
Tumor transcriptome profiling has conquered an important place in biomarker development for cancer

diagnostics, prognosis and therapeutic selection due to the fact that RNA expression plays an essential role

in numerous tumor biology processes and that RNA expression of thousands of genes can be monitored in

parallel in a variety of clinical samples. Over the last years, RNA-sequencing (RNA-seq) has established

itself as the gold standard for quantitative transcriptional profiling. Due to its high analytical sensitivity and

wide dynamic range, even small variations in gene expression can be detected. HTG EdgeSeq is a Next

Generation Sequencing (NGS) based RNA Sequencing (RNA Seq) platform using a quantitative nuclease

protection chemistry that enables extraction-free quantitation of mRNA/miRNAs with significantly reduced

FFPE sample requirements compared to standard RNA-Seq, which makes it an attractive option for

potential clinical applications. A customized gene panel was designed and developed for detecting gene
signatures.
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Figure 1. HTG EdgeSeq Performance Evaluation
(A) . FFPE sample input levels between 25 and 3.125 mm2 for two NSCLC samples were tested using the HTGEdge Seq OBP

in four HTGEdge Seq runs (2 HTGEdge processors on 2 days). Normalized CPM counts generated from the HTG EdgeSeq

data analysis were plotted to calculate R2 values to evaluate concordance between sample inputs. Good concordance

indicated by R2 values close to 1 (highlighted in green) was observed for all runs for sample input levels of 25, 12.5 and

6.25 mm2.

(B) Two (2) FFPE NSCLC tissue samples were tested using the HTG Edge Seq OBP in four different HTGEdge Seq runs

performed on two (processors on two days. Sample input levels were between 25 and 3.125 mm2. R2 values above 0.9000

(highlighted in green) indicate good concordance and Day to Day and Processor to Processor reproducibility for sample

inputs at or above 6.25 mm2.

The customized gene panel consists of 1327 genes, including 900 genes in signaling pathways in oncology

& immuno-oncology, including Nature Kill (NK) cells, neutrophils, Plasmacytoid dendritic cells (pDCs), DCs,

monocytes, Tregs, B cells, tumor associated macrophages (TAMs), TGFβ, EMT, interferon-γ signature, IL-

17, β-catenin among others. and 15 house-keeping genes. The custom panel was evaluated using in silico

probe design and feasibility testing. Validation studies included data comparison with The Cancer Genome

Atlas (TCGA), reproducibility and repeatability testing and precision studies in six cancer indications: Non-

Small-Cell Lung Cancer (NSCLC), Head and Neck Squamous Cell Carcinoma (HNSCC), Hepatocellular

Carcinoma (HCC), Colorectal Cancer (CRC), gastric cancer (OC), ovarian cancer (GC)

• The designed panel met all the predefined quality and analytical acceptance criteria.

• The here reported results correlated with TCGA RNA-Seq data, and the validation and precision

studies confirmed the excellent performance of the pane.

• This customized gene panel may be a powerful tool for predictive and prognostic biomarker

identification to inform the development of new cancer therapies.
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Figure 2. Comparison of custom panel gene expression to TCGA expression data- HNSCC 

indication .
Twelve (12) HNSCC FFPE tissue samples (12 mm2 sample input) were analyzed in triplicate with the HTG custom panel.

Log2(CPM) expression values for HNSCC are shown here. All probes performed as expected and according to specification;

gene expression signatures were consistent with the expected signatures for the different cancer indication tested. Expected

differential expression of the selected genes was based on RNA-Seq data as reported in TCGA.

Figure 4. Inter-site Repeatability – Summary of Lin's CCC values for all inter-site correlation
The same sixteen (16) replicate FFPE lysate samples from each of six (6) cancer indications were processed under identical 

conditions at HTG Molecular Diagnostics and EMD Serono. LCCC was calculated comparing the median log2(CPM) values per 

indication obtained at EMD Serono to the median values from all replicates per indication from all 5 plates processed at HTG 

Molecular Diagnostics.
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Figure 3. Principal Component Analysis (PCA) showing clustering of samples by indication 
A PCA and sparse PCA were performed using all HTG EdgeSeq data. The colored spots in the covariance plot represent the

first 3 principle components from the PCA. The arrows were derived from the sPCA and 30 non-zero probes


