
 

DISCLAIMER

This report can be used and clinically interpreted only by a physician. The physician may consider or disregard the information provided by this report based on other clinical factors. 

TheONCOMPASS Report provides information published in the scientific literature associated with the molecular profile of the tumor. However, ONCOMPASS Medicine cannot take responsibility 

for the content of these articles. The drugs indicated may or may not be registered and/or reimbursed in the tumor type or under the condition in the country in which this report is used.
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PATIENT INFORMATION

 Oncompass  ID
TM

: 113981

 Name: Anonymous

 Year of birth: 1977

 Primary Tumor Site: breast

 Histology Type: invasive ductal carcinoma

 Metastatic sites: Unknown

MEDICAL TEAM

Molecular Pharmacologist: István Peták MD PhD

Genetic Counselor: Júlia Déri MSc

Molecular Biologist: Edit Várkondi PhD

Clinical Oncologist: Csongor Lengyel MD

Case Coordinator: Petra Priger

PATHOLOGICAL AND MOLECULAR DIAGNOSTIC TESTS

Oncompass tumor molecular profiling was performed on a histology sample of the primary tumor of the patient.

NGS - 595 genes

FISH - FGFR1, MET, PIK3CA

IHC - PD-L1

Previous molecular test results:

ER positive, PR positive, HER2 negativ

SUMMARY

Oncompass tumor molecular profiling revealed amplification in the FGFR1 gene, which may cause resistance to certain hormonal therapies (like 

tamoxifen or letrozol), CDK inhibitors (like palbociclib and ribociclib). Anyhow, evidence about FGFR1 amplification causing resistance to hormone 

therapy is inconclusive. We would not recommend to completely eliminate hormone therapy from the patients treatment plan, but we advise to 

use combination therapy based on the molecular profile of the patient. FGFR1 amplification also has prognostic significance in ER pos breast 

cancer patients. FGFR1 inhibitors might be beneficial in the case of FGFR1 amplification. The patient may have the following adjuvant trial 

options: In Spain there is a window-of-opportunity clinical trial in Madrid (NCT02619162) with adjuvant NINTEDANIB-letrozol therapy. Other 

adjuvant option is the monarchE trial in Russia (NCT03155997) which compares the efficacy of adding abemaciclib to standard endocrine 

therapy with endocrine therapy in monotherapy.
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MOLECULAR TARGET ANALYSIS

MOLECULAR ALTERATIONS

  ESR1  protein  overexpression driver (AEL: 866.95, AF/TR: NA/70%),

  FGFR1  amplification  presence driver (AEL: 114.51, AF/TR: NA/70%),

  ASXL1-G1397S driver (AEL: 10.00, AF/TR: 57.53%/70%),

  PGR  protein  overexpression driver (AEL: 5.50, AF/TR: NA/70%),

  CHEK2-K312E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K355E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K91E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K245E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  KMT2C-A1685S driver (AEL: 1.81, AF/TR: 10.48%/70%),

  KMT2C-D3420H driver (AEL: 1.78, AF/TR: 47.93%/70%),

  LRP1B-T1043S driver (AEL: 0.28, AF/TR: 47.29%/70%),

  KMT2D-A4496V driver (AEL: 0.22, AF/TR: 51.13%/70%),

  JAK1-R506C driver (AEL: 0.21, AF/TR: 42.41%/70%),

  JAK1-R505C driver (AEL: 0.21, AF/TR: 42.41%/70%),

  AXIN1-V399L driver (AEL: 0.05, AF/TR: 54.76%/70%),

  ZFHX3-S296P driver (AEL: 0.02, AF/TR: 45.53%/70%),

  EPHA2-R822H driver (AEL: 0.01, AF/TR: 73.64%/70%),

  ZNF217-M410V driver (AEL: 0.01, AF/TR: 36.19%/70%),

  TMPRSS2-T112I driver (AEL: 0.01, AF/TR: 43.37%/70%),

  TMPRSS2-T75I driver (AEL: 0.01, AF/TR: 43.37%/70%),

  KRAS  wild-type biomarker (AEL: 0.00),

  PDL1  protein  normal expression biomarker (AEL: 0.00),

  TP53  wild-type biomarker (AEL: 0.00),

  CYP2D6-K230DEL biomarker (AEL: 0.00, AF/TR: 53.02%/70%),

  MUC16-H9993L non-confirmed driver (AEL: 0.00, AF/TR: 47.23%/70%),

  IGF2R-D1681Y non-confirmed driver (AEL: 0.00, AF/TR: 51.97%/70%),

  FAT3-A3354T non-confirmed driver (AEL: 0.00, AF/TR: 64.2%/70%),

  CUBN-F2316L non-confirmed driver (AEL: 0.00, AF/TR: 7.35%/70%),

  MAGI3-G1318D variant of unknown significance (AEL: 0.00, AF/TR: 

37.79%/70%),

  CCDC178-L49I variant of unknown significance (AEL: 0.00, AF/TR: 

44.36%/70%),

  CYP2D6-K281DEL variant of unknown significance (AEL: 0.00, AF/TR: 

53.02%/70%),

  IGSF10-I1311V variant of unknown significance (AEL: 0.00, AF/TR: 

35.43%/70%),

  KDM5A-R1133W variant of unknown significance (AEL: 0.00, AF/TR: 

7.81%/70%),

  MAGI2-I679T variant of unknown significance (AEL: 0.00, AF/TR: 7.87%

/70%),

  EPHA2-R876H non-driver (AEL: -0.99, AF/TR: 73.64%/70%),

  EPHB1-V562I non-driver (AEL: -1.74, AF/TR: 62.91%/70%),

  FLT1-M938V non-driver (AEL: -5.00, AF/TR: 49.46%/70%)

TARGET GENES

  ESR1  wild-type (AEL: 1527.09),

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  mTOR  wild-type (AEL: 885.20),

  EPHA2-R822H  driver (AEL: 0.01) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  PIK3CA  wild-type (AEL: 868.85),

  ESR1  protein  overexpression  driver (AEL: 866.95)

  AKT1  wild-type (AEL: 868.17),

  ESR1  protein  overexpression  driver (AEL: 866.95)

  CDK4  wild-type (AEL: 815.79),

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  FGFR1  amplification  presence  driver (AEL: -114.52)

  CDK6  wild-type (AEL: 815.45),

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  FGFR1  wild-type (AEL: 201.78),

  FGFR1  amplification  presence  driver (AEL: 114.52)

  BET  wild-type (AEL: 16.68),

  KMT2C-A1685S  driver (AEL: 1.81) ;

  ASXL1-G1397S  driver (AEL: 10.00) ;

  KMT2C-D3420H  driver (AEL: 1.79)

  PARP1  wild-type (AEL: 16.57),

  CHEK2-K91E  driver (AEL: 3.51) ;

  CHEK2-K355E  driver (AEL: 3.51) ;

  CHEK2-K245E  driver (AEL: 3.51) ;

  CHEK2-K312E  driver (AEL: 3.51)

  JAK1  wild-type (AEL: 15.76),

  JAK1-R505C  driver (AEL: 0.21) ;

  JAK1-R506C  driver (AEL: 0.21)

  SOD1  wild-type (AEL: 15.18),

  CHEK2-K355E  driver (AEL: 3.51) ;

  CHEK2-K312E  driver (AEL: 3.51) ;

  CHEK2-K245E  driver (AEL: 3.51) ;

  CHEK2-K91E  driver (AEL: 3.51)

  EGFR  wild-type (AEL: 11.69),

  MDM2  wild-type (AEL: 0.46)
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DRUGS POSITIVELY ASSOCIATED DRUGS NEGATIVELY ASSOCIATED

DRUGS IN CLINICAL USE

10 selected from 66

  PALBOCICLIB  (breast - all [FDA]) (AEL: 6093.00)

  CDK4  wild-type  target (AEL: 815.79) ;

  CDK6  wild-type  target (AEL: 815.45) ;

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  FGFR1  amplification  presence  driver (AEL: -114.52)

  LETROZOLE  (breast - UNKNOWN [FDA]) (AEL: 4338.22)

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  ESR1  wild-type  target (AEL: 1527.09)

 EVEROLIMUS (rectum - neuroendocrine carcinoma [FDA+EMEA]; all - 

neuroendocrine carcinoma [FDA]; kidney - renal cell carcinoma 

[FDA+EMEA]; pancreas - all [FDA]; pancreas - neuroendocrine 

carcinoma [FDA+EMEA]; breast - all [FDA+EMEA]; colon - 

neuroendocrine carcinoma [FDA+EMEA]; lung - neuroendocrine 

  carcinoma [FDA+EMEA]) (AEL: 4010.16)

  mTOR  wild-type  target (AEL: 885.20) ;

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  ESR1  wild-type  target (AEL: 1527.09)

  RIBOCICLIB  (breast - all [FDA]) (AEL: 3391.92)

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  CDK4  wild-type  target (AEL: 815.79) ;

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  CDK6  wild-type  target (AEL: 815.45)

  TAMOXIFEN  (breast - carcinoma [FDA]) (AEL: 3058.24)

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  ESR1  wild-type  target (AEL: 1527.09)

  ABEMACICLIB  (breast - all [FDA]) (AEL: 3044.91)

  CDK6  wild-type  target (AEL: 815.45) ;

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  CDK4  wild-type  target (AEL: 815.79)

  FULVESTRANT (AEL: 2912.35)

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  ESR1  wild-type  target (AEL: 1527.09)

  EXEMESTANE (AEL: 2424.52)

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  ESR1  wild-type  target (AEL: 1527.09)

  SIROLIMUS (AEL: 885.86)

  mTOR  wild-type  target (AEL: 885.20) ;

  EPHA2-R822H  driver (AEL: 0.01)

  TEMSIROLIMUS  (kidney - renal cell carcinoma [FDA]) (AEL: 885.67)

  mTOR  wild-type  target (AEL: 885.20)

DRUGS IN CLINICAL USE

7 selected from 7

  PERTUZUMAB  (breast - all [FDA]) (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  NERATINIB  (breast - all [FDA]) (AEL: -104.83)

  ERBB2  wild-type  target (AEL: -116.68) ;

  EGFR  wild-type  target (AEL: 11.69)

  AFATINIB  (lung - non-small cell carcinoma [FDA+EMEA]) (AEL: -104.81)

  EGFR  wild-type  target (AEL: 11.69) ;

  ERBB2  wild-type  target (AEL: -116.68)

  DACOMITINIB  (lung - non-small cell carcinoma [FDA]) (AEL: -104.74)

  ERBB2  wild-type  target (AEL: -116.68) ;

  EGFR  wild-type  target (AEL: 11.69)

  GEFITINIB  (lung - non-small cell carcinoma [FDA+EMEA]) (AEL: -13.51)

  EGFR  wild-type  target (AEL: -11.69)

  CYTARABINE (AEL: -12.15)

  KMT2C-D3420H  driver (AEL: -1.79) ;

  KMT2C-A1685S  driver (AEL: -1.81)

 DOXORUBICIN (ovary - carcinoma [FDA]; blood vessel - kaposi 

sarcoma [FDA]; breast - carcinoma [FDA]; bone marrow - multiple 

  myeloma [FDA]) (AEL: -12.15)

  KMT2C-D3420H  driver (AEL: -1.79) ;

  KMT2C-A1685S  driver (AEL: -1.81)
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DRUGS POSITIVELY ASSOCIATED DRUGS NEGATIVELY ASSOCIATED

DRUGS IN CLINICAL DEVELOPMENT

10 selected from 135

  TASELISIB (AEL: 1790.20)

  PIK3CA  wild-type  target (AEL: 868.85) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  VOXTALISIB (AEL: 1754.24)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

  Dactolisib (AEL: 1754.23)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

  PWT33597 (AEL: 1754.05)

  PIK3CA  wild-type  target (AEL: 868.85) ;

  mTOR  wild-type  target (AEL: 885.20)

  PI-103 (AEL: 1754.05)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

  VS-5584 (AEL: 1754.05)

  PIK3CA  wild-type  target (AEL: 868.85) ;

  mTOR  wild-type  target (AEL: 885.20)

  PKI179 (AEL: 1754.05)

  PIK3CA  wild-type  target (AEL: 868.85) ;

  mTOR  wild-type  target (AEL: 885.20)

  LY3023414 (AEL: 1754.05)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

  GSK2126458 (AEL: 1754.05)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

  SF1126 (AEL: 1754.05)

  mTOR  wild-type  target (AEL: 885.20) ;

  PIK3CA  wild-type  target (AEL: 868.85)

DRUGS IN CLINICAL DEVELOPMENT

13 selected from 19

  TUCATINIB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  BMS-599626 (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  CANERTINIB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  CP-724714 (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  MARGETUXIMAB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  MUBRITINIB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  PYROTINIB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  MDX-210 (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  ERTUMAXOMAB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  VARLITINIB (AEL: -116.68)

  ERBB2  wild-type  target (AEL: -116.68)

  MM-302 (AEL: -116.51)

  ERBB2  wild-type  target (AEL: -116.68)

  SYD985 (AEL: -116.41)

  ERBB2  wild-type  target (AEL: -116.68)

  ALLITINIB (AEL: -104.99)

  ERBB2  wild-type  target (AEL: -116.68) ;

  EGFR  wild-type  target (AEL: 11.69)

Compound scores displayed represent aggregated evidence levels (AEL). AEL represents the number, scientific impact and clinical relevance of evidence relations in the system, connecting 

tumor types, molecular alterations, targets and compounds. Individual evidence relation scores are normalized and weighted according to the degree of similarity of the parameters to the 

parameters of the given patient case. Compound AELs are obtained by aggregating all relevant associations (and AELs) between the specific compound, tumor type, drivers and targets. 

Compounds are listed in descending order of their AELs.

( Abbreviations: AEL - aggregated evidence level, AF - allele frequency, TR: tumor ratio )
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AVAILABLE CLINICAL TRIALS

Search Criteria

BIOMARKERS: AURKA, SYNE3, FANCM, NEK2, PRDM1, EP300, FLCN, RIT1, PIK3R1, CEBPA, ZNF226, KLC1, MAGI2-I679T, RUNX1T1, 

SF3A1, IKZF4, NKX3-1, BTK, PIK3CD, AR, ZBED4, FANCE, CYP2D6-K230DEL, CDH1, ERBB4, TCF7L2, MAP3K4, PAX7, RET, CARD11, 

EPCAM, CYP19A1, FGFR2, EPHA7, GRIN2A, FSTL5, KEAP1, SMC3, MAP3K1, CEP57, IL6, GNAQ, PIK3CG, CDKN1A, UBR3, SPOP, MITF, 

AKT1, RAC2, ZNF217-M410V, NTRK3, KIT, SF3B1, STAT3, MAGOH, ATM, PSMD2, CYLD, ABL2, HSPH1, CIC, mTOR, ABCC2, NTRK2, 

GATA3, FGF9, IGF1R, CD74, BRAF, IDH1, IGF2, WWP1, PTPN11, TRIO, QKI, GABRA6, FANCL, RXRA, SSTR1, OTOP1, JAK1-R505C, HRAS, 

PREX2, MAPK1, NCOR1, SHOC2, SEPT9, TP63, AKAP9, TMEM127, MIER3, BAZ2B, CDK4, AIP, TNFRSF14, CYP2D6-K281DEL, SH2B3, 

GLI1, PIK3CB, MSH2, PSMD1, AXIN1-V399L, FANCF, BMPR1A, TOP2A, GREM1, DDB2, ZNF595, GOPC, RPTOR, PAK3, RBM10, APC, 

RARG, EPHA3, GNA13, KMT2A, NTRK1, BARD1, TBX3, GATA2, SOCS1, NRG1, ZIC3, DICER1, POLE, SLC9A9, CBL, GSK3B, DNMT3A, 

KIF5B, IDH2, HNF1A, FZD3, RAF1, KNSTRN, FGF6, CYP2C19, IL6ST, LAMA2, STAG2, MET, FANCI, RXRG, AGTRAP, ABL, SDHA, CYP2A6, 

SNCAIP, KDM4B, KDM5C, ACVR1B, IRF4, WISP3, S1PR2, BRIP1, DAXX, PMS1, EPHA2-R876H, FGF8, TSHR, CHEK2-K245E, SLIT2, BIRC3, 

CTCF, TSC2, BCL2L1, PRKAR1A, SOX10, BCR, NFE2L2, SF1, MAGI3-G1318D, G6PD, CDKN2B, BRCA2, SUZ12, FANCA, CD79A, ALK, 

RARalpha, ROS1, GATA1, SMAD2, EPHB1-V562I, BCL6, TP53BP1, TACC3, SPEN, GAS6, GPR124, CD79B, RAF1, ECT2L, FBXO11, GPR78, 

POT1, PIK3CA, BRD4, KEL, MAP2K2, IKZF1, GATA6, MDM2, NKX2-8, FGF14, U2AF2, NF1, EZH2, CUBN-F2316L, KDM5A-R1133W, CDK8, 

FANCG, MAS1L, DCUN1D1, MCL1, WBSCR17, TP53, PLCG2, RICTOR, SLC45A3, DPYD, ARFRP1, BCL2L11, RAC1, FN1, RB1, CASP8, INPP4B, 

TNFAIP3, SCN11A, VHL, IL2RG, TYK2, KREMEN1, CDK6, RAD51D, TRRAP, KIAA1549, RAD51, ZFHX3-S296P, PRKDC, FAM46C, IL2RB, 

AMER1, PDCD1LG2, WNK2, NIPA2, FANCD2, LMO1, ETV6, SLCO1B1, GRM8, IFITM3, CUL3, EED, CDA, CRLF2, SOS1, RAD51B, FGF7, NF2, 

NOTCH2, PIK3C2B, CDC27, NRAS, DDX3X, RAD54L, PNP, MET, IL2RA, TBX20, MAP7, MYO18A, BLM, FGF1, STAT4, BRCA1, IL7R, USP16, 

MEN1, MYD88, SOX2, SETD2, WEE1, XPA, ATP11B, HSD3B1, CHEK2-K91E, TOP1, CCDC178-L49I, PBRM1, FGFR1, BUB1B, EZR, SOX9, 

BRD4, CASR, ARAF, SETBP1, RHBDF2, PPP2R1A, IRF2, WT1, RAD21, H3F3A, RHOA, TCERG1, BAP1, PPARG, RAD50, CDKN1B, IGSF10-

I1311V, ZBTB2, FAM175A, CSF1R, FBXO32, ZNF703, FLT3, FOXL2, CHD2, DIS3L2, NRG1, CYP2C9, NOTCH1, FOXO1, LZTR1, MYCN, 

SDHD, FGF10, NELL2, MRE11A, ATRX, MUC16-H9993L, EPHA2-R822H, BIRC2, FGFR2, MYC, ATP6V0D2, NSD1, ERBB2, C11orf30, 

SDHAF2, MLH1, SYK, FGF4, PTGFR, PSMB5, MST1R, U2AF1, MUTYH, PTEN, PIK3R2, FGFR3, CCND1, FANCB, TIAF1, FGF19, PDGFRB, 

NFKBIA, VEGFA, SHH, GNAS, PAX3, GRM3, FOXA1, MEF2B, PRSS8, SMAD3, GNAI2, ATP4A, NKX2-1, CDK12, LYN, CDKN1C, NPM1, RET, 

TMPRSS2-T75I, YES1, CDC73, ALK, PSMB1, BCORL1, SLC34A2, MLLT3, ERCC4, RXRB, CHEK2-K312E, VCL, RAD51C, SBDS, CTNNA1, 

CYP2B6, CCND2, PPP2R2A, IFITM1, ERG, BAX, BCR, DDR1, CSMD3, RPS6KB1, RANBP2, NBN, CBLC, ERCC5, TSC1, FGFR1, MYCL1, 

PHOX2B, CDKN2A, BTG1, EPB41, SDHC, ENO1, USP25, CRKL, ESR2, PDK1, IRS2, KRAS, ZMYM3, EXOC2, ERBB3, PRPF40B, FH, PARK2, 

GNA11, CIT, DOT1L, MAX, FGF2, ABCB1, CHD1, JAK3, FLT4, EXT1, CHD4, PALB2, EPHA5, LPAR2, TACC3, CCND3, BCL2L2, RUNX1, 

FGFR4, BCL9, SMAD4, SDHB, NRCAM, SRC, FGF23, KMT2C-D3420H, CTNNB1, CHEK2-K355E, FOXP1, PDZRN3, PRKCI, SLC22A1, 

FGF5, CBLB, ZRSR2, WRN, ROS1, CHD7, MAP2K1, B2M, AXL, MED12, JAK1-R506C, MYO1B, FLT1-M938V, SMARCE1, NOTCH3, ERCC1, 

MAP2K4, ARID1A, BCOR, TPM3, CHIC2, PRF1, SMARCA4, MAP4K3, PSMB2, TACC1, LTK, XRCC2, ZNF473, SPTA1, CD74, CD274, MSH6, 

BRAF, ZNF2, ESRP1, SEC16A, MSH3, CCNE1, ESR1, SLC7A8, CSNK2A1, ITCH, IGF2R-D1681Y, CREBBP, NTRK1, PHF6, DSE, IRAK4, HGF, 

FAT3-A3354T, AXIN2, JUN, C2orf44, TAF1, CDKN2C, ELMO1, MDM4, PTPN12, GID4, OR5L1, BCL2, PCBP1, NCOA2, KIF5B, ACVRL1, 

SDC4, PCGF2, KDM6A, ERRFI1, AKT3, SPRED1, FUBP1, POLD1, EXT2, KLHL6, EGFR, UGT1A1, PAX5, YAP1, KMT2D-A4496V, JAK2, 

SAMD9L, LRP1B-T1043S, FBXW7, XPO1, FAT1, TAS2R38, DDR2, DMD, AKT2, SPEG, KLF6, CCDC6, APEX1, PTPRD, PPM1L, MPL, ATR, 

FAS, DCC, THSD7B, SMARCB1, RNF43, TMPRSS2-T112I, FGF3, TERT, AMPH, TPMT, GXYLT1, INHBA, GSTP1, AURKB, NUP93, TRAF5, 

PMS2, CHEK1, TFG, LCK, RECQL4, ERCC2, RHEB, TGFBR2, ARID1B, EGFR, ARID2, ASXL1-G1397S, MAPK3, KMT2C-A1685S, HOXB13, 

RARB, HIST1H3B, LRRK2, SLC31A1, NT5C2, ABL1, GNAT2, SLX4, ERCC3, GATA4, XPC, MED13, EML4, BAI3, KDR, FRS2, SMC1A, GPC3, 

KAT6A, SRSF2, SLC22A2, FGFR3, SUFU, CBFB, TET2, RARA, FANCC, PTCH1, TPM4, PDGFRA, SMO, GEN1, STK11, IKBKE, PDL1, ESR1, 

PGR, ERBB2, MET, FGFR1, PIK3CA

 
STATUS: Not yet recruiting,Active recruiting,Active (not recruiting)
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AVAILABLE CLINICAL TRIALS

MTC COMPOUNDS: DOVITINIB, GSK1059615, Apitolisib, PKI 166, ARQ 092, ZIV-AFLIBERCEPT, CC-115, MEDI-573, MLN1117, 

tiomolibdate diammonium, PONATINIB, RONICICLIB, AZD2014, P7170, RUXOLITINIB, SUNITINIB, PAZOPANIB, CETUXIMAB, INO-1001, 

debio 1347, Sonolisib, MEHD7945A, SSR128129E, AFURESERTIB, ERDAFITINIB, MLN0128, TAMOXIFEN, LUCITANIB, PF-04965842, 

OLARATUMAB, IMGATUZUMAB, PEMBROLIZUMAB, CGM097, CH 5132799, MOMELOTINIB, NIRAPARIB, REGORAFENIB, TRAMETINIB, 

DINUTUXIMAB, E7016, TALAZOPARIB, ABEMACICLIB, DS-3032B, RIBOCICLIB, ORANTINIB, Tesevatinib, JQ1, Recilisib, SAR405838, 

ERLOTINIB, PF-04691502, PALBOCICLIB, VISMODEGIB, NICLOSAMIDE, XL418, P1446A-05, OSI-027, Panulisib, Itacitinib, INIPARIB, PRT 

2070, DANUSERTIB, AICAR, BRIGATINIB, SIMOTINIB, LETROZOLE, NAB-PACLITAXEL, MK-8242, MILCICLIB, TAS-102, BUPARLISIB, 

RUCAPARIB, SORAFENIB, ABT-414, Dactolisib, COPANLISIB, TEMSIROLIMUS, FOLFIRINOX, AZD6482, BORTEZOMIB, NINTEDANIB, 

EVEROLIMUS, PANITUMUMAB, CEP-9722, PWT33597, E7449, RIVICICLIB, JNJ-26483327, RO5045337, ETOPOSIDE, BAY1125976, 

NIVOLUMAB, BRIVANIB, MK-8284, ENTRECTINIB, Visusertib, AZD8055, OLAPARIB, AZD5363, NIMOTUZUMAB, SIROLIMUS, 

ALVOCIDIB, FULVESTRANT, METFORMIN, CEDIRANIB, ABT767, LY287445, MI-212, LAPATINIB, Filgotinib, JNJ-26854165, OSIMERTINIB, 

HDM201, IPILIMUMAB, P276-00, HM61713, RES 529, PICTILISIB, EXEMESTANE, RILUZOLE, SELUMETINIB, ATEZOLIZUMAB, 

TREBANANIB, BGT226, BIBX 1382, ALRN 6924, IDASANUTLIN, SONIDEGIB, LY3023414, IMATINIB, XL147, MK-2461, SAPITINIB, 

IPATASERTIB, SC-66, AEE788, CC-223, TASELISIB, S49076, GSK2126458, RGB-286638, AXITINIB, PI-103, TRICIRIBINE, BARICITINIB, 

MSC 2363318A, WX 037, ZSTK474, DENOSUMAB, PKI179, NUTLIN-3A, MATUZUMAB, RIDAFOROLIMUS, GDC 0084, VANDETANIB, 

GEDATOLISIB, CARBOPLATIN, GSK3052230, AT13148, CISPLATIN, AZD 2461, BMS-986158, APALUTAMIDE, LOBENGUANE, PD173074, 

VOXTALISIB, ENZALUTAMIDE, FLUZOPARIB, GSK2141795, GDC 0349, LCAR-B38M, AT13387, THELIATINIB, MIDOSTAURIN, 

NECITUMUMAB, VS-5584, ROCILETINIB, DS-7423, ALPELISIB, AZD4547, LENVATINIB, NILOTINIB, ZALUTUMUMAB, ABIRATERONE, 

RAMUCIRUMAB, BEVACIZUMAB, VELIPARIB, BGB-290, H 447, SR13668, ORTERONEL, FOLFOX, CABAZITAXEL, INCB047986, MK2206, 

AMG-232, OBINUTUZUMAB, PROPRANOLOL, SF1126, DASATINIB, GSK690693

    
CNS METASTATIC: Unknown ECOG: 0 - 5 STAGE: Unknown PATIENT'S COUNTRY: Russian Federation

  
GENDER: Female TUMOR SET: breast - invasive ductal carcinoma AGE: 41

IDENTIFIER DESCRIPTION

NCT02070549 A Phase I Trial of Single Agent Trametinib (GSK1120212) in Advanced Cancer Patients With Hepatic Dysfunction

Active recruiting

Line Phase Compounds

-1 4 1a-1b LY-2940680

Countries Allocation Masking

United States N/A Single Group Assignment

NCT02747004 A Study of Abemaciclib (LY2835219) Plus Tamoxifen or Abemaciclib Alone in Women With Metastatic Breast Cancer 

(nextMONARCH 1)

Active recruiting

Line Phase Compounds

-2 10 2 ABEMACICLIB, ABEMACICLIB, 

TAMOXIFEN

Countries Allocation Masking

Brazil, Taiwan, Province of China, Czech Republic, 

Italy, France, Turkey

Randomized Open Label

Inclusive Biomarkers

 ERBB2  amplification absence,  ERBB2  protein normal expression,  ERBB2  protein lack of expression,  ESR1  protein

overexpression,  PGR  protein overexpression

https://clinicaltrials.gov/ct2/show/NCT02070549
https://clinicaltrials.gov/ct2/show/NCT02747004
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AVAILABLE CLINICAL TRIALS

NCT02264678 Ascending Doses of AZD6738 in Combination With Chemotherapy and/or Novel Anti Cancer Agents

Active recruiting

Line Phase Compounds

-2 3 1-2 AZD6738, OLAPARIB

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

N/A Single Group Assignment

Inclusive Biomarkers

 ESR1  protein lack of expression,  PGR  protein lack of expression

Exclusive Biomarkers

 BRCA1 ngs mutant,  BRCA2 ngs mutant,  ERBB2  amplification presence,  ERBB2  protein overexpression

Active recruiting

Line Phase Compounds

-1 10 1-2 AZD6738, AZD6738, AZD6738, 

CARBOPLATIN, OLAPARIB

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

Non Randomized Single Group Assignment

Active recruiting

Line Phase Compounds

2 1-2 AZD6738, CARBOPLATIN

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

N/A Single Group Assignment

Inclusive Biomarkers

 ATM  loss presence,  ATM  protein lack of expression

Active recruiting

Line Phase Compounds

-2 3 1-2 AZD6738, OLAPARIB

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

N/A Single Group Assignment

Inclusive Biomarkers

 BRCA1 ngs mutant,  BRCA2 ngs mutant

Exclusive Biomarkers

 ERBB2  protein overexpression,  ERBB2  amplification presence

Active recruiting

Line Phase Compounds

-1 10 1-2 AZD6738, MEDI4736

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

N/A Single Group Assignment

Active recruiting

Line Phase Compounds

2 1-2 AZD6738, OLAPARIB

Countries Allocation Masking

Korea, Republic of, United Kingdom, France, United 

States

N/A Single Group Assignment

https://clinicaltrials.gov/ct2/show/NCT02264678
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AVAILABLE CLINICAL TRIALS

NCT01920061 A Study Of PF-05212384 In Combination With Other Anti-Tumor Agents and in Combination With Cisplatin in Patients With 

Triple Negative Breast Cancer in an Expansion Arm (TNBC)

Active recruiting

Line Phase Compounds

-1 3 1a-1b CISPLATIN, GEDATOLISIB

Countries Allocation Masking

United Kingdom, Italy, Spain, Canada, United States N/A Single Group Assignment

Inclusive Biomarkers

 ERBB2  amplification absence,  ERBB2  protein normal expression,  ERBB2  protein lack of expression,  ESR1  protein normal 

expression,  ESR1  protein lack of expression,  PGR  protein normal expression,  PGR  protein lack of expression

Active recruiting

Line Phase Compounds

-1 3 1a-1b DACOMITINIB, GEDATOLISIB

Countries Allocation Masking

United Kingdom, Italy, Spain, Canada, United States N/A Single Group Assignment

Inclusive Biomarkers

 ERBB2  amplification presence,  ERBB2  protein overexpression

Active recruiting

Line Phase Compounds

-1 3 1a-1b DACOMITINIB, GEDATOLISIB

Countries Allocation Masking

United Kingdom, Italy, Spain, Canada, United States N/A Single Group Assignment

Inclusive Biomarkers

 ERBB2  protein overexpression,  ERBB2  amplification presence

Active recruiting

Line Phase Compounds

-1 3 1a-1b CISPLATIN, GEDATOLISIB

Countries Allocation Masking

United Kingdom, Italy, Spain, Canada, United States N/A Single Group Assignment

https://clinicaltrials.gov/ct2/show/NCT01920061
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AVAILABLE CLINICAL TRIALS

NCT03330405 Javelin Parp Medley: Avelumab Plus Talazoparib In Locally Advanced Or Metastatic Solid Tumors

Not yet recruiting

Line Phase Compounds

-1 10 2 AVELUMAB, TALAZOPARIB

Countries Allocation Masking

Russian Federation, Hungary, United States N/A Single Group Assignment

Not yet recruiting

Line Phase Compounds

-1 10 1b AVELUMAB, TALAZOPARIB

Countries Allocation Masking

Russian Federation, Hungary, United States N/A Single Group Assignment

Not yet recruiting

Line Phase Compounds

-1 10 1b AVELUMAB, TALAZOPARIB

Countries Allocation Masking

Russian Federation, Hungary, United States N/A Single Group Assignment

Inclusive Biomarkers

 ATM ngs mutant,  BRCA1 ngs mutant,  BRCA2 ngs mutant

This list of clinical trials has been generated by the Realtime Oncology Molecular Treatment Calculator by matching the clinical and molecular profile of the patient with inclusion and exclusion 

criteria of trials recorded in the system. Search criteria have been manually set to filter matching clinical trials but do not necessarily cover all screening parameters. Oncompass Medicine cannot 

take responsibility for the validity of the recorded clinical trial data concerning inclusion and exclusion criteria and status, and cannot guarantee that the patient is going to be enrolled in any of the 

trials included in the list provided.

DETAILED MOLECULAR PROFILE

MUTANT GENES

ASXL1-G1397S, AXIN1-V399L, CCDC178-L49I, CHEK2-K245E, CHEK2-K312E, CHEK2-K355E, CHEK2-K91E, CUBN-F2316L, CYP2D6-K230DEL, 

CYP2D6-K281DEL, EPHA2-R822H, EPHA2-R876H, EPHB1-V562I, FAT3-A3354T, FLT1-M938V, IGF2R-D1681Y, IGSF10-I1311V, JAK1-R505C, JAK1-

R506C, KDM5A-R1133W, KMT2C-A1685S, KMT2C-D3420H, KMT2D-A4496V, LRP1B-T1043S, MAGI2-I679T, MAGI3-G1318D, MUC16-H9993L, 

TMPRSS2-T112I, TMPRSS2-T75I, ZFHX3-S296P,  ZNF217-M410V

WILD TYPE GENES

ABCB1, ABCC2, ABL1, ABL2, ACVR1B, ACVRL1, AGTRAP, AIP, AKAP9, AKT1, AKT2, AKT3, ALK, AMER1, AMPH, APC, APEX1, AR, ARAF, ARFRP1, 

ARID1A, ARID1B, ARID2, ATM, ATP11B, ATP4A, ATP6V0D2, ATR, ATRX, AURKA, AURKB, AXIN2, AXL, B2M, BAI3, BAP1, BARD1, BAX, BAZ2B, 

BCL2, BCL2L1, BCL2L2, BCL6, BCL9, BCOR, BCORL1, BCR, BIM, BIRC2, BIRC3, BLM, BMPR1A, BRAF, BRCA1, BRCA2, BRD4, BRIP1, BTG1, BTK, 

BUB1B, CARD11, CASP8, CASR, CBFB, CBL, CBLB, CBLC, CCDC6, CCND1, CCND2, CCND3, CCNE1, CD74, CD79A, CD79B, CDA, CDC27, CDC73, 

CDH1, CDK12, CDK4, CDK6, CDK8, CDKN1A, CDKN1B, CDKN1C, CDKN2A, CDKN2B, CDKN2C, CEBPA, CEP57, CHD1, CHD2, CHD4, CHD7, 

CHEK1, CHIC2, CIC, CIT, CREBBP, CRKL, CRLF2, CSF1R, CSMD3, CSNK2A1, CTCF, CTNNA1, CTNNB1, CUL3, CYLD, CYP19A1, CYP2A6, CYP2B6, 

CYP2C19, CYP2C9, DAXX, DCC, DCUN1D1, DDB2, DDR1, DDR2, DDX3X, DICER1, DIS3L2, DMD, DNMT3A, DOT1L, DPYD, DSE, ECT2L, EED, 

EGFR, ELMO1, EML4, EMSY, ENO1, EP300, EPB41, EPCAM, EPHA3, EPHA5, EPHA7, ERBB2, ERBB3, ERBB4, ERCC1, ERCC2, ERCC3, ERCC4, 

ERCC5, ERG, ERRFI1, ESR1, ESR2, ESRP1, ETV6, EXOC2, EXT1, EXT2, EZH2, EZR, FAM175A, FAM46C, FANCA, FANCB, FANCC, FANCD2, 

FANCE, FANCF, FANCG, FANCI, FANCL, FANCM, FAS, FAT1, FBXO11, FBXO32, FBXW7, FGF1, FGF10, FGF14, FGF19, FGF2, FGF23, FGF3, FGF4, 

FGF5, FGF6, FGF7, FGF8, FGF9, FGFR1, FGFR2, FGFR3, FGFR4, FH, FLCN, FLT3, FLT4, FN1, FOXA1, FOXL2, FOXO1, FOXP1, FRS2, FSTL5, 

FUBP1, FZD3, G6PD, GABRA6, GAS6, GATA1, GATA2, GATA3, GATA4, GATA6, GEN1, GID4, GLI1, GNA11, GNA13, GNAI2, GNAQ, GNAS, GNAT2, 

GOPC, GPC3, GPR124, GPR78, GREM1, GRIN2A, GRM3, GRM8, GSK3B, GSTP1, GXYLT1, H3F3A, HGF, HIST1H3B, HNF1A, HOXB13, HRAS, 

HSD3B1, HSPH1, IDH1, IDH2, IFITM1, IFITM3, IGF1R, IGF2, IKBKE, IKZF1, IKZF4, IL2RA, IL2RB, IL2RG, IL6, IL6ST, IL7R, INHBA, INPP4B, IRAK4, IRF2, 

IRF4, IRS2, ITCH, JAK2, JAK3, JUN, KAT6A, KDM4B, KDM5C, KDM6A, KDR, KEAP1, KEL, KIAA1549, KIF5B, KIT, KLC1, KLF6, KLHL6, KMT2A, 

KNSTRN, KRAS, KREMEN1, LAMA2, LCK, LMO1, LPAR2, LRRK2, LTK, LYN, LZTR1, MAGOH, MAP2K1, MAP2K2, MAP2K4, MAP3K1, MAP3K4, 

MAP4K3, MAP7, MAPK1, MAPK3, MAS1L, MAX, MCL1, MDM2, MDM4, MED12, MED13, MEF2B, MEN1, MET, MIER3, MITF, MLH1, MLLT3, MPL, 

MRE11, MSH2, MSH3, MSH6, MST1R, MTOR, MUTYH, MYC, MYCL1, MYCN, MYD88, MYO18A, MYO1B, NBN, NCOA2, NCOR1, NEK2, NELL2, NF1, 

NF2, NFE2L2, NFKBIA, NIPA2, NKX2-1, NKX2-8, NKX3-1, NOTCH1, NOTCH2, NOTCH3, NPM1, NRAS, NRCAM, NRG1, NSD1, NT5C2, NTRK1, 

NTRK2, NTRK3, NUP93, OR5L1, OTOP1, PAK3, PALB2, PARK2, PAX3, PAX5, PAX7, PBRM1, PCBP1, PCGF2, PDGFRA, PDGFRB, PDK1, PDL1, PDL2, 

PDZRN3, PHF6, PHOX2B, PIK3C2B, PIK3CA, PIK3CB, PIK3CD, PIK3CG, PIK3R1, PIK3R2, PLCG2, PMS1, PMS2, PNP, POLD1, POLE, POT1, PPARG, 

PPM1L, PPP2R1A, PPP2R2A, PRDM1, PREX2, PRF1, PRKAR1A, PRKCI, PRKDC, PRPF40B, PRSS8, PSMB1, PSMB2, PSMB5, PSMD1, PSMD2, PTCH1, 

PTEN, PTGFR, PTPN11, PTPN12, PTPRD, QKI, RAC1, RAC2, RAD21, RAD50, RAD51, RAD51B, RAD51C, RAD51D, RAD54L, RAF1, RANBP2, RARA, 

RARB, RARG, RB1, RBM10, RECQL4, RET, RHBDF2, RHEB, RHOA, RICTOR, RIT1, RNF43, ROS1, RPS6KB1, RPTOR, RUNX1, RUNX1T1, RXRA, RXRB, 

RXRG, S1PR2, SAMD9L, SBDS, SCN11A, SDC4, SDHA, SDHAF2, SDHB, SDHC, SDHD, SEC16A, SEPT9, SETBP1, SETD2, SF1, SF3A1, SF3B1, 

SH2B3, SHH, SHOC2, SLC22A1, SLC22A2, SLC31A1, SLC34A2, SLC45A3, SLC7A8, SLC9A9, SLCO1B1, SLIT2, SLX4, SMAD2, SMAD3, SMAD4, 

