In wdr-5.1(ok1417) mutants, Td– cells with fried egg nuclear morphology 
have persistent expression of hindgut markers. In wdr-5.1(ok1417) and jmjd-3.1(fp15) 
mutants, Td– cells with speckled nuclear morphology correctly lose expression of 
hindgut markers, but do not properly activate PDA neural markers. (C) Confocal 
images and 3D reconstruction of the adherens junction marker (DLG-1::RFP) shows 
that Td– cells with an epithelial nuclear appearance in wdr-5.1(ok1417) mutants do 
not detach from the rectal tube. In wild type animals, the Y cell detaches from the 
rectal tube and another cell called P12.pa moves into position to replace it as a section 
of the tube. In wdr-5.1(ok1417) mutants, P12.pa and the Td– cell both attach to the 
rectal tube via adherens junctions. The white dashed line marks the ventral side of the 
worm. The yellow dashed line represents the rectal slit. Adherens junctions in the 3D 
reconstruction are color-coded based on the corresponding cell. In the bottom panels 
are graphical illustrations of the relative positions of the cells with adherens junctions 
highlighted by darker color. Scale bars, 1 μm. 
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Fig. S11 
Expression patterns of Set1 complex subunits (set-1 and wdr-5.1) and jmjd-3.1. 
(A) Representative confocal photographs of functional translational fusion proteins 
driven by native promoters for the Set1 complex components set-2 and wdr-5.1 (42), 
as well as jmjd-3.1. A double transgenic line was generated to show co-expression 
patterns for WDR-5.1::GFP and JMJD-3.1::mCherry. Blue broken lines encircle the 
nucleus of the Y/PDA cell at different developmental stages in live animals. Set1 
complex components are present throughout development and during Td into PDA in 
the Y cell nucleus. In contrast, JMJD-3.1 is absent during L1, when the Y cell 
dedifferentiates, but is detected beforehand in the embryo and during redifferentiation 
into PDA. In some cases we observed faint additional WDR-5.1::GFP staining in the 
cytoplasm (see L1 panel). (B) Representative micrographs of a transcriptional jmjd-
3.1p::GFP reporter and an engineered fosmid reporter with GFP inserted at the C-
terminus. Since a GFP reporter driven by jmjd-3.1 promoter is continuously expressed 
from Y birth to PDA formation, the absence of JMJD-3.1 protein from the L1 nucleus 
of the Y cell is likely not due to a regulation of its transcription. (C) Quantification of 
the presence and subcellular localization of different jmjd-3.1 reporters in the Y/PDA 
cell at different cellular stages. Columns represent mean data from ≥3 independent 
transgenic lines for each construct. Error bars, S.E.M.; scale bars, 1 μm.  
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Fig. S12 
Dendra2 conversion experiments. (A) jmjd-3.1(fp15) mutants injected with the 
jmjd-3.1p::jmjd-3.1::Dendra2 transgene are rescued for defects in Td (at 25°C) 
indicating that the JMJD-3.1 fusion protein is functional (n =139). (B) Representative 
fluorescence photographs of the Y/PDA cell (nucleus is outlined by a blue broken 
line), imaged with red and green channels before and after photoconversion of JMJD-
3.1::Dendra2 in L1 larvae (see materials and methods). The same animal was imaged 
with the same microscope settings after Y underwent Td. (C) Histogram  showing the 
quantification of the ratio of green to red fluorescence intensity. These results and 
those in Fig. 2D indicate that JMJD-3.1::Dendra2 is not present in the Y cell during 
dedifferentiation (L1) and that all photoconverted protein (red channel) is degraded 
prior to this step and re-synthesized thereafter. Compared to Fig. 2D, here 
photoconversion was performed during dedifferentiation rather than before. This 
confirmed that JMJD-3.1::Dendra2 is not present at this time and is resynthesized 
after dedifferentiation.  n =11. Thus JMJD3.1 levels are regulated post-translationally 
in a step-specific manner. Columns represent mean values. Scale bar, 1 μm; error 
bars, S.E.M. *p <0.01, **p<0.001. Statistical comparisons were made by Student’s t-
test. 
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Fig. S13 
Forced JMJD-3.1 nuclear localization in the Y cell during the dedifferentiation 
phase of Td results in Y-to-PDA defects. (A) Quantification of the fluorescence 
intensity of jmjd-3.1 and egl-5 transcriptional reporters in the Y cell during the L1 
larval stage indicates that the promoter of egl-5 is stronger than that of jmjd-3.1. We 
therefore used the egl-5 promoter to strongly overexpress JMJD-3.1::mCherry during 
dedifferentiation. (B) Representative photograph of a transgenic worm in which 
forced JMJD-3.1 nuclear localization during Y cell dedifferentiation resulted in a Td– 
cell that remained attached to the rectal tube and persistently expressed the epithelial 
hindgut specific marker lin-26p::GFP. Thus, ectopic JMJD-3.1 can inhibit 
dedifferentiation of hindgut identity. (C) In some other cases, the Y cell underwent 
dedifferentiation but converted into abnormal neurons with aberrant axonal migration. 
Left panel shows a wild-type axon in a non-transgenic worm (-); the right panel 
shows aberrant axonal migration in a transgenic (+) worm. Red arrowhead, cell body; 
yellow arrowhead, axon. (D) Quantification of cellular phenotypes in transgenic lines. 
The Td defect is largely mitigated by catalytic inactivation of JMJD-3.1. Together 
with Fig 2E, where JMJD3.1 nuclear localization is modulated through the deletion of 
a putative NLS and/or addition of viral SV40 NLS’, these results show that JMJD-3.1 
degradation in L1 animals is nuclear-dependent, sufficient for eliminating jmjd-3.1 
activity, and functionally important. 3 independent lines were assessed for each 
transgene; n >75; Yellow scale bar, 50 μm; white scale bar, 1 μm; black scale bar, 5 
μm. Error bars, S.E.M. 
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Fig. S14 
The UNC-3 interaction domain of JMJD-3.1 is required for its functionality. (A) 
Schematic of JMJD-3.1 protein fragments used for transgenic rescue experiments 
(below). (B) Amino acids 418-759 of JMJD-3.1, which specifically interact with 
UNC-3 (Fig. 3C), are required for the rescuing ability of a jmjd-3.1p::JMJD-
3.1::mCherry transgene injected into jmjd-3.1(fp15) mutants. Each JMJD-3.1 variant 
was expressed normally and localized to the nucleus of PDA (panels below). ∆, 
deletion of the indicated amino acids. Columns represent the means of at least three 
independent transgenic lines. Scale bar, 1 μm; error bars, S.E.M; n > 100. 
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Fig. S15 
Detection of bivalent mononucleosomes in C. elegans. (A) Mononucleosomes were 
isolated from worms (see materials and methods). DNA was extracted (middle lane) 
from mononucleosome samples and resolved on 2% agarose alongside intact 
mononucleosomes (right lane). DNA size (~147 bp for extracted DNA and ~350bp 
for intact mononucleosomes) indicates that samples are mainly homogenous 
mononucleosomes. (B) Immunoprecipitation of mononucleosomes containing 
H3K4me3 reveals the co-presence of H3K27me3. In the reciprocal experiment, 
immunoprecipitation of mononucleosomes containing H3K27me3/me2 reveals the 
co-presence of H3K4me3. Blots shown are representative of at least three 
independent experiments. 
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Table S1. 
Table S1. Predicted C. elegans histone demethylase and methyltransferase genes targeted by RNAi 
Gene Name Mammalian ortholog  Predicted or established function Td 

