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Abstract 9 

Reprogramming of somatic cells in intact nematodes allows characterization of cell plasticity 10 

determinants, which knowledge is crucial for regenerative cell therapies. By inducing muscle 11 

or endoderm transdifferentiation by the ectopic expression of selector transcription factors, we 12 

show that cell fate is remarkably robust in fully differentiated larvae. This stability depends on 13 

the presence of the Polycomb-associated histone H3K27 methylation, but not H3K9 14 

methylation: in the absence of this epigenetic mark, many cells can be transdifferentiated which 15 

correlates with definitive developmental arrest. A candidate RNAi screen unexpectedly 16 

uncovered that knock-down of somatic NotchLIN-12 signaling rescues this larval arrest. Similarly 17 

in a wild-type context, genetically increasing NotchLIN-12 signaling renders a fraction of the 18 

animals sensitive to induced transdifferentiation. This reveals an antagonistic role of the 19 

Polycomb repressive complex 2 stabilizing cell fate and Notch signaling enhancing cell 20 

plasticity.   21 
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Introduction 22 

During development, cellular potency is progressively restricted and differentiated cells have 23 

lost their plasticity. C. elegans conforms to this paradigm: early embryonic blastomeres can be 24 

converted in a number of cell types by ectopically expressing selector transcription factors1-5, 25 

while later during development most cells lose this capacity. In fully differentiated animals, only 26 

one transcription factor, the endodermal-specifying ELT-7 was shown to be able to induce 27 

transdifferentiation of pharyngeal cells into an intestinal-like cell type6. Nematodes are an 28 

interesting system to characterize the molecular players modulating somatic cell fate plasticity 29 

during development7. Previous studies showed that in embryos, the elimination of the 30 

Polycomb complex or GLP-1Notch signaling extend the blastomeres plasticity period8,9. In 31 

differentiated animals, only few factors are known to modulate cell plasticity, most of which 32 

were characterized in a natural transdifferentiation event, the endodermal Y to neuronal PDA 33 

conversion10-12. Chromatin modifications appear prominent, as the temporally controlled 34 

expression of distinct histone modifiers is necessary for conversion11. Here we report a single-35 

copy cell fate induction system for muscle and endoderm. Using muscle induction, we show 36 

that cell fate is remarkably stable in fully differentiated animals of the first larval stage as only 37 

one cell was found to transiently express muscle markers. In contrast, in the absence of the 38 

Polycomb complex muscle fate induction leads to aberrant expression of muscle markers in 39 

numerous cells as well as a robust larval arrest. Using this arrest as a reporter for cell plasticity 40 

regulators, we demonstrate a role of the Notch signaling pathway in enhancing cellular 41 

plasticity, thus antagonizing Polycomb cell fate stabilization.  42 
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Results and Discussion 43 

All systems used to date to induce transdifferentiation are based on multicopy arrays (reviewed 44 

in 13). Arrays are epigenetically silenced and highly enriched for silent histone marks (histone 45 

H3 lysine 9 and 27 (H3K9/27) methylation)14,15. This renders the analysis of the function of 46 

these marks on cell plasticity difficult. To overcome this issue, we integrated single copies of a 47 

heat-shock (HS) inducible construct driving either a muscle4 (hlh-1/MyoD) or an endoderm3 48 

(end-1/GATA1) specifying transcription factor. A trans-spliced mCherry ORF is placed 49 

downstream of the transcription factor sequence to control for expression (Figure 1A). Muscle 50 

cells are identified by expression of gfp::histone H2B controlled by the heavy chain myosin 51 

promoter myo-3. As for arrays, ectopic hlh-1 or end-1 expression in early embryos (20-100 52 

cells) leads to irreversible developmental arrest (Figure 1B). Moreover, ectopic HLH-1 induced 53 

cellular twitching about 10 hours post induction and many (but not all) cells in these embryos 54 

displayed green nuclei, suggesting transdifferentiation into muscle fate (Figure 1B, HLH-1ect., 55 

arrows). As previously reported8, cellular plasticity is lost later during development, where 56 

expression of either transcription factors has no phenotypic effect and animals hatch normally 57 