SMARCA4, SMARCB1, SMARCE1, SMC1A, SMC3, SMO, SNCAIP, SOCS1, SOS1, SOX10, SOX2, SOX9, SPEG, SPEN, SPOP, SPRED1, SPTA1, SRC, 

SRSF2, SSTR1, STAG2, STAT3, STAT4, STK11, SUFU, SUZ12, SYK, SYNE3, TACC3, TAF1, TAS2R38, TBX20, TBX3, TCERG1, TCF7L2, TERT, TET2, 

TFG, TGFBR2, THSD7B, TIAF1, TMEM127, TNFAIP3, TNFRSF14, TOP1, TOP2A, TP53, TP53BP1, TP63, TPM3, TPM4, TPMT, TRAF5, TRIO, TRRAP, 

TSC1, TSC2, TSHR, TYK2, U2AF1, U2AF2, UBR3, UGT1A1, USP16, USP25, VCL, VEGFA, VHL, WBSCR17, WDCP, WEE1, WISP3, WNK2, WRN, WT1, 

WWP1, XPA, XPC, XPO1, XRCC2, YAP1, YES1, ZBED4, ZBTB2, ZIC3, ZMYM3, ZNF2, ZNF226, ZNF473, ZNF595, ZNF703, ZRSR2

https://clinicaltrials.gov/ct2/show/NCT03330405
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DETAILED MOLECULAR PROFILE

FISH/CNA/IHC POSITIVE GENES

 ESR1  PROTEIN OVEREXPRESSION,  FGFR1  AMPLIFICATION PRESENCE, 

 PGR  PROTEIN OVEREXPRESSION

FISH/CNA/IHC NEGATIVE GENES

 ABL1  TRANSLOCATION ABSENCE,  ALK  TRANSLOCATION ABSENCE, 

 BCR  TRANSLOCATION ABSENCE,  BRAF  TRANSLOCATION ABSENCE, 

 BRD4  TRANSLOCATION ABSENCE,  CD74  TRANSLOCATION

ABSENCE,  EGFR  TRANSLOCATION ABSENCE,  ERBB2  PROTEIN

NORMAL EXPRESSION,  FGFR1  TRANSLOCATION ABSENCE,  FGFR2

 TRANSLOCATION ABSENCE,  FGFR3  TRANSLOCATION ABSENCE, 

 KIF5B  TRANSLOCATION ABSENCE,  MET  AMPLIFICATION ABSENCE, 

 MET  TRANSLOCATION ABSENCE,  NRG1  TRANSLOCATION ABSENCE, 

 NTRK1  TRANSLOCATION ABSENCE,  PDL1  PROTEIN NORMAL 

EXPRESSION,  PIK3CA  AMPLIFICATION ABSENCE,  RAF1

 TRANSLOCATION ABSENCE,  RARA  TRANSLOCATION ABSENCE,  RET

 TRANSLOCATION ABSENCE,  ROS1  TRANSLOCATION ABSENCE, 

 TACC1  TRANSLOCATION ABSENCE,  TACC3  TRANSLOCATION

ABSENCE

BIOINFORMATICAL AND FUNCTIONAL ANALYSIS

MOLECULAR ALTERATIONS

  ESR1  protein  overexpression driver (AEL: 866.95, AF/TR: NA/70%),

  FGFR1  amplification  presence driver (AEL: 114.51, AF/TR: NA/70%),

  ASXL1-G1397S driver (AEL: 10.00, AF/TR: 57.53%/70%),

  PGR  protein  overexpression driver (AEL: 5.50, AF/TR: NA/70%),

  CHEK2-K312E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K355E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K91E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  CHEK2-K245E driver (AEL: 3.50, AF/TR: 43.19%/70%),

  KMT2C-A1685S driver (AEL: 1.81, AF/TR: 10.48%/70%),

  KMT2C-D3420H driver (AEL: 1.78, AF/TR: 47.93%/70%),

  LRP1B-T1043S driver (AEL: 0.28, AF/TR: 47.29%/70%),

  KMT2D-A4496V driver (AEL: 0.22, AF/TR: 51.13%/70%),

  JAK1-R506C driver (AEL: 0.21, AF/TR: 42.41%/70%),

  JAK1-R505C driver (AEL: 0.21, AF/TR: 42.41%/70%),

  AXIN1-V399L driver (AEL: 0.05, AF/TR: 54.76%/70%),

  ZFHX3-S296P driver (AEL: 0.02, AF/TR: 45.53%/70%),

  EPHA2-R822H driver (AEL: 0.01, AF/TR: 73.64%/70%),

  ZNF217-M410V driver (AEL: 0.01, AF/TR: 36.19%/70%),

  TMPRSS2-T112I driver (AEL: 0.01, AF/TR: 43.37%/70%),

  TMPRSS2-T75I driver (AEL: 0.01, AF/TR: 43.37%/70%),

  KRAS  wild-type biomarker (AEL: 0.00),

  PDL1  protein  normal expression biomarker (AEL: 0.00),

  TP53  wild-type biomarker (AEL: 0.00),

  CYP2D6-K230DEL biomarker (AEL: 0.00, AF/TR: 53.02%/70%),

  MUC16-H9993L non-confirmed driver (AEL: 0.00, AF/TR: 47.23%/70%),

  IGF2R-D1681Y non-confirmed driver (AEL: 0.00, AF/TR: 51.97%/70%),

  FAT3-A3354T non-confirmed driver (AEL: 0.00, AF/TR: 64.2%/70%),

  CUBN-F2316L non-confirmed driver (AEL: 0.00, AF/TR: 7.35%/70%),

  MAGI3-G1318D variant of unknown significance (AEL: 0.00, AF/TR: 

37.79%/70%),

  CCDC178-L49I variant of unknown significance (AEL: 0.00, AF/TR: 

44.36%/70%),

  CYP2D6-K281DEL variant of unknown significance (AEL: 0.00, AF/TR: 

53.02%/70%),

  IGSF10-I1311V variant of unknown significance (AEL: 0.00, AF/TR: 

35.43%/70%),

  KDM5A-R1133W variant of unknown significance (AEL: 0.00, AF/TR: 

7.81%/70%),

  MAGI2-I679T variant of unknown significance (AEL: 0.00, AF/TR: 7.87%

/70%),

  EPHA2-R876H non-driver (AEL: -0.99, AF/TR: 73.64%/70%),

  EPHB1-V562I non-driver (AEL: -1.74, AF/TR: 62.91%/70%),

  FLT1-M938V non-driver (AEL: -5.00, AF/TR: 49.46%/70%)

TARGET GENES

  ESR1  wild-type (AEL: 1527.09),

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  mTOR  wild-type (AEL: 885.20),

  EPHA2-R822H  driver (AEL: 0.01) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  PIK3CA  wild-type (AEL: 868.85),

  ESR1  protein  overexpression  driver (AEL: 866.95)

  AKT1  wild-type (AEL: 868.17),

  ESR1  protein  overexpression  driver (AEL: 866.95)

  CDK4  wild-type (AEL: 815.79),

  ESR1  protein  overexpression  driver (AEL: 866.95) ;

  FGFR1  amplification  presence  driver (AEL: -114.52)

  CDK6  wild-type (AEL: 815.45),

  FGFR1  amplification  presence  driver (AEL: -114.52) ;

  ESR1  protein  overexpression  driver (AEL: 866.95)

  FGFR1  wild-type (AEL: 201.78),

  FGFR1  amplification  presence  driver (AEL: 114.52)

  BET  wild-type (AEL: 16.68),

  KMT2C-A1685S  driver (AEL: 1.81) ;

  ASXL1-G1397S  driver (AEL: 10.00) ;

  KMT2C-D3420H  driver (AEL: 1.79)

  PARP1  wild-type (AEL: 16.57),

  CHEK2-K91E  driver (AEL: 3.51) ;

  CHEK2-K355E  driver (AEL: 3.51) ;

  CHEK2-K245E  driver (AEL: 3.51) ;

  CHEK2-K312E  driver (AEL: 3.51)

  JAK1  wild-type (AEL: 15.76),

  JAK1-R505C  driver (AEL: 0.21) ;

  JAK1-R506C  driver (AEL: 0.21)

  SOD1  wild-type (AEL: 15.18),

  CHEK2-K355E  driver (AEL: 3.51) ;

  CHEK2-K312E  driver (AEL: 3.51) ;

  CHEK2-K245E  driver (AEL: 3.51) ;

  CHEK2-K91E  driver (AEL: 3.51)

  EGFR  wild-type (AEL: 11.69),

  MDM2  wild-type (AEL: 0.46)

BIOINFORMATICAL AND FUNCTIONAL ANALYSIS
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PALBOCICLIB Konecny GE, Wahner Hendrickson AE, Jatoi A, Burton JK, Paroly J, Glaspy JA, et al. A multicenter open-label phase 

II study of the efficacy and safety of palbociclib a cyclin-dependent kinases 4 and 6 inhibitor in patients with 

recurrent ovarian cancer. JCO. 2016 May 20;34(15_suppl):5557–5557.

Fry DW, Harvey PJ, Keller PR, Elliott WL, Meade M, Trachet E, Albassam M, Zheng X, Leopold WR, Pryer NK, 

Toogood PL. Specific inhibition of cyclin-dependent kinase 4/6 by PD 0332991 and associated antitumor activity in 

human tumor xenografts. Mol Cancer Ther. 2004 Nov;3(11):1427-38. PubMed PMID: 15542782.

Beatriz Salvador, Pedro P. López-Casas, Camino Menéndez, Natalia Baños, Francesca Sarno, Yin Min-Jean, Peter 

Olson, Todd VanArsdale, David J. Shields, Manuel Hidalgo. Assessment of effectiveness and molecular markers of 

CDK4/6 inhibitor Palbociclib in Pancreatic Ductal Adenocarcinomas. [abstract]. In: Proceedings of the AACR Special 

Conference: Patient-Derived Cancer Models: Present and Future Applications from Basic Science to the Clinic; Feb 

11-14, 2016; New Orleans, LA. Philadelphia (PA): AACR; Clin Cancer Res 2016;22(16_Suppl):Abstract nr A36.

Murphy CG, Dickler MN. The Role of CDK4/6 Inhibition in Breast Cancer. Oncologist. 2015 May;20(5):483-90. doi: 

10.1634/theoncologist.2014-0443. Epub 2015 Apr 15. Review. PubMed PMID: 25876993; PubMed Central PMCID: 

PMC4425391.

LBA9 – Cottu P, et al. Letrozole and palbociclib versus 3rd generation chemotherapy as neoadjuvant treatment of 

luminal breast cancer. Results of the UNICANCER-NeoPAL study.

LETROZOLE Yokoyama Y, Mizunuma H. Recurrent epithelial ovarian cancer and hormone therapy. World J Clin Cases. 2013 Sep 

16;1(6):187-90. doi: 10.12998/wjcc.v1.i6.187. PubMed PMID: 24303498; PubMed Central PMCID: PMC3845958.

Ramirez PT, Schmeler KM, Milam MR, Slomovitz BM, Smith JA, Kavanagh JJ, Deavers M, Levenback C, Coleman RL, 

Gershenson DM. Efficacy of letrozole in the treatment of recurrent platinum- and taxane-resistant high-grade cancer 

of the ovary or peritoneum. Gynecol Oncol. 2008 Jul;110(1):56-9. doi: 10.1016/j.ygyno.2008.03.014. Epub 2008 May 

5. PubMed PMID: 18457865.

Smyth JF, Gourley C, Walker G, MacKean MJ, Stevenson A, Williams AR, Nafussi AA, Rye T, Rye R, Stewart M, 

McCurdy J, Mano M, Reed N, McMahon T, Vasey P, Gabra H, Langdon SP. Antiestrogen therapy is active in 

selected ovarian cancer cases: the use of letrozole in estrogen receptor-positive patients. Clin Cancer Res. 2007 

Jun 15;13(12):3617-22. PubMed PMID: 17575226.

Bowman A, Gabra H, Langdon SP, Lessells A, Stewart M, Young A, Smyth JF. CA125 response is associated with 

estrogen receptor expression in a phase II trial of letrozole in ovarian cancer: identification of an endocrine-

sensitive subgroup. Clin Cancer Res. 2002 Jul;8(7):2233-9. PubMed PMID: 12114425.

Baselga J, Semiglazov V, van Dam P, Manikhas A, Bellet M, Mayordomo J, Campone M, Kubista E, Greil R, Bianchi 

G, Steinseifer J, Molloy B, Tokaji E, Gardner H, Phillips P, Stumm M, Lane HA, Dixon JM, Jonat W, Rugo HS. Phase II 

randomized study of neoadjuvant everolimus plus letrozole compared with placebo plus letrozole in patients with 

estrogen receptor-positive breast cancer. J Clin Oncol. 2009 Jun 1;27(16):2630-7. doi: 10.1200/JCO.2008.18.8391. 

Epub 2009 Apr 20. PubMed PMID: 19380449.

EVEROLIMUS Ohtsu A, Ajani JA, Bai YX, Bang YJ, Chung HC, Pan HM, Sahmoud T, Shen L, Yeh KH, Chin K, Muro K, Kim YH, Ferry 

D, Tebbutt NC, Al-Batran SE, Smith H, Costantini C, Rizvi S, Lebwohl D, Van Cutsem E. Everolimus for previously 

treated advanced gastric cancer: results of the randomized, double-blind, phase III GRANITE-1 study. J Clin Oncol. 

2013 Nov 1;31(31):3935-43. doi: 10.1200/JCO.2012.48.3552. Epub 2013 Sep 16. PubMed PMID: 24043745.

Chan J, Kulke M. Targeting the mTOR signaling pathway in neuroendocrine tumors. Curr Treat Options Oncol. 2014 

Sep;15(3):365-79. doi: 10.1007/s11864-014-0294-4. Review. PubMed PMID: 25092520; PubMed Central PMCID: 

PMC4147239.

Seront E, Rottey S, Sautois B, Kerger J, D'Hondt LA, Verschaeve V, Canon JL, Dopchie C, Vandenbulcke JM, 

Whenham N, Goeminne JC, Clausse M, Verhoeven D, Glorieux P, Branders S, Dupont P, Schoonjans J, Feron O, 

Machiels JP. Phase II study of everolimus in patients with locally advanced or metastatic transitional cell carcinoma 

of the urothelial tract: clinical activity, molecular response, and biomarkers. Ann Oncol. 2012 Oct;23(10):2663-70. 

Epub 2012 Apr 3. PubMed PMID: 22473592.

Campone M, Levy V, Bourbouloux E, Berton Rigaud D, Bootle D, Dutreix C, Zoellner U, Shand N, Calvo F, Raymond 

E. Safety and pharmacokinetics of paclitaxel and the oral mTOR inhibitor everolimus in advanced solid tumours. Br 

J Cancer. 2009 Jan 27;100(2):315-21. doi: 10.1038/sj.bjc.6604851. Epub 2009 Jan 6. PubMed PMID: 19127256; 

PubMed Central PMCID: PMC2634724.

Pachow D, Andrae N, Kliese N, Angenstein F, Stork O, Wilisch-Neumann A, Kirches E, Mawrin C. mTORC1 inhibitors 

suppress meningioma growth in mouse models. Clin Cancer Res. 2013 Mar 1;19(5):1180-9. doi: 10.1158/1078-0432.

CCR-12-1904. Epub 2013 Feb 13. PubMed PMID: 23406776.
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RIBOCICLIB NCI Drug Dictionary

SLAMON, Dennis J., et al. Ribociclib (RIB)+ fulvestrant (FUL) in postmenopausal women with hormone receptor-

positive (HR+), HER2-negative (HER2–) advanced breast cancer (ABC): Results from MONALEESA-3. 2018.

Luigi Formisano, Yao Lu, Valerie M. Jansen, Joshua A. Bauer, Ariella B. Hanker, Melinda E. Sanders, Paula 

González-Ericsson, Sunkyu Kim, Monica Arnedos, Fabrice André, Carlos L. Arteaga. Gain-of-function kinase library 

screen identifies FGFR1 amplification as a mechanism of resistance to antiestrogens and CDK4/6 inhibitors in ER+ 

breast cancer [abstract]. In: Proceedings of the American Association for Cancer Research Annual Meeting 2017; 

2017 Apr 1-5; Washington, DC. Philadelphia (PA): AACR; Cancer Res 2017;77(13 Suppl):Abstract nr 1008. doi:10.1158

/1538-7445.AM2017-1008

Hortobagyi GN, Stemmer SM, Burris HA, Yap YS, Sonke GS, Paluch-Shimon S, Campone M, Blackwell KL, André F, 

Winer EP, Janni W, Verma S, Conte P, Arteaga CL, Cameron DA, Petrakova K, Hart LL, Villanueva C, Chan A, 

Jakobsen E, Nusch A, Burdaeva O, Grischke EM, Alba E, Wist E, Marschner N, Favret AM, Yardley D, Bachelot T, 

Tseng LM, Blau S, Xuan F, Souami F, Miller M, Germa C, Hirawat S, O'Shaughnessy J. Ribociclib as First-Line 

Therapy for HR-Positive, Advanced Breast Cancer. N Engl J Med. 2016 Nov 3;375(18):1738-1748. Epub 2016 Oct 7. 

PubMed PMID: 27717303.

TAMOXIFEN Borba MA, Melo-Neto RP, Leitão GM, Castelletti CH, Lima-Filho JL, Martins DB. Evaluating the impact of missenses 

mutations in CYP2D6*7 and CYP2D6*14A: does it compromise tamoxifen metabolism? Pharmacogenomics. 2016 

Apr;17(6):573-82. doi: 10.2217/pgs-2015-0003. Epub 2016 Apr 4. PubMed PMID: 27043475.

Zembutsu H, Sasa M, Kiyotani K, Mushiroda T, Nakamura Y. Should CYP2D6 inhibitors be administered in 

conjunction with tamoxifen? Expert Rev Anticancer Ther. 2011 Feb;11(2):185-93. doi: 10.1586/era.10.228. Review. 

PubMed PMID: 21342038.

The Pharmacogenomics Knowledgebase

Tropé C, Marth C, Kaern J. Tamoxifen in the treatment of recurrent ovarian carcinoma. Eur J Cancer. 2000 Sep;36 

Suppl 4:S59-61. PubMed PMID: 11056321.

Yokoyama Y, Mizunuma H. Recurrent epithelial ovarian cancer and hormone therapy. World J Clin Cases. 2013 Sep 

16;1(6):187-90. doi: 10.12998/wjcc.v1.i6.187. PubMed PMID: 24303498; PubMed Central PMCID: PMC3845958.

ABEMACICLIB http://ascopubs.org/doi/abs/10.1200/JCO.2017.35.15_suppl.TPS4150

Dickler MN, Tolaney SM, Rugo HS, Cortés J, Diéras V, Patt D, Wildiers H, Hudis CA, O'Shaughnessy J, Zamora E, 

Yardley DA, Frenzel M, Koustenis A, Baselga J. MONARCH 1, A Phase II Study of Abemaciclib, a CDK4 and CDK6 

Inhibitor, as a Single Agent, in Patients with Refractory HR(+)/HER2(-) Metastatic Breast Cancer. Clin Cancer Res. 

2017 Sep 1;23(17):5218-5224. doi: 10.1158/1078-0432.CCR-17-0754. Epub 2017 May 22. PubMed PMID: 28533223; 

PubMed Central PMCID: PMC5581697.

NCI Drug Dictionary

Sledge GW Jr, Toi M, Neven P, Sohn J, Inoue K, Pivot X, Burdaeva O, Okera M, Masuda N, Kaufman PA, Koh H, 

Grischke EM, Frenzel M, Lin Y, Barriga S, Smith IC, Bourayou N, Llombart-Cussac A. MONARCH 2: Abemaciclib in 

Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast Cancer Who Had Progressed While 

Receiving Endocrine Therapy. J Clin Oncol. 2017 Sep 1;35(25):2875-2884. doi: 10.1200/JCO.2017.73.7585. Epub 

2017 Jun 3. PubMed PMID: 28580882.

Goetz MP, Toi M, Campone M, Sohn J, Paluch-Shimon S, Huober J, Park IH, Trédan O, Chen SC, Manso L, 

Freedman OC, Garnica Jaliffe G, Forrester T, Frenzel M, Barriga S, Smith IC, Bourayou N, Di Leo A. MONARCH 3: 

Abemaciclib As Initial Therapy for Advanced Breast Cancer. J Clin Oncol. 2017 Nov 10;35(32):3638-3646. doi: 

10.1200/JCO.2017.75.6155. Epub 2017 Oct 2. PubMed PMID: 28968163.

FULVESTRANT Argenta PA, Thomas SG, Judson PL, Downs LS Jr, Geller MA, Carson LF, Jonson AL, Ghebre R. A phase II study of 

fulvestrant in the treatment of multiply-recurrent epithelial ovarian cancer. Gynecol Oncol. 2009 May;113(2):205-9. 

doi: 10.1016/j.ygyno.2009.01.012. Epub 2009 Feb 23. PubMed PMID: 19239974.

Sledge GW Jr, Toi M, Neven P, Sohn J, Inoue K, Pivot X, Burdaeva O, Okera M, Masuda N, Kaufman PA, Koh H, 

Grischke EM, Frenzel M, Lin Y, Barriga S, Smith IC, Bourayou N, Llombart-Cussac A. MONARCH 2: Abemaciclib in 

Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast Cancer Who Had Progressed While 

Receiving Endocrine Therapy. J Clin Oncol. 2017 Sep 1;35(25):2875-2884. doi: 10.1200/JCO.2017.73.7585. Epub 

2017 Jun 3. PubMed PMID: 28580882.

Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im SA, Masuda N, Colleoni M, DeMichele A, Loi S, Verma S, Iwata H, 

Harbeck N, Zhang K, Theall KP, Jiang Y, Bartlett CH, Koehler M, Slamon D. Fulvestrant plus palbociclib versus 

fulvestrant plus placebo for treatment of hormone-receptor-positive, HER2-negative metastatic breast cancer that 

progressed on previous endocrine therapy (PALOMA-3): final analysis of the multicentre, double-blind, phase 3 

randomised controlled trial. Lancet Oncol. 2016 Apr;17(4):425-39. doi: 10.1016/S1470-2045(15)00613-0. Epub 2016 

Mar 3. PubMed PMID: 26947331.

EXEMESTANE Yardley DA, Noguchi S, Pritchard KI, Burris HA 3rd, Baselga J, Gnant M, Hortobagyi GN, Campone M, Pistilli B, 

Piccart M, Melichar B, Petrakova K, Arena FP, Erdkamp F, Harb WA, Feng W, Cahana A, Taran T, Lebwohl D, Rugo 

HS. Everolimus plus exemestane in postmenopausal patients with HR(+) breast cancer: BOLERO-2 final 

progression-free survival analysis. Adv Ther. 2013 Oct;30(10):870-84. doi: 10.1007/s12325-013-0060-1. Epub 2013 

Oct 25. Erratum in: Adv Ther. 2014 Sep;31(9):1008-9. PubMed PMID: 24158787; PubMed Central PMCID: 

PMC3898123.
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TASELISIB Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

SAURA, C., et al. LBA10_PRPrimary results of LORELEI: A phase II randomized, double-blind study of neoadjuvant 

letrozole (LET) plus taselisib versus LET plus placebo (PLA) in postmenopausal patients (pts) with ER+/HER2-

negative early breast cancer (EBC). Annals of Oncology, 2017, 28.suppl_5.

VOXTALISIB Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Papadopoulos KP, Egile C, Ruiz-Soto R, Jiang J, Shi W, Bentzien F, Rasco D, Abrisqueta P, Vose JM, Tabernero J. 

Efficacy, safety, pharmacokinetics and pharmacodynamics of SAR245409 (XL765), an orally administered PI3K

/mTOR inhibitor: a phase 1 expansion cohort in patients with relapsed or refractory lymphoma. Leuk Lymphoma. 

2014 Oct 10:1-32. [Epub ahead of print] PubMed PMID: 25300944.

Dactolisib Gan ZY, Fitter S, Vandyke K, To LB, Zannettino AC, Martin SK. The effect of the dual PI3K and mTOR inhibitor 

BEZ235 on tumour growth and osteolytic bone disease in multiple myeloma. Eur J Haematol. 2014 Sep 2. doi: 

10.1111/ejh.12436. [Epub ahead of print] PubMed PMID: 25179233.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Chen D, Lin X, Zhang C, Liu Z, Chen Z, Li Z, Wang J, Li B, Hu Y, Dong B, Shen L, Ji J, Gao J, Zhang X. Dual PI3K

/mTOR inhibitor BEZ235 as a promising therapeutic strategy against paclitaxel-resistant gastric cancer via targeting 

PI3K/Akt/mTOR pathway. Cell Death Dis. 2018 Jan 26;9(2):123. doi: 10.1038/s41419-017-0132-2. PubMed PMID: 

29374144.

PWT33597 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

PI-103 Bagci-Onder T, Wakimoto H, Anderegg M, Cameron C, Shah K. A dual PI3K/mTOR inhibitor, PI-103, cooperates with 

stem cell-delivered TRAIL in experimental glioma models. Cancer Res. 2011 Jan 1;71(1):154-63. doi: 10.1158/0008-

5472.CAN-10-1601. Epub 2010 Nov 17. PubMed PMID: 21084267.

VS-5584 Ning C, Liang M, Liu S, Wang G, Edwards H, Xia Y, Polin L, Dyson G, Taub JW, Mohammad RM, Azmi AS, Zhao L, Ge 

Y. Targeting ERK enhances the cytotoxic effect of the novel PI3K and mTOR dual inhibitor VS-5584 in preclinical 

models of pancreatic cancer. Oncotarget. 2017 Jul 4;8(27):44295-44311. doi: 10.18632/oncotarget.17869. PubMed 

PMID: 28574828.

Hart S, Novotny-Diermayr V, Goh KC, Williams M, Tan YC, Ong LC, Cheong A, Ng BK, Amalini C, Madan B, Nagaraj 

H, Jayaraman R, Pasha KM, Ethirajulu K, Chng WJ, Mustafa N, Goh BC, Benes C, McDermott U, Garnett M, Dymock 

B, Wood JM. VS-5584, a novel and highly selective PI3K/mTOR kinase inhibitor for the treatment of cancer. Mol 

Cancer Ther. 2013 Feb;12(2):151-61. doi: 10.1158/1535-7163.MCT-12-0466. Epub 2012 Dec 27. PubMed PMID: 

23270925; PubMed Central PMCID: PMC3588144.

PKI179 Venkatesan AM, Chen Z, dos Santos O, Dehnhardt C, Santos ED, Ayral-Kaloustian S, Mallon R, Hollander I, 

Feldberg L, Lucas J, Yu K, Chaudhary I, Mansour TS. PKI-179: an orally efficacious dual phosphatidylinositol-3-kinase 

(PI3K)/mammalian target of rapamycin (mTOR) inhibitor. Bioorg Med Chem Lett. 2010 Oct 1;20(19):5869-73. doi: 

10.1016/j.bmcl.2010.07.104. Epub 2010 Jul 30. PubMed PMID: 20797855.

LY3023414 NCI Drug Dictionary

GSK2126458 Albawardi A, Al Ayyan M, Al Bashir M, Souid AK, Almarzooqi S. In vitro assessment of antitumor activities of the PI3K

/mTOR inhibitor GSK2126458. Cancer Cell Int. 2014 Sep 24;14(1):90. doi: 10.1186/s12935-014-0090-z. eCollection 

2014. PubMed PMID: 25298748; PubMed Central PMCID: PMC4189195.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Rewcastle GW, Kolekar S, Buchanan CM, Gamage SA, Giddens AC, Tsang KY, Kendall JD, Singh R, Lee WJ, Smith 

GC, Han W, Matthews DJ, Denny WA, Shepherd PR, Jamieson SMF. Biological characterization of SN32976, a 

selective inhibitor of PI3K and mTOR with preferential activity to PI3K, in comparison to established pan PI3K 

inhibitors. Oncotarget. 2017 May 9. doi: 10.18632/oncotarget.17730. [Epub ahead of print] PubMed PMID: 28537878.

Hassett M, Sternberg A, Roepe PD. Inhibition of Human Class I vs Class III Phosphatidylinositol 3'-Kinases. 

Biochemistry. 2017 Jul 18. doi: 10.1021/acs.biochem.7b00413. [Epub ahead of print] PubMed PMID: 28719179.

SF1126 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Singh AR, Joshi S, Burgoyne AM, Sicklick JK, Ikeda S, Kono Y, Garlich JR, Morales GA, Durden DL. Single Agent and 

Synergistic Activity of the "First-in-Class" Dual PI3K/BRD4 Inhibitor SF1126 with Sorafenib in Hepatocellular 

Carcinoma. Mol Cancer Ther. 2016 Nov;15(11):2553-2562. Epub 2016 Aug 5. PubMed PMID: 27496136; PubMed 

Central PMCID: PMC5278767.
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GEDATOLISIB Zhu Y, Shah K. Multiple lesions in receptor tyrosine kinase pathway determine glioblastoma response to pan-ERBB 

inhibitor PF-00299804 and PI3K/mTOR dual inhibitor PF-05212384. Cancer Biol Ther. 2014 Jun 1;15(6):815-22. doi: 

10.4161/cbt.28585. Epub 2014 Mar 21. PubMed PMID: 24658109; PubMed Central PMCID: PMC4049797.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

PF-04691502 Fang DD, Zhang CC, Gu Y, Jani JP, Cao J, Tsaparikos K, Yuan J, Thiel M, Jackson-Fisher A, Zong Q, Lappin PB, 

Hayashi T, Schwab RB, Wong A, John-Baptiste A, Bagrodia S, Los G, Bender S, Christensen J, Vanarsdale T. 

Antitumor Efficacy of the Dual PI3K/mTOR Inhibitor PF-04691502 in a Human Xenograft Tumor Model Derived from 

Colorectal Cancer Stem Cells Harboring a PIK3CA Mutation. PLoS One. 2013 Jun 27;8(6):e67258. Print 2013. 

PubMed PMID: 23826249; PubMed Central PMCID: PMC3695076.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Britten CD, Adjei AA, Millham R, Houk BE, Borzillo G, Pierce K, Wainberg ZA, LoRusso PM. Phase I study of PF-

04691502, a small-molecule, oral, dual inhibitor of PI3K and mTOR, in patients with advanced cancer. Invest New 

Drugs. 2014 Jun;32(3):510-7. doi: 10.1007/s10637-013-0062-5. Epub 2014 Jan 7. Erratum in: Invest New Drugs. 2014 

Jun;32(3):575. PubMed PMID: 24395457.

P7170 Veena R. Agarwal, Asavari Joshi, Magesh Venkataraman, Dimple Bhatia, Julie Bose, Lakshmi Sireesha Kolla, 

Parkash Gill, and Somesh Sharma. P7170, a novel inhibitor of phosphoinositide 3-kinase (PI3K)-mammalian target of 

Rapamycin (mTOR) and activin receptor-like kinase 1 (ALK1) as a new therapeutic option for Kras mutated non small 

cell lung cancer (NSCLC). Proceedings of the 103rd Annual Meeting of the American Association for Cancer 

Research; 2012 Mar 31-Apr 4; Chicago, IL. Philadelphia (PA): AACR; Cancer Res 2012;72(8 Suppl):Abstract nr 3759. 

doi:1538-7445.AM2012-3759

Apitolisib Powles T, Lackner MR, Oudard S, Escudier B, Ralph C, Brown JE, Hawkins RE, Castellano D, Rini BI, Staehler MD, 

Ravaud A, Lin W, O'Keeffe B, Wang Y, Lu S, Spoerke JM, Huw LY, Byrtek M, Zhu R, Ware JA, Motzer RJ. 

Randomized Open-Label Phase II Trial of Apitolisib (GDC-0980), a Novel Inhibitor of the PI3K/Mammalian Target of 

Rapamycin Pathway, Versus Everolimus in Patients With Metastatic Renal Cell Carcinoma. J Clin Oncol. 2016 May 

10;34(14):1660-8. doi: 10.1200/JCO.2015.64.8808. Epub 2016 Mar 7. PubMed PMID: 26951309.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Tang JY, Tu D, Zhang H, Xiong WJ, Xu MZ, Wang XJ, Tang QH, Chen B, Xu M. GDC-0980-induced apoptosis is 

enhanced by autophagy inhibition in human pancreatic cancer cells. Biochem Biophys Res Commun. 2014 Oct 5. 

pii: S0006-291X(14)01752-5. doi: 10.1016/j.bbrc.2014.09.115. [Epub ahead of print] PubMed PMID: 25285629.

Makker V, Recio FO, Ma L, Matulonis UA, Lauchle JO, Parmar H, Gilbert HN, Ware JA, Zhu R, Lu S, Huw LY, Wang Y, 

Koeppen H, Spoerke JM, Lackner MR, Aghajanian CA. A multicenter, single-arm, open-label, phase 2 study of 

apitolisib (GDC-0980) for the treatment of recurrent or persistent endometrial carcinoma (MAGGIE study). Cancer. 

2016 Sep 7. doi: 10.1002/cncr.30286. [Epub ahead of print] PubMed PMID: 27603005.

DS-7423 Kashiyama T, Oda K, Ikeda Y, Shiose Y, Hirota Y, Inaba K, Makii C, Kurikawa R, Miyasaka A, Koso T, Fukuda T, 

Tanikawa M, Shoji K, Sone K, Arimoto T, Wada-Hiraike O, Kawana K, Nakagawa S, Matsuda K, McCormick F, 

Aburatani H, Yano T, Osuga Y, Fujii T. Antitumor activity and induction of TP53-dependent apoptosis toward 

ovarian clear cell adenocarcinoma by the dual PI3K/mTOR inhibitor DS-7423. PLoS One. 2014 Feb 4;9(2):e87220. 

doi: 10.1371/journal.pone.0087220. eCollection 2014. PubMed PMID: 24504419; PubMed Central PMCID: 

PMC3913610.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Oda K, Ikeda Y, Kashiyama T, Miyasaka A, Inaba K, Fukuda T, Asada K, Sone K, Wada-Hiraike O, Kawana K, Osuga 

Y, Fujii T. Characterization of TP53 and PI3K signaling pathways as molecular targets in gynecologic malignancies. 

J Obstet Gynaecol Res. 2016 Jul;42(7):757-62. doi: 10.1111/jog.13018. Epub 2016 Apr 20. Review. PubMed PMID: 

27094348.

BGT226 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Chang KY, Tsai SY, Wu CM, Yen CJ, Chuang BF, Chang JY. Novel phosphoinositide 3-kinase/mTOR dual inhibitor, 

NVP-BGT226, displays potent growth-inhibitory activity against human head and neck cancer cells in vitro and in 

vivo. Clin Cancer Res. 2011 Nov 15;17(22):7116-26. doi: 10.1158/1078-0432.CCR-11-0796. Epub 2011 Oct 5. PubMed 

PMID: 21976531.

Simioni C, Cani A, Martelli AM, Zauli G, Alameen AA, Ultimo S, Tabellini G, McCubrey JA, Capitani S, Neri LM. The 

novel dual PI3K/mTOR inhibitor NVP-BGT226 displays cytotoxic activity in both normoxic and hypoxic 

hepatocarcinoma cells. Oncotarget. 2015 Jul 10;6(19):17147-60. PubMed PMID: 26003166; PubMed Central PMCID: 

PMC4627298.
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RONICICLIB Ayaz P, Andres D, Kwiatkowski DA, Kolbe CC, Lienau P, Siemeister G, Lücking U, Stegmann CM. Conformational 

Adaption May Explain the Slow Dissociation Kinetics of Roniciclib (BAY 1000394), a Type I CDK Inhibitor with 

Kinetic Selectivity for CDK2 and CDK9. ACS Chem Biol. 2016 Jun 17;11(6):1710-9. doi: 10.1021/acschembio.6b00074. 

Epub 2016 Apr 19. PubMed PMID: 27090615.

Siemeister G, Lücking U, Wengner AM, Lienau P, Steinke W, Schatz C, Mumberg D, Ziegelbauer K. BAY 1000394, a 

novel cyclin-dependent kinase inhibitor, with potent antitumor activity in mono- and in combination treatment upon 

oral application. Mol Cancer Ther. 2012 Oct;11(10):2265-73. doi: 10.1158/1535-7163.MCT-12-0286. Epub 2012 Jul 19. 

PubMed PMID: 22821149.

DANUSERTIB Calvo, et al. First-in-human phase I study of LY2780301, an oral P70S6K/AKT inhibitor, in patients with refractory 

solid tumors. J Clin Oncol. 2012;30(Suppl):Abstr 3005.

Meulenbeld HJ, Mathijssen RH, Verweij J, de Wit R, de Jonge MJ. Danusertib, an aurora kinase inhibitor. Expert 

Opin Investig Drugs. 2012 Mar;21(3):383-93. doi: 10.1517/13543784.2012.652303. Epub 2012 Jan 13. Review. 

PubMed PMID: 22242557.

RIDAFOROLIMUS Gozgit JM, Squillace RM, Wongchenko MJ, Miller D, Wardwell S, Mohemmad Q, Narasimhan NI, Wang F, Clackson 

T, Rivera VM. Combined targeting of FGFR2 and mTOR by ponatinib and ridaforolimus results in synergistic 

antitumor activity in FGFR2 mutant endometrial cancer models. Cancer Chemother Pharmacol. 2013 May;71(5):1315-

23. doi: 10.1007/s00280-013-2131-z. Epub 2013 Mar 7. PubMed PMID: 23468082.

Tsoref D, Welch S, Lau S, Biagi J, Tonkin K, Martin LA, Ellard S, Ghatage P, Elit L, Mackay HJ, Allo G, Tsao MS, 

Kamel-Reid S, Eisenhauer EA, Oza AM. Phase II study of oral ridaforolimus in women with recurrent or metastatic 

endometrial cancer. Gynecol Oncol. 2014 Aug 28. pii: S0090-8258(14)01074-9. doi: 10.1016/j.ygyno.2014.06.033. 

[Epub ahead of print] PubMed PMID: 25173583.

Del Campo JM, Birrer M, Davis C, Fujiwara K, Gollerkeri A, Gore M, Houk B, Lau S, Poveda A, González-Martín A, 

Muller C, Muro K, Pierce K, Suzuki M, Vermette J, Oza A. A randomized phase II non-comparative study of PF-

04691502 and gedatolisib (PF-05212384) in patients with recurrent endometrial cancer. Gynecol Oncol. 2016 Jul;

142(1):62-9. doi: 10.1016/j.ygyno.2016.04.019. Epub 2016 Apr 24. PubMed PMID: 27103175.

http://www.ncbi.nlm.nih.gov/pubmed/26077241

SIROLIMUS Bergamo F, Maruzzo M, Basso U, Montesco MC, Zagonel V, Gringeri E, Cillo U. Neoadjuvant sirolimus for a large 

hepatic perivascular epithelioid cell tumor (PEComa). World J Surg Oncol. 2014 Feb 27;12:46. doi: 10.1186/1477-7819-

12-46. PubMed PMID: 24575738; PubMed Central PMCID: PMC3943801.

Rouanne M, Loriot Y, Lebret T, Soria JC. Novel therapeutic targets in advanced urothelial carcinoma. Crit Rev Oncol 

Hematol. 2016 Feb;98:106-15. doi: 10.1016/j.critrevonc.2015.10.021. Epub 2015 Nov 9. Review. PubMed PMID: 

26589398.

Rizell M, Andersson M, Cahlin C, Hafström L, Olausson M, Lindnér P. Effects of the mTOR inhibitor sirolimus in 

patients with hepatocellular and cholangiocellular cancer. Int J Clin Oncol. 2008 Feb;13(1):66-70. doi: 10.1007

/s10147-007-0733-3. Epub 2008 Feb 29. PubMed PMID: 18307022.

Faoro L, Singleton PA, Cervantes GM, Lennon FE, Choong NW, Kanteti R, Ferguson BD, Husain AN, Tretiakova MS, 

Ramnath N, Vokes EE, Salgia R. EphA2 mutation in lung squamous cell carcinoma promotes increased cell survival, 

cell invasion, focal adhesions, and mammalian target of rapamycin activation. J Biol Chem. 2010 Jun 11;285(24):

18575-85. doi: 10.1074/jbc.M109.075085. Epub 2010 Apr 1. PubMed PMID: 20360610; PubMed Central PMCID: 

PMC2881783.

