Supplementary Table 1 GO pathway analysis of mH2A1l-bound genes in

distance from center of peak (2 kb) in LN229/EGFRuVIII cells
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hsa04514:Cell adhesion molecules (CAMs)
hsa04660:T cell receptor signaling pathway
hsa04724:Glutamatergic synapse
hsa04014:Ras signaling pathway
hsa04725:Cholinergic synapse
hsa04917:Prolactin signaling pathway
hsa04022:cGMP-PKG signaling pathway

KEGG_PATHWAY hsa04925:Aldosterone synthesis and secretion 0.0309291
KEGG_PATHWAY hsa05161:Hepatitis B 0.032491895
_ ednbveamew
Category Term FDR
KEGG_PATHWAY hsa04740:Olfactory transduction 1.15E-51
KEGG_PATHWAY hsa04060:Cytokine-cytokine receptor interaction 9.34E-20
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Supplementary Figure 1 Effect of EGF stimulation on TRIM59 protein stability

a. IF analysis of TRIM59 nuclear translocation in LN229 GBM cells with or without EGFRuIII
expression. P, parental. vlll, EGFRUVIIIl. Scale bars, 40 uM.

b. WB for TRIMS9 in LN229 and U87 GBM cells with or without EGFRVIII expression.

Data are representative of three independent experiments with similar results.
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Supplementary Figure 2 Effect of EGF stimulation on TRIM59 protein stability

a. WB assays of effects of EGF treatment on TRIM59 protein levels in LN229/EGFR
cells. After stimulation with EGF (100 ng/ml) for 6 h, cells were treated with
cycloheximide (CHX, 20 mg/ml) for the indicated time points.

b. Quantification of TRIM59 protein levels in a.
Data are representative of three independent experiments with similar results. Source

data are provided as a Source Data file.
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Supplementary Figure 3 Effects of CDK1, CDK2, CDK4 or CDK5 knockout on TRIM59 nuclear

localization
WB assays of effects of CDKs knockout on TRIMS59 nuclear translocation in LN229/EGFR cells with or

without EGF (100 ng/ml) stimulation for 6 h. Data are representative of three independent experiments

with similar results.
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Supplementary Figure 4 Effects of elevated TRIM59 expression or CDK5 kinase activity on

CDK5-TRIM59 interaction

a. IP and WB for TRIM59 binding to CDKS5 in LN229/EGFR cells transfected with increasing amounts
of TRIM59 with EGF stimulation.

b. Effects of ectopic expression of TRIM59 WT, S308A, or S308D mutant on TRIM59 association
with CDK5 WT or KD mutant with EGF stimulation.

Data are representative of three independent experiments with similar results.
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Supplementary Figure 5 Validation of the specificity of the anti-p-TRIM59%3% antibody

a. The amino acid sequences around the sites potentially targeted by CDK5 in TRIMS9.

b. IP and WB for TRIM59 phosphorylation in LN229/EGFRvIII GBM cells. A rabbit p-TRIM59%%*%® was
generated against a specific phospho-peptide containing p-S308. Before IP, agarose beads were
pre-incubated with a control peptide or the specific phospho-peptide containing p-S308.

c. IHC assays of a clinical GBM tumor tissue with the specific anti-p-TRIM59%*°® antibody in the
presence of a control peptide or the specific phospho-peptide containing p-S308. IHC was
performed twice on the GBM sample with the blocking peptide with similar results. Scale bar,
50um.

d. Amino acid sequences around S308 in TRIM59 among multiple species.
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Supplementary Figure 6 Effect of PIN1 inhibitor on TRIM59 nuclear translocation
LN229/EGFRVvIII GBM cells reconstituted with TRIM59 WT, S308A or S308D mutant were treated with
or without PIN1 inhibitor Juglone (10 uM) for 4 h. Data are representative of three independent

experiments with similar results.
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Supplementary Figure 7 Effect of re-expression of PIN1 WT and R68/69A mutant on TRIM59
nuclear translocation

LN229/EGFRvIlIl GBM cells reconstituted with empty vector (EV), shRNA resistant PIN1T WT, or
R68/69A mutant were stimulated with or without EGF (100 ng/ml) for 6 h. Data are representative of
three independent experiments with similar results.