(Figure 1-S1). 58 

 59 

Cell fate of differentiated animals is robust 60 

The fluorescent muscle fate reporter allows the visualization of potentially transdifferentiating 61 

cells beyond embryonic development. When HLH-1 was expressed in fully differentiated first 62 

larval stage animals, twenty-four hours post induction (animals in L2-L3 stage), about 50% of 63 

the animals had one more than the normal 96 myo-3 expressing cells (Figure 1D). This 64 

additional cell was located in the tail region between the gut and the rectum and present in 65 

46% of the animals (n=122), but never observed in control HS larvae (n=91). This location 66 

corresponds to the anal sphincter cell16 (Figure 1E, arrow). Indeed, a cytoplasmic myo-3p::RFP 67 

marker highlighted the typical, saddle-like shape of this cell in 9 out of 13 worms 24h post hlh-68 

1 induction (Figure 1E, bottom right). 48 hours post induction however, high expression of the 69 

muscle marker in the anal sphincter cells was no longer visible (Figure 1-S2). We conclude 70 
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that upon HLH-1 expression, the anal sphincter cell transiently expresses muscle-specific 71 

markers but subsequently represses these, supposedly reverting to its normal fate. 72 

Interestingly, this cell is epigenetically close to a muscle as its sister is a body wall muscle 73 

cell16,17. Reversion to silencing of the muscle marker might be a consequence of signaling from 74 

surrounding cells inhibiting complete fate conversion18. Altogether, our experiments 75 

demonstrate that differentiated animals are remarkably robust to induction of muscle 76 

transdifferentiation, with a single cell transiently expressing a muscle-specific marker.  77 

 78 

Absence of H3K9 methylation or perinuclear H3K9me anchoring has no effect on cell 79 

plasticity in differentiated animals 80 

Anchoring of H3K9 methylated heterochromatin at the nuclear periphery was recently shown 81 

to help stabilize ectopically induced cell fates in embryos19. We therefore asked whether this 82 

feature could be extended to the first larval stage by testing mutants deficient for either H3K9 83 

methylation or anchoring of methylated H3K9 at the nuclear periphery (set-25 met-2 or cec-4 84 

mutants, respectively)14,19. In both mutants, ectopic expression of hlh-1 did not lead to obvious 85 

phenotypical alterations nor did it increase the total number of green nuclei per worm or the 86 

proportion of animals in which the anal sphincter cell expressed muscle markers (data not 87 

shown and Figure 1-S3). As for wild-type animals, muscle marker expression was no longer 88 

observed in this cell 48 hours post induction. In conclusion, ablation of H3K9 methylation or its 89 

perinuclear anchoring does not impact on cellular plasticity in fully differentiated animals. 90 

 91 

Absence of the Polycomb Repressive Complex leads to larval arrest upon hlh-1MyoD or 92 

end-1GATA-1 expression 93 

H3K27 methylation, deposited by the Polycomb Repressive Complex 2 plays a crucial role in 94 

the modification of the epigenetic landscape during development of worms and other 95 

organisms20-22. Ablation of PRC2 components leads to an elongation of the embryonic plasticity 96 

window and renders germline cells amenable to fate conversions8,23. While mes-2(RNAi) 97 

animals are sterile, second generation mes-2 homozygous mutant animals develop normally, 98 
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although sterile. This generation has no detectable H3K27 methylation, hence the mark is 99 

dispensable for cell fate specification under normal conditions24. However, ectopic expression 100 

of HLH-1 in first larval stage mes-2 F2 animals has dramatic effects: 93% of the worms arrest 101 

larval development (Figure 2A, compare with 1C; scoring in 3A). Germline cell number 102 

confirmed that most animals arrest at the L1 stage (Figure 2B, mes-2 HLH-1ect., insert). 103 

Developmental arrest is a consequence of HLH-1 expression and not the heat-shock used for 104 

hlh-1 induction as heat-treated mes-2 control animals developed normally (Figure 2A, 3A). 105 

Although motile and alive, the developmentally arrested animals remain small and die without 106 

resuming development seven to ten days post-induction. Physiologically, these animals show 107 

reduced pharyngeal pumping (75 pumps per minute (ppm) versus 185 ppm for wild-type or 108 

control mes-2 animals). Similarly to HLH-1, ectopic expression of END-1 leads to 109 

developmental arrest in 60% of mes-2 animals, although at later stages of development (Figure 110 

