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Druggable Oncogene Fusions in Invasive Mucinous Lung
Adenocarcinoma
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Abstract

Purpose: To identify druggable oncogenic fusions in invasive mucinous adenocarcinoma (IMA) of the
lung, a malignant type of lung adenocarcinoma in which KRAS mutations frequently occur.

Experimental Design: From an IMA cohort of 90 cases, consisting of 56 cases (62%) with KRAS
mutations and 34 cases without (38%), we conducted whole-transcriptome sequencing of 32 IMAs,
including 27 cases without KRAS mutations. We used the sequencing data to identify gene fusions, and
then performed functional analyses of the fusion gene products.

Results: We identified oncogenic fusions that occurred mutually exclusively with KRAS mutations: CD74-
NRG1, SLC3A2-NRGI1, EZR-ERBB4, TRIM24-BRAF, and KIAA1468-RET. NRG1 fusions were present in
17.6% (6/34) of KRAS-negative IMAs. The CD74-NRG]1 fusion activated HER2:HER3 signaling, whereas the
EZR-ERBB4 and TRIM24-BRAF fusions constitutively activated the ERBB4 and BRAF kinases, respectively.
Signaling pathway activation and fusion-induced anchorage-independent growth/tumorigenicity of
NIH3T3 cells expressing these fusions were suppressed by tyrosine kinase inhibitors approved for clinical
use.

Condusions: Oncogenic fusions act as driver mutations in IMAs without KRAS mutations, and
thus represent promising therapeutic targets for the treatment of such IMAs. Clin Cancer Res; 20(12);

3087-93. ©2014 AACR.

Introduction

Oncogene fusions have recently been identified as driver
mutations and (possible) therapeutic targets in lung ade-
nocarcinoma (LADC), a major histologic type of lung
cancer (1). Such fusions include EML4- or KIF5B-ALK,
KIF5B, or CCDCG6-RET, and CD74-, EZR-, or SLC34A2-
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ROS1 (2-9). These oncogene fusions occur mutually exclu-
sively with one another, and with other targetable oncogene
aberrations such as EGFR, KRAS, BRAF, and HER2 muta-
tions. Therefore, molecular targeted therapy combined with
the identification of driver oncogene aberrations represents
a powerful and promising approach to personalized treat-
ment of LADC (10, 11).

Invasive mucinous adenocarcinoma (IMA) of the lung
is composed predominantly of goblet cells. IMA is mor-
phologically characterized by tall columnar cells with
basal nuclei and a pale cytoplasm containing varying
amounts of mucin (12, 13). IMAs, which constitute 2%
to 10% of all LADGCs in Japan, the United States, and
European countries (14-16), are indicated as being more
malignant than more common types of LADC, such as
acinar or papillary adenocarcinoma. The KRAS mutation
is the only driver aberration commonly detected in IMAs
(in 50%-80% of cases). To date, no driver gene aberra-
tions have been detected in KRAS-negative IMAs; these
aberrations must be identified to facilitate the develop-
ment of effective treatments for such cancers. Therefore,
we performed whole-transcriptome sequencing (RNA
sequencing) of IMAs lacking KRAS mutations to identify
novel chimeric fusion transcripts that represent potential
targets for cancer therapy.
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