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Figure S1. Gene Ontology (GO) analysis of transcripts with altered splicing induced by

EGFRVIII.

GO analysis of transcripts that contain MADS+ identified changes in alternative splicing. P-
value is generated by DAVID Functional Annotation Tool and is a modified Fisher exact p-

value.
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Figure S2. Inhibition of mMTOR decreases hnRNPAL expression in U87-EGFRuvIII cells.

(A) Pharmacological inhibition of mTOR in U87-EGFRvIII cells inhibits expression of

hnRNPAL.

(B) Genetic inhibition of mTOR by rictor and raptor knockdown inhibits hnRNPA1 expression.

(C) Combination of eroltinib and U0126 for 24 hours inhibits hnRNPA1 expression in U87-

EGFRvIII cells.
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Figure S3. Data from the UCSC genome browser web site shows high conservation within

the intronic region upstream of Max exon 5.

(A) The red spot shows the location of the potential hnRNPAL binding site within the highly

conserved intronic region.
(B) Schematic illustrating Max exon 5 splicing generating the C-terminal truncated Delta Max.

(C) The amino acids highlighted in gray are unique to Delta Max carboxy-terminus and are

encoded by exon 5.
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Figure S4. Delta Max overexpression augments Myc-dependent gene expression and

promotes aerobic glycolysis.

(A) Relative transcript level of GLUT3 and HK2 in U87 cells overexpressing Delta Max or wild-

type (WT) Max.

(B) HK2 and GLUTS3 transcript levels in U87-EGFRUVIII cells overexpressing Delta Max with or

without Myc.

(C) Immunoblot demonstrating specific knockdown of Delta Max in U87-EGFRVIII cells.

(D) Overexpression of siRNA resistant Delta Max in U87 cells transfected with siRNA to Delta

Max rescues glycolysis as measured by Nova BioProfile (n=3; shown is the mean+SD).

(E) RT-gPCR for hnRNPA1 with or without Myc and with or without Delta Max overexpression

(n=3; shown is the mean+SD).

(F) Survival plots of 131 primary GBM patients stratified by expression of the indicated
glycolytic genes. The single p-value is based on the difference of the two curves, and was

calculated using the log-rank test.



SUPPLEMENTAL TABLES

Table S1. Alternative splicing events included in each Gene Ontology (GO) enrichment
term. Listed are the transcripts that are grouped into each of the terms listed in Figure 1D.
Coordinates for the EGFRVIII regulated alternative exon are listed for each transcript. P-value
for each term was generated by a modified Fisher exact test using the DAVID Bioinformatics

Tool. Terms shown all displayed p-values < 0.01 and are ranked from most significant to least.



Table S1. Alternative splicing events included in each GO enrichment term.