defects 
(n/tot.) 

 
Histone Demethylases 
Jumonji domain-containing 
F18E9.5 jmjd-3.1 JMJD3 H3K27me3/me2 demethylation 5/89 
D2021.1 utx-1 UTX/UTY H3K27me3/me2 demethylation 0/168 
F23D12.5  jmjd-3.2 JMJD3/UTY/UTX H3K27me3/me2 demethylation 0/213 
C29F7.6  jmjd-3.3 JMJD3/UTY/UTX H3K27me3/me2 demethylation 0/176 
T26A5.5  jhdm-1 FBXL10/FBXL11  Unknown 0/147 
F29B9.2  jmjd-1.2 PHF8 H3K9me2 & H3K27me2 demethylation 0/110 
F43G6.6 jmjd-1.1 JHDM1D/PHF8  Unknown 0/160 
ZK593.4 rbr-2 JARID1A/B/C/D H3K4me3 demethylation 0/62 
T28F2.4 jmjc-1 C14orf169  N/A 0/73 
Y48B6A.11 jmjd-2 JMJD2A/B/C H3K9me3/me2 & H3K36me3/me2 demethylation N/A 
C06H2.3  jmjd-5 JMJD5  Unknown 0/60 
C27F2.5 vps-22 LOC339123  Unknown 0/45 
F29B9.4 psr-1 PTDSR/JMJD6  Unknown 0/66 
Amine-oxidase domain-containing 
T08D10.2 lsd-1 LSD1/KDM1 H3K4me2/me1 demethylation 0/182 
Y40B1B.6 spr-5 LSD1/KDM1 H3K4me2 demethylation 0/206 
R13G10.2 amx-1 LSD1/KDM1  Unknown 0/78 
D1014.8 spr-1 CoREST CoREST complex interacts with spr-5 0/96 
 
