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Development of an ACTN4 gene quantification system for the individualized medical treatment of lung
cancer

Background: The adoption of low-dose helical computed tomography (CT) screening is expected to increase
the rate of detection of early-stage lung cancer. However, early detection does not always guarantee cure of
the disease. A significant number of early-stage lung cancers paradoxically relapse even after complete
surgical resection. For example, the 5-year survival rate of patients with stage IB lung cancer is only 74%
(Sawabata, et al., J Thorac Oncol., 6: 1229, 2011), and further improvement of its outcome would be
necessary. Selection of patients at high risk of recurrence might improve the efficacy of platinum-based
adjuvant chemotherapy.

Actinin-4, actin-binding protein originally discovered in our laboratory (Honda, Yamada, et al., J Cell Biol.,
140: 1383, 1998), is an oncogene product that plays a key role in regulation of cell migration, invasion and
metastasis (Honda, Yamada, et al., Gastroenterology, 128: 51, 2005, Hayashida Yamada, et al., Cancer Res.,
65: 8836, 2005). Amplification of its gene (ACTN4) defines a small but substantial subset of patients with
stage | lung adenocarcinoma showing a distinct outcome (Noro, Yamada, et al., Ann Oncol., 24:2594, 2013).
Such patients require intensive medical attention and might benefit from postoperative adjuvant chemotherapy.
In fact, using deposited gene expression data from a phase Il clinical trial of adjuvant chemotherapy (JBR.10),
we recently revealed that ACTN4 could be used as a biomarker that would predict patients with stage IB-11
NSCLC who would benefit from adjuvant platinum-based chemotherapy (Miura, Yamada, et al., Oncotarget,
7:33165, 2016).

Purpose: The final goal of this study is to develop an ACTN4 gene amplification test for companion
diagnostics that would identify early-stage NSCLC patients at high risk of recurrence and suitable for
platinum-based adjuvant chemotherapy. However, Fluorescence in situ Hybridization (FISH), the current
standard test of gene amplification, is laborious and time consuming. It would be necessary to develop an
alternate automated methods. A clinical PCR system was under development in Sysmex Corporation (Kobe,
Japan). The system allows fully automated multiple processes from DNA and RNA extraction to
detection/analysis of genetic abnormalities. In this study, we collaborate with Sysmex Corporation (Kobe,
Japan), designed primers and probes for ACTN4 gene quantification, and optimized the processes of RNA
extraction and gene amplification and quantification.

Results: The ACTN4 gene copy number was determined and compared with the ACTN4 gene expression
levels of in formalin-fixed paraffin-embedded (FFPE) specimens of non-small cell lung cancer (NSCLC).
There was a significant correlation between FISH and clinical PCR, and 90% of cases with gene amplification
were diagnosed correctly by clinical PCR.

Future plan: We will further optimize the clinical PCR system for the detection of ACTN4 gene amplification
in FFPE specimens for the commercialization as an in-vitro diagnostics. Accurate diagnosis of stage IB-I11A
NSCLC patients with ACTN4 gene amplification would greatly improve their cure rate and eliminate the need
for unnecessary treatment of low-risk patients. We are planning to perform a retrospective clinical study of
patients who participated in a multicenter randomized controlled study of paclitaxel plus carboplatin versus
oral UFT as the adjuvant chemotherapy in stage IB-111A resected NSCLC.
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