2C, 3A). Arrest is as stringent as for HLH-1ect. since these animals die within 3-7 days without 111 

resuming development.  112 

In wild-type animals, apart from the anal sphincter cell, HLH-1ect. expression has no effect on 113 

the number of cells expressing the muscle marker. This number increases from one larval 114 

stage to the next correlated with the number of muscle cells16 (Figure 2D, WT HLH-1ect.). In 115 

contrast, more than 90% of the mes-2 L1 arrested animals expressing HLH-1 have more than 116 

the 81 green nuclei per L1 animal, with numbers ranging from 82 to 97 (24h post HS: 33 out 117 

of 34; 48h post HS: 23 out of 25; mean cell number: 90.8, median: 90; Figure 2D mes-2 HLH-118 

1ect.). In contrast, END-1ect. did not lead to the appearance of additional cells positive for the 119 

muscle marker but induced the same larval arrest suggesting it similarly perturbs cell fate 120 

(Figure 2D). Cells expressing the muscle marker upon HLH-1ect. did not show a preferential 121 

localization, unlike in wild-type animals. Moreover, RNA seq of arrested L1 animals failed to 122 

uncover a cell type specific transcriptional signature (data not shown). Collectively, this 123 

suggests that in the absence of PRC2, HLH-1ect. and END-1ect. induce stochastic 124 

transdifferentiation as observed in other systems20,25,26 and that this transdifferentiation leads 125 
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to developmental arrest. Hence, although dispensable for normal fate specification, 126 

PRC2/H3K27me are essential to stabilize cell fate upon perturbations. 127 

 128 

Notch signaling enhances cell fate plasticity 129 

If PRC2 is essential to terminate plasticity, knock-down of any factor enhancing plasticity could 130 

suppress larval arrest induced by the expression of HLH-1 or END-1 in mes-2 animals. We 131 

therefore screened by RNAi a library of previously characterized genes involved in cell 132 

plasticity in C. elegans (Table S1). Most RNAi had no effect and a large majority of mes-2 F2 133 

animals arrested development upon HLH-1ect. expression (Figure 3-S1). In contrast, lin-134 

12(RNAi) rescued 55% of the population which developed to adulthood (versus 96% animals 135 

arrested as L1 for control RNAi; Figure 3C). LIN-12 is one of the two Notch receptors 136 

homologs. Knock-down of the second homolog glp-1 had no effect, in agreement with its major 137 

role in the germline and during embryogenesis27. Similarly to lin-12 RNAi, knock-down of the 138 

Notch ligand components lag-2, dos-2 and dos-3 rescued larval arrest at a slightly lower 139 

degree than lin-12 RNAi (42, 39 and 21% of animals reaching adulthood, respectively). Rescue 140 

from larval arrest by lin-12(RNAi) was also observed upon END-1ect. induction, in which we 141 

could detect a reduction from 18% to 10% of arrested L1 worms by lin-12 RNAi (n=582, 664). 142 

We conclude that LIN-12Notch signaling enhances cell plasticity, thereby antagonizing PRC2 143 

stabilization of cell fate. Similarly, increasing LIN-12Notch activity by introducing a gain-of-144 

function lin-12 allele in a PRC2 wild-type background leads to larval arrest upon HLH-1 145 

expression in 3% (n=838) of the animals, while this was never observed in animals with normal 146 

Notch signaling (n=1843, p=5.10-15). Increasing Notch signaling therefore renders animals 147 

more sensitive to ectopic transcription factor expression. Interestingly, LIN-12Notch signaling 148 

was previously shown to accelerate dauer exit, during which animals undergo major 149 

reorganization and cell fate changes28. Similarly, Notch signaling is essential to endow the 150 

endodermal Y cell with the competence for transdifferentiation and enhances germline cell 151 

reprogramming by antagonizing Polycomb-mediated silencing (see accompanying 152 

manuscripts). Together, this suggest a widespread mechanism in the germline and the soma 153 
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to control cell fate plasticity by the fine balance between PRC2 restricting pluripotency and 154 

