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Plasmids

Bacterial expression plasmids

DSETDB1: The plasmid expressing GST-MBDL was generated by cloning a cDNA fragment encoding for the MBDL of dSETDB1 (amino acids 401-471; NM_080297) into pGEX2TKN [61]. The cDNA fragment was generated by PCR using the primer pair: 5'-CTTCATGCCATGGGCTACAGTCCGTTAGCGAAGCCTCTG-3' and 5'-CTAGTCTAGATTAAATGGAGTACTCGGCCAGACACTTGAGG-3'. The PCR product was digested with NotI and XbaI and cloned into the corresponding restriction sites of pGEX2TKN, generating pGEX2TKN(MBDL). The plasmid expressing GST-MBDL(R436C) was generated by inserting a cDNA fragment encoding for MBDL(R436C) into pGEX2TKN. The cDNA encoding for MBDL(R436C) was generated by site directed mutagenesis using the “QuikChange™Site-Directed Mutagenesis Kit” (Stratagene) according to the manufacturer’s instructions and pGEX2TKN(MBDL) as a template. The primer pair used for generating the MBDL(R436C) mutation were: 5'-GTGGCAAAAGCTTGTGCAGCCTGGCCGAAGTTC-3' and 5'-GAACTTCGGCCAGGCTGCACAAGCTTTTGCCAC-3'. The mutated cDNA was excised from the parent plasmid and inserted into the NotI and XbaI restriction sites of pGEX2TKN, generating pGEX2TKN(MBDL)(R436C).

MeCP2: The plasmid expressing the GST-MBD(MeCP2) fusion protein was generated by inserting a cDNA fragment encoding for the MBD of MeCP2 (amino acids 94-168) into pGEX2TKN. The cDNA encoding for the MBD of MeCP2 was generated by PCR using the primer pair 5'-GGAATTCCATATGTCGGCTTCCCCCAAACAG-3' and 5'-CCGGAATTCTATCTCCCAGTTACCGTGAAGTC-3', using the plasmid MeCP2GFP-pET19b as a template. The PCR product was digested with NdeI and EcoRI and inserted into the corresponding restriction sites of pGEX2TKN. 

Baculovirus expression plasmids

Inserting cDNA fragments encoding for dSETDB1 into pVLFLAG [62] generated plasmids expressing Flag-epitope tagged dSETDB1 derivatives in Spodoptera frugiperda Sf9 or Sf21 cells.

The cDNA fragment encoding full-length dSETDB1 (amino acids 1-842) was generated by PCR using the primer pair 5’-GGAATTCCATATGCACTGCGCTTTGTATAACTCGTGTCCG-3' and 5’-GACGCGGATCCTTAGAGCAGACGAAGGCGGCAATTGGG-3'. The PCR primers generate unique NdeI and BamHI restriction sites. The PCR product was digested with NdeI and BamHI and cloned in frame into the corresponding restriction sites of pVLFLAG, generating pVLFLAGdSETDB1.

The cDNA encoding for dSETDB1(H775L) was generated by site directed mutagenesis using the “QuikChange™Site-Directed Mutagenesis Kit” according to the manufacturer’s instructions, the dSETDB1 cDNA as a template, and the primer pair 5’-GGACGCTATTTCAACCTCTCGTGCAGCCCC-3' and 5'-GGGGCTGCACGAGAGGTTGAAATAGCGTCC-3'. The primers generate a histidine to leucine amino acid exchange point mutation at amino acid position 775. The mutated cDNA was digested with NdeI and BamHI and cloned in frame into the corresponding restriction sites of pVLFlag.

The cDNA encoding for dSETDB1(R436C) was generated by site directed mutagenesis using the “QuikChange™Site-Directed Mutagenesis Kit”, the dSETDB1 cDNA as a template and the primer pair used to generate MBDL(R436C). The mutated cDNA was digested with NdeI and BamHI and cloned in frame into the corresponding restriction sites of pVLFlag.

