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Materials and Methods 
 
Immunofluorescence 

Ovaries and testes were dissected in 1X PBS  +  0.05% BSA and fixed with 4% PFA in 1X 
PBS for 17 minutes (min) at room temperature.  

For H3K27me3 staining, embryos were collected for 0-20 min or 0-120 min dechorionated, 
fixed with ice-cold methanol:heptane (1:1) and washed three times with ice-cold methanol. 

For HA-staining, embryos were collected, dechorionated and transferred to 10 mL heptane 
before 5 mL of the fixative (4% PFA in 1X PBS) were added. After shaking the embryos for 20 
min the aqueous layer was removed and 5 mL of methanol were added. After vortexing, the 
devitillinized embryos settled to the bottom of the tube and were ultimately washed three times 
with ice-cold methanol. 

Subsequently the embryos (or ovaries and testes) were washed with 1X PBS + 0.2% Triton 
and blocked with 1% BSA before they were incubated for 2 h at room temperature (for 
H3K27me3) or overnight at 4 °C with the primary antibody. After washing with 1X PBS + 0.2% 
Triton, the secondary antibody and DAPI were incubated for another 2 h at room temperature. 
The embryos were then washed another four times with PBS + 0.2% Triton. VectaShield (Vector 
Laboratories H-1000) was used as mounting medium. The fly strains used for these experiments 
and their description is given in Table S1. All antibodies are listed in Table S2.  

 
Imaging and Signal quantification 

All images were acquired using the confocal laser scanning microscopes Leica TCS SP5 or 
Zeiss ELYRA PS1. Stacks were assembled using Fiji (36) or Imaris 8.1 (Bitplane). 

For signal quantification the surfaces of the respective cells were manually assigned and the 
Intensity Sum was exported using Imaris 8.1. For plotting the signal, the intensity sum of the 
background was subtracted and the signal of the target was normalized to the DAPI signal.   
 
Western Blot 

Embryos were collected into Laemmli-Buffer (2 embryos per µL), sonicated 
(BioruptorPico, 10 cycles, 30 sec on/off) or crushed with a pestle, subsequently run on SDS-
PAGE and transferred to PVDF membrane using Wet-Blot. 10 or 20 embryos were loaded per 
lane. The ECL signal was recorded using Amersham Hyperfilm ECL (GE Healthcare Life 
Sciences) or ChemiDoc Imaging System (Bio-Rad). All antibodies details are listed in Table S2.  
 
Total RNA extraction for RNA-Seq and qPCR 

Embryos were collected on apple juice agar plates and by using halocarbon oil 27 (Sigma 
9002-83-9), they were staged under a stereoscope equipped with transmitted light.  25 hand-
picked embryos were transferred into TRIzol Reagent (Ambion 12034977) and crashed with a 
small pestle. After chloroform extraction, the RNA was precipitated with Isopropanol, the pellet 
washed with 80% Ethanol and resuspended in TURBO™ DNase (Ambion AM2238) reaction 
mix. After inactivating the DNase the RNA was subjected to library preparation using the 
TruSeq Stranded Total RNA with Ribo-Zero Gold (Illumina) Kit or using the NEBNext rRNA 
depletion Kit (mouse/human/rat #E6310) followed by library preparation through the NEBNext 
Ultra Directional RNA Library Prep Kit for Illumina (#E7420). These libraries were generated 
starting from 1 µg of total RNA and amplified using 12-13 cycles of PCR. Alternatively the 



	 	

RNA was used for cDNA synthesis (First Strand cDNA Synthesis, ThermoScientific #K1612) 
and following qPCR in a total reaction volume of 10 µL (FastStart Universal SYBR Green 
Master (Rox) Roche 04913850001 or Lightcycler FastStart SYBR Green Master 04673484001). 
(qPCR program: Preincubation: 600 sec at 95 °C, 2 Step Amplification: 15 sec at 95 °C, 60 sec 
at 60 °C – repeat 55x, Melting Curve: 15 sec at 95 °C, 60 sec at 60 °C, 1 sec at 95 °C, Cooling: 
30 sec at 37 °C). Ct values were determined using the fitpoint method and then exported to 
further analyze the expression levels. The mRNA levels were normalized to the ribosomal gene 
RP49 and WT expression. Primers sequences are given in Table S3. 
 
Embryo collection and ChIP-Seq 

To enrich certain developmental stages, embryos were collected for 30 min on apple juice 
agar plates and aged at 25 °C according to the desired stage (cycle 9-13 for 70 min, cycle 14 for 
140 min). 

Dechorionated embryos were transferred to 10 mL heptane and crosslinked with 5 mL 1% 
PFA in buffer A (60 mM KCl, 15 mM NaCl, 15 mM HEPES [pH 7.6], 4 mM MgCl2) for 15 min 
at room temperature on an orbital shaker. The crosslinking was stopped by the addition 225 mM 
glycine (final concentration) followed by incubation for 5 min. After washing with buffer A + 
0.1% Triton, the embryos were hand-staged on a cooling station under a microscope with 
transmitted light according to their typical morphological traits.  

During early development, all nuclei divide in the syncytial blastoderm. The number of 
cycles corresponds to the mitotic divisions. At cycle 9 the nuclei migrate to the periphery of the 
embryo and an initial subset of 100 genes is transcribed. The migration of the nuclei to the 
periphery of the embryo can be used as readout to follow the early developmental cycles. After 
14 mitotic divisions the embryo is fully transcriptionally competent and membranes invaginate in 
between the nuclei. For a schematic representation see Fig. 2A and Fig. S1F. 

Staged embryos were double-checked independently by two lab members and stored at -80 
°C. For cycle 1-8 and 9-13, 1000-4000 embryos were used per experiment, for cycle 14, 400-700 
embryos were used. 

To extract the nuclei the embryos were transferred into Lysis buffer (140 mM NaCl, 15 mM 
HEPES [pH 7.6], 1 mM EDTA, 0.5 mM EGTA, 1 % TritonX100, 0.5 mM DTT, 0.1 % Sodium 
Deoxycholate, 10 mM Sodium Butyrate, 1X  Protease Inhibitors) and subjected to ultrasound 
treatment (Covaris E220, 45 sec, peak power 75, duty factor 10, cycles burst 200). The nuclei 
were not pelleted nor washed; all following steps were conducted as described previously in (6), 
with slight changes regarding the shearing and chromatin precipitation starting at the lysis step. 
The chromatin was sheared using Covaris E220 (900 sec, peak power 140, duty factor 5, cycle 
burst 200). The quality of the shearing was inspected on a Bioanalyzer 2100 (Agilent). The 
chromatin was concentrated after elution using ChIP DNA Clean & Concentrator columns 
(Zymo Research). All antibodies and the used concentration are listed in Table S2.  

Libraries were prepared according to manufacturer’s instructions using the NEBNext Ultra 
DNA Library Prep Kit for Illumina and quality controlled on a Bioanalyzer 2100 (Agilent). 
Depending on the chromatin concentration of the Input between 12-14 cycles of PCR were 
performed to amplify the libraries. Sequencing was done using the HiSeq or NextSeq Illumina 
platform using the paired end sequencing option. 

To control the ChIP assay, qPCR was performed in a total reaction volume of 10 µL. The 
signal of the IP was normalized to 1% and 10% of the Input to calculate the recovery (% Input). 
For the PCR program see Total RNA extraction for RNA-Seq and qPCR and primers are given 



	 	

in Table S3. To validate targets by ChIP-qPCR time-staged embryos were collected (2:20-2:50 h 
after egg deposition). This time interval corresponds to cycle 14.  
 