Notch signaling enhancing it.  155 

 156 

Methods 157 

 158 

General worm methods: 159 

Unless otherwise stated, C. elegans strains were grown on NG2 medium inoculated with OP50 160 

bacterial strain at 22.5°C. The dominant lin-12(n905) gain of function mutation was introduced 161 

as in 29. 162 

Synchronization and TF induction in embryos and larvae 163 

For embryos, wild-type or first generation mes-2 gravid adults were dissected in M9, 1 and 2 164 

cell stage embryos were transferred to the 2% agar pad and incubated at 22.5°C until they 165 

reached the desired stage as described in 30. The developmental stage was verified before HS 166 

by imaging and the expression of the transcription factor was induced by 10’ heat shock at 167 

33°C in a PCR thermocycler. 168 

For larvae synchronization, wild-type worms were synchronized either by letting gravid adults 169 

lay eggs for 2-4 hours on plates or by bleaching gravid adults. Embryos were then left to hatch 170 

overnight at 22.5°C. mes-2 animals are sterile in the second generation. Synchronized F2 171 

animals were prepared by manually picking F1 homozygotes (phenotypically Unc) from 172 

balanced parents (wild-type). F2 homozygotes were obtained as for the wild-type animals. For 173 

TF induction, synchronized worms were washed off the plates with M9, transferred to an 174 

Eppendorf tube, spun at 1000 g for 1 minute and washed once before spinning them again. 175 

The supernatant was then aspirated to concentrate the worms in a small volume (~20-50µL). 176 

Animals were heat-shocked in a 33°C water bath for 30 min, before transferring them to a fresh 177 

plate seeded with OP50 and incubated at 22.5°C 178 

Evaluation of the development stage of the animals 179 

Developmental stage of wild type worms is evaluated 2 days post induction. Supposedly 180 

arrested animals were moved to new plates to assess the reality of the developmental arrest. 181 
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For mes-2 strains, F2 animals are sterile and develop slightly slower than wild-type, which 182 

allowed staging at day 3 post induction when they usually reach adulthood at 22.5°C. Worms 183 

were scored according to their size and the appearance of the vulva and gonad into L1, L2-3, 184 

L4 and adult. The mes-2 worms were checked again at day 7 post induction to verify the 185 

results.  186 

Imaging and image analysis 187 

The worms were imaged on an iMIC (FEI Munich GmbH) using the 10X air, 20X air, 40X oil, 188 

60X 1.4 NA oil lens equipped with filters for DIC, brightfield mCherry and GFP detection and 189 

an ORCA-R2 CCD camera (Hamamatsu). To count cells expressing muscle-specific 190 

GFP::H2B, whole worms were imaged with 40x magnification in z stacks with a 1.5 µm distance 191 

between planes. Pictures were stitched together using Fiji and the number of GFP positive 192 

muscle cells was counted using point picker. To measure global mCherry expression, regions 193 

of interests were defined around animals and in the background to measure average 194 

fluorescence by animal. Final graphical assembly and comparisons were made in Microsoft 195 

Excel and R. All imaging experiments were performed at least twice with a minimum of 3 196 

samples. 197 

Pharyngeal pumping measurements 198 

Measurements of the pharyngeal pumping rate was performed as described31. Countings were 199 

performed for each worm 10 times at 30 seconds intervals in feeding conditions. If a worm 200 

crawled out of the food, counting was stopped until the worm moved again into OP50. 201 

RNAi experiments by feeding 202 

Double stranded expressing bacteria Ahringer library, 32 were seeded on NG2 plates to deplete 203 

expression of the targeted genes. Heterozygous L3-L4 mes-2 animals were moved onto RNAi 204 

plates and mes-2 homozygous F2 generation was used for the experiments. After induction of 205 

the transcription factor expression, worms were moved to RNAi plates again.  206 
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Figure legends 207 

 208 

Figure 1 209 

A. Single-cell readout cellular plasticity sensor. Cell-fate specifying transcription factors hlh-1 210 

(MyoD homolog, inducing muscle fate) or end-1 (GATA-1 family homolog, inducing 211 

endodermal/intestinal fate) are induced by heat-shock treatment. Both transcription factors 212 

open reading frames are placed upstream of a trans-spliced SL2 mCherry ORF, providing a 213 

visual readout for their expression. A cell fate marker (histone H2B::GFP) for muscle fate is 214 

integrated elsewhere in the genome. All constructs are present as single copy insertions. Upon 215 

induction of the expression of the transcription factor, red cytoplasmic fluorescence indicates 216 

correct induction while nuclear green fluorescence informs on the muscle differentiation 217 

potential of the given cell. B. Muscle cell fate induction in early embryos (~35 cell stage). 218 

