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RNA sequencing (RNA-Seq) and small RNA sequencing help analyze the continuously
changing cellular transcriptome, providing valuable information about the internal state of
cells and transcriptional networks. In particular, differential gene expression analysis has
played a significant role in the identification of pathway interactions and disease-state
biomarkers. The GenapSys Sequencing workflows offer an affordable and simple NGS
solution for targeted RNA-Seq and small RNA-Seq studies.
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Abstract

Technology

The GenapSys sequencer uses an impedance-based, electronic detection modality on CMOS
chips. A single run on a 16M chip produces 10-14 million individual sequences with read
lengths that average 150 base pairs with more than 80% of bases >Q30 quality.
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Table 1- miRNA UHRR

Whole transcriptome RNA-Seq libraries were generated with the Universal Human
Reference and enriched for cancer-related genes using the IDT Pan Cancer v1.5 hybrid
capture panel. The small RNA library was generated with the Universal Human miRNA
Reference RNA (Agilent) using the QiaSeq miRNA library prep kit. Human transcriptome
FASTA file (hg38, release 33) was downloaded from GenCode. Index files were generated
using Salmon software (v1.1.0) based on the transcriptome FASTA file. Adapter sequences
in the fastq files were removed using cutadapt. Quantification of RNA was performed using
Salmon (v1.1.0) applied to the adapter-removed fastq files.

Results
Whole transcriptome and Targeted RNA-Seq libraries for the UHRR and HBRR (Fig.1A,B,E,G)
reference standards were run on the GenapSys and Illumina platforms. Each whole
transcriptome sample had > 30M reads, and the gene expression (transcripts per million, TPM)
showed a high correlation with an R2 value of 0.963 and 0.958 for the UHRR and HBRR
samples, respectively. The fold change (in log2 units) for the UHRR/ HBRR gene expression
data is plotted for both GenapSys and Illumina data (Fig.1C) which shows a strong correlation
in the fold change measurements between the platforms, with an R2 value of 0.957. We also
observed a high correlation between the miRNA expression with a R2> 0.99 between two
platforms (Fig.1G).

Conclusions
o The GenapSys RNA Sequencing Solution delivers high-quality NGS data in a
compact, accessible and cost-effective platform.
o The GenapSys Sequencing Platform enables elucidation of small RNA and
microRNA expression on an affordable, high accuracy, scalable sequencer.
o The GenapSys RNA-seq and small RNA sequencing data strongly correlated
with the Illumina results.

Strong concordance was observed between the
top 25 most expressed miRNA genes between the
two sequencing platforms.

