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Fig. S1. aPKC immunostaining in nontumor brain andin histologically characteristic regions of glioblatoma.
Representative images of aPKC stainingAhformal basal gangliaBj regions of pseudopalisading necrosis in
glioblastoma and@) microvascular proliferation in glioblastom&@ata for @) to (C) are

representative of more than 50 samples examinedle $ar: 50um



NS
A N B s D
& K AN 1.0
& & < N @ :
AV S o <
COISERONS S z
DS & X ? _Zos
B - wwes| aPKC o3
— | . 23506
. ko bulin o |
'y ¥ W&y
Q? ke 90'4 T
C & @‘9\ Lo
X = ]
W W ouin S oF §%2
. = Par6 Y . %. y . .
tubulin 3 Q 2 2 3
v o e L &
& & &L ¢
& Q Q? <
E s D
\ Y9 P
o
< e & @
VgV 1%
< Q Q

- + | aPKC~P (Thr410103)

+ | aPKC~P (Thrse)

b 4
b ’ . . aPKC

6\.
&
-
I.P. aPKC | s

Fig. S2. Validation of aPKC knockdown efficienciesind the inhibitory effect of PZ09.(A) aPKC immunoblots
of U87/EGFRuVIII control cells and U87/EGFRuvIII cekéxpressing aPKC shRNA used fiowivo intracranial
orthotopic xenograft experiment®)(aPKC immunoblots of U251/EGFR cells transfectétth Wciferase or aPKC
siRNA. (C) Par6 immunoblot of U251/EGFR cells transfectethwiciferase or Par6 siRNADj Knockdown
efficiencies in U251/EGFR cells for each indicatgthe, normalized to control (luciferase) siRNApasasured by
RT-gPCR. E) Inhibition ofaPKC activation in GBM6 with increasing concentsat of PZ09 detected after aPKC
immunoprecipitation followed by aPKC phospho®if®or phosphoTHf° immunoblotting. Blots were stripped
and reprobed with aPKC antibodies. Data for (AjEpare presented as representative images or as n8EM of
at least 3 independent experiments.
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Fig. S3. EGFR isoform abundance in GBM6 and EGFR pbsphorylation kinetics in GBM6 and U251/EGFR
cells.(A) The abundance of EGFR WT and EGFRvIII in GBM6 calisdetected by RT-PCR. US7EGFR (WT) and
UB7EGFRUVIII cells were included as positive corgrdB) Representative FACS histograms of EGFR
phosphorylation (p-¥®9 kinetics in GBM6 cells. Serum was used to stirfeierum-starved GBM6 cells or
serum-starved GBMS6 cells pretreated for 30 min WidluM erlotinib. (C) Representative immunoblots for EGFR
phosphorylation (p-¥®9 in serum-starved U251/EGFR cells at various toiats as indicated after stimulation
with 100 ng EGF alone or 100 ng EGF after 30 mapeatment with 1QM erlotinib. Data for (A) to (C) are
representative of at least 3 independent expersnent
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Fig. S4. Myeloid cells, TN production, and NFKB activation in mouse models of glioblastomgA andB)
Representative images of Ibal staining of NOD/S@i@use brain bearing GFR87VIII/EGFR tumors (B) in
comparison to the contralateral, non-tumor beasidg (A). Scale bar: 100m. (C) Representative FACS analysis
(top) and % TNE" cells (bottom) in unstimulated and ionomycin- addARstimulated human monocyte-derived
macrophages (M0), M1, M2a and M2D)(Expression of NFB target genes in acutely isolated tissue from the
side of C57B6 mouse brain bearing GL261 cell-defittanors in comparison to contralateral, non-tubremsring
brain as detected by RT-gPCR. Data for (A) to (i2) @resented as representative images or as mskiviof at
least 3 independent experiments.



