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Antibodies
Antibodies used

acc.cgi?acc=GSE27826), GSE95533 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE95533), and GSE56872 (https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE56872). Proteomics data were deposited in ProteomeXchange with the accession number PXD029279 (http://
proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD029279).

Sample sizes were selected based on previously studies with similar type of experiments (PMID:25948511, 26590716, 29674659).

No data were excluded.

Experiments were repeated at least twice with the independent biological samples using similar experimental conditions or otherwise
mentioned in the respective figure legends, main text or methods section.

All experiments were conducted using randomly assigned animals and cells culture populations.

For cell culture and molecular experiments (RT-qPCR, ChIP-qPCR, and immunoblot), blinding was not applicable. For transplantation
experiments, investigators were blinded during tissue staining and evaluation of the data.

Following are the antibodies used in this study:

1. Anti-H3K27ac mouse mAb 9E2H9 (Institute of Innovative Research, Tokyo Institute of Technology, Japan)

2. Anti-mouse SETD5 mouse mAb IgG-F2104 (developed as described in Methods)

3. Anti-mouse SETD5 mouse mAb IgG-Z5721-234 (developed as described in Methods)

4. Anti-TBP mouse mAb (Novus Biologicals, NB500-700, clone 1TBP18)

5. Anti-V5 mouse mAb (Thermo Scientific, R960-25)

6. Anti-Histone H3 rabbit pAb (Abcam, ab1791)

7. Anti-HDAC1 mouse mAb (Santa Cruz Biotechnology, sc-8410, clone H-11)

8. Anti-HDAC3 rabbit pAb (Abcam, ab7030)

9. Anti-NCoR2 rabbit pAb (Abcam, ab5802)

10. Anti-C/EBP" rabbit pAb (Santa Cruz Biotechnology, sc-150x)

11. Anti-C/EBP" mouse mAb (Santa Cruz Biotechnology, sc-7962, clone H-7)

12. Anti-CBP rabbit mAb (Cell Signaling Technology, 7425, clone D9B6)

13. Anti-H3K4me1 rabbit pAb (Abcam, ab8895)

14. Anti-H3K4me3 rabbit pAb (Merck Millipore, 07-473)

15. Anti-Multi ubiquitin mouse mAb (Medical and Biological Laboratories, D058-3, clone FK2)

16. Anti-ANAPC2 rabbit pAb (Cell Signaling Technology, 12301)

17. Anti-ANAPC11 rabbit mAb (Cell Signaling Technology, 14090, clone D1E7Q)
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Validation

18. Anti-CDC20 rabbit mAb (Cell Signaling Technology, 14866, clone D6C2Q)

19. Anti-Actin " mouse mAb (Sigma-Aldrich, A5441, clone AC15)

20. Anti-FLAG mouse mAb (Sigma-Aldrich, F3165, clone M2)

21. Anti-Perilipin-1 rabbit mAb (Cell Signaling Technology, 9349, clone D1D8)

22. Anti-mouse IgG-HRP (Sigma-Aldrich, A4416)

23. Anti-rabbit IgG-HRP (Sigma-Aldrich, A0545)

The validation of antibodies used was performed by the individual companies and publications.

1. Anti-H3K27ac mouse mAb 9E2H9: Specificity was validated by ELISA, ChIP, WB, and IF (Kimura H. et al., Cell Struct. Funct., 2008,
33, 61-73, PMID: 18227620).

2. Anti-mouse SETD5 mouse mAb IgG-F2104: Specificity was validated by immunoblot in this manuscript as shown in Supplementary
Fig. 4a, b.

3. Anti-mouse SETD5 mouse mAb IgG-Z5721-234: Specificity was validated by immunoblot in this manuscript as shown in
Supplementary Fig. 4a, b.

4. Anti-TBP mouse mAb - Manufacturer's statement: 'This antibody recognizes an epitope within amino acid residues 1-20 of human,
mouse, and rat TBP. Applications: Western Blot, ELISA, Gel Super Shift Assays, Immnuoprecipitation.' (https://www.novusbio.com/
products/tata-binding-protein-tbp-antibody-1tbp18_nb500-700)

5. Anti-V5 mouse mAb -Manufacturer's statement: 'R960-25 recognizes amino acid sequence: -Gly-Lys-Pro-Ile-Pro-Asn-Pro-Leu-Leu-
Gly-Leu-Asp-Ser-Thr-. This antibody is functionally tested against 20 ng of an E. coli expressed fusion protein containing a V5 epitope
using a chemiluminescent substrate at a 1 minute exposure. Applications; WB, IHC, Flow cytometry, ELISA, IP, ChIP.' (https://
www.thermofisher.com/antibody/product/V5-Tag-Antibody-Monoclonal/R960-25)

