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ANNEXIN A1 DOWN-REGULATION IN HEAD AND NECK CARCINOMA IS MEDIATED VIA TRANSCRIPTIONAL
CONTROL WITH DIRECT INVOLVEMENT OF miR-196a/b

Sofía T Menéndez1 , Saúl Álvarez-Teijeiro1 , Rocío Granda-Díaz1 , Nagore del Río Ibisate1 , María Ángeles
Villaronga1 , Emma Pena-Alonso1 , Juan Pablo Rodrigo1 , Reginald O. Morgan2 , María Pilar Fernández2 , Juana
María García-Pedrero1

1) Department of Otolaryngology, Hospital Universitario Central de Asturias and Instituto de Investigación Sanitaria
del Principado de Asturias, IUOPA, Universidad de Oviedo, Oviedo, CIBERONC, Spain 2) Department of
Biochemistry and Molecular Biology, University of Oviedo, Oviedo, Spain

Annexin A1 (ANXA1, also known as lipocortin 1 and calpactin II) is a pleiotropic 37?kDa protein member of the
annexin superfamily with roles in vesicular trafficking and the maintenance of membrane-cytoskeletal integrity. It
has been demonstrated that ANXA1 plays a major regulatory role in cell-growth regulation and differentiation,
neutrophil migration, CNS responses to cytokines, neuroendocrine secretion and apoptosis. ANXA1 and other
Annexins are frequently deregulated in many cancers (“annexinopathies”). ANXA1 overexpression has been
reported in gastric, pancreatic and hepatocellular carcinoma; however, it is markedly down-regulated in breast,
prostate, esophageal and head and neck cancers. The contrasting patterns of ANXA1 expression in different
tumors types is just one of the enigmas in deciphering the underlying regulatory mechanisms and phenotypic
specificity of ANXA1.

We have previously demonstrated that ANXA1 down-regulation is an early and frequent event in the development
of head and neck squamous cell carcinomas (HNSCC). In an attempt to identify the underlying mechanisms of
reduced ANXA1 protein expression, this study investigated ANXA1 protein expression and ANXA1 mRNA levels in
HNSCC tissue specimens by immunofluoresce, in situ hybridization and RT-qPCR. Subsequently, the relative
levels of miR-196a and miR-196b were quantified in paired HNSCC specimens using Taqman miRNA assays and
compared to ANXA1 mRNA levels. Finally, bioinformatic prediction of transcription factor binding sites in the
5? ANXA1 promoter sequence was combined to functional analysis of ANXA1 promoter activity in HNSCC
cells by transfection with a series of deletion constructs from the 5? ANXA1 promoter region subcloned into the
luciferase reporter plasmid pGL3-Basic. 

Results showed a perfect concordance between the pattern of ANXA1 mRNA and protein detected by
immunofluorescence in tumors, precancerous lesions and normal epithelia, reflecting that ANXA1 down-regulation
occurs at transcriptional level. We also found that both miR-196a and miR-196b levels inversely correlated with
ANXA1 mRNA levels in paired HNSCC tissue samples and patient-matched normal mucosa. In addition,
endogenous levels of ANXA1 mRNA and protein were consistently and significantly down-regulated upon
miR-196a and miR-196b over-expression in various HNSCC-derived cell lines. The direct interaction of both mature
miR-196a and miR-196b was further confirmed by transfection with Anxa1 3?UTR constructs. Bioinformatics and
functional analysis of ANXA1 promoter activity contributed to identify key regions and potential mediators
of ANXA1 transcriptional control in HNSCC-derived cell lines. This led to the identification of the ?172/?38 region
containing binding sites for p53 and AP1 and the CCAAT proximal box involved in the transcriptional regulation of
ANXA1 expression in HNSCC cells. 

These findings demonstrate that ANXA1 expression is frequently down-regulated in primary HNSCC tumors at both
mRNA and protein levels. This coincided with an inverse regulatory role by miR-196a/b and ANXA1, presumably
via direct effects on mRNA stability and protein translation, but conceivably also through secondary mediators of
transcriptional control such as trans-acting protein factors. Furthermore, this study unveils that, in addition to
miR-196a, miR-196b also directly targets ANXA1 in HNSCC.
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