
A. Unsupervised clustering heatmap 

Evaluation of ANG/TIE/hypoxia pathway genes and signatures as predictors of response to trebananib
(AMG 86) in the neoadjuvant I-SPY 2 TRIAL for Stage II-III high-risk breast cancer
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1. Hypothesis: We hypothesized that
genes/signatures in the ANG/TIE signaling axis
specifically predict response to angiogenesis
(ANG1/2) inhibition, and that hypoxic tumors with a
fragile blood supply are especially vulnerable to
drugs in this class.

3. DATA: Gene expression microarrays

2. THE PATIENTS: I-SPY 2 TRIAL Standing Platform

5. RESULTS: Association between ANG/TIE pathway genes and hypoxia/angiogenesis 
signatures, and response to the ANG1/2 inhibitor trebananib (AMG386) 

• Phase II, adaptively-randomized 
neoadjuvant trial

• Shared control arm 
Standard neoadjuvant chemotherapy

• Simultaneous experimental arms 
Up to four

• Primary endpoint: pathologic complete 

response (pCR)

Defined as no residual invasive cancer in     

breast or lymph nodes

• Match therapies with most responsive 
breast cancer subtypes
Defined by HR, HER2, and Mammaprint 

High1/(ultra)High2 (MP1/2) status

• Agents/combinations “graduate” for 
efficacy = reaching >85% predictive probability 

of success in a subsequent phase III trial in the 

most responsive patient subset

• All I-SPY 2 qualifying biomarker analyses follow a pre-specified analysis plan.

• We used logistic modeling to assess biomarker performance.

• A biomarker is considered a specific predictor of TR response if it associates

with response in the TR arm but not the control arm, and if the biomarker x

treatment interaction is significant (likelihood ratio test, p<0.05).

• This analysis is also performed adjusting for HR and HER2 status as covariates,

and within receptor subsets, sample size permitting.

• Our statistics are descriptive rather than inferential and do not adjust for

multiplicities of other biomarkers outside this study.

Data from 266 patients (TR: 134 and concurrent controls: 132) were available. Pre-

treatment biopsies were assayed using Agilent 44K (32627) or 32K (15746)

expression arrays; and these data were combined using ComBat.

B. Association with response, by arm and receptor 
subset

AACR Annual Meeting, Chicago IL, April 12-16, 2018 Abstract # 2611

C. Exploratory analysis: Immune signaling, not ANG1/2 
pathway or hypoxia, predicts response in the TN subset

• Biomarkers tested: 11 genes: TIE1/2,
ANGPT1/2/4, AGNPTL1/3, VEGFA,
ICAM1, PECAM1 and MMP2; and 2

signatures: hypoxia [PMC1334226] and

angiogenesis (GO:0001525).
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• Biomarker component: evaluate biomarkers associated with mechanism of 

action of each agent, along with the pre-defined subsets

The ANG1/2 inhibitor AMG386 (trebananib, TR) was one of 
the experimental agents evaluated in I-SPY 2.

It did not reach the graduation threshold, but within the TN 
subset appeared to perform better than control.

4. METHODS: Qualifying Biomarker 
Evaluation (QBE)

Following our pre-specified analysis, ANGPT1

succeeds as a specific predictor of response to

trebananib in I-SPY 2. In addition, ICAM1 and

PECAM1 associate with response in the

HR+HER2- subset; and in exploratory analysis

immune signaling predicts response in the TN

subset. These biomarkers may merit further

evaluation in future trials.

6. CONCLUSION

ispy2trial.org

I-SPY2 Trial

ANG1/2 inhibition 
• trebananib

Subtype Control arm
(n=133)

AMG386 arm
(n=134)

HR+HER2- 15% (7/48) 16% (10/62)

HR-HER2- (TN) 20% (11/54) 43% (23/53)

HR-HER2+ 42% (5/12) 50% (2/4)

HR+HER2+(TP) 16% (3/19) 27% (4/15)

pCR table for AMG386 + controls

Subtype Control arm
(n=132)

trebananib arm
(n=134)

Total
(n=266)

HR+HER2- 47 62 109

HR-HER2- (TN) 54 53 107

HR-HER2+ 12 4 16

HR+HER2+(TP) 19 15 34

AMG386 arm
Control arm

Interaction w/treatment
Interaction w/treatment adjusted

HER2+ subset: AMG386 arm
HER2+ subset: Control arm

HER2+ subset: Interaction w/treatment
TN subset: AMG386 arm

TN subset: Control arm
TN subset: Interaction w/treatment
HR+HER2- subset: AMG386 arm

HR+HER2- subset: Control arm
HR+HER2- subset: Interaction w/treatment
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Dot Plot Legend 
•  Size of dot ~ 1/(p-value)  
•  Outlined dot: significant (p<0.05) 
•  Red dot: high levels => pCR  
•  Blue dot: low levels => pCR 

AMG386 arm
Control arm
Interaction w/treatment
Interaction w/treatment adjusted
AMG386 arm
Control arm
Interaction w/treatment
AMG386 arm
Control arm
Interaction w/treatment
AMG386 arm
Control arm
Interaction w/treatment
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Dot Plot Legend 
•  Size of dot ~ 1/(p-value)  
•  Outlined dot: significant (p<0.05) 
•  Red dot: high levels => pCR  
•  Blue dot: low levels => pCR 

pCRAssociation Dot Plot Legend
• Red dot: high levels => pCR

• Blue dot: low levels => pCR

• Size of dot ~ 1/(p-value) 

• Outlined dot: significant (p<0.05)

v In the TN subset, where pCR rates were highest in the TR arm relative to control, 

these mechanism-of-action biomarkers fail to predict response. 

v Rather, in exploratory whole genome analysis, response of TN’s strongly 

associates with immune related genes and pathways (e.g. HLA’s, IL21R, 

CCL13).