Pictures show DIC, red and green fluorescence channels before induction and 6h post 219 

induction, in a mCherry control strain and upon HLH-1 ectopic expression. Upon expression 220 

of HLH-1, embryos rapidly arrest development and a number of cell express the muscle-221 

specific marker (arrows). Scale 10 µm. C. Brightfield images of wild-type worms ectopically 222 

expressing either mCherry or hlh-1 24 and 48 hours post induction. Bar 25 µm. D. Number of 223 

GFP::H2B positive cells of non-induced and induced worms 24 hours post induction. Red: 224 

mCherry control; blue: HLH-1. E. Upper left: GFP::H2B signal in an animal ectopically 225 

expressing HLH-1 imaged 24 hours post induction (z maximal intensity projection). Bar 100 226 

µm. Upper right: magnification of the tail region. The additional nucleus expressing GFP::H2B 227 

is indicated with an arrow. Bar 10 µm. Lower left: DIC/green fluorescence overlay of the tail of 228 

an animal of the same strain, imaged 24 hours post induction of HLH-1. Bar 10 µm. Dashed 229 

line: gut, white arrow: additional cell expressing muscle markers. Lower right: same tail region 230 

than in lower left, imaged 24 hours post HLH-1 induction in a strain carrying a cytoplasmic red 231 

muscle marker (myo-3p::RFP). Bar 10 µm. The cytoplasmic RFP signal outlines the 232 

characteristic shape of the anal-sphincter cell (arrow). 233 

 234 
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Figure 2 235 

A. Brightfield images of mes-2 mutant control animals 24/48 hours post heat-shock. Next to 236 

the picture of the entire animal (bar 25 µm), a magnification of the gonad/vulva is shown for 237 

staging purposes (bar 25 µm). B. Brightfield images of mes-2 mutant animals ectopically 238 

expressing HLH-1 24/48 hours post induction. C. Brightfield images of mes-2 mutant animals 239 

ectopically expressing END-1 24/48 hours post induction. D. Brightfield images of rescued 240 

mes-2 mutant animals grown on lin-12(RNAi) ectopically expressing HLH-1 24/48 hours post 241 

induction. E. GFP::H2B positive nuclei in wild-type animals (white) and mes-2 arrested animals 242 

upon ectopic expression of either HLH-1 (blue) or END-1 (purple) 24 and 48 hours post 243 

induction in the first larval stage of fed animals. The short solid line indicates the mean while 244 

the dashed line the median value. 245 

 246 

Figure 3 247 

A. Scoring of animal development 3 days post induction at the first larval stage. Comparison 248 

of control animals to strains ectopically expressing HLH-1 or END-1 in a wild-type or mes-2 249 

genetic background. Proportions of the populations are shown. Black: animals in the first larval 250 

stage; dark grey: animals in the second/third larval stage; light gray: fourth larval stage; white: 251 

adult worms. B. Scoring of development 3 days post induction of HLH-1 expression at the first 252 

larval stage in mes-2 animals fed on RNAi for the indicated genes. Color code as in A. C. 253 

Scoring of arrested L1 animals 3 days post induction of HLH-1 expression at the first larval 254 

stage in wild-type animals with the dominant lin-12(n905) mutation. Fisher Test p value 5.10-255 

15. 256 

 257 

Supplementary figures: 258 

Figure 1-S1  259 

Phenotypic consequences of the ectopic induction of hlh-1 or mCherry in wild-type and mes-2 260 

embryos from 2E, 4E, 8E and 16E stage, scored 24h post induction. The black bars indicate 261 
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larvae that develop and hatch, the grey bar animals which developed but failed to hatch while 262 

the white bars are animals converted to muscle lumps. 263 

 264 

Figure 1-S2  265 

Proportion of the population in which the anal sphincter cell expresses the muscle marker in 266 

wild-type animals after ectopic induction of HLH-1 or mCherry expression at the L1 stage, 267 

scored 12, 24, 36 and 48 hours post-induction. The black bars represent the presence of myo-268 