Patwardhan PP, Surriga O, Beckman MJ, de Stanchina E, Dematteo RP, Tap WD, Schwartz GK. Sustained inhibition 

of receptor tyrosine kinases and macrophage depletion by PLX3397 and rapamycin as a potential new approach 

for the treatment of MPNSTs. Clin Cancer Res. 2014 Jun 15;20(12):3146-58. doi: 10.1158/1078-0432.CCR-13-2576. 

Epub 2014 Apr 9. PubMed PMID: 24718867; PubMed Central PMCID: PMC4060793.

TEMSIROLIMUS Liu W, Huang S, Chen Z, Wang H, Wu H, Zhang D. Temsirolimus, the mTOR inhibitor, induces autophagy in adenoid 

cystic carcinoma: In vitro and in vivo. Pathol Res Pract. 2014 Mar 30. pii: S0344-0338(14)00095-8. doi: 10.1016/j.prp.

2014.03.008. [Epub ahead of print] PubMed PMID: 24767255.

Mounier N, Vignot S, Spano JP. [Update on clinical activity of CCI779 (temsirolimus), mTOR inhibitor]. Bull Cancer. 

2006 Nov;93(11):1139-43. Review. French. PubMed PMID: 17145584.

Takano M, Kikuchi Y, Kudoh K, Goto T, Furuya K, Kikuchi R, Kita T, Fujiwara K, Shiozawa T, Aoki D. Weekly 

administration of temsirolimus for heavily pretreated patients with clear cell carcinoma of the ovary: a report of six 

cases. Int J Clin Oncol. 2011 Oct;16(5):605-9. doi: 10.1007/s10147-010-0177-z. Epub 2011 Jan 18. PubMed PMID: 

21243393.

Pachow D, Andrae N, Kliese N, Angenstein F, Stork O, Wilisch-Neumann A, Kirches E, Mawrin C. mTORC1 inhibitors 

suppress meningioma growth in mouse models. Clin Cancer Res. 2013 Mar 1;19(5):1180-9. doi: 10.1158/1078-0432.

CCR-12-1904. Epub 2013 Feb 13. PubMed PMID: 23406776.

Zeng Z, Sarbassov dos D, Samudio IJ, Yee KW, Munsell MF, Ellen Jackson C, Giles FJ, Sabatini DM, Andreeff M, 

Konopleva M. Rapamycin derivatives reduce mTORC2 signaling and inhibit AKT activation in AML. Blood. 2007 Apr 

15;109(8):3509-12. Epub 2006 Dec 19. PubMed PMID: 17179228; PubMed Central PMCID: PMC1852241.
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METFORMIN Zi FM, He JS, Li Y, Wu C, Yang L, Yang Y, Wang LJ, He DH, Zhao Y, Wu WJ, Zheng GF, Han XY, Huang H, Yi Q, Cai 

Z. Metformin displays anti-myeloma activity and synergistic effect with dexamethasone in vitro and in xenograft 

models. Cancer Lett. 2014 Oct 8. pii: S0304-3835(14)00591-6. doi: 10.1016/j.canlet.2014.09.050. [Epub ahead of 

print] PubMed PMID: 25305450.

El-Benhawy SA, El-Sheredy HG. Metformin and survival in diabetic patients with breast cancer. J Egypt Public 

Health Assoc. 2014 Dec;89(3):148-53. doi: 10.1097/01.EPX.0000456620.00173.c0. PubMed PMID: 25534180.

Tan XL, Bhattacharyya KK, Dutta SK, Bamlet WR, Rabe KG, Wang E, Smyrk TC, Oberg AL, Petersen GM, 

Mukhopadhyay D. Metformin suppresses pancreatic tumor growth with inhibition of NFB/STAT3 inflammatory 

signaling. Pancreas. 2015 May;44(4):636-47. doi: 10.1097/MPA.0000000000000308. PubMed PMID: 25875801; 

PubMed Central PMCID: PMC4399019.

Kato K, Gong J, Iwama H, Kitanaka A, Tani J, Miyoshi H, Nomura K, Mimura S, Kobayashi M, Aritomo Y, Kobara H, 

Mori H, Himoto T, Okano K, Suzuki Y, Murao K, Masaki T. The antidiabetic drug metformin inhibits gastric cancer 

cell proliferation in vitro and in vivo. Mol Cancer Ther. 2012 Mar;11(3):549-60. doi: 10.1158/1535-7163.MCT-11-0594. 

Epub 2012 Jan 5. PubMed PMID: 22222629.

Oppong BA, Pharmer LA, Oskar S, Eaton A, Stempel M, Patil S, King TA. The effect of metformin on breast cancer 

outcomes in patients with type 2 diabetes. Cancer Med. 2014 Aug;3(4):1025-34. doi: 10.1002/cam4.259. Epub 2014 

Jun 18. PubMed PMID: 24944108; PubMed Central PMCID: PMC4303170.

Visusertib Zheng B, Mao JH, Qian L, Zhu H, Gu DH, Pan XD, Yi F, Ji DM. Pre-clinical evaluation of AZD-2014, a novel mTORC1

/2 dual inhibitor, against renal cell carcinoma. Cancer Lett. 2015 Feb 28;357(2):468-75. doi: 10.1016/j.canlet.

2014.11.012. Epub 2014 Nov 12. PubMed PMID: 25444920.

RES 529 Weinberg MA. RES-529: a PI3K/AKT/mTOR pathway inhibitor that dissociates the mTORC1 and mTORC2 

complexes. Anticancer Drugs. 2016 Jul;27(6):475-87. doi: 10.1097/CAD.0000000000000354. PubMed PMID: 

26918392; PubMed Central PMCID: PMC4881730.

GDC 0349 Pei Z, Blackwood E, Liu L, Malek S, Belvin M, Koehler MF, Ortwine DF, Chen H, Cohen F, Kenny JR, Bergeron P, Lau 

K, Ly C, Zhao X, Estrada AA, Truong T, Epler JA, Nonomiya J, Trinh L, Sideris S, Lesnick J, Bao L, Vijapurkar U, 

Mukadam S, Tay S, Deshmukh G, Chen YH, Ding X, Friedman LS, Lyssikatos JP. Discovery and Biological Profiling 

of Potent and Selective mTOR Inhibitor GDC-0349. ACS Med Chem Lett. 2012 Nov 29;4(1):103-7. doi: 10.1021

/ml3003132. eCollection 2013 Jan 10. PubMed PMID: 24900569; PubMed Central PMCID: PMC4027466.

Panulisib Jalota-Badhwar A, Bhatia DR, Boreddy S, Joshi A, Venkatraman M, Desai N, Chaudhari S, Bose J, Kolla LS, Deore V, 

Yewalkar N, Kumar S, Sharma R, Damre A, More A, Sharma S, Agarwal VR. P7170: A Novel Molecule with Unique 

Profile of mTORC1/C2 and Activin Receptor-like Kinase 1 Inhibition Leading to Antitumor and Antiangiogenic 

Activity. Mol Cancer Ther. 2015 May;14(5):1095-106. doi: 10.1158/1535-7163.MCT-14-0486. Epub 2015 Feb 19. 

PubMed PMID: 25700704.

CC-115 Mortensen DS, Perrin-Ninkovic SM, Shevlin G, Elsner J, Zhao J, Whitefield B, Tehrani L, Sapienza J, Riggs JR, 

Parnes JS, Papa P, Packard G, Lee BG, Harris R, Correa M, Bahmanyar S, Richardson SJ, Peng SX, Leisten J, 

Khambatta G, Hickman M, Gamez JC, Bisonette RR, Apuy J, Cathers BE, Canan SS, Moghaddam MF, Raymon HK, 

Worland P, Narla RK, Fultz KE, Sankar S. Optimization of a Series of Triazole Containing Mammalian Target of 

Rapamycin (mTOR) Kinase Inhibitors and the Discovery of CC-115. J Med Chem. 2015 Jul 23;58(14):5599-608. doi: 

10.1021/acs.jmedchem.5b00627. Epub 2015 Jul 8. PubMed PMID: 26102506.

MLN0128 Rubens JA, Wang SZ, Price A, Weingart MF, Allen SJ, Orr BA, Eberhart CG, Raabe EH. The TORC1/2 inhibitor 

TAK228 sensitizes atypical teratoid rhabdoid tumors to cisplatin-induced cytotoxicity. Neuro Oncol. 2017 Jun 3. doi: 

10.1093/neuonc/nox067. [Epub ahead of print] PubMed PMID: 28582547.

AZD8055 Jin ZZ, Wang W, Fang DL, Jin YJ. mTOR inhibition sensitizes ONC201-induced anti-colorectal cancer cell activity. 

Biochem Biophys Res Commun. 2016 Sep 30;478(4):1515-20. doi: 10.1016/j.bbrc.2016.08.126. Epub 2016 Aug 24. 

PubMed PMID: 27565731.

OSI-027 Bhagwat SV, Gokhale PC, Crew AP, Cooke A, Yao Y, Mantis C, Kahler J, Workman J, Bittner M, Dudkin L, Epstein 

DM, Gibson NW, Wild R, Arnold LD, Houghton PJ, Pachter JA. Preclinical characterization of OSI-027, a potent and 

selective inhibitor of mTORC1 and mTORC2: distinct from rapamycin. Mol Cancer Ther. 2011 Aug;10(8):1394-406. 

doi: 10.1158/1535-7163.MCT-10-1099. Epub 2011 Jun 14. PubMed PMID: 21673091.

CC-223 Rama Krishna Narla, Sophie Peng, Jim Gamez, Jason Katz, Julius Apuy, Mehran Moghaddam, Kimberly E. Fultz, 

Sabita Sankar, Deborah S. Mortensen, Heather K. Raymon. Antitumor activity of mTOR kinase inhibitor CC-223 in a 

mouse model of prostate cancer. [abstract]. In: Proceedings of the AACR-NCI-EORTC International Conference: 

Molecular Targets and Cancer Therapeutics; 2013 Oct 19-23; Boston, MA. Philadelphia (PA): AACR; Mol Cancer Ther 

2013;12(11 Suppl):Abstract nr A165.

AZD2014 Ezell SA, Mayo M, Bihani T, Tepsuporn S, Wang S, Passino M, Grosskurth SE, Collins M, Parmentier J, Reimer C, 

Byth KF. Synergistic induction of apoptosis by combination of BTK and dual mTORC1/2 inhibitors in diffuse large B 

cell lymphoma. Oncotarget. 2014 Jul 15;5(13):4990-5001. PubMed PMID: 24970801; PubMed Central PMCID: 

PMC4148116.
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IPATASERTIB Lin J, Sampath D, Nannini MA, Lee BB, Degtyarev M, Oeh J, Savage H, Guan Z, Hong R, Kassees R, Lee LB, Risom 

T, Gross S, Liederer BM, Koeppen H, Skelton NJ, Wallin JJ, Belvin M, Punnoose E, Friedman LS, Lin K. Targeting 

activated Akt with GDC-0068, a novel selective Akt inhibitor that is efficacious in multiple tumor models. Clin 

Cancer Res. 2013 Apr 1;19(7):1760-72. doi: 10.1158/1078-0432.CCR-12-3072. Epub 2013 Jan 3. PubMed PMID: 

23287563.

Yan Y, Serra V, Prudkin L, Scaltriti M, Murli S, Rodríguez O, Guzman M, Sampath D, Nannini M, Xiao Y, Wagle MC, 

Wu JQ, Wongchenko M, Hampton G, Ramakrishnan V, Lackner MR, Saura C, Roda D, Cervantes A, Tabernero J, 

Patel P, Baselga J. Evaluation and clinical analyses of downstream targets of the Akt inhibitor GDC-0068. Clin 

Cancer Res. 2013 Dec 15;19(24):6976-86. doi: 10.1158/1078-0432.CCR-13-0978. Epub 2013 Oct 18. PubMed PMID: 

24141624.

Kim SB, Dent R, Im SA, Espié M, Blau S, Tan AR, Isakoff SJ, Oliveira M, Saura C, Wongchenko MJ, Kapp AV, Chan 

WY, Singel SM, Maslyar DJ, Baselga J; LOTUS investigators. Ipatasertib plus paclitaxel versus placebo plus 

paclitaxel as first-line therapy for metastatic triple-negative breast cancer (LOTUS): a multicentre, randomised, 

double-blind, placebo-controlled, phase 2 trial. Lancet Oncol. 2017 Oct;18(10):1360-1372. doi: 10.1016/S1470-2045(17)

30450-3. Epub 2017 Aug 8. PubMed PMID: 28800861; PubMed Central PMCID: PMC5626630.

COPANLISIB Dreyling M, Morschhauser F, Bouabdallah K, Bron D, Cunningham D, Assouline SE, Verhoef G, Linton K, 

Thieblemont C, Vitolo U, Hiemeyer F, Giurescu M, Garcia-Vargas J, Gorbatchevsky I, Liu L, Koechert K, Peña C, 

Neves M, Childs BH, Zinzani PL. Phase II study of copanlisib, a PI3K inhibitor, in relapsed or refractory, indolent or 

aggressive lymphoma. Ann Oncol. 2017 Jun 14. doi: 10.1093/annonc/mdx289. [Epub ahead of print] PubMed PMID: 

28633365.

Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Gerisch M, Schwarz T, Lang D, Rohde G, Reif S, Genvresse I, Reschke S, van der Mey D, Granvil C. 

Pharmacokinetics of intravenous pan-class I phosphatidylinositol 3-kinase (PI3K) inhibitor [(14)C]copanlisib (BAY 80-

6946) in a mass balance study in healthy male volunteers. Cancer Chemother Pharmacol. 2017 Jul 11. doi: 10.1007

/s00280-017-3383-9. [Epub ahead of print] PubMed PMID: 28714036.

CH 5132799 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Blagden S, Omlin A, Josephs D, Stavraka C, Zivi A, Pinato DJ, Anthoney A, Decordova S, Swales K, Riisnaes R, Pope 

L, Noguchi K, Shiokawa R, Inatani M, Prince J, Jones K, Twelves C, Spicer J, Banerji U. First-in-human study of 

CH5132799, an oral class I PI3K inhibitor, studying toxicity, pharmacokinetics, and pharmacodynamics, in patients 

with metastatic cancer. Clin Cancer Res. 2014 Dec 1;20(23):5908-17. doi: 10.1158/1078-0432.CCR-14-1315. Epub 2014 

Sep 17. Erratum in: Clin Cancer Res. 2015 Feb 1;21(3):660. Olmin, Aurelius [corrected to Omlin, Aurelius]. PubMed 

PMID: 25231405; PubMed Central PMCID: PMC4254850.

AZD6482 Kumar DT, Doss CG. Investigating the Inhibitory Effect of Wortmannin in the Hotspot Mutation at Codon 1047 of 

PIK3CA Kinase Domain: A Molecular Docking and Molecular Dynamics Approach. Adv Protein Chem Struct Biol. 

2016;102:267-97. doi: 10.1016/bs.apcsb.2015.09.008. Epub 2015 Oct 29. Review. PubMed PMID: 26827608.

Recilisib Chun AW, Freshwater RE, Taft DR, Gillum AM, Maniar M. Effects of formulation and route of administration on the 

systemic availability of Ex-RAD®, a new radioprotectant, in preclinical species. Biopharm Drug Dispos. 2011 Mar;32

(2):99-111. doi: 10.1002/bdd.741. Epub 2011 Jan 14. PubMed PMID: 21341279.

GDC 0084 Salphati L, Alicke B, Heffron TP, Shahidi-Latham S, Nishimura M, Cao T, Carano RA, Cheong J, Greve J, Koeppen H, 

Lau S, Lee LB, Nannini-Pepe M, Pang J, Plise EG, Quiason C, Rangell L, Zhang X, Gould SE, Phillips HS, Olivero AG. 

Brain Distribution and Efficacy of the Brain Penetrant PI3K Inhibitor GDC-0084 in Orthotopic Mouse Models of 

Human Glioblastoma. Drug Metab Dispos. 2016 Dec;44(12):1881-1889. Epub 2016 Sep 16. PubMed PMID: 27638506.

WX 037 Haagensen EJ, Thomas HD, Schmalix WA, Payne AC, Kevorkian L, Allen RA, Bevan P, Maxwell RJ, Newell DR. 

Enhanced anti-tumour activity of the combination of the novel MEK inhibitor WX-554 and the novel PI3K inhibitor 

WX-037. Cancer Chemother Pharmacol. 2016 Dec;78(6):1269-1281. Epub 2016 Nov 11. PubMed PMID: 27837257; 

PubMed Central PMCID: PMC5114336.

Sonolisib Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Hong DS, Bowles DW, Falchook GS, Messersmith WA, George GC, O'Bryant CL, Vo AC, Klucher K, Herbst RS, 

Eckhardt SG, Peterson S, Hausman DF, Kurzrock R, Jimeno A. A multicenter phase I trial of PX-866, an oral 

irreversible phosphatidylinositol 3-kinase inhibitor, in patients with advanced solid tumors. Clin Cancer Res. 2012 

Aug 1;18(15):4173-82. doi: 10.1158/1078-0432.CCR-12-0714. Epub 2012 Jun 12. PubMed PMID: 22693357.

MLN1117 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

NCI Drug Dictionary
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PICTILISIB Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Dogan T, Gnad F, Chan J, Phu L, Young A, Chen MJ, Doll S, Stokes MP, Belvin M, Friedman LS, Kirkpatrick DS, 

Hoeflich KP, Hatzivassiliou G. Role of the E3 ubiquitin ligase RNF157 as a novel downstream effector linking PI3K 

and MAPK signaling to the cell cycle. J Biol Chem. 2017 Jun 27. pii: jbc.M117.792754. doi: 10.1074/jbc.M117.792754. 

[Epub ahead of print] PubMed PMID: 28655764.

Weigelt B, Warne PH, Lambros MB, Reis-Filho JS, Downward J. PI3K pathway dependencies in endometrioid 

endometrial cancer cell lines. Clin Cancer Res. 2013 Jul 1;19(13):3533-44. doi: 10.1158/1078-0432.CCR-12-3815. Epub 

2013 May 14. PubMed PMID: 23674493; PubMed Central PMCID: PMC3700760.

ALPELISIB Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Gobin B, Huin MB, Lamoureux F, Ory B, Charrier C, Lanel R, Battaglia S, Redini F, Lezot F, Blanchard F, Heymann D. 

BYL719, a new -specific PI3K inhibitor: Single administration and in combination with conventional chemotherapy 

for the treatment of osteosarcoma. Int J Cancer. 2014 Jun 24. doi: 10.1002/ijc.29040. [Epub ahead of print] PubMed 

PMID: 24961790.

ZSTK474 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Zhao W, Guo W, Zhou Q, Ma SN, Wang R, Qiu Y, Jin M, Duan HQ, Kong D. In Vitro Antimetastatic Effect of 

Phosphatidylinositol 3-Kinase Inhibitor ZSTK474 on Prostate Cancer PC3 Cells. Int J Mol Sci. 2013 Jun 28;14(7):

13577-91. doi: 10.3390/ijms140713577. PubMed PMID: 23812078; PubMed Central PMCID: PMC3742204.

XL147 Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Reynolds CP, Kang MH, Carol H, Lock R, Gorlick R, Kolb EA, Kurmasheva RT, Keir ST, Maris JM, Billups CA, 

Houghton PJ, Smith MA. Initial testing (stage 1) of the phosphatidylinositol 3' kinase inhibitor, SAR245408 (XL147) by 

the pediatric preclinical testing program. Pediatr Blood Cancer. 2013 May;60(5):791-8. doi: 10.1002/pbc.24301. Epub 

2012 Sep 21. PubMed PMID: 23002019.

GSK1059615 Carnero A. Novel inhibitors of the PI3K family. Expert Opin Investig Drugs. 2009 Sep;18(9):1265-77. doi: 10.1517

/13543780903066798. Review. PubMed PMID: 19589091.

Joel Greshock, Kurtis Bachman, Kurt Auger, Christopher Moy, Jeffrey Jackson, Barbara Weber, and Richard 

Wooster. In vitro sensitivity data suggests targeting several tumor types and molecular subtypes with the PI3K 

inhibitor GSK1059615 could maximize response rates in early clinical trials. AACR International Conference: 

Molecular Diagnostics in Cancer Therapeutic Development-- Sep 22-25, 2008; Philadelphia, PA. Clin Cancer Res 

October 1, 2008 14; B37.

BUPARLISIB Thorpe LM, Yuzugullu H, Zhao JJ. PI3K in cancer: divergent roles of isoforms, modes of activation and therapeutic 

targeting. Nat Rev Cancer. 2015 Jan;15(1):7-24. doi: 10.1038/nrc3860. Review. PubMed PMID: 25533673; PubMed 

Central PMCID: PMC4384662.

Kirstein MM, Boukouris AE, Pothiraju D, Buitrago-Molina LE, Marhenke S, Schütt J, Orlik J, Kühnel F, Hegermann J, 

Manns MP, Vogel A. Activity of the mTOR inhibitor RAD001, the dual mTOR and PI3-kinase inhibitor BEZ235 and 

the PI3-kinase inhibitor BKM120 in hepatocellular carcinoma. Liver Int. 2013 May;33(5):780-93. doi: 10.1111/liv.12126. 

Epub 2013 Mar 15. PubMed PMID: 23489999.

MK2206 Yap TA, Yan L, Patnaik A, Fearen I, Olmos D, Papadopoulos K, Baird RD, Delgado L, Taylor A, Lupinacci L, Riisnaes 

R, Pope LL, Heaton SP, Thomas G, Garrett MD, Sullivan DM, de Bono JS, Tolcher AW. First-in-man clinical trial of the 

oral pan-AKT inhibitor MK-2206 in patients with advanced solid tumors. J Clin Oncol. 2011 Dec 10;29(35):4688-95. 

doi: 10.1200/JCO.2011.35.5263. Epub 2011 Oct 24. PubMed PMID: 22025163.

Molife LR, Yan L, Vitfell-Rasmussen J, Zernhelt AM, Sullivan DM, Cassier PA, Chen E, Biondo A, Tetteh E, Siu LL, 

Patnaik A, Papadopoulos KP, de Bono JS, Tolcher AW, Minton S. Phase 1 trial of the oral AKT inhibitor MK-2206 

plus carboplatin/paclitaxel, docetaxel, or erlotinib in patients with advanced solid tumors. J Hematol Oncol. 2014 

Jan 3;7:1. doi: 10.1186/1756-8722-7-1. PubMed PMID: 24387695; PubMed Central PMCID: PMC3884022.

MSC 2363318A Mundi PS, Sachdev J, McCourt C, Kalinsky K. AKT in cancer: new molecular insights and advances in drug 

development. Br J Clin Pharmacol. 2016 Oct;82(4):943-56. doi: 10.1111/bcp.13021. Epub 2016 Jun 27. Review. 

PubMed PMID: 27232857; PubMed Central PMCID: PMC5137819.

XL418 NCI Drug Dictionary

SR13668 Jong L, Chao W-R, Amin K, et al. SR13668: a novel indole derived inhibitor of phospho-Akt potently suppresses 

tumor growth in various murine xenograft models [abstract 3684]. Proc Amer Assoc Cancer Res 2004;45.

Kummar S, Doroshow JH. Phase 0 trials: expediting the development of chemoprevention agents. Cancer Prev Res 

(Phila). 2011 Mar;4(3):288-92. doi: 10.1158/1940-6207.CAPR-11-0013. PubMed PMID: 21372025; PubMed Central 

PMCID: PMC3077921.

GSK2141795 Lassen A, Atefi M, Robert L, Wong DJ, Cerniglia M, Comin-Anduix B, Ribas A. Effects of AKT inhibitor therapy in 

response and resistance to BRAF inhibition in melanoma. Mol Cancer. 2014 Apr 16;13:83. doi: 10.1186/1476-4598-13-

83. PubMed PMID: 24735930; PubMed Central PMCID: PMC4021505.
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AFURESERTIB Spencer A, Yoon SS, Harrison SJ, Morris SR, Smith DA, Brigandi RA, Gauvin J, Kumar R, Opalinska JB, Chen C. 

Novel AKT inhibitor afuresertib shows favorable safety, pharmacokinetics, and clinical activity in multiple myeloma: 

Phase 1 study results. Blood. 2014 Jul 29. pii: blood-2014-03-559963. [Epub ahead of print] PubMed PMID: 

25075128.

BAY1125976 http://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=752318

Politz O, Siegel F, Bärfacker L, Bömer U, Hägebarth A, Scott WJ, Michels M, Ince S, Neuhaus R, Meyer K, 

Fernández-Montalván AE, Liu N, von Nussbaum F, Mumberg D, Ziegelbauer K. BAY 1125976, a selective allosteric 

AKT1/2 inhibitor, exhibits high efficacy on AKT signaling-dependent tumor growth in mouse models. Int J Cancer. 

2017 Jan 15;140(2):449-459. doi: 10.1002/ijc.30457. Epub 2016 Oct 20. PubMed PMID: 27699769.

AZD5363 Toren P, Kim S, Cordonnier T, Crafter C, Davies BR, Fazli L, Gleave ME, Zoubeidi A. Combination AZD5363 with 

Enzalutamide Significantly Delays Enzalutamide-resistant Prostate Cancer in Preclinical Models. Eur Urol. 2014 Aug 

20. pii: S0302-2838(14)00748-9. doi: 10.1016/j.eururo.2014.08.006. [Epub ahead of print] PubMed PMID: 25151012.

AT13148 Yap TA, Walton MI, Grimshaw KM, Te Poele RH, Eve PD, Valenti MR, de Haven Brandon AK, Martins V, Zetterlund A, 

Heaton SP, Heinzmann K, Jones PS, Feltell RE, Reule M, Woodhead SJ, Davies TG, Lyons JF, Raynaud FI, Eccles 

SA, Workman P, Thompson NT, Garrett MD. AT13148 is a novel, oral multi-AGC kinase inhibitor with potent 

pharmacodynamic and antitumor activity. Clin Cancer Res. 2012 Jul 15;18(14):3912-23. doi: 10.1158/1078-0432.CCR-

11-3313. Epub 2012 Jul 10. PubMed PMID: 22781553.

ARQ 092 NCI Drug Dictionary

Slomovitz BM, Coleman RL. The PI3K/AKT/mTOR pathway as a therapeutic target in endometrial cancer. Clin 

Cancer Res. 2012 Nov 1;18(21):5856-64. doi: 10.1158/1078-0432.CCR-12-0662. Epub 2012 Oct 18. Review. PubMed 

PMID: 23082003.

SC-66 Rashmi R, DeSelm C, Helms C, Bowcock A, Rogers BE, Rader J, Grigsby PW, Schwarz JK. AKT inhibitors promote 

cell death in cervical cancer through disruption of mTOR signaling and glucose uptake. PLoS One. 2014 Apr 4;9(4):

e92948. doi: 10.1371/journal.pone.0092948. eCollection 2014. PubMed PMID: 24705275; PubMed Central PMCID: 

PMC3976291.

TRICIRIBINE Evangelisti C, Ricci F, Tazzari P, Chiarini F, Battistelli M, Falcieri E, Ognibene A, Pagliaro P, Cocco L, McCubrey JA, 

Martelli AM. Preclinical testing of the Akt inhibitor triciribine in T-cell acute lymphoblastic leukemia. J Cell Physiol. 

2011 Mar;226(3):822-31. doi: 10.1002/jcp.22407. PubMed PMID: 20857426.

GSK690693 Dana S. Levy, Jason A. Kahana, Rakesh Kumar. AKT inhibitor, GSK690693, induces growth inhibition and apoptosis 

in acute lymphoblastic leukemia cell lines. BloodFeb 2009,113(8)1723-1729;DOI: 10.1182/blood-2008-02-137737

RIVICICLIB Mariaule G, Belmont P. Cyclin-dependent kinase inhibitors as marketed anticancer drugs: where are we now? A 

short survey. Molecules. 2014 Sep 11;19(9):14366-82. doi: 10.3390/molecules190914366. Review. PubMed PMID: 

25215591.

RGB-286638 Mariaule G, Belmont P. Cyclin-dependent kinase inhibitors as marketed anticancer drugs: where are we now? A 

short survey. Molecules. 2014 Sep 11;19(9):14366-82. doi: 10.3390/molecules190914366. Review. PubMed PMID: 

25215591.

ALVOCIDIB Senderowicz AM. Flavopiridol: the first cyclin-dependent kinase inhibitor in human clinical trials. Invest New Drugs. 

1999;17(3):313-20. Review. PubMed PMID: 10665481.

MILCICLIB Weiss GJ, Hidalgo M, Borad MJ, Laheru D, Tibes R, Ramanathan RK, Blaydorn L, Jameson G, Jimeno A, Isaacs JD, 

Scaburri A, Pacciarini MA, Fiorentini F, Ciomei M, Von Hoff DD. Phase I study of the safety, tolerability and 

pharmacokinetics of PHA-848125AC, a dual tropomyosin receptor kinase A and cyclin-dependent kinase inhibitor, 

in patients with advanced solid malignancies. Invest New Drugs. 2012 Dec;30(6):2334-43. doi: 10.1007/s10637-011-

9774-6. Epub 2011 Dec 9. PubMed PMID: 22160853; PubMed Central PMCID: PMC3561458.

P276-00 NCI Drug Dictionary

P1446A-05 NCI Drug Dictionary

LAPATINIB Bello M, Saldaña-Rivero L, Correa-Basurto J, García B, Sánchez-Espinosa VA. Structural and energetic basis for the 

molecular recognition of dual synthetic vs. natural inhibitors of EGFR/HER2. Int J Biol Macromol. 2018 Jan 9;111:569-

586. doi: 10.1016/j.ijbiomac.2017.12.162. [Epub ahead of print] PubMed PMID: 29329808.

Johnston SR, Leary A. Lapatinib: a novel EGFR/HER2 tyrosine kinase inhibitor for cancer. Drugs Today (Barc). 2006 

Jul;42(7):441-53. Review. PubMed PMID: 16894399.

Wang H. Lapatinib for the treatment of breast cancer in the People's Republic of China. Onco Targets Ther. 2014 

Jul 31;7:1367-73. doi: 10.2147/OTT.S60586. eCollection 2014. Review. PubMed PMID: 25114575; PubMed Central 

PMCID: PMC4125370.

Xia W, Husain I, Liu L, Bacus S, Saini S, Spohn J, Pry K, Westlund R, Stein SH, Spector NL. Lapatinib antitumor 

activity is not dependent upon phosphatase and tensin homologue deleted on chromosome 10 in ErbB2-

overexpressing breast cancers. Cancer Res. 2007 Feb 1;67(3):1170-5. PubMed PMID: 17283152.

Safran H, Miner T, Resnick M, Dipetrillo T, McNulty B, Evans D, Joseph P, Plette A, Millis R, Sears D, Gutman N, 

Kennedy T. Lapatinib/gemcitabine and lapatinib/gemcitabine/oxaliplatin: a phase I study for advanced 

pancreaticobiliary cancer. Am J Clin Oncol. 2008 Apr;31(2):140-4. doi: 10.1097/COC.0b013e318145b9a5. PubMed 

PMID: 18391597.
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LUCITANIB Mayer IA, Arteaga CL, Nanda R, Miller KD, Jhaveri K, Brufsky AM, Rugo H, Yardley DA, Vahdat LT, Sadeghi S, Audeh 

MW, Rolfe L, Litten J, Knox A, Raponi M, Tankersley C, Isaacson J, Wride K, Morganstern DE, Vogel C, Connolly RM, 

Gradishar WJ, Patel R, Pusztai L, Abu-Khalaf M. A phase 2 open-label study of lucitanib in patients (pts) with FGF 

aberrant metastatic breast cancer (MBC) [abstract]. In: Proceedings of the 2016 San Antonio Breast Cancer 

Symposium; 2016 Dec 6-10; San Antonio, TX. Philadelphia (PA): AACR; Cancer Res 2017;77(4 Suppl):Abstract nr P6-

11-03.

Bello E, Colella G, Scarlato V, Oliva P, Berndt A, Valbusa G, Serra SC, D'Incalci M, Cavalletti E, Giavazzi R, Damia G, 

Camboni G. E-3810 is a potent dual inhibitor of VEGFR and FGFR that exerts antitumor activity in multiple preclinical 

models. Cancer Res. 2011 Feb 15;71(4):1396-405. doi: 10.1158/0008-5472.CAN-10-2700. Epub 2011 Jan 6. PubMed 

PMID: 21212416.

Bello E, Colella G, Scarlato V, Oliva P, Berndt A, Valbusa G, Serra SC, D'Incalci M, Cavalletti E, Giavazzi R, Damia G, 

Camboni G. E-3810 is a potent dual inhibitor of VEGFR and FGFR that exerts antitumor activity in multiple preclinical 

models. Cancer Res. 2011 Feb 15;71(4):1396-405. doi: 10.1158/0008-5472.CAN-10-2700. Epub 2011 Jan 6. PubMed 

PMID: 21212416.

Soria JC, DeBraud F, Bahleda R, Adamo B, Andre F, Dienstmann R, Delmonte A, Cereda R, Isaacson J, Litten J, 

Allen A, Dubois F, Saba C, Robert R, D'Incalci M, Zucchetti M, Camboni MG, Tabernero J. Phase I/IIa study 

evaluating the safety, efficacy, pharmacokinetics, and pharmacodynamics of lucitanib in advanced solid tumors. 

Ann Oncol. 2014 Nov;25(11):2244-51. doi: 10.1093/annonc/mdu390. Epub 2014 Sep 5. Erratum in: Ann Oncol. 2015 

Feb;26(2):445. Dientsmann, R [corrected to Dienstmann, R]. PubMed PMID: 25193991.

Luigi Formisano, Yao Lu, Valerie M. Jansen, Joshua A. Bauer, Ariella B. Hanker, Melinda E. Sanders, Paula 

González-Ericsson, Sunkyu Kim, Monica Arnedos, Fabrice André, Carlos L. Arteaga. Gain-of-function kinase library 

screen identifies FGFR1 amplification as a mechanism of resistance to antiestrogens and CDK4/6 inhibitors in ER+ 

breast cancer [abstract]. In: Proceedings of the American Association for Cancer Research Annual Meeting 2017; 

2017 Apr 1-5; Washington, DC. Philadelphia (PA): AACR; Cancer Res 2017;77(13 Suppl):Abstract nr 1008. doi:10.1158

/1538-7445.AM2017-1008

DOVITINIB Wan X, Corn PG, Yang J, Palanisamy N, Starbuck MW, Efstathiou E, Tapia EM, Zurita AJ, Aparicio A, Ravoori MK, 

Vazquez ES, Robinson DR, Wu YM, Cao X, Iyer MK, McKeehan W, Kundra V, Wang F, Troncoso P, Chinnaiyan AM, 

Logothetis CJ, Navone NM. Prostate cancer cell-stromal cell crosstalk via FGFR1 mediates antitumor activity of 

dovitinib in bone metastases. Sci Transl Med. 2014 Sep 3;6(252):252ra122. doi: 10.1126/scitranslmed.3009332. 

PubMed PMID: 25186177.

André F, Bachelot T, Campone M, Dalenc F, Perez-Garcia JM, Hurvitz SA, Turner N, Rugo H, Smith JW, Deudon S, 

Shi M, Zhang Y, Kay A, Porta DG, Yovine A, Baselga J. Targeting FGFR with dovitinib (TKI258): preclinical and 

clinical data in breast cancer. Clin Cancer Res. 2013 Jul 1;19(13):3693-702. doi: 10.1158/1078-0432.CCR-13-0190. 

Epub 2013 May 8. PubMed PMID: 23658459.

Musolino A, Campone M, Neven P, Denduluri N, Barrios CH, Cortes J, Blackwell K, Soliman H, Kahan Z, Bonnefoi H, 

Squires M, Zhang Y, Deudon S, Shi MM, André F. Phase II, randomized, placebo-controlled study of dovitinib in 

combination with fulvestrant in postmenopausal patients with HR(+), HER2(-) breast cancer that had progressed 

during or after prior endocrine therapy. Breast Cancer Res. 2017 Feb 10;19(1):18. doi: 10.1186/s13058-017-0807-8. 

PubMed PMID: 28183331; PubMed Central PMCID: PMC5301372.

PAZOPANIB Necchi A, Mariani L, Zaffaroni N, Schwartz LH, Giannatempo P, Crippa F, Morosi C, Lanocita R, Sava T, Ortega C, 

Messina C, Sacco C, Pennati M, Daidone MG, Nicolai N, De Braud F, Gianni AM, Salvioni R. Pazopanib in advanced 

and platinum-resistant urothelial cancer: an open-label, single group, phase 2 trial. Lancet Oncol. 2012 Aug;13(8):

810-6. doi: 10.1016/S1470-2045(12)70294-2. Epub 2012 Jul 20. PubMed PMID: 22819172.

Glade Bender JL, Lee A, Reid JM, Baruchel S, Roberts T, Voss SD, Wu B, Ahern CH, Ingle AM, Harris P, Weigel BJ, 

Blaney SM. Phase I pharmacokinetic and pharmacodynamic study of pazopanib in children with soft tissue sarcoma 

and other refractory solid tumors: a children's oncology group phase I consortium report. J Clin Oncol. 2013 Aug 

20;31(24):3034-43. doi: 10.1200/JCO.2012.47.0914. Epub 2013 Jul 15. PubMed PMID: 23857966; PubMed Central 

PMCID: PMC3739862.

Taylor SK, Chia S, Dent S, Clemons M, Agulnik M, Grenci P, Wang L, Oza AM, Ivy P, Pritchard KI, Leighl NB. A phase 

II study of pazopanib in patients with recurrent or metastatic invasive breast carcinoma: a trial of the Princess 

Margaret Hospital phase II consortium. Oncologist. 2010;15(8):810-8. doi: 10.1634/theoncologist.2010-0081. Epub 

2010 Aug 3. PubMed PMID: 20682606; PubMed Central PMCID: PMC3228026.

du Bois A, Floquet A, Kim JW, Rau J, del Campo JM, Friedlander M, Pignata S, Fujiwara K, Vergote I, Colombo N, 

Mirza MR, Monk BJ, Kimmig R, Ray-Coquard I, Zang R, Diaz-Padilla I, Baumann KH, Mouret-Reynier MA, Kim JH, 

Kurzeder C, Lesoin A, Vasey P, Marth C, Canzler U, Scambia G, Shimada M, Calvert P, Pujade-Lauraine E, Kim BG, 

Herzog TJ, Mitrica I, Schade-Brittinger C, Wang Q, Crescenzo R, Harter P. Incorporation of pazopanib in 

maintenance therapy of ovarian cancer. J Clin Oncol. 2014 Oct 20;32(30):3374-82. doi: 10.1200/JCO.2014.55.7348. 

Epub 2014 Sep 15. PubMed PMID: 25225436.

Donson, A., Werner, E., Amani, V., Griesinger, A., Witt, D., Nellan, A.,  Foreman, N. (2017). EPND-12. TYROSINE 

KINASE INHIBITORS AXITINIB, IMATINIB AND PAZOPANIB ARE SELECTIVELY POTENT IN EPENDYMOMA. Neuro-

Oncology, 19(Suppl 4), iv17. http://doi.org/10.
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BRIVANIB Huynh H, Ngo VC, Fargnoli J, Ayers M, Soo KC, Koong HN, Thng CH, Ong HS, Chung A, Chow P, Pollock P, Byron 

S, Tran E. Brivanib alaninate, a dual inhibitor of vascular endothelial growth factor receptor and fibroblast growth 

factor receptor tyrosine kinases, induces growth inhibition in mouse models of human hepatocellular carcinoma. 

Clin Cancer Res. 2008 Oct 1;14(19):6146-53. doi: 10.1158/1078-0432.CCR-08-0509. PubMed PMID: 18829493.

Shiang CY, Qi Y, Wang B, Lazar V, Wang J, Fraser Symmans W, Hortobagyi GN, Andre F, Pusztai L. Amplification of 

fibroblast growth factor receptor-1 in breast cancer and the effects of brivanib alaninate. Breast Cancer Res Treat. 