Arm
TimeBin

pCR
MP2

HER2+
HR+

ANGPTL1

ANGPTL3

ANGPT4

Angiogenesis_pathwayScore

MMP2

PECAM1

TIE1

TEK

ICAM1

VEGFA

ANGPT1

ANGPT2

Hypoxia_sig

Category Term Count % PValue Genes List5Total Pop5Hits Pop5Total Fold5EnrichmentBonferroni Benjamini FDR
GOTERM_BP_DIRECT GO:0006955~immune5response 80 9.92555831 2.52EQ30 CD8A,5CD8B,5FASLG,5TNFSF14,5IL15,5HLAQDMB,5CXCL11,5HLAQDMA,5C1QC,5B2M,5CXCL10,5CD96,5S1PR4,5IFNG,5FCGR3A,5FCGR3B,5SPN,5CIITA,5HLAQH,5IL18RAP,5PTGER4,5CMKLR1,5GZMA,5NCF4,5HLAQC,5TNFRSF14,5HLAQB,5HLAQE,5GZMH,5HLAQDQA2,5HLAQDQA1,5CTSW,5LILRB2,5TNFSF13B,5CCR5,5CTSC,5HLAQDPA1,5GBP2,5HLAQDRA,5LCP2,5HLAQDQB1,5HLAQDQB2,5GPR183,5CCL3,5LST1,5HLAQDRB1,5HLAQDRB3,5CCR1,5ENPP3,5CXCL9,5GPR65,5CCL8,5CD70,5IL32,5CCL5,5CCL4,5TNFRSF4,5CD74,5ICOS,5PRKRA,5FCGR1B,5HLAQDRB4,5ZAP70,5HLAQDRB5,5HLAQDPB1,5HLAQDOA,5CD27,5FYB,5IL2RA,5IL7,5VAV1,5TRIM22,5AIM2,5LAT,5CCL13,5RGS1,5FCGR2B,5IRF8,5CD274,5BMPR1A702 421 16792 4.54541148 7.11EQ27 7.11EQ27 4.51EQ27
GOTERM_BP_DIRECT GO:0060333~interferonQgammaQmediated5signaling5pathway 27 3.34987593 2.41EQ18 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5IFI30,5B2M,5IFNG,5FCGR1B,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5CIITA,5HLAQH,5HLAQC,5HLAQB,5STAT1,5HLAQE,5TRIM22,5HLAQDQA2,5HLAQDQA1,5IRF6,5IRF8,5IRF1,5HLAQDPA1,5GBP2,5HLAQDRA,5GBP1702 71 16792 9.0964247 6.81EQ15 3.40EQ15 4.32EQ15
REACTOME_PATHWAY RQHSAQ202433:RQHSAQ202433 21 2.60545906 4.87EQ18 HLAQDQB1,5FYB,5HLAQDQB2,5ITK,5CD3G,5HLAQDRB1,5CD3D,5HLAQDRB3,5CD247,5EVL,5HLAQDQA2,5HLAQDQA1,5LAT,5LCK,5HLAQDRB4,5ZAP70,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5LCP2,5HLAQDRA422 36 9075 12.5444313 2.94EQ15 2.94EQ15 7.20EQ15
GOTERM_BP_DIRECT GO:0019882~antigen5processing5and5presentation 24 2.97766749 6.59EQ18 HLAQDQB1,5HLAQH,5MICB,5MICA,5CD8A,5HLAQDRB1,5HLAQDRB3,5HLAQC,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDQA2,5CD74,5HLAQDQA1,5PSMB8,5RAB33A,5RAB32,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5CTSH,5HLAQDRA702 55 16792 10.4379176 1.86EQ14 6.20EQ15 1.18EQ14
REACTOME_PATHWAY RQHSAQ877300:RQHSAQ877300 30 3.72208437 9.09EQ18 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5IFI30,5B2M,5FCGR1B,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5CIITA,5HLAQH,5GBP5,5SOCS1,5HLAQC,5HLAQB,5STAT1,5HLAQE,5TRIM22,5HLAQDQA2,5HLAQDQA1,5IRF6,5IRF8,5IRF1,5HLAQDPA1,5GBP4,5GBP2,5GBP1,5HLAQDRA422 88 9075 7.33116114 5.49EQ15 2.74EQ15 1.34EQ14
KEGG_PATHWAY hsa05150:Staphylococcus5aureus5infection 25 3.10173697 1.50EQ17 HLAQDQB1,5C3AR1,5HLAQDRB1,5HLAQDRB3,5FPR1,5HLAQDMB,5C1QC,5HLAQDMA,5HLAQDRB4,5CFH,5HLAQDRB5,5C2,5HLAQDPB1,5FCGR3A,5HLAQDOA,5SELPLG,5FCGR3B,5HLAQDQA2,5HLAQDQA1,5C1QA,5C1QB,5FCGR2B,5HLAQDPA1,5FCGR2A,5HLAQDRA354 54 6910 9.03693241 3.95EQ15 3.95EQ15 1.97EQ14
KEGG_PATHWAY hsa05332:GraftQversusQhost5disease 20 2.48138958 7.33EQ17 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5FASLG,5HLAQC,5GZMB,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 33 6910 11.8301661 2.92EQ14 1.47EQ14 1.44EQ13
