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CPTAC Proteogenomic Analysis  of Breast Cancer

All analytes from the 
same surgical sample

Analytes from different
parts of a surgical sample

All analytes from the 
same core needle biopsy sample



Microscaled Proteogenomic Analysis



Proteogenomic analysis of ERBB2 positive tumors shows “pseudo-ERBB2” samples with 
ERBB2 amplification but not protein expression. Some of these may have alternative 
17q drivers.

DP1: Satpathy et al. 
Nature Communications 2020 and Cell 2020



Triple Negative Breast Cancer

• TNBC is a breast cancer subtype that does not express HER2, ER or PgR. TNBC is 
therefore defined by what it is not, not what it is. Typically, these tumors are high grade 
and often fatal, with wide-spread dissemination

• Commoner in younger women, patients with West African ancestry and inherited 
defects in homologous recombination. 

• TNBC often presents as rapid onset new breast mass and as an interval cancer, i.e. 
despite a recent negative mammogram

• Standard of care is multiagent chemotherapy with anthracycline, taxane and 
cyclophosphamide/carboplatin (often both)

• Chemo often given pre-operatively and pCR a useful response biomarker

• Pembrolizumab recently approved for adjuvant/neoadjuvant therapy, but without an 
effective predictive biomarker (PDL1 IHC failed).



Sample and Proteogenomic Analysis Map



COSMIC signature profile



Proteogenomic data parsed by pCR



Immune parameters and Response to CT



PLD1 MS versus IHC



Metabolic Signatures and pCR Part 1



Metabolic signatures and pCR Part 2



Screening for CNV that driving chemo response



19q13.3 loss as a marker of non-pCR and poor outcome



Biology of LIG1-deleted TNBC



LIG1 in a TNBC PDX model of acquired carboplatin resistance



LIG1 loss is associated with carboplatin resistance in model systems



LIG1 deletion – TCGA pan cancer analysis Part 1



LIG1 deletion – TCGA pan cancer analysis Part 2



Next Steps



22

Abeyance Pathology Workflow

Candidate identified, 
contact Biobank 

Coordinator
Consent 

obtained, 
recorded

Prep and hand off 
SoC specimens to 
Pathology courier

Log samples into AP freezer 
in Smith, log times, dates, 

location, etc. 

Procedure 
scheduled, 

BC informed

If no response after 3 business days, 
transport from AP freezer (kits 

intact) to Bank lab, log time/date

Record info in tracking systems (Epic, 
Open Specimen, etc.), including 

scanning in specimen intake form 
and loading into Acquire

Is diagnosis 
finalized on 
pathology 

report?

Not 
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Keep specimen in freezer, log time/date, and 
check patient Epic record next week
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Accession into Bank, 
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Generate and send 
release list to 
pathologists

10 days after 
collection, 
and once a 

week 
thereafter, 

review 
medical 

record for 
final 

pathology 
report

Has 
pathologist 
requested 

extra 
cores?

No

Yes

PRIORITY for 
collection:
1. Diagnosis
2. Trial
3. AP
4. Bank

2-5 days post-procedure, BC will check medical record and identify 
any adverse events suffered after the procedure, and will record 

them per SOP in study database.  BC may offer to contact participant 
for post-procedure interview if time permits.
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Collections – Participants (n=212)

Marker n n w/ Germline

ER+/HER2- 111 124

HER2+ 35 25

TNBC 27 19

Ethnicity n %

Hispanic or Latino 91 43%
Not Hispanic or Latino 117 55%
Unknown or not reported 4 2%

Race n %
American Indian/Alaskan Native 5 2%
Asian 12 6%
Native Hawaiian or Pacific                                  

Islander
0 0%

Black or African American 59 28%
White 130 61%
Unknown or not reported 6 3%
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Collections - Samples

• 1736 Specimens collected
• Frozen tissues: Breast, axillary tail, lymph 

nodes

• Blood products derived from germline 
samples

• Distributions & Usage
• Patient Derived Xenograft core

• Proteogenomic analyses

Whole Blood: 128



Conclusions
• Proteogenomic analyses provides mutually reinforcing information on the complex 

nature of TNBC and the relationship between cancer hallmarks and treatment response.

• These approaches should be considered by AZ as a potential new standard for biomarker 
analysis in our clinical trials

• For TNBC – and also for multiple other cancer types, lagging strand synthesis defects are 
emerging as an important marker for chemotherapy resistance/poor outcomes.

• TNBC chemotherapy resistance is associated with fatty acid beta oxydation, oxphos and 
glycolysis, and often these markers are not significant at the RNA levels

• New tissue accrual approaches will speed the adoption of proteogenomics for research 
and clinical care.
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