Do Benign Vocal Fold Lesions and Their Mucosal Wave Score Correlate With Their Gene Expression or Protein Products? 
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Objective

 Determine if the gene expression for extracellular matrix proteins and the protein products correlate 1) with lesion type and/or 2) with biomechanical performance as measured by mucosal wave motion.

Hypothesis 

1) Benign lesions reflective of different pathology processes will show different gene expression. 2) Gene expression for extracellular matrix molecules will correlate with mucosal wave score. Protein levels for collagen, elastin, and fibronectin will be associated with mucosal wave score. 

Methods
Forty-five benign laryngeal lesions were collected prospectively at the time of surgery and were assigned a pathology type: subglottic stenosis, vocal fold nodule, vocal process granuloma, vocal fold polyp, Reinke’s edema, etc. Laryngeal stroboscopy was performed preoperatively on those lesions affecting the membranous fold  (N=16) and later received mucosal wave scores by a rator blinded to gene expression and protein results. Mucosal wave was scored on a scale from 0-5 (0=normal, 5=absent). Using a PCR technique, gene expression for procollagen 1, MMP-1 (collagenase), tropoelastin, elastase, fibronectin, CD44, decorin, fibromodulin, hyaluronic acid synthase 2, and hyaluronidase were measured for each lesion. Using Western Blot, protein amounts for collagen, elastin and fibronectin were measured. Gene expression and protein amounts for the lesion were compared with lesion type and with mucosal wave scores. 

Results

1) For the 45 laryngeal lesions, gene expression for decorin was significantly different among lesion type (ANOVA p=0.04). Gene expression for fibronectin and decorin combined compared significantly with lesion type. (ANOVA p=0.008) Protein level of fibronectin, and elastin were not significantly correlated with lesion type (r=0.47 p=0.11; r=0.46 p=0.18 respectively). 

2) Using the subset of 16 membranous lesions, no significant correlation was found between gene expression and mucosal wave score. Results showed that lower mucosal wave scores (better) did not reach statistical significance with higher hyaluronic acid synthase 2 gene expression, nor with lower fibronectin. (ANOVA for wave score and HA2,  p=0.08; ANOVA for wave score and mRNA for fibronectin, p= 0.07)  Fibronectin, collagen type 1, and elastin protein concentrations in the lesions did not correlate with mucosal wave score in this small sample. 

Discussion

Research is yielding an increasing knowledge base of proteins and genes involved in vocal fold biology. This study was conducted to to identify candidate genes or proteins that may be important in laryngeal pathology processes and/or affect the biomechanics of the lamina propria. A limitation of this study is the small numbers of lesions available for analysis. With respect to mucosal wave performance, and compared to the other genes, fibronectin and hyaluronic acid synthase 2 are more interesting for future study despite being non-significant in this small study. Likewise, gene expression changes in decorin and fibronectin appear to be important in differentiating between pathologic responses. Filtering through genes and proteins to find those with clinical relevance will become an increasingly important endevour.