Biclogical Process. Molecular Function
1) positive regulation of macromalacula matabolic procsss: 1) transc ator activi
Transcript Description Exon GCoordinates Tranacript ﬁ?rlﬁhsn Exon Coordinates
SMADS SMAD lamily member 5 chrd: 1355 16263-1 35516346 AFF4 AFAIFMRZ family, mermber 4 chvE.152301240-1 32301531
APP armylaid beta (A4} precursar protein chr2:2620154-26281602 CNOTZ CCR4-NOT transcription comales, subunit 2 chei2:60574204-BBET4341
DOCKT dedicatar of cylokinesis 7 chrl G27THI306-62783268 SETDE SET domain conlaining {lysine melhyllransferase) & cheiZ: 122439633 122440054
ECE1 andothelin comvarting enzyma 1 chrl 4208272142022 SMADS SMAD family membar 5 chef 1356162631355 16346
GTF2HY genersl franseriphon factar IIH, polypaptida 1, B2kDa chrl1:18313877-1831406% CuTA cuth divalent cation tolarance hamelog (E. coli} cheb-33452675-33492 724
LEF1 iyrphcid ennances-birding factor 1 chrd:105222151-100222274 GTF2H1 genarsl transcription factor IIH, polypeptide 1, 62kDa chr11:18313877-18314069
MED21 medator complex subunit 21 chrl2:27070520-27070734 GTF2H2 genarel transcriphon factar IIH, polypeptios 2, 44kDa CivE 6a205247-59205280
MLLS mipelaldiymphald or med-lineage leukerla 5 (ithorax homolog, Drosophilas)  chi?: 104465809-1044555882 LEF1 Iymphold ennancer-binding factor 1 ched 109222164-109222274
NFATS nuclear factor of activeted T-cells 5, tonicy- chrl:56150850-85159852 MED21 rnediator comglex subunit 21 chrl2:Z7070620- 27070734
PSMB3 protaasame (prasorme, macrooair] subunit, beta type, 3 chr17:34170210-341 70367 MTA1 etastasis associsted 1 chel 2104986741 104086701
PSMBET proteasame (prasame, macrogain] subunil, beta type, 7 chrd 126207417-126207502 MLLS yelaidilymahaid ar mixed-fneage leukemia 5 (sthorax homakg, Drasophila)  che? 104485808.1 04465682
RAGIAP recombination aclivating gene 1 ackvating protein 1 chrl 153376661-153376822 NFEZL1 uciear faclor {enthroid desived 2-lice 1 chei7:4 3408363 4140462
RNF14 fing finger protein 14 chri; 141338062-141338579 MNFATS nuclear factor of activated T-cells 5, tonicity-respansive chi6;68155859-60158952
TNFRSF1A fumar necross facior receptar superfamiy, memoer 1A chrl 2:6210280-6310352 RNF14 ring firger praten 14 chefi 141338052-141338578
USF2 UPSTEAT WaANSCripKaN EACtar 2, £-f0s Merecing Pl 6 404525464052 745 STAT1 ard activatar of 1, 97k0a chez-191563338-191583420
556P4 sinqle sranded CINA bnding protein 4 chri9:18403163-1 8403228
2) macromolsculs catabolic. 888 &F1 splcang factor 1 Chv11:6429747T8-64207553
Recript m'r‘ﬁ SFRS2 ‘spliang tactor, Bngninelserine-ricn 2 Ehr17:72243449-72243552
FEXO22 FEXOZZ opposite strand (non-pralein coding). F-oex protein 22 chrl5:73083887-T3084025 usFz upstream branscriglion factor 2, c-fas irderacting chr1QA45 250640452745
PCHP PEST o signal containing ruclear prabsin chr3:102761376-102784538 ZNF207 zir finger protein 207 eheATETT232-2TT2214
SENP1 SUMOsanzin speciic peplicase 1 chrl246760213-4E763343
UPFIA UPF3 requistor of narsense m.:rphmmuugaw> chrl3:114068414-114086520 || 3] RNA polymerase Il transcription factor activity
ASBS ankyrin rapeat and SOCS bax-cantaining chrl 248830137 45830180 Transeript Description Exon
ARIHZ ariadne homalog 2 (Drascphila) chrd: 4865757 340057618 CNOT2 GERA-NOT transcription comples, suburit 2 chriZ68574204-60874341
CHIDY chitinase deman contaning 1 chri1:983427-483515 GTF2HY genaral transcription factor IIH, palypeptics 1, 62kDa chel1:1831 387718314069
GTF2HY general ranseripaon factar |IH, polypeptde 1, B2kDa ehri1:18313877-18314068 LEF1 fymphoid enhancer-pinding factor 1 ched 108222151-109222274
