Supplementary Materials

Peptide ID Significance
eptide code

VGFR2_1046_1058 00000
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DYR1A_212_224
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RASA1_453_465
CTNB1_79_91
EGFR_1103_1115
VGFR2_944_956
P85A_600_612
JAK2_563_577
EPHA2_765_777
VGFR2_1052_1064
PLCG1_1246_1258
EPHB1_921_933
PDPK1_369_381
FER_707_719
EPHA1_774_786
ERBB4_1277_1289
41_654_666
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STAT4_714_726
VGFR1_1040_1052
LAT_194_206
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LAT_249_261
FRK_380_392
EPHA7_607_619
VGFR3_1061_1073
PRRX2_202_214
KSYK_518_530
PLCG1_776_788
FGFR3_753_765
DCX_109_121
VGFR1_1235_1247
ZAP70_485_497
LCK_387_399
FGFR1_761_773
PDPK1_2_14
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PAXI_111_123

MM1R MM1S

0000

oo

15

PGFRB_1002_1014
EPOR_361_373
PLCGI_764_776
PGFRB_771_783
INSR_992_1004
PGFRB_709_721
FES_706_718
PAXT_24_36
FGFR2_762_774
NTRK2_696_708
MK10_216_228
PGFRB_768_780
EPHB1_771_783
MBP_198_210
VINC_815_827
JAK1_1015_1027
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EGFR 908 920
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Figure S1 (previous page). Heatmap showing phosphorylation intensities of peptides serving as
substrates for tyrosine kinases. Figure shows hyperphosphorylated (red) or hypo phosphorylated
(blue) peptides in MM1R (n=3) and MM1S (n=3) samples ranked by the p-value resulting from a t-
test. The significance is indicated using a significance code: ooooo: p< 0.00001, oooo: p< 0.0001, ooo:
p<0.001, oo: p<0.001, o: p< 0.05.
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Figure S2. MetaCore pathway analysis of differentially phosphorylated protein peptides (p<0.05) in
MMIR versus MM1S cells.
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Figure S3. Row-annotated heatmap representation of hyperactivated or inhibited kinases in MM1R
versus MM1S cells, or following 15 min IBR or WA treatment of MMIR cells, n=3 biologically
independent samples per treatment group.
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ibrutinib: targets binding affinities
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Figure S4. Target binding affinities of Ibrutinib. Binding affinities of Ibrutinib to its targets are shown
as pAct (-Log(IC50/Ki/EC50,...)). Bars show the target interactions confirmed by
ChEMBL/PubChem/papers. Graph was generated using the drug network map tool of the UC San
Diego Abagyan Lab (http://ruben.ucsd.edu/dnet/).
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Figure S5. Relative viability (%) of U266 cells after 24 h treatment with WA or DEX. Data are
plotted as the mean * s.d., n=3 biologically independent samples.
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Figure S6. Relative BTK mRNA (upper left) and protein levels (upper right and lower panel) of MMIR cells treated
with 1 uM IBR for the indicated timepoints. Data are plotted as mean + s.d., n=3 biologically independent replicates
(ns=p>0.05, ANOVA).
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Figure S7. Relative viability of MMIR cells treated with increasing concentrations of WA 24 hrs post
treatment. Cells were incubated with WA for 15 min (with or without DTT) after which WA was
washed away or continuously for 24 hrs. Data are plotted as mean * s.d., n=3 biologically
independent replicates (ns = p > 0.05, *p < 0.05, **p < 0.01, **p <0.0001, ANOVA).
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Figure S8. Relative BTK mRNA (left) and protein (right) expression of siBTK-transfected MMIR cells with or
without the C481S BTK mutant. Data are plotted as mean + s.d., n=3 biologically independent replicates (ns = p >
0.05, *p <0.05, **p <0.01, ***p <0.0001, ANOVA).