The plasmid expressing Flag-Dnmt2 was generated by cloning a cDNA fragment (996 bp) encoding for full-length Dnmt2 into pVLFLAG. The cDNA fragment was generated by PCR using cDNA as template and the primer pair 5'-catgcatgcatgcatATGCATTATGCCTTTAATTAT-3' and 5'-gtacgtacgcggccgcTTATTTTATCGTCAGCAATTT-3'. The PCR product was digested with NdeI and NotI and cloned in frame into the corresponding restriction sites of pVLFLAG. 

The plasmid expressing Flag-Su(var)205 was generated by cloning a cDNA fragment (621 bp) encoding for full-length Su(var)205 into pVLFLAG. The cDNA fragment was generated by PCR using cDNA as template and the primer pair 5'-catgcatgcatgcatATG ggcaagaaaatcgacaaccct-3' and 5'-gtacgtCTCGAG ttaatcttcattatcagagtacca-3'. The PCR product was digested with NdeI and XhoI and cloned in frame into the corresponding restriction sites of pVLFLAG.

S2 cell expression plasmids

Plasmids expressing fusion proteins consisting of the tetracycline repressor (TetR) and dSETDB1 derivatives were generated by cloning dSETDB1 cDNA fragments into pPAC [63].

The pPACTetR-dSETDB1 plasmid expressing the TetR-dSETDB1 fusion protein was generated by inserting a cDNA fragment encoding for dSETDB1 (amino acids 1-842) into pBluescript-FLAG-TetR, generating pBluescript-FLAG-TetRdSETDB1. The cDNA encoding for FLAG-TetRdSETDB1 was amplified by PCR using the primer pair 5'-GACCCCGGATCCACCGGTCGCCACCATGGCTGACTACAAGGAC-3' and 5'-gtacgtacGCGGCCGCTTAGAGCAGACGAAGGCG-3'. The PCR product was digested with NotI and BamHI and cloned into pPAC.

The pPACTetR-dSETDB1(H775L) expressing TetR-dSETDB1(H775L) was generated by inserting the cDNA fragment encoding for dSETDB1(H775L) into pBluescript-FLAG-TetR, generating pBluescript-FLAG-TetRdSETDB1(H775L). The cDNA encoding for FLAG-TetRdSETDB1(H775L) was amplified by PCR, using the primer pair 5'-GGACGCTATTTCAACCTCTCGTGCAGCCCC-3' and 5’-GGGGCTGCACGAGAGGTTGAAATAGCGTCC-3'. The PCR product was digested with NotI and BamHI and cloned into pPAC.

The plasmid pPACdSETDB1 expressing dSETDB1 (amino acids 1-842) was generated by amplifying the cDNA encoding for dSETDB1 by PCR, using pVLFLAGdSETDB1 as template and the primer pair 5'-cgcggatccaccggtcgccaccatggtgatgcactgcgctttgtat-3' and 5'-gtacgtacGCGGCCGCTTAGAGCAGACGAAGGCG-3'. The PCR product was digested with NotI and BamHI and cloned into pPAC.

The plasmid pPACdSETDB1(H775L) expressing pdSETDB1(H775L) was generated by amplifying the cDNA encoding for dSETDB1(H775L) by PCR using pVLFLAGdSETDB1 as template, and the primer pair 5'-GGACGCTATTTCAACCTCTCGTGCAGCCCC-3' and 5'-GGGGCTGCACGAGAGGTTGAAATAGCGTCC-3'. The PCR product was digested with NotI and BamHI and cloned into pPAC.

The plasmid pPACdSETDB1(R436C) expressing dSETDB1(R436C) was generated by amplifying the cDNA encoding for dSETDB1(R436C) by PCR using pVLFLAGdSETDB1 as template, and the primer pair 5'-GTGGCAAAAGCTTGTGCAGCCTGGCCGAAGTTC-3' and 5'-GAACTTCGGCCAGGCTGCACAAGCTTTTGCCAC-3'. The PCR product was digested with NotI and BamHI and cloned into pPAC.