3p::H2B::GFP expression at the sphincter cell at a similar or stronger expression level than the 269 

weakest bona fide muscle cell in the tail region and the white bars represent an expression 270 

signal weaker than the surrounding muscle cells.  271 

 272 

Figure 1-S3  273 

Proportion of the population in which the anal sphincter cell expresses the muscle marker in 274 

set-25 met-2 or cec-4 mutant animals after ectopic induction of HLH-1 or mCherry expression 275 

at the L1 stage, scored 24 and 48 hours post-induction. Scoring as in Figure 1-S2.  276 

 277 

 Figure 3-S1  278 

Evaluation of worm development stages 3 days post L1 HS of mes-2 HLH-1 worms hatched 279 

after feeding parents on different RNAi conditions.  280 

 281 
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Strains list 366 

367 
Strain Genotype 

PMW4 gwIs4[baf-1::GFP-lacI;myo-3::RFP] X 

PMW200 rrrSi261[myo-3p::cey-4::SL2::gfp:h2b; unc-119] I. ubsSi13[hsp-16.2p::hlh-1::SL2::mCherry] II. unc-119(ed3) III. 

PMW217 rrrSi261 I. ubsSi14[hsp-16.2p::end-1::SL2::mCherry] II. unc-119(ed3) III. 

PMW218 rrrSi261 I. gwSi3[hsp16.3p::mCherry] II. unc-119(ed3) III. 

PMW262 rrrSi261 I. ubsSi13 II. unc-119(ed3) met-2(n4256) set-25(n5021) III. 

PMW283 rrrSi261 I. gwSi3 II. unc-119(ed3) met-2(n4256) set-25(n5021) III. 

PMW284 rrrSi261 I. mes-2(bn11) unc-4(e120) / mnC1 II. 

PMW285 rrrSi261 I. ubsSi13 mes-2(bn11) unc-4(e120) / mnC1 II. unc-119(ed3) III. 

PMW292 ubsSi13 II. unc-119(ed3) III. gwIs4 X. 

PMW392 rrrSi261 I. ubsSi14 mes-2(bn11) unc-4(e120) / mnC1 II. unc-119(ed3) III. 

PMW426 rrrSi261 I. mes-2(bn11) unc-4(e120) / mnC1 nIs190 II. 

PMW427 rrrSi261 I. ubsSi13 mes-2(bn11) unc-4(e120) / mnC1 nIs190 II. unc-119(ed3) III. 

PMW428 rrrSi261 I. ubsSi14 mes-2(bn11) unc-4(e120) / mnC1 nIs190 II. unc-119(ed3) III. 

PMW476 rrrSi261I. ubsSi13 II. lin-12(n905) III. 

N2 Wild-type Bristol strain 
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Table S1 368 

RNAi gene: functionality of the gene: Reference: 

L4440 vector control  

lin-12 
One of the two Notch receptors required for the Y to 
PDA induction and fate commitment during 
embryogenesis. 

(Jarriault, Schwab, & 
Greenwald, 2008]) (I. 
Greenwald, 2005; I. S. 
Greenwald, Sternberg, & 
Horvitz, 1983) 

glp-1 
Second Notch receptor involved in cell fate 
commitment during embryogenesis and in the control 
of the mitotic cycle of germ cells  

(Berry, Westlund, & Schedl, 
1997; Djabrayan, Dudley, 
Sommermann, & Rothman, 
2012; Priess, 2005) 

mep-1 
A homolog of the NURD complex, which is required 
for somatic differentiation and might counteract MES. (Unhavaithaya et al., 2002) 

unc-120 
Downstream factor of hlh-1 involved in embryonic 
body wall muscle development and which ectopic 
induction converts early embryos into muscle tissue. 

(Baugh et al., 2005; Fukushige, 
Brodigan, Schriefer, Waterston, 
& Krause, 2006) 

lag-2 Notch ligand. (Lambie & Kimble, 1991; 
Priess, 2005) 

elg-27 
A member of the NODE complex required in the 
initiation of the Y to PDA transdifferentiation. 