REACTOME_PATHWAY RQHSAQ202430:RQHSAQ202430 16 1.98511166 9.65EQ16 HLAQDQB1,5HLAQDQB2,5CD3G,5HLAQDRB1,5CD3D,5HLAQDRB3,5CD247,5HLAQDQA2,5HLAQDQA1,5LCK,5ZAP70,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDRA422 22 9075 15.6398104 6.04EQ13 2.01EQ13 1.48EQ12
REACTOME_PATHWAY RQHSAQ389948:RQHSAQ389948 17 2.10918114 1.17EQ15 HLAQDQB1,5HLAQDQB2,5CD3G,5HLAQDRB1,5CD3D,5HLAQDRB3,5CD247,5HLAQDQA2,5HLAQDQA1,5PDCD1,5CD274,5LCK,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDRA422 26 9075 14.0607911 7.38EQ13 1.84EQ13 1.81EQ12
KEGG_PATHWAY hsa05330:Allograft5rejection 20 2.48138958 1.41EQ15 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5FASLG,5HLAQC,5GZMB,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 37 6910 10.5512292 3.80EQ13 1.27EQ13 1.89EQ12
KEGG_PATHWAY hsa04612:Antigen5processing5and5presentation 27 3.34987593 1.53EQ15 HLAQDQB1,5HLAQDRB1,5CD8A,5CD8B,5HLAQDRB3,5IFI30,5NFYA,5HLAQDMB,5HLAQDMA,5CD74,5B2M,5IFNG,5TAP1,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5HLAQDOA,5CIITA,5CREB1,5HLAQC,5HLAQB,5HLAQE,5HLAQDQA2,5HLAQDQA1,5HLAQDPA1,5CTSB,5HLAQDRA354 76 6910 6.93465656 4.09EQ13 1.02EQ13 2.03EQ12
GOTERM_BP_DIRECT GO:0002504~antigen5processing5and5presentation5of5peptide5or5polysaccharide5antigen5via5MHC5class5II14 1.7369727 2.11EQ15 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA702 17 16792 19.6990112 5.95EQ12 1.49EQ12 3.77EQ12
GOTERM_BP_DIRECT GO:0031295~T5cell5costimulation 25 3.10173697 5.00EQ15 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5CD247,5TNFSF14,5PDCD1,5ICOS,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5SPN,5CD28,5CD3G,5LYN,5CD3D,5TNFRSF14,5VAV1,5HLAQDQA2,5HLAQDQA1,5TNFSF13B,5CD274,5LCK,5HLAQDPA1,5HLAQDRA702 78 16792 7.66673972 1.41EQ11 2.82EQ12 8.94EQ12
GOTERM_MF_DIRECT GO:0032395~MHC5class5II5receptor5activity 13 1.61290323 9.75EQ15 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5HLAQC,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5HLAQDRB4,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA702 15 16881 20.8407407 8.15EQ12 8.15EQ12 1.51EQ11
REACTOME_PATHWAY RQHSAQ202427:RQHSAQ202427 16 1.98511166 1.66EQ14 HLAQDQB1,5HLAQDQB2,5CD3G,5HLAQDRB1,5CD3D,5HLAQDRB3,5CD247,5HLAQDQA2,5HLAQDQA1,5LCK,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5PAG1,5HLAQDRA422 25 9075 13.7630332 9.99EQ12 2.00EQ12 2.45EQ11
KEGG_PATHWAY hsa04940:Type5I5diabetes5mellitus 20 2.48138958 2.71EQ14 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5FASLG,5HLAQC,5GZMB,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 42 6910 9.29513048 7.12EQ12 1.42EQ12 3.55EQ11
KEGG_PATHWAY hsa04514:Cell5adhesion5molecules5(CAMs) 32 3.97022333 2.62EQ12 CLDN8,5HLAQDQB1,5MPZL1,5OCLN,5CD8A,5HLAQDRB1,5CD8B,5HLAQDRB3,5HLAQDMB,5HLAQDMA,5PDCD1,5ICOS,5CD2,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5HLAQDOA,5CD6,5SELPLG,5SPN,5CD28,5PTPRF,5ICAM3,5HLAQC,5HLAQB,5HLAQE,5HLAQDQA2,5HLAQDQA1,5TIGIT,5CD274,5HLAQDPA1,5HLAQDRA354 142 6910 4.39882231 6.89EQ10 1.15EQ10 3.43EQ09