GTF2HZ general iranscripuon factor IIH, polypeptde 2, 4dkDa chrs 6320524 7-69205260 MEDz21 mediator complex subunil 21 chr1ZZT070620-2T07T07 34
PEMBS srotegsome (prOBOMeE, MacTCoair] subunit, beta tpe, 3 chrl7:34170210-341 70387 NFATS nuclear faclor of aclivated T-cells 5, lonicily-responsive chr18:68155869-06159052
PSMBT proteasame {prosome, MAcropain] subunit, beta type, T chrd 126207417-126207532 SF1 =plcing tactor 1 chrl1.64Z9T4TE-54287553
RNF14 fifg finger probein 14 ERrS 141338062-141338579 usF2 Upatraarm ranscriplion factor 2, c-fos iMeracsng Eh19:4045 254640452748
RNF34 fihg fingar protein 34 ERF2:120324828-120324993
USPE ubquitin specic peplidase 8 chrl 5. 4BSE3TBA-48563850
Exon Coordinates
SET domain containing {lysine mathyitransferass) & chef 1366162631 16616206
I cuth divalent caticn toksrance hameleg (E. sali} chef 3346267533492,
Transeript Description Exon Coordinates madiator complax subunit 21 shr1Z:27070620-27070734
P amykold beta (A4} precursor prosein chr21:26261546-26261502 5 mysloxiymahak or mixed-ineage kukemia S (inthorax homaleg. Droscahils) A04465009-1 (4455602
ANKHD1 aniyrin repeat and KH domain conteining 1 chrs:138985131-139895307 NFEZL1 nuclear factor {erythrok-derived 2)-lice 1 chri7:43405363-43409452
EIF4G2 ‘eukaryatic translaton Intation facior 4 gamma, 2 chirl1:10779764-107 79657 RNFi4 ring finger pralein 14 cheS141336052-14133057%
EIFd4H ic translaion indSation faclor 4H chi7.T3242513-73242572 SF1 salcing tactor 1 chei1:G4ZITATE-04267553
IGF2EP2 insulin-live grawth factar 2 mRNA binding probein 2 chrd: 186675023-168673151 SFRSZ salicing tactar, argininedserine-rich 2 cheiT:72243449-T2243562
RFS5 fibasomal protein S5 chrl 3835061 55-63506364
4} cellular atabolic process || cottutar Compartment
Transeript Daacriplion Enoh 1 initiation factor 4F complax
FBXD22 FBXO2Z opposta strand {non-pratan coding); F-sox protain 22 chrl5: 73983887 73984025 Transeript Description Exon Coordinatos
PCNP PEST proseciytic signal contalning neuclear p chr3;102781376-102787538 ANKHD ‘aniyrin repeat and KH domain contairing 1 cheb 1308051311 39895307
SENP SUMO1isantin specfic pepticase 1 chrl2456759213-46760343 EIF4G2 aukaryolic ranslabion inibation factor 4 gamma, 2 chel1:10775784-1 0779887
UPFIA UPF3 requistor of norsense tanscripts homolog A (yeasty chrl3:114065414-114065520 EIF4H eukaryollc ranslaicn Initiatian factor AH che7 T5242513-73242572
ASES aniyrin repeal and SOCS bax-canisining & chrl 2465301 57-45830150
ARIHZ ariadne homalag 2 (Drascphila) chri 48857573-4B05TE 18 macromolecule catabalic
GTF2HT general transcription factar |1, polypeptide 1, E2kDa chrl 1. 1B313877-18314068 Transcript Descri Exon
GTF2HZ qeneral iranscripsion factar 1M, polypeptide 2, 44kDa chis B3205247-58205280 SMADS SMAD family member 5 chef 136616263-135618346
PSMB protaasame (prasome, macrogair] subunit, beta fype, 3 chrf7:34170210-34170387 GTF2H1 general transcription factar I1H, polypeptide 1. esz- chel1:1831 2877-18314068
PSMBT PrOtRASaME (PrOSOME, MAcroaain) subunit, beta fype, 7 chrd:126207417-126207532 GTF2H2 general transcription factor IIH, polypeptide 2 che 63205247-69205280
RMNFis ing finger protain 14 Chré 141338052-141338579 LEF1 IympRoi ennancer-binding facsar 1 ched-100222161-109222274
ANF34 ing finger protain 34 chrl2:120324526-120324993 MED21 mediator complex subunit 21 Chr1Z:2 707 0620-270707 34
USPE ubsquitin specic peptitass 8 CNr 5 4B5637B4-4B563850 MTA1 MBIBS\AEIE AEL0CIAN0 1 Chr1&: 10498674 1- 104886751
MLLS hokd or mixed-Ineage leukemia 5 [irtnors: homalog, Drasoghils) o7 104455809-104455882
%] ranacription, DNA-dependent RNF34 ring firger pralsin 34 chr12:120324028- 120324983