(Kagias, Ahier, Fischer, & 
Jarriault, 2012) 

sem-4 
A DNA-binding factor interacting with NuRD and 
NODE, required in the initiation of the Y to PDA 
transdifferentiation.  

(Jarriault et al., 2008]) (Kagias 
et al., 2012) 

ceh-6 
A member of the NODE complex required in the 
initiation of the Y to PDA transdifferentiation. (Kagias et al., 2012) 

fbf-1 
A RNA-binding protein promoting continuous mitosis 
in germ cells. (Kimble & Crittenden) 

fbf-2 
A RNA-binding protein promoting continuous mitosis 
in germ cells. (Kimble & Crittenden) 

rnt-1 

The Runx transcription factor crucial to regulate the 
balance between seam cell proliferation and 
differentiation, promoting the proliferative fate in 
posterior seam daughters. 

(Kagoshima et al., 2007; 
Nimmo, Antebi, & Woollard, 
2005; Xia, Zhang, Huang, Sun, 
& Zhang, 2007) 
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cki-1  
A cyclin-dependent kinase inhibitor only expressed in 
the Y cell and believed to be required for Y to PDA 
transformation initiation. 

(Richard et al., 2011) 

ceh-16  
Seam cell homeostatic control between differentiation 
and proliferation. ceh-16 loss of function mutation will 
drive seam cells into differentiation.  

(Huang, Tian, Xu, & Zhang, 
2009) 

apr-1 
A member of the Wnt signaling pathway, suppressor 
of ceh-16(lf) mutations. (Huang et al., 2009) 

mex-3  
Involved in germline fate maintenance. Mutation 
causes ectopic transdifferentiation of germ cells. 

(Ciosk, DePalma, & Priess, 
2006) 

gld-1  
Involved in germline fate maintenance. Mutation 
causes ectopic transdifferentiation of germ cells. (Ciosk et al., 2006) 

mes-4 
Regulation of active chromatin states and the 
exclusion of the MES-2/MES-3/MES-6 chromatin 
repression complex from the autosomes.  

(Fong, Bender, Wang, & 
Strome, 2002) 

dpy-30 
A nuclear protein essential early in embryogenesis for 
dosage compensation, believed to be involved in 
epigenetic regulation of transcription. 

(Hsu, Chuang, & Meyer, 1995) 

egl-38 
Mutations cause additional transdifferentiation of a 
second rectal cell into a PDA neuron. 

(Chamberlin et al., 1997; 
Jarriault et al., 2008) 

mab-9  
Mutations cause additional transdifferentiation of a 
second rectal cell into a PDA neuron. 

(Chisholm & Hodgkin, 1989; 
Jarriault et al., 2008) 

bet-1  
Methylated histone binder, involved in cell fate 
maintenance. 

(Shibata, Takeshita, Sasakawa, 
& Sawa, 2010) 

mys-1 
Member of the MYST family of histone 
acetyltransferases (MYST HATs) which regulates 
BET-1 and is believed to maintain cell fate. 

(Shibata, Sawa, & Nishiwaki, 
2014; Shibata et al., 2010) 

mys-2  
Member of the MYST family of histone 
acetyltransferases (MYST HATs) which regulates 
BET-1 and is believed to maintain cell fate. 

(Shibata et al., 2014; Shibata et 
al., 2010) 

utx-1 
Downstream factor of glp-1/Notch signalling in the 
germline (personal communications B. Tursun and 
Ciosk), H3K27 demethylase. 

Pers. comm. B. Tursun/R. 
Ciosk 

set-2 
A H3K4 methyltransferase required during the Y to 
PDA transdifferentiation. (Zuryn et al., 2014) 
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wdr-5.1 
A H3K4 methyltransferase required during the Y to 
PDA transdifferentiation. (Zuryn et al., 2014) 

lin-53 
Involved in germline fate maintenance. Mutation 
renders germ cells plastic towards an induced 
neuronal differentiation. 

(Tursun, Patel, Kratsios, & 
Hobert, 2011) 

sir-2.1 
A sirtuin that deacetylase telomeric histones and 
protect those homologues sequences from 
recombination events. 

(Wirth et al., 2009) 
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