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Methodology

Introduction
Fine needle aspiration (FNA) cytology is an integral part of
the assessment of clinically significant thyroid nodules.
However, up to 30% of FNA’s fall into the indeterminate
cytology category, and often contain limited nucleic acid
material for further genomic testing. Therefore, a sensitive
and specific NGS assay is required for potential genetic
diagnosis. In this validation study, we investigated an NGS
panel targeting genes involved in thyroid cancer and
evaluated the optimal collection and storage method.

Patients having surgery for thyroid nodules were recruited.
A single-pass FNA sample was taken under general
anaesthesia. Samples were stored in RPMI or RNA Later®.
Nucleic acid was extracted using Qiagen DNA/RNA micro
kit. The quantity of the extracted RNA and DNA were
evaluated (Fig 1).

According to The Cancer Genome Atlas Research network
(TCGA), BRAF and RAS genes are the most recurrently
altered genes, contributing to 67% of the genomic
landscape of thyroid carcinoma. Some novel driver
mutations were also identified with frequencies (<2%)
varying across different subtypes of the disease. However,
94% of mutations are attributed to 10 genes (Fig 2).

Figure 2: Frequency of the 10 most commonly mutated 
genes in papillary thyroid carcinoma

*not on ArcherDx CTL panel

Results

Conclusions
These findings showed that a single-pass FNA stored in
RNAlater® yields good quantity of RNA and DNA. It was
determined that the ArcherDx CTL panel is the best fit for
genomic analysis in this project.

Samples stored in RNA Later® consistently delivered higher
concentrations of nucleic acids compared to samples in RPMI.

Figure 3: Comparison of nucleic acid yield in different 
storage solutions

Moreover samples stored in RNA Later® at either room
temperature or 4oC consistently yielded higher quality DNA and
RNA, compared to samples in RPMI at -20˚C (Fig 4).
Figure:4 Quality of Nucleic acid assessed on Tapestation®
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ArcherDx CTL is a commercially available NGS panel,
targeting 45 genes that collectively represent approximately
70% of thyroid cancer driver events. It is a dual DNA/RNA
assay for simultaneous detection of single‐nucleotide variants,
complex insertion/deletions, and gene fusions.

VariantPlex covers 290 regions across 31 genes.

FusionPlex covers 195 regions across 36 genes.

Includes 7 of 10 most commonly mutated genes (Fig 2).

The system is compatible with low input FNA samples.

Figure:1 Schematic representation of FNA collection 
and storage
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