Plasmids for in vitro transcription

 In situ hybridization: To generate sense and anti-sense RNAs for in situ hybridization assays, we cloned cDNA fragments for Rb and PCNA in both sense and anti-sense orientation into pCR2.1-TOPO. The cDNA fragments [nucleotides 2805-3311 for Rb (NM_080297) and nucleotides 109-641 for PCNA (NM_206182)] were generated by PCR and cloned into pCR2.1-TOPO using the TOPO-TA cloning kit (Invitrogen). Clones were amplified and purified. Linearized pCR2.1-TOPO derivatives served as templates for in vitro transcription assays. Protein-protein interaction assays: The cDNAs for dSETDB1, Dnmt2, and Su(var)205 were excised from the corresponding pVLFLAG expression plasmid and cloned into pTSTOP [61].

Chromatin immunoprecipitation (ChIP)

Chromatin was isolated from 5x107 Drosophila Schneider 2 (S2) cells, 50 wing imaginal discs, and 20 cross-sections generated from eye imaginal. The cross-sections contained 180-240 cells. Cross-sections were generated using a modified microtome. Eye imaginal discs were cross-linked using 1.8% formaldehyde, immunostained with antibody to H3-(S10P). The H3-(S10P) pattern served as a reference point to isolate the different cell sections described in Figure 9. Imaginal discs were embedded in 1.5% agarose and cut using a microtome. Cells and imaginal discs were cross-linked using 1.8% formaldehyde. Cells and discs were frozen in liquid N2 and thawed twice. Chromatin was precipitated by centrifugation (15,000 rpm at 4(C for 15 min) and resuspended in 1 ml lysis buffer. Samples were sonicated 6 times for 20 sec (Branson Sonifier, microtip, 40% duty cycle). Soluble chromatin isolated from 5x106 cells was precleared by incubating the chromatin with 30 l (bed volume) protein-A agarose (polyclonal antibodies; Amersham) or protein-G agarose (monoclonal antibodies; Upstate) at RT for 3 h. Prior to the incubation step, the protein-A and protein-G agarose beads had been blocked with BSA (1 mg/ml) and salmon testis DNA (1 mg/ml) for 2 h at RT and subsequently washed 3 times with lysis buffer. The precleared chromatin was incubated with primary antibody at 4(C for 8-12 h. 2-5 g/reaction of the following primary antibodies were used: anti-5-methyl cytosine (Megabase, #CP51000); anti-(me3)H3-K9 (Abcam, ab8898); anti-Dnmt2 (this study), anti-dSETDB1 (this study), and anti- Su(var)205 (this study). After incubation, chromatin-antibody complexes were precipitated using 20(l (bed volume) of blocked protein-A or protein-G beads. The beads were washed 6 times with lysis buffer, 6 times with IP1-buffer (lysis buffer containing 500 mM NaCl), 6 times with IP2 buffer (10 mM Tris-HCl, pH 8.0, 250 mM LiCl, 0.5 % NONIDET® P40, 0.5 % Sodium Deoxycholate), and 4 times with TE (pH 8.0). The beads were resuspended in 100 l TE and incubated with RNaseA (final conc. 50 g/ml) at 37°C for 30 min. After incubation, SDS (final conc. 0.5%) and 50 g/ml Proteinase-K were added. The samples were incubated at 37°C for 12 h and subsequently incubated at 65(C for 6 h to reverse the cross-links. DNA was recovered by phenol/chloroform extraction and concentrated by ethanol precipitation using glycogen (Roche) as carrier. Immunoprecipitated DNA pools served as a template for PCR assays. Immunoprecipitated DNA obtained from imaginal discs was subjected to two rounds of linear amplification using the whole genome amplification kit’ (Sigma) according to the manufacturers instructions. Linear amplification was monitored using “spike-in” controls (human GAPDH).