Phenotypical characterization of embryos and induction of RNAi in the female germline 
To induce the RNAi- knock-down (KD), females carrying a transgene encoding the shRNA were 
crossed to males of the Gal4-driver. See Table S1 for further information on the fly lines. The 
progenies of this cross are KD for the target in the germline. This KD strategy overcomes the 
oogenesis defects that had previously hindered the functional analysis of chromatin modifiers in 
early embryogenesis. See Fig. 1A for a schematic depiction. The KD starts at around stage 3 of 
oogenesis and lasts until its end (arrow and red areas - in Fig.1A). In case of E(z)-KD, E(z) is 
still expressed in the germarium (green - in Fig. 1A). The oocyte is determined at stage 3 and 
stops cycling. By employing this strategy, late stage ovaries are devoid of E(z) mRNA and 
protein without interfering with meiosis, without affecting fertilization and without reducing the 
level of H3K27me3 on the oocyte, therefore enabling the study of early embryos devoid of E(z) 
mRNA and protein. 
To determine the hatching rate of RNAi mediated E(z)-KD embryos, the embryos were collected 
for 0-1 h on apple juice agar plates. From the plates 50 embryos were randomly picked per 
experiment and transferred to a new plate in groups of 10. The hatching rate was calculated per 
group of 50 embryos and was plotted in a graph. The n gives the total number of embryos that 
were used in the experiment. 

To complement this experiment we made use of a well-studied temperature sensitive allele 
of E(z) (E(z)-TS).Cages of flies homozygous for the E(z)-TS were kept at room temperature 
(permissive) and 29 °C (non-permissive). The embryos were collected for 0-3 h on apple juice 
agar plates, submerged with halocarbon oil 27 and embryos at cycle 14 (zygotic genome 
activation) were hand-picked. These embryos were transferred to a new apple juice plate in 
groups of 10. Per experiment 50-200 embryos were aligned per plate. The embryos were then 
left to develop for at least 30-36 h at either a permissive temperature, non-permissive 
temperature or they were shifted from the non-permissive temperature to a permissive 
temperature (referred to as shifted at ZGA). For each group the hatching-rate was calculated and 
is plotted in a graph, the n gives the total number of embryos that were used in the experiment.  

For ChIP, western blot and cuticle preparations embryos that did not hatch after 36 h were 
picked, for the control that developed all the time at room temperature embryos were picked at 
stage 17 before hatching from the egg shell. 
 
 
Cuticle preparation and characterization of homeotic transformation phenotype 

Hand-picked embryos were manually dechorionated with 50% bleach in a dish. After 
washing the embryos with buffer A + 0.1% Triton they were transferred to a glass-slide and the 
remaining buffer was removed with tissue. The embryos were mounted in Hoyer’s medium (30 g 
of gum arabic, 200 g of chloral hydrate, 20 ml of glycerol, 50 ml of distilled water) and 
incubated in a hybridization oven overnight at 65 °C. After all tissue had been dissolved the 
embryos were devitillinized by gently tapping the coverslip with a dissection needle.  

The embryos were imaged using a dark field microscope. After scanning all slides the 
embryos were classified into one of five different groups based on the phenotype (homeotic 
transformation, other developmental defects, no phenotype/WT, no cuticle secreted, not 
classified). 



	 	

 
Probe generation for in situ hybridization 

Probes against the gene of interest were amplified from cDNA adding a T7 promoter with 
the forward primer and a T3 promoter with the reverse primer. Fragments of the corresponding 
size were subcloned into pJET 1.2 (Thermo Fisher Scientific, #K1232) and verified by 
sequencing. 

To generate the probes, genes were PCR-amplified from plasmid DNA, purified and 
subjected to in-vitro transcription and DIG-labelling (Roche DIG RNA Labeling Mix, #11 277 
073 910) following the manufacturer’s instructions. Kr, kni and gt were in-vitro transcribed from 
linearized and purified plasmid DNA.  

After DNase digestion and clean-up, the samples were subjected to alkaline hydrolysis to a 
final probe length of 500-800 bp (60 mM Na2CO3, 40 mM NaHCO3 final concentration at 60 
°C). The reaction was stopped by adding 50 mM sodium acetate and 0.2% glacial acetic acid 
(final concentrations). After clean-up, the probes were stored at -80 °C until further use.  

 
In situ hybridization 

The embryos were fixed as described for immunofluorescence staining using 4% of PFA 
and stored at 20 °C in methanol until further use.  

For the in situ hybridization the embryos were transferred into Roticlear (Carl Roth, CAS 
#64742-48-9) and washed on a rocker for 10 min. Afterwards the embryos were transferred back 
to 100% methanol, rinsed twice with permeabilization buffer (0.05% deoxicholic acid, 7.5 mM 
Tris-HCl [pH 8.8], 0.05% Saponin, 0.2% BSA, 0.1% TritonX100, 0.05% NP40) and ultimately 
incubated for 2 h at 4 °C in permeabilization buffer on a nutator.  

Subsequently the embryos were fixed again with 4% PFA for 20 min at RT and then 
washed five times in 1xPBS+0.1% Triton.  After the last wash the embryos were incubated for 
10 min on a nutator in a 1:1 mixture of 1xPBS+0.1% Triton and hybridization buffer (1% Roche 
blocking reagent #11096176001, 0.1% CHAPS, 50% formamide, 5x SSC, 1x Denhardt’s 
solution,  0.01% Herring sperm DNA (100 µg/ml), 0.01% Heparin (100 µg/ml), 0.1% Tween20). 
Before adding the probe, the embryos were incubated for 1-2 h at 56 °C in hybridization buffer.  
The probe was denatured to prevent secondary structures at 90 °C, snap cooled and added at a 
final concentration of 2 ng/µl in hybridization buffer to the embryos. The embryos were then 
incubated overnight at 56 °C. The next day the probe was removed and the embryos rinsed in 
hybridization buffer, before they were washed four times for 15 min at 56 °C. Another wash in a 
1:1 mixture of 1xPBS+0.1% Triton and hybridization buffer was performed (15 min at RT on a 
nutator) before the embryos were washed another five times for 5 min in 1xPBS+0.1% Triton at 
room temperature. Next the embryos were blocked with 5% BSA in 1xPBS+0.1% Triton for 1 h 
on the nutator. Finally the α-DIG antibody was added diluted 1:500 with 1.5% BSA in 
1xPBS+0.1% Triton. The antibody was incubated for at least two hours or overnight. Afterwards 
the embryos were washed five times for 10 min 1xPBS+0.1% Tween. To develop the staining, 
the embryos were washed three times for 5 min in AP-wash buffer (0.1 M Tris-HCl [pH 9.5], 0.1 
M NaCl, 50 mM MgCl2, 1 mM Tetramisol, 0.1% Tween20). At last freshly prepared AP color 
(0.1 M Tris-HCl [pH 9.5], 0.1 M NaCl, 0.1% Tween20, 0.45 mg/ml NBT, 0.175 mg/ml) was 
added to the embryos. After the staining was revealed the reaction was stopped by washing the 
embryos in 1xPBS+0.1% Tween. Before mounting the embryos were rinsed 4 times with 100% 
Ethanol, once with 1xPBS+0.1% Tween and ultimately kept in 50% glycerol. For in-situ 
hybridization in contrast to the cuticle preparation embryos of the E(z)-TS were not shifted by 



	 	

hand. They were collected for 1 h at a non-permissive temperature, aged for another 2 h and then 
shifted to the permissive temperature were they developed for at least another 5 h before they 
were fixed to perform the staining. 
 