KEGG_PATHWAY hsa05320:Autoimmune5thyroid5disease 19 2.3573201 3.17EQ11 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5FASLG,5HLAQC,5GZMB,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 52 6910 7.13222512 8.35EQ09 1.19EQ09 4.16EQ08
GOTERM_BP_DIRECT GO:0050852~T5cell5receptor5signaling5pathway 28 3.47394541 8.52EQ11 HLAQDQB1,5PSMB10,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5CD247,5IFNG,5ZAP70,5HLAQDRB4,5HLAQDRB5,5INPP5D,5HLAQDPB1,5PAG1,5CD28,5FYB,5ITK,5CD3G,5CD3D,5HLAQDQA2,5HLAQDQA1,5PSMB8,5PSMB9,5LAT,5LCK,5LIME1,5HLAQDPA1,5LCP2,5HLAQDRA702 148 16792 4.52544853 2.40EQ07 4.00EQ08 1.52EQ07
GOTERM_MF_DIRECT GO:0042605~peptide5antigen5binding 13 1.61290323 3.95EQ10 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HLAQC,5HLAQB,5HLAQE,5HLAQDQA1,5TAP1,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDRA702 28 16881 11.1646825 3.30EQ07 1.65EQ07 6.10EQ07
KEGG_PATHWAY hsa04672:Intestinal5immune5network5for5IgA5production 17 2.10918114 5.42EQ10 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5IL15,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5TNFSF13B,5ICOS,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 47 6910 7.06034379 1.42EQ07 1.78EQ08 7.09EQ07
KEGG_PATHWAY hsa05310:Asthma 14 1.7369727 7.05EQ10 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5HLAQDRB4,5FCER1G,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA354 30 6910 9.10922787 1.85EQ07 2.06EQ08 9.24EQ07
GOTERM_BP_DIRECT GO:0019886~antigen5processing5and5presentation5of5exogenous5peptide5antigen5via5MHC5class5II21 2.60545906 9.75EQ10 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5IFI30,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5KIF3C,5CD74,5HLAQDQA1,5AP1S1,5OSBPL1A,5HLAQDRB4,5FCER1G,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5SEC24C,5HLAQDRA702 92 16792 5.46005203 2.75EQ06 3.93EQ07 1.74EQ06
KEGG_PATHWAY hsa05321:Inflammatory5bowel5disease5(IBD) 19 2.3573201 1.52EQ09 MAF,5HLAQDQB1,5IL18RAP,5HLAQDRB1,5TBX21,5HLAQDRB3,5IL21R,5HLAQDMB,5STAT1,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA354 64 6910 5.79493291 4.00EQ07 4.00EQ08 1.99EQ06
KEGG_PATHWAY hsa05416:Viral5myocarditis 18 2.23325062 1.61EQ09 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HLAQC,5HLAQB,5HLAQDMB,5HLAQE,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5RAC2,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 57 6910 6.16413916 4.23EQ07 3.84EQ08 2.11EQ06
GOTERM_BP_DIRECT GO:0002250~adaptive5immune5response 26 3.22580645 2.27EQ09 GPR183,5ITK,5LAIR1,5CRTAM,5LYN,5CD8B,5EOMES,5SLAMF7,5HLAQE,5LAT,5LILRB2,5SH2D1A,5LILRB5,5ZNF683,5LILRA4,5FCGR1B,5TAP1,5IFNG,5LILRB4,5LILRA6,5ZAP70,5CLEC4A,5LIME1,5CD6,5CTSH,5PAG1702 148 16792 4.2022022 6.42EQ06 8.02EQ07 4.07EQ06
REACTOME_PATHWAY RQHSAQ2132295:RQHSAQ2132295 24 2.97766749 6.82EQ09 HLAQDQB1,5HLAQDQB2,5HLAQDRB1,5HLAQDRB3,5IFI30,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5KIF3C,5CD74,5HLAQDQA1,5AP1S1,5OSBPL1A,5HLAQDRB4,5HLAQDRB5,5CTSC,5HLAQDPA1,5CTSB,5HLAQDPB1,5HLAQDOA,5SEC24C,5CTSH,5DNM1,5HLAQDRA422 122 9075 4.23044053 4.12EQ06 6.86EQ07 1.01EQ05