Reverse transcription (first strand cDNA synthesis)

Total RNA was isolated from 5x106-107 S2 cells using the “RNeasy Mini or Midiprep kit” (Qiagen) according to the manufacturer’s instructions. To remove contaminating genomic DNA, purified RNA samples were incubated with DNase I (Roche) at 37°C for 30 min. RNA was purified using “RNeasy Mini- or Midi kits”. For “first-strand” cDNA synthesis, 10 (g purified RNA was reverse transcribed by using random hexamer primers and 2 l Superscript-II reverse transcriptase (Invitrogen) in the supplied reaction buffer in a total reaction volume of 100 l volume. The sample was incubated at 37°C for 1 h. The reverse transcriptase was inactivated by incubating the sample at 95°C for 5 min. 

PCR 

PCR assays were used to detect mRNA and genomic DNA of interest in cDNA pools and immunopurified DNA pools, respectively. Real-Time PCR monitoring actin5c transcription standardized cDNA pools. PCR reactions were programmed with serial dilutions of cDNA or ChIP DNA, PCR primer pairs (see Table 1), ExTaq (Takara), and dNTPs (0.25 mM final concentration). Reactions were performed in ExTAq buffer for 30-40 cycles (annealing: 45 sec at 64(C; extension: 1 min at 72(C). Real-Time PCR assays were used to confirm the results of conventional PCR assays. 

Real-Time PCR assays were used to confirm the results of conventional PCR assays. Real-Time PCR was performed using an ABI 7700 instrument (Applied Biosystems) and Hotstart Taq (Eppendorf) in the presence of SYBR green. Reactions were monitored for 25-30 cycles using the ABI PRISM 7700 sequence detection system. Reactions were programmed with cDNA, PCR primer pairs targeting the mRNA or genomic DNA of interest, and Hotstart Taq Polymerase. The integrity of PCR products is determined by analyzing the melting temperature of the PCR product. To correct for fluorescent fluctuations due to changes in concentration or volume ROX dye was included as a passive reference. Reporter dye signal was normalized against Rox dye fluorescence. For quantitative analysis, we established standard curves that correlate a defined amount of input DNA (molecule/reaction) with the corresponding CT value. As input material for standard curves, we used purified cDNA fragments representing the target genes of interest. The results were quantified using the C and “Pfaffl” methods [64,65]. 

Radiolabeling of DNA oligonucelotides using T4 Polynucleotide Kinase

The 5’-end of single stranded DNA oligonucleotides were labeled with a [32P]-phosphate group by incubating 1 l of 10 pM DNA oligonucleotides with 3 l of 10 mCi/ml [(-32P]-dATP, 1 l T4 polynucleotide kinase (of 5U/(l, Promega) in reaction buffer (Promega) at 37(C for 1.5 h. After labeling, radiolabeled DNA oligonucleotides were hybridized with the complementary DNA strand by incubating the labeled DNA oligonucleotide with a 3-fold excess of the complimentary DNA oligonucleotide in annealing buffer (200 mM Tris-HCl pH 7.9, 40 mM MgCl2, 1 M NaCl, 20 mM EDTA). The sample was incubated at 95°C for 5 min and slowly cooled down to RT. Annealed, radiolabeled, double-stranded DNA oligonucleotides were purified by using the “Qiaquick Nucleotide Removal Kit” (Qiagen). The incorporation of [32P] was confirmed and quantified by scintillation counting. 

