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Supplementary Figure 1. Activation of SHH signaling inactivates p38 to induce the transcriptional output.

a and b Western blot analyses in MEFs treated with purmorphamine or N-SHH at 2 μM or 100 ng/ml for the indicated 

times or 60 min, respectively. c Gli-luciferase reporter assays in C3H10T1/2 cells transfected with Gli1 and then treated 

with the indicated dosages of SB203580 for 48 h (n=3 independent experiments). d and e Quantitative RT-PCR analysis 

for Gli1 and Ptch1 in C3H10T1/2 cells treated with N-SHH at 100 ng/ml or SB203580 at 10 μM for the indicated times 

(n=3 independent experiments). Data were presented as mean ±sd, two-tailed Student’s t-test. A representative example of 

three replicates is shown for a and b. Source data are provided as a Source Data file.
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Supplementary Figure 2. P38α negates Gli1 levels and transcriptional activity.

a-c Gli-luciferase reporter and western blot analyses in C3H10T1/2 cells at 24 h post transfection with MAPK11, MAPK12, 

MAPK13 or MAPK14 in the presence or absence of Gli1 (n=3 independent experiments). d and e Gli-luciferase reporter 

and western blot analyses in C3H10T1/2 cells transfected with or without Gli1 and treated with or without losmapimod at 

10 μM for 48 h (n=3 independent experiments). Data were presented as mean ±sd, two-tailed Student’s t-test for a, b, and 

d. A representative example of three replicates is shown for c and e. Source data are provided as a Source Data file.
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Supplementary Figure 3. Regulation of GLI1 phosphorylation by p38.

a and b Co-immunoprecipitation experiments by using a Flag or HA antibody in 293T cells transfected with Flag-

MAPK14 or HA-GLI1, respectively. c and d Gli-luciferase reporter assays in 293T cells transfected with the indicated 

constructs or transfected with the indicated constructs and treated with losmapimod at 10 μM for 48 h (n=3 independent 

experiments). e Western blot analysis of phospho-S937-GLI1 and GLI1 in 293T cells transfected with HA-GLI1(WT) or 

HA-GLI1(S937A) and immunoblotted with a phospho-S937-GLI1 antibody in combination with or without a phospho-

S937-GLI1 neutralizing peptide. f Western blot analysis of phospho-S937-GLI1 and GLI1 in 293T cells transfected with 

scramble- or GLI1-shRNA (#1 or #2). Data were presented as mean ±sd, two-tailed Student’s t-test for c and d. A 

representative example of two replicates is shown for a, b, e, and f. Source data are provided as a Source Data file.
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Supplementary Figure 4.  Potential human GLI1 phosphorylation sites in vivo.

Potential human GLI1 phosphorylation sites S70 (a), S569 (b), S927 (c), S937 (d) and T601 (e), T1074 (f) in vivo. GLI1 

was purified from Daoy cells and analyzed by MS. Source data are provided as a Source Data file.
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Supplementary Figure 5. Cytosolic and nuclear distribution of HA-GLI1 variants. 

Immunofluorescence staining for HA in C3H10T1/2 cells transfected with indicated HA-tagged plasmids and treated with 

or without N-SHH at 100 ng/ml for 30 min. Nuclei were counterstained with DAPI. Bar, 5 μm. A representative example 

of three replicates is show. 
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Supplementary Figure 6.  p38α inhibits the invasive and metastatic capacities of MB cells. 

a CCK-8 cell proliferation assay was performed on Daoy cells transfected with GLI1 mutant and cultured with SAG or 

Cyclopamine (n=6 independent experiments). b Wound-healing assays of Daoy cells transfected with MAPK14 and treated 

with SAG for 48 h (n=3 independent experiments). c and d Transwell assays showing the migratory and invasive abilities 

of Daoy cells transfected with MAPK14 or GLI1 mutant and cultured with SAG or Cyclopamine for 24 h  (n=6  

independent experiments). Data were presented as mean ±sd, two-tailed Student’s t-test for b, c and d. Source data are 

provided as a Source Data file.
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Supplementary Table 1. List of primers used

Gene name Primer sequence Products (bp)

Gli1
5’-CACGCATCCCGAGCACC-3’

140
5’-GTTCCCTCTACCACGCAGAC-3’

Ptch1
5’-CATGCCAGAGACCAGGCTGA-3’

98
5’-GTCTCGTAGGCCGTTGAGGTAGAA-3’

GAPDH
5’-ACCCAGAAGACTGTGGATGG-3’

171
5’-CACATTGGGGGTAGGAACAC-3’
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