Cloning and generation of transgenic flies 

The H3.3-FLAG-HA transgenes were amplified from cDNA using the primers 
FZ80_cacc_H3.3A_fw and FZ83_H3.3A_FLAG-HA_rev. The reverse primer added the FLAG-
HA tag. After subcloning into the pENTRY vector the K27M mutation was added through the 
primer pair FZ81_H3.3A_K27M_fw and FZ82_H3.3A_K27M_rev. The restriction sites BamHI 
and SpeI, to clone the fragment into the pUASp-AttB vector (DGRC #1358, (37)), were added 
by another PCR step using the primer pair VA01_SpeI_H3.3_fw and VA02_HA_BamHI_rev.   

To generate an alternative shRNA targeting E(z) the primers FZ028 shRNA 3UTR e(z) 
topstrand and FZ029 shRNA 3UTR e(z) bottomstrand were designed and annealed, strictly 
following the instructions published by the TRiP project (Transgenic RNAi project, 
http://fgr.hms.harvard.edu/cloning-and-sequencing (38)) and ligated with the NheI/EcoRI 
digested vector pVALIUM20 (39). All constructs were verified by sequencing and injected into 
Drosophila embryos.  
 
Rescue of E(z)-KD embryos by zygotic overexpression 

We asked whether overexpression of E(z) from the paternal genome could rescue the strong 
phenotype of E(z)-KD embryos. For this we used overexpression of E(z) through the tubulin 
promoter (40). The construct tubulin>GFP:E(z) results in 3 copies of E(z) and strong 
overexpression, this line was also used in Fig. S3A). The fly strains used for this experiment and 
their description is given in Table S1. 
 
ChIP-Seq data analysis 

Paired-end reads were mapped to the Drosophila genome (dm3 assembly) using bowtie2 
(2.2.3) (41) and standard parameters. Alignments in SAM format were converted to BAM, sorted 
and deduplicated using sambamba v0.6.4 (PMID:25697820). Proper pairs were extracted with 
samtools (v0.1.19) (42) (flag 0x2) and used for downstream analyses. Peak calling was 
performed using MACS2 (43) using –g dm while leaving the remaining parameters at default 
values. Downstream analysis was largely performed using R (R Core Team, 2014; 
http://www.Rproject.org/) and BioConductor(44); http://www.bioconductor.org). Normalization 
of H3K27ac and H3K4me1 ChIP-Seq data was performed as outlined in (45) with the following 
modifications: for each sample, the background constants were computed on all 1 kb windows 
not overlapping with peaks. Furthermore, the foreground constants were set to 0.9-percentiles of 
the background subtracted read count distributions across 1 kb windows centered over all peaks. 
Metaprofiles and heatmaps were computed using the R package genomation (46). GO analysis 
was performed using the R package ChIPseeker (47).  

For Fig. S4N ChIP data from modEncode was used to also investigate the H3K27ac at other 
developmental stages during embryogenesis. See Database S4 for further details.  
 
Ordering H3K27ac peaks 
To identify H3K27ac peaks with differential activity between E(z)-KD and wild type conditions 
the union over all H3K27ac peaks was computed and the number of reads falling into each 
resulting union peaks was counted. Significant differences between wild type and E(z)-KD were 



	 	

determined using DESeq2 (48). Based on the DESeq2 results, the H3K27ac peaks were ordered 
by i) sign of log2FC and ii) p-values such that smallest p-values associated with positive 
log2FCs and negative log2FCs are at the top (gained in E(z)-KD) and the bottom (lost in E(z)-
KD) of the list, respectively. The identified regions were then visually inspected for gain in 
H3K27ac. 
 
Detection of H3K27me3 enriched domains 

Processed reads for multiple experiments (see Database S4 -1 for further information) (both 
H3K27me3 and corresponding input) were merged using SAMtools (merge). Enriched 
H3K27me3 domains were called using the EDD algorithm (49) with an FDR of 0.05. Only 
domains displaying less than 20% genomic overlap with the UCSC repeatmasker track (50) were 
used for further analysis. 
 
Data visualization 

For data visualization, only reads mapping to unique genomic positions were selected. The 
visualization was performed using deepTools (51) bamCompare function to obtain log2 
ChIP/input signal. All ChIP-seq experiments were performed in at least two biological replicates. 
For visualization the union of the tracks is shown in Fig. 2B. 
 
Venn diagrams 

The genomic overlaps between different sets of H3K27me3 enriched domains were 
obtained using BEDtools v2.17.0  (52). The Venn diagrams were constructed using the Venn 
diagram online tool (http://www.cmbi.ru.nl/~timhulse/venn/) 
 
Sequencing, postprocessing, and RNA-seq analysis 

The sequencing of the paired-end RNA-seq libraries was handeled by the MPI-IE 
sequencing facility on an Illumina sequencer. Its raw data was directly postprocessed according 
to the MPI-IE bioinformatics standards (BCL2Fastq pipeline v0.2), which include demultipexing 
and conversion into FASTQ files (Illumina bcl2fastq2 v1.8.4, 
http://support.illumina.com/downloads/bcl2fastq_conversion_software_184.html), contamination 
screening (fastq_screen v0.5.1, 
http://www.bioinformatics.babraham.ac.uk/projects/fastq_screen/), and quality control (FastQC 
v0.11.3, http://www.bioinformatics.babraham.ac.uk/projects/fastqc/). The project specific RNA-
seq analysis performed trimming of low quality reads and sequencing adapters (Trim galore!, 
http://www.bioinformatics.babraham.ac.uk/projects/trim_galore/), library and insert size 
estimation (RSeQC v2.6.1,(53)), mapping (TopHat2 v2.0.13,(54)), counting of mapped reads 
(featureCounts subread-1.5.0-p1,(55)), and differential expression analysis (DESeq2 
v1.10.1,(48)). SAMtools v1.2 (42) was used to handle (index, sort, filter) BAM files and allowed 
to combine all steps in a one stop pipeline (rna-seq-qc v0.8.3, https://github.com/kilpert/rna-seq-
qc), which also serves as the resource for chosen software parameters. Ensembl (BDGP5, dm3, 
http://dec2014.archive.ensembl.org/Drosophila_melanogaster/Info/Index) served as reference for 
mapping and counting.  

To analyze additional stages of Drosophila development in Fig. S4O, RNA-expression data 
from modEncode was used (56). These datasets were made accessible through the HiC browser 
(http://chorogenome.ie-freiburg.mpg.de/) (57).  
Database S4 contains an overview over all samples subjected to RNA-sequencing. 