Fold Expression
(relative to normal human astrocytes)
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GBM313 AAGAAGGAGCGGCTACTGGAEGACCGCCACGACAGCGGCCTGGACTCCATGAAAGACGAG
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Fig. S5. Expression and sequence NFKB1A in two independent glioblastoma specimengA) Expression of
NFKB1A in normal human astrocyte and two independent EG§lRblastoma specimens, as detected by RT-
gPCR. mRNA abundance was normalized to normal huastincytes.§) Sequence from the coding region of
IkBa showing three synonymous substitutions. No nonsymmus mutations were detected.
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Fig. S6. Myeloid cells produce TNE when cocultured with glioblastoma cells(A) Representative FACS

analysis andg) mean fluorescence intensity (MFI) of ThExpression in CD1Tthuman monocytes upon culture

with GBM6 cells. C) TNFa concentration as measured by ELISA in conditiomedlia from GBM6 cells alone,
THP1 cells alone, or indicated cells upon co-celt@raph shows data from a representative expetiizgn
Representative FACS analysis of TiNffom undifferentiated or differentiated THP1 celfson culture with or

without GBM6 cells expressing GFRE)(TNFa concentration as measured by ELISA in conditiomedlia from
GBM6 cells, monocytes, GBM6 cells co-cultured witlbnocytes in the presence of 100 ng/mL isotyperobrur

TNFa neutralizing antibody. Data for (A) to (E) are geated as representative plots or as mean + SElleast 3

independent experiments. **p < 0.01, ***p < 0.001.
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Fig. S7. Coculture with monocytes increases GBM&t invasion. Representative images of GFP-labeled GBM6
cells cultured alone or in presence of primary hammenocytes at the indicated depth within organiotgpltures
of rat brain slice. Data are representative ofd&pendent experiments. Scale bar: @60
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Fig. S8. Human myeloid cell-derived TNE contributes to increased proliferation and invasio of GBM6
cells.(A) Proliferation of GBM6 cells upon culture with fiifentiated THP1 cells in the presence of isotygerol
or neutralizing monoclonal anti-TNFantibody and normalized to the proliferation of (@8 cells alone.B)
Invasion indices of GBM6 cells upon culture witlffeiientiated THP1 cells in the presence of isotypetrol or
neutralizing monoclonal anti-TNFantibody and normalized to the invasion index 8M\& cells cultured alone.
(C) Proliferation of US7/EGFRUVIII cells upon cultuvath differentiated THP1 cells and normalized taol. (D)
Invasion indices of U87/EGFRuVIII cells upon cultwréh differentiated THP1 cells and normalized tmtrol. Data
for (A) to (D) are presented as mean + SEM of as& independent experiments. *p < 0.05, **p <10:0*p <
0.001, ns is non significant.
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Fig. S9. Murine myeloid cell-derived TN contributes to increased glioblastoma proliferatio and invasion.
(A) TNFa concentration as measured by ELISA in culture mmefiGL261 cells alone, primary mouse
macrophages alone, or GL261 cells upon culture pritmary mouse macrophageB) Representative FACS
analysis (left panel) and percentage (%, right parfeedU incorporation in GL261 cells upon cultuéh primary
mouse macrophage£)Invasion index of GL261 cells upon culture witlinpary mouse macrophages. *p < 0.05.
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Fig. S10. TNFe-induced NF«B signaling in U251/EGFR cells depends on aPKEA) Activation of aPKC in
U251/EGFR cells treated with TFor the indicated times. (B) Expression of NB-target genes in untreated
U251/EGFR cells or those transfected with aPKC #\Rifter TNFu treatment, as detected by RT-qPCR. mRNA
abundance was normalized to U251/EGFR control.q€lsPhosphorylation of S&t in p65 in U251/EGFR cells
or those cells transfected with aPKC siRNA aftefFaNreatmentp-tubulin was used as a loading control and the
aPKC immunoblot shows the extent of aPKC silenc{By.Immunoblot of kBa in control U251/EGFR
(controlsiRNA) cells or U251/EGFR cells in whichKdP expression has been silenced (aPKCsiRNA) afler 1
ng/mL TNFa treatment for the indicated timdstubulin blotting was used for loading control. (B)Fa-stimulated
NF-xB fluorescent reporter activity in untreated U253HR cells or cells incubated with the anti-humarF&N
antibody, transfected with aPKC siRNA or treatethi#Z09. Data for (A) to (E) are presented as isp&tive or
mean + SEM of at least 3 independent experimepts. 8.05, **p < 0.01, ***p < 0.001.
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Fig. S11. Phosphorylation of aPKC precedes phosphgdation of p65. (A) Representative FACS histograms of
aPKC Thr® (left) and NFkB p65 Set™ (right) phosphorylation at the indicated timedJi251 cells alone and upon
stimulation with 10 ng/mL TN&. (B) Representative FACS histograms of the phosphtioylaf aPKC at TH®

