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DNA methylation analysis with agarose beads:

Bisulphite modification was performed according to standard protocols 1[]
. DNA (500 ng) was digested with 20 IE Eco RI for 2 hours at 37 °C and denatured 5 min at 95 °C. Samples were incubated for alkaline denaturation with 4 µl NaOH 2 M (Merck) for 15 min at 50 °C. Bisulphite solution was prepared with 1.9 g sodium bisulphite (Merck), 2.5 ml H2O, 750 µl NaOH 2M and 5 mg hydroquinone (Sigma). The bisulphite solution was covered with mineral oil (Sigma). The denaturized DNA was mixed with 50 µl melted LMP agarose (2 %). 10 µl of this mix was transferred into the oil supernatant. Thereby DNA agarose-beads were created and transferred into the bisulphite solution beneath the oil phase. Samples were incubated at 50 °C for 8 hours. After this incubation DNA agarose beads were washed with 1 x TE (Sigma) 3 x 10 min, NaOH (0.2 M) 2 x 15 min and finally 1 x TE 3 x 10 min. Samples were amplified by PCR. This product was analyzed by direct sequencing or sequencing after cloning with the 2.1 Topo cloning kit (Invitrogen) of 10-20 clones.

For the analysis of human brain samples beta-MSH positive cells 50-100 per sample were extracted by laser microdissection (ZEISS) and treated with bisulphite solution according published protocols 2[]
. The methylation levels of each CpG position was quantified by dividing the number of methylated CpG positions by the total number of cloned sequences. 
DNA methylation analysis without agarose beads:

1 (g DNA extracted from peripheral blood cells were treated with sodium bisulphite according to modificated standard protocols 3[]
. DNA was denatured with NaOH (3M) and incubated for 15 min at 37°C. DNA was heated to 95°C for 2 min as a second denaturating step. Samples were added to fresh prepared bisulphite solution with 1.9 g sodium bisulphite (Merck), 2.5 ml H2O, 750 µl NaOH (2M) and 5 mg hydroquinone (Sigma). After incubation for 12 h at 50°C samples were washed with the Wizard DNA clean up system (Promega) and DNA was extracted. After PCR direct sequencing reaction was performed with automatic sequencing (ABI 3100, Applied Biosystems). The CpG methylation intensity was quantified by modification of described protocols 
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. In the bisulphite-converted sequence a single cytosine was considered to be 100 % and single thymine to be not methylated.  Furthermore overlapping cytosines and thymines at a CpG position was considered to be partial methylated and calculated as 50 %. Method accuracy was examined by analysis of 6 samples each with both bisulphite-methods (agarose-beads based and without agose-beads), in which the DNA methylation pattern was reproducible (data not shown). 

Primer sequences:

Oligos (TibMolBiol):