6. Anti-Histone H3 rabbit pAb -Manufactrer's statement: 'Rabbit polyclonal to Histone H3 - Nuclear Marker and ChIP Grade. Suitable
for: ICC, IHC-P, ChIP, IP, WB. Reacts with: Mouse, Rat, Human, Saccharomyces cerevisiae, Xenopus laevis, Arabidopsis thaliana,
Drosophila melanogaster, Indian muntjac, Schizosaccharomyces pombe. Isotype: IgG.' (https://www.abcam.co.jp/histone-h3-
antibody-nuclear-marker-and-chip-grade-ab1791.html)

7. Anti-HDAC1 mouse mAb -Manufacturer's statement: 'Histone Deacetylase 1 (HDAC1) Antibody (H-11) is a mouse monoclonal IgG1
$, cited in 88 publications, provided at 200 µg/ml. Raised against amino acids 432-482 mapping at the C-terminus of HDAC1 of human
origin. Anti-Histone Deacetylase 1 (HDAC1) Antibody (H-11) is recommended for detection of HDAC1 of mouse, rat and human origin
by WB, IP, IF, FCM and ELISA.' (https://www.scbt.com/p/hdac1-antibody-h-11?productCanUrl=hdac1-antibody-
h-11&_requestid=465246)

8. Anti-HDAC3 rabbit pAb -Manufacturer's statement: 'Rabbit polyclonal to HDAC3. Suitable for: ICC, ICC/IF, IHC-P, ChIP, WB, Dot blot,
IP. Reacts with: Mouse, Rat, Human, Monkey, African green monkey, Chinese hamster. Isotype: IgG.' (https://www.abcam.co.jp/
hdac3-antibody-ab7030.html)

9. Anti-NCoR2 rabbit pAb -Manufacturer's statement: 'Rabbit polyclonal to NCOR2/SMRT. Suitable for: ICC/IF, IHC-P. Reacts with:
Mouse, Human. Isotype: IgG.' (https://www.abcam.co.jp/ncor2smrt-antibody-ab5802.html)

10. Anti-C/EBP" rabbit pAb -Manufacturer's statement: 'C/EBP " Antibody (C-19) is a rabbit polyclonal IgG; 200 µg/ml. Epitope
mapping at the C-terminus of C/EBP " of rat origin.' (https://www.scbt.com/p/c-ebp-beta-antibody-c-19?productCanUrl=c-ebp-beta-
antibody-c-19&_requestid=467688) Also validated to react with C/EBP" of mouse origin in IP and ChIP in this manuscript (Fig. 4f) and
other publications (Sierbæk R. et al., EMBO J., 2011, 30, 1549-1572, PMID: 21427703; Abe Y. et al., Nat. Commun., 2015, 6, 7052,
PMID: 25948511).

11. Anti-C/EBP" mouse mAb -Manufacturer's statement: 'Anti-C/EBP " Antibody (H-7) is a mouse monoclonal IgG2a $ C/EBP "

antibody, cited in 214 publications, provided at 200 µg/ml. Raised against amino acids 199-345 of C/EBP " of human origin. Anti-C/
EBP beta Antibody (H-7) is recommended for detection of C/EBP " of mouse, rat and human origin by WB, IP, IF and IHC(P).' (https://
www.scbt.com/p/c-ebp-beta-antibody-h-7?productCanUrl=c-ebp-beta-antibody-h-7&_requestid=468460)

12. Anti-CBP rabbit mAb -Manufacturer's statement: 'CBP (D9B6) Rabbit mAb recognizes endogenous levels of total CBP protein. This
antibody also shows some cross-reactivity with p300 protein. Species Reactivity: Human, Mouse, Rat, Monkey. Application: WB, IP,
ChIP.'(https://www.cellsignal.com/products/primary-antibodies/cbp-d9b6-rabbit-mab/7425?country=USA)

13. Anti-H3K4me1 rabbit pAb -Manufacturer's statement: 'Rabbit polyclonal to Histone H3 (mono methyl K4) - ChIP Grade. Suitable
for: ICC, ChIP, WB, IHC-P. Reacts with: Mouse, Rat, Cow, Human. Isotype: IgG.' (https://www.abcam.co.jp/histone-h3-mono-methyl-
k4-antibody-chip-grade-ab8895.html)

14. Anti-H3K4me3 rabbit pAb -Manufacturer's statement: 'Anti-trimethyl-Histone H3 (Lys4) Antibody is a rabbit polyclonal antibody
for detection of Histone H3 trimethylated at lysine 4. Also known as Anti-H3K4me3, this highly specific and well published antibody
has been validated in ChIP, DB, WB, PIA, ChIP-seq.' (https://www.merckmillipore.com/JP/ja/product/Anti-trimethyl-Histone-H3-Lys4-
Antibody,MM_NF-07-473)