	 	

Fig. S1 The intergenerational transmission of the repressive H3K27me3 mark does not 
require the enzymatic activity of E(z). 
A: Testis of Drosophila stained for α-H3K27me3 and DAPI. The H3K27me3 mark is not 
detectable on the highly condensed sperm nuclei (filled arrowhead). Sperm nuclei can be easily 
recognized by the needle-shaped structure. H3K27me3 is still detectable on maturing sperm 
nuclei, earlier in development (open arrowhead). The arrow shows the direction of maturation, 
during which histones are replaced by protamines. The asterisk in contrast marks a somatic cell 
of the surrounding tissue that shows H3K27me3 staining. Scale bar 50 µm. 
B: α-H3K27me3, α-H4ac and DAPI staining of the apposed pronuclei in the 1-cell wild type 
embryo. H3K27me3 is transmitted to the embryo through the maternal gamete. H4ac specifically 
stains the paternal pronucleus at this stage. Scale bar 2 µm.  
C: qPCR of unfertilized eggs showing very strong reduction of E(z) mRNA upon RNAi-KD 
(mean±SD, p=1.8 e-005, t-test). Before zygotic genome activation, when the embryonic chromatin 
is still quiescent, the embryos rely solely on maternally loaded mRNA and protein. For this 
reason unfertilized eggs can be used to control the maternal load of protein and mRNA into the 
embryo. 
D: Western blot showing that the endogenous E(z) is not detectable in unfertilized eggs laid by 
E(z)-KD females. 15 eggs were loaded per lane. α-tubulin and unspecific Ponceau-stained bands 
served as loading controls. E(z) protein and mRNA are maternally loaded into the embryos. 
After zygotic genome activation, at cycle 14, E(z) mRNA and protein are produced zygotically 
by the embryos. 
E: Quantification of IF-detected H3K27me3 signal on the oocyte of WT and E(z)-KD females 
showing that E(z)-KD at late stages of oogenesis does not reduce H3K27me3 levels in the 
oocyte. The histone methyltransferase E(z) is depleted through RNAi only at late stages of 
oogenesis, when the oocyte has already entered prophase I of meiosis and is no longer cycling 
(Fig. 1A - red area), thereby H3K27me3 is not diluted out. This knock-down strategy overcomes 
the oogenesis defects that had previously hindered the functional analysis of chromatin modifiers 
in early embryogenesis. By employing this strategy, late stage ovaries are devoid of E(z) mRNA 
and protein without interfering with meiosis, without affecting fertilization and without reducing 
the level of H3K27me3 on the oocyte therefore enabling the study of early embryos devoid of 
E(z) mRNA and protein. The plotted signal is background subtracted and normalized to DNA 
content (DAPI signal) (mean±SD, p=0.7, Mann-Whitney test). 
F: Overview of the time-course of Drosophila embryogenesis. During the embryonic phases, the 
embryos are staged by the number of mitotic divisions they have undergone (referred to as cycle 
1-14). Around 170 min after egg deposition (AEG) the embryos have activated their genome and 
are fully transcriptionally competent. After ZGA, gastrulation starts at around stage 6. The 
germband is fully extended between stage 9 (around 3.5 h AEG) and stage 11 and starts to retract 
at stage 12 (around 7.5 h AED).   
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Fig. S2 Establishment of chromatin marks in developing Drosophila embryos 
A: α-H3K27me3 (antibody from T. Jenuwein) and DAPI staining of different developmental 
cycles of a Drosophila WT and E(z)-KD embryo. H3K27me3 is actively propagated on the 
pluripotent nuclei before zygotic genome activation. For a better representation mitotic 
chromosomes are shown for cycle 2-10. H3K27me3 is reduced to a level undetectable by IF in 
E(z)-KD embryos, confirming the specificity of the antibody and the requirement of maternal 
E(z) for the propagation of H3K27me3. The images correspond to Fig. 1D-E and are shown here 
unmerged for clarity. Scale bar 2 µm.  
B: α-HA staining of different developmental cycles of a Drosophila WT (HA-E(z)) and E(z) KD 
embryo. The speckled distribution of HA-E(z) from cycle 6 resembles Polycomb bodies. HA-
E(z) cannot be detected on the chromatin upon E(z)-KD, confirming the specificity of the 
antibody. The images correspond to Fig. 1F-G and are shown here unmerged for clarity. Scale 
bar 2 µm. 
C: α-H3K27me3 staining of a Drosophila WT embryo between mitotic cycle 10-13 using a 
commercial antibody from Millipore (07-449). For a better representation mitotic chromosomes 
are shown. Scale bar 2 µm. 
D: α-H3K27me3 staining of a Drosophila WT embryo between mitotic cycle 10-13 using a 
commercial antibody from Diagenode (C15200181-50). For a better representation mitotic 
chromosomes are shown. Scale bar 2 µm. 
E: α-H3K27ac and DAPI staining of wildtype early embryos at different developmental cycles, 
showing that H3K27ac only becomes detectable after around 8 nuclear divisions. Scale bar 20 
µm.  
F: α-H3K4me1 and DAPI staining of wildtype early embryos at different developmental cycles, 
showing that H3K4me1 only becomes detectable after around 11 nuclear divisions. Scale bar 20 
µm. 
G: α-H3K4me3 and DAPI staining of wildtype early embryos at different developmental cycles, 
showing that H3K4me3 only becomes detectable after around 14 nuclear divisions coinciding 
with the major wave of zygotic transcription at ZGA. Scale bar 20 µm. 
H: Western blot of lysates from WT and E(z)-KD embryos to verify the specificity of different 
H3K27me3 antibodies. Also an H3K27me2 antibody was included, to test whether the E(z)-KD 
would also affect this histone modification. 
I: Biological replicates of ChIP-tracks using different H3K27me3 antibodies, on embryos 
between cycle 9-13. The first and the last tracks show two biological replicates using the α-
H3K27me3 from Diagenode. The second ChIP track was generated using α-H3K27me3 antibody 
from the lab of T. Jenuwein. All tracks are scaled from -0.5 to 0.6 and show the log2-fold change 
of the H3K27me3 IP over the input. In all tracks a clear enrichment of H3K27me3 on the HOX-
cluster is detected (inset, bxd, Ubx and abd-A). 
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Fig. S3 Maternal KD of E(z) or loss of H3K27me3 before zygotic genome activation leads to 
embryonic lethality and homeotic transformation. 
A: Characterization of the hatching rate of embryos depleted of maternal E(z) protein through a 
shRNA generated in this study (shRNA 1)(see also Fig. 3A, where a different hairpin, generated 
by the TRiP project, was used (shRNA 2)). The hatching rate results obtained from both shRNAs 
are very similar, although the hairpin generated in this study still shows an average hatching rate 
of 3%. The embryonic lethality can only be partially rescued by overexpressing E(z) from the 
paternal allele at ZGA. Overexpression of GFP-E(z) from a tubulin promoter only enhances the 
survival to 20%. This number is comparable to the embryonic survival observed in E(z)-TS 
embryos that were shifted to a permissive temperature at ZGA (Fig. 3C). All countings were 
performed in replicate. The n refers to the total number of embryos that were aligned. All fly 
lines used in this study are submitted in Table S1. 
B: Western Blot on different concentrations of protein extract from WT and E(z)-KD before-
ZGA embryos laid by females expressing either of the two shRNAs at late stages of oogenesis. 
Both hairpins deplete E(z) protein to a level undetectable by western blot. 
C: Depletion of E(z) with either of the two shRNAs results in homeotic transformation of all 
anterior segments toward the most posterior segment A8. 
D: Drosophila embryos at zygotic genome activation. The embryos are stained by in-situ 
hybridization with antisense probes recognizing caudal (cad) and hunchback (hb) mRNA. Both 
mRNAs are maternally loaded into the embryo and show comparable patterns in WT and E(z)-
KD embryos. 
E: Embryos stained by in-situ hybridization with antisense probes against the transcripts of the 
gap genes giant (gt), knirps (kni) and krueppel (Kr). The products of gap genes divide the 
embryo into broad domains, these show no difference between WT and E(z)-KD embryos.  
F: Embryos stained by in-situ hybridization with antisense probes against zerknullt (zen) and 
teashirt (tsh). Both transcripts localize in particular patterns in the embryos. Zen only localizes to 
the dorsal side of the embryo while tsh localizes to the abdominal parts of the embryo. The 
patterns are indistinguishable between WT and E(z)-KD embryos. 
G: Embryos stained by in-situ hybridization with antisense probes against the transcripts of the 
pair rule genes even skipped (eve), fushi tarazu (ftz), hairy (h), odd skipped (odd), paired (prd), 
sloppy paired 1 (slp1). Pair rule gene patterning precedes segmentation and follows the pattern 
of the gap genes. The expression of pair rule genes defines segments during this intermediate 
stage with double periodicity.  
H: Embryos stained by in-situ hybridization with antisense probes against the segment polarity 
gene wingless (wg). Segment polarity genes start to be expressed toward the end of stage 5. They 
maintain the striped pattern, defined by the gap and pair rule genes, later in development. There 
are no detectable differences between WT and E(z)-KD embryos comparing the expression 
pattern of wg. 
I: Examples of loci that regain H3K27me3 at stage 17 (towards the end of 
embryogenesis) in WT and E(z)-TS shifted embryos (shifted at ZGA). For explanation of 
Drosophila embryogenesis see Fig. S1F. The H3K27me3 WT track was generated in 
(58).  
J: Heat map of H3K27me3 clustered on EDs detected in embryos at the end of embryogenesis 
(n=226). The signal of WT and E(z)-TS embryos that were shifted back to a permissive 
temperature at ZGA is centered on the EDs in a 100 kb window. For explanation of Drosophila 
embryogenesis see Fig. S1F. The H3K27me3 WT ChIP data was generated in (58). 