(left) and NFkB p65 at Ser® (right) in GBM6 cells alone and upon co-culturéhwinonocytes at the indicated time
points. Data are presented as representative histsgof at least 3 independent experiments.
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Fig. S12. Activation of aPKC and induction of NFkB—dependent genes in glioblastoma cells upon coauri

with myeloid cells.(A) GBM6 cells were grown on the bottom compartmdra transwell culture system and
GBM6 cells together with differentiated THP1 cellere co-cultured in the top compartment for theédatbd times.
Active aPKC in GBM6 from the bottom compartmenttat indicated times was detected after aPKC
immunoprecipitation followed by aPKC phospho®Af®immunoblotting. B) Expression of the indicated genes in
GBMB6 cells and €) U87/EGFRuvIII cells upon culture with differentéat THP1 cells for 24 h as measured by RT-
gPCR. GBM6 cells or UB7/EGFRUVIII cells were growmthe bottom compartment of a transwell culturgesys

and GBM6 or U87/EGFRuvIII cells together with diféetiated THP1 cells were co-cultured on the togler
indicated times. Data for (A) to (C) are preserdgedepresentative images or as mean + SEM of stt3ea
independent experiments.
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Fig. S13. Myeloid cell-mediated induction of proliération and invasion of glioblastoma cells dependm
aPKC. (A) Proliferation (percentage) of GBM6 cells upontarg with THP1 cells in the presence or absend®of
MM PZ09. B) Invasion indices of GBM6 cells upon culture withlP1 cells in the presence or absence gfil0
PZ09. C) Proliferation (percentage) of U87/EGFRVIII caliscells with aPKC knockdown upon culture with
differentiated THP1 cells)) Invasion indices of control US7/EGFRuVIII cells ezlls with aPKC knockdown upon
culture with differentiated THP1 cells. Data for)(# (D) are presented as mean + SEM of at leasi&endent
experiments. *p < 0.05, **p < 0.01, ***p < 0.001.
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Fig. S14. aPKC inhibition does not suppress the pisphorylation of EGFR.(A) EGFR phosphorylation in
U251/EGFR cells alone (control), upon incubatiothwliOuM concentration of erlotinib, in U251/EGFR cells in
which aPKC expression has been silenced (aPKCsiRApon incubation with 1AM of PZ09. 8) Immunoblots
of aPKC phosphorylation and total aPKC after imnpregipitation (I.P.) in U251/EGFR cells treatedrag (top
panels). Immunoblots of ERK phosphorylation andlt&iRK in U251/EGFR cells treated as in A (bottoamgls).
(C) Immunoblots of EGFR phosphorylation in GBM6 cellene (control), upon incubation with u of erlotinib
or 10uM of PZ09. D) Immunoblots of aPKC phosphorylation and total &Pafter immunoprecipitation (1.P.) in
GBM6 cells treated as in C. The blots in (A) to @# representative of at least 3 independent arpats.
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Fig. S15. Induction of distinct sets of genes by BGand TNFa signaling in glioblastoma cells(A) Expression

of the indicated genes in U251/EGFR cells treatigd $00 ng/mL EGF for 6 h oB) 10 ng/mL TNk for 1 h, as
detected by RT-gPCRC] Expression of the indicated genes in U251/EGHR teated with 100 ng/mL EGF for 6
h or (D) 10 ng/mL TNF for 1 h with or without 1M U0126, as detected by RT-gPCE) Expression of the
indicated genes in U251/EGFR cells transduced WiBaM-expressing virus and treated with 100 ng/mL EGIF f
6 h or £) 10 ng/mL TNFa for 1 h. Data for (A) to (F) areepented as mean + SEM of at least 3 independent
experiments. *p < 0.05, **p < 0.01, ***p < 0.001s s non significant.