Identification of dSETDB1 target DNA sequences

Genomic DNA was purified from 0-12 h old Drosophila embryos and sonicated 5 times for 10 sec (Branson Sonifier, microtip, 30% duty cycle). 25 g sonicated DNA was incubated with glutathione-agarose loaded with the MBDL of dSETDB1 in 0.2-HEMG (25 mM Hepes, pH 7.6, 200 mM NaCl, 12.5 mM MgCl2, 1.5 mM EDTA, 10 % glycerol) buffer for 6 h at RT. The beads were washed 6 times with 0.2-HEMG and retained DNA was purified by phenol/chloroform extraction and concentrated by ethanol precipitation. The purified DNA was incubated with glutathione-agarose beads loaded with MBDL(R436C) in 0.2M-HEMG for 6 h at RT. The supernatant containing free DNA was recovered and incubated for a second time using glutathione-agarose loaded with the MBDL of dSETDB1 as described before. Retained DNA was purified and ligated to the unique DNA linker A (5’-GTCCCCTAGGGCATGTAGATGGTC-3’). The ligation products were amplified by PCR using a primer complementary to linker A. PCR products were cloned into pCR2.1-TOPO and sequenced.

Bisulfite sequencing 

Bisulfite sequencing was performed using the “EpiTect Bisulfite Kit” (Qiagen) according to the manufacturer’s instructions. Genomic DNA was isolated from S2 cells, which transiently express GFP or GFP together with wild type or mutant dSETDB1 proteins, digested with HindIII restriction endonuclease, and purified. 500 ng digested genomic DNA was treated twice with bisulfite, purified, and amplified by 2 rounds of PCR using primer pairs detecting the enhancer and promoter region of Rb (see Supporting Information Table 1). The primer pairs of the second round amplification are located inside the primer pair used to generate the PCR product in the first round. Second round PCR products were purified, cloned into pCR2.1-TOPO using the TOPO TA cloning kit (Invitrogen), and 10 individual clones were sequenced for each sample. DNA methylation was detected by comparing the sequences of the PCR products, which were obtained from bisulfite-treated genomic DNA of S2 cells or S2 cells expressing GFP (mock PCR products), with the sequence of the PCR products (sample PCR product), which were obtained from bisulfite-treated genomic DNA isolated from S2 cells expressing wild type or mutant dSETDB1 proteins. DNA methylation of a genomic DNA fragment was calculated as the ratio of cytosine-to-thymidine conversions present in sample PCR products compared to the total number of cytosine-residues present in the mock PCR product. The methylation rate of every cytosine residue present in an analyzed DNA fragment was calculated by determining the frequency of cytosine-to-thymidine conversion for the cytosine residue in all 10 sequenced copies of the sample and mock PCR products. For each assay we performed two bisulfite assays using genomic DNA from two different transfection assays. 

Methylation sensitive restriction assay

Genomic DNA was isolated from S2 cells transiently expressing GFP or S2 cells expressing GFP together with wild type or mutant dSETDB1 proteins. 2 g genomic DNA were digested with HindIII and purified. 0.5-1 g purified DNA was digested with 2-5 Units of the methylation-sensitive restriction endonuclease HpaII (NEB) or the restriction endonuclease MspI, which cleaves CCGG target DNA in a methylation-independent fashion. Digested DNA was purified and used as template for PCR reactions, which detected the presence of Rb enhancer and promoter fragments in the purified DNA pools. 

Histone methyltransferase assay (HMT)

Histone methyltransferase (HMT) assays were performed as described [65]. 0.1–0.5 g FLAG-tagged dSETDB1 proteins were immobilized on 20 l FLAG-beads and incubated with 2 µCi [3H]-S-adenosyl-methionine ([3H]-SAM) (50–62 mCi/mmol, Amersham) and 1-5 g recombinant histones; purified, endogenous mononucleosomes; or purified, endogenous polynucleosomes in HMT-buffer (25 mM Tris, pH 8.0, 100 mM NaCl, 1 mM DTT, 1 mM, PMSF) at 30°C for 1 h. Mono- and polynucleosomes were isolated from Drosophila embryos as described [66]. Reaction products were separated by PAGE using 10-20% SDS-polyacrylamide gels and detected by fluorography. 