Transeript Description Exon Coordinates SRAMT sarnelarginine repebitve ralrix 1 chel 24B48157- 24646286
AFF4 AFAIFMRE farily, member 4 chrS:132501240-152301334 SFRS2 splicing Factar, argininelserine.rich 2 chei7:72243449. 72243562
ADRMA adhesion requlating malecule 1 19-80318821
GTF2HY ‘general iransaripson factar |14, polypeptide 1, 62k0a chrl1:18313877-1831406¢ 1] nclozed luman
GTF2H2 general fransoripson factar IIH, polypeptide 2, 44kDa chrs:E9205247-63205280 Transcript Descr Exon Coordinates
NFEZL1 nuciear factar {erytraid-germved Z-like 1 chri7:43489353-43489482 FK8P1D FR506 binding proten 10, 65 ks chr17:37226836-17 226881
NFATS nuciear factar of activeted T-cells 5, tenicty-resporse chri68159899-68159952 SMADS SMAD famidy member & cheE 135516263-1 35516346
STAT1 ‘signal ransducer and activator of ranscriplion 1, #1kDa chrz:191563338-151583420 AKZ adenylate kinase 2 chel33250262-33250310
usF2 upsiream transcripsion tactor 2, c-os inleracing Chrl B 40452546-40452 745 APF amyioid bsta (A4) precursor protain EheE 1 ZEZ91546-262 51602
FN1 Toronectn 1 CIWZ 215853779-2 15854048
FXR1 fragile X mental retaraation, autasamal hemalog 1 Ew3 182171557-1B2171637
Exon Cootdinates GTF2H1 general transcriplion factor 1M, polypeplide 1, 682kDa €hr11:18313877-18314069
AFFa AFAFMR2 family, member 4 chrs 132301240-132301331 GTF2H2 general transcription factor 1M, polypeplide 2, 44kDa cheS 8205247 -69205280
ADRM1 ‘adhesion regulating maleculs 1 chral BII1EA 19-60716621 LEF1 Iymphold enhancer-binding factar 1 ched 10822231611 08222974
GTF2H general iransaripsion factar |1, polypeptide 1, E2kDa chrl1:{B393077-1E31406% MED21 madiatar compla subunit 21 chei2:27070620-27070724
GTF2H2 general franscnpson factar |IH, polypeptde 2, 44kDa chrk:E9208247-63208200 MTAT mafasiasis asseciatec 1 chel4; 104986741 104886751
NFEZLY nuciaar factar {angtrald-termed Zi-like 1 chrl7:43409393-43489482 MLLE mysloditymphaid or momsd-tneage Mukemia & (ntnorax homaleg, Drosephila)  che? 104465809-104465602
NFATS nuclear factor of activeted T-cells 5, tonkty-resporsie chri6:66 59059-661 50552 PTEPY polypyrimicne ract binding protein 1 chrl9:750413-750443
STAT1 ‘signal transducer and actvatar of ranscnption 1, B1kDa chr2;1345083336-151593420 PTEP1 polypyTimicne ract bnding protein 1 chr19:756513-75656
usFz upsiream tranecripsion factor 2, c-los Inleracting chirl BAD452545-40452746 RNF34 ring finger pralein 34 chri12:120324628- 120324953
SRAMT sermeiarginine repetilve malrix 1 chrl 24843 157-24646266
T} positive n of transc: DA STAT1 ‘and acivator of 1, 97kDa chez 101583334 181563420
Transcript Description Exon Coordinaies SF1 salcing factar 1 cheil 64Za74TA 64287553
SMADS SMAD famiy member & chrs: 136516263-135516346 SFRS2 =plicing factor, arginine/serine-rich & chri7:T2243449.72243662
AP amylaid beta (A4} pracursar protain chr21:26201548.26201802 2ZNF207 zine finger protein 207 chrlTETT21132:27721214
GTF2HY generai iranscripion factar |1, polypeptde 1, B2k0a chrl1:18313877.1831406%
LEF1 iympcid ennances-birding factor 1 chrd:10522151-109222274
MED21 mediator complex subunit 21 chrl 2:27070520-27070734
MLLS melaldiymphald or mosed-lineage leukemia 5 (irtnorax homolog, Drosophda)  chi?:104465800-104455882
NFATS nuslear factor of activeted T-calls 5, tonkey-resporsive chri6:568150859-65159852
RNF14 rirg finger protein 14 chrS.141336052-141336570
THFRSF1A fumar necrosis facior receptar superfamily, memoer 1A chri2:8310280-6310353
SF2 upsirearn tanscripgan factar 2, o-fos ineracting chirl B 4D452546-4D452740
8] posiiive regulation of RNA metabalic process
Transcript Description Exon Coordinaies