EGFR~P
EGFR

ERK~P

_- === | src~P

LB IS¢

Fig. S16. Validation of EGFR, AKT, and Src inhibition in U87/EGFRuvIII cells. (A) Immunoblots of
phosphorylated and total EGFR and phosphorylatdd@al ERK in cell lysates from U87/EGFRuvIII coolticells
or in cells incubated with 10M of erlotinib or 10uM of AG1478 for 30 min.B) Immunoblots of phosphorylated
and total AKT in cell lysates from U87/EGFRuvIII doal cells or in cells incubated with 20M of LY294002 for 30
min. (C) Immunoblots of phosphorylated and total Src ithlgsates from U87/EGFRuvIII control cells or inlkse
incubated with 1QuM of SU6656 for 30 min. The blots in (A) to (D) ampresentative of at least 3 independent
experiments.



>
O

[CJPRKCI
[ PRKCZ
n
=100 o 84
5&(') 80 '%o§
(DQ: 1 —
8& §8§3— ns
S 2 60 . SN
UJg * W o 2]
o N 401 2 ES
e = 0 ns
EE -4 Q\C/ﬁ 14 * *
© 5 207 : . 2 E ﬂ P LA
o e * % [1x [|% x| [x X% = ’__LI * *
= ?; *?T _‘t % t L“;‘ 80 -ml__:_-lu T IIJI__IFT1
0 O X0 X A0 O N AD > A 9 N
O O o WS 2 S QX G RO A
@Q)@@@Q Q?Q\BQ/\{.‘) & O H S
PP S S S TV
é\fbo{@
O
S
? S
(g
&\“@
B E &A@% o> oA L0
Q & X o FF ' o AN
& O ava>™ A Qe o P NP\ NP R A GO
LS Lo F FF S 5 F P

| — & | wa: aPkct MaPKC

[ o | % | WB: aPKC m tubulin

IP: aPKCC/t

WB: aPKCi/i GFP aPKCt aPKCu

Fig. S17.PRKCI is the predominant aPKC isoform that shows increagkabundance in glioblastoma(A)
Relative expression of aPKAPRKCI) and aPKCzFRKCZ) in patient-derived xenografts (GBM8, GBM10,
GBM12, and GBM14) and glioblastoma cell lines (SFE78NB19, T98G, U251, U373) as detected by RT-gPCR
using isoform specific primers. Relative abundamicthe isoforms normalized RKCI is shown. B) Abundance
of aPKCi and aPKCz as detected by immunoblottingguisoform specific antibodies. Total aPKC was
immunoprecipitated and probed with isoform speafitibodies. €) Validation of isoform specific antibodies on
HEK?293 cells expressing aPKC-GFP fusion proteidetsected by Western blotting using total aPKC amtjband
isoform specific aPKC antibodie®) Relative abundance of aPKCi in the indicatedscadl detected by RT-qPCR
using isoform-specific primers and normalized tonlam astrocytesE) Abundance of total aPKC as detected by
immunoblotting in the indicated cells. Tubulin tsvn as loading control.



Table S1. List of primers.