(a)

(b)

MM1R

PI3 kinase pathway
Hypaxia response via HIF activation
Axon guidance mediated by netrin
VEGF signaling pathway
FAS signaling pathway
P38 MAPK pathway

Insulin/IGF pathway-protein kinase B si.
GABA-B receptor Il signaling
Endothelin signaling pathway
p53 pathway
Notch signaling pathway
ps3 pathway feedback loops 2
Apoplosis signaling pathway
8 cell activation
Ras Pathway
T cell activation

Angiogenesis
TGF-beta signaling pathway
Inflammation mediated by chemokine
FGF signaling pathway

MM1S

Pyridoxal-5-phosphate biosynthesis

Vitamin BS metabolism

Serine glycine biosynthesis
Androgen/estrogene/progesterane bios..
Oxidative siress response

Plasminogen activating cascade:

Cell cycle

P38 MAPK pathway
5-Hydroxylryptamine degredation
TGF-beta signaling pathway

PI3 kinase pathway

T cell activation

Hypoxia response via HIF activation
Apoplosis signaling pathway

Parkinson disease

Inflammation mediated by chemoking a.
CCKR signaling map

VEGF signaling pathway

Angiogenesis

Ras Pathway

T T T T T

0 2 4 6 8 10 12 “ 16 ol
Enrichment ratio Enrichment ratio
(c)
FGFR2FGFR3 FGFR2FGFR3
TRKC TRKC
EphB2 ke FGFR1 | Corog g TRKB FGRR1 | cgeRy
TRKA
TRKA oR 3 arf™nscsrr
Ephas EPRE1 RoRy Rt imsicsrn Epnas  EPNET musk— ROR%opq "t
g~ et EphB3 DDRZ
& 1 EphA3, DDR1 Axl FLT4
PP A s = A ycaisky FLTA encrra = = & P = masPorRe
PDGFRA EphiAG
EphAG IGF1R IER2
MMIR D@ i MMIS oo B i
o Ak yn Epha7 oLk 12
g LTK mE | e = LTK = = | @B,
2] EphAg CCKAPTK?.
EphAs CCK4PTKT k1
AL TYRE %, Lck Far AJ"HE“ “‘thsm
- JAK3 7Y Epha2 JAKS
ZAP70
PYK2Syk’
tmat o FAK: L 1Y
K
TEC ":":I EphBE
e Brk Lmr3
L3 EAQBMX EphA1D
cTK
‘:“.‘lm
Abl Fes
= JAK3-D
JAK2-D
SuRTK106
JAK1-D
25 o 25

Relative kinase activity {log2FC}

Figure S9. The biological targets of WA treatment strongly depends on cellular context. (a) Venn diagram
showing the number of significantly differentially expressed genes (p < 0.05, logFC < |11) in MM1R and
MMIS cells after WA treatment. (b) Panther pathway analysis of significantly differentially expressed
genes in MMIR only (left) and MM1S only (right). (c) Kinase trees displaying relative changes in kinase
activities upon WA treatment in MMIR cells (left) and MM1S cell (right). Kinase trees were generated with
the CORAL web tool (http://phanstiel-lab.med.unc.edu/CORAL/)




Table S1. Summary of binding energy and distance of the covalent bond of Cys481 with WA as predicted by
covalent docking.

BTK interaction Binding energy Bond No. of hydrogen Amino acid
. PDB ID . .
site length bonds interaction
P Tyr485, Leu482,
Cys481 6TFP -4.93 kcal/mol 14 A 3 Gly480

Table S2. Overview of qPCR primers used in this study

Target Primer Sequence Gene accession number

Forward GTC CCA CCT TCC AAG TCC TG
E 10671
BTK Reverse @ GCC TCT TCT CCC ACGTTC AA NSG000000106

Forward GCT CTC TGC TCC TCC TGT TC
GAPDH Reverse = ACG ACC AAA TCC GTT GACTC ENSG00000111640

Table S3. Overview of siRNA sequences used in this study

Target Target Sequence siRNA sequence
BTK UUU UGA UGU GGG AAAUUUA  TAA ATT TCC CAC ATC AAA A




Table S4. Original images immunoblot analysis.
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