REACTOME_PATHWAY RQHSAQ198933:RQHSAQ198933 30 3.72208437 7.19EQ09 MICB,5MICA,5IFITM1,5CD8A,5CD8B,5CD247,5B2M,5CD96,5SH2D1A,5LILRA4,5LILRA6,5FCGR3A,5TYROBP,5HLAQH,5LAIR1,5CRTAM,5CD3G,5CD3D,5LAIR2,5ICAM3,5HLAQC,5HLAQB,5SLAMF7,5HLAQE,5HCST,5LILRB2,5FCGR2B,5LILRB5,5CD33,5LILRB4422 186 9075 3.46850634 4.35EQ06 6.21EQ07 1.06EQ05
KEGG_PATHWAY hsa05140:Leishmaniasis 19 2.3573201 9.44EQ09 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5NCF4,5HLAQDMB,5STAT1,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5FCGR2A,5HLAQDPB1,5FCGR3A,5HLAQDOA,5FCGR3B,5HLAQDRA354 71 6910 5.2236015 2.48EQ06 2.07EQ07 1.24EQ05
KEGG_PATHWAY hsa05323:Rheumatoid5arthritis 21 2.60545906 1.08EQ08 HLAQDQB1,5CCL3,5HLAQDRB1,5HLAQDRB3,5IL15,5HLAQDMB,5CCL5,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5ATP6V0E2,5TNFSF13B,5CCL3L3,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5HLAQDOA,5HLAQDRA,5CD28354 88 6910 4.65812789 2.85EQ06 2.19EQ07 1.42EQ05
GOTERM_BP_DIRECT GO:0007165~signal5transduction 90 11.1662531 1.47EQ08 MPZL1,5GABRB3,5FASLG,5TLR3,5TNFSF14,5CD53,5IL15,5CXCL11,5PDCD1,5CXCL10,5CANT1,5CD48,5STAC,5GRIN2D,5WWP1,5STAM,5NR2F2,5CASP1,5PAG1,5SPN,5ARHGAP9,5RAP2B,5TYRO3,5LYN,5MPP1,5LRRC1,5NLRP3,5ARHGAP25,5DOK1,5LILRB2,5CD83,5CD38,5DOK2,5TNFSF13B,5PLEKHH3,5CD33,5PRR5QARHGAP8,5LILRB4,5ASB2,5VOPP1,5CHKA,5ERBB3,5HLAQDRB3,5SAV1,5CXCL9,5FPR1,5CCL8,5CD70,5CD72,5CCL4,5APBB1IP,5CD74,5ARHGAP39,5RASAL2,5LPXN,5RAC2,5RASGRP1,5ARHGAP42,5RASAL3,5HLAQDRB4,5PSTPIP1,5SH2B1,5INPP5D,5HLAQDOA,5TYROBP,5CSF1R,5FYB,5MRC1,5ITK,5IL2RB,5CAP2,5CREB1,5RAF1,5RCAN1,5SLAMF1,5ITPR1,5LAT,5APOL3,5PEX11B,5ICK,5CCL13,5RGS1,5TEX2,5PNOC,5FCGR2B,5CD274,5GRK6,5IGFBP2,5XCL1,5XCL2702 1161 16792 1.85428123 4.14EQ05 4.60EQ06 2.63EQ05
GOTERM_BP_DIRECT GO:0050776~regulation5of5immune5response 27 3.34987593 2.53EQ08 MICB,5MICA,5IFITM1,5CD8A,5CD8B,5CD247,5B2M,5CD96,5SH2D1A,5FCGR3A,5TYROBP,5HLAQH,5LAIR1,5CRTAM,5CD3G,5CD3D,5LAIR2,5ICAM3,5HLAQC,5SLAMF7,5HLAQB,5HLAQE,5HCST,5LILRB2,5FCGR2B,5CD33,5IRF1702 178 16792 3.62834918 7.14EQ05 7.14EQ06 4.53EQ05
KEGG_PATHWAY hsa05168:Herpes5simplex5infection 30 3.72208437 3.67EQ08 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HCFC1,5TNFSF14,5FASLG,5TLR3,5IL15,5HLAQDMB,5CCL5,5HLAQDMA,5CD74,5TAF5L,5IFNG,5TAP1,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5HLAQDOA,5TP53,5HLAQC,5TNFRSF14,5HLAQB,5ARNTL,5STAT1,5HLAQE,5HLAQDQA2,5HLAQDQA1,5HLAQDPA1,5HLAQDRA354 183 6910 3.19996295 9.65EQ06 6.90EQ07 4.81EQ05
KEGG_PATHWAY hsa04145:Phagosome 27 3.34987593 4.48EQ08 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HLAQDMB,5HLAQDMA,5TAP1,5HLAQDRB4,5HLAQDRB5,5HLAQDPB1,5FCGR3A,5HLAQDOA,5FCGR3B,5MRC1,5NCF4,5HLAQC,5HLAQB,5HLAQE,5HLAQDQA2,5HLAQDQA1,5CYBB,5ATP6V0E2,5FCGR2B,5VAMP3,5HLAQDPA1,5FCGR2A,5CD14,5HLAQDRA354 153 6910 3.444666 1.18EQ05 7.85EQ07 5.87EQ05
KEGG_PATHWAY hsa05152:Tuberculosis 29 3.59801489 6.63EQ08 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5NFYA,5HLAQDMB,5HLAQDMA,5CD74,5IL10RA,5IFNG,5HLAQDRB4,5HLAQDRB5,5FCER1G,5HLAQDPB1,5FCGR3A,5HLAQDOA,5FCGR3B,5CIITA,5MRC1,5CREB1,5RAF1,5STAT1,5HLAQDQA2,5HLAQDQA1,5FCGR2B,5CALM3,5HLAQDPA1,5FCGR2A,5CD14,5HLAQDRA354 177 6910 3.19815506 1.74EQ05 1.09EQ06 8.68EQ05