	 	

K: H3K27me3 ChIP-Seq tracks showing a window of chromosome 3R from different 
developmental stages of Drosophila embryos. For all stages H3K27me3 log2-enrichment 
over input is plotted and scaled from -0.5 to 1.77. The last track shows the H3K27me3 
signal in E(z)-TS embryos at ZGA at a non-permissive temperature.  
L: ChIP-qPCR of time staged embryos at around ZGA to determine the enrichment of 
H3K27me3 in the upstream region of H3K27me3-target (gcm2, homeobrain (hbn), intermediate 
neuroblasts defective (ind)) and non-target (peptidoglycan recognition protein LE (pgrp), 
ribosomal protein L19 (rpl19) genes in WT, E(z)-KD and E(z)-TS embryos at permissive and 
non-permissive temperature. This shows that H3K27me3 levels are overall reduced in E(z)-TS 
and E(z)-KD embryos. In E(z)-TS embryos some small enrichment of H3K27me3 is still 
detectable at the non-permissive temperature. 
M: Classification of embryonic phenotypes resulting from maternal loss of E(z) enzymatic 
function. Cuticles prepared from E(z)-TS embryos shifted from a non-permissive to a permissive 
temperature at ZGA were characterized and scored. Embryos that developed entirely at a 
permissive temperature were analyzed as a control. 
Embryos developed at a permissive temperature show a WT cuticle pattern. Embryos that were 
shifted to a permissive temperature at ZGA exhibit various degrees of homeotic transformation. 
The severity was assessed by the lack of head-involution (referred to classical homeotic). 
Embryos that showed a homeotic cuticle pattern but also head involution, are referred to as 
homeotic head. (See also Fig. 3E). 
N: Comparison of the expression of the HOX-genes Ubx and Abd-B throughout development. 
RPKM for the respective gene are plotted for WT and E(z)-TS embryos that were shifted at ZGA 
and E(z)-KD embryos. Upregulation of Abd-B in embryos that were shifted or are maternally 
depleted of E(z) can be observed from stage 11 onwards (after gastrulation). Consistent with the 
phenotype affecting only 50% of the shifted embryos the overexpression of Abd-B is reduced 
compared to E(z)-KD embryos. While Abd-B stays upregulated in E(z)-KD embryos, the 
expression of Ubx starts to decrease from stage 15 to stage 17 (end of embryogenesis) onwards. 
This is probably due to suppression by the more posterior HOX-gene Abd-B. For explanation of 
Drosophila embryogenesis see Fig. S1F. 
O: In-situ hybridization of embryos at different developmental stages of WT, E(z)-TS (shifted to 
a permissive temperature at ZGA) and E(z)-KD embryos. The expression boundaries at stage 5 
of both Abd-B and Ubx are established in the same way as in WT embryos (arrowheads). After 
germband extension at around stage 10 a clear spreading of Ubx and Abd-B can be observed 
(arrowheads). 
P: DAPI, α-H3K27me3 and α-Abd-B staining of wildtype and E(z)-TS embryos, that were 
shifted at ZGA to a permissive temperature. The wildtype embryo is at developmental stage 12-
13 at which the germband starts retracting. The localization of Abd-B protein is restricted only to 
the abdominal segments of the embryo (arrowhead). The asterisk marks unspecific staining of 
the amnioserosa. The E(z)-TS embryo is at developmental stage 9-10, at which the germband is 
still fully extended. The embryo shows staining of H3K27me3 indicating that E(z) has regained 
its enzymatic activity after the temperature shift. Still the expression pattern of Abd-B is altered 
and clearly spreads throughout all segments of the embryo (arrowhead). Scale bar 100 µm. For 
further details of Drosophila embryogenesis see Fig. S1F. 
Q: Western blot showing the expression of the maternally and zygotically expressed H3.3 
transgenes. The transgenes can be detected through the C-terminal Flag-HA tag. The maternally 



	 	

