
Fig. S3. FIH interacts with G9a/GLP in the cytoplasm regardless of oxygen tension.

A, Interaction between endogenous FIH and G9a/GLP proteins. Proteins in various cell lysates were precipitated by anti-FIH antibody and

the precipitates were immunoblotted using the indicated antibodies. B-C, HEK293 cells were incubated at 20%, 1%, or ~0.1% O2 for 24

hr, and subjected to immunoprecipitation with anti-G9a or anti-GLP antibody. D, HEK293 cells, which had been co-transfected with Myc-

EZH2 and FLAG-FIH plasmids, were lysed, immunoprecipitated with anti-FLAG antibody, and immunoblotted. E, HEK293 cells were

incubated at 20%, 1%, or ~0.1% O2 for 24 hr, and subjected to immunoprecipitation with anti-FIH antibody, and immunoblotting with

anti-Suv39H1 antibody. F, HEK293 cells were transfected with 60 nM Suv39H1-targeting siRNA and then treated with hypoxia for 24 hr.

Total cell lysates and histone extracts were subjected to immunoblotting. G, Immunofluorescence imaging of G9a/GLP and FIH. HEK293

cells were incubated under normoxia or hypoxia for 24 hr, and stained with antibodies against G9a (red), GLP (red), and FIH (green).

Nuclei were counterstained with DAPI (blue). Scale bars represent 20 µm. H, HA-FIH and F/S-GLP_ARD proteins were expressed in

HEK293 cells and immunoprecipitated and immunoblotted. All western blot experiments were performed at least three times.
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Fig. S4. FIH binds and hydroxylates ARD of G9a and GLP.

A, Peptide input of G9a-ARD in vitro hydroxylation assay in Fig. 2E. B, Peptide input of GLP-ARD in vitro

hydroxylation assay. C, FIH hydroxylates Asn-867 residue of GLP_ARD. Recombinant GST-GLP_ARD

was reacted with recombinant GST-FIH and cofactors in a hydroxylation buffer. GST-GLP_ARD was

electrophoresed on SDS-PAGE and digested in gel. The LC-MS/MS spectra of unmodified GLP-N867 [a]

and hydroxylated GLP-N867-OH [b]. D, Peptide input of G9a/GLP-ARD CO2 capture assay in Fig. 2F. E-F,

FIH binds to NQ-mutated G9a/GLP as well as wild-type G9a/GLP. Co-immunoprecipitation of FIH with

WT and NQ mutants of G9a or GLP in HEK293 cells. All western blot experiments were performed at least

three times.
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Fig. S5. FIH controls G9a/GLP-mediated epigenetic repression through Asn-hydroxylation.
A, Peptide input of in vitro HKMTase activity assay in Fig. 3A. B, in vitro histone methylation assay. HA tagged G9a/GLP WT or NQ
mutants were reacted with GST-FIH in a hydroxylation buffer for 30 min, and the reaction mixtures were further incubated with 1 µM SAM
and histone H3 peptide for another 2 hr. C, Recombinant peptides of GST-G9a/GLP or NQ mutants were reacted with GST-FIH in a
hydroxylation buffer, and further incubated with biotinylated H3K9me1 peptide. Biotinylated peptides were pulled down using streptavidin
beads, and the precipitates were immunoblotted. D-E, Relative mRNA levels of the indicated genes in HEK293 cells transfected with G9a,
GLP, or NQ mutants. Cells were treated with 100 µM DMOG for 24 hr. F, HEK293 cells were treated with 200 μM JNJ42041935 (JNJ) for
24 hr, and then G9a or GLP binding to the indicated promoters was analyzed by ChIP-qPCR. G-H, HEK293 cells were transfected with HA-
G9a, HA-GLP, or NQ mutants and treated with 100 μM DMOG for 24 hr. G9a or GLP binding to the indicated promoters was analyzed by
ChIP-qPCR. I, HEK293 cells were transfected with FIH-targeting siRNA and then treated hypoxia (1% O2) for 24 hr. Total cells were
fractionated to chromatin and soluble nucleoprotein part. Each fractions were subjected to immunoblotting. All western blot experiments
were performed at least three times. Each bar represents the mean + SD from 3 independent experiments. *, P < 0.05; n.s., not significant.
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