15. Anti-Multi ubiquitin mouse mAb -Manufacturer's statement: 'Clone FK2 has been reported to recognize K29-, K48-, K63-linked
poly ubiquitinylated and mono ubiquitinylated proteins but not free ubiquitin (PMID:18757370, 19237541).' (https://
www.mblbio.com/bio/g/dtl/A/index.html?pcd=D058-3)

16. Anti-ANAPC2 rabbit mAb -Manufacturer's statement: 'Specificity/Sensitivity: APC2 Antibody recognizes endogenous levels of total
APC2 protein. Species Reactivity: Human, Mouse, Rat, Monkey. Application: WB, IP.' (https://www.cellsignal.com/products/primary-
antibodies/apc2-antibody/12301?country=USA)

17. Anti-ANAPC11 rabbit mAb -Manufacturer's statement: 'Specificity/Sensitivity: APC11 (D1E7Q) Rabbit mAb recognizes endogenous
levels of total APC11 protein. This antibody does not cross-react with either RBX1 or RBX2. Species Reactivity: Human, Mouse, Rat,
Monkey. Application: WB, IP.' (https://www.cellsignal.com/products/primary-antibodies/apc11-d1e7q-rabbit-mab/14090?
country=USA)

18. Anti-CDC20 rabbit mAb -Manufacturer's statement: 'Specificity/Sensitivity: CDC20 (D6C2Q) Rabbit mAb recognizes endogenous
levels of total CDC20 protein. This antibody does not cross-react with FZR1 protein. Species Reactivity: Human, Mouse, Rat, Monkey.
Application: WB, IP.' (https://www.cellsignal.com/products/primary-antibodies/cdc20-d6c2q-rabbit-mab/14866?country=USA)

19. Anti-Actin " mouse mAb -Manufacturer's statement: 'Anti-"-Actin antibody, Mouse Monoclonal 1, 2 recognizes an epitope
located on the N-terminal end of the "-isoform of actin. Monoclonal mouse anti-actin was used as a loading control for western blot
analysis of rat liver protein lysates. The antibody has also been used for western blot at 0.5-1 %g/mL using cell extract of human
foreskin fibroblasts or chicken fibroblasts. Species reactivity: pig, Hirudo medicinalis, bovine, rat, canine, feline, human, rabbit, carp,
mouse, guinea pig, chicken, sheep.' (https://www.sigmaaldrich.com/US/en/product/sigma/a1978)

20. Anti-Perilipin-1 rabbit mAb -Manufacturer's statement: 'Specificity/Sensitivity: Perilipin-1 (D1D8) XP® Rabbit mAb detects
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

endogenous levels of total perilipin-1 protein. Species Reactivity: Human, Mouse. Application: WB, IP, IHC, IF.' (https://
www.cellsignal.com/products/primary-antibodies/perilipin-1-d1d8-xp-rabbit-mab/9349?country=USA)

21. Anti-FLAG mouse mAb -Manufacturer's statement: 'Anti Flag M2 antibody is used for the detection of Flag fusion proteins.
Application: immunoblotting, immunoprecipitation, immunocytochemistry, immunofluorescence, ELISA, EIA, chromatin
immunoprecipitation, electron microscopy, flow cytometry, supershift assays.' (https://www.sigmaaldrich.com/US/en/product/
sigma/f3165)

22. Anti-mouse IgG-HRP -Manufacturer's statement: 'Anti-Mouse IgG (whole molecule)-Peroxidase antibody is suitable for use in
immunoblot. Species reactivity: mouse.' (https://www.sigmaaldrich.com/US/en/product/sigma/a4416)

23. Anti-rabbit IgG-HRP -Manufacturer's statement: 'Anti-Rabbit IgG (whole molecule)–Peroxidase antibody has been used in western
blotting , immunofluorescence staining , immunochemistry and immunoprecipitations. Species reactivity: rabbit.' (https://
www.sigmaaldrich.com/US/en/product/sigma/a0545)

3T3-L1 (ATCC); HEK293 (ATCC); Sf9 (ATCC); Plat-E (Cosmo Bio Co. Ltd.)

3T3-L1 cells were validated by proteomics and ChIP-seq as mouse cell line (i.e. mouse-unique sequences detected). HEK293,
Sf9, and Plat-E cells were not authenticated.

Four cell lines are tested for mycoplasma contamination and found to be negative.

No misidentified cell lines were used in this study.

Male nude mice (BALB/cSlc-nu/nu, purchased from Japan SLC, Inc) were fed standard chow (CE-2, CLEA Japan Inc.) ad libitum in a
temperature- and humidity-controlled environment with a 12 hr light/12 hr dark cycle (08:00-20:00) at constant temperature (23ºC).
Transplantation experiments were performed at 6 weeks of age.

No wild animals were used in this study.

No field collected samples were used.

