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Letter to the Editor
Our studies, published in “Biochimica et Biophysica Acta-Molecular

Basis of Disease”, have revealed that the up-regulation of both INSR
and IGF1R was a frequent event and may be associated with enhanced
tumorigenic and metastatic potential in Tongue Squamous Cell
Carcinoma (TSCC).

TSCC, as one of the most aggressive type of Oral Squamous Cell
Carcinomas (OSCCs), is characterized by its rapid local Lymph Node
(LN) metastasis and high rate of proliferation [1]. According to the
American Cancer Society, during the past five years, the incidence of
new cancers increased by 5.5%, while that is 33% for TSCC [2,3].
Despite the rapid development of cancer diagnosis and treatment
technology, the death rate of TSCC has increased by 12.8% during the
past five years [2,3]. Importantly, improvement in patient survival
requires a better understanding of tumor tumorigenesis and
metastasis. Our studies shed new light that both INSR and IGF1R may
serve as a biomarker of metastatic potential or as a therapeutic target
in patients with TSCC and strategies targeting the C-myc ~ IGF1R/
INSR ~ NF-κB pathway may be effective treatments for TSCC.

The Insulin-like Growth Factor (IGF) system is a key factor involved
in the growth, proliferation, differentiation, apoptosis, metabolism.
Insulin-like growth factor 1 receptor (IGF1R) and insulin receptor
(INSR), involved in IGF signaling, are highly homologous molecules
that may heterodimerize to form an IGF1R/INSR hybrid [4]. In our
previous studies, IGF1R was up-regulated and identified as a direct
target of miR-7 in TSCC [5]. EM et al. [6] recommended that
therapeutic targeting of both INSR and IGF-IR is likely more effective
than targeting IGF1R alone in abrogating endocrine therapy resistance
in breast cancer. Ofer et al. [7] underlined the oncogenic functions of
IGF1R and INSR in prostate cancer. Similarly, our research indicated
that both INSR and IGF1R exhibited similar oncogenic effects on
TSCC, as either INSR or IGF1R overexpression dramatically enhanced
TSCC cell growth, migration and invasion in vitro and tumorigenesis
and tumor metastasis in vivo.

C-myc is regulator gene and proto-oncogene that code for
transcription factors. In our previous studies, we found that superoxide
dismutase 2 (SOD2) and Bmi1 are two direct target genes of C-myc
and contribute to the migration and invasiveness of TSCC [8,9]. In the
present research, C-myc directly targeted INSR and IGF1R and
promoted tumorigenesis and metastasis in TSCC.

NF-κB (nuclear factor kappa-light-chain-enhancer of activated B
cells) is a protein complex that controls transcription of DNA, cytokine
production and cell survival. NF-κB is found in almost all animal cell

types and is involved in cellular responses to stimuli. NF-κB may target
INSR/IGF1R to modulate microRNAs in myoblasts [10]. Li et al. [11]
suggested that IGF1R expression could alter NF-κB signaling in lung
and colon carcinoma cells. Tian et al. [12] found that IGF1R
knockdown suppresses tumor growth and enhances chemosensitivity
in pancreatic cancer via the inhibition of PI3K/AKT and NF-κB
pathways and is a promising approach to overcome the
chemoresistance of pancreatic cancer. In the signaling pathway, IGF1R
and NF-κB signaling are often formed by the pathways cross-talk with
each other impacting the cell growth, migration and invasion. The
INSR/IGF1R and NF-κB signalling sever as catalysts in cancer, but
relatively little is known about possible crosstalk between these
pathways in TSCC. In our article, we found that NF-κB is activated
and regulated by both INSR and IGF1R, further supplementing and
improving the pathway.
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