2010 Oct;123(3):747-55. doi: 10.1007/s10549-009-0677-6. Epub 2009 Dec 19. PubMed PMID: 20024612.

PONATINIB Borad MJ, Champion MD, Egan JB, Liang WS, Fonseca R, Bryce AH, McCullough AE, Barrett MT, Hunt K, Patel MD, 

Young SW, Collins JM, Silva AC, Condjella RM, Block M, McWilliams RR, Lazaridis KN, Klee EW, Bible KC, Harris P, 

Oliver GR, Bhavsar JD, Nair AA, Middha S, Asmann Y, Kocher JP, Schahl K, Kipp BR, Barr Fritcher EG, Baker A, 

Aldrich J, Kurdoglu A, Izatt T, Christoforides A, Cherni I, Nasser S, Reiman R, Phillips L, McDonald J, Adkins J, 

Mastrian SD, Placek P, Watanabe AT, Lobello J, Han H, Von Hoff D, Craig DW, Stewart AK, Carpten JD. Integrated 

genomic characterization reveals novel, therapeutically relevant drug targets in FGFR and EGFR pathways in 

sporadic intrahepatic cholangiocarcinoma. PLoS Genet. 2014 Feb 13;10(2):e1004135. doi: 10.1371/journal.pgen.

1004135. eCollection 2014 Feb. PubMed PMID: 24550739; PubMed Central PMCID: PMC3923676.

Gozgit JM, Squillace RM, Wongchenko MJ, Miller D, Wardwell S, Mohemmad Q, Narasimhan NI, Wang F, Clackson 

T, Rivera VM. Combined targeting of FGFR2 and mTOR by ponatinib and ridaforolimus results in synergistic 

antitumor activity in FGFR2 mutant endometrial cancer models. Cancer Chemother Pharmacol. 2013 May;71(5):1315-

23. doi: 10.1007/s00280-013-2131-z. Epub 2013 Mar 7. PubMed PMID: 23468082.

Katoh M. FGFR inhibitors: Effects on cancer cells, tumor microenvironment and whole-body homeostasis (Review). 

Int J Mol Med. 2016 Jul;38(1):3-15. doi: 10.3892/ijmm.2016.2620. Epub 2016 May 31. Review. PubMed PMID: 

27245147; PubMed Central PMCID: PMC4899036.

Ren M, Hong M, Liu G, Wang H, Patel V, Biddinger P, Silva J, Cowell J, Hao Z. Novel FGFR inhibitor ponatinib 

suppresses the growth of non-small cell lung cancer cells overexpressing FGFR1. Oncol Rep. 2013 Jun;29(6):2181-

90. doi: 10.3892/or.2013.2386. Epub 2013 Apr 4. PubMed PMID: 23563700.

Gozgit JM, Wong MJ, Moran L, Wardwell S, Mohemmad QK, Narasimhan NI, Shakespeare WC, Wang F, Clackson T, 

Rivera VM. Ponatinib (AP24534), a multitargeted pan-FGFR inhibitor with activity in multiple FGFR-amplified or 

mutated cancer models. Mol Cancer Ther. 2012 Mar;11(3):690-9. doi: 10.1158/1535-7163.MCT-11-0450. Epub 2012 Jan 

11. PubMed PMID: 22238366.

LENVATINIB Matsui J, Yamamoto Y, Funahashi Y, Tsuruoka A, Watanabe T, Wakabayashi T, Uenaka T, Asada M. E7080, a novel 

inhibitor that targets multiple kinases, has potent antitumor activities against stem cell factor producing human 

small cell lung cancer H146, based on angiogenesis inhibition. Int J Cancer. 2008 Feb 1;122(3):664-71. PubMed 

PMID: 17943726.

Schlumberger M, Tahara M, Wirth LJ, Robinson B, Brose MS, Elisei R, Habra MA, Newbold K, Shah MH, Hoff AO, 

Gianoukakis AG, Kiyota N, Taylor MH, Kim SB, Krzyzanowska MK, Dutcus CE, de las Heras B, Zhu J, Sherman SI. 

Lenvatinib versus placebo in radioiodine-refractory thyroid cancer. N Engl J Med. 2015 Feb 12;372(7):621-30. doi: 

10.1056/NEJMoa1406470. PubMed PMID: 25671254.

NINTEDANIB Hilberg F, Roth GJ, Krssak M, Kautschitsch S, Sommergruber W, Tontsch-Grunt U, Garin-Chesa P, Bader G, Zoephel 

A, Quant J, Heckel A, Rettig WJ. BIBF 1120: triple angiokinase inhibitor with sustained receptor blockade and good 

antitumor efficacy. Cancer Res. 2008 Jun 15;68(12):4774-82. doi: 10.1158/0008-5472.CAN-07-6307. PubMed PMID: 

18559524.

Kim Y, Lee SJ, Lee JY, Lee SH, Sun JM, Park K, An HJ, Cho JY, Kang EJ, Lee HY, Kim J, Keam B, Kim HR, Lee KE, 

Choi MY, Lee KH, Ahn MJ. Clinical trial of nintedanib in patients with recurrent or metastatic salivary gland cancer of 

the head and neck: A multicenter phase 2 study (Korean Cancer Study Group HN14-01). Cancer. 2017 Jun 1;123(11):

1958-1964. doi: 10.1002/cncr.30537. Epub 2017 Jan 19. PubMed PMID: 28102887.

du Bois A, Kristensen G, Ray-Coquard I, Reuss A, Pignata S, Colombo N, Denison U, Vergote I, Del Campo JM, 

Ottevanger P, Heubner M, Minarik T, Sevin E, de Gregorio N, Bidziński M, Pfisterer J, Malander S, Hilpert F, Mirza 

MR, Scambia G, Meier W, Nicoletto MO, Bjørge L, Lortholary A, Sailer MO, Merger M, Harter P; AGO Study Group 

led Gynecologic Cancer Intergroup/European Network of Gynaecologic Oncology Trials Groups Intergroup 

Consortium. Standard first-line chemotherapy with or without nintedanib for advanced ovarian cancer (AGO-OVAR 

12): a randomised, double-blind, placebo-controlled phase 3 trial. Lancet Oncol. 2016 Jan;17(1):78-89. doi: 10.1016

/S1470-2045(15)00366-6. Epub 2015 Nov 16. PubMed PMID: 26590673.
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SORAFENIB Jain L, Woo S, Gardner ER, Dahut WL, Kohn EC, Kummar S, Mould DR, Giaccone G, Yarchoan R, Venitz J, Figg WD. 

Population pharmacokinetic analysis of sorafenib in patients with solid tumours. Br J Clin Pharmacol. 2011 Aug;72

(2):294-305. doi: 10.1111/j.1365-2125.2011.03963.x. PubMed PMID: 21392074; PubMed Central PMCID: PMC3162659.

Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

Herzog TJ, Scambia G, Kim BG, Lhommé C, Markowska J, Ray-Coquard I, Sehouli J, Colombo N, Shan M, 

Petrenciuc O, Oza A. A randomized phase II trial of maintenance therapy with Sorafenib in front-line ovarian 

carcinoma. Gynecol Oncol. 2013 Jul;130(1):25-30. doi: 10.1016/j.ygyno.2013.04.011. Epub 2013 Apr 13. PubMed PMID: 

23591401.

Ray-Coquard I, Italiano A, Bompas E, Le Cesne A, Robin YM, Chevreau C, Bay JO, Bousquet G, Piperno-Neumann S, 

Isambert N, Lemaitre L, Fournier C, Gauthier E, Collard O, Cupissol D, Clisant S, Blay JY, Penel N; French Sarcoma 

Group (GSF/GETO). Sorafenib for patients with advanced angiosarcoma: a phase II Trial from the French Sarcoma 

Group (GSF/GETO). Oncologist. 2012;17(2):260-6. doi: 10.1634/theoncologist.2011-0237. Epub 2012 Jan 27. PubMed 

PMID: 22285963; PubMed Central PMCID: PMC3286175.

Matei D, Sill MW, Lankes HA, DeGeest K, Bristow RE, Mutch D, Yamada SD, Cohn D, Calvert V, Farley J, Petricoin 

EF, Birrer MJ. Activity of sorafenib in recurrent ovarian cancer and primary peritoneal carcinomatosis: a gynecologic 

oncology group trial. J Clin Oncol. 2011 Jan 1;29(1):69-75. doi: 10.1200/JCO.2009.26.7856. Epub 2010 Nov 22. 

PubMed PMID: 21098323; PubMed Central PMCID: PMC3055861.

SUNITINIB Zimmermann K, Schmittel A, Steiner U, Asemissen AM, Knoedler M, Thiel E, Miller K, Keilholz U. Sunitinib treatment 

for patients with advanced clear-cell renal-cell carcinoma after progression on sorafenib. Oncology. 2009;76(5):

350-4. doi: 10.1159/000209961. Epub 2009 Mar 24. PubMed PMID: 19321976.

George S, Blay JY, Casali PG, Le Cesne A, Stephenson P, Deprimo SE, Harmon CS, Law CN, Morgan JA, Ray-

Coquard I, Tassell V, Cohen DP, Demetri GD. Clinical evaluation of continuous daily dosing of sunitinib malate in 

patients with advanced gastrointestinal stromal tumour after imatinib failure. Eur J Cancer. 2009 Jul;45(11):1959-68. 

doi: 10.1016/j.ejca.2009.02.011. Epub 2009 Mar 11. PubMed PMID: 19282169.

Schmitt JM, Sommers SR, Fisher W, Ansari R, Robin E, Koneru K, McClean J, Liu Z, Tong Y, Hanna N. Sunitinib plus 

paclitaxel in patients with advanced esophageal cancer: a phase II study from the Hoosier Oncology Group. J 

Thorac Oncol. 2012 Apr;7(4):760-3. doi: 10.1097/JTO.0b013e31824abc7c. PubMed PMID: 22425927.

Yi JH, Thongprasert S, Lee J, Doval DC, Park SH, Park JO, Park YS, Kang WK, Lim HY. A phase II study of sunitinib 

as a second-line treatment in advanced biliary tract carcinoma: a multicentre, multinational study. Eur J Cancer. 

2012 Jan;48(2):196-201. doi: 10.1016/j.ejca.2011.11.017. Epub 2011 Dec 14. PubMed PMID: 22176869.

Reichardt P, Kang YK, Rutkowski P, Schuette J, Rosen LS, Seddon B, Yalcin S, Gelderblom H, Williams CC Jr, 

Fumagalli E, Biasco G, Hurwitz HI, Kaiser PE, Fly K, Matczak E, Chen L, Lechuga MJ, Demetri GD. Clinical outcomes 

of patients with advanced gastrointestinal stromal tumors: safety and efficacy in a worldwide treatment-use trial of 

sunitinib. Cancer. 2015 May 1;121(9):1405-13. doi: 10.1002/cncr.29220. Epub 2015 Jan 13. PubMed PMID: 25641662; 

PubMed Central PMCID: PMC4442000.

REGORAFENIB Strumberg D, Schultheis B. Regorafenib for cancer. Expert Opin Investig Drugs. 2012 Jun;21(6):879-89. doi: 10.1517

/13543784.2012.684752. Review. PubMed PMID: 22577890.

Yan Y, Grothey A. Molecular profiling in the treatment of colorectal cancer: focus on regorafenib. Onco Targets 

Ther. 2015 Oct 15;8:2949-57. doi: 10.2147/OTT.S79145. Review. PubMed PMID: 26508880; PubMed Central PMCID: 

PMC4610887.

S. Bozzarelli L. Rimassa L. Giordano S. Sala M.C. Tronconi M. Baretti N. Personeni T. Pressiani A. Santoro. 

Regorafenib in patients with refractory metastatic pancreatic cancer. An open-label phase II study (RESOUND). 

Annals of Oncology, Volume 27, Issue suppl_6, 1 October 2016, 692P, https://doi.org/10.1093/annonc/mdw371.84

SALMON, John Stuart, et al. Phase II study of regorafenib (Reg) in patients with previously treated advanced 

pancreatic cancer (APC). 2017.

George S, Wang Q, Heinrich MC, Corless CL, Zhu M, Butrynski JE, Morgan JA, Wagner AJ, Choy E, Tap WD, Yap JT, 

Van den Abbeele AD, Manola JB, Solomon SM, Fletcher JA, von Mehren M, Demetri GD. Efficacy and safety of 

regorafenib in patients with metastatic and/or unresectable GI stromal tumor after failure of imatinib and sunitinib: a 

multicenter phase II trial. J Clin Oncol. 2012 Jul 1;30(19):2401-7. doi: 10.1200/JCO.2011.39.9394. Epub 2012 May 21. 

PubMed PMID: 22614970; PubMed Central PMCID: PMC3675695.

debio 1347 Nakanishi Y, Mizuno H, Sase H, Fujii T, Sakata K, Akiyama N, Aoki Y, Aoki M, Ishii N. ERK Signal Suppression and 

Sensitivity to CH5183284/Debio 1347, a Selective FGFR Inhibitor. Mol Cancer Ther. 2015 Dec;14(12):2831-9. doi: 

10.1158/1535-7163.MCT-15-0497. Epub 2015 Oct 5. PubMed PMID: 26438159.

SSR128129E Ader I, Delmas C, Skuli N, Bonnet J, Schaeffer P, Bono F, Cohen-Jonathan-Moyal E, Toulas C. Preclinical evidence 

that SSR128129E--a novel small-molecule multi-fibroblast growth factor receptor blocker--radiosensitises human 

glioblastoma. Eur J Cancer. 2014 Sep;50(13):2351-9. doi: 10.1016/j.ejca.2014.05.012. Epub 2014 Jun 18. PubMed 

PMID: 24953334.
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S49076 Burbridge MF, Bossard CJ, Saunier C, Fejes I, Bruno A, Léonce S, Ferry G, Da Violante G, Bouzom F, Cattan V, 

Jacquet-Bescond A, Comoglio PM, Lockhart BP, Boutin JA, Cordi A, Ortuno JC, Pierré A, Hickman JA, Cruzalegui 

FH, Depil S. S49076 is a novel kinase inhibitor of MET, AXL, and FGFR with strong preclinical activity alone and in 

association with bevacizumab. Mol Cancer Ther. 2013 Sep;12(9):1749-62. doi: 10.1158/1535-7163.MCT-13-0075. Epub 

2013 Jun 26. PubMed PMID: 23804704.

MK-2461 Pan BS, Chan GK, Chenard M, Chi A, Davis LJ, Deshmukh SV, Gibbs JB, Gil S, Hang G, Hatch H, Jewell JP, Kariv I, 

Katz JD, Kunii K, Lu W, Lutterbach BA, Paweletz CP, Qu X, Reilly JF, Szewczak AA, Zeng Q, Kohl NE, Dinsmore CJ. 

MK-2461, a novel multitargeted kinase inhibitor, preferentially inhibits the activated c-Met receptor. Cancer Res. 

2010 Feb 15;70(4):1524-33. doi: 10.1158/0008-5472.CAN-09-2541. Epub 2010 Feb 9. PubMed PMID: 20145145.

GSK3052230 Harding TC, Long L, Palencia S, Zhang H, Sadra A, Hestir K, Patil N, Levin A, Hsu AW, Charych D, Brennan T, Zanghi 

J, Halenbeck R, Marshall SA, Qin M, Doberstein SK, Hollenbaugh D, Kavanaugh WM, Williams LT, Baker KP. 

Blockade of nonhormonal fibroblast growth factors by FP-1039 inhibits growth of multiple types of cancer. Sci 

Transl Med. 2013 Mar 27;5(178):178ra39. doi: 10.1126/scitranslmed.3005414. PubMed PMID: 23536011.

ORANTINIB Machida S, Saga Y, Takei Y, Mizuno I, Takayama T, Kohno T, Konno R, Ohwada M, Suzuki M. Inhibition of peritoneal 

dissemination of ovarian cancer by tyrosine kinase receptor inhibitor SU6668 (TSU-68). Int J Cancer. 2005 Mar 20;

114(2):224-9. PubMed PMID: 15551349.

PD173074 Taylor JG 6th, Cheuk AT, Tsang PS, Chung JY, Song YK, Desai K, Yu Y, Chen QR, Shah K, Youngblood V, Fang J, 

Kim SY, Yeung C, Helman LJ, Mendoza A, Ngo V, Staudt LM, Wei JS, Khanna C, Catchpoole D, Qualman SJ, Hewitt 

SM, Merlino G, Chanock SJ, Khan J. Identification of FGFR4-activating mutations in human rhabdomyosarcomas 

that promote metastasis in xenotransplanted models. J Clin Invest. 2009 Nov;119(11):3395-407. doi: 10.1172

/JCI39703. Epub 2009 Oct 5. PubMed PMID: 19809159; PubMed Central PMCID: PMC2769177.

LY287445 Zhao G, Li WY, Chen D, Henry JR, Li HY, Chen Z, Zia-Ebrahimi M, Bloem L, Zhai Y, Huss K, Peng SB, McCann DJ. A 

novel, selective inhibitor of fibroblast growth factor receptors that shows a potent broad spectrum of antitumor 

activity in several tumor xenograft models. Mol Cancer Ther. 2011 Nov;10(11):2200-10. doi: 10.1158/1535-7163.MCT-11-

0306. Epub 2011 Sep 7. PubMed PMID: 21900693.

ERDAFITINIB Tabernero J, Bahleda R, Dienstmann R, Infante JR, Mita A, Italiano A, Calvo E, Moreno V, Adamo B, Gazzah A, 

Zhong B, Platero SJ, Smit JW, Stuyckens K, Chatterjee-Kishore M, Rodon J, Peddareddigari V, Luo FR, Soria JC. 

Phase I Dose-Escalation Study of JNJ-42756493, an Oral Pan-Fibroblast Growth Factor Receptor Inhibitor, in 

Patients With Advanced Solid Tumors. J Clin Oncol. 2015 Oct 20;33(30):3401-8. doi: 10.1200/JCO.2014.60.7341. 

Epub 2015 Aug 31. PubMed PMID: 26324363.

http://www.ncbi.nlm.nih.gov/pubmed/28341788

Rodrigo Dienstmann1, Rastilav Bahleda2, Barbara Adamo3, Jordi Rodon3, Andrea Varga2, Anas Gazzah2, Suso 

Platero4, Hans Smit5, Timothy Perera5, Bob Zhong4, Kim Stuyckens5, Yusri Elsayed4, Chris Takimoto4, Vijay 

Peddareddigari4, Josep Tabernero3, Feng Roger Luo4, Jean-Charles Soria2. 1Fred Hutchinson Cancer Research 

Center, Seattle, WA; 2Gustave Roussy Institute, Villejuif, France; 3Vall D'Hebron Hospital, Barcelona, Spain; 

4Janssen Pharmaceutical Companies of Johnson & Johnson, Titusville, NJ; 5Janssen Pharmaceutical Companies of 

Johnson & Johnson, Beerse, Belgium. First in human study of JNJ-42756493, a potent pan fibroblast growth factor 

receptor (FGFR) inhibitor in patients with advanced solid tumors. Tuesday, Apr 08, 2014, 10:30 AM -10:50 AM. 

CT325 presentation.

AZD4547 Gavine PR, Mooney L, Kilgour E, Thomas AP, Al-Kadhimi K, Beck S, Rooney C, Coleman T, Baker D, Mellor MJ, 

Brooks AN, Klinowska T. AZD4547: an orally bioavailable, potent, and selective inhibitor of the fibroblast growth 

factor receptor tyrosine kinase family. Cancer Res. 2012 Apr 15;72(8):2045-56. doi: 10.1158/0008-5472.CAN-11-

3034. Epub 2012 Feb 27. PubMed PMID: 22369928.

Paul K. Paik, Ronglai Shen, David Ferry, Jean-Charles Soria, Alastair Mathewson, Elaine Kilgour... Donal Landers, 

Paul Frewer, Nigel Brooks, Fabrice Andre, A phase 1b open-label multicenter study of AZD4547 in patients with 

advanced squamous cell lung cancers: Preliminary antitumor activity and pharmacodynamic data.
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OLAPARIB Murai J, Huang SY, Das BB, Renaud A, Zhang Y, Doroshow JH, Ji J, Takeda S, Pommier Y. Trapping of PARP1 and 

PARP2 by Clinical PARP Inhibitors. Cancer Res. 2012 Nov 1;72(21):5588-99. doi: 10.1158/0008-5472.CAN-12-2753. 

PubMed PMID: 23118055; PubMed Central PMCID: PMC3528345.

Choy E, Butrynski JE, Harmon DC, Morgan JA, George S, Wagner AJ, D'Adamo D, Cote GM, Flamand Y, Benes CH, 

Haber DA, Baselga JM, Demetri GD. Phase II study of olaparib in patients with refractory Ewing sarcoma following 

failure of standard chemotherapy. BMC Cancer. 2014 Nov 5;14:813. doi: 10.1186/1471-2407-14-813. PubMed PMID: 

25374341; PubMed Central PMCID: PMC4230717.

Hiroyuki Yasojima, Harukaze Yamamoto, Norikazu Masuda, Kenjiro Aogi, Masato Takahashi, Kan Yonemori, 

Masahiro Takeuchi, Akinobu Hamada, Kenji Tamura, Tamie Sukigara, Ritsuko Nagasaka, Rie Nakano, Yukie 

Tsujimoto, Yuka Morioka, Kiyomi Higuchi, Yasuhiro Fujiwara. A phase I/II trial of olaparib in combination with 

eribulin in patients with advanced or metastatic triple negative breast cancer (TNBC) previously treated with 

anthracyclines and taxanes: First results from phase I. DOI: 10.1200/jco.2015.33.15_suppl.1038 Journal of Clinical 

Oncology 33, no. 15_suppl (May 20 2015) 1038-1038.

Leichman L, Groshen S, O'Neil BH, Messersmith W, Berlin J, Chan E, Leichman CG, Cohen SJ, Cohen D, Lenz HJ, 

Gold P, Boman B, Fielding A, Locker G, Cason RC, Hamilton SR, Hochster HS. Phase II Study of Olaparib (AZD-2281) 

After Standard Systemic Therapies for Disseminated Colorectal Cancer. Oncologist. 2016 Feb;21(2):172-7. doi: 

10.1634/theoncologist.2015-0319. Epub 2016 Jan 19. PubMed PMID: 26786262; PubMed Central PMCID: 

PMC4746089.

Bang YJ, Im SA, Lee KW, Cho JY, Song EK, Lee KH, Kim YH, Park JO, Chun HG, Zang DY, Fielding A, Rowbottom J, 

Hodgson D, O'Connor MJ, Yin X, Kim WH. Randomized, Double-Blind Phase II Trial With Prospective Classification 

by ATM Protein Level to Evaluate the Efficacy and Tolerability of Olaparib Plus Paclitaxel in Patients With Recurrent 

or Metastatic Gastric Cancer. J Clin Oncol. 2015 Nov 20;33(33):3858-65. doi: 10.1200/JCO.2014.60.0320. Epub 

2015 Aug 17. PubMed PMID: 26282658.

JQ1 Chen C, Liu Y, Rappaport AR, Kitzing T, Schultz N, Zhao Z, Shroff AS, Dickins RA, Vakoc CR, Bradner JE, Stock W, 

LeBeau MM, Shannon KM, Kogan S, Zuber J, Lowe SW. MLL3 is a haploinsufficient 7q tumor suppressor in acute 

myeloid leukemia. Cancer Cell. 2014 May 12;25(5):652-65. doi: 10.1016/j.ccr.2014.03.016. PubMed PMID: 24794707; 

PubMed Central PMCID: PMC4206212.

CETUXIMAB Zhang X, Xu J, Liu H, Yang L, Liang J, Xu N, Bai Y, Wang J, Shen L. Predictive biomarkers for the efficacy of 

cetuximab combined with cisplatin and capecitabine in advanced gastric or esophagogastric junction 

adenocarcinoma: a prospective multicenter phase 2 trial. Med Oncol. 2014 Oct;31(10):226. doi: 10.1007/s12032-014-

0226-y. Epub 2014 Sep 19. PubMed PMID: 25234930.

Kwon J, Yoon HJ, Kim JH, Lee TS, Song IH, Lee HW, Kang MC, Park JH. Cetuximab inhibits cisplatin-induced 

activation of EGFR signaling in esophageal squamous cell carcinoma. Oncol Rep. 2014 Sep;32(3):1188-92. doi: 

10.3892/or.2014.3302. Epub 2014 Jul 3. PubMed PMID: 24993015.

Hata A, Katakami N, Kitajima N. Successful cetuximab therapy after failure of panitumumab rechallenge in a patient 

with metastatic colorectal cancer: restoration of drug sensitivity after anti-EGFR monoclonal antibody-free interval. J 

Gastrointest Cancer. 2014 Dec;45(4):506-7. doi: 10.1007/s12029-014-9624-9. PubMed PMID: 24880984.

Barni S, Ghilardi M, Borgonovo K, Cabiddu M, Zaniboni A, Petrelli F. Cetuximab/irinotecan-chemotherapy in KRAS 

wild-type pretreated metastatic colorectal cancer: a pooled analysis and review of literature. Rev Recent Clin Trials. 

2013 Jun;8(2):101-9. Review. PubMed PMID: 23859115.

Herrmann D, Seitz G, Warmann SW, Bonin M, Fuchs J, Armeanu-Ebinger S. Cetuximab promotes immunotoxicity 

against rhabdomyosarcoma in vitro. J Immunother. 2010 Apr;33(3):279-86. doi: 10.1097/CJI.0b013e3181c549b0. 

PubMed PMID: 20445348.

NIRAPARIB Bridges KA, Toniatti C, Buser CA, Liu H, Buchholz TA, Meyn RE. Niraparib (MK-4827), a novel poly(ADP-Ribose) 

polymerase inhibitor, radiosensitizes human lung and breast cancer cells. Oncotarget. 2014 Jul 15;5(13):5076-86. 

PubMed PMID: 24970803; PubMed Central PMCID: PMC4148123.

Mirza MR, Monk BJ, Herrstedt J, Oza AM, Mahner S, Redondo A, Fabbro M, Ledermann JA, Lorusso D, Vergote I, 

Ben-Baruch NE, Marth C, Mądry R, Christensen RD, Berek JS, Dørum A, Tinker AV, du Bois A, González-Martín A, 

Follana P, Benigno B, Rosenberg P, Gilbert L, Rimel BJ, Buscema J, Balser JP, Agarwal S, Matulonis UA; ENGOT-

OV16/NOVA Investigators. Niraparib Maintenance Therapy in Platinum-Sensitive, Recurrent Ovarian Cancer. N Engl 

J Med. 2016 Dec 1;375(22):2154-2164. Epub 2016 Oct 7. PubMed PMID: 27717299.
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PANITUMUMAB Vanderbilt Medical Center, Nashville, TN; Kansas City Cancer Center, Overland Park, KS; Hematology Oncology 

Associates, Port S. Lucie, FL; Utah Cancer Specialists, Salt Lake City, UT; Tennessee Oncology, Nashville, TN; UCLA 

School of Medicine, Los Angeles, CA; Amgen, Inc., Thousand Oaks, CA. Panitumumab antitumor activity in patients 

(pts) with metastatic colorectal cancer (mCRC) expressing  10% epidermal growth factor receptor (EGFr). J Clin 

Oncol (Meeting Abstracts) June 2006 vol. 24 no. 18_suppl 3548.

Hata A, Katakami N, Fujita S, Takatori K, Horai A, Kitajima N, Terashima K. Panitumumab rechallenge in 

chemorefractory patients with metastatic colorectal cancer. J Gastrointest Cancer. 2013 Dec;44(4):456-9. doi: 

10.1007/s12029-012-9453-7. PubMed PMID: 23212286.

Stephenson JJ, Gregory C, Burris H, Larson T, Verma U, Cohn A, Crawford J, Cohen RB, Martin J, Lum P, Yang X, 

Amado RG. An open-label clinical trial evaluating safety and pharmacokinetics of two dosing schedules of 

panitumumab in patients with solid tumors. Clin Colorectal Cancer. 2009 Jan;8(1):29-37. doi: 10.3816/CCC.2009.n.

005. PubMed PMID: 19203894.

Yamaguchi T, Iwasa S, Nagashima K, Ikezawa N, Hamaguchi T, Shoji H, Honma Y, Takashima A, Okita N, Kato K, 

Yamada Y, Shimada Y. Comparison of Panitumumab Plus Irinotecan and Cetuximab Plus Irinotecan for KRAS Wild-

type Metastatic Colorectal Cancer. Anticancer Res. 2016 Jul;36(7):3531-6. PubMed PMID: 27354619.

Ibrahim EM, Abouelkhair KM. Clinical outcome of panitumumab for metastatic colorectal cancer with wild-type KRAS 

status: a meta-analysis of randomized clinical trials. Med Oncol. 2011 Dec;28 Suppl 1:S310-7. doi: 10.1007/s12032-

010-9760-4. Epub 2011 Jan 9. PubMed PMID: 21221853.

RUXOLITINIB Verstovsek S, Passamonti F, Rambaldi A, Barosi G, Rosen PJ, Rumi E, Gattoni E, Pieri L, Guglielmelli P, Elena C, He 

S, Contel N, Mookerjee B, Sandor V, Cazzola M, Kantarjian HM, Barbui T, Vannucchi AM. A phase 2 study of 

ruxolitinib, an oral JAK1 and JAK2 Inhibitor, in patients with advanced polycythemia vera who are refractory or 

intolerant to hydroxyurea. Cancer. 2014 Feb 15;120(4):513-20. PubMed PMID: 24258498; PubMed Central PMCID: 

PMC4231215.

An HJ, Choi EK, Kim JS, Hong SW, Moon JH, Shin JS, Ha SH, Kim KP, Hong YS, Lee JL, Choi EK, Lee JS, Jin DH, Kim 

TW. INCB018424 induces apoptotic cell death through the suppression of pJAK1 in human colon cancer cells. 

Neoplasma. 2013 Sep 20. doi: 10.4149/neo_2014_009. [Epub ahead of print] PubMed PMID: 24050550.

Furumoto Y, Gadina M. The arrival of JAK inhibitors: advancing the treatment of immune and hematologic 

disorders. BioDrugs. 2013 Oct;27(5):431-8. doi: 10.1007/s40259-013-0040-7. Review. PubMed PMID: 23743669; 

PubMed Central PMCID: PMC3778139.

Furqan M, Mukhi N, Lee B, Liu D. Dysregulation of JAK-STAT pathway in hematological malignancies and JAK 

inhibitors for clinical application. Biomark Res. 2013 Jan 16;1(1):5. doi: 10.1186/2050-7771-1-5. PubMed PMID: 

24252238; PubMed Central PMCID: PMC3776247.

Loh ML, Tasian SK, Rabin KR, Brown P, Magoon D, Reid JM, Chen X, Ahern CH, Weigel BJ, Blaney SM. A phase 1 

dosing study of ruxolitinib in children with relapsed or refractory solid tumors, leukemias, or myeloproliferative 

neoplasms: A Children's Oncology Group phase 1 consortium study (ADVL1011). Pediatr Blood Cancer. 2015 Oct;62

(10):1717-24. doi: 10.1002/pbc.25575. Epub 2015 May 13. PubMed PMID: 25976292; PubMed Central PMCID: 

PMC4546537.

BMS-986158 Ocaña A, Nieto-Jiménez C, Pandiella A. BET inhibitors as novel therapeutic agents in breast cancer. Oncotarget. 

2017 Aug 1;8(41):71285-71291. doi: 10.18632/oncotarget.19744. eCollection 2017 Sep 19. Review. PubMed PMID: 

29050361; PubMed Central PMCID: PMC5642636.

AZD 2461 Oplustil O'Connor L, Rulten SL, Cranston AN, Odedra R, Brown H, Jaspers JE, Jones L, Knights C, Evers B, Ting A, 

Bradbury RH, Pajic M, Rottenberg S, Jonkers J, Rudge D, Martin NM, Caldecott KW, Lau A, O'Connor MJ. The PARP 

Inhibitor AZD2461 Provides Insights into the Role of PARP3 Inhibition for Both Synthetic Lethality and Tolerability 

with Chemotherapy in Preclinical Models. Cancer Res. 2016 Oct 15;76(20):6084-6094. Epub 2016 Aug 22. PubMed 

PMID: 27550455.

INO-1001 Bedikian AY, Papadopoulos NE, Kim KB, Hwu WJ, Homsi J, Glass MR, Cain S, Rudewicz P, Vernillet L, Hwu P. A 

phase IB trial of intravenous INO-1001 plus oral temozolomide in subjects with unresectable stage-III or IV 

melanoma. Cancer Invest. 2009 Aug;27(7):756-63. doi: 10.1080/07357900802709159. PubMed PMID: 19440934.

FLUZOPARIB Yuan Z, Chen J, Li W, Li D, Chen C, Gao C, Jiang Y. PARP inhibitors as antitumor agents: a patent update (2013-

2015). Expert Opin Ther Pat. 2017 Mar;27(3):363-382. doi: 10.1080/13543776.2017.1259413. Epub 2016 Nov 21. 

Review. PubMed PMID: 27841036.

BGB-290 Tang Z, Liu Y, Zhen Q, Ren B, Wang H, Shi Z, et al. Abstract 1653: BGB-290: A highly potent and specific PARP1/2 

inhibitor potentiates anti-tumor activity of chemotherapeutics in patient biopsy derived SCLC models. Cancer Res. 

2015 Aug 1;75(15 Supplement):1653–1653.

E7449 R. Plummer, D. Dua, N. Cresti, A. Suder, Y. Drew, V. Prathapan, P. Stephens, J. Thornton, B.D.L. Heras, B. Ink, L. Lee, 

M. Matijevic, S. McGrath and D. Sarker. PHASE 1 STUDY OF THE PARP INHIBITOR E7449 AS A SINGLE AGENT IN 

PATIENTS WITH ADVANCED SOLID TUMORS OR B-CELL LYMPHOMA. Ann Oncol (2014) 25 (suppl 4): iv151. doi: 

10.1093/annonc/mdu331.13

E7016 Russo AL, Kwon HC, Burgan WE, Carter D, Beam K, Weizheng X, Zhang J, Slusher BS, Chakravarti A, Tofilon PJ, 

Camphausen K. In vitro and in vivo radiosensitization of glioblastoma cells by the poly (ADP-ribose) polymerase 

inhibitor E7016. Clin Cancer Res. 2009 Jan 15;15(2):607-12. doi: 10.1158/1078-0432.CCR-08-2079. PubMed PMID: 

19147766.

CEP-9722 Miknyoczki S, Chang H, Grobelny J, Pritchard S, Worrell C, McGann N, Ator M, Husten J, Deibold J, Hudkins R, Zulli 

A, Parchment R, Ruggeri B. The selective poly(ADP-ribose) polymerase-1(2) inhibitor, CEP-8983, increases the 

sensitivity of chemoresistant tumor cells to temozolomide and irinotecan but does not potentiate myelotoxicity. Mol 

Cancer Ther. 2007 Aug;6(8):2290-302. PubMed PMID: 17699724.
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INIPARIB Liang H, Tan AR. Iniparib, a PARP1 inhibitor for the potential treatment of cancer, including triple-negative breast 

cancer. IDrugs. 2010 Sep;13(9):646-56. Review. PubMed PMID: 20799148.

TALAZOPARIB Aoyagi-Scharber M, Gardberg AS, Yip BK, Wang B, Shen Y, Fitzpatrick PA. Structural basis for the inhibition of poly

(ADP-ribose) polymerases 1 and 2 by BMN 673, a potent inhibitor derived from dihydropyridophthalazinone. Acta 

Crystallogr F Struct Biol Commun. 2014 Sep 1;70(Pt 9):1143-9. doi: 10.1107/S2053230X14015088. Epub 2014 Aug 29. 

PubMed PMID: 25195882.

RUCAPARIB Hunter JE, Willmore E, Irving JA, Hostomsky Z, Veuger SJ, Durkacz BW. NF-B mediates radio-sensitization by the 

PARP-1 inhibitor, AG-014699. Oncogene. 2012 Jan 12;31(2):251-64. doi: 10.1038/onc.2011.229. Epub 2011 Jun 27. 

PubMed PMID: 21706052; PubMed Central PMCID: PMC3191117.

Ihnen M, zu Eulenburg C, Kolarova T, Qi JW, Manivong K, Chalukya M, Dering J, Anderson L, Ginther C, Meuter A, 

Winterhoff B, Jones S, Velculescu VE, Venkatesan N, Rong HM, Dandekar S, Udar N, Jänicke F, Los G, Slamon DJ, 

Konecny GE. Therapeutic potential of the poly(ADP-ribose) polymerase inhibitor rucaparib for the treatment of 

sporadic human ovarian cancer. Mol Cancer Ther. 2013 Jun;12(6):1002-15. doi: 10.1158/1535-7163.MCT-12-0813. 

Epub 2013 May 31. PubMed PMID: 23729402; PubMed Central PMCID: PMC3963026.

ABT767 M.J.A. de Jonge, C. van Herpen, J.A. Gietema, S. Shepherd, R. Koornstra, A. Jager, M. Den Hollander, M. Dunbar, R. 

Hetman, C. Serpenti, H. Xiong, M. Zhu and V.L. Giranda. A STUDY OF ABT-767 IN ADVANCED SOLID TUMORS 

WITH BRCA 1 AND BRCA 2 MUTATIONS AND HIGH GRADE SEROUS OVARIAN, FALLOPIAN TUBE, OR PRIMARY 

PERITONEAL CANCER. Ann Oncol (2014) 25 (suppl 4): iv150. doi: 10.1093/annonc/mdu331.12

http://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=699738

VELIPARIB Donawho CK, Luo Y, Luo Y, Penning TD, Bauch JL, Bouska JJ, Bontcheva-Diaz VD, Cox BF, DeWeese TL, Dillehay 

LE, Ferguson DC, Ghoreishi-Haack NS, Grimm DR, Guan R, Han EK, Holley-Shanks RR, Hristov B, Idler KB, Jarvis K, 

Johnson EF, Kleinberg LR, Klinghofer V, Lasko LM, Liu X, Marsh KC, McGonigal TP, Meulbroek JA, Olson AM, Palma 

JP, Rodriguez LE, Shi Y, Stavropoulos JA, Tsurutani AC, Zhu GD, Rosenberg SH, Giranda VL, Frost DJ. ABT-888, an 

orally active poly(ADP-ribose) polymerase inhibitor that potentiates DNA-damaging agents in preclinical tumor 

models. Clin Cancer Res. 2007 May 1;13(9):2728-37. PubMed PMID: 17473206.

ERLOTINIB Matsumoto Y, Maemondo M, Ishii Y, Okudera K, Demura Y, Takamura K, Kobayashi K, Morikawa N, Gemma A, 

Ishimoto O, Usui K, Harada M, Miura S, Fujita Y, Sato I, Saijo Y; for the North-East Japan Study Group. A phase II 

study of erlotinib monotherapy in pre-treated non-small cell lung cancer without EGFR gene mutation who have 

never/light smoking history: Re-evaluation of EGFR gene status (NEJ006/TCOG0903). Lung Cancer. 2014 Sep 16. 

pii: S0169-5002(14)00364-X. doi: 10.1016/j.lungcan.2014.08.019. [Epub ahead of print] PubMed PMID: 25249428.

Akita RW, Sliwkowski MX. Preclinical studies with Erlotinib (Tarceva). Semin Oncol. 2003 Jun;30(3 Suppl 7):15-24. 

Review. Erratum in: Semin Oncol. 2003 Dec;30(6):826. PubMed PMID: 12840797.

" Peters S, Zimmermann S, Adjei AA. Oral epidermal growth factor receptor tyrosine kinase inhibitors for the 

treatment of non-small cell lung cancer: comparative pharmacokinetics and drug-drug interactions. Cancer Treat 

Rev. 2014 Sep;40(8):917-26. doi: 10.1016/j.ctrv.2014.06.010. Epub 2014 Jul 1. PubMed PMID: 25027951."

Polychronidou G, Papakotoulas P. Long-Term Treatment with Erlotinib for EGFR Wild-Type Non-Small Cell Lung 

Cancer: A Case Report. Case Rep Oncol. 2013 Mar 29;6(1):189-96. doi: 10.1159/000350680. Print 2013 Jan. PubMed 

PMID: 23626560; PubMed Central PMCID: PMC3636957.

Gordon AN, Finkler N, Edwards RP, Garcia AA, Crozier M, Irwin DH, Barrett E. Efficacy and safety of erlotinib HCl, an 

epidermal growth factor receptor (HER1/EGFR) tyrosine kinase inhibitor, in patients with advanced ovarian 

carcinoma: results from a phase II multicenter study. Int J Gynecol Cancer. 2005 Sep-Oct;15(5):785-92. PubMed 

PMID: 16174225.