SMADS SMAD tamiy membar & Chré:136516263-1 36516346
AP arnykakd bata (A4} pracursar prosein Chr21:26241546-26291602
GTF2HY qenersl transcnption factor IIH, wyum 1,62k0a 1B313677-18314069
LEF1 iyrphcid ennamces-birding fector chrd: 106222191-100222274
MED2 medisior comglex subunit 21 chrl 2:27070520-27070734
MLLS ripekaidiymphald or moed-lineage leukemia 5 (Irthorax homaleg, Drosopkils)  chi7: 104465800-104485882
NFATS nudear Factar of activated T-cells 5, tonicty-resparsive chrl6:B8150850- 65159052
RMHF14 firg finger probein 14 chrs 149336062-141338579
THFRSF1A fumor necrosis factor recaptar suparfamily, memaer 1A chrl2:8210280-5310353
5F2 upsirea tanseripan factar 2, c-fos inferasing chil 5 40462546-40452746
5] positive regulation of gens
Transsript Deseription Exon Coordinates
SMADS SMAD famiby memoer S enr5:135516263-135516346
APF arnylaid Beta (A4) precursor protein Chr21:26281546-26291602
GTF2ZHT (general iransenpson tackar I1H, polypeptioe 1, 62kD8 £hr11:1B313877-16314068
LEF1 ymphoid enhances-birding facior 1 Ehrd 108222181-109222274
MED2 mediaior complex subunil 21 chrl2:27070820-27070734
MLLE miyskaidiymphoid or maxad-lineaga leukemia § (irhorax hamaleg, Drosophila)  chr7: 104465009-104465882
NFATS nugaar factor of activated T-cells 6, fonicty-resparsve chrié:B0159099-68169552
RAGIAP1 recombinatan activating gene 1 actvating protein 1 chrl;152378561-163376822
ANF14 rireg finger protain 14 chrb:141336062-141 338579
THERSE1A fumor necrosés facior receptor auperfamily, memoer 1A chrl2:6310280-6310353
usFz upsiresm tranaceipson factor 2, o-ios ierecing chrl 4045254540452 745
0} transcription from RNA ] r
Transcript Description Exon
AFFA AFAFMR2 family, member 4 chrs: 132301240-132301331
ADRM1 ‘adhesion regulating malecule 1 chr2(rB03 168 1980316521
GTFZH1 ‘general iranssripsion factar |1, polypeptide 1, E2kDa chrl1:18313877.1831408%
GTF2HZ general fransoripson factar |1, polypeptde 2, 44kDa chrs B3206247-69206280
NFEZLY nuckaar factor {arytrald-dorved 2}k 1 chrl 743489353 43483482
NFATS nugiaar factar of activated T-calls 5, tenicty-resporsie chri6:681 5905068150552
STATY signal ransducar and actvatar of ranscnption 1, $1kDa chr2:191583338-101583420
7 itive 1 of transc: Trom RNA rase Il
Transcript Description Exon Coordinates
SMADS SMAD family member 5 chri:136516263-135516348
AP amylaid beta (A4} precursar probein chrk . 26:281546-26281802
GTF2H1 ‘general iranscripson factar |14, poiypeptda 1, G2k0a chrl1:1E313877-15314068
LEF1 ymphcid enhances-birding factor 1 chrd: 106222161-108222274
MED2! MROIETDr COmplex SuCunit 21 Chrl2:27070620-27070734
NFATS nuclear factor of activeied T-calls 5, tonky-resporse Chri6:661 59899-68150952
THFRSF1A fumor necrosis facior receptor suparfamily, memoer 1A chrl2:6310280-5310353
usF2 upsiresm Wranseripsion factor 2, c-los interecting chirl 4045254540452 745
3] positive i of transc:
Transript Description Exon Coordinates
SMADS SMAD famiy mesmber & chrS 1365 16263-13551 6346
APP armylaid beta (A4} precursar presein chr2 26201 54626201602
GTF2H1 qeneral iranscription factar |IH, polypeptide 1, E2kDa chrl 1 18313877-18314065
LEF1 smphoid enhances-Einding fasior 1 chd: 108222191-108222274
MEDZY madator complex subunit 21 chri 2 2T070620-27070734
MLLS myelaidiymphoid or mued-lineage leukemia 5 (irihorax homolog, Orosophda)  chr? 104465809-104465802
NFATS nuciasar factor of activeted T-calls 5, 1enkcly-Tasponsne Cchr6:68159898-68153852
RNF14 g Anger protein 14 RS 141338052-141338579
TNFRSF1A IUMGF NBCTOSE TR0 Fecaptar suparfamily, member 1A ehr2:6310280-6310353
5F2 upsiraam transcripgan factar 2, c-fos imeracling chrl B 40452548 AD4E2T46