deposited H3.3 and H3.3K27M transgenes are detectable before ZGA, while the zygotically 
expressed transgenes become only detectable in late embryos after ZGA. 
For explanation of Drosophila embryogenesis see Fig. S1F. 
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Fig. S4 Early embryonic loss of H3K27me3 leads to increased H3K27ac and transcriptional 
upregulation of developmental regulator genes 
A: Immunofluorescence staining of WT embryos showing the PolII-Ser2-phosphorylated signal 
on chromatin occurs precisely at ZGA at cycle 14. PolII-Ser2-phosphorylated cannot be detected 
on the chromatin during earlier mitotic cycles 6-8. 
B: Immunofluorescence staining of E(z)-KD embryos showing that the PolII-Ser2-
phosphorylated is still detected on the chromatin at ZGA at cycle 14 whereas it cannot be 
detected on the chromatin during earlier mitotic cycles 6-8. Thus, lack of H3K27me3 does not 
severely impact the timing of ZGA.  
C: Full heat map of H3K27ac (left panel) and H3K4me1 (right panel) ChIP signals in embryos at 
ZGA showing both replicates. ChIP signals are centered over the union of H3K27ac peaks 
within 4 kb windows. The heat map on the right depicts the log2 fold changes of H3K27me3 
upon E(z)-KD (E(z)-KD/WT). Rows were sorted by differential activity (see Materials and 
Methods), such that H3K27ac sites within top rows were most strongly elevated in E(z)-KD 
relative to WT embryos. To test whether the H3K27ac enrichment overlaps with putative 
enhancer regions the ChIP-signal of H3K4me1 is clustered next to the heatmap. The H3K4me1 
profile shows a similar distribution, indicating that the gained H3K27ac peaks fall into enhancer 
regions. The insets correspond to the sub-clusters shown in Fig. 4A are marked by a grey box. 
All the peaks and closest gene list is provided in Database S2.  
D: The ChIP tracks were generated from embryos at cycle 14. Each example shows H3K4me1 
(petrol) in WT embryos, H3K27ac in WT (dark green) and E(z)-KD (light green) embryos and 
H3K27me3 (blue) in WT embryos. The log2 enrichment of the respective IP over the input is 
plotted. The RNA-expression track shows the log2FC of the E(z)-KD over the WT (upregulation 
in the E(z)-KD is shown in red, downregulation in blue). The fifth track in each panel contains 
the locations of tested enhancers from the Vienna Tiles collection and at the right side of the 
figure the corresponding LacZ reporter expression patterns in the Drosophila embryo. The 
seventh track shows the top 200 H3K27ac peaks gained upon E(z)-KD (see Fig. 4A).   
Doc1(Dorsocross1) and Doc2 (Dorsocross2) are T-box transcription factors. They play 
important roles in differentiation, cell proliferation arrest and specification of a subset of muscle 
progenitors. 
E: CG13928 has a zinc-finger domain and is expressed in the embryonic nervous system. 
F: inaD (inactivation no afterpotential D) is a scaffold protein involved in the localization of 
signaling proteins. 
G: Ptx1 is a transcription-factor regulated by a nearby Polycomb Response Element. The regions 
show strong gain in H3K27ac. 
H: Violin plot shows log2 fold expression changes at cycle 9-13 in E(z)-KD vs. WT embryos for 
the top 200 H3K27ac peak-associated genes (n=155). The top 200 H3K27ac peak-associated 
genes do not show significant upregulation at this stage and are only significantly upregulated at 
ZGA (see Fig. 4B)(p=0.1; Wilcoxon test). 
I: Meta profiles showing mean read count normalized H3K27ac and H3K27me3 levels 
centered at the transcription start sites of unique genes (n=155) associated with the 
top 200 H3K27ac enriched regions in E(z)-KD embryos. The top 200 associated genes 
are submitted in Database S2. 
J: Meta profiles showing mean read count normalized H3K27ac and H3K27me3 levels centered 
at the transcription start sites of unique genes associated with any H3K27ac site. 



	 	

K: Enrichment of H3K27me3 in the upstream region of H3K27me3-target and non-target genes 
in WT and E(z)-KD embryos. E(z)-KD and WT embryos used for qPCR were collected by time 
2:20-2:50 h (corresponding to cycle 14) (* individual t-tests p<0.05). As negative control the 
genes Peptidoglycan recognition protein LE (pgrp) and Ribosomal protein L19 (rpl19) were 
used. Showing the strong reduction of H3K27me3 upon E(z)-KD.  
L: GO analysis of the genes (n=155) associated with the top 200 newly established H3K27ac 
peaks in E(z)-KD vs. WT embryos. 
M: Genome-browser examples of some of the top 200 H3K27ac peaks, that gain H3K27ac at 
later stages of development in WT embryos. These regions show an accumulation of H3K27ac 
upon maternal depletion of E(z) in E(z)-KD embryos. The log2 enrichment of the H3K27ac IP 
over the input is plotted. The H3K27ac ChIP data of WT embryos at late stages was generated in 
(23). 
N: Heat map shows H3K27ac enrichment during embryonic development of Drosophila. The 
sorting of the rows corresponds to Fig. S4C. The ChIP signal is centered over the union of 
H3K27ac peaks within a 4 kb window. A class of peaks that are gained in the E(z)-KD embryos 
at ZGA appear only at later stages of embryonic development in WT embryos. The ChIP data of 
later embryonic stages (post-ZGA, gastrulation, all datasets of late embryogenesis) was obtained 
from modEncode (generated by K. White). For more details see Database S4. 
To compare the increase in H3K27ac the p-value of the H3K27ac signal on the top200 peaks was 
calculated (WT ZGA vs. E(z)-KD ZGA p=2.2e-34, WT ZGA vs. WT post-ZGA p=1.6e-20, WT 
ZGA vs. WT gastrulation p=9.2e-20, WT ZGA vs. WT late embryogenesis in order of the heat 
map p=8.2e-16, p=3.8e-04, p=0.08, p=0.9, paired Wilcoxon-test).   
O: Heat map shows row standardized expression of top 200 H3K27ac-associated genes (Fig. 4A, 
Database S2) across different stages of Drosophila development. K means clustering (n=5) was 
used to identify groups of genes with similar expression patterns. Most of the top200 associated 
genes are not expressed at the earliest time point of embryogenesis (early embryo) and become 
expressed at later stages of development. The expression data was obtained from (56) and made 
available through (57).  
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Fig.S5 Spreading of H3K27ac on the Abd-B locus at ZGA leads to misexpression later in 
development and cannot be reverted by re-establishing H3K27me3 domains.    
A: Genome browser snapshot showing the H3K27me3 (blue) and H3K27ac (green) signal (log2 
ratio over the input) on the HOX-cluster at zygotic genome activation and in late embryogenesis. 
Already at ZGA the H3K27ac signal spreads into Abd-B genomic region upon E(z)-KD. The 
spreading of H3K27ac into Abd-B genomic region is still detectable at stage 17 in E(z)-KD and 
in embryos of the E(z)-TS that were shifted at ZGA to a permissive temperature. The WT 
H3K27me3 and H3K27ac track of late embryos was retrieved from GEO and has been mapped 
and analyzed using the same pipeline as for the data generated in this study (for further details 
see Database S4-3) (23, 58).  
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Table S1 Fly lines 
Description of all fly lines used in this study. 
BDSC  Transgene/allele referred to as  Source Experiment reference 

33659 V20 RNAi E(z) attP2 E(z)-KD 
shRNA2 

BDSC RNAi KD of E(z)  

36303 attP2 integration site  BDSC control for RNAi KD  

7063 matα4-GAL-VP16  BDSC driverline to induce late oogenesis 
RNAi (~st. 3-4) 

 

 E(z)>HA:E(z) Transgene at 
51C locus - 2R 

HA-E(z) gift of V. 
Pirrotta 

expression of HA-E(z) under its 
endogenous promoter 

unpublished 

 E(z)>HA:E(z) Transgene at 
51C locus - 2R/V20 RNAi E(z) 
attP2 

  co-expression E(z)-RNAi and 
E(z)>HA:E(z) 

unpublished 

 tubulin>GFP:E(z)   gift of L. 
Ringrose 

overexexpression of GFP-E(z) under 
tubulin promoter 

(40) 

 E(z)61 (C603Y) E(z)-TS gift of V. 
Pirrotta 

maternal/zygotic depletion of E(z)'s 
enzymatic function 

(59) 
(17)  

58410 w*; PBac(UAS-
H3.3.FLAG.HA)/ CyO; 

zygotic H3.3 BDSC zygotic overexpression of H3.3 and the 
mutant version K27M 

(28) 

58412 w*; PBac(UAS-
H3.3.K27M.FLAG.HA)/ CyO; 

zygotic H3.3 
K27M 

BDSC zygotic overexpression of H3.3 and the 
mutant version K27M 

 