Edman microsequencing of radiolabeled histone H3

Nucleosomal histone H3 was methylated by recombinant dSETDB1 in the presence of [3H]-SAM (see HMT assay). Reaction products were separated by SDS-PAGE, electrophoretically transferred onto PVDF-membrane, and detected by Colloidal Blue staining. The band corresponding to H3 was excised and subjected to Edman degradation N-terminal amino acid analysis coupled with scintillation counting. The presence of any labeled [3H] residue in the NH2-tail amino acid sequence of histone H3 was therefore detected and quantified.

Western blot 

Western Blot analyses were performed using primary antibodies detecting (me1)H3-K9. (me2)H3-K9, and (me3)H3-K9 (Abcam, Lakeplacid Biologicals), anti-dSETDB1 (this study), anti- Su(var)205 (this study), anti--tubulin (Developmental Studies Hybridoma BanK, University of Iowa, USA), and Dnmt2 (this study). Proteins were separated by SDS-PAGE. For the detection of Su(var)205, protein extracts were prepared using lysis buffer with 8 M urea. In the presence of urea, Su(var)205 forms a protein band with a relative molecular weight of 22 kD band instead of the 39 KD band observed in conventional SDS-PAGE [67]. Blots were developed using anti-rat, anti-mouse, or anti-rabbit secondary antibodies coupled to alkaline phosphatase (AP).

Mass spectrometry

Mass spectrometry using MALDI-TOF and Nano-ESI/MS/MS of methylated H3 was performed as described [68]. Polynucleosomes methylated by recombinant, immunopurified Flag-dSETDB1 in the presence of SAM (see HMT assay section), separated by SDS and detected by colloidal Coomassie-blue staining. The protein band corresponding to H3 was excised from the gel and proteolytically digested using trypsin. The resulting peptides were purified by reverse HPLC using a linear gradient of heptafluorobutyric acid (HFBA) in acetonitril.

Expression and purification of Flag-epitope tagged protein

Flag(M2)-tagged dSETDB1, Dnmt2, and Su(var)205 proteins were expressed in Sf9/Sf21 cells, which had been infected with recombinant baculovirus. Recombinant baculuovirus were generated as described [66] using pVLFlag plasmids and “Baculo-Gold” or “Sapphire” baculovirus DNA (Orbigen). Recombinant proteins were immunopurified using Flag(M2)-epitope antibodies coupled to agarose (Sigma) as described [66]. 

Protein-protein interaction assays

Protein-protein interaction assays were performed as described [61]. Flag-epitope tagged dSETDB1, Dnmt2, and Su(var)205 were expressed in and immunopurified from Sf9 cells. Flag-beads loaded with 0.1-0.25 g Flag-tagged proteins were incubated with [35S]-methionine labeled target proteins. Radiolabeled full-length dSETB1, Dnmt2, and Su(var)205 were generated by coupled in vitro transcription/translation using the TNT T7 expression system (Promega) and pTSTOP plasmids containing the dSETDB1, Dnmt2, or Su(var)205 cDNA under control of the T7 promoter. After incubation and wash procedures, retained proteins were separated by SDS-PAGE and detected using fluorography.

Transient transfection assays 

For experiments involving (tetO-tk-luc)-S2 cells, 3-6x106 (tetO-tk-luc)-S2 cells were contransfected with 1 g pPAC-GFP and 2 g pPAC-derivatives expressing TetR, dSETDB1, or TetR-dSETDB1 proteins. For experiments involving Rb, 3-6x106 S2 cells were cotransfected with 1 g pPAC-GFP, which constitutively expresses “green fluorescent proteins” (GFP), and 2 g pPAC derivatives expressing wild type or mutant dSETDB1 using Cellfectin (Invitrogen) according to the manufacturer’s instructions. Cells were incubated at 27°C for 48-60 h. FACS isolated transfected, GFP-expressing cells. FACS was performed at the Core Instrumentation Facility (CIF) of the “Institute for Integrative Genome Biology” (IIGB, UCR). 1-2x106 cells were collected. Fluorescence microscopy was used to confirm the purification step. Only samples containing >92% GFP positive cells were used for further analyses. Transient transfection assays were performed in duplicates and repeated 4 times.