Supplementary Figure 8 Identification of macroH2A1 as a TRIM59 binding partner by LC-
MS/MS analysis. Peptide sequences of macroH2A1 with seven independent tryptic peptides

identified by LC-MS/MS analysis.
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Supplementary Figure 9 Effects of PIN1 or importin a5 knockdown on the level of mH2A1
protein

a and b. WB assay of effects of PIN1 or importin a5 knockdown on the level of mH2A1 protein in
LN229/EGFR GBM cells with EGF stimulation. Data are representative of three independent
experiments with similar results.
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Supplementary Figure 10 Ectopic expression of TRIM59 promotes macroH2A1 degradation

a and b. qRT-PCR and WB assays of effects of TRIM59 overexpression on macroH2A1 mRNA (a) and
protein (b) levels in LN229/EGFR and U87/EGFR cells stimulated with EGF.

c and e. Effects of TRIMS9 overexpression on macroH2A1 (mH2A1) stability in LN229/EGFR (c) and
U8B7/EGFR (e) cells. After stimulation with EGF (100 ng/ml) for 6 h, cells were treated with
cycloheximide (CHX, 20 mg/ml) for the indicated time points.

d and f. Quantification of mMH2A1 protein levels in ¢ and e, respectively.

Data are representative of three independent experiments with similar results. Data were expressed
as means + SD. **P < 0.01, by two-tailed Student’s t test. Source data are provided as a Source
Data file.
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Supplementary Figure 11 Effects of TRIM59 WT, S308A, or S308D mutant on mH2A1.2
ubiquitination

Ubiquitination analysis. His-tagged ubiquitin (His-Ub) was co-transfected into
LN229/EGFR/shTRIM59 and U87/EGFR/shTRIM59 cells with TRIM59 constructs or empty vector
control. Various cells were stimulated with EGF (100ng/ml) for 6h. Data are representative of two
independent experiments with similar results.
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Supplementary Figure 12 Effects of mH2A1 indicated ubiquitin mutants on mH2A1
ubiquitination by TRIM59

His-tagged ubiquitin (His-Ub) was co-transfected into LN229/EGFR cells with TRIM59 and mH2A1
WT or K-to-R mutants with EGF (100ng/ml) stimulation for 6h. Data are representative of three
independent experiments with similar results.
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Supplementary Figure 13 Effects of TRIM59, S308A, or NLS-mut mutant on the
association between STAT3 and TC45

IP and WB assay of effects of TRIM59 WT, S308A, or NLS-mut mutant on the association
between STAT3 and TC45. Myc-tagged STAT3 was co-transfected with or without
Flag-TC45, HA-TRIM59 WT, S308A, or NLS-mut mutant into U87/EGFRvIII GBM cells. Data
are representative of three independent experiments with similar results.
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Supplementary Figure 14 CDK5-dependent TRIM59 phosphorylation regulates STAT3 activity
in patient-derived primary GBM cells

a. Effects of EGFR inhibitor erlotinib or CDKS5 inhibitor Roscovitine treatment on p-EGFR, p-CDKS5,
p-STAT3, and mH2A1 protein levels in GBM6 and GBM15 cells.

b. gRT-PCR analyses of erlotinib or Roscovitine treatment on STAT3 target gene PIM1 mRNA
expression.

c-d. Effects of TRIM59 shRNA knockdown and re-expression of shRNA-resistant TRIM59 WT, S308A,
or S308D mutant on TRIM59, mH2A1 protein levels (c), p-STAT3 (c), STAT3 target gene PIM1
expression (d) in GBM6 and GBM15 cells.

Data are representative of three independent experiments with similar results. Data were expressed
as means + SD. *P < 0.05, **P < 0.01, by two-tailed Student’s f test. Source data are provided as a
Source Data file.
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Supplementary Figure 15 Levels of p-EGFR correlate with p-CDK5 and p-TRIM59%3% in clinical
GBM specimens

a. Correlation of expression between p-EGFR""""® with p-CDK5""* and p-TRIM59%%% in Figure 8A.

b. Kaplan-Meier survival analysis of GBM patients with tumors expressing indicated proteins. Median
survival (in months): p-EGFR"/p-CDK5", 8.12; p-EGFR"/p-CDK5", 17.03; p-EGFR"/p-TRIM59", 8.77;
p-EGFR"/p-TRIM59"°, 17.97. Statistical analysis was performed by log-rank test. Source data are
provided as a Source Data file.
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Supplementary Figure 16 Full unedited gels
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