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Results

Introduction
The success of immunotherapy for the treatment of metastatic cancers relies on the
prediction and identification of potential neo-antigens. In recent years expression
levels of these neo-antigens along with other immune system related genes have
been evaluated in an effort to better understand response rates for immunotherapy in
various cancers. Gene expression levels can be assessed by numerous techniques
including hybridization-based or direct sequencing technologies. Two platforms-HTG
Molecular and NanoString nCounter have been utilized to profile changes in gene
expression and offer unique advantages for analyzing challenging specimens such as
formalin-fixed paraffin embedded (FFPE) tissues. The NanoString nCounter platform
utilizes hybridized fluorescent probes targeted against genes of interest for a
non-amplified measurement of gene expression. Several studies have been shown
that the NanoString platform has good sensitivity, specificity and reproducibility for the
assessment of gene expression levels from FFPE samples. The HTG platform is
relatively new and also uses a hybridization based method to enrich genes of interest
without first isolating RNA. To determine the robustness of the HTG platform, we
profiled a set of 30 metastatic prostate cancer samples using the HTG Molecular
EdgeSeq Immuno-Oncology Assay. In these experiments, we found that expression
data obtained by using both extracted RNA and lysate from FFPE slides was highly
reproducible (Spearman coefficient > 0.85). In addition, the expression profile of
targeted genes obtained by using different slides from the same blocks was also
highly correlated (Spearman coefficient > 0.90). Our experiments also showed a high
correlation between gene expressions profiles obtained by HTG, the NanoString
PanCancer Immune Profiling panel and RNA-Seq from the same set of 30 metastatic
prostate cancer samples. Further analysis to evaluate and compare the sensitivity of
different platforms is being performed and results of these will be presented.
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Figure 5A. Number of
reads obtained on the
HTG EdgeSeq with both
RNA and FFPE samples.
The samples are ordered
based on reads. There is a
large variability in read
numbers when both RNA
and FFPE are analyzed.
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Figure 3. Investigating the transcriptome of metastatic prostate cancer samples
workflow.

Experimental Methods

Figure 8. Comparison of different RNA mass input amounts of the same sample
on the HTG EdgeSeq platform. FFPE performed much better than extracted RNA.

Figure 5B. Number of
reads obtained on the
HTG EdgeSeq with only
FFPE samples. The
samples are ordered based
on reads. There is much
more uniform coverage
when the RNA samples are
removed.

Figure 1. Alternate technologies
for immune profiling: Nanostring
PanCancer Immune Profiling Panel.

Figure 9. Overall
platform comparison.
Individual samples are
listed on the left-hand
side of the figure. Each
platform comparison is
listed at the top.
Darker red means a
higher correlation of
gene expression from
genes in common
across the platforms
shown on the right
(n=461).

Conclusions

▶ Current results show that the NanoString and HTG platforms performed equally well
▶ Platform selection would be determined by sample type, TAT and availability
▶ HTG EdgeSeq: high correlation between different FFPE sections/slides
▶
Figure 4. HTG EdgeSeq experimental plan: samples shown in darker colors were
repeated at different input amounts.

Figure 6. Intra-assay precision: correlation between samples run on the same day on
the HTG EdgeSeq platform. FFPE performed higher than both extracted RNA and
control RNA.

Experimental Design to Evaluate the Robustness of the HTG EdgeSeq Platform
▶ Determine the correlation between different FFPE sections/slides from the same
sample
▶ Determine the correlation between FFPE sections/slides and extracted RNA from
the same sample

▶ Profiling tumor infiltrating cells (TILs)
▶ Assessing tumor microenvironment

▶ Evaluating drug targets
▶ Monitoring patient response to drug treatment

▶ Evaluating prognostic drug signatures

Figure 2. Alternate technologies for immune profiling: HTG EdgeSeq
Immuno-Oncology Assay.
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▶
▶

The Immuno-Oncology assay is comprised of 549 genes implicated in the host
immune response to tumors. Applications include:
▶ Characterizing immune response in tumors
▶ Measuring total T-cell load

▶

from the same sample (pearson rho>0.95) and at different concentrations
(pearson rho>0.952-0.984)
HTG EdgeSeq: lower correlation between extracted RNA processed in different
runs (pearson rho>0.84) and at different concentrations (pearson rho>0.583-0.890)
96% of samples showed correlation values >0.6 for FFPE vs RNA on the HTG
EdgeSeq (median 0.775)
83% of samples showed correlation values >0.6 between RNA processed on HTG
EdgeSeq vs RNA-Seq data (median 0.7455) and 80% for FFPE (median 0.672)
90% of samples showed correlation values >0.6 between RNA processed on HTG
EdgeSeq vs NanoString data (median 0.795) (based on common genes) 83% for
FFPE (median 0.675)

Future Directions

▶ Determine the gene expression profile on FFPE lysates utilizing the
NanoString platform

▶ Examine inter and intra-day reproducibility
▶ Effect of input amount of sample
▶ Determine the correlation with RNA-Seq data
▶ Determine the correlation with the NanoString PanCancer Immune Profiling Panel

▶ Determine the LLOQ for each platform to look at low expressing genes
▶ Determine whether any probe-specific bias exists in either platform
Figure 7. Inter-assay precision: correlation between samples run on the same day on
the HTG EdgeSeq platform. FFPE performed much better than extracted RNA and was
comparable to the RNA control.

