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Fig. S1. Six tyrosine residues of PKM2 are phosphorylated in cells harboring active
FGFR1 mutants. (A) Metabolic enzymes identified as tyrosine phosphorylated by
phospho-proteomic analysis in cells expressing active FGFR1 mutants. (B) MS spectra of
peptide fragments of PKM2 with identities of the phospho-Tyr residues and the
SEQUEST cross-correlation (xCorr) scores.

Fig. S2. FGFR1 directly phosphorylates PKM2. (A) Detection of Y105 phosphorylation of
GST-PKM2 with an antibody that specifically recognizes phospho-PKM2 (Y105)
antibody in lysates of 293T cells coexpressing FGFR1 WT but not kinase dead (KD)
mutant. (B) Active recombinant FGFR1 (rFGFR1) directly phosphorylates purified GSTPKM2 at tyrosine residues in an in vitro kinase assay. GST-PKM2 was pulled down by
beads from transfected 293T cell lysates and treated with protein tyrosine phosphatase
(PTP), followed by treatment with active rFGFR1. Phosphorylation at tyrosine residues
in GST-PKM2 was detected with an antibody that specifically recognizes
phosphotyrosines (pY99). (C) FGFR1 fusion tyrosine kinase phosphorylates PKM2 at
Y105. Immunoblotting reveals that inhibition of FGFR1 by TKI258 in KG-1a cells
expressing FOP2-FGFR1 fusion tyrosine kinase leads to a decrease in Y105
phosphorylation of endogenous PKM2.

Fig. S3. ABL, JAK2 and FLT3 effectively and directly phosphorylate PKM2 at Y105 in
vitro, whereas epidermal growth factor receptor (EGFR) is less effective. Active,
recombinant ABL (A), JAK2 (B), FLT3 (C), and EGFR (D) were incubated with
recombinant PKM2 in in vitro kinase assays, followed by immunoblotting using the
specific anti-phospho-PKM2 (pY105) antibody.

Fig. S4. Presence of the PKM2 Y105F mutant in lung cancer H1299 cells leads to
decreased proliferation under hypoxic conditions. Rescue with mPKM2 Y105F in H1299
cells results in a reduced rate of cell proliferation under hypoxic conditions (1% oxygen)
but not under normal oxygen conditions (normoxia; 17% oxygen) compared with cells
expressing PKM2 WT and the Y390F mutant. Cell proliferation is presented as cell
number 48 hours after seeding divided by that at seeding (T=0) for each cell line.

Fig. S5. Y105 phosphorylation may affect FBP-binding to PKM2 in an “intra-molecular
manner” in cellular contexts with high tyrosine phosphorylation stoichiometry of PKM2.
(A) Inhibiting FGFR1 with TKI258 did not result in a stoichoimetric shift of PKM2 to a
less phosphorylated form in KG-1a cells. Cell lysates were applied to an isoelectric
focusing (IEF) gel and Western blot was performed using PKM2 antibody. (B) FGFR1
WT causes a stoichoimetric shift of PKM2 to a more phosphorylated form in 293T cells,
compared PKM2 incells carrying the FGFR1 KD mutant. Cell lysates were applied to
IEF gel and Western blot was performed using PKM2 antibody. The arrows indicate the
origin of the IEF. (C) Cartoon representation of PKM2 structure [PDB: 3BJF (8)] using
Pymol (www.pymol.org). Y105 is located at the interface between the A and C domains of
PKM2, ~17Å from the FBP binding site.

Fig. S6. FGFR1 binds PKM2 in a tyrosine phosphorylation-dependent manner but this
binding is dispensable for FGFR1-dependent inhibition of PKM2. (A) FGFR1 binds to
and phosphorylates GST-PKM2 in 293T cells. (B) Co-IP experiment detected the
interaction between endogenous FOP2-FGFR1 and PKM2 in KG-1a cells under
physiological conditions. (C) Constitutively activated FGFR1 fusion tyrosine kinases
4ZF and PR/TK binds to PKM2, whereas a kinase dead mutant 4ZF/ΔPR fails to bind to
PKM2. GST and GST-tagged p90RSK2 were included as negative and positive controls,
respectively. (D) FGFR1-PKM2 interaction depends on FGFR1 kinase activity. Cells
coexpressing FGFR1 and GST-PKM2 were treated with TKI258 at increasing
concentrations as indicated for two hours, followed by immunoprecipitation using a
FGFR1 antibody. (E) GST pull down assay shows that single mutations at the identified
tyrosine phosphorylation sites of PKM2 do not affect FGFR1-dependent tyrosine
phosphorylation of PKM2, or binding of FGFR1 to PKM2. 293T cells coexpressing
FGFR1 WT and diverse GST-tagged PKM2 variants were used for the GST pull down
experiment.