	Name
	primer sequence

	POMC F1 forward out
	5´-TTT TAA AGT GGA ATA GAG AGA ATA TGA-3´

	POMC F1 forward-in
	5´-GTG GAA TAG AGA GAA TAT GAT TTT TT-3´

	POMC F1 reverse-out
	5´-CTC CTC TAT CCT TAT ATA CTT ACC-3´

	POMC F1 reverse-in
	5´-ACA ACA CAA AAA ACA ACA CCC C-3´

	POMC F2 forward
	5´- GTA AGT ATA TAA GGA TAG AGG AG-3´

	POMC F2 reverse-out
	5´-CTC TCC AAC ATA AAC AAC AAA AAC-3´

	POMC F2 reverse-in
	5´- AAT TAT CCC AAA ACC TCC TAA CAA-3´

	POMC F3 forward-out
	5´-TTA GAT AAA TTA TGG AAT GGG A-3´

	POMC F3 forward-in
	5´-GTG GTA AGA TTT TAG ATG TTT-3´

	POMC F3 reverse-out
	5´-AAA CTC CAA AAA AAA AAC CTC-3´

	POMC F3 reverse-in
	5´-AAA ATA CTC CAT AAA ATA AAA AC-3´

	Mouse POMC F1 forward-out
	5´-GGT ATA GAA GGA TAT TTG TTT TGA AAT A-3´

	Mouse POMC F1 forward-in
	5´-TTT ATT TTA AAA GGT AGT TTG TTT TGG G-3´

	Mouse POMC F1 reverse-out
	5´-TCC ACT TAA AAC TAA ACA AAA ACT TAA C-3´

	Mouse POMC F1 reverse-in
	5´-CAA ACC TAA TTC TAA AAT CTT ACA AAT C-3´

	Mouse POMC F2 forward-out
	5´-GAT TTG TAA GAT TTT AGA ATT AGG TTT G-3´

	Mouse POMC F2 forward-in
	5´-GTT AAG TTT TTG TTT AGT TTT AAG TGG A-3´

	Mouse POMC F2 reverse-out
	5´-CCC ATC TCA AAA ATT TAA AAA AAA ATC AA-3´

	Mouse POMC F2 reverse-in
	5´-CCA ATC TAC TAA AAA TCC CAA AAT CC-3´

	Mouse POMC F3 forward-out
	5´-GTT TAT GTT TGT TTT GGA TTT AAA TAG-3´

	Mouse POMC F3 forward-in
	5´-GTA AGA TTT TGT TAG TAA GAG TTA AG-3´

	Mouse POMC F3 reverse
	5´-CAA CAC TAC TAT TCC TAA AAC-3´

	Mouse POMC F4 forward-out
	5´-GAG ATG AAT AGT TTT TGA TTG AAA AT-3´

	Mouse POMC F4 forward-in
	5´-GTT TTA GGA ATA GTA GTA GAG TTG-3´

	Mouse POMC F4 reverse-out
	5´-CCT AAC ACA AAT AAC TCT AAA AAA C-3´

	Mouse POMC F4 reverse-in
	5´-CCC ATA CAA AAA AAA AAC CTT AAA AT-3´

	Alu_F_forward_out
	5´- GGG TTT TAG TAG TTA GAT TTT TAT- 3´

	Alu_F_reverse-out
	5´- ACC AAA ATC TTA CTA TTA TAT ACC- 3´

	Alu_F_forward-in
	5´- GTT AGA TTT TTA TTA TTT GGA GAG- 3´

	Alu_F-reverse-in
	5´- TAC CTA ACA TAA AAA AAT AAC TCC- 3´


Postmortem human brain tissue and immunohistochemistry

Human brain samples (cyrofixed) were cut into 10 µm sections and stained with the beta-MSH antibody (G. Brabant, Birmingham, GB). Immunohistochemical analysis of Beta-MSH of human arcuate nucleus was carried out as previously described 
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. Sections were mounted on slides and fixed overnight at 37 °C. Samples were incubated with 3 % hydrogen peroxide in methanol for 15 minutes at room temperature. During washing steps the samples were incubated with a 1:20 dilution of normal goat serum in PBS for 20 min and then incubated with the polyclonal mouse anti human beta-MSH antibody 1:100 in 10 % fetal bovine serum in PBS. Section were washed and treated with a goat anti-mouse IgG (DAKO; 1:100). For visualization of beta-MSH positive cells, sections were treated with the Vectastain ABC Elite Kit (Vector Laboratories) and diaminobenzidine (Sigma). Beta-MSH positives cells of the arcuate nucleus  (50-100 per sample) were extracted by laser microdissection (ZEISS). 

Chromatin immune-precipitation (ChIP)

Peripheral blood cells were extracted by Bicoll (BioRad) from 40 ml EDTA blood and harvest in culture medium (DMEM, 5%P/S, 5% L-Glutamine, 10 % FBS). Cells were treated with 1% formaldehyde according to standard protocols 6[]
. Chromatin was extracted after glycine treatment and samples were sonicated (12x15 sec, power 50%). Thereafter samples were preincubated with magnetic beads (Invitrogen) for 1 h (+4°C). Finally probes were transferred to P300 antibody (N-15, Santa Cruz) labelled magnetic beads and incubated overnight on a tilting table. After washing steps samples were incubated for 16 hours at 65°C and final PCR was performed with two different primer pairs after ethanol washing steps. Furthermore samples were also incubated with magnetic beads and anti-FLAG antibody (SIGMA) as well as non-antibody labelled magnetic beads as negative control experiments. Quantitative real time PCR reactions were performed using iCycler IQ (BioRad) and added SYBR green mix (ABgene) with the second primer pair (POMC_2_ChIP) in triplets. The relative proportion of ChIP PCR products were evaluated as percent recovery in relation to the appropriate pre-IP sample. 

	Name
	primer sequence

	POMC_1_ChIP forward
	5´- GGC CTA GGC GCA GTG AC -3´

	POMC_1_ChIP reverse
	5´- GAA GTG GCC CAT GAC GTA CT-3´

	POMC_2_ChIP forward
	5´- GGT GCG GGG CAC GGG C -3´

	POMC_2_ChIP reverse
	5´- TTC CGG GGG TTC TCG GTC -3´

	INS_prox_for
	5´- TCA GCC AAA GAT GAA GAA GGT CTC -3´

	INS_prox_rew
	5´- TCC AAA CAC TTG CCT GGT GC -3´


Luciferase reportergene-assay 

The CpG free pCpGL vector was obtained from AG Rehli (Regensburg, Germany) 7[]
. 

Primer sequence for intron2_exon3 fragment (including restriction recognition site):

	POMC_CpGL_for
	5´- CGA TGG ATC CGC AGT TGC CAG GCA GAA GCA -3

	POMC_CpGL_rew
	5´- CGA TCC ATG GAG TAG GAG CGC TTG CCC TCG -3


cDNA synthesis and POMC  real time PCR

qPCR was performed according standard protocols using the iCycler system (Biorad). Data was analysed after the ∆∆CT method 8[]
. 

	Name
	primer sequence

	ß-actin forward
	5´- CTC TTC CAG CCT TCC TTC CT -3´

	ß-actin reverse
	5´- AGC ACT GTG TTG GCG TAC AG -3´

	POMC_RT forward
	5´- TTC AAG AGG GAG CTG ACT GG-3´

	POMC_RT reverse
	5´- TTC TCG GAG GTC ATG AAA CC-3´

	POMC_RT_exon2_3_for
	5´- CAG GAC CTC ACC ACG GAA AGC AAC C -3´

	POMC_RT_exon2_3_rew
	5´- CAC CTT CAC TGG GCG CCG CTT CTT G -3´
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