Filgotinib Shien K, Papadimitrakopoulou VA, Ruder D, Behrens C, Shen L, Kalhor N, Song J, Lee JJ, Wang J, Tang X, Herbst 

RS, Toyooka S, Girard L, Minna JD, Kurie JM, Wistuba II, Izzo JG. JAK1/STAT3 activation through a proinflammatory 

cytokine pathway leads to resistance to molecularly targeted therapy in non-small cell lung cancer. Mol Cancer 

Ther. 2017 Jul 20. pii: molcanther.0148.2016. doi: 10.1158/1535-7163.MCT-17-0148. [Epub ahead of print] PubMed 

PMID: 28729401.

PF-04965842 Degryse S, Cools J. JAK kinase inhibitors for the treatment of acute lymphoblastic leukemia. J Hematol Oncol. 2015 

Jul 26;8:91. doi: 10.1186/s13045-015-0192-7. PubMed PMID: 26208852; PubMed Central PMCID: PMC4545857.

Itacitinib Bose P, Abou Zahr A, Verstovsek S. Investigational Janus kinase inhibitors in development for myelofibrosis. Expert 

Opin Investig Drugs. 2017 Jun;26(6):723-734. doi: 10.1080/13543784.2017.1323871. Epub 2017 May 8. Review. 

PubMed PMID: 28441920.

PRT 2070 Ma J, Xing W, Coffey G, Dresser K, Lu K, Guo A, Raca G, Pandey A, Conley P, Yu H, Wang YL. Cerdulatinib, a novel 

dual SYK/JAK kinase inhibitor, has broad anti-tumor activity in both ABC and GCB types of diffuse large B cell 

lymphoma. Oncotarget. 2015 Dec 22;6(41):43881-96. doi: 10.18632/oncotarget.6316. PubMed PMID: 26575169; 

PubMed Central PMCID: PMC4791274.

BARICITINIB Shi JG, Chen X, Lee F, Emm T, Scherle PA, Lo Y, Punwani N, Williams WV, Yeleswaram S. The Pharmacokinetics, 

Pharmacodynamics and Safety of Baricitinib, an Oral JAK 1/2 Inhibitor, in Healthy Volunteers. J Clin Pharmacol. 2014 

Jun 26. doi: 10.1002/jcph.354. [Epub ahead of print] PubMed PMID: 24965573.

INCB047986 Buchert M, Burns CJ, Ernst M. Targeting JAK kinase in solid tumors: emerging opportunities and challenges. 

Oncogene. 2016 Feb 25;35(8):939-51. doi: 10.1038/onc.2015.150. Epub 2015 May 18. Review. PubMed PMID: 

25982279.

MOMELOTINIB Furqan M, Mukhi N, Lee B, Liu D. Dysregulation of JAK-STAT pathway in hematological malignancies and JAK 

inhibitors for clinical application. Biomark Res. 2013 Jan 16;1(1):5. doi: 10.1186/2050-7771-1-5. PubMed PMID: 

24252238; PubMed Central PMCID: PMC3776247.
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tiomolibdate diammonium Sajesh BV, McManus KJ. Targeting SOD1 induces synthetic lethal killing in BLM- and CHEK2-deficient colorectal 

cancer cells. Oncotarget. 2015 Sep 29;6(29):27907-22. doi: 10.18632/oncotarget.4875. PubMed PMID: 26318585; 

PubMed Central PMCID: PMC4695034.

BEVACIZUMAB Coleman RL, Brady MF, Herzog TJ, Sabbatini P, Armstrong DK, Walker JL, et al. A phase III randomized controlled 

clinical trial of carboplatin and paclitaxel alone or in combination with bevacizumab followed by bevacizumab and 

secondary cytoreductive surgery in platinum-sensitive, recurrent ovarian, peritoneal primary and fallopian tube 

cancer (Gynecologic Oncology Group 0213). Gynecologic Oncology. 2015 Apr 1;137:3–4.

Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

Lou E, Sumrall AL, Turner S, Peters KB, Desjardins A, Vredenburgh JJ, McLendon RE, Herndon JE 2nd, McSherry F, 

Norfleet J, Friedman HS, Reardon DA. Bevacizumab therapy for adults with recurrent/progressive meningioma: a 

retrospective series. J Neurooncol. 2012 Aug;109(1):63-70. doi: 10.1007/s11060-012-0861-0. Epub 2012 Apr 26. 

PubMed PMID: 22535433; PubMed Central PMCID: PMC3404217.

Nunes FP, Merker VL, Jennings D, Caruso PA, di Tomaso E, Muzikansky A, Barker FG 2nd, Stemmer-Rachamimov 

A, Plotkin SR. Bevacizumab treatment for meningiomas in NF2: a retrospective analysis of 15 patients. PLoS One. 

2013;8(3):e59941. doi: 10.1371/journal.pone.0059941. Epub 2013 Mar 21. PubMed PMID: 23555840; PubMed Central 

PMCID: PMC3605344.

Aghajanian C, Goff B, Nycum LR, Wang YV, Husain A, Blank SV. Final overall survival and safety analysis of 

OCEANS, a phase 3 trial of chemotherapy with or without bevacizumab in patients with platinum-sensitive recurrent 

ovarian cancer. Gynecol Oncol. 2015 Oct;139(1):10-6. doi: 10.1016/j.ygyno.2015.08.004. Epub 2015 Aug 10. PubMed 

PMID: 26271155; PubMed Central PMCID: PMC4993045.

VANDETANIB Sarkar S, Mazumdar A, Dash R, Sarkar D, Fisher PB, Mandal M. ZD6474, a dual tyrosine kinase inhibitor of EGFR 

and VEGFR-2, inhibits MAPK/ERK and AKT/PI3-K and induces apoptosis in breast cancer cells. Cancer Biol Ther. 

2010 Apr 15;9(8):592-603. Epub 2010 Apr 4. PubMed PMID: 20139705.

Leboulleux S, Bastholt L, Krause T, de la Fouchardiere C, Tennvall J, Awada A, Gómez JM, Bonichon F, Leenhardt L, 

Soufflet C, Licour M, Schlumberger MJ. Vandetanib in locally advanced or metastatic differentiated thyroid cancer: a 

randomised, double-blind, phase 2 trial. Lancet Oncol. 2012 Sep;13(9):897-905. doi: 10.1016/S1470-2045(12)70335-

2. Epub 2012 Aug 14. PubMed PMID: 22898678.

NECITUMUMAB " Kuenen B, Witteveen PO, Ruijter R, Giaccone G, Dontabhaktuni A, Fox F, Katz T, Youssoufian H, Zhu J, Rowinsky 

EK, Voest EE. A phase I pharmacologic study of necitumumab (IMC-11F8), a fully human IgG1 monoclonal antibody 

directed against EGFR in patients with advanced solid malignancies. Clin Cancer Res. 2010 Mar 15;16(6):1915-23. 

doi: 10.1158/1078-0432.CCR-09-2425. Epub 2010 Mar 2. Erratum in: Clin Cancer Res. 2010 Sep 15;16(18):4681. 

Dosage error in article text. PubMed PMID: 20197484. "

Garnock-Jones KP. Necitumumab: First Global Approval. Drugs. 2016 Feb;76(2):283-9. doi: 10.1007/s40265-015-

0537-0. PubMed PMID: 26729188.

ZALUTUMUMAB Saloura V, Cohen EE, Licitra L, Billan S, Dinis J, Lisby S, Gauler TC. An open-label single-arm, phase II trial of 

zalutumumab, a human monoclonal anti-EGFR antibody, in patients with platinum-refractory squamous cell 

carcinoma of the head and neck. Cancer Chemother Pharmacol. 2014 Jun;73(6):1227-39. doi: 10.1007/s00280-014-

2459-z. Epub 2014 Apr 9. PubMed PMID: 24714973.

Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

SIMOTINIB He L, Li S, Xie F, Cheng Z, Ran L, Liu X, Yu P. LC-ESI-MS/MS determination of simotinib, a novel epidermal growth 

factor receptor tyrosine kinase inhibitor: application to a pharmacokinetic study. J Chromatogr B Analyt Technol 

Biomed Life Sci. 2014 Feb 1;947-948:168-72. doi: 10.1016/j.jchromb.2013.12.021. Epub 2013 Dec 27. PubMed PMID: 

24440798.

MATUZUMAB Schmiedel J, Blaukat A, Li S, Knöchel T, Ferguson KM. Matuzumab binding to EGFR prevents the conformational 

rearrangement required for dimerization. Cancer Cell. 2008 Apr;13(4):365-73. doi: 10.1016/j.ccr.2008.02.019. 

PubMed PMID: 18394559; PubMed Central PMCID: PMC2725356.

H 447 Fury MG, Lipton A, Smith KM, Winston CB, Pfister DG. A phase-I trial of the epidermal growth factor receptor 

directed bispecific antibody MDX-447 without and with recombinant human granulocyte-colony stimulating factor in 

patients with advanced solid tumors. Cancer Immunol Immunother. 2008 Feb;57(2):155-63. Epub 2007 Jun 30. 

PubMed PMID: 17602224.

IMGATUZUMAB Gerdes CA, Nicolini VG, Herter S, van Puijenbroek E, Lang S, Roemmele M, Moessner E, Freytag O, Friess T, Ries 

CH, Bossenmaier B, Mueller HJ, Umaña P. GA201 (RG7160): a novel, humanized, glycoengineered anti-EGFR 

antibody with enhanced ADCC and superior in vivo efficacy compared with cetuximab. Clin Cancer Res. 2013 Mar 1;

19(5):1126-38. doi: 10.1158/1078-0432.CCR-12-0989. Epub 2012 Dec 3. PubMed PMID: 23209031.

BIBX 1382 Solca FF, Baum A, Langkopf E, Dahmann G, Heider KH, Himmelsbach F, van Meel JC. Inhibition of epidermal 

growth factor receptor activity by two pyrimidopyrimidine derivatives. J Pharmacol Exp Ther. 2004 Nov;311(2):502-

9. Epub 2004 Jun 15. PubMed PMID: 15199094.

PKI 166 Bruns CJ, Solorzano CC, Harbison MT, Ozawa S, Tsan R, Fan D, Abbruzzese J, Traxler P, Buchdunger E, Radinsky 

R, Fidler IJ. Blockade of the epidermal growth factor receptor signaling by a novel tyrosine kinase inhibitor leads to 

apoptosis of endothelial cells and therapy of human pancreatic carcinoma. Cancer Res. 2000 Jun 1;60(11):2926-35. 

PubMed PMID: 10850439.
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THELIATINIB Ren Y, Zheng J, Fan S, Wang L, Cheng M, Shi D, Zhang W, Tang R, Yu Y, Jiao L, Ni J, Yang H, Cai H, Yin F, Chen Y, 

Zhou F, Zhang W, Qing W, Su W. Anti-tumor efficacy of theliatinib in esophageal cancer patient-derived xenografts 

models with epidermal growth factor receptor (EGFR) overexpression and gene amplification. Oncotarget. 2017 Apr 

19. doi: 10.18632/oncotarget.17243. [Epub ahead of print] PubMed PMID: 28472779.

Tesevatinib Gendreau SB, Ventura R, Keast P, Laird AD, Yakes FM, Zhang W, Bentzien F, Cancilla B, Lutman J, Chu F, Jackman 

L, Shi Y, Yu P, Wang J, Aftab DT, Jaeger CT, Meyer SM, De Costa A, Engell K, Chen J, Martini JF, Joly AH. Inhibition 

of the T790M gatekeeper mutant of the epidermal growth factor receptor by EXEL-7647. Clin Cancer Res. 2007 Jun 

15;13(12):3713-23. PubMed PMID: 17575237.

JNJ-26483327 Konings IR, de Jonge MJ, Burger H, van der Gaast A, van Beijsterveldt LE, Winkler H, Verweij J, Yuan Z, Hellemans 

P, Eskens FA. Phase I and pharmacological study of the broad-spectrum tyrosine kinase inhibitor JNJ-26483327 in 

patients with advanced solid tumours. Br J Cancer. 2010 Sep 28;103(7):987-92. doi: 10.1038/sj.bjc.6605867. Epub 

2010 Sep 7. PubMed PMID: 20823884; PubMed Central PMCID: PMC2965873.

ABT-414 NCI Drug Dictionary

NIMOTUZUMAB "Chen YJ, Chi CW, Su WC, Huang HL. Lapatinib induces autophagic cell death and inhibits growth of human 

hepatocellular carcinoma. Oncotarget. 2014 Jul 15;5(13):4845-54. PubMed PMID: 24947784; PubMed Central 

PMCID: PMC4148104."

" Su D, Jiao SC, Wang LJ, Shi WW, Long YY, Li J, Bai L. Efficacy of nimotuzumab plus gemcitabine usage as first-line 

treatment in patients with advanced pancreatic cancer. Tumour Biol. 2014 Mar;35(3):2313-8. doi: 10.1007/s13277-

013-1306-x. Epub 2013 Oct 19. PubMed PMID: 24142531. "

"Huang Y, Yu T, Fu X, Chen J, Liu Y, Li C, Xia Y, Zhang Z, Li L. EGFR inhibition prevents in vitro tumor growth of 

salivary adenoid cystic carcinoma. BMC Cell Biol. 2013 Mar 9;14:13. doi: 10.1186/1471-2121-14-13. PubMed PMID: 

23496982; PubMed Central PMCID: PMC3610144."

MEHD7945A Huang S, Li C, Armstrong EA, Peet CR, Saker J, Amler LC, Sliwkowski MX, Harari PM. Dual targeting of EGFR and 

HER3 with MEHD7945A overcomes acquired resistance to EGFR inhibitors and radiation. Cancer Res. 2013 Jan 15;

73(2):824-33. doi: 10.1158/0008-5472.CAN-12-1611. Epub 2012 Nov 20. PubMed PMID: 23172311.

HM61713 NCI Drug Dictionary

ROCILETINIB NCI Drug Dictionary

OSIMERTINIB Cross DA, Ashton SE, Ghiorghiu S, Eberlein C, Nebhan CA, Spitzler PJ, Orme JP, Finlay MR, Ward RA, Mellor MJ, 

Hughes G, Rahi A, Jacobs VN, Red Brewer M, Ichihara E, Sun J, Jin H, Ballard P, Al-Kadhimi K, Rowlinson R, 

Klinowska T, Richmond GH, Cantarini M, Kim DW, Ranson MR, Pao W. AZD9291, an irreversible EGFR TKI, 

overcomes T790M-mediated resistance to EGFR inhibitors in lung cancer. Cancer Discov. 2014 Sep;4(9):1046-61. 

doi: 10.1158/2159-8290.CD-14-0337. Epub 2014 Jun 3. PubMed PMID: 24893891.

SAPITINIB "Barlaam B, Anderton J, Ballard P, Bradbury RH, Hennequin LF, Hickinson DM, Kettle JG, Kirk G, Klinowska T, 

Lambert-van der Brempt C, Trigwell C, Vincent J, Ogilvie D. Discovery of AZD8931, an Equipotent, Reversible 

Inhibitor of Signaling by EGFR, HER2, and HER3 Receptors. ACS Med Chem Lett. 2013 May 31;4(8):742-6. doi: 

10.1021/ml400146c. eCollection 2013 Aug 8. PubMed PMID: 24900741; PubMed Central PMCID: PMC4027407. "

BRIGATINIB NCI Drug Dictionary

AEE788 "Baselga J, Mita AC, Schöffski P, Dumez H, Rojo F, Tabernero J, DiLea C, Mietlowski W, Low C, Huang J, Dugan M, 

Parker K, Walk E, van Oosterom A, Martinelli E, Takimoto CH. Using pharmacokinetic and pharmacodynamic data in 

early decision making regarding drug development: a phase I clinical trial evaluating tyrosine kinase inhibitor, 

AEE788. Clin Cancer Res. 2012 Nov 15;18(22):6364-72. doi: 10.1158/1078-0432.CCR-12-1499. Epub 2012 Sep 26. 

PubMed PMID: 23014528."

Traxler P, Allegrini PR, Brandt R, Brueggen J, Cozens R, Fabbro D, Grosios K, Lane HA, McSheehy P, Mestan J, 

Meyer T, Tang C, Wartmann M, Wood J, Caravatti G. AEE788: a dual family epidermal growth factor receptor/ErbB2 

and vascular endothelial growth factor receptor tyrosine kinase inhibitor with antitumor and antiangiogenic activity. 

Cancer Res. 2004 Jul 15;64(14):4931-41. PubMed PMID: 15256466.

"Meco D, Servidei T, Zannonit GF, Martinelli E, Prisco MG, Waure Cd, Riccardi R. Dual Inhibitor AEE78 Reduces 

Tumor Growth in Preclinical Models of Medulloblastoma. Transl Oncol. 2010 Oct;3(5):326-35. doi: 10.1593/tlo.10163. 

Epub 2014 Mar 5. PubMed PMID: 24670630."
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NIVOLUMAB Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

http://ascopubs.org/doi/abs/10.1200/JCO.2017.35.4_suppl.2

Hollebecque A, Meyer T, Moore KN, Machiels JPH, De Greve J, López-Picazo JM, Oaknin A, Kerger JN, Boni V, 

Evans TRJ, Kristeleit RS, Rao S, Soumaoro I, Cao ZA, Topalian SL. An open-label, multicohort, phase I/II study of 

nivolumab in patients with virus-associated tumors (CheckMate 358): Efficacy and safety in recurrent or metastatic 

(R/M) cervical, vaginal, and vulvar cancers. DOI: 10.1200/JCO.2017.35.15_suppl.5504 Journal of Clinical Oncology 

35, no. 15_suppl (May 2017) 5504-5504.

Janjigian YY, Bendell J, Calvo E, Kim JW, Ascierto PA, Sharma P, Ott PA, Peltola K, Jaeger D, Evans J, de Braud F, 

Chau I, Harbison CT, Dorange C, Tschaika M, Le DT. CheckMate-032 Study: Efficacy and Safety of Nivolumab and 

Nivolumab Plus Ipilimumab in Patients With Metastatic Esophagogastric Cancer. J Clin Oncol. 2018 Aug 15:

JCO2017766212. doi: 10.1200/JCO.2017.76.6212. [Epub ahead of print] PubMed PMID: 30110194.

Hamanishi J, Mandai M, Ikeda T, Minami M, Kawaguchi A, Murayama T, Kanai M, Mori Y, Matsumoto S, Chikuma S, 

Matsumura N, Abiko K, Baba T, Yamaguchi K, Ueda A, Hosoe Y, Morita S, Yokode M, Shimizu A, Honjo T, Konishi I. 

Safety and Antitumor Activity of Anti-PD-1 Antibody, Nivolumab, in Patients With Platinum-Resistant Ovarian Cancer. 

J Clin Oncol. 2015 Dec 1;33(34):4015-22. doi: 10.1200/JCO.2015.62.3397. Epub 2015 Sep 8. PubMed PMID: 

26351349.

PEMBROLIZUMAB Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

Varga, Andrea, Sarina Anne Piha-Paul, Patrick Alexander Ott, Janice M. Mehnert, Dominique Berton-Rigaud, 

Elizabeth A. Johnson, Jonathan D. Cheng, Sammy Yuan, Eric H. Rubin, and Daniela E. Matei. "Antitumor activity and 

safety of pembrolizumab in patients (pts) with PD-L1 positive advanced ovarian cancer: Interim results from a phase 

Ib study." (2015): 5510-5510.

Ott PA, Elez E, Hiret S, Kim DW, Morosky A, Saraf S, Piperdi B, Mehnert JM. Pembrolizumab in Patients With 

Extensive-Stage Small-Cell Lung Cancer: Results From the Phase Ib KEYNOTE-028 Study. J Clin Oncol. 2017 Dec 1;

35(34):3823-3829. doi: 10.1200/JCO.2017.72.5069. Epub 2017 Aug 16. PubMed PMID: 28813164.

Tawbi HA, Burgess M, Bolejack V, Van Tine BA, Schuetze SM, Hu J, D'Angelo S, Attia S, Riedel RF, Priebat DA, 

Movva S, Davis LE, Okuno SH, Reed DR, Crowley J, Butterfield LH, Salazar R, Rodriguez-Canales J, Lazar AJ, 

Wistuba II, Baker LH, Maki RG, Reinke D, Patel S. Pembrolizumab in advanced soft-tissue sarcoma and bone 

sarcoma (SARC028): a multicentre, two-cohort, single-arm, open-label, phase 2 trial. Lancet Oncol. 2017 Nov;18(11):

1493-1501. doi: 10.1016/S1470-2045(17)30624-1. Epub 2017 Oct 4. Erratum in: Lancet Oncol. 2017 Dec;18(12 ):e711. 

Lancet Oncol. 2018 Jan;19(1):e8. PubMed PMID: 28988646.

Garon EB, Rizvi NA, Hui R, Leighl N, Balmanoukian AS, Eder JP, Patnaik A, Aggarwal C, Gubens M, Horn L, 

Carcereny E, Ahn MJ, Felip E, Lee JS, Hellmann MD, Hamid O, Goldman JW, Soria JC, Dolled-Filhart M, Rutledge 

RZ, Zhang J, Lunceford JK, Rangwala R, Lubiniecki GM, Roach C, Emancipator K, Gandhi L; KEYNOTE-001 

Investigators. Pembrolizumab for the treatment of non-small-cell lung cancer. N Engl J Med. 2015 May 21;372(21):

2018-28. doi: 10.1056/NEJMoa1501824. Epub 2015 Apr 19. PubMed PMID: 25891174.

TAS-102 Mayer RJ, Van Cutsem E, Falcone A, Yoshino T, Garcia-Carbonero R, Mizunuma N, Yamazaki K, Shimada Y, 

Tabernero J, Komatsu Y, Sobrero A, Boucher E, Peeters M, Tran B, Lenz HJ, Zaniboni A, Hochster H, Cleary JM, 

Prenen H, Benedetti F, Mizuguchi H, Makris L, Ito M, Ohtsu A; RECOURSE Study Group.. Randomized trial of TAS-

102 for refractory metastatic colorectal cancer. N Engl J Med. 2015 May 14;372(20):1909-19. doi: 10.1056

/NEJMoa1414325. PubMed PMID: 25970050.

ATEZOLIZUMAB Rosenberg JE, Hoffman-Censits J, Powles T, van der Heijden MS, Balar AV, Necchi A, Dawson N, O'Donnell PH, 

Balmanoukian A, Loriot Y, Srinivas S, Retz MM, Grivas P, Joseph RW, Galsky MD, Fleming MT, Petrylak DP, Perez-

Gracia JL, Burris HA, Castellano D, Canil C, Bellmunt J, Bajorin D, Nickles D, Bourgon R, Frampton GM, Cui N, 

Mariathasan S, Abidoye O, Fine GD, Dreicer R. Atezolizumab in patients with locally advanced and metastatic 

urothelial carcinoma who have progressed following treatment with platinum-based chemotherapy: a single-arm, 

multicentre, phase 2 trial. Lancet. 2016 May 7;387(10031):1909-20. doi: 10.1016/S0140-6736(16)00561-4. Epub 2016 

Mar 4. PubMed PMID: 26952546; PubMed Central PMCID: PMC5480242.

ENZALUTAMIDE Sternberg CN, de Bono JS, Chi KN, Fizazi K, Mulders P, Cerbone L, Hirmand M, Forer D, Scher HI. Improved 

outcomes in elderly patients with metastatic castration-resistant prostate cancer treated with the androgen receptor 

inhibitor enzalutamide: results from the phase III AFFIRM trial. Ann Oncol. 2014 Feb;25(2):429-34. doi: 10.1093

/annonc/mdt571. PubMed PMID: 24478320.

Beer TM, Armstrong AJ, Rathkopf DE, Loriot Y, Sternberg CN, Higano CS, Iversen P, Bhattacharya S, Carles J, 

Chowdhury S, Davis ID, de Bono JS, Evans CP, Fizazi K, Joshua AM, Kim CS, Kimura G, Mainwaring P, Mansbach H, 

Miller K, Noonberg SB, Perabo F, Phung D, Saad F, Scher HI, Taplin ME, Venner PM, Tombal B; PREVAIL 

Investigators.. Enzalutamide in metastatic prostate cancer before chemotherapy. N Engl J Med. 2014 Jul 31;371(5):

424-33. doi: 10.1056/NEJMoa1405095. PubMed PMID: 24881730; PubMed Central PMCID: PMC4418931.
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RAMUCIRUMAB Rouanne M, Loriot Y, Lebret T, Soria JC. Novel therapeutic targets in advanced urothelial carcinoma. Crit Rev Oncol 

Hematol. 2016 Feb;98:106-15. doi: 10.1016/j.critrevonc.2015.10.021. Epub 2015 Nov 9. Review. PubMed PMID: 

26589398.

Javle M, Smyth EC, Chau I. Ramucirumab: successfully targeting angiogenesis in gastric cancer. Clin Cancer Res. 

2014 Dec 1;20(23):5875-81. doi: 10.1158/1078-0432.CCR-14-1071. Epub 2014 Oct 3. Review. PubMed PMID: 

25281695; PubMed Central PMCID: PMC4252869.

Tabernero J, Yoshino T, Cohn AL, Obermannova R, Bodoky G, Garcia-Carbonero R, Ciuleanu TE, Portnoy DC, Van 

Cutsem E, Grothey A, Prausová J, Garcia-Alfonso P, Yamazaki K, Clingan PR, Lonardi S, Kim TW, Simms L, Chang 

SC, Nasroulah F; RAISE Study Investigators. Ramucirumab versus placebo in combination with second-line FOLFIRI 

in patients with metastatic colorectal carcinoma that progressed during or after first-line therapy with bevacizumab, 

oxaliplatin, and a fluoropyrimidine (RAISE): a randomised, double-blind, multicentre, phase 3 study. Lancet Oncol. 

2015 May;16(5):499-508. doi: 10.1016/S1470-2045(15)70127-0. Epub 2015 Apr 12. Erratum in: Lancet Oncol. 2015 Jun;

16(6):e262. PubMed PMID: 25877855.

ZIV-AFLIBERCEPT Van Cutsem E, Tabernero J, Lakomy R, Prenen H, Prausová J, Macarulla T, Ruff P, van Hazel GA, Moiseyenko V, 

Ferry D, McKendrick J, Polikoff J, Tellier A, Castan R, Allegra C. Addition of aflibercept to fluorouracil, leucovorin, 

and irinotecan improves survival in a phase III randomized trial in patients with metastatic colorectal cancer 

previously treated with an oxaliplatin-based regimen. J Clin Oncol. 2012 Oct 1;30(28):3499-506. Epub 2012 Sep 4. 

PubMed PMID: 22949147.

Coleman RL, Duska LR, Ramirez PT, Heymach JV, Kamat AA, Modesitt SC, Schmeler KM, Iyer RB, Garcia ME, Miller 

DL, Jackson EF, Ng CS, Kundra V, Jaffe R, Sood AK. Phase 1-2 study of docetaxel plus aflibercept in patients with 

recurrent ovarian, primary peritoneal, or fallopian tube cancer. Lancet Oncol. 2011 Nov;12(12):1109-17. doi: 10.1016

/S1470-2045(11)70244-3. Epub 2011 Oct 10. PubMed PMID: 21992853; PubMed Central PMCID: PMC3444811.

OBINUTUZUMAB Awasthi A, Ayello J, Van de Ven C, Elmacken M, Sabulski A, Barth MJ, Czuczman MS, Islam H, Klein C, Cairo MS. 

Obinutuzumab (GA101) compared to rituximab significantly enhances cell death and antibody-dependent 

cytotoxicity and improves overall survival against CD20(+) rituximab-sensitive/-resistant Burkitt lymphoma (BL) and 

precursor B-acute lymphoblastic leukaemia (pre-B-ALL): potential targeted therapy in patients with poor risk CD20

(+) BL and pre-B-ALL. Br J Haematol. 2015 Dec;171(5):763-75. doi: 10.1111/bjh.13764. Epub 2015 Oct 16. PubMed PMID: 

26471982.

Marcus R, Davies A, Ando K, Klapper W, Opat S, Owen C, Phillips E, Sangha R, Schlag R, Seymour JF, Townsend W, 

Trněný M, Wenger M, Fingerle-Rowson G, Rufibach K, Moore T, Herold M, Hiddemann W. Obinutuzumab for the 

First-Line Treatment of Follicular Lymphoma. N Engl J Med. 2017 Oct 5;377(14):1331-1344. doi: 10.1056

/NEJMoa1614598. PubMed PMID: 28976863.

ABIRATERONE Ryan CJ, Smith MR, de Bono JS, Molina A, Logothetis CJ, de Souza P, Fizazi K, Mainwaring P, Piulats JM, Ng S, 

Carles J, Mulders PF, Basch E, Small EJ, Saad F, Schrijvers D, Van Poppel H, Mukherjee SD, Suttmann H, Gerritsen 

WR, Flaig TW, George DJ, Yu EY, Efstathiou E, Pantuck A, Winquist E, Higano CS, Taplin ME, Park Y, Kheoh T, Griffin 

T, Scher HI, Rathkopf DE; COU-AA-302 Investigators.. Abiraterone in metastatic prostate cancer without previous 

chemotherapy. N Engl J Med. 2013 Jan 10;368(2):138-48. doi: 10.1056/NEJMoa1209096. Erratum in: N Engl J Med. 

2013 Feb 7;368(6):584. PubMed PMID: 23228172; PubMed Central PMCID: PMC3683570.

NAB-PACLITAXEL Von Hoff DD, Ervin T, Arena FP, Chiorean EG, Infante J, Moore M, Seay T, Tjulandin SA, Ma WW, Saleh MN, Harris 

M, Reni M, Dowden S, Laheru D, Bahary N, Ramanathan RK, Tabernero J, Hidalgo M, Goldstein D, Van Cutsem E, 

Wei X, Iglesias J, Renschler MF. Increased survival in pancreatic cancer with nab-paclitaxel plus gemcitabine. N 

Engl J Med. 2013 Oct 31;369(18):1691-703. doi: 10.1056/NEJMoa1304369. Epub 2013 Oct 16. PubMed PMID: 

24131140; PubMed Central PMCID: PMC4631139.

BORTEZOMIB Robak T, Huang H, Jin J, Zhu J, Liu T, Samoilova O, Pylypenko H, Verhoef G, Siritanaratkul N, Osmanov E, Alexeeva 

J, Pereira J, Drach J, Mayer J, Hong X, Okamoto R, Pei L, Rooney B, van de Velde H, Cavalli F; LYM-3002 

Investigators. Bortezomib-based therapy for newly diagnosed mantle-cell lymphoma. N Engl J Med. 2015 Mar 5;372

(10):944-53. doi: 10.1056/NEJMoa1412096. PubMed PMID: 25738670.

FOLFIRINOX Conroy T, Desseigne F, Ychou M, Bouché O, Guimbaud R, Bécouarn Y, Adenis A, Raoul JL, Gourgou-Bourgade S, 

de la Fouchardière C, Bennouna J, Bachet JB, Khemissa-Akouz F, Péré-Vergé D, Delbaldo C, Assenat E, Chauffert 

B, Michel P, Montoto-Grillot C, Ducreux M; Groupe Tumeurs Digestives of Unicancer; PRODIGE Intergroup. 

FOLFIRINOX versus gemcitabine for metastatic pancreatic cancer. N Engl J Med. 2011 May 12;364(19):1817-25. doi: 

10.1056/NEJMoa1011923. PubMed PMID: 21561347.

VISMODEGIB Sekulic A, Migden MR, Oro AE, Dirix L, Lewis KD, Hainsworth JD, Solomon JA, Yoo S, Arron ST, Friedlander PA, 

Marmur E, Rudin CM, Chang AL, Low JA, Mackey HM, Yauch RL, Graham RA, Reddy JC, Hauschild A. Efficacy and 

safety of vismodegib in advanced basal-cell carcinoma. N Engl J Med. 2012 Jun 7;366(23):2171-9. doi: 10.1056

/NEJMoa1113713. PubMed PMID: 22670903; PubMed Central PMCID: PMC5278761.

CEDIRANIB Ledermann JA, Embleton AC, Raja F, Perren TJ, Jayson GC, Rustin GJS, Kaye SB, Hirte H, Eisenhauer E, Vaughan 

M, Friedlander M, González-Martín A, Stark D, Clark E, Farrelly L, Swart AM, Cook A, Kaplan RS, Parmar MKB; ICON6 

collaborators. Cediranib in patients with relapsed platinum-sensitive ovarian cancer (ICON6): a randomised, double-

blind, placebo-controlled phase 3 trial. Lancet. 2016 Mar 12;387(10023):1066-1074. doi: 10.1016/S0140-6736(15)

01167-8. Erratum in: Lancet. 2016 Apr 23;387(10029):1722. PubMed PMID: 27025186.
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IMATINIB Gharibo M, Patrick-Miller L, Zheng L, Guensch L, Juvidian P, Poplin E. A phase II trial of imatinib mesylate in patients 

with metastatic pancreatic cancer. Pancreas. 2008 May;36(4):341-5. doi: 10.1097/MPA.0b013e31815d50f9. PubMed 

PMID: 18437079.

Donson, A., Werner, E., Amani, V., Griesinger, A., Witt, D., Nellan, A.,  Foreman, N. (2017). EPND-12. TYROSINE 

KINASE INHIBITORS AXITINIB, IMATINIB AND PAZOPANIB ARE SELECTIVELY POTENT IN EPENDYMOMA. Neuro-

Oncology, 19(Suppl 4), iv17. http://doi.org/10.

Demestre M, Herzberg J, Holtkamp N, Hagel C, Reuss D, Friedrich RE, Kluwe L, Von Deimling A, Mautner VF, Kurtz 

A. Imatinib mesylate (Glivec) inhibits Schwann cell viability and reduces the size of human plexiform neurofibroma in 

a xenograft model. J Neurooncol. 2010 May;98(1):11-9. doi: 10.1007/s11060-009-0049-4. Epub 2009 Nov 17. PubMed 

PMID: 19921098.

Grignani G, Palmerini E, Stacchiotti S, Boglione A, Ferraresi V, Frustaci S, Comandone A, Casali PG, Ferrari S, 

Aglietta M. A phase 2 trial of imatinib mesylate in patients with recurrent nonresectable chondrosarcomas 

expressing platelet-derived growth factor receptor- or -: An Italian Sarcoma Group study. Cancer. 2011 Feb 15;117(4):

826-31. doi: 10.1002/cncr.25632. Epub 2010 Oct 5. PubMed PMID: 20925044.

Kurokawa Y, Yang HK, Cho H, Ryu MH, Masuzawa T, Park SR, Matsumoto S, Lee HJ, Honda H, Kwon OK, Ishikawa 

T, Lee KH, Nabeshima K, Kong SH, Shimokawa T, Yook JH, Doki Y, Im SA, Hirota S, Hahn S, Nishida T, Kang YK. 

Phase II study of neoadjuvant imatinib in large gastrointestinal stromal tumours of the stomach. Br J Cancer. 2017;

117(1):25-32. Epub 2017/05/24. doi: 10.1038/bjc.2017.144. PubMed PMID: 28535156; PMCID: PMC5520207.

DENOSUMAB Fizazi K, Carducci M, Smith M, Damião R, Brown J, Karsh L, Milecki P, Shore N, Rader M, Wang H, Jiang Q, Tadros S, 

Dansey R, Goessl C. Denosumab versus zoledronic acid for treatment of bone metastases in men with castration-

resistant prostate cancer: a randomised, double-blind study. Lancet. 2011 Mar 5;377(9768):813-22. doi: 10.1016

/S0140-6736(10)62344-6. Epub 2011 Feb 25. PubMed PMID: 21353695; PubMed Central PMCID: PMC3090685.

IPILIMUMAB Quinn DI, Shore ND, Egawa S, Gerritsen WR, Fizazi K. Immunotherapy for castration-resistant prostate cancer: 

Progress and new paradigms. Urol Oncol. 2015 May;33(5):245-60. doi: 10.1016/j.urolonc.2014.10.009. Epub 2015 

Jan 7. Review. PubMed PMID: 25575714.

Madan RA, Gulley JL, Kantoff PW. Demystifying immunotherapy in prostate cancer: understanding current and 

future treatment strategies. Cancer J. 2013 Jan-Feb;19(1):50-8. doi: 10.1097/PPO.0b013e31828160a9. PubMed PMID: 

23337757; PubMed Central PMCID: PMC3556901.

Eggermont AM, Chiarion-Sileni V, Grob JJ, Dummer R, Wolchok JD, Schmidt H, Hamid O, Robert C, Ascierto PA, 

Richards JM, Lebbé C, Ferraresi V, Smylie M, Weber JS, Maio M, Konto C, Hoos A, de Pril V, Gurunath RK, de 

Schaetzen G, Suciu S, Testori A. Adjuvant ipilimumab versus placebo after complete resection of high-risk stage III 

melanoma (EORTC 18071): a randomised, double-blind, phase 3 trial. Lancet Oncol. 2015 May;16(5):522-30. doi: 

10.1016/S1470-2045(15)70122-1. Epub 2015 Mar 31. Erratum in: Lancet Oncol. 2015 Jun;16(6):e262. Lancet Oncol. 

2016 Jun;17 (6):e223. PubMed PMID: 25840693.

TREBANANIB Marth C, Vergote I, Scambia G, Oberaigner W, Clamp A, Berger R, Kurzeder C, Colombo N, Vuylsteke P, Lorusso D, 

Hall M, Renard V, Pignata S, Kristeleit R, Altintas S, Rustin G, Wenham RM, Mirza MR, Fong PC, Oza A, Monk BJ, Ma 

H, Vogl FD, Bach BA. ENGOT-ov-6/TRINOVA-2: Randomised, double-blind, phase 3 study of pegylated liposomal 

doxorubicin plus trebananib or placebo in women with recurrent partially platinum-sensitive or resistant ovarian 

cancer. Eur J Cancer. 2017 Jan;70:111-121. doi: 10.1016/j.ejca.2016.09.004. Epub 2016 Dec 1. PubMed PMID: 

27914241.

Monk BJ, Poveda A, Vergote I, Raspagliesi F, Fujiwara K, Bae DS, Oaknin A, Ray-Coquard I, Provencher DM, Karlan 

BY, Lhommé C, Richardson G, Rincón DG, Coleman RL, Herzog TJ, Marth C, Brize A, Fabbro M, Redondo A, Bamias 

A, Tassoudji M, Navale L, Warner DJ, Oza AM. Anti-angiopoietin therapy with trebananib for recurrent ovarian 

cancer (TRINOVA-1): a randomised, multicentre, double-blind, placebo-controlled phase 3 trial. Lancet Oncol. 2014 

Jul;15(8):799-808. doi: 10.1016/S1470-2045(14)70244-X. Epub 2014 Jun 17. PubMed PMID: 24950985.

ORTERONEL Saad F, Fizazi K, Jinga V, Efstathiou E, Fong PC, Hart LL, Jones R, McDermott R, Wirth M, Suzuki K, MacLean DB, 

Wang L, Akaza H, Nelson J, Scher HI, Dreicer R, Webb IJ, de Wit R; ELM-PC 4 investigators.. Orteronel plus 

prednisone in patients with chemotherapy-naive metastatic castration-resistant prostate cancer (ELM-PC 4): a 

double-blind, multicentre, phase 3, randomised, placebo-controlled trial. Lancet Oncol. 2015 Mar;16(3):338-48. doi: 

10.1016/S1470-2045(15)70027-6. PubMed PMID: 25701170.

AICAR Bost F, Decoux-Poullot AG, Tanti JF, Clavel S. Energy disruptors: rising stars in anticancer therapy? Oncogenesis. 

2016 Jan 18;5:e188. doi: 10.1038/oncsis.2015.46. Review. PubMed PMID: 26779810; PubMed Central PMCID: 

PMC4728676.

Albrecht D, Ceschin J, Dompierre J, Gueniot F, Pinson B, Daignan-Fornier B. Chemo-Genetic Interactions Between 

Histone Modification and the Antiproliferation Drug AICAR Are Conserved in Yeast and Humans. Genetics. 2016 

Dec;204(4):1447-1460. Epub 2016 Oct 5. PubMed PMID: 27707786; PubMed Central PMCID: PMC5161278.

MI-212 Bill KL, Garnett J, Meaux I, Ma X, Creighton CJ, Bolshakov S, Barriere C, Debussche L, Lazar AJ, Prudner BC, 

Casadei L, Braggio D, Lopez G, Zewdu A, Bid H, Lev D, Pollock RE. SAR405838: A Novel and Potent Inhibitor of the 

MDM2:p53 Axis for the Treatment of Dedifferentiated Liposarcoma. Clin Cancer Res. 2016 Mar 1;22(5):1150-60. doi: 

10.1158/1078-0432.CCR-15-1522. Epub 2015 Oct 16. PubMed PMID: 26475335; PubMed Central PMCID: 

PMC4775372.