(P;_Ir_nglr:) CR) Forward Reverse

PRKCI CACTCCAGATGACGATGACATTG TGCAGACATCAAAAGAGGATTGA
PRKCZ CGCTCCCCGTTCGACAT CCAGGATCAGGAAAAGGT

ACTB TCCCTGGAGAAGAGCTACG GTAGTTTCGTGGATGCCACA
CDh44 CCCATCCCAGACGAAGACAG ACCATGAAAACCAATCCCAGG
COX2 TTAATGAGTACCGCAAACGC ACCAGAAGGGCAGGATACAG
GAPDH TGCACCACCAACTGCTTAGC GGCATGGACTGTGGTCATGAG
IL13 TTCTGCTTGAGAGGTGCTGA CTGTCCTGCGTGTTGAAAGA

IL6 TGAACTCCTTCTCCACAAGCG TCTGAAGAGGTGAGTGGCTGTC
IL8 TTTTGCCAAGGAGTGCTAAAG AACCCTCTGCACCCAGTTTTC
MCP1 GCTCGCTCAGCCAGATGCA GGACACTTACTGCTGGTGATT
MMP9 CATTTCGACGATGACGAGTTG CGGGTGTAGAGTCTCTCGC
PARDGA AGCATCGTCGAGGTGAAGAG GTATAGCCAAGTAGCACGTCC
PARD6B GTTGACGTTTTGGTAGGCTATGC AGTGGATTGGCCGTTGAAACA
P62/SQSTM1 AAGCCGGGTGGGAATGTTG CCTGAACAGTTATCCGACTCCAT
TNFa ATGAGCACTGAAAGCATGATC GAGGGCTGATTAGAGAGAGGT
PLAUR ACCCATGGTCTTCCATTTGA GTTGCACCAGTGAATGTTGG
VCAM TCCACGCTGACCCTGAGCCC GCTCCCATTCACGAGGCCACC
EGFRvIII-1 GAGCTCTTCGGGGAGCAG GTGATCTGTCACCACATAATTACCTTTCT
EGFRVIII-2 GGCTCTGGAGGAAAAGAAAGGTAAT | TCCTCCATCTCATAGCTGTCG
EGFR total TTGCCGCAAAGTGTGTAACG GTCACCCCTAAATGCCACCG
Primer

(sequencing)

NFKBIA-1 CTCCGAGACTTTCGAGGAAATAC GCCATTGTAGTTGGTAGCCTTCA
NFKBIA-2 GCGCCCCAGCGAGGAAGCA CAATAAATATAAAATGTGGTCCTTCC
Primer

(RT-PCR)

EGFR

CTTCGGGGAGCAGCGATGCGAC

ACCAATACCTATTCCGTTACAC




Table S2. List of siRNA and shRNA sequences.

siRNA Source siRNA ID Sequence

Stealth siRNA Invitrogen VHS41530 5-GCUGGUGCAUGAUGACGAGGAUAUU-3’
Prkcz D1 5'-AAUAUCCUCGUCAUCAUGCACCAGC-3’
Stealth siRNA Invitrogen VHS41533 5-GGGUACAGACAGAGAAGCACGUGUU-3’
Prkcz D2 5'-AACACGUGCUUCUCUGUCUGUACCC-3’
Stealth siRNA Invitrogen HSS147208 5'-AGGUCUUCCCGGCUACUUCAAUGCC-3
Pard6A 5'-GGCAUUGAAGUAGCCGGGAAGACCU-3'
Stealth siRNA Invitrogen HSS150023 5'-AUCAUUAACAGCUAAUAGUCCUGUA:3
Pard6B 5-UACAGGACUAUUAGCUGUUAAUGAU-3’
Stealth siRNA Invitrogen HSS113116 5'-AGAAGUGGACCCGUCUACAGGUGAA-3
p62/SQSTM1 5'-UUCACCUGUAGACGGGUCCACUUCU-3’
Stealth siRNA Invitrogen HSS113117 5'-CAGGCUCCUGCAGACCAAGAACUAU-3
p62/SQSTM1 5'-AUAGUUCUUGGUCUGCAGGAGCCUG-3
GIPZ Human Open V3LHS_ 635000 5-ACAGCTTCCTCCATCTTCT-3' sense
Prkcz shRNA Biosystems 5-AGAAGATGGAGGAAGCTGT'3 antisense