GOTERM_BP_DIRECT GO:0006954~inflammatory5response 41 5.08684864 7.12EQ08 C3AR1,5CCL3,5AIF1,5LY86,5CCR1,5FPR1,5CXCL9,5TLR3,5CCL8,5CXCR3,5IL15,5GPR68,5CCL5,5CXCL11,5CCL4,5TNFRSF4,5CXCL10,5FOLR2,5CCL3L3,5CXCR6,5PSTPIP1,5ZAP70,5CD27,5CSF1R,5CIITA,5GBP5,5IL18RAP,5IL2RA,5LYN,5LY96,5TNFRSF14,5IFI16,5NLRP3,5AIM2,5LAT,5APOL3,5CYBB,5CCL13,5CCR5,5XCL2,5CD14702 379 16792 2.58767637 2.01EQ04 1.83EQ05 1.27EQ04
GOTERM_MF_DIRECT GO:0005515~protein5binding 434 53.8461538 7.37EQ08 MEF2C,5PGAM1,5INTS2,5GRIN3A,5MED20,5B2M,5TAF5L,5FLI1,5CUL7,5GRIN2D,5INTS7,5VPS4B,5ZNF101,5TYRO3,5GBP5,5MAGI1,5NCF4,5ZNF502,5SERPING1,5VPS41,5SCYL3,5MARK3,5MARK2,5MED19,5SIRPG,5SCYL2,5SPAG4,5ARL8A,5ZNHIT6,5MAGEA8,5PPP2R3A,5ERBB3,5NIFK,5PFN1,5ZAP70,5PPP2R2B,5HLAQDOA,5KLF10,5ACACA,5CDC42BPG,5ADAP2,5PKP2,5PCED1B,5UFC1,5AP3S1,5BNIPL,5POMGNT1,5MAPT,5IGFLR1,5SIK2,5STX6,5BATF3,5RAP2B,5ARHGEF3,5CLN3,5BATF2,5LYN,5CMKLR1,5CNOT10,5TTC37,5ADNP,5TP53,5CFTR,5ELMO3,5ZNF334,5LRRC25,5EPB41L3,5DOK1,5DOK2,5DOK3,5EPB41L1,5ESRP1,5ZMYND11,5NKD2,5FPR1,5ABI3,5GPAA1,5APBB1IP,5TRIM11,5MTMR2,5ALOX5AP,5WIPF1,5C19ORF60,5C1GALT1,5SOAT1,5PPP1R18,5SLC8A1,5SHMT2,5IL7,5TRIM22,5TTC19,5SDHA,5DUSP5,5ZNF572,5DNM1,5LRP5,5NCBP2,5MPZL1,5MICA,5TNFSF14,5IL15,5CXCL11,5CXCL10,5IGHMBP2,5PACSIN3,5SMARCD2,5ATG7,5FBXO28,5EBI3,5API5,5SPTLC1,5MTA3,5PKIA,5HCST,5MIB1,5TNFAIP8,5MNDA,5VAMP5,5TFAP2A,5VAMP3,5LRPPRC,5CCL3,5IFITM1,5STK10,5ARPC4,5IL32,5CCL5,5CCL4,5PTK2,5OSBPL1A,5PRKRA,5ARHGDIB,5MRC1,5MYO1C,5TAF8,5EFEMP1,5BFSP2,5VAV1,5AIM2,5CDKN1C,5TIGIT,5TRAF3IP2,5LAT,TAP2,5YTHDF2,5ARID1A,5ARID1B,5TATDN1,5DCUN1D1,5CHID1,5MAD2L1BP,5MIB2,5RNF139,5HSPB2,5TFAP2B,5HSPB1,5PTGFRN,5TFAP2C,5UGGT2,5DCUN1D4,5LRRK1,5UGGT1,5XRN2,5ACTBL2,5HDLBP,5CCL3,5CCDC90B,5PPIL1,5DRD4,5SETD1A,5MEIS1,5PDE6D,5TCERG1,5TTBK2,5PRKRA,5PALB2,5PLEKHS1,5FBXO45,5ARHGDIA,5FBXO46,5DDX42,5TAF2,5VAV3,5TRIP4,5SMG8,5MEA1,5AKAP8L,5HDDC3,5MYL12B,5MYL12A,5ATG3,5NTN1,5ARMC1,5AIM2,5SUV39H2,5APEH,5ATF5,5TRAF3IP1,5MYO10,5PRADC1,5P2RX7,5OTUB1,5DOHH,5ARMC7,5GTF2F1,5SLC7A1,5ZNF418,5SMARCC2,5ZNF414,5XPO7,5KIF23,5NDUFAF4,5NBN,5CYB5R1,5USPL1,5HP1BP3,5GABBR1,5NIPSNAP3A,5SYNGR2,5CASP6,5E4F1,5SEC24C,5CCDC106,5KIF2A,5SGK1,5BANP,5CDC5L,5SLC9A3R1,5VASP,5UFL1,5BBS1,5TNFSF13B,5CPSF7,5FHOD3,5CD99L2,5UCHL3,5MAPRE2,5EMC2,5ZFPM1,5MAPRE1,5CA2,5EPN1,5FKBP2,5DPF2,5CTF1,5FKBP4,5RNH1,5KITLG,5WDYHV1,5PAIP2B,5IARS,5CHD8,5CHD7,5REL,5CD4,5VPS36,5CHD3,5CEBPA,5PDCD10,5CEBPD,5SCRN1,5PROSER2,5UBE2Q1,5SMC3,5IFIT2,5PPP1R9A,5IFIT1,5AMDHD2,5CUL4A,5SMPD1,5APIP,5RCN2,5PVR,5S100A4,5HM13,5CHMP5,5EDN1,5AQP5,5CDC16,5VPS33B,5CD2AP,5HMGN4,5S1PR3,5N4BP2L2,5PSKH1,5RNF219,5PELI3,5RAB26,5PLD2,5MATN4,5C1GALT1C1,5RRP7A,5NUDT14,5BYSL,5EFNB2,5ANAPC4,5RAD9A,5UBR2,5TAF6L,5CEP152,5DCLRE1C,5RFC3,5CEP162,5UBR5,5PGM1,5TRMT12,5RGCC,5MRPL49,5HHLA3,5PIAS2,5FBXL3,5COASY,5KCNMB4,5RBP7,5CALY,5NEK3,5IGF2BP2,5MYO9A,5COIL,5PIN1,5NR1H2,5PBRM1,5TCF25,5TIMM10B,5ZBTB48,5CNKSR1,5NPB,5EIF1AD,5OSBPL7,5NOTCH2NL,5LGALS8,5NDFIP2,5CSRP2,5ATP13A2,5DDX6,5RNF8,5EPHA4,5EPS8,5RAD54B,5UTP14A,5KLF2,5CRYM,5CLSPN,5PPARD,5COPS5,5AP1B1,5KIAA0368,5MITF,5WASF2,5UTP15,5WBP4,