Table S2. Analysis of TCGA dataset identifies a correlation between EGFRvIIlI and
hnRNPAL in GBM. Analysis was restricted to the classical, mesenchymal and neural subtypes
of GBM, and data analyzed for hnRNPA1 expression in tumors definitively defined by the
TCGA as EGFRvIII+ vs. those for which EGFRvIII expression could not be clearly identified.
HNRNAPAL expression was higher in the EGFRvIII+ tumors (p=0.00881). Correlations were

computed with Pearson correlation coefficient.

(Table S2 is a separate Excel File)



Table S3. Analysis of TCGA dataset identifies a correlation between hnRNPA1 and
glycolytic genes. Expression of glycolytic genes correlated with hnRNPA1 expression in GBM

from TCGA dataset. Correlations were computed with Pearson correlation coefficient.

HNRNPAL [SLC2A3 | HK2 SLC2A1 | PDHK1
(Glut3) (Glutl) (PDK1)
HNRNPAL | 1 0.179484606 | 0.238654 | 0.080826701 | 0.027049
SLC2A3 | 0179485 |1 0.570375 | 0.589632526 | 0.580685
(Glut3)
HK2 0.238654 | 057037536 | 1 0.510702251 | 0.483486
SLC2A1 | 0.080827 | 0.589632526 | 0.510702 | 1 0.727501
(Glutl)
PDHKI | 0.027049 | 0.580685165 | 0.483486 | 0.727500884 | 1
(PDK1)




SUPPLEMENTAL EXPERIMENTAL PROCEDURES

UV-crosslinking and immunoprecipitation (CLIP)

U87-EGFRuVIII cells in 15 cm plates were washed twice with cold PBS, added 12.5 mls PBS then
UV irradiated in a UV stratalinker 1800 UV cross-linker (Stratagene) on ice with lid off. UV
crosslinking was with either 100 or 500 J/m?. Cells were collected by scraping, pelleted 5 min
500xg, resuspended in 1 ml PBS, transferred to eppy tubes and pelleted at 4000rpm 4 min at 4°C.
PBS was removed and cell pellets frozen and stored at -80°C. Cells were lysed by adding 300 ul
RIPA buffer (Boston BioProducts) containing 2x half protease inhibitor cocktail (Thermo
Scientific), vortexed, and placed on ice for 20 min. Lysates were clarified by centrifuging 13 min
14000rpm at 4°C. Supernatant lysates were pre-cleared with 100 ul Pro A Dynabeads
(Invitrogen) for 45 min on rotator 4°C. Immunoprecipitation (IP) was for 2 hrs at 4°C with either
anti-HA Control antibody (6E2) (Cell Signaling) or with anti-hnRNPA1 9H10 clone (Sigma)
with 250 ug/ml yeast tRNA. IP beads were washed 4X with RIPA buffer, resuspended in water,
Dnase treated with DNase | (Ambion) for 1 hr and subsequently proteinase K (Roche) treated 1
hr, followed by phenol/Chloroform extraction, and RNA ethanol precipitated overnight at -20°C.
RNA was pelleted, washed with 70% ethanol, air dried and resuspended in 14 ul water, and used
for cDNA synthesis with Superscript VILO (Invitrogen). Primers used for RT-PCR were: Max
Intron (Forward), 5’-GCTCAGTAGCAGGCTTGGTC-3’, Max Intron (Reverse), 5’-
AGAGGTCAGGCCAGAAAAGA-3’. Reverse primers were 2P end-labeled and 22 cycle PCR
reactions were resolved by denaturing PAGE. Radioactive signal was detected using a Typhoon

phosphorimager (GE).



Primers used for Real-Time (RT) quantitative PCR

Primers used for Real-Time PCR were: Vinculin-F 5’-ctttgctgctacaggggaag-3’; Vinculin-R 5°-
ggatatgggacgggaagttt-3°; GLUTI-F 5’-gtggagactaagccctgtcg-3’; GLUTI-R 5’-
aggggcaaatcctaatggag-3’; GLUT3-F 5’-tcctggacatcctcettctge-3°’; GLUT3-R 5-
agtctgaggttgggggaact-3°; HK2-F 5’-agagaggaccccactggact-3’; HK2-R 5°-ccaaggtgaagcaaccgtat-
3’; PDKI-F 5’-ggttgggaaccactctttca-3’; PDK-R 5’-gctttggttacgtggcattt-3’; hnRNPA1-F 5°-

ttgtgaactcagccaagcac-3’; hnRNPA1-R 5°-cagcgtcacgatcagactgt-3°.

Lactate production, glucose/glutamine consumption, glutamate assay

For NOVA measures of lactate production, glucose consumption, glutamine consumption, and
glutamate secretion U87-EGFRvVIII cells were grown in 10 cm plates with DMEM and 5% FBS.
Media changed to 5 ml for 24 hr before measuring glucose, lactate, glutamine, and glutamate in
the media by NOVA BioProfile automatic analyzer (Nova Biomedical). Glucose uptake, lactate
production, glutamine uptake, and glutamate production were calculated by comparing to control
plates without cells. Cells were collected after measurement and cell count were used to

normalize results. Experiments were performed in triplicate.