SAR405838 Bill KL, Garnett J, Meaux I, Ma X, Creighton CJ, Bolshakov S, Barriere C, Debussche L, Lazar AJ, Prudner BC, 

Casadei L, Braggio D, Lopez G, Zewdu A, Bid H, Lev D, Pollock RE. SAR405838: A Novel and Potent Inhibitor of the 

MDM2:p53 Axis for the Treatment of Dedifferentiated Liposarcoma. Clin Cancer Res. 2016 Mar 1;22(5):1150-60. doi: 

10.1158/1078-0432.CCR-15-1522. Epub 2015 Oct 16. PubMed PMID: 26475335; PubMed Central PMCID: 

PMC4775372.
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APALUTAMIDE Smith MR, Antonarakis ES, Ryan CJ, Berry WR, Shore ND, Liu G, Alumkal JJ, Higano CS, Chow Maneval E, Bandekar 

R, de Boer CJ, Yu MK, Rathkopf DE. Phase 2 Study of the Safety and Antitumor Activity of Apalutamide (ARN-509), 

a Potent Androgen Receptor Antagonist, in the High-risk Nonmetastatic Castration-resistant Prostate Cancer 

Cohort. Eur Urol. 2016 Dec;70(6):963-970. doi: 10.1016/j.eururo.2016.04.023. PubMed PMID: 27160947.

OLARATUMAB Andrick BJ, Gandhi A. Olaratumab: A Novel Platelet-Derived Growth Factor Receptor -Inhibitor for Advanced Soft 

Tissue Sarcoma. Ann Pharmacother. 2017 Aug 1:1060028017723935. doi: 10.1177/1060028017723935. [Epub ahead 

of print] PubMed PMID: 28778132.

Tobias A, O'brien MP, Agulnik M. Olaratumab for advanced soft tissue sarcoma. Expert Rev Clin Pharmacol. 2017 

Jul;10(7):699-705. doi: 10.1080/17512433.2017.1324295. Epub 2017 May 5. Review. PubMed PMID: 28447475.

William D. Tap, Robin L Jones, Bartosz Chmielowski, Anthony D. Elias, Douglas Adkins, Brian Andrew Van Tine, 

Mark Agulnik, Matthew M. Cooney, Michael B. Livingston, Gregory K. Pennock, Amy Qin, Ashwin Shahir, Robert L. 

Ilaria, Ilaria Conti, Jan Cosaert, Gary K. Schwartz. A randomized phase Ib/II study evaluating the safety and efficacy 

of olaratumab (IMC-3G3), a human anti-platelet-derived growth factor  (PDGFR) monoclonal antibody, with or 

without doxorubicin (Dox), in advanced soft tissue sarcoma (STS). DOI: 10.1200/jco.2015.33.15_suppl.10501 Journal 

of Clinical Oncology 33, no. 15_suppl

AMG-232 Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

MK-8284 Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

ALRN 6924 Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

HDM201 http://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=761551

IDASANUTLIN Khoo KH, Verma CS, Lane DP. Drugging the p53 pathway: understanding the route to clinical efficacy. Nat Rev 

Drug Discov. 2014 Mar;13(3):217-36. doi: 10.1038/nrd4236. Review. Erratum in: Nat Rev Drug Discov. 2014 Apr;13(4):

314. Hoe, Khoo Kian [corrected to Khoo, Kian Hoe]. PubMed PMID: 24577402.

Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

RO5045337 Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

Khoo KH, Verma CS, Lane DP. Drugging the p53 pathway: understanding the route to clinical efficacy. Nat Rev 

Drug Discov. 2014 Mar;13(3):217-36. doi: 10.1038/nrd4236. Review. Erratum in: Nat Rev Drug Discov. 2014 Apr;13(4):

314. Hoe, Khoo Kian [corrected to Khoo, Kian Hoe]. PubMed PMID: 24577402.

Yuan Y, Liao YM, Hsueh CT, Mirshahidi HR. Novel targeted therapeutics: inhibitors of MDM2, ALK and PARP. J 

Hematol Oncol. 2011 Apr 20;4:16. doi: 10.1186/1756-8722-4-16. Review. PubMed PMID: 21504625; PubMed Central 

PMCID: PMC3103487.

JNJ-26854165 Lehman JA, Hauck PM, Gendron JM, Batuello CN, Eitel JA, Albig A, Kadakia MP, Mayo LD. Serdemetan antagonizes 

the Mdm2-HIF1 axis leading to decreased levels of glycolytic enzymes. PLoS One. 2013 Sep 6;8(9):e74741. doi: 

10.1371/journal.pone.0074741. eCollection 2013. PubMed PMID: 24040331; PubMed Central PMCID: PMC3765416.

Yuan Y, Liao YM, Hsueh CT, Mirshahidi HR. Novel targeted therapeutics: inhibitors of MDM2, ALK and PARP. J 

Hematol Oncol. 2011 Apr 20;4:16. doi: 10.1186/1756-8722-4-16. Review. PubMed PMID: 21504625; PubMed Central 

PMCID: PMC3103487.

DS-3032B Khoo KH, Verma CS, Lane DP. Drugging the p53 pathway: understanding the route to clinical efficacy. Nat Rev 

Drug Discov. 2014 Mar;13(3):217-36. doi: 10.1038/nrd4236. Review. Erratum in: Nat Rev Drug Discov. 2014 Apr;13(4):

314. Hoe, Khoo Kian [corrected to Khoo, Kian Hoe]. PubMed PMID: 24577402.

Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

http://www.cancer.gov/publications/dictionaries/cancer-drug?cdrid=750863
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CGM097 Valat T, Masuya K, Baysang F, Albrecht G, Buschmann N, Erdmann D, et al. Abstract 1798: Mechanistic study of 

NVP-CGM097: a potent, selective and species specific inhibitor of p53-Mdm2. Cancer Res. 2014 Oct 1;74(19 

Supplement):1798–1798.

Tisato V, Voltan R, Gonelli A, Secchiero P, Zauli G. MDM2/X inhibitors under clinical evaluation: perspectives for the 

management of hematological malignancies and pediatric cancer. J Hematol Oncol. 2017 Jul 3;10(1):133. doi: 10.1186

/s13045-017-0500-5. Review. PubMed PMID: 28673313; PubMed Central PMCID: PMC5496368.

Weisberg E, Halilovic E, Cooke VG, Nonami A, Ren T, Sanda T, Simkin I, Yuan J, Antonakos B, Barys L, Ito M, Stone 

R, Galinsky I, Cowens K, Nelson E, Sattler M, Jeay S, Wuerthner JU, McDonough SM, Wiesmann M, Griffin JD. 

Inhibition of Wild-Type p53-Expressing AML by the Novel Small Molecule HDM2 Inhibitor CGM097. Mol Cancer 

Ther. 2015 Oct;14(10):2249-59. doi: 10.1158/1535-7163.MCT-15-0429. Epub 2015 Jul 23. PubMed PMID: 26206331; 

PubMed Central PMCID: PMC4596780.

AT13387 Zhao Y, Bernard D and Wang S. Small Molecule inhibitors of MDM2-p53 and MDMX-p53 interaction as new cancer 

therapeutics. BioDiscovery2013; 8: 4; DOI: 10.7750/BioDiscovery.2013.8.4

MK-8242 Zhao Y, Bernard D and Wang S. Small Molecule inhibitors of MDM2-p53 and MDMX-p53 interaction as new cancer 

therapeutics. BioDiscovery2013; 8: 4; DOI: 10.7750/BioDiscovery.2013.8.4

http://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=714504

CABAZITAXEL Oudard S. TROPIC: Phase III trial of cabazitaxel for the treatment of metastatic castration-resistant prostate cancer. 

Future Oncol. 2011 Apr;7(4):497-506. doi: 10.2217/fon.11.23. PubMed PMID: 21463139.

Bahl A, Oudard S, Tombal B, Ozgüroglu M, Hansen S, Kocak I, Gravis G, Devin J, Shen L, de Bono JS, Sartor AO; 

TROPIC Investigators.. Impact of cabazitaxel on 2-year survival and palliation of tumour-related pain in men with 

metastatic castration-resistant prostate cancer treated in the TROPIC trial. Ann Oncol. 2013 Sep;24(9):2402-8. doi: 

10.1093/annonc/mdt194. PubMed PMID: 23723295; PubMed Central PMCID: PMC3755329.

SONIDEGIB Rodon J, Tawbi HA, Thomas AL, Stoller RG, Turtschi CP, Baselga J, Sarantopoulos J, Mahalingam D, Shou Y, Moles 

MA, Yang L, Granvil C, Hurh E, Rose KL, Amakye DD, Dummer R, Mita AC. A phase I, multicenter, open-label, first-in-

human, dose-escalation study of the oral smoothened inhibitor Sonidegib (LDE225) in patients with advanced solid 

tumors. Clin Cancer Res. 2014 Apr 1;20(7):1900-9. doi: 10.1158/1078-0432.CCR-13-1710. Epub 2014 Feb 12. PubMed 

PMID: 24523439.

NICLOSAMIDE Osada T, Chen M, Yang XY, Spasojevic I, Vandeusen JB, Hsu D, Clary BM, Clay TM, Chen W, Morse MA, Lyerly HK. 

Antihelminth compound niclosamide downregulates Wnt signaling and elicits antitumor responses in tumors with 

activating APC mutations. Cancer Res. 2011 Jun 15;71(12):4172-82. doi: 10.1158/0008-5472.CAN-10-3978. Epub 2011 

Apr 29. PubMed PMID: 21531761; PubMed Central PMCID: PMC3117125.

CISPLATIN http://www.ncbi.nlm.nih.gov/pubmed/18649131

AXITINIB Donson, A., Werner, E., Amani, V., Griesinger, A., Witt, D., Nellan, A.,  Foreman, N. (2017). EPND-12. TYROSINE 

KINASE INHIBITORS AXITINIB, IMATINIB AND PAZOPANIB ARE SELECTIVELY POTENT IN EPENDYMOMA. Neuro-

Oncology, 19(Suppl 4), iv17. http://doi.org/10.

Cohen EE, Tortorici M, Kim S, Ingrosso A, Pithavala YK, Bycott P. A Phase II trial of axitinib in patients with various 

histologic subtypes of advanced thyroid cancer: long-term outcomes and pharmacokinetic/pharmacodynamic 

analyses. Cancer Chemother Pharmacol. 2014 Dec;74(6):1261-70. doi: 10.1007/s00280-014-2604-8. Epub 2014 Oct 

15. PubMed PMID: 25315258; PubMed Central PMCID: PMC4236619.

CARBOPLATIN Fouladi M, Gururangan S, Moghrabi A, Phillips P, Gronewold L, Wallace D, Sanford RA, Gajjar A, Kun LE, Heideman 

R. Carboplatin-based primary chemotherapy for infants and young children with CNS tumors. Cancer. 2009 Jul 15;

115(14):3243-53. doi: 10.1002/cncr.24362. PubMed PMID: 19484793; PubMed Central PMCID: PMC4307774.

ETOPOSIDE Chamberlain MC. Salvage chemotherapy for recurrent spinal cord ependymona. Cancer. 2002 Sep 1;95(5):997-

1002. PubMed PMID: 12209682.

DASATINIB Schuetze SM, Bolejack V, Choy E, Ganjoo KN, Staddon AP, Chow WA, Tawbi HA, Samuels BL, Patel SR, von Mehren 

M, D'Amato G, Leu KM, Loeb DM, Forscher CA, Milhem MM, Rushing DA, Lucas DR, Chugh R, Reinke DK, Baker LH. 

Phase 2 study of dasatinib in patients with alveolar soft part sarcoma, chondrosarcoma, chordoma, epithelioid 

sarcoma, or solitary fibrous tumor. Cancer. 2017 Jan 1;123(1):90-97. doi: 10.1002/cncr.30379. Epub 2016 Oct 3. 

PubMed PMID: 27696380.

NUTLIN-3A Bill KL, Garnett J, Meaux I, Ma X, Creighton CJ, Bolshakov S, Barriere C, Debussche L, Lazar AJ, Prudner BC, 

Casadei L, Braggio D, Lopez G, Zewdu A, Bid H, Lev D, Pollock RE. SAR405838: A Novel and Potent Inhibitor of the 

MDM2:p53 Axis for the Treatment of Dedifferentiated Liposarcoma. Clin Cancer Res. 2016 Mar 1;22(5):1150-60. doi: 

10.1158/1078-0432.CCR-15-1522. Epub 2015 Oct 16. PubMed PMID: 26475335; PubMed Central PMCID: 

PMC4775372.

RILUZOLE Dolfi SC, Medina DJ, Kareddula A, Paratala B, Rose A, Dhami J, Chen S, Ganesan S, Mackay G, Vazquez A, 

Hirshfield KM. Riluzole exerts distinct antitumor effects from a metabotropic glutamate receptor 1-specific inhibitor 

on breast cancer cells. Oncotarget. 2017 Jul 4;8(27):44639-44653. doi: 10.18632/oncotarget.17961. PubMed PMID: 

28591718; PubMed Central PMCID: PMC5546507.

SELUMETINIB Ambrosini G, Pratilas CA, Qin LX, Tadi M, Surriga O, Carvajal RD, Schwartz GK. Identification of unique MEK-

dependent genes in GNAQ mutant uveal melanoma involved in cell growth, tumor cell invasion, and MEK 

resistance. Clin Cancer Res. 2012 Jul 1;18(13):3552-61. doi: 10.1158/1078-0432.CCR-11-3086. Epub 2012 May 1. 

PubMed PMID: 22550165; PubMed Central PMCID: PMC3433236.

MEDI-573 Zhong H, Fazenbaker C, Breen S, Chen C, Huang J, Morehouse C, Yao Y, Hollingsworth RE. MEDI-573, alone or in 

combination with mammalian target of rapamycin inhibitors, targets the insulin-like growth factor pathway in 

sarcomas. Mol Cancer Ther. 2014 Nov;13(11):2662-73. doi: 10.1158/1535-7163.MCT-14-0144. Epub 2014 Sep 5. 

Erratum in: Mol Cancer Ther. 2015 Mar;14(3):844. PubMed PMID: 25193511.
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ENTRECTINIB Iyer R, Wehrmann L, Golden RL, Naraparaju K, Croucher JL, MacFarland SP, Guan P, Kolla V, Wei G, Cam N, Li G, 

Hornby Z, Brodeur GM. Entrectinib is a potent inhibitor of Trk-driven neuroblastomas in a xenograft mouse model. 

Cancer Lett. 2016 Mar 28;372(2):179-86. doi: 10.1016/j.canlet.2016.01.018. Epub 2016 Jan 18. PubMed PMID: 

26797418; PubMed Central PMCID: PMC4792275.

LCAR-B38M Fan F (Xiaohu), Zhao W, Liu J, He A, Chen Y, Cao X, et al. Durable remissions with BCMA-specific chimeric antigen 

receptor (CAR)-modified T cells in patients with refractory/relapsed multiple myeloma. JCO. 2017 Jun 13;35

(18_suppl):LBA3001-LBA3001.

DINUTUXIMAB Ploessl C, Pan A, Maples KT, Lowe DK. Dinutuximab: An Anti-GD2 Monoclonal Antibody for High-Risk 

Neuroblastoma. Ann Pharmacother. 2016 May;50(5):416-22. doi: 10.1177/1060028016632013. Epub 2016 Feb 25. 

Review. PubMed PMID: 26917818.

FOLFOX Jin CH, Wang AH, Chen JM, Li RX, Liu XM, Wang GP, Xing LQ. Observation of curative efficacy and prognosis 

following combination chemotherapy with celecoxib in the treatment of advanced colorectal cancer. J Int Med Res. 

2011;39(6):2129-40. PubMed PMID: 22289528.

NILOTINIB Wei J, Freytag M, Schober Y, Nockher WA, Mautner VF, Friedrich RE, Manley PW, Kluwe L, Kurtz A. Nilotinib is more 

potent than imatinib for treating plexiform neurofibroma in vitro and in vivo. PLoS One. 2014 Oct 23;9(10):e107760. 

doi: 10.1371/journal.pone.0107760. eCollection 2014. PubMed PMID: 25340526; PubMed Central PMCID: 

PMC4207688.

TRAMETINIB Ikeda M, Ioka T, Fukutomi A, Morizane C, Kasuga A, Takahashi H, Todaka A, Okusaka T, Creasy CL, Gorman S, 

Felitsky DJ, Kobayashi M, Zhang F, Furuse J. Efficacy and safety of trametinib in Japanese patients with advanced 

biliary tract cancers refractory to gemcitabine. Cancer Sci. 2018 Jan;109(1):215-224. doi: 10.1111/cas.13438. Epub 2017 

Dec 9. PubMed PMID: 29121415; PubMed Central PMCID: PMC5765304.

KIM, Richard D., et al. SWOG S1310: Randomized phase II trial of single agent MEK inhibitor trametinib vs. 5-

fluorouracil or capecitabine in refractory advanced biliary cancer. 2017.

Heuck CJ, Jethava Y, Khan R, van Rhee F, Zangari M, Chavan S, Robbins K, Miller SE, Matin A, Mohan M, Ali SM, 

Stephens PJ, Ross JS, Miller VA, Davies F, Barlogie B, Morgan G. Inhibiting MEK in MAPK pathway-activated 

myeloma. Leukemia. 2016 Apr;30(4):976-80. doi: 10.1038/leu.2015.208. Epub 2015 Jul 31. PubMed PMID: 26228812; 

PubMed Central PMCID: PMC4832073.

PROPRANOLOL Pasquier E, André N, Street J, Chougule A, Rekhi B, Ghosh J, Philip DSJ, Meurer M, MacKenzie KL, Kavallaris M, 

Banavali SD. Effective Management of Advanced Angiosarcoma by the Synergistic Combination of Propranolol and 

Vinblastine-based Metronomic Chemotherapy: A Bench to Bedside Study. EBioMedicine. 2016 Apr;6:87-95. doi: 

10.1016/j.ebiom.2016.02.026. Epub 2016 Feb 17. PubMed PMID: 27211551; PubMed Central PMCID: PMC4856748.

MIDOSTAURIN Yoshikawa N, Nakamura K, Yamaguchi Y, Kagota S, Shinozuka K, Kunitomo M. Effect of PKC412, a selective 

inhibitor of protein kinase C, on lung metastasis in mice injected with B16 melanoma cells. Life Sci. 2003 Feb 7;72

(12):1377-87. PubMed PMID: 12527035.

LOBENGUANE Riad R, Kotb M, Omar W, Zaher A, Khalafalla K, Fawzy M, El-Wakil M, Ebeid E. Role of 131-I MIBG Therapy in the 

Treatment of Advanced Neuroblastoma. J Egypt Natl Canc Inst. 2009 Mar;21(1):51-8. PubMed PMID: 20601971.

DOXORUBICIN Chen C, Liu Y, Rappaport AR, Kitzing T, Schultz N, Zhao Z, Shroff AS, Dickins RA, Vakoc CR, Bradner JE, Stock W, 

LeBeau MM, Shannon KM, Kogan S, Zuber J, Lowe SW. MLL3 is a haploinsufficient 7q tumor suppressor in acute 

myeloid leukemia. Cancer Cell. 2014 May 12;25(5):652-65. doi: 10.1016/j.ccr.2014.03.016. PubMed PMID: 24794707; 

PubMed Central PMCID: PMC4206212.

CYTARABINE Chen C, Liu Y, Rappaport AR, Kitzing T, Schultz N, Zhao Z, Shroff AS, Dickins RA, Vakoc CR, Bradner JE, Stock W, 

LeBeau MM, Shannon KM, Kogan S, Zuber J, Lowe SW. MLL3 is a haploinsufficient 7q tumor suppressor in acute 

myeloid leukemia. Cancer Cell. 2014 May 12;25(5):652-65. doi: 10.1016/j.ccr.2014.03.016. PubMed PMID: 24794707; 

PubMed Central PMCID: PMC4206212.

GEFITINIB Arteaga CL, Johnson DH. Tyrosine kinase inhibitors-ZD1839 (Iressa). Curr Opin Oncol. 2001 Nov;13(6):491-8. Review. 

PubMed PMID: 11673690.

Moasser MM, Basso A, Averbuch SD, Rosen N. The tyrosine kinase inhibitor ZD1839 ("Iressa") inhibits HER2-driven 

signaling and suppresses the growth of HER2-overexpressing tumor cells. Cancer Res. 2001 Oct 1;61(19):7184-8. 

PubMed PMID: 11585753.

Bell DW, Lynch TJ, Haserlat SM, Harris PL, Okimoto RA, Brannigan BW, Sgroi DC, Muir B, Riemenschneider MJ, 

Iacona RB, Krebs AD, Johnson DH, Giaccone G, Herbst RS, Manegold C, Fukuoka M, Kris MG, Baselga J, Ochs JS, 

Haber DA. Epidermal growth factor receptor mutations and gene amplification in non-small-cell lung cancer: 

molecular analysis of the IDEAL/INTACT gefitinib trials. J Clin Oncol. 2005 Nov 1;23(31):8081-92. Epub 2005 Oct 3. 

PubMed PMID: 16204011.

Murray S, Bobos M, Angouridakis N, Nikolaou A, Linardou H, Razis E, Fountzilas G. Screening for EGFR Mutations in 

Patients with Head and Neck Cancer Treated with Gefitinib on a Compassionate-Use Program: A Hellenic 

Cooperative Oncology Group Study. J Oncol. 2010;2010:709678. doi: 10.1155/2010/709678. Epub 2011 Jan 3. 

PubMed PMID: 21274259; PubMed Central PMCID: PMC3022192.

Oizumi S, Kobayashi K, Inoue A, Maemondo M, Sugawara S, Yoshizawa H, Isobe H, Harada M, Kinoshita I, Okinaga 

S, Kato T, Harada T, Gemma A, Saijo Y, Yokomizo Y, Morita S, Hagiwara K, Nukiwa T. Quality of life with gefitinib in 

patients with EGFR-mutated non-small cell lung cancer: quality of life analysis of North East Japan Study Group 002 

Trial. Oncologist. 2012;17(6):863-70. doi: 10.1634/theoncologist.2011-0426. Epub 2012 May 11. PubMed PMID: 

22581822; PubMed Central PMCID: PMC3380886.
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DACOMITINIB Gonzales AJ, Hook KE, Althaus IW, Ellis PA, Trachet E, Delaney AM, Harvey PJ, Ellis TA, Amato DM, Nelson JM, Fry 

DW, Zhu T, Loi CM, Fakhoury SA, Schlosser KM, Sexton KE, Winters RT, Reed JE, Bridges AJ, Lettiere DJ, Baker DA, 

Yang J, Lee HT, Tecle H, Vincent PW. Antitumor activity and pharmacokinetic properties of PF-00299804, a 

second-generation irreversible pan-erbB receptor tyrosine kinase inhibitor. Mol Cancer Ther. 2008 Jul;7(7):1880-9. 

doi: 10.1158/1535-7163.MCT-07-2232. Epub 2008 Jul 7. PubMed PMID: 18606718.

Ramalingam SS, Blackhall F, Krzakowski M, Barrios CH, Park K, Bover I, Seog Heo D, Rosell R, Talbot DC, Frank R, 

Letrent SP, Ruiz-Garcia A, Taylor I, Liang JQ, Campbell AK, O'Connell J, Boyer M. Randomized phase II study of 

dacomitinib (PF-00299804), an irreversible pan-human epidermal growth factor receptor inhibitor, versus erlotinib 

in patients with advanced non-small-cell lung cancer. J Clin Oncol. 2012 Sep 20;30(27):3337-44. doi: 10.1200/JCO.

2011.40.9433. Epub 2012 Jul 2. PubMed PMID: 22753918.

Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

Engelman JA, Zejnullahu K, Gale CM, Lifshits E, Gonzales AJ, Shimamura T, Zhao F, Vincent PW, Naumov GN, 

Bradner JE, Althaus IW, Gandhi L, Shapiro GI, Nelson JM, Heymach JV, Meyerson M, Wong KK, Jänne PA. 

PF00299804, an irreversible pan-ERBB inhibitor, is effective in lung cancer models with EGFR and ERBB2 

mutations that are resistant to gefitinib. Cancer Res. 2007 Dec 15;67(24):11924-32. PubMed PMID: 18089823.

AFATINIB Eskens FA, Mom CH, Planting AS, Gietema JA, Amelsberg A, Huisman H, van Doorn L, Burger H, Stopfer P, Verweij 

J, de Vries EG. A phase I dose escalation study of BIBW 2992, an irreversible dual inhibitor of epidermal growth 

factor receptor 1 (EGFR) and 2 (HER2) tyrosine kinase in a 2-week on, 2-week off schedule in patients with 

advanced solid tumours. Br J Cancer. 2008 Jan 15;98(1):80-5. Epub 2007 Nov 20. PubMed PMID: 18026190; 

PubMed Central PMCID: PMC2359721.

Li D, Ambrogio L, Shimamura T, Kubo S, Takahashi M, Chirieac LR, Padera RF, Shapiro GI, Baum A, Himmelsbach F, 

Rettig WJ, Meyerson M, Solca F, Greulich H, Wong KK. BIBW2992, an irreversible EGFR/HER2 inhibitor highly 

effective in preclinical lung cancer models. Oncogene. 2008 Aug 7;27(34):4702-11. doi: 10.1038/onc.2008.109. Epub 

2008 Apr 14. PubMed PMID: 18408761; PubMed Central PMCID: PMC2748240.

" Yu HA, Riely GJ. Second-generation epidermal growth factor receptor tyrosine kinase inhibitors in lung cancers. J 

Natl Compr Canc Netw. 2013 Feb 1;11(2):161-9. PubMed PMID: 23411383; PubMed Central PMCID: PMC3673302."
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Echarri MJ, Lopez-Martin A, Hitt R. Targeted Therapy in Locally Advanced and Recurrent/Metastatic Head and Neck 

Squamous Cell Carcinoma (LA-R/M HNSCC). Cancers (Basel). 2016 Feb 26;8(3). pii: E27. doi: 10.3390

/cancers8030027. Review. PubMed PMID: 26927178; PubMed Central PMCID: PMC4810111.

NERATINIB Wong KK, Fracasso PM, Bukowski RM, Lynch TJ, Munster PN, Shapiro GI, Jänne PA, Eder JP, Naughton MJ, Ellis MJ, 

Jones SF, Mekhail T, Zacharchuk C, Vermette J, Abbas R, Quinn S, Powell C, Burris HA. A phase I study with 

neratinib (HKI-272), an irreversible pan ErbB receptor tyrosine kinase inhibitor, in patients with solid tumors. Clin 

Cancer Res. 2009 Apr 1;15(7):2552-8. doi: 10.1158/1078-0432.CCR-08-1978. Epub 2009 Mar 24. PubMed PMID: 

19318484.

Rabindran SK, Discafani CM, Rosfjord EC, Baxter M, Floyd MB, Golas J, Hallett WA, Johnson BD, Nilakantan R, 

Overbeek E, Reich MF, Shen R, Shi X, Tsou HR, Wang YF, Wissner A. Antitumor activity of HKI-272, an orally active, 

irreversible inhibitor of the HER-2 tyrosine kinase. Cancer Res. 2004 Jun 1;64(11):3958-65. PubMed PMID: 15173008.

Li D, Ambrogio L, Shimamura T, Kubo S, Takahashi M, Chirieac LR, Padera RF, Shapiro GI, Baum A, Himmelsbach F, 

Rettig WJ, Meyerson M, Solca F, Greulich H, Wong KK. BIBW2992, an irreversible EGFR/HER2 inhibitor highly 

effective in preclinical lung cancer models. Oncogene. 2008 Aug 7;27(34):4702-11. doi: 10.1038/onc.2008.109. Epub 

2008 Apr 14. PubMed PMID: 18408761; PubMed Central PMCID: PMC2748240.

López-Tarruella S, Jerez Y, Márquez-Rodas I, Martín M. Neratinib (HKI-272) in the treatment of breast cancer. Future 

Oncol. 2012 Jun;8(6):671-81. doi: 10.2217/fon.12.66. Review. PubMed PMID: 22764764.

BMS-690514 Soria JC, Baselga J, Hanna N, Laurie SA, Bahleda R, Felip E, Calvo E, Armand JP, Shepherd FA, Harbison CT, 

Berman D, Park JS, Zhang S, Vakkalagadda B, Kurland JF, Pathak AK, Herbst RS. Phase I-IIa study of BMS-690514, 

an EGFR, HER-2 and -4 and VEGFR-1 to -3 oral tyrosine kinase inhibitor, in patients with advanced or metastatic 

solid tumours. Eur J Cancer. 2013 May;49(8):1815-24. doi: 10.1016/j.ejca.2013.02.012. Epub 2013 Mar 13. PubMed 

PMID: 23490650.

S-222611 Spicer J, Baird R, Suder A, Cresti N, Corbacho JG, Hogarth L, Frenkel E, Matsumoto S, Kawabata I, Donaldson K, 

Posner J, Sarker D, Jodrell D, Plummer R. Phase 1 dose-escalation study of S-222611, an oral reversible dual 

tyrosine kinase inhibitor of EGFR and HER2, in patients with solid tumours. Eur J Cancer. 2015 Jan;51(2):137-45. doi: 

10.1016/j.ejca.2014.11.003. Epub 2014 Nov 27. PubMed PMID: 25434923.

TAK-285 Meng X, Li Y, Tang H, Mao W, Yang H, Wang X, Ding X, Xie S. Drug response to HER2 gatekeeper T798M mutation 

in HER2-positive breast cancer. Amino Acids. 2016 Feb;48(2):487-97. doi: 10.1007/s00726-015-2102-2. Epub 2015 

Oct 6. PubMed PMID: 26439378.

Ishikawa T, Seto M, Banno H, Kawakita Y, Oorui M, Taniguchi T, Ohta Y, Tamura T, Nakayama A, Miki H, Kamiguchi 

H, Tanaka T, Habuka N, Sogabe S, Yano J, Aertgeerts K, Kamiyama K. Design and synthesis of novel human 

epidermal growth factor receptor 2 (HER2)/epidermal growth factor receptor (EGFR) dual inhibitors bearing a 

pyrrolo[3,2-d]pyrimidine scaffold. J Med Chem. 2011 Dec 8;54(23):8030-50. doi: 10.1021/jm2008634. Epub 2011 Nov 

4. PubMed PMID: 22003817.



ID 201005

NAME Anonymous

RELEASE DATE 2018-10-19 09:43

Oncompass Report

powered by Realtime Oncology Molecular Treatment Calculator

 Printing Date: 2018-10-19 09:43

 Page: 37 / 51

 Powered by Realtime Oncology Molecular Treatment Calculator.

 Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLANDAll rights reserved, Oncompass GMBH.

 E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com

COMPOUND NAME REFERENCES

PELITINIB Li D, Ambrogio L, Shimamura T, Kubo S, Takahashi M, Chirieac LR, Padera RF, Shapiro GI, Baum A, Himmelsbach F, 

Rettig WJ, Meyerson M, Solca F, Greulich H, Wong KK. BIBW2992, an irreversible EGFR/HER2 inhibitor highly 

effective in preclinical lung cancer models. Oncogene. 2008 Aug 7;27(34):4702-11. doi: 10.1038/onc.2008.109. Epub 

2008 Apr 14. PubMed PMID: 18408761; PubMed Central PMCID: PMC2748240.

CUDC-101 Cai X, Zhai HX, Wang J, Forrester J, Qu H, Yin L, Lai CJ, Bao R, Qian C. Discovery of 7-(4-(3-ethynylphenylamino)-7-

methoxyquinazolin-6-yloxy)-N-hydroxyheptanamide (CUDc-101) as a potent multi-acting HDAC, EGFR, and HER2 

inhibitor for the treatment of cancer. J Med Chem. 2010 Mar 11;53(5):2000-9. doi: 10.1021/jm901453q. PubMed 

PMID: 20143778.

Galloway TJ, Wirth LJ, Colevas AD, Gilbert J, Bauman JE, Saba NF, Raben D, Mehra R, Ma AW, Atoyan R, Wang J, 

Burtness B, Jimeno A. A Phase I Study of CUDC-101, a Multitarget Inhibitor of HDACs, EGFR, and HER2, in 

Combination with Chemoradiation in Patients with Head and Neck Squamous Cell Carcinoma. Clin Cancer Res. 

2015 Apr 1;21(7):1566-73. doi: 10.1158/1078-0432.CCR-14-2820. Epub 2015 Jan 8. PubMed PMID: 25573383.

AV-412 Suzuki T, Fujii A, Ohya J, Nakamura H, Fujita F, Koike M, Fujita M. Antitumor activity of a dual epidermal growth 

factor receptor and ErbB2 kinase inhibitor MP-412 (AV-412) in mouse xenograft models. Cancer Sci. 2009 Aug;100

(8):1526-31. doi: 10.1111/j.1349-7006.2009.01197.x. Epub 2009 May 13. PubMed PMID: 19459856.

Suzuki T, Fujii A, Ohya J, Nakamura H, Fujita F, Koike M, Fujita M. Antitumor activity of a dual epidermal growth 

factor receptor and ErbB2 kinase inhibitor MP-412 (AV-412) in mouse xenograft models. Cancer Sci. 2009 Aug;100

(8):1526-31. doi: 10.1111/j.1349-7006.2009.01197.x. Epub 2009 May 13. PubMed PMID: 19459856.

ALLITINIB Zhang J, Cao J, Li J, Zhang Y, Chen Z, Peng W, Sun S, Zhao N, Wang J, Zhong D, Zhang X, Zhang J. A phase I study 

of AST1306, a novel irreversible EGFR and HER2 kinase inhibitor, in patients with advanced solid tumors. J Hematol 

Oncol. 2014 Mar 11;7:22. doi: 10.1186/1756-8722-7-22. PubMed PMID: 24612546; PubMed Central PMCID: 

PMC4007625.

Silva-Oliveira RJ, Silva VA, Martinho O, Cruvinel-Carloni A, Melendez ME, Rosa MN, de Paula FE, de Souza Viana L, 

Carvalho AL, Reis RM. Cytotoxicity of allitinib, an irreversible anti-EGFR agent, in a large panel of human cancer-

derived cell lines: KRAS mutation status as a predictive biomarker. Cell Oncol (Dordr). 2016 Jun;39(3):253-63. doi: 

10.1007/s13402-016-0270-z. Epub 2016 Feb 26. PubMed PMID: 26920031.

SYD985 SAURA, Cristina, et al. A phase I expansion cohorts study of SYD985 in heavily pretreated patients with HER2-

positive or HER2-low metastatic breast cancer. 2018.

MM-302 Miller K, Cortes J, Hurvitz SA, Krop IE, Tripathy D, Verma S, Riahi K, Reynolds JG, Wickham TJ, Molnar I, Yardley DA. 

HERMIONE: a randomized Phase 2 trial of MM-302 plus trastuzumab versus chemotherapy of physician's choice 

plus trastuzumab in patients with previously treated, anthracycline-naïve, HER2-positive, locally advanced

/metastatic breast cancer. BMC Cancer. 2016 Jun 3;16:352. doi: 10.1186/s12885-016-2385-z. PubMed PMID: 

27259714; PubMed Central PMCID: PMC4893300.

VARLITINIB http://cancerres.aacrjournals.org/content/77/13_Supplement/2087

ERTUMAXOMAB Kiewe P, Hasmüller S, Kahlert S, Heinrigs M, Rack B, Marmé A, Korfel A, Jäger M, Lindhofer H, Sommer H, Thiel E, 

Untch M. Phase I trial of the trifunctional anti-HER2 x anti-CD3 antibody ertumaxomab in metastatic breast cancer. 

Clin Cancer Res. 2006 May 15;12(10):3085-91. PubMed PMID: 16707606.

MDX-210 Posey JA, Raspet R, Verma U, Deo YM, Keller T, Marshall JL, Hodgson J, Mazumder A, Hawkins MJ. A pilot trial of 

GM-CSF and MDX-H210 in patients with erbB-2-positive advanced malignancies. J Immunother. 1999 Jul;22(4):371-

9. PubMed PMID: 10404439.

PYROTINIB Ma F, Li Q, Chen S, Zhu W, Fan Y, Wang J, Luo Y, Xing P, Lan B, Li M, Yi Z, Cai R, Yuan P, Zhang P, Li Q, Xu B. Phase 

I Study and Biomarker Analysis of Pyrotinib, a Novel Irreversible Pan-ErbB Receptor Tyrosine Kinase Inhibitor, in 

Patients With Human Epidermal Growth Factor Receptor 2-Positive Metastatic Breast Cancer. J Clin Oncol. 2017 

May 12:JCO2016696179. doi: 10.1200/JCO.2016.69.6179. [Epub ahead of print] PubMed PMID: 28498781.

MUBRITINIB Hamunyela RH, Serafin AM, Akudugu JM. Strong synergism between small molecule inhibitors of HER2, PI3K, 

mTOR and Bcl-2 in human breast cancer cells. Toxicol In Vitro. 2017 Feb;38:117-123. doi: 10.1016/j.tiv.2016.10.002. 

Epub 2016 Oct 11. PubMed PMID: 27737796.

PERTUZUMAB Franklin MC, Carey KD, Vajdos FF, Leahy DJ, de Vos AM, Sliwkowski MX. Insights into ErbB signaling from the 

structure of the ErbB2-pertuzumab complex. Cancer Cell. 2004 Apr;5(4):317-28. PubMed PMID: 15093539.

Sabatier R, Gonçalves A. [Pertuzumab (Perjeta®) approval in HER2-positive metastatic breast cancers]. Bull Cancer. 

2014 Jul-Aug;101(7-8):765-71. doi: 10.1684/bdc.2014.1940. French. PubMed PMID: 25091659.

MARGETUXIMAB Nordstrom JL, Gorlatov S, Zhang W, Yang Y, Huang L, Burke S, Li H, Ciccarone V, Zhang T, Stavenhagen J, Koenig 

S, Stewart SJ, Moore PA, Johnson S, Bonvini E. Anti-tumor activity and toxicokinetics analysis of MGAH22, an anti-

HER2 monoclonal antibody with enhanced Fc receptor binding properties. Breast Cancer Res. 2011;13(6):R123. doi: 

10.1186/bcr3069. Epub 2011 Nov 30. PubMed PMID: 22129105; PubMed Central PMCID: PMC3326565.

Bang YJ, Giaccone G, Im SA, Oh DY, Bauer TM, Nordstrom JL, Li H, Chichili GR, Moore PA, Hong S, Stewart SJ, 

Baughman JE, Lechleider RJ, Burris HA. First-in-human phase 1 study of margetuximab (MGAH22), an Fc-modified 

chimeric monoclonal antibody, in patients with HER2-positive advanced solid tumors. Ann Oncol. 2017 Apr 1;28(4):

855-861. doi: 10.1093/annonc/mdx002. PubMed PMID: 28119295.

CP-724714 Jani JP, Finn RS, Campbell M, Coleman KG, Connell RD, Currier N, Emerson EO, Floyd E, Harriman S, Kath JC, 

Morris J, Moyer JD, Pustilnik LR, Rafidi K, Ralston S, Rossi AM, Steyn SJ, Wagner L, Winter SM, Bhattacharya SK. 

Discovery and pharmacologic characterization of CP-724,714, a selective ErbB2 tyrosine kinase inhibitor. Cancer 

Res. 2007 Oct 15;67(20):9887-93. PubMed PMID: 17942920.
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CANERTINIB Djerf Severinsson EA, Trinks C, Gréen H, Abdiu A, Hallbeck AL, Stål O, Walz TM. The pan-ErbB receptor tyrosine 

kinase inhibitor canertinib promotes apoptosis of malignant melanoma in vitro and displays anti-tumor activity in 

vivo. Biochem Biophys Res Commun. 2011 Oct 28;414(3):563-8. doi: 10.1016/j.bbrc.2011.09.118. Epub 2011 Oct 1. 

PubMed PMID: 21982771.

Allen LF, Eiseman IA, Fry DW, Lenehan PF. CI-1033, an irreversible pan-erbB receptor inhibitor and its potential 

application for the treatment of breast cancer. Semin Oncol. 2003 Oct;30(5 Suppl 16):65-78. Review. PubMed PMID: 

14613028.