5DNAJC15,5LONP1,5TNFRSF11A,5LONP2,5CEP250,5PARL,5AEN,5RPL39L,5ATG2A,5OARD1,5XAGE3,5ATP6V0D1,5DNAJC19,5SNAPC5,5CCNH,5INPPL1,5NIP7,5POLR1C,5FAM76B,5MBD1,5SENP2,5ATP6V1C1,5STYK1,5MED4,5DNPH1,5SH3KBP1,5LIN54,5MAP3K14,5MAP3K11,5YWHAZ,5ECH1,5POLR2L,5USP5,5PPP6R3,5STARD10,5POLR2A,5MLF1,5SUMO1,5STK40,5MRPL15,5SPEG,5RB1CC1,5BCL2,5FASN,5PEX14,5ACTL6A,5PCMT1,5ZWILCH,5RBM26,5THBS4,5POLR3F,5CEP131,5GDI2,5CAP2,5POLR3C,5PROM1,5ERP44,5SVIL,5SLC16A9,5JMJD7,5ARSA,5TMTC2,5UBXN6,5CALM2,5TEX10,5CALM1,5RBM17,5MORF4L1,5PLXNA3,5OCLN,5TTK,5LRR1,5MMP3,5MRPS31,5PROP1,5CGGBP1,5C8ORF4702 8785 16881 1.18797971 6.15EQ05 2.05EQ05 1.14EQ04
GOTERM_BP_DIRECT GO:0070098~chemokineQmediated5signaling5pathway 16 1.98511166 1.82EQ07 CCL3,5CMKLR1,5CCR1,5CXCL9,5CCL8,5CXCR3,5CXCL11,5CCL5,5CCL4,5CXCL10,5CCL13,5CCR5,5CCL3L3,5CXCR6,5XCL1,5XCL2702 71 16792 5.3904739 5.13EQ04 4.28EQ05 3.26EQ04
GOTERM_BP_DIRECT GO:0071346~cellular5response5to5interferonQgamma 14 1.7369727 4.69EQ07 MRC1,5CIITA,5CCL3,5GBP5,5AIF1,5CCL8,5TLR3,5CCL5,5CCL4,5CCL13,5CCL3L3,5HLAQDPA1,5XCL1,5XCL2702 57 16792 5.8751437 0.00132156 1.02EQ04 8.39EQ04
KEGG_PATHWAY hsa04062:Chemokine5signaling5pathway 28 3.47394541 6.86EQ07 CCL3,5CCR1,5ADCY6,5CXCL9,5CCL8,5CXCR3,5CXCL11,5CCL5,5CCL4,5CXCL10,5PTK2,5KRAS,5PLCB4,5RAC2,5TIAM1,5CCL3L3,5CXCR6,5ITK,5LYN,5RAF1,5STAT1,5VAV1,5GNGT2,5CCL13,5CCR5,5GRK6,5XCL1,5XCL2354 186 6910 2.9384606 1.80EQ04 1.06EQ05 8.98EQ04
REACTOME_PATHWAY RQHSAQ202424:RQHSAQ202424 19 2.3573201 7.32EQ07 HLAQDQB1,5PSMB10,5HLAQDQB2,5CD3G,5HLAQDRB1,5CD3D,5HLAQDRB3,5CD247,5HLAQDQA2,5HLAQDQA1,5PSMB8,5PSMB9,5LCK,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5HLAQDPB1,5INPP5D,5HLAQDRA422 101 9075 4.04544601 4.42EQ04 5.53EQ05 0.00108263
GOTERM_BP_DIRECT GO:0042102~positive5regulation5of5T5cell5proliferation 14 1.7369727 8.82EQ07 AIF1,5IL15,5HLAQDMB,5CCL5,5LILRB2,5TNFSF13B,5CD274,5IFNG,5HLAQDPA1,5HLAQDPB1,5CD6,5SASH3,5SPN,5CD28702 60 16792 5.58138651 0.00248324 1.78EQ04 0.00157666
KEGG_PATHWAY hsa05322:Systemic5lupus5erythematosus 23 2.85359801 9.27EQ07 HLAQDQB1,5HLAQDRB1,5HLAQDRB3,5HLAQDMB,5HLAQDMA,5HLAQDQA2,5C1QC,5HLAQDQA1,5C1QA,5C1QB,5IFNG,5HLAQDRB4,5HLAQDRB5,5H2AFY,5HLAQDPA1,5FCGR2A,5C2,5HLAQDPB1,5FCGR3A,5HLAQDOA,5FCGR3B,5CD28,5HLAQDRA354 134 6910 3.35040897 2.44EQ04 1.36EQ05 0.00121445
GOTERM_BP_DIRECT GO:0007166~cell5surface5receptor5signaling5pathway 31 3.84615385 1.44EQ06 IFITM1,5CD8A,5CCR1,5CD247,5CD53,5CXCR3,5CXCL10,5IFNG,5CD2,5CLEC4A,5SPN,5LAG3,5CD27,5CD28,5IL18RAP,5IL2RA,5CD3G,5CD3D,5MAGI1,5LY96,5EVL,5TNFRSF14,5DOK1,5LILRB2,5ADRB2,5CD37,5DOK2,5CCR5,5LILRB5,5CD274,5CD14702 274 16792 2.70630316 0.00404806 2.70EQ04 0.0025722
KEGG_PATHWAY hsa05145:Toxoplasmosis 21 2.60545906 1.75EQ06 HLAQDQB1,5CIITA,5HLAQDRB1,5LY96,5HLAQDRB3,5SOCS1,5HLAQDMB,5STAT1,5HLAQDMA,5HLAQDQA2,5HLAQDQA1,5CCR5,5IL10RA,5IFNG,5HLAQDRB4,5HLAQDRB5,5HLAQDPA1,5ALOX5,5HLAQDPB1,5HLAQDOA,5HLAQDRA354 118 6910 3.47385809 4.60EQ04 2.42EQ05 0.00229279