 V20 RNAi E(z) attP40 E(z)-KD 
shRNA1 

generated 
in this 
study 

RNAi KD of E(z) See Table S3 
and Cloning 
and generation 
of transgenic 
flies 

 w; pUASp-attB  
dmel/H3.3::Flag-HA/ CyO;  

maternal H3.3 generated 
in this 
study 

maternal overexpression of H3.3 and 
the mutant version K27M 

See Table S3 
and Cloning 
and generation 
of transgenic 
flies 

 w; pUASp-attB dmel/H3.3 
K27M::Flag-HA/CyO 

maternal H3.3 
K27M 

generated 
in this 
study 

maternal overexpression of H3.3 and 
the mutant version K27M 

See Table S3 
and Cloning 
and generation 
of transgenic 
flies 

9752 y[1] w[1118]; PBac(y[+]-attP-
3B)VK00037 

 BDSC attP line to generate maternal H3.3 
overexpression lines 

 

25709 y[1] v[1] P(y[+t7.7]=nos-
phiC31\int.NLS)X; 
P(y[+t7.7]=CaryP)attP40 

 BDSC attP line to generate E(z)-KD shRNA1 
line 

 

 



	 	

Table S2 Antibodies 
Description of all antibodies used in this study. 
 
Antigen host 

species 
Manufacturer, catalogue number Lot-Nr. Experiment dilution 

H3K27me3  rabbit Diagenode, C15410195 A1811-001P ChIP 1 µg 

H3K27me3  rabbit Thomas Jenuwein Lab  IF 1:100-1:200 

H3K27me3  rabbit Thomas Jenuwein Lab  Western Blot 1:1000 

H3K27me3  rabbit Thomas Jenuwein Lab  ChiP 1:2000 

H3K27me3  rabbit Millipore, 07-449 JBC1858854 IF 1:100 

H3K27me3  rabbit Millipore, 07-449 JBC1858854 ChIP 1 µg 

H3K27me3  mouse abcam, ab6002 554383 Western Blot 1:1000 

H3K27me3  mouse Diagenode C15200181-50  IF 1:100 

H3K27me2 rabbit Thomas Jenuwein Lab  Western Blot 1:1000 

H3K4me1 rabbit Diagenode, C15410194 A1862D ChIP 1 µg 

H3K4me1 rabbit Active Motif, 39297, 39298  IF 1:100 

H3K27ac rabbit Diagenode, C15410196 A1723-041D ChIP 1 µg 

H3K27ac mouse GeneTex, GTX50903  IF 1:100 

H3K4me3 rabbit Diagenode, C15410003  IF 1:100 

H3 rabbit abcam, ab1791  Western Blot 1:3000-
1:30000 

PolII-Ser2-phosphorylated rabbit abcam, ab5095  IF 1:100 

HA.11 mouse Covance 16B12 MMS101R IF 1:200 

Tubulin mouse Sigma DM1 T9026 Western Blot 1:3000 

E(z)  rabbit Juerg Mueller  Western Blot 1:1000 

Abd-B mouse DSHB, 1A2E9  IF 1:20 

Alexa-Fluor  conjugated 
antibodies 

 MolecularProbes, ThermoScientific  IF 1:500 

HRP  conjugated 
antibodies 

 Jackson ImmunoResearch  Western Blot 1:5000 

AP-conjugated DIG 
antibody 

 Roche 11093274910  in situ 1:500 

 



	 	

Table S3 Primer 
Description of all primers used in this study. 
Sequence Name Tm Experiment  

ACATGCTGCCCACCGGATTCA o53 Rp49_Fw :  58 mRNA expression  

CAATCTCCTTGCGCTTCTTGGA o54 Rp49_Rv :  58 mRNA expression  

CTAAGCTGTCGCACAAATGG o111 5'RT-RP49_pair2 60 mRNA expression  

GGGCATCAGATACTGTCCCT o112 3'RT-RP49_pair2 59 mRNA expression  

ATGCCAGCCATAATGGAGTT o13 5'RT-E(z)-pair3 59 mRNA expression  

GCAAGGATAATGGCCTGACT o14 3'RT-E(z)-pair3 59 mRNA expression  

AATCATCATCGGGTTTCTGGAGG o181 GluRIIA_qPCR_2fw 62 mRNA expression DRSC 

CGCCATTGGAAATCAGTTCACA o182 GluRIIA_qPCR_2rev 61 mRNA expression  

ATACCCCAAAGCGATGTCGAG o189 Sry-delta_qPCR_2fw 62 mRNA expression DRSC 

ACGAACTCTCTCTTTATCTCCGT o190 Sry-delta_qPCR_2rev 60 mRNA expression  

TGCCACACCATCTCAGCTAC o193 CG14013_qPCR_2fw 60 mRNA expression  

CGATGCATGAACATCAGTCC o194 CG14013_qPCR_2rev 60 mRNA expression  

TATGTCTATCGCAGGACTAACGG o183_Prosalpha6T_qPCR_1fw 61 mRNA expression DRSC 

CAGCTTGTTACCCAGATTGGAAA o184_Prosalpha6T_qPCR_1rev 60.7 mRNA expression  

GCCAACCAGACATACTGCG o367_ncd_qPCR_1fw 61 mRNA expression DRSC 

CTACGGCTACGTCTCAGCTTG o368_ncd_qPCR_1rev 62 mRNA expression  

ATGGAAACGCAACCTGAGGTG o505_taf2_qPCR_1_fw 62 mRNA expression DRSC 

CACGCCGATTATGCTCCTCC o506_taf2_qPCR_1_rev 62 mRNA expression  

ATGGCTGCACACAAGTCGTT o511_rpl39_qPCR_2_fw 62 mRNA expression DRSC 

TAGGCGAACCCATTGGGGA o512_rpl39_qPCR_2_rev 62 mRNA expression  

TGAGCTTTCCAACACTCTTGC o75 PGRP-TSS-Fw 54 ChIP-qPCR  

GGTTTTGGTGGTTTATCTGAG o76 PGRP-TSS-Rev 50 ChIP-qPCR  

CTGTCCATCTCCGATGACCT o241 sry-d_12kb_up_1_fw (K27m3) 60 ChIP-qPCR  

GATCTCGGGATTCGTCTTGA o242 sry-d_12kb_up_1_rev (K27m3) 60 ChIP-qPCR  

TTCAGAATGCACTTCAACCG o245 GluRIIA_2kb_up_peak_fw 60 ChIP-qPCR  

TCAGTCAGTCTGGCGATTGT o246 GluRIIA_2kb_up_peak_rev 60 ChIP-qPCR  

GAAATTTGCGCCATAGGAAG o263 prosalpha6T_2kb_up_1_fw 60 ChIP-qPCR  

CTGTGCGCGAGCAGTTAAT o264 prosalpha6T_2kb_up_1_rev 60 ChIP-qPCR  

atgcgcctatcagcttgtg FZ011_RpL19-TSS_fw 55 ChIP-qPCR (60) 

gacaagtgccattctgtttcc FZ012_RpL19-TSS_rev 50 ChIP-qPCR (60) 

catcttgggtttctggggta FZ015_ind-TSS_fw 50 ChIP-qPCR (60) 

gacagtttcgcacagtcagc FZ016_ind-TSS_rev 55 ChIP-qPCR (60) 

atgatcgtgggagtttctcg FZ017_gcm2-up_fw 52 ChIP-qPCR (60) 

tgctcagcattctgttttgg FZ018_gcm2-up_rev 52 ChIP-qPCR (60) 

tgtggcaattctctctggtg FZ019_hbn-up_fw 52 ChIP-qPCR (60) 

tgtttgtgggttgttgtcgt FZ020_hbn-up_rev 50 ChIP-qPCR (60) 

caccATGGCACGTACCAAGCAAACAGCC FZ80_cacc_H3.3A_fw 60 H3.3-FLAG-HA   

GCGGCCCGTAtgTCGGCGCCATC FZ81_H3.3A_K27M_fw 65 H3.3-FLAG-HA   

GATGGCGCCGAcaTACGGGCCGC FZ82_H3.3A_K27M_rev 65 H3.3-FLAG-HA   



	 	