BMS-599626 Wong TW, Lee FY, Yu C, Luo FR, Oppenheimer S, Zhang H, Smykla RA, Mastalerz H, Fink BE, Hunt JT, Gavai AV, 

Vite GD. Preclinical antitumor activity of BMS-599626, a pan-HER kinase inhibitor that inhibits HER1/HER2 

homodimer and heterodimer signaling. Clin Cancer Res. 2006 Oct 15;12(20 Pt 1):6186-93. PubMed PMID: 17062696.

Soria JC, Cortes J, Massard C, Armand JP, De Andreis D, Ropert S, Lopez E, Catteau A, James J, Marier JF, 

Beliveau M, Martell RE, Baselga J. Phase I safety, pharmacokinetic and pharmacodynamic trial of BMS-599626 

(AC480), an oral pan-HER receptor tyrosine kinase inhibitor, in patients with advanced solid tumors. Ann Oncol. 

2012 Feb;23(2):463-71. doi: 10.1093/annonc/mdr137. Epub 2011 May 16. PubMed PMID: 21576284.

TUCATINIB Yeomans A, Thirdborough SM, Valle-Argos B, Linley A, Krysov S, Hidalgo MS, Leonard E, Ishfaq M, Wagner SD, 

Willis AE, Steele AJ, Stevenson FK, Forconi F, Coldwell MJ, Packham G. Engagement of the B-cell receptor of 

chronic lymphocytic leukemia cells drives global and MYC-specific mRNA translation. Blood. 2016 Jan 28;127(4):

449-57. doi: 10.1182/blood-2015-07-660969. Epub 2015 Oct 21. PubMed PMID: 26491071.

BIOMARKERS AND 

DRIVERS
REFERENCES

 ESR1  protein overexpression Zhang Y, Zhao D, Gong C, Zhang F, He J, Zhang W, Zhao Y, Sun J. Prognostic role of hormone receptors in 

endometrial cancer: a systematic review and meta-analysis. World J Surg Oncol. 2015 Jun 25;13:208. doi: 10.1186

/s12957-015-0619-1. Review. PubMed PMID: 26108802; PubMed Central PMCID: PMC4511445.

Kleine W, Maier T, Geyer H, Pfleiderer A. Estrogen and progesterone receptors in endometrial cancer and their 

prognostic relevance. Gynecol Oncol. 1990 Jul;38(1):59-65. PubMed PMID: 2141316.

Harding M, Cowan S, Hole D, Cassidy L, Kitchener H, Davis J, Leake R. Estrogen and progesterone receptors in 

ovarian cancer. Cancer. 1990 Feb 1;65(3):486-91. PubMed PMID: 2297640.

Yokoyama Y, Mizunuma H. Recurrent epithelial ovarian cancer and hormone therapy. World J Clin Cases. 2013 Sep 

16;1(6):187-90. doi: 10.12998/wjcc.v1.i6.187. PubMed PMID: 24303498; PubMed Central PMCID: PMC3845958.

Lee YR, Park J, Yu HN, Kim JS, Youn HJ, Jung SH. Up-regulation of PI3K/Akt signaling by 17beta-estradiol through 

activation of estrogen receptor-alpha, but not estrogen receptor-beta, and stimulates cell growth in breast cancer 

cells. Biochem Biophys Res Commun. 2005 Nov 4;336(4):1221-6. PubMed PMID: 16169518.

 FGFR1  amplification

presence
Brady N, Chuntova P, Bade LK, Schwertfeger KL. The FGF/FGFR axis as a therapeutic target in breast cancer. 

Expert Rev Endocrinol Metab. 2013 Jul;8(4):391-402. doi: 10.1586/17446651.2013.811910. PubMed PMID: 25400686; 

PubMed Central PMCID: PMC4228698.

Paul K. Paik, Ronglai Shen, David Ferry, Jean-Charles Soria, Alastair Mathewson, Elaine Kilgour... Donal Landers, 

Paul Frewer, Nigel Brooks, Fabrice Andre, A phase 1b open-label multicenter study of AZD4547 in patients with 

advanced squamous cell lung cancers: Preliminary antitumor activity and pharmacodynamic data.

Chang J, Liu X, Wang S, Zhang Z, Wu Z, Zhang X, Li J. Prognostic value of FGFR gene amplification in patients with 

different types of cancer: a systematic review and meta-analysis. PLoS One. 2014 Aug 29;9(8):e105524. doi: 10.1371

/journal.pone.0105524. eCollection 2014. Review. PubMed PMID: 25171497; PubMed Central PMCID: PMC4149366.

Elbauomy Elsheikh S, Green AR, Lambros MB, Turner NC, Grainge MJ, Powe D, Ellis IO, Reis-Filho JS. FGFR1 

amplification in breast carcinomas: a chromogenic in situ hybridisation analysis. Breast Cancer Res. 2007;9(2):R23. 

PubMed PMID: 17397528; PubMed Central PMCID: PMC1868920.

Turner N, Pearson A, Sharpe R, Lambros M, Geyer F, Lopez-Garcia MA, Natrajan R, Marchio C, Iorns E, Mackay A, 

Gillett C, Grigoriadis A, Tutt A, Reis-Filho JS, Ashworth A. FGFR1 amplification drives endocrine therapy resistance 

and is a therapeutic target in breast cancer. Cancer Res. 2010 Mar 1;70(5):2085-94. doi: 10.1158/0008-5472.CAN-

09-3746. Epub 2010 Feb 23. PubMed PMID: 20179196; PubMed Central PMCID: PMC2832818.

 ASXL1-G1397S Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Hamadou WS, Abed RE, Besbes S, Bourdon V, Fabre A, Youssef YB, Laatiri MA, Eisinger F, Mari V, Gesta P, Dreyfus 

H, Bonadona V, Dugast C, Zattara H, Faivre L, Jemni SY, Noguchi T, Khélif A, Sobol H, Soua Z. Familial 

hematological malignancies: ASXL1 gene investigation. Clin Transl Oncol. 2016 Apr;18(4):385-90. doi: 10.1007

/s12094-015-1379-7. Epub 2015 Aug 19. PubMed PMID: 26286068.

https://www.ncbi.nlm.nih.gov/clinvar/variation/133579/
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 PGR  protein overexpression Zhang Y, Zhao D, Gong C, Zhang F, He J, Zhang W, Zhao Y, Sun J. Prognostic role of hormone receptors in 

endometrial cancer: a systematic review and meta-analysis. World J Surg Oncol. 2015 Jun 25;13:208. doi: 10.1186

/s12957-015-0619-1. Review. PubMed PMID: 26108802; PubMed Central PMCID: PMC4511445.

Daniel AR, Hagan CR, Lange CA. Progesterone receptor action: defining a role in breast cancer. Expert Rev 

Endocrinol Metab. 2011 May 1;6(3):359-369. PubMed PMID: 21857868; PubMed Central PMCID: PMC3156468.

Kleine W, Maier T, Geyer H, Pfleiderer A. Estrogen and progesterone receptors in endometrial cancer and their 

prognostic relevance. Gynecol Oncol. 1990 Jul;38(1):59-65. PubMed PMID: 2141316.

Harding M, Cowan S, Hole D, Cassidy L, Kitchener H, Davis J, Leake R. Estrogen and progesterone receptors in 

ovarian cancer. Cancer. 1990 Feb 1;65(3):486-91. PubMed PMID: 2297640.

Sieh W, Köbel M, Longacre TA, Bowtell DD, deFazio A, Goodman MT, Høgdall E, Deen S, Wentzensen N, Moysich 

KB, Brenton JD, Clarke BA, Menon U, Gilks CB, Kim A, Madore J, Fereday S, George J, Galletta L, Lurie G, Wilkens 

LR, Carney ME, Thompson PJ, Matsuno RK, Kjær SK, Jensen A, Høgdall C, Kalli KR, Fridley BL, Keeney GL, Vierkant 

RA, Cunningham JM, Brinton LA, Yang HP, Sherman ME, García-Closas M, Lissowska J, Odunsi K, Morrison C, Lele 

S, Bshara W, Sucheston L, Jimenez-Linan M, Driver K, Alsop J, Mack M, McGuire V, Rothstein JH, Rosen BP, 

Bernardini MQ, Mackay H, Oza A, Wozniak EL, Benjamin E, Gentry-Maharaj A, Gayther SA, Tinker AV, Prentice LM, 

Chow C, Anglesio MS, Johnatty SE, Chenevix-Trench G, Whittemore AS, Pharoah PD, Goode EL, Huntsman DG, 

Ramus SJ. Hormone-receptor expression and ovarian cancer survival: an Ovarian Tumor Tissue Analysis 

consortium study. Lancet Oncol. 2013 Aug;14(9):853-62. doi: 10.1016/S1470-2045(13)70253-5. Epub 2013 Jul 9. 

PubMed PMID: 23845225; PubMed Central PMCID: PMC4006367.

 CHEK2-K312E Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 CHEK2-K355E Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Bell DW, Kim SH, Godwin AK, Schiripo TA, Harris PL, Haserlat SM, Wahrer DC, Haiman CA, Daly MB, Niendorf KB, 

Smith MR, Sgroi DC, Garber JE, Olopade OI, Le Marchand L, Henderson BE, Altshuler D, Haber DA, Freedman ML. 

Genetic and functional analysis of CHEK2 (CHK2) variants in multiethnic cohorts. Int J Cancer. 2007 Dec 15;121(12):

2661-7. PubMed PMID: 17721994; PubMed Central PMCID: PMC3090684.

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 CHEK2-K91E Han FF, Guo CL, Liu LH. The effect of CHEK2 variant I157T on cancer susceptibility: evidence from a meta-analysis. 

DNA Cell Biol. 2013 Jun;32(6):329-35. doi: 10.1089/dna.2013.1970. Epub 2013 May 13. PubMed PMID: 23713947.

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 CHEK2-K245E Wellcome Trust Sanger Institute

http://grch37-cancer-legacy.sanger.ac.uk/cosmic/mutation/overview?id=5046278

Han FF, Guo CL, Liu LH. The effect of CHEK2 variant I157T on cancer susceptibility: evidence from a meta-analysis. 

DNA Cell Biol. 2013 Jun;32(6):329-35. doi: 10.1089/dna.2013.1970. Epub 2013 May 13. PubMed PMID: 23713947.

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute
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 KMT2C-A1685S Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

https://www.ncbi.nlm.nih.gov/snp/138119145

 KMT2C-D3420H Wellcome Trust Sanger Institute

https://www.ncbi.nlm.nih.gov/snp/138119145

Shim YJ, Ha J-S, Do Y-R, Kim HS. Whole-Exome Sequencing in Korean Children with Acute Lymphoblastic 

Leukemia. Blood. 2015 Dec 3;126(23):4994–4994.

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 LRP1B-T1043S Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

http://cancer.sanger.ac.uk/cosmic/search?q=LRP1B+R306

Wellcome Trust Sanger Institute

 KMT2D-A4496V Guo C, Chen LH, Huang Y, Chang CC, Wang P, Pirozzi CJ, Qin X, Bao X, Greer PK, McLendon RE, Yan H, Keir ST, 

Bigner DD, He Y. KMT2D maintains neoplastic cell proliferation and global histone H3 lysine 4 monomethylation. 

Oncotarget. 2013 Nov;4(11):2144-53. PubMed PMID: 24240169; PubMed Central PMCID: PMC3875776.

Albrecht D, Ceschin J, Dompierre J, Gueniot F, Pinson B, Daignan-Fornier B. Chemo-Genetic Interactions Between 

Histone Modification and the Antiproliferation Drug AICAR Are Conserved in Yeast and Humans. Genetics. 2016 

Dec;204(4):1447-1460. Epub 2016 Oct 5. PubMed PMID: 27707786; PubMed Central PMCID: PMC5161278.

Kantidakis T, Saponaro M, Mitter R, Horswell S, Kranz A, Boeing S, Aygün O, Kelly GP, Matthews N, Stewart A, 

Stewart AF, Svejstrup JQ. Mutation of cancer driver MLL2 results in transcription stress and genome instability. 

Genes Dev. 2016 Feb 15;30(4):408-20. doi: 10.1101/gad.275453.115. PubMed PMID: 26883360; PubMed Central 

PMCID: PMC4762426.

Hillman RT, Celestino J, Terranova C, Beird HC, Gumbs C, Little L, Nguyen T, Thornton R, Tippen S, Zhang J, Lu KH, 

Gershenson DM, Rai K, Broaddus RR, Futreal PA. KMT2D/MLL2 inactivation is associated with recurrence in adult-

type granulosa cell tumors of the ovary. Nat Commun. 2018 Jun 27;9(1):2496. doi: 10.1038/s41467-018-04950-x. 

PubMed PMID: 29950560; PubMed Central PMCID: PMC6021426.

 JAK1-R506C Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 JAK1-R505C Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute
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 AXIN1-V399L Radivojac P, Baenziger PH, Kann MG, Mort ME, Hahn MW, Mooney SD. Gain and loss of phosphorylation sites in 

human cancer. Bioinformatics. 2008 Aug 15;24(16):i241-7. doi: 10.1093/bioinformatics/btn267. PubMed PMID: 

18689832; PubMed Central PMCID: PMC2732209.

Wellcome Trust Sanger Institute

Mazzoni SM, Fearon ER. AXIN1 and AXIN2 variants in gastrointestinal cancers. Cancer Lett. 2014 Dec 1;355(1):1-8. 

doi: 10.1016/j.canlet.2014.09.018. Epub 2014 Sep 16. Review. PubMed PMID: 25236910; PubMed Central PMCID: 

PMC4298141.

Yokota N, Nishizawa S, Ohta S, Date H, Sugimura H, Namba H, Maekawa M. Role of Wnt pathway in 

medulloblastoma oncogenesis. Int J Cancer. 2002 Sep 10;101(2):198-201. PubMed PMID: 12209999.

 ZFHX3-S296P Wellcome Trust Sanger Institute

http://cancer.sanger.ac.uk/cosmic/gene/analysis?coords=AA%

3AAA&wgs=off&id=63564&ln=ZFHX3&start=295&end=297

Wellcome Trust Sanger Institute

http://snpeffect.switchlab.org/mutation/ZFHX3_HUMAN/VAR_052733

Dong XY, Sun X, Guo P, Li Q, Sasahara M, Ishii Y, Dong JT. ATBF1 inhibits estrogen receptor (ER) function by 

selectively competing with AIB1 for binding to the ER in ER-positive breast cancer cells. J Biol Chem. 2010 Oct 22;

285(43):32801-9. doi: 10.1074/jbc.M110.128330. Epub 2010 Aug 18. PubMed PMID: 20720010; PubMed Central 

PMCID: PMC2963406.

 EPHA2-R822H http://snpeffect.switchlab.org/mutation/EPHA2_HUMAN/VAR_042125

https://www.ncbi.nlm.nih.gov/clinvar/variation/293406/

Faoro L, Singleton PA, Cervantes GM, Lennon FE, Choong NW, Kanteti R, Ferguson BD, Husain AN, Tretiakova MS, 

Ramnath N, Vokes EE, Salgia R. EphA2 mutation in lung squamous cell carcinoma promotes increased cell survival, 

cell invasion, focal adhesions, and mammalian target of rapamycin activation. J Biol Chem. 2010 Jun 11;285(24):

18575-85. doi: 10.1074/jbc.M109.075085. Epub 2010 Apr 1. PubMed PMID: 20360610; PubMed Central PMCID: 

PMC2881783.

 ZNF217-M410V http://cancer.sanger.ac.uk/cosmic/search?q=ZNF217+P915

Cohen PA, Donini CF, Nguyen NT, Lincet H, Vendrell JA. The dark side of ZNF217, a key regulator of tumorigenesis 

with powerful biomarker value. Oncotarget. 2015 Dec 8;6(39):41566-81. doi: 10.18632/oncotarget.5893. Review. 

PubMed PMID: 26431164; PubMed Central PMCID: PMC4747174.

 TMPRSS2-T112I FitzGerald LM, Agalliu I, Johnson K, Miller MA, Kwon EM, Hurtado-Coll A, Fazli L, Rajput AB, Gleave ME, Cox ME, 

Ostrander EA, Stanford JL, Huntsman DG. Association of TMPRSS2-ERG gene fusion with clinical characteristics 

and outcomes: results from a population-based study of prostate cancer. BMC Cancer. 2008 Aug 11;8:230. doi: 

10.1186/1471-2407-8-230. PubMed PMID: 18694509; PubMed Central PMCID: PMC2519091.

 TMPRSS2-T75I FitzGerald LM, Agalliu I, Johnson K, Miller MA, Kwon EM, Hurtado-Coll A, Fazli L, Rajput AB, Gleave ME, Cox ME, 

Ostrander EA, Stanford JL, Huntsman DG. Association of TMPRSS2-ERG gene fusion with clinical characteristics 

and outcomes: results from a population-based study of prostate cancer. BMC Cancer. 2008 Aug 11;8:230. doi: 

10.1186/1471-2407-8-230. PubMed PMID: 18694509; PubMed Central PMCID: PMC2519091.

 KRAS wild-type Hata A, Katakami N, Fujita S, Takatori K, Horai A, Kitajima N, Terashima K. Panitumumab rechallenge in 
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Epub 2011 Mar 1. PubMed PMID: 21364579; PubMed Central PMCID: PMC3065268.

Raponi M, Winkler H, Dracopoli NC. KRAS mutations predict response to EGFR inhibitors. Curr Opin Pharmacol. 

2008 Aug;8(4):413-8. doi: 10.1016/j.coph.2008.06.006. Review. PubMed PMID: 18619559.
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expression

Ott PA, Elez E, Hiret S, Kim DW, Morosky A, Saraf S, Piperdi B, Mehnert JM. Pembrolizumab in Patients With 
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Garon EB, Rizvi NA, Hui R, Leighl N, Balmanoukian AS, Eder JP, Patnaik A, Aggarwal C, Gubens M, Horn L, 

Carcereny E, Ahn MJ, Felip E, Lee JS, Hellmann MD, Hamid O, Goldman JW, Soria JC, Dolled-Filhart M, Rutledge 

RZ, Zhang J, Lunceford JK, Rangwala R, Lubiniecki GM, Roach C, Emancipator K, Gandhi L; KEYNOTE-001 

Investigators. Pembrolizumab for the treatment of non-small-cell lung cancer. N Engl J Med. 2015 May 21;372(21):

2018-28. doi: 10.1056/NEJMoa1501824. Epub 2015 Apr 19. PubMed PMID: 25891174.

 TP53 wild-type Cerchietti LC, Polo JM, Da Silva GF, Farinha P, Shaknovich R, Gascoyne RD, Dowdy SF, Melnick A. Sequential 

transcription factor targeting for diffuse large B-cell lymphomas. Cancer Res. 2008 May 1;68(9):3361-9. doi: 10.1158

/0008-5472.CAN-07-5817. PubMed PMID: 18451163; PubMed Central PMCID: PMC2748725.

Mir R, Tortosa A, Martinez-Soler F, Vidal A, Condom E, Pérez-Perarnau A, Ruiz-Larroya T, Gil J, Giménez-Bonafé P. 

Mdm2 antagonists induce apoptosis and synergize with cisplatin overcoming chemoresistance in TP53 wild-type 

ovarian cancer cells. Int J Cancer. 2013 Apr 1;132(7):1525-36. doi: 10.1002/ijc.27832. Epub 2012 Oct 11. PubMed 

PMID: 22961628.

 CYP2D6-K230DEL Zembutsu H, Sasa M, Kiyotani K, Mushiroda T, Nakamura Y. Should CYP2D6 inhibitors be administered in 

conjunction with tamoxifen? Expert Rev Anticancer Ther. 2011 Feb;11(2):185-93. doi: 10.1586/era.10.228. Review. 

PubMed PMID: 21342038.

 MUC16-H9993L https://cancer.sanger.ac.uk/cosmic/search?q=MUC16+K5232T

http://cancer.sanger.ac.uk/cosmic/search?q=5458805

https://cancer.sanger.ac.uk/cosmic/search?q=MUC16+S3985F

Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

 IGF2R-D1681Y Wellcome Trust Sanger Institute

https://cancer.sanger.ac.uk/cosmic/search?q=IGF2R+S1194L

 FAT3-A3354T http://grch37-cancer-legacy.sanger.ac.uk/cosmic/gene/analysis?
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3AAA&sn=&ss=&hn=&sh=&wgs=off&id=91765#

 CUBN-F2316L https://cancer.sanger.ac.uk/cosmic/search?q=CUBN+H1891R

 EPHA2-R876H https://www.ncbi.nlm.nih.gov/clinvar/variation/293406/

Faoro L, Singleton PA, Cervantes GM, Lennon FE, Choong NW, Kanteti R, Ferguson BD, Husain AN, Tretiakova MS, 

Ramnath N, Vokes EE, Salgia R. EphA2 mutation in lung squamous cell carcinoma promotes increased cell survival, 

cell invasion, focal adhesions, and mammalian target of rapamycin activation. J Biol Chem. 2010 Jun 11;285(24):

18575-85. doi: 10.1074/jbc.M109.075085. Epub 2010 Apr 1. PubMed PMID: 20360610; PubMed Central PMCID: 

PMC2881783.

http://snpeffect.switchlab.org/mutation/EPHA2_HUMAN/VAR_042125

 EPHB1-V562I Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute

http://snpeffect.switchlab.org/mutation/EPHB1_HUMAN/VAR_042171

Wellcome Trust Sanger Institute

Mäki-Nevala S, Kaur Sarhadi V, Tuononen K, Lagström S, Ellonen P, Rönty M, Wirtanen A, Knuuttila A, Knuutila S. 

Mutated ephrin receptor genes in non-small cell lung carcinoma and their occurrence with driver mutations-

targeted resequencing study on formalin-fixed, paraffin-embedded tumor material of 81 patients. Genes 

Chromosomes Cancer. 2013 Dec;52(12):1141-9. doi: 10.1002/gcc.22109. Epub 2013 Oct 7. PubMed PMID: 24123310.

 FLT1-M938V SNPeffect

TARGET GENES REFERENCES



ID 201005

NAME Anonymous

RELEASE DATE 2018-10-19 09:43

Oncompass Report

powered by Realtime Oncology Molecular Treatment Calculator

 Printing Date: 2018-10-19 09:43

 Page: 43 / 51

 Powered by Realtime Oncology Molecular Treatment Calculator.

 Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLANDAll rights reserved, Oncompass GMBH.

 E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com

TARGET GENES REFERENCES

 ESR1 wild-type Turner N, Pearson A, Sharpe R, Lambros M, Geyer F, Lopez-Garcia MA, Natrajan R, Marchio C, Iorns E, Mackay A, 

Gillett C, Grigoriadis A, Tutt A, Reis-Filho JS, Ashworth A. FGFR1 amplification drives endocrine therapy resistance 

and is a therapeutic target in breast cancer. Cancer Res. 2010 Mar 1;70(5):2085-94. doi: 10.1158/0008-5472.CAN-

09-3746. Epub 2010 Feb 23. PubMed PMID: 20179196; PubMed Central PMCID: PMC2832818.

Salkeni MA, Hall SJ. Metastatic breast cancer: Endocrine therapy landscape reshaped. Avicenna J Med. 2017 Oct-

Dec;7(4):144-152. doi: 10.4103/ajm.AJM_20_17. Review. PubMed PMID: 29119080; PubMed Central PMCID: 

PMC5655644.

Formisano L, Young CD, Bhola NE, Bulen B, Estrada VM, Wagle N, Van Allen E, Red Brewer ML, Jansen VM, 

Guerrero AL, Giltnane JM, Strcker T, Arteaga CL. Nuclear FGFR1 interaction with estrogen receptor (ER)  is 

associated with resistance to endocrine therapy in ER+/FGFR1-amplified breast cancer. [abstract]. In: Proceedings of 

the Thirty-Eighth Annual CTRC-AACR San Antonio Breast Cancer Symposium: 2015 Dec 8-12; San Antonio, TX. 

Philadelphia (PA): AACR; Cancer Res 2016;76(4 Suppl):Abstract nr S3-03.

Luigi Formisano, Yao Lu, Valerie M. Jansen, Joshua A. Bauer, Ariella B. Hanker, Melinda E. Sanders, Paula 

González-Ericsson, Sunkyu Kim, Monica Arnedos, Fabrice André, Carlos L. Arteaga. Gain-of-function kinase library 

screen identifies FGFR1 amplification as a mechanism of resistance to antiestrogens and CDK4/6 inhibitors in ER+ 

breast cancer [abstract]. In: Proceedings of the American Association for Cancer Research Annual Meeting 2017; 

2017 Apr 1-5; Washington, DC. Philadelphia (PA): AACR; Cancer Res 2017;77(13 Suppl):Abstract nr 1008. doi:10.1158

/1538-7445.AM2017-1008

Jennifer M. Giltnane, Justin Balko, Jasmine Mu, Jason Christiansen, Danielle Murphy, Ingrid Mayer, Ingrid Meszoely. 

Genomic alterations associated with resistance to antiestrogens identified by multiplatform molecular analysis in 

operable ER+ breast cancer. [abstract]. In: Proceedings of the 105th Annual Meeting of the American Association for 

Cancer Research; 2014 Apr 5-9; San Diego, CA. Philadelphia (PA): AACR; Cancer Res 2014;74(19 Suppl):Abstract nr 

2934. doi:10.1158/1538-7445.AM2014-2934

 mTOR wild-type Lee YR, Park J, Yu HN, Kim JS, Youn HJ, Jung SH. Up-regulation of PI3K/Akt signaling by 17beta-estradiol through 

activation of estrogen receptor-alpha, but not estrogen receptor-beta, and stimulates cell growth in breast cancer 

cells. Biochem Biophys Res Commun. 2005 Nov 4;336(4):1221-6. PubMed PMID: 16169518.

Faoro L, Singleton PA, Cervantes GM, Lennon FE, Choong NW, Kanteti R, Ferguson BD, Husain AN, Tretiakova MS, 

Ramnath N, Vokes EE, Salgia R. EphA2 mutation in lung squamous cell carcinoma promotes increased cell survival, 

cell invasion, focal adhesions, and mammalian target of rapamycin activation. J Biol Chem. 2010 Jun 11;285(24):

18575-85. doi: 10.1074/jbc.M109.075085. Epub 2010 Apr 1. PubMed PMID: 20360610; PubMed Central PMCID: 

PMC2881783.

Yardley DA, Noguchi S, Pritchard KI, Burris HA 3rd, Baselga J, Gnant M, Hortobagyi GN, Campone M, Pistilli B, 

Piccart M, Melichar B, Petrakova K, Arena FP, Erdkamp F, Harb WA, Feng W, Cahana A, Taran T, Lebwohl D, Rugo 

HS. Everolimus plus exemestane in postmenopausal patients with HR(+) breast cancer: BOLERO-2 final 

progression-free survival analysis. Adv Ther. 2013 Oct;30(10):870-84. doi: 10.1007/s12325-013-0060-1. Epub 2013 

Oct 25. Erratum in: Adv Ther. 2014 Sep;31(9):1008-9. PubMed PMID: 24158787; PubMed Central PMCID: 

PMC3898123.

Ciruelos Gil EM. Targeting the PI3K/AKT/mTOR pathway in estrogen receptor-positive breast cancer. Cancer Treat 

Rev. 2014 Aug;40(7):862-71. doi: 10.1016/j.ctrv.2014.03.004. Epub 2014 Mar 26. Review. PubMed PMID: 24774538.

Hortobagyi GN, Chen D, Piccart M, Rugo HS, Burris HA 3rd, Pritchard KI, Campone M, Noguchi S, Perez AT, Deleu I, 

Shtivelband M, Masuda N, Dakhil S, Anderson I, Robinson DM, He W, Garg A, McDonald ER 3rd, Bitter H, Huang A, 

Taran T, Bachelot T, Lebrun F, Lebwohl D, Baselga J. Correlative Analysis of Genetic Alterations and Everolimus 

Benefit in Hormone Receptor-Positive, Human Epidermal Growth Factor Receptor 2-Negative Advanced Breast 

Cancer: Results From BOLERO-2. J Clin Oncol. 2016 Feb 10;34(5):419-26. doi: 10.1200/JCO.2014.60.1971. Epub 2015 

Oct 26. PubMed PMID: 26503204; PubMed Central PMCID: PMC5070556.

 PIK3CA wild-type Lee YR, Park J, Yu HN, Kim JS, Youn HJ, Jung SH. Up-regulation of PI3K/Akt signaling by 17beta-estradiol through 

activation of estrogen receptor-alpha, but not estrogen receptor-beta, and stimulates cell growth in breast cancer 

cells. Biochem Biophys Res Commun. 2005 Nov 4;336(4):1221-6. PubMed PMID: 16169518.

SAURA, C., et al. LBA10_PRPrimary results of LORELEI: A phase II randomized, double-blind study of neoadjuvant 

letrozole (LET) plus taselisib versus LET plus placebo (PLA) in postmenopausal patients (pts) with ER+/HER2-

negative early breast cancer (EBC). Annals of Oncology, 2017, 28.suppl_5.

Ciruelos Gil EM. Targeting the PI3K/AKT/mTOR pathway in estrogen receptor-positive breast cancer. Cancer Treat 

Rev. 2014 Aug;40(7):862-71. doi: 10.1016/j.ctrv.2014.03.004. Epub 2014 Mar 26. Review. PubMed PMID: 24774538.

 AKT1 wild-type Lee YR, Park J, Yu HN, Kim JS, Youn HJ, Jung SH. Up-regulation of PI3K/Akt signaling by 17beta-estradiol through 

activation of estrogen receptor-alpha, but not estrogen receptor-beta, and stimulates cell growth in breast cancer 

cells. Biochem Biophys Res Commun. 2005 Nov 4;336(4):1221-6. PubMed PMID: 16169518.

Ciruelos Gil EM. Targeting the PI3K/AKT/mTOR pathway in estrogen receptor-positive breast cancer. Cancer Treat 

Rev. 2014 Aug;40(7):862-71. doi: 10.1016/j.ctrv.2014.03.004. Epub 2014 Mar 26. Review. PubMed PMID: 24774538.



ID 201005

NAME Anonymous

RELEASE DATE 2018-10-19 09:43

Oncompass Report

powered by Realtime Oncology Molecular Treatment Calculator

 Printing Date: 2018-10-19 09:43

 Page: 44 / 51

 Powered by Realtime Oncology Molecular Treatment Calculator.

 Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLANDAll rights reserved, Oncompass GMBH.

 E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com

TARGET GENES REFERENCES

 CDK4 wild-type Murphy CG, Dickler MN. The Role of CDK4/6 Inhibition in Breast Cancer. Oncologist. 2015 May;20(5):483-90. doi: 

10.1634/theoncologist.2014-0443. Epub 2015 Apr 15. Review. PubMed PMID: 25876993; PubMed Central PMCID: 

PMC4425391.

Luigi Formisano, Yao Lu, Valerie M. Jansen, Joshua A. Bauer, Ariella B. Hanker, Melinda E. Sanders, Paula 

González-Ericsson, Sunkyu Kim, Monica Arnedos, Fabrice André, Carlos L. Arteaga. Gain-of-function kinase library 

screen identifies FGFR1 amplification as a mechanism of resistance to antiestrogens and CDK4/6 inhibitors in ER+ 

breast cancer [abstract]. In: Proceedings of the American Association for Cancer Research Annual Meeting 2017; 

2017 Apr 1-5; Washington, DC. Philadelphia (PA): AACR; Cancer Res 2017;77(13 Suppl):Abstract nr 1008. doi:10.1158

/1538-7445.AM2017-1008

Sledge GW Jr, Toi M, Neven P, Sohn J, Inoue K, Pivot X, Burdaeva O, Okera M, Masuda N, Kaufman PA, Koh H, 

Grischke EM, Frenzel M, Lin Y, Barriga S, Smith IC, Bourayou N, Llombart-Cussac A. MONARCH 2: Abemaciclib in 

Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast Cancer Who Had Progressed While 

Receiving Endocrine Therapy. J Clin Oncol. 2017 Sep 1;35(25):2875-2884. doi: 10.1200/JCO.2017.73.7585. Epub 

2017 Jun 3. PubMed PMID: 28580882.

Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im SA, Masuda N, Colleoni M, DeMichele A, Loi S, Verma S, Iwata H, 

Harbeck N, Zhang K, Theall KP, Jiang Y, Bartlett CH, Koehler M, Slamon D. Fulvestrant plus palbociclib versus 

fulvestrant plus placebo for treatment of hormone-receptor-positive, HER2-negative metastatic breast cancer that 

progressed on previous endocrine therapy (PALOMA-3): final analysis of the multicentre, double-blind, phase 3 

randomised controlled trial. Lancet Oncol. 2016 Apr;17(4):425-39. doi: 10.1016/S1470-2045(15)00613-0. Epub 2016 

Mar 3. PubMed PMID: 26947331.

Finn RS, Crown JP, Lang I, Boer K, Bondarenko IM, Kulyk SO, Ettl J, Patel R, Pinter T, Schmidt M, Shparyk Y, 

Thummala AR, Voytko NL, Fowst C, Huang X, Kim ST, Randolph S, Slamon DJ. The cyclin-dependent kinase 4/6 

inhibitor palbociclib in combination with letrozole versus letrozole alone as first-line treatment of oestrogen 

receptor-positive, HER2-negative, advanced breast cancer (PALOMA-1/TRIO-18): a randomised phase 2 study. 

Lancet Oncol. 2015 Jan;16(1):25-35. doi: 10.1016/S1470-2045(14)71159-3. Epub 2014 Dec 16. PubMed PMID: 

25524798.

 CDK6 wild-type Murphy CG, Dickler MN. The Role of CDK4/6 Inhibition in Breast Cancer. Oncologist. 2015 May;20(5):483-90. doi: 

10.1634/theoncologist.2014-0443. Epub 2015 Apr 15. Review. PubMed PMID: 25876993; PubMed Central PMCID: 

PMC4425391.

Luigi Formisano, Yao Lu, Valerie M. Jansen, Joshua A. Bauer, Ariella B. Hanker, Melinda E. Sanders, Paula 

González-Ericsson, Sunkyu Kim, Monica Arnedos, Fabrice André, Carlos L. Arteaga. Gain-of-function kinase library 

screen identifies FGFR1 amplification as a mechanism of resistance to antiestrogens and CDK4/6 inhibitors in ER+ 

breast cancer [abstract]. In: Proceedings of the American Association for Cancer Research Annual Meeting 2017; 

2017 Apr 1-5; Washington, DC. Philadelphia (PA): AACR; Cancer Res 2017;77(13 Suppl):Abstract nr 1008. doi:10.1158

/1538-7445.AM2017-1008

Sledge GW Jr, Toi M, Neven P, Sohn J, Inoue K, Pivot X, Burdaeva O, Okera M, Masuda N, Kaufman PA, Koh H, 

Grischke EM, Frenzel M, Lin Y, Barriga S, Smith IC, Bourayou N, Llombart-Cussac A. MONARCH 2: Abemaciclib in 

Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast Cancer Who Had Progressed While 

Receiving Endocrine Therapy. J Clin Oncol. 2017 Sep 1;35(25):2875-2884. doi: 10.1200/JCO.2017.73.7585. Epub 

2017 Jun 3. PubMed PMID: 28580882.

Finn RS, Crown JP, Lang I, Boer K, Bondarenko IM, Kulyk SO, Ettl J, Patel R, Pinter T, Schmidt M, Shparyk Y, 

Thummala AR, Voytko NL, Fowst C, Huang X, Kim ST, Randolph S, Slamon DJ. The cyclin-dependent kinase 4/6 

inhibitor palbociclib in combination with letrozole versus letrozole alone as first-line treatment of oestrogen 

receptor-positive, HER2-negative, advanced breast cancer (PALOMA-1/TRIO-18): a randomised phase 2 study. 

Lancet Oncol. 2015 Jan;16(1):25-35. doi: 10.1016/S1470-2045(14)71159-3. Epub 2014 Dec 16. PubMed PMID: 

25524798.

Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im SA, Masuda N, Colleoni M, DeMichele A, Loi S, Verma S, Iwata H, 

Harbeck N, Zhang K, Theall KP, Jiang Y, Bartlett CH, Koehler M, Slamon D. Fulvestrant plus palbociclib versus 

fulvestrant plus placebo for treatment of hormone-receptor-positive, HER2-negative metastatic breast cancer that 

progressed on previous endocrine therapy (PALOMA-3): final analysis of the multicentre, double-blind, phase 3 

randomised controlled trial. Lancet Oncol. 2016 Apr;17(4):425-39. doi: 10.1016/S1470-2045(15)00613-0. Epub 2016 

Mar 3. PubMed PMID: 26947331.
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 FGFR1 wild-type Gozgit JM, Wong MJ, Moran L, Wardwell S, Mohemmad QK, Narasimhan NI, Shakespeare WC, Wang F, Clackson T, 

Rivera VM. Ponatinib (AP24534), a multitargeted pan-FGFR inhibitor with activity in multiple FGFR-amplified or 

mutated cancer models. Mol Cancer Ther. 2012 Mar;11(3):690-9. doi: 10.1158/1535-7163.MCT-11-0450. Epub 2012 Jan 

11. PubMed PMID: 22238366.

Shiang CY, Qi Y, Wang B, Lazar V, Wang J, Fraser Symmans W, Hortobagyi GN, Andre F, Pusztai L. Amplification of 

fibroblast growth factor receptor-1 in breast cancer and the effects of brivanib alaninate. Breast Cancer Res Treat. 

2010 Oct;123(3):747-55. doi: 10.1007/s10549-009-0677-6. Epub 2009 Dec 19. PubMed PMID: 20024612.

André F, Bachelot T, Campone M, Dalenc F, Perez-Garcia JM, Hurvitz SA, Turner N, Rugo H, Smith JW, Deudon S, 

Shi M, Zhang Y, Kay A, Porta DG, Yovine A, Baselga J. Targeting FGFR with dovitinib (TKI258): preclinical and 

clinical data in breast cancer. Clin Cancer Res. 2013 Jul 1;19(13):3693-702. doi: 10.1158/1078-0432.CCR-13-0190. 

Epub 2013 May 8. PubMed PMID: 23658459.

Soria JC, DeBraud F, Bahleda R, Adamo B, Andre F, Dienstmann R, Delmonte A, Cereda R, Isaacson J, Litten J, 

Allen A, Dubois F, Saba C, Robert R, D'Incalci M, Zucchetti M, Camboni MG, Tabernero J. Phase I/IIa study 

evaluating the safety, efficacy, pharmacokinetics, and pharmacodynamics of lucitanib in advanced solid tumors. 

Ann Oncol. 2014 Nov;25(11):2244-51. doi: 10.1093/annonc/mdu390. Epub 2014 Sep 5. Erratum in: Ann Oncol. 2015 

Feb;26(2):445. Dientsmann, R [corrected to Dienstmann, R]. PubMed PMID: 25193991.

Musolino A, Campone M, Neven P, Denduluri N, Barrios CH, Cortes J, Blackwell K, Soliman H, Kahan Z, Bonnefoi H, 

Squires M, Zhang Y, Deudon S, Shi MM, André F. Phase II, randomized, placebo-controlled study of dovitinib in 

combination with fulvestrant in postmenopausal patients with HR(+), HER2(-) breast cancer that had progressed 

during or after prior endocrine therapy. Breast Cancer Res. 2017 Feb 10;19(1):18. doi: 10.1186/s13058-017-0807-8. 

PubMed PMID: 28183331; PubMed Central PMCID: PMC5301372.
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TARGET GENES REFERENCES

 MDM2 wild-type Mir R, Tortosa A, Martinez-Soler F, Vidal A, Condom E, Pérez-Perarnau A, Ruiz-Larroya T, Gil J, Giménez-Bonafé P. 

Mdm2 antagonists induce apoptosis and synergize with cisplatin overcoming chemoresistance in TP53 wild-type 

ovarian cancer cells. Int J Cancer. 2013 Apr 1;132(7):1525-36. doi: 10.1002/ijc.27832. Epub 2012 Oct 11. PubMed 

PMID: 22961628.