For stable transfection assays, S2 cells were cotransfected with the pins-tetO-tk-luc reporter plasmid [69] and pcopneo [70], which contains the neomycin resistance gene. 24 h after transfection, Neomycin (1 mg/ml) was added to the cells. Neomycin resistant cell colonies were isolated, propagated, and maintained. PCR verified the insertion of the reporter plasmid and the expression level of luciferase. A clone supporting high basal luciferase expression was selected for the performed assays.

Luciferase assay

Expression of the reporter gene luciferase was detected using the “Luciferase Assay System” (Promega) according to the manufacturer’s instructions and a luminometer (GloMax, E5321). For each sample, reporter gene activity was measured 4 times and the average activity was calculated. Reporter gene activity per 1x105 cells was determined by normalizing the obtained activity with the number of cells present in the tested samples.

RNAi 

The sequences of the sense siRNA strands are: Dnmt2(1): 5’-AAGUGCUGGUCAUGGACAUAAUU-3’ (nucleotides 457-479; GenBank: AF185647); Dnmt2(2): 5’-AAGUUUAUUCUAACGCCGACGUU-3’ (nucleotides 430-452; GenBank: AF185647); Su(var)205(1): 5’-AAUGUGCCAAAUACUCGAUAUUU-3’ (nucleotides 457-479; NCBI Reference Sequence: NM_057407.2); Su(var)205(2): 5’-AAUCAUGAUACAUGCGAAACUUU-3’ (nucleotides 24-46; NCBI Reference Sequence: NM_057407.2). For the studies shown in this manuscript, we used Dnmt2(1)-siRNA and Su(var)205(1)-siRNA. 

In situ hybridization

In situ hybridization was performed as described [56]. Win and eye/antenna imaginal discs were isolated from third instar larvae. In situ hybridization was performed using UTP-digoxigenin-labeled anti-sense and sense RNA probes, which were generated by in vitro transcription of cDNA fragments (Rb, nucleotides 2805-3311, NCBI Reference Sequence: NM_080297; PCNA: nucleotides 109-641; Reference Sequence: NM_206182; HeT-A nucleotides 1261-1326 Reference Sequence: FBgn0004141; Rt1b{} nucleotides: 2881-3360, Reference Sequence: FBgn0042682), which had been cloned in sense and anti-sense orientation in pCR2.1-TOPO. 

Electron microscopy 

Scanning electron microscopy of adult eye phenotypes was performed as described [47] using the Microscopy Facility in the Institute for Integrative Genome Biology (IIGB) at the University of California at Riverside (UCR). Pictures were examined at 50-fold and 1,000-fold magnification.

Immunostaining

Immunostaining of eye/antenna imaginal discs was performed as described [47]. Eye/antenna imaginal discs were isolated from third instar larvae and incubated with anti-dSETDB1 antibodies (1:5,000) and/or histone H3 phosphorylated at serine 10 [phospho-H3(Ser10)] antibodies (1:2,000; Upstate) for 12 h at 4(C. Protein-antibody complexes were detected using the rat and rabbit “Vectastain Elite ABC kits” (Vector Laboratories). The presence of dSETDB1 was detected using the “Red Alkaline Phosphatase Substrate kit” (Vector Laboratories) according to the manufacturer’s instructions. The mitotic index was determined as described [47]. The average number of mitosis was determined by counting mitotic cells within a 160 mm region posterior to the morphogenetic furrow of each eye imaginal disc. Ten eye discs were examined for each genotype [lzGal4, UAS-dSETDB1.IR, lzGal4;UAS-dSETDB1.IR discs].
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