GOTERM_BP_DIRECT GO:0045087~innate5immune5response 41 5.08684864 1.89EQ06 TNFAIP8L2,5LY86,5TLR3,5APOBEC3G,5APOBEC3F,5C1QC,5APOBEC3C,5B2M,5TRIM11,5PTK2,5SH2D1A,5ZNF683,5ANG,5PSTPIP1,5CLEC4A,5ZAP70,5FCER1G,5C2,5CD6,5TYROBP,5CSF1R,5ITK,5LYN,5LY96,5HLAQC,5SERPING1,5HLAQB,5IFI16,5NLRP3,5HLAQE,5POLR3B,5SLAMF1,5POLR3E,5AIM2,5GZMM,5C1QA,5C1QB,5CYBB,5LCK,5CD14,5ADAM15702 430 16792 2.28076592 0.00531089 3.33EQ04 0.00337675
REACTOME_PATHWAY RQHSAQ380108:RQHSAQ380108 14 1.7369727 2.20EQ06 CCL3,5CCR1,5CXCL9,5CXCR3,5CXCL11,5CCL5,5CCL4,5CXCL10,5CCL13,5CCR5,5CXCR6,5CCL3L3,5XCL1,5XCL2422 59 9075 5.1028195 0.00132934 1.48EQ04 0.00325562
KEGG_PATHWAY hsa04660:T5cell5receptor5signaling5pathway 19 2.3573201 3.70EQ06 ITK,5CD3G,5CD3D,5CD8A,5CD8B,5CD247,5RAF1,5VAV1,5PDCD1,5LAT,5KRAS,5ICOS,5RASGRP1,5LCK,5IFNG,5ZAP70,5CD28,5LCP2,5DLG1354 103 6910 3.60073501 9.73EQ04 4.87EQ05 0.00484465
KEGG_PATHWAY hsa04640:Hematopoietic5cell5lineage 17 2.10918114 4.76EQ06 IL2RA,5CD3G,5CD8A,5HLAQDRB1,5CD3D,5IL7,5CD8B,5HLAQDRB3,5MME,5CD37,5CD33,5CD2,5HLAQDRB4,5HLAQDRB5,5CD14,5CSF1R,5HLAQDRA354 85 6910 3.9039548 0.00125092 5.96EQ05 0.0062319
GOTERM_MF_DIRECT GO:0005102~receptor5binding 35 4.34243176 4.77EQ06 DMTN,5CTNND1,5TNFSF14,5FASLG,5CD70,5CD72,5CXCL10,5PFN1,5PTK2,5ANG,5ZAP70,5CD2,5SELPLG,5TYROBP,5FYB,5ITK,5CRTAM,5TMC8,5LYN,5MYO1C,5ICAM3,5HLAQB,5HLAQE,5HCST,5TRAF3IP2,5TIGIT,5APOL2,5CCL13,5TNFSF13B,5MLYCD,5SCYL2,5MAP7,5IGFBP2,5SCP2,5SLC27A2702 353 16881 2.3842643 0.00396769 9.93EQ04 0.00735692
KEGG_PATHWAY hsa04060:CytokineQcytokine5receptor5interaction 30 3.72208437 4.99EQ06 CCL3,5CCR1,5IL21R,5CXCL9,5TNFSF14,5CCL8,5FASLG,5CD70,5CXCR3,5IL15,5CXCL11,5CCL5,5CCL4,5TNFRSF4,5CXCL10,5IL10RA,5CCL3L3,5IFNG,5CXCR6,5CD27,5CSF1R,5IL2RB,5IL18RAP,5IL2RA,5IL7,5TNFRSF14,5CCL13,5TNFSF13B,5CCR5,5BMPR1A354 230 6910 2.54605748 0.00131035 5.96EQ05 0.00652817
GOTERM_BP_DIRECT GO:0051607~defense5response5to5virus 22 2.72952854 5.34EQ06 MICA,5IFITM1,5CD8A,5CXCL9,5TLR3,5APOBEC3G,5IFI16,5STAT1,5NLRP3,5TRIM22,5APOBEC3F,5POLR3B,5POLR3E,5APOBEC3C,5CXCL10,5TRIM11,5ISG20,5ATG7,5IFNG,5IRF1,5SLFN11,5GBP1702 165 16792 3.18936372 0.0149542 8.86EQ04 0.00955416
GOTERM_BP_DIRECT GO:0006935~chemotaxis 18 2.23325062 1.25EQ05 C3AR1,5CCL3,5PIK3C2G,5CMKLR1,5CCR1,5CXCL9,5FPR1,5CCL8,5CXCR3,5CXCL11,5CCL5,5CXCL10,5CCL13,5RAC2,5CCR5,5CXCR6,5CMTM4,5SPN702 122 16792 3.52921396 0.03456993 0.00195263 0.02230745
GOTERM_BP_DIRECT GO:0002503~peptide5antigen5assembly5with5MHC5class5II5protein5complex 5 0.62034739 1.46EQ05 HLAQDRB1,5HLAQDRB4,5HLAQDMB,5HLAQDMA,5HLAQDRA702 5 16792 23.9202279 0.04023097 0.00215886 0.02603591

v ANGPT1, a direct target of trebananib, associates with pCR in the TR arm but 

not the control arm, and shows a significant interaction with treatment that retains 

significance in a model adjusting for HR and HER2. 

v ICAM1, expressed on endothelial and immune cells, associates with response in 

the TR arm, but also in the control arm in the population as a whole. 

v In the HR+HER2- subset, both ICAM1 and PECAM1 associate with pCR in the 

TR arm and not the control arm, with a trend toward treatment interaction. 
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