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Background

• On a retrospective cohort of 1,082 FFPE breast tissues, we previously developed 

and validated mFISHseq, a novel, spatially informed tool that integrates 

multiplexed RNA fluorescent in situ hybridization (FISH) of the four main breast 

cancer biomarkers (ESR1/PGR/ERBB2/MKI67), which are used to guide laser 

capture microdissection (LCM) followed by RNA-sequencing1-4.

• Here, we applied a Research Use Only (RUO) version of this test called 

Multiplex8+ to an observational cohort of 53 patients, where we assessed 

intrinsic molecular and TNBC subtypes, prognostic risk, and the expression of 40 

genes and 28 gene signatures related to cancer hallmark pathways and 

treatment response.

• Objectives: We compared Multiplex8+ to immunohistochemistry and associated 

our list of genes and gene signatures with response to a variety of treatments, 

including chemotherapies and novel targeted therapies like CDK4/6 inhibitors 

and antibody drug conjugates (ADCs). 
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We demonstrated the feasibility of implementing Multiplex8+ in a real-world setting and 

illustrated its clinical potential in predicting response to a variety of treatments.

Multiplex8+ showed high concordance with IHC (91%), mirroring the 93% accuracy 

observed in our large-scale retrospective cohort of 1,082 breast tissues1.

By interrogating the expression of targets related to ADC antigens, cytotoxic payloads, 

endocytosis, lysosome function, and resistance, we illustrate a hypothetical framework that 

could be used in a future prospective validation for identifying patients responsive to 

ADCs.

Multiplex8+ has 90.5% concordance with IHC across ER (47/55=85%), PR 

(51/55=93%), HER2 (53/55=96%), and Ki67 (29/34=85%) biomarkers.

Multiplex8+ has high predictive accuracy, especially for targeted therapies, where 91% (10/11) of the predictions 

were correct as supported by patient follow-up data regarding clinical response. By combining ADC-processing 

biomarkers, Multiplex8+ may stratify patients into ADC-treatment responsive subgroups.

Figure 2. Panel a shows the most frequently recommended therapies by Multiplex8+, which were novel, targeted therapies such as 

ADCs, PARP inhibitors, and immunotherapies. (b) Follow up data from 20 patients (spanning 22 predicted therapies) shows the 

predictive efficacy of Multiplex8+ stratified by treatment type. Efficacy was determined by physician assessment and 

clinicopathological history (e.g., relapse, death, response). (c) Unbiased transcriptome profiling by Multiplex8+ facilitates 

interrogation of putative biomarkers involved in ADC-processing, which may be used for effective patient selection.
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Figure 1. Graphs depict concordance between immunohistochemistry (IHC) and Multiplex8+ RNA-SEQ results for (a) estrogen receptor (ER-

ESR1), (b) progesterone receptor (PR-PGR), (c) Ki67 marker of proliferation (Ki67-MKI67), and (d) HER2 receptor (HER2-ERBB2). The dotted red 

line in each figure denotes the TPM threshold used to call positive or negative biomarker expression. Samples with Unavailable lack pathology 

information.
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Figure 4. (a) History and clinicopathological parameters. (b) Multiplex8+ performed on initial biopsy and the resected tumor. 

The histopathology revealed two distinct regions of the resected tumor that were characterized either with or without 

infiltrating lymphocytes. (c) Multiplex8+ results for key biomarkers and intrinsic molecular / TNBC subtypes. Note the two 

regions were classified as different TNBC subtypes. (d) Treatment predictive signatures predicted response to bevacizumab 

(Avastin) and high expression for TACSTD2 and TOP1 (i.e., antigen and payload targets for sacituzumab govitecan). This 

provided two viable treatments in the first and second lines for metastatic TNBC. This evidence concurred with follow up data 

documenting a durable clinical response following bevacizumab. Interestingly, analysis of the primary tumor also provides 

biological rationale for the lack of response to neoadjuvant taxane/carboplatin, which would be predicted given the M TNBC 

subtype and low signature scores for taxanes (MAPs_Mitotic_kinases_neoadj_chemo17) and carboplatin (VCpred_TN).

Patient vignette – MDX-PT-10

Figure 3. (a) History and clinicopathological parameters. 

The patient did not have a significant response to 

neoadjuvant letrozole and after surgery received 

radiation and anthracycline-based chemotherapy, then 

continued with letrozole for 2 months before relapsing. 

Currently, they are receiving and benefiting from 

CDK4/6 inhibitors and fulvestrant treatment. (b) 

Multiplex8+ conducted on the surgical resection (areas 

for LCM shown in red annotations). (c) Multiplex8+ 

confirmed previous IHC results and showed high risk of 

recurrence by all risk classifiers, which was clinically 

confirmed by the patient’s rapid relapse. (d) The 

treatment predictive gene signatures show that although 

the hormone receptor expression is high, the patient is 

likely resistant to aromatase inhibitors and sensitive to 

CDK4/6 inhibitors, which is supported by low expression 

of CCND3, a marker of resistance to CDK4/6 inhibitors. 

The lack of response to epirubicin / cyclophosphamide 

chemotherapy was also predicted from high 

Early_Relapse_ER.Pos and Residual_disease_ER.Pos 

signatures.

Multiplex8+ provides unique insights into tumor biology and predicts response to multiple lines of therapy.
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