DETAILED DESCRIPTION OF DRIVER AND TARGET GENES

DRIVER GENES

Name Description

ASXL1 Probable Polycomb group (PcG) protein involved in transcriptional regulation mediated by ligand-bound nuclear 

hormone receptors, such as retinoic acid receptors (RARs) and peroxisome proliferator-activated receptor gamma 

(PPARG). Acts as coactivator of RARA and RXRA through association with NCOA1. Acts as corepressor through 

recruitment of KDM1A and CBX5 to target genes in a cell-type specific manner; the function seems to involve 

differential recruitment of methylated histone H3 to respective promoters. Acts as corepressor for PPARG and 

suppresses its adipocyte differentiation-inducing activity (By similarity). Non-catalytic component of the PR-DUB 

complex, a complex that specifically mediates deubiquitination of histone H2A monoubiquitinated at Lys-119 

(H2AK119ub1).

AXIN1 Component of the beta-catenin destruction complex required for regulating CTNNB1 levels through 

phosphorylation and ubiquitination, and modulating Wnt-signaling. Controls dorsoventral patterning via two 

opposing effects; down-regulates CTNNB1 to inhibit the Wnt signaling pathway and ventralize embryos, but also 

dorsalizes embryos by activating a Wnt-independent JNK signaling pathway. In Wnt signaling, probably facilitates 

the phosphorylation of CTNNB1 and APC by GSK3B. Likely to function as a tumor suppressor. Facilitates the 

phosphorylation of TP53 by HIPK2 upon ultraviolet irradiation. Enhances TGF-beta signaling by recruiting the 

RNF111 E3 ubiquitin ligase and promoting the degradation of inhibitory SMAD7. Also component of the AXIN1-

HIPK2-TP53 complex which controls cell growth, apoptosis and development.

CHEK2 Serine/threonine-protein kinase which is required for checkpoint-mediated cell cycle arrest, activation of DNA 

repair and apoptosis in response to the presence of DNA double-strand breaks. May also negatively regulate cell 

cycle progression during unperturbed cell cycles. Following activation, phosphorylates numerous effectors 

preferentially at the consensus sequence [L-X-R-X-X-S/T]. Regulates cell cycle checkpoint arrest through 

phosphorylation of CDC25A, CDC25B and CDC25C, inhibiting their activity. Inhibition of CDC25 phosphatase 

activity leads to increased inhibitory tyrosine phosphorylation of CDK-cyclin complexes and blocks cell cycle 

progression. May also phosphorylate NEK6 which is involved in G2/M cell cycle arrest. Regulates DNA repair 

through phosphorylation of BRCA2, enhancing the association of RAD51 with chromatin which promotes DNA 

repair by homologous recombination. Also stimulates the transcription of genes involved in DNA repair (including 

BRCA2) through the phosphorylation and activation of the transcription factor FOXM1. Regulates apoptosis through 

the phosphorylation of p53/TP53, MDM4 and PML. Phosphorylation of p53/TP53 at Ser-20 by CHEK2 may alleviate 

inhibition by MDM2, leading to accumulation of active p53/TP53. Phosphorylation of MDM4 may also reduce 

degradation of p53/TP53. Also controls the transcription of pro-apoptotic genes through phosphorylation of the 

transcription factor E2F1. Tumor suppressor, it may also have a DNA damage-independent function in mitotic 

spindle assembly by phosphorylating BRCA1. Its absence may be a cause of the chromosomal instability observed 

in some cancer cells.

CUBN Cotransporter which plays a role in lipoprotein, vitamin and iron metabolism, by facilitating their uptake. Binds to 

ALB, MB, Kappa and lambda-light chains, TF, hemoglobin, GC, SCGB1A1, APOA1, high density lipoprotein, and the 

GIF-cobalamin complex. The binding of all ligands requires calcium. Serves as important transporter in several 

absorptive epithelia, including intestine, renal proximal tubules and embryonic yolk sac. Interaction with LRP2 

mediates its trafficking throughout vesicles and facilitates the uptake of specific ligands like GC, hemoglobin, ALB, 

TF and SCGB1A1. Interaction with AMN controls its trafficking to the plasma membrane and facilitates endocytosis 

of ligands. May play an important role in the development of the peri-implantation embryo through internalization of 

APOA1 and cholesterol. Binds to LGALS3 at the maternal-fetal interface.

CYP2D6 Responsible for the metabolism of many drugs and environmental chemicals that it oxidizes. It is involved in the 

metabolism of drugs such as antiarrhythmics, adrenoceptor antagonists, and tricyclic antidepressants.

EPHA2 Receptor tyrosine kinase which binds promiscuously membrane-bound ephrin-A family ligands residing on adjacent 

cells, leading to contact-dependent bidirectional signaling into neighboring cells. The signaling pathway 

downstream of the receptor is referred to as forward signaling while the signaling pathway downstream of the 

ephrin ligand is referred to as reverse signaling. Activated by the ligand ephrin-A1/EFNA1 regulates migration, 

integrin-mediated adhesion, proliferation and differentiation of cells. Regulates cell adhesion and differentiation 

through DSG1/desmoglein-1 and inhibition of the ERK1/ERK2 (MAPK3/MAPK1, respectively) signaling pathway. May 

also participate in UV radiation-induced apoptosis and have a ligand-independent stimulatory effect on chemotactic 

cell migration. During development, may function in distinctive aspects of pattern formation and subsequently in 

development of several fetal tissues. Involved for instance in angiogenesis, in early hindbrain development and 

epithelial proliferation and branching morphogenesis during mammary gland development. Engaged by the ligand 

ephrin-A5/EFNA5 may regulate lens fiber cells shape and interactions and be important for lens transparency 

development and maintenance. With ephrin-A2/EFNA2 may play a role in bone remodeling through regulation of 

osteoclastogenesis and osteoblastogenesis.
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DRIVER GENES

Name Description

EPHB1 Receptor tyrosine kinase which binds promiscuously transmembrane ephrin-B family ligands residing on adjacent 

cells, leading to contact-dependent bidirectional signaling into neighboring cells. The signaling pathway 

downstream of the receptor is referred to as forward signaling while the signaling pathway downstream of the 

ephrin ligand is referred to as reverse signaling. Cognate/functional ephrin ligands for this receptor include EFNB1, 

EFNB2 and EFNB3. During nervous system development, regulates retinal axon guidance redirecting ipsilaterally 

ventrotemporal retinal ganglion cells axons at the optic chiasm midline. This probably requires repulsive interaction 

with EFNB2. In the adult nervous system together with EFNB3, regulates chemotaxis, proliferation and polarity of 

the hippocampus neural progenitors. In addition to its role in axon guidance plays also an important redundant role 

with other ephrin-B receptors in development and maturation of dendritic spines and synapse formation. May also 

regulate angiogenesis. More generally, may play a role in targeted cell migration and adhesion. Upon activation by 

EFNB1 and probably other ephrin-B ligands activates the MAPK/ERK and the JNK signaling cascades to regulate 

cell migration and adhesion respectively.

ESR1 Nuclear hormone receptor. The steroid hormones and their receptors are involved in the regulation of eukaryotic 

gene expression and affect cellular proliferation and differentiation in target tissues. Ligand-dependent nuclear 

transactivation involves either direct homodimer binding to a palindromic estrogen response element (ERE) 

sequence or association with other DNA-binding transcription factors, such as AP-1/c-Jun, c-Fos, ATF-2, Sp1 and 

Sp3, to mediate ERE-independent signaling. Ligand binding induces a conformational change allowing subsequent 

or combinatorial association with multiprotein coactivator complexes through LXXLL motifs of their respective 

components. Mutual transrepression occurs between the estrogen receptor (ER) and NF-kappa-B in a cell-type 

specific manner. Decreases NF-kappa-B DNA-binding activity and inhibits NF-kappa-B-mediated transcription from 

the IL6 promoter and displace RELA/p65 and associated coregulators from the promoter. Recruited to the NF-

kappa-B response element of the CCL2 and IL8 promoters and can displace CREBBP. Present with NF-kappa-B 

components RELA/p65 and NFKB1/p50 on ERE sequences. Can also act synergistically with NF-kappa-B to activate 

transcription involving respective recruitment adjacent response elements; the function involves CREBBP. Can 

activate the transcriptional activity of TFF1. Also mediates membrane-initiated estrogen signaling involving various 

kinase cascades. Isoform 3 is involved in activation of NOS3 and endothelial nitric oxide production. Isoforms 

lacking one or several functional domains are thought to modulate transcriptional activity by competitive ligand or 

DNA binding and/or heterodimerization with the full length receptor. Essential for MTA1-mediated transcriptional 

regulation of BRCA1 and BCAS3. Isoform 3 can bind to ERE and inhibit isoform 1.

FAT3 May play a role in the interactions between neurites derived from specific subsets of neurons during development.

FGFR1 Tyrosine-protein kinase that acts as cell-surface receptor for fibroblast growth factors and plays an essential role in 

the regulation of embryonic development, cell proliferation, differentiation and migration. Required for normal 

mesoderm patterning and correct axial organization during embryonic development, normal skeletogenesis and 

normal development of the gonadotropin-releasing hormone (GnRH) neuronal system. Phosphorylates PLCG1, 

FRS2, GAB1 and SHB. Ligand binding leads to the activation of several signaling cascades. Activation of PLCG1 

leads to the production of the cellular signaling molecules diacylglycerol and inositol 1,4,5-trisphosphate. 

Phosphorylation of FRS2 triggers recruitment of GRB2, GAB1, PIK3R1 and SOS1, and mediates activation of RAS, 

MAPK1/ERK2, MAPK3/ERK1 and the MAP kinase signaling pathway, as well as of the AKT1 signaling pathway. 

Promotes phosphorylation of SHC1, STAT1 and PTPN11/SHP2. In the nucleus, enhances RPS6KA1 and CREB1 activity 

and contributes to the regulation of transcription. FGFR1 signaling is down-regulated by IL17RD/SEF, and by FGFR1 

ubiquitination, internalization and degradation.

IGSF10 Involved in the control of early migration of neurons expressing gonadotropin-releasing hormone (GNRH neurons) 

(By similarity). May be involved in the maintenance of osteochondroprogenitor cells pool (By similarity).

JAK1 Tyrosine kinase of the non-receptor type, involved in the IFN-alpha/beta/gamma signal pathway. Kinase partner for 

the interleukin (IL)-2 receptor.

KDM5A Histone demethylase that specifically demethylates Lys-4 of histone H3, thereby playing a central role in histone 

code. Does not demethylate histone H3 Lys-9, H3 Lys-27, H3 Lys-36, H3 Lys-79 or H4 Lys-20. Demethylates 

trimethylated and dimethylated but not monomethylated H3 Lys-4. May stimulate transcription mediated by nuclear 

receptors. May be involved in transcriptional regulation of Hox proteins during cell differentiation. May participate in 

transcriptional repression of cytokines such as CXCL12. Plays a role in the regulation of the circadian rhythm and in 

maintaining the normal periodicity of the circadian clock. In a histone demethylase-independent manner, acts as a 

coactivator of the CLOCK-ARNTL/BMAL1-mediated transcriptional activation of PER1/2 and other clock-controlled 

genes and increases histone acetylation at PER1/2 promoters by inhibiting the activity of HDAC1 (By similarity).

KMT2C Histone methyltransferase. Methylates Lys-4 of histone H3. H3 Lys-4 methylation represents a specific tag for 

epigenetic transcriptional activation. Central component of the MLL2/3 complex, a coactivator complex of nuclear 

receptors, involved in transcriptional coactivation. KMT2C/MLL3 may be a catalytic subunit of this complex. May be 

involved in leukemogenesis and developmental disorder.

KRAS Ras proteins bind GDP/GTP and possess intrinsic GTPase activity. Plays an important role in the regulation of cell 

proliferation (PubMed:23698361, PubMed:22711838). Plays a role in promoting oncogenic events by inducing 

transcriptional silencing of tumor suppressor genes (TSGs) in colorectal cancer (CRC) cells in a ZNF304-dependent 

manner (PubMed:24623306). Enzyme regulation : Alternates between an inactive form bound to GDP and an active 

form bound to GTP. Activated by a guanine nucleotide-exchange factor (GEF) and inactivated by a GTPase-

activating protein (GAP). Interaction with SOS1 promotes exchange of bound GDP by GTP.

LRP1B Potential cell surface proteins that bind and internalize ligands in the process of receptor-mediated endocytosis

MAGI3 Acts as a scaffolding protein at cell-cell junctions, thereby regulating various cellular and signaling processes. 

Cooperates with PTEN to modulate the kinase activity of AKT1. Its interaction with PTPRB and tyrosine 

phosphorylated proteins suggests that it may link receptor tyrosine phosphatase with its substrates at the plasma 

membrane. In polarized epithelial cells, involved in efficient trafficking of TGFA to the cell surface. Regulates the 

ability of LPAR2 to activate ERK and RhoA pathways. Regulates the JNK signaling cascade via its interaction with 

FZD4 and VANGL2.

MUC16 Thought to provide a protective, lubricating barrier against particles and infectious agents at mucosal surfaces.
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PDL1 Involved in the costimulatory signal, essential for T-cell proliferation and production of IL10 and IFNG, in an IL2-

dependent and a PDCD1-independent manner. Interaction with PDCD1 inhibits T-cell proliferation and cytokine 

production.

TP53 Acts as a tumor suppressor in many tumor types; induces growth arrest or apoptosis depending on the 

physiological circumstances and cell type. Involved in cell cycle regulation as a trans-activator that acts to 

negatively regulate cell division by controlling a set of genes required for this process. One of the activated genes 

is an inhibitor of cyclin-dependent kinases. Apoptosis induction seems to be mediated either by stimulation of BAX 

and FAS antigen expression, or by repression of Bcl-2 expression. In cooperation with mitochondrial PPIF is 

involved in activating oxidative stress-induced necrosis; the function is largely independent of transcription. Induces 

the transcription of long intergenic non-coding RNA p21 (lincRNA-p21) and lincRNA-Mkln1. LincRNA-p21 participates 

in TP53-dependent transcriptional repression leading to apoptosis and seem to have to effect on cell-cycle 

regulation. Implicated in Notch signaling cross-over. Prevents CDK7 kinase activity when associated to CAK 

complex in response to DNA damage, thus stopping cell cycle progression. Isoform 2 enhances the transactivation 

activity of isoform 1 from some but not all TP53-inducible promoters. Isoform 4 suppresses transactivation activity 

and impairs growth suppression mediated by isoform 1. Isoform 7 inhibits isoform 1-mediated apoptosis. Regulates 

the circadian clock by repressing CLOCK-ARNTL/BMAL1-mediated transcriptional activation of PER2 (PubMed:

24051492).

ZNF217 Binds to the promoters of target genes and functions as repressor. Promotes cell proliferation and antagonizes cell 

death. Promotes phosphorylation of AKT1 at Ser-473.

DETAILED DESCRIPTION OF DRIVER AND TARGET GENES

TARGET GENES

Name Description

AKT1 AKT1 is one of 3 closely related serine/threonine-protein kinases (AKT1, AKT2 and AKT3) called the AKT kinase, and 

which regulate many processes including metabolism, proliferation, cell survival, growth and angiogenesis. This is 

mediated through serine and/or threonine phosphorylation of a range of downstream substrates. Over 100 

substrate candidates have been reported so far, but for most of them, no isoform specificity has been reported. 

AKT is responsible of the regulation of glucose uptake by mediating insulin-induced translocation of the SLC2A4

/GLUT4 glucose transporter to the cell surface. Phosphorylation of PTPN1 at Ser-50 negatively modulates its 

phosphatase activity preventing dephosphorylation of the insulin receptor and the attenuation of insulin signaling. 

Phosphorylation of TBC1D4 triggers the binding of this effector to inhibitory 14-3-3 proteins, which is required for 

insulin-stimulated glucose transport. AKT regulates also the storage of glucose in the form of glycogen by 

phosphorylating GSK3A at Ser-21 and GSK3B at Ser-9, resulting in inhibition of its kinase activity. Phosphorylation 

of GSK3 isoforms by AKT is also thought to be one mechanism by which cell proliferation is driven. AKT regulates 

also cell survival via the phosphorylation of MAP3K5 (apoptosis signal-related kinase). Phosphorylation of Ser-83 

decreases MAP3K5 kinase activity stimulated by oxidative stress and thereby prevents apoptosis. AKT mediates 

insulin-stimulated protein synthesis by phosphorylating TSC2 at Ser-939 and Thr-1462, thereby activating mTORC1 

signaling and leading to both phosphorylation of 4E-BP1 and in activation of RPS6KB1. AKT is involved in the 

phosphorylation of members of the FOXO factors (Forkhead family of transcription factors), leading to binding of 14-

3-3 proteins and cytoplasmic localization. In particular, FOXO1 is phosphorylated at Thr-24, Ser-256 and Ser-319. 

FOXO3 and FOXO4 are phosphorylated on equivalent sites. AKT has an important role in the regulation of NF-

kappa-B-dependent gene transcription and positively regulates the activity of CREB1 (cyclic AMP (cAMP)-response 

element binding protein). The phosphorylation of CREB1 induces the binding of accessory proteins that are 

necessary for the transcription of pro-survival genes such as BCL2 and MCL1. AKT phosphorylates Ser-454 on ATP 

citrate lyase (ACLY), thereby potentially regulating ACLY activity and fatty acid synthesis. Activates the 3B isoform 

of cyclic nucleotide phosphodiesterase (PDE3B) via phosphorylation of Ser-273, resulting in reduced cyclic AMP 

levels and inhibition of lipolysis. Phosphorylates PIKFYVE on Ser-318, which results in increased PI(3)P-5 activity. 

The Rho GTPase-activating protein DLC1 is another substrate and its phosphorylation is implicated in the regulation 

cell proliferation and cell growth. AKT plays a role as key modulator of the AKT-mTOR signaling pathway controlling 

the tempo of the process of newborn neurons integration during adult neurogenesis, including correct neuron 

positioning, dendritic development and synapse formation. Signals downstream of phosphatidylinositol 3-kinase (PI

(3)K) to mediate the effects of various growth factors such as platelet-derived growth factor (PDGF), epidermal 

growth factor (EGF), insulin and insulin-like growth factor I (IGF-I). AKT mediates the antiapoptotic effects of IGF-I. 

Essential for the SPATA13-mediated regulation of cell migration and adhesion assembly and disassembly. May be 

involved in the regulation of the placental development. Phosphorylates STK4/MST1 at Thr-120 and Thr-387 leading 

to inhibition of its: kinase activity, nuclear translocation, autophosphorylation and ability to phosphorylate FOXO3. 

Phosphorylates STK3/MST2 at Thr-117 and Thr-384 leading to inhibition of its: cleavage, kinase activity, 

autophosphorylation at Thr-180, binding to RASSF1 and nuclear translocation. Phosphorylates SRPK2 and enhances 

its kinase activity towards SRSF2 and ACIN1 and promotes its nuclear translocation. Phosphorylates RAF1 at Ser-

259 and negatively regulates its activity. Phosphorylat

CDK4 Ser/Thr-kinase component of cyclin D-CDK4 (DC) complexes that phosphorylate and inhibit members of the 

retinoblastoma (RB) protein family including RB1 and regulate the cell-cycle during G(1)/S transition. Phosphorylation 

of RB1 allows dissociation of the transcription factor E2F from the RB/E2F complexes and the subsequent 

transcription of E2F target genes which are responsible for the progression through the G(1) phase. 

Hypophosphorylates RB1 in early G(1) phase. Cyclin D-CDK4 complexes are major integrators of various 

mitogenenic and antimitogenic signals. Also phosphorylates SMAD3 in a cell-cycle-dependent manner and 

represses its transcriptional activity. Component of the ternary complex, cyclin D/CDK4/CDKN1B, required for 

nuclear translocation and activity of the cyclin D-CDK4 complex.
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CDK6 Serine/threonine-protein kinase involved in the control of the cell cycle and differentiation; promotes G1/S 

transition. Phosphorylates pRB/RB1 and NPM1. Interacts with D-type G1 cyclins during interphase at G1 to form a pRB

/RB1 kinase and controls the entrance into the cell cycle. Involved in initiation and maintenance of cell cycle exit 

during cell differentiation; prevents cell proliferation and regulates negatively cell differentiation, but is required for 

the proliferation of specific cell types (e.g. erythroid and hematopoietic cells). Essential for cell proliferation within 

the dentate gyrus of the hippocampus and the subventricular zone of the lateral ventricles. Required during 

thymocyte development. Promotes the production of newborn neurons, probably by modulating G1 length. 

Promotes, at least in astrocytes, changes in patterns of gene expression, changes in the actin cytoskeleton 

including loss of stress fibers, and enhanced motility during cell differentiation. Prevents myeloid differentiation by 

interfering with RUNX1 and reducing its transcription transactivation activity, but promotes proliferation of normal 

myeloid progenitors. Delays senescence. Promotes the proliferation of beta-cells in pancreatic islets of Langerhans. 

May play a role in the centrosome organization during the cell cycle phases (PubMed:23918663).

EGFR Receptor tyrosine kinase binding ligands of the EGF family and activating several signaling cascades to convert 

extracellular cues into appropriate cellular responses. Known ligands include EGF, TGFA/TGF-alpha, amphiregulin, 

epigen/EPGN, BTC/betacellulin, epiregulin/EREG and HBEGF/heparin-binding EGF. Ligand binding triggers receptor 

homo- and/or heterodimerization and autophosphorylation on key cytoplasmic residues. The phosphorylated 

receptor recruits adapter proteins like GRB2 which in turn activates complex downstream signaling cascades. 

Activates at least 4 major downstream signaling cascades including the RAS-RAF-MEK-ERK, PI3 kinase-AKT, 

PLCgamma-PKC and STATs modules. May also activate the NF-kappa-B signaling cascade. Also directly 

phosphorylates other proteins like RGS16, activating its GTPase activity and probably coupling the EGF receptor 

signaling to the G protein-coupled receptor signaling. Also phosphorylates MUC1 and increases its interaction with 

SRC and CTNNB1/beta-catenin Isoform 2 may act as an antagonist of EGF action

ESR1 Nuclear hormone receptor. The steroid hormones and their receptors are involved in the regulation of eukaryotic 

gene expression and affect cellular proliferation and differentiation in target tissues. Ligand-dependent nuclear 

transactivation involves either direct homodimer binding to a palindromic estrogen response element (ERE) 

sequence or association with other DNA-binding transcription factors, such as AP-1/c-Jun, c-Fos, ATF-2, Sp1 and 

Sp3, to mediate ERE-independent signaling. Ligand binding induces a conformational change allowing subsequent 

or combinatorial association with multiprotein coactivator complexes through LXXLL motifs of their respective 

components. Mutual transrepression occurs between the estrogen receptor (ER) and NF-kappa-B in a cell-type 

specific manner. Decreases NF-kappa-B DNA-binding activity and inhibits NF-kappa-B-mediated transcription from 

the IL6 promoter and displace RELA/p65 and associated coregulators from the promoter. Recruited to the NF-

kappa-B response element of the CCL2 and IL8 promoters and can displace CREBBP. Present with NF-kappa-B 

components RELA/p65 and NFKB1/p50 on ERE sequences. Can also act synergistically with NF-kappa-B to activate 

transcription involving respective recruitment adjacent response elements; the function involves CREBBP. Can 

activate the transcriptional activity of TFF1. Also mediates membrane-initiated estrogen signaling involving various 

kinase cascades. Isoform 3 is involved in activation of NOS3 and endothelial nitric oxide production. Isoforms 

lacking one or several functional domains are thought to modulate transcriptional activity by competitive ligand or 

DNA binding and/or heterodimerization with the full length receptor. Essential for MTA1-mediated transcriptional 

regulation of BRCA1 and BCAS3. Isoform 3 can bind to ERE and inhibit isoform 1.

FGFR1 Tyrosine-protein kinase that acts as cell-surface receptor for fibroblast growth factors and plays an essential role in 

the regulation of embryonic development, cell proliferation, differentiation and migration. Required for normal 

mesoderm patterning and correct axial organization during embryonic development, normal skeletogenesis and 

normal development of the gonadotropin-releasing hormone (GnRH) neuronal system. Phosphorylates PLCG1, 

FRS2, GAB1 and SHB. Ligand binding leads to the activation of several signaling cascades. Activation of PLCG1 

leads to the production of the cellular signaling molecules diacylglycerol and inositol 1,4,5-trisphosphate. 

Phosphorylation of FRS2 triggers recruitment of GRB2, GAB1, PIK3R1 and SOS1, and mediates activation of RAS, 

MAPK1/ERK2, MAPK3/ERK1 and the MAP kinase signaling pathway, as well as of the AKT1 signaling pathway. 

Promotes phosphorylation of SHC1, STAT1 and PTPN11/SHP2. In the nucleus, enhances RPS6KA1 and CREB1 activity 

and contributes to the regulation of transcription. FGFR1 signaling is down-regulated by IL17RD/SEF, and by FGFR1 

ubiquitination, internalization and degradation.

JAK1 Tyrosine kinase of the non-receptor type, involved in the IFN-alpha/beta/gamma signal pathway. Kinase partner for 

the interleukin (IL)-2 receptor.

MDM2 E3 ubiquitin-protein ligase that mediates ubiquitination of p53/TP53, leading to its degradation by the proteasome. 

Inhibits p53/TP53- and p73/TP73-mediated cell cycle arrest and apoptosis by binding its transcriptional activation 

domain. Also acts as a ubiquitin ligase E3 toward itself and ARRB1. Permits the nuclear export of p53/TP53. 

Promotes proteasome-dependent ubiquitin-independent degradation of retinoblastoma RB1 protein. Inhibits DAXX-

mediated apoptosis by inducing its ubiquitination and degradation. Component of the TRIM28/KAP1-MDM2-p53

/TP53 complex involved in stabilizing p53/TP53. Also component of the TRIM28/KAP1-ERBB4-MDM2 complex 

which links growth factor and DNA damage response pathways. Mediates ubiquitination and subsequent 

proteasome degradation of DYRK2 in nucleus. Ubiquitinates IGF1R and SNAI1 and promotes them to proteasomal 

degradation.
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DETAILED DESCRIPTION OF DRIVER AND TARGET GENES

TARGET GENES

Name Description

mTOR Serine/threonine protein kinase which is a central regulator of cellular metabolism, growth and survival in response 

to hormones, growth factors, nutrients, energy and stress signals. MTOR directly or indirectly regulates the 

phosphorylation of at least 800 proteins. Functions as part of 2 structurally and functionally distinct signaling 

complexes mTORC1 and mTORC2 (mTOR complex 1 and 2). Activated mTORC1 up-regulates protein synthesis by 

phosphorylating key regulators of mRNA translation and ribosome synthesis. This includes phosphorylation of 

EIF4EBP1 and release of its inhibition toward the elongation initiation factor 4E (eiF4E). Moreover, phosphorylates 

and activates RPS6KB1 and RPS6KB2 that promote protein synthesis by modulating the activity of their downstream 

targets including ribosomal protein S6, eukaryotic translation initiation factor EIF4B, and the inhibitor of translation 

initiation PDCD4. Stimulates the pyrimidine biosynthesis pathway, both by acute regulation through RPS6KB1-

mediated phosphorylation of the biosynthetic enzyme CAD, and delayed regulation, through transcriptional 

enhancement of the pentose phosphate pathway which produces 5-phosphoribosyl-1-pyrophosphate (PRPP), an 

allosteric activator of CAD at a later step in synthesis, this function is dependent on the mTORC1 complex. 

Regulates ribosome synthesis by activating RNA polymerase III-dependent transcription through phosphorylation 

and inhibition of MAF1 an RNA polymerase III-repressor. In parallel to protein synthesis, also regulates lipid 

synthesis through SREBF1/SREBP1 and LPIN1. To maintain energy homeostasis mTORC1 may also regulate 

mitochondrial biogenesis through regulation of PPARGC1A. mTORC1 also negatively regulates autophagy through 

phosphorylation of ULK1. Under nutrient sufficiency, phosphorylates ULK1 at Ser-758, disrupting the interaction with 

AMPK and preventing activation of ULK1. Also prevents autophagy through phosphorylation of the autophagy 

inhibitor DAP. mTORC1 exerts a feedback control on upstream growth factor signaling that includes 

phosphorylation and activation of GRB10 a INSR-dependent signaling suppressor. Among other potential targets 

mTORC1 may phosphorylate CLIP1 and regulate microtubules. As part of the mTORC2 complex MTOR may regulate 

other cellular processes including survival and organization of the cytoskeleton. Plays a critical role in the 

phosphorylation at Ser-473 of AKT1, a pro-survival effector of phosphoinositide 3-kinase, facilitating its activation by 

PDK1. mTORC2 may regulate the actin cytoskeleton, through phosphorylation of PRKCA, PXN and activation of the 

Rho-type guanine nucleotide exchange factors RHOA and RAC1A or RAC1B. mTORC2 also regulates the 

phosphorylation of SGK1 at Ser-422.

PARP1 Involved in the base excision repair (BER) pathway, by catalyzing the poly(ADP-ribosyl)ation of a limited number of 

acceptor proteins involved in chromatin architecture and in DNA metabolism. This modification follows DNA 

damages and appears as an obligatory step in a detection/signaling pathway leading to the reparation of DNA 

strand breaks. Mediates the poly(ADP-ribosyl)ation of APLF and CHFR. Positively regulates the transcription of 

MTUS1 and negatively regulates the transcription of MTUS2/TIP150. With EEF1A1 and TXK, forms a complex that 

acts as a T-helper 1 (Th1) cell-specific transcription factor and binds the promoter of IFN-gamma to directly regulate 

its transcription, and is thus involved importantly in Th1 cytokine production. Required for PARP9 and DTX3L 

recruitment to DNA damage sites. PARP1-dependent PARP9-DTX3L-mediated ubiquitination promotes the rapid 

and specific recruitment of 53BP1/TP53BP1, UIMC1/RAP80, and BRCA1 to DNA damage sites.

PIK3CA Phosphoinositide-3-kinase (PI3K) that phosphorylates PtdIns (Phosphatidylinositol), PtdIns4P (Phosphatidylinositol 

4-phosphate) and PtdIns(4,5)P2 (Phosphatidylinositol 4,5-bisphosphate) to generate phosphatidylinositol 3,4,5-

trisphosphate (PIP3). PIP3 plays a key role by recruiting PH domain-containing proteins to the membrane, including 

AKT1 and PDPK1, activating signaling cascades involved in cell growth, survival, proliferation, motility and 

morphology. Participates in cellular signaling in response to various growth factors. Involved in the activation of 

AKT1 upon stimulation by receptor tyrosine kinases ligands such as EGF, insulin, IGF1, VEGFA and PDGF. Involved 

in signaling via insulin-receptor substrate (IRS) proteins. Essential in endothelial cell migration during vascular 

development through VEGFA signaling, possibly by regulating RhoA activity. Required for lymphatic vasculature 

development, possibly by binding to RAS and by activation by EGF and FGF2, but not by PDGF. Regulates 

invadopodia formation in breast cancer cells through the PDPK1-AKT1 pathway. Participates in cardiomyogenesis in 

embryonic stem cells through a AKT1 pathway. Participates in vasculogenesis in embryonic stem cells through PDK1 

and protein kinase C pathway. Has also serine-protein kinase activity: phosphorylates PIK3R1 (p85alpha regulatory 

subunit), EIF4EBP1 and HRAS.

SOD1 Destroys radicals which are normally produced within the cells and which are toxic to biological systems.
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APPENDIX

TARGETED COMPOUNDS

DRUGS IN CLINICAL USE (75): ABEMACICLIB, ACALABRUTINIB, AFATINIB, ALECTINIB, ATEZOLIZUMAB, AVELUMAB, AXITINIB, BELINOSTAT, 

BEVACIZUMAB, BORTEZOMIB, BOSUTINIB, BRIGATINIB, CABOZANTINIB, CARFILZOMIB, CEDIRANIB, CERITINIB, CETUXIMAB, COBIMETINIB, 

COPANLISIB, CRIZOTINIB, DABRAFENIB, DARATUMUMAB, DASATINIB, DURVALUMAB, ELOTUZUMAB, ENASIDENIB, ERLOTINIB, 

EVEROLIMUS, GEFITINIB, IBRUTINIB, IDELALISIB, IMATINIB, INOTUZUMAB OZOGAMICIN, IPILIMUMAB, IXAZOMIB, LAPATINIB, LENALIDOMIDE, 

LENVATINIB, METFORMIN, MIDOSTAURIN, NECITUMUMAB, NERATINIB, NILOTINIB, NINTEDANIB, NIRAPARIB, NIVOLUMAB, OLAPARIB, 

OLARATUMAB, OSIMERTINIB, PALBOCICLIB, PANITUMUMAB, PANOBINOSTAT, PAZOPANIB, PEMBROLIZUMAB, PERTUZUMAB, 

POMALIDOMIDE, PONATINIB, RAMUCIRUMAB, REGORAFENIB, RIBOCICLIB, ROMIDEPSIN, RUCAPARIB, SORAFENIB, SUNITINIB, T-DM1, 

TEMSIROLIMUS, THALIDOMIDE, TRAMETINIB, TRASTUZUMAB, VANDETANIB, VEMURAFENIB, VISMODEGIB, VORINOSTAT, ZIV-AFLIBERCEPT

DRUGS IN CLINICAL TRIAL STAGE (445): 17-AAG, 4SC-201, 4SC-202, 4SC-203, AAL881, AB-010, ABBV-221, ABT-414, ABT-494, ABT-700, ABT-

767, ABT-806, ABTL0812, AC0010MA, AC-480, ACE-041, ACP-319, ACY-1215, ACY-241, ADU-623, AEB071, AEE788, AG-014699, AG-120, AG-881, 

AGI-5198, AKN-028, ALLITINIB, ALRN-6924, AMG208, AMG-232, AMG319, AMG337, AMG595, AMUVATINIB, ANLOTINIB, AP26113, AP32788, 

APRINOCARSEN, AR-42, ARGX-111, ARQ087, ARQ736, ARRY-380, ARRY382, ARX788, AS-703026, AS703988, ASP2215, ASP3026, ASP5878, 

ASP8273, AT13387, AT7519, AT9283, AUY922, AV-412, AVX901, AZ628, AZD0156, AZD1480, AZD2014, AZD2461, AZD3759, AZD4547, 

AZD5438, AZD6094, AZD6244, AZD6738, AZD-7762, AZD8055, AZD8186, AZD8330, AZD8835, B-701, BARICITINIB, BAY1000394, 

BAY1082439, BAY1163877, BAY1179470, BAY1187982, BAY1436032, BAY54-9085, BAY87-2243, BEZ235, BGB-283, BGB-290, BGJ398, 

BGT226, BI-2536, BI6727, BI847325, BI-847325, BI860585, BIIB021, BIIB028, BKM120, BLU-285, BMN673, BMS-599626, BMS-690514, BMS-

777607, BMS-906024, BMS-911543, BMS-986115, BRIVANIB, BRONTICTUZUMAB, BYL719, CAL-263, CANERTINIB, CAPMATINIB, CC-223, CEP-

32496, CEP-37440, CEP-9722, CG200745, CGM097, CH5424802, CHIAURANIB, CHIR-124, CHIR-265, CHR-2845, CHR-3996, CLR457, CM-082, 

CP-724714, CPI-1205, CRA-024781, CRENOLANIB, CT-707, CT-P6, CUCD-101, CUDC-101, CUDC-907, CXD101, CYC065, CYC116, DACOMITINIB, 

DANUSERTIB, DCC-2618, debio0932, debio1347, DECERNOTINIB, DEMCIZUMAB, DOVITINIB, DS-2248, DS-3032b, DS-6051b, DS-7423, DS-

8201a, E6201, E7016, E7050, E7090, E7449, EDO-S101, EGF816, EMD1204831, EMD1214063, ENMD-2076, ENMD-981693, ENTRECTINIB, 

ENZASTAURIN, EPITINIB, EPZ-6438, ERTUMAXOMAB, EZN-2968, FAMITINIB, FEDRATINIB, FILGOTINIB, FLUZOPARIB, FLX925, FORETINIB, 

FPA008, FPA144, FRUQUINTINIB, FS102, GANDOTINIB, GC1118, GDC-0084, GDC-0425, GDC-0575, GDC-0623, GDC-0941, GDC-0980, 

GF109203X, GLESATINIB, GLPG-0555, GOLVATINIB, GS-9820, GSK1059615, GSK2126458, GSK2636771, GSK2816126, GSK-461364, HDM201, 

HEMAY022, HGS1036, HM61713, HMN-214, HMR1275, HS-10241, HSP990, ICOTINIB, ICRUCUMAB, IDH1R132H, IDH305, ILORASERTIB, IMC-CS4, 

IMGN289, IMU-131, INC280, INCB039110, INCB040093, INCB047986, INCB050465, INCB052793, INCB054828, INCB-47986, INIPARIB, INO-

1001, IPI-145, IPI-493, IPI-504, IPI-549, ITF2357, JNJ-26481585, JNJ-26483327, JNJ-26854165, JNJ-38877605, JNJ-42756493, JNJ-61186372, 

KA2237, KAI-1678, KOS-1022, KTN0158, KU55933, KW-2478, LBT613, LDK378, LESTAURTINIB, LGX818, LINIFANIB, LOP628, LORLATINIB, 

LUCITANIB, LXS196, LY2606368, LY287445, LY-2874455, LY2875358, LY294002, LY3023414, LY3039478, LY3076226, LY3164530, M344, 

MASITINIB, MATUZUMAB, MC1568, ME-344, ME-401, MEDI4276, MEHD7945A, MEK162, MFGR1877S, MGAH22, MGCD0103, MGCD265, MI-773, 

MK0752, MK-1496, MK-1775, MK-2461, MK-7965, MK-8242, MK-8776, MLN0128, MLN1117, MM-111, MM-151, MM-302, MOMELOTINIB, MOTESANIB, 

MPC-3100, MPT0E028, MR1-1, MRX34, MSC2156119J, NIMESULIDE, NIMOTUZUMAB, NMS-1286937, NMS-E973, NMS-P937, NS-018, NS-398, 

NVP-BEP800, OBP-801, ODM-203, ON-01910, ONARTUZUMAB, ORANTINIB, OSI-027, OSI-930, P1446A-05, P276-00, P7170, PACRITINIB, 

PARECOXIB, PCI-34051, PD-0166285, PD0325901, PD184352, PD98059, PEFICITINIB, PEGDINETANIB, PELITINIB, PEPIDH1M, PEXIDARTINIB, 

PF-00337210, PF-02341066, PF-03084014, PF-03446962, PF-04217903, PF-04691502, PF-04965842, PF-06459988, PF-06463922, PF-

06747775, PF-477736, PHA-793887, PHA-848125AC, PKI-166, PKI179, PKI-587, PLX-5622, PLX8394, PLX-9486, POZIOTINIB, PQR309, 

PRT062070, PU-H71, PWT143, PWT33597, PX-478, PX-866, PYROTINIB, QUIZARTINIB, R547, RAF265, RDEA119, REBASTINIB, RG1530, RGB-

286638, RIDAFOROLIMUS, RILOTUMUMAB, RINDOPEPIMUT, Ro3280, RO4929097, RO4987655, RO5045337, RO5083945, RO5126766, 

RO5212054, RO5503781, RO6839921, ROCILETINIB, RP6530, RUBOXISTAURIN, RXDX-101, S-222611, S49076, SAIT301, SAPITINIB, SAR125844, 

SAR260301, SB939, SCH-900776, SEMAGACESTAT, SEMAXANIB, SF1126, SGX523, SHP-141, SIMOTINIB, SNDX-275, SNS-032, SNX-2112, SNX-

5422 mesylate, SOLCITINIB, SOTRASTAURIN, STA-9090, SU-014813, SU-11274, SU9516, SULFATINIB, Sym004, TAK-165, TAK-285, TAK-733, 

TANDUTINIB, TAREXTUMAB, TAS-120, TASELISIB, TELATINIB, TEPOTINIB, TESEVATINIB, TEW-7197, TG02, TG100-115, TG100-801, TG101348, 

TGR-1202, TIVANTINIB, TIVOZANIB, TSA, TSR-011, TSU-68, U0126, UCN-01, VARLITINIB, VATALANIB, VELIPARIB, VER155008, VER-49009, VER-

50589, VS-5584, VX-970, WP1066, WX-037, WX-554, X-396, X-82, XL019, XL147, XL-281, XL647, XL765, XL-820, XL888, XL-999, 

ZALUTUMUMAB, ZD4547, ZM336372, ZSTK474

Description of the genes is provided by UniProt (Universal Protein Resource).
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