All animal studies were approved by the Animal Care and Use Committee of Tohoku University.

ChIP-seq data were deposited in the Gene Expression Omnibus (GEO) database with accession numbers GSE183849.

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE183849

The link is private until publication of the manuscript.

FASTQ, bigwig, and graph files were deposited.

Reviewer access links of Genome browser session are as follow:

https://genome.ucsc.edu/s/Yoshihiro%20Matsumura/mm9_Cebpa

https://genome.ucsc.edu/s/Yoshihiro%20Matsumura/mm9_Pparg

H3K27ac and SETD5-V5 ChIP-seq was done in two biological replicates. H3K4me1 and endogenous SETD5 ChIP-seq was done in one
replicate.

Number of total reads in each sample:

L1_E_D0_H3K27ac_RepA: 17,043,790

L1_E_D2_H3K27ac_RepA: 16,364,976

L1_SETD5_D0_H3K27ac_RepA: 25,915,409

L1_SETD5_D2_H3K27ac_RepA: 18,159,083

L1_E_D0_H3K27ac_RepB: 17,936,304
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Antibodies

Peak calling parameters

Data quality

Software

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

L1_E_D2_H3K27ac_RepB: 17,345,307

L1_SETD5_D0_H3K27ac_RepB: 19,442,128

L1_SETD5_D2_H3K27ac_RepB: 20,734,244

L1_0h_SETD5-V5_RepA: 43,312,378

L1_6h_SETD5-V5_RepA: 60,284,005

L1_0h_SETD5-V5_RepB: 56,211,074

L1_6h_SETD5-V5_RepB: 60,167,657

L1_D0_H3K4me1: 31,875,156

L1_D2_H3K4me1: 31,629,740

L1_0h_SETD5: 35,051,923

L1_6h_SETD5: 30,014,330

Anti-H3K27ac mouse mAb 9E2H9 (PMID: 18227620)

Anti-V5 mouse mAb (Thermo Scientific, R960-25)

Anti-H3K4me1 rabbit pAb (Abcam, ab8895)

Anti-mouse SETD5 mouse mAb IgG-F2104 (developed as described in Methods)

H3K27ac: SICER or SICER2 (window size 200 bp, gap size 400 bp, E-value threshold 100)

SETD5-V5: SICER or SICER2 (window size 200 bp, gap size 600 bp, E-value threshold 100)

H3K4me1: SICER2 (window size 200bp, gap size 400 bp, E-value threshold 100)

SETD5: SICER or SICER2 (window size 200 bp, gap size 600 bp, E-value threshold 100)

Number of peaks in each sample using above peak calling parameter:

L1_E_D0_H3K27ac_RepA: 32,231 (SICER), 33,704 (SICER2)

L1_E_D2_H3K27ac_RepA: 29,777 (SICER), 31,292 (SICER2)

L1_SETD5_D0_H3K27ac_RepA: 37,452 (SICER), 39,949 (SICER2)

L1_SETD5_D2_H3K27ac_RepA: 31,146 (SICER), 39,068 (SICER2)

L1_E_D0_H3K27ac_RepB: 35,460

L1_E_D2_H3K27ac_RepB: 33,131

L1_SETD5_D0_H3K27ac_RepB: 36,604

L1_SETD5_D2_H3K27ac_RepB: 39,451

L1_0h_SETD5-V5_RepA: 15,245 (SICER), 16,054 (SICER2)

L1_6h_SETD5-V5_RepA: 32,043 (SICER), 35,573 (SICER2)

L1_0h_SETD5-V5_RepB: 6,666

L1_6h_SETD5-V5_RepB: 27,220

L1_D0_H3K4me1: 50,276

L1_D2_H3K4me1: 49,926

L1_0h_SETD5: 1,930 (SICER), 2,132 (SICER2)

L1_6h_SETD5: 3,179 (SICER), 3,293 (SICER2)

MACS1.4.2; MACS2.2.7.1; SICER1.1; SICER2-1.0.2; DAVID6.7; Homer4.10.4; CASSAVA1.8.2, Bowtie2.3.4.3, Trimmomatic0.39;
Samtools1.9; Bedtools2.27.1; DEseq2.1.30.1

After MDI induction, the cells were treated with 0.05% trypsin for 5 minutes at 37 degrees Celsius. Harvested cells were
washed by PBS and fixed with 70% ethanol at 4 degrees Celsius overnight. Next day the cells were washed by PBS three times
and stained by Cell Cycle Assay Solution Blue (Dojindo).

LSRFortessa (BD Bioscience) was used for flow cytometry data collection.

Data were analyzed using FlowJo v10 (BD Bioscience).

20,000 cells were analyzed for each condition.

Cells were gated subsequently by FSC-A/SSC-A, FSC-H/FSC-W, and SSC-H/SSC-W. Then, DNA content of the gated cells were