Histone methyltransferases  
Polycomb group 
C50E10.4 sop-2 N/A Polycomb group ortholog 0/36 
R06A4.7 mes-2 EZH2 H3K27 methylation – PRC2 component 0/66 
F54C1.3 mes-3 N/A H3K27 methylation – PRC2 component 0/16 
C09G4.5 mes-6 EED H3K27 methylation – PRC2 component 0/65 
K07A1.12 lin-53 RBBP7/4 (RbAp46/48) H3K27 methylation – PRC2 component N/A 
Trithorax-related group 
F42A9.2 lin-49 BRD1/BRPF1 Unknown 2/73* 
T12F5.4 lin-59 ASH1L H3K4 methylation 36/71* 
Set domain-containing 
F25D7.3 blmp-1 BLIMP-1/PRDI-BF1 Unknown 0/127 
Y2H9A.1 mes-4 NSD1 H3K36me2 methylation 0/176 
C43E11.3 met-1 HYPB/Set2 H3K36 and H3K9 trimethylation 0/139 
R05D3.11 met-2 SETDB1 H3K36 and H3K9 trimethylation 0/91 
T26A5.7 set-1 SETD8 Unknown 0/114 
C26E6.9 set-2 SET1/SET1A/B H3K4me3 methylation 2/110 
C07A9.7 set-3 SMYD4 Unknown 0/113 
C32D5.5 set-4 SUV420H1 H4K20 methylation 0/162 
C47E8.8 set-5 MLL5 Unknown 0/91 

C49F5.2 set-6 
EHMT2/EHMT1/SETD2/SU
V39H1/SUV39H2 H3K9 methylation 

0/131 

F02D10.7 set-8 
SETD2/EHMT2/EHMT1/MLL
/SUV39H1/SUV39H2 Unknown 

0/37 

F15E6.1 set-9 SETD5/MLL5/ASH1L Unknown N/A 
F33H2.7 set-10 SMYD3/SMYD2 Unknown 0/260 
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F34D6.4 set-11 EHMT1 & EHMT2 
H3K9me1/me2 methylation & H3K27me2 
methylation 

0/143 

K09F5.5 set-12 SETD2 H3K9 methylation 0/104 
K12H6.11 set-13 SETMAR/SUV39H1/EHMT1 Unknown 
R06F6.4 set-14 SMYD1/SMYD3/SMYD2 Unknown 0/146 
R11E3.4 set-15 EHMT1/EHMT2/SETMAR Unknown 0/158 
T12D8.1 set-16 MLL1/2/3 H3K4 methylation 0/44 
T21B10.5 set-17 PRDM11/PRDM7/PRDM9 Unknown 0/160 
T22A3.4 set-18 SMYD1/SMYD3 Unknown 0/24 

W01C8.3 set-19 
SUV39H1/SETD2/WHSC1a
ndSCARNA22 Unknown 

N/A 

W01C8.4 set-20 EHMT2/SETMAR H3K9 methylation N/A 

Y24D9A.2 set-21 

EHMT1/EHMT2/SUV39H2/S
UV39H2/SUV39H1/SETMA
R H3K9 methylation 

N/A 

Y32F6A.1 set-22 MLL5 Unknown 0/96 
Y41D4B.12 set-23 SETMAR H3K9 methylation N/A 
Y43F11A.5 set-24 SETD5 Unknown N/A 

Y43F4B.3 set-25 
EHMT2/EHMT1/SUV39H2/S
UV39H1 H3K9 methylation 

0/175 

Y51H4A.12 set-26 SETD5/MLL5/ASH1L H3K9me3 methylation N/A 
Y71H2AM.8 set-27 SETD3 Unknown N/A 
Y73B3B.2 set-28 MLL/SETD5/MLL5 Unknown N/A 
Y92H12BR.6 set-29 SETD4 Unknown N/A 
ZC8.3 set-30 SMYD1 H3K4me1/me2 methylation 0/137 
C15H11.5 set-31 MLL5/DMXL2 Unknown N/A 
C41G7.4 set-32 EHMT1/EHMT2 H3K9 methylation N/A 

*RNAi targeted against lin-49 and lin-59 resulted in gross morphological defects in the tail of animals
confounding interpretation of the Td–  phenotype, which may have been caused by unspecific cellular 
effects. N/A, unavailable RNAi construct. 
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