CTAGGCGTAGTCGGGCACGTCGTAGGGG
TATCCTCCAGCGGCCGACTTGTCATCGTC
ATCCTTGTAATCTCCTCCAGCGGCCGCGG
CCCGCTCGCCACGGATGCG 

FZ83_H3.3A_FLAG-HA_rev 65 H3.3-FLAG-HA   

ACTAGTATGGCACGTACCAAGCAAACAG
CC 

VA01_SpeI_H3.3_fw 60 H3.3-FLAG-HA   

GGATCCCTAGGCGTAGTCGGGCACGTCG VA02_HA_BamHI_rev 62 H3.3-FLAG-HA   

ctagcagtGTATCATACAAATTGAATAAAtagtt
atattcaagcataTTTATTCAATTTGTATGATACg
cg 

FZ028 shRNA 3UTR e(z) topstrand  - RNAi  

aattcgcGTATCATACAAATTGAATAAAtatgct
tgaatataactaTTTATTCAATTTGTATGATACac
tg 

FZ029 shRNA 3UTR e(z) bottomstrand  - RNAi  

TCTAGATAATACGACTCACTATAGGGAT
GCACGGATACCGAACCTAC 

FZ103_XbaI_T7_eve_fw 53 probe  

tctagaAATTAACCCTCACTAAAGGGTTACG
CCTCAGTCTTGTAGGG 

FZ104_eve_T3_XbaI_rev 54 probe  

TCTAGATAATACGACTCACTATAGGGAT
GGCCACCACAAACAGCCAG 

FZ105_XbaI_T7_ftz_fw 56 probe  

tctagaAATTAACCCTCACTAAAGGGTCAAG
ACAGATGGTAGAGGTCCTG 

FZ106_ftz_T3_XbaI_rev 56 probe  

TCTAGATAATACGACTCACTATAGGGAT
GTTACACGAGGCTCTGATGC 

FZ107_XbaI_T7_tsh_fw 56 probe  

tctagaAATTAACCCTCACTAAAGGGTTAGG
CGGTCTTCTCCTTCTTC 

FZ108_tsh_T3_XbaI_rev 55 probe  

TCTAGATAATACGACTCACTATAGGGAT
GGTTTCGCACTACTACAACACAC 

FZ109_XbaI_T7_cad_fw 56 probe  

tctagaAATTAACCCTCACTAAAGGGTCACA
TCGAGAGCGTGCCC 

FZ110_cad_T3_XbaI_rev 56 probe  

TCTAGATAATACGACTCACTATAGGGAT
GACCGTAACCGCCTTTGC 

FZ111_XbaI_T7_prd_fw 55 probe  

tctagaAATTAACCCTCACTAAAGGGCTAGT
ACCATGAGGGATAGAACG 

FZ112_prd_T3_XbaI_rev 54 probe  

TCTAGATAATACGACTCACTATAGGGAT
GTCTTCCACATCGGCCTC 

FZ113_XbaI_T7_odd_fw 54 probe  

tctagaAATTAACCCTCACTAAAGGGCTATC
TGCTCATGATCTCATCG 

FZ114_odd_T3_XbaI_rev 54 probe  

tctagaTAATACGACTCACTATAGGGATGGT
GAAAAGTGAAATGGAATTC 

FZ117_XbaI_T7_slp1_fw 50 probe  

tctagaAATTAACCCTCACTAAAGGGTTAGC
TGGATGGAAACTTGCC 

FZ118_slp1_T3_XbaI_rev 52 probe  

tctagaTAATACGACTCACTATAGGGATGCA
GAACTGGGAGACGAC 

FZ121_XbaI_T7_hb_fw 53 probe  

tctagaAATTAACCCTCACTAAAGGGTTAGG
AGTGAGCATTCCTGGC 

FZ122_hb_T3_XbaI_rev 54 probe  

tctagaTAATACGACTCACTATAGGGATGGT
TACCGGCGTAACAGCAGCC 

FZ123_XbaI_T7_h_fw 60 probe  

tctagaAATTAACCCTCACTAAAGGGCTACC
AGGGCCGCCAGGGC 

FZ124_h_T3_XbaI_rev 60 probe  

tctagaTAATACGACTCACTATAGGGATGTC
ATCCGTCATGCACTAC 

FZ125_XbaI_T7_zen_fw 52 probe  

tctagaAATTAACCCTCACTAAAGGGTTAGT
TGGGATAATTGTAGGAGG 

FZ126_zen_T3_XbaI_rev 52 probe  

tctagaTAATACGACTCACTATAGGGATGGA
TATCAGCTATATCTTCGTC 

FZ135_XbaI_T7_wg_fw 52 probe  

tctagaAATTAACCCTCACTAAAGGGTTACA
GACACGTGTAGATGACC 

FZ136_wg_T3_XbaI_rev 53 probe  

tctagaAATTAACCCTCACTAAAGGGTCACT
GGTGCATCTTGGCGGCATG 

FZ172_abd-B_RB_CDS_XbaI_T3_rev 60 probe  

tctagaTAATACGACTCACTATAGGGATGTC
CATACAATTAGCGCCACTGC 

FZ172_XbaI_T7_abd-B_RJ_CDS_fw 60 probe  

tctagaTAATACGACTCACTATAGGGATGAA
CTCGTACTTTGAACAGGCC 

FZ129_XbaI_T7_ubx_fw 55 probe  

tctagaAATTAACCCTCACTAAAGGGCTACT
GATCTAAGTGTCCACC 

FZ130_ubx_T3_XbaI_rev 52 probe  



	 	

Additional Databases S1-S4 (files in zipped archives) 
Databases S1 to S4 as zipped archives 
 
Additional Database S1: 1 ED annotation 
1-H3K27me3_bef_C9_EDs.bed 
2-H3K27me3_C9_C13_EDs.bed 
3-H3K27me3_C14_EDs.bed 
4-EDs_merged.bed 
5- H3K27me3_EzTS_shifted_st17_EDs 
6- H3K27me3_WT_16-18h_EDs 
7- Number_of_EDs_development 
 
Additional Database S2: 2 Top200 annotation 
1-H3K27ac_peak_anno_stage5_new_gene_list.tsv 
2-Top200_associated_genes.txt 
 
Additional Database S3: 3 DESeq 
1- DESeq2_out_cycle9_13.tsv 
2- DESeq2_out_stage5.tsv 
 
Additional Database S4: 4 generated datasets 
1-NGS_overview_samples_ChIP 
2-NGS_overview_samples_RNA 
3-Public_datasets 
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