Our laboratory is interested in understanding smooth muscle development, particularly as it relates to development of the mouse urogenital system. Toward that end, we are making use of transgenic mice we generated that express Enhanced Green Fluorescent Protein (EGFP) in smooth muscle to identify and analyze smooth muscle-rich organs in the developing urogenital system. In the experiment illustrated below, the developing mouse lower urogenital tract at gestational age 14 days can be divided into three compartments based on the presence or absence of smooth muscle cells (as revealed by EGFP expression under the control of the SMGA promoter). The developing bladder and urethra regions contain compartments that express EGFP while the urogenital sinus, which separates the bladder and urethra, lacks EGFP expression. These three regions were micro-dissected and total RNA was isolated from each compartment. The RNA was then amplified, biotinylated, and hybridized to the Affymetrix Mouse MOE430_2 microarray chip to determine the gene expression profile for each compartment using the protocols described on the GUDMAP website (under Research/Protocols). Three biological replicates were used for the bladder and urethra samples while four biological replicates were used for the urogenital sinus (UGS). 
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Four examples of analyses that can be performed and the results generated from these experiments are provided in the form of Excel spreadsheets generated using GeneSifter software.  All data were normalized using the standard RMA protocol within that program.  A comparison between the developing bladder and urogenital sinus regions was made to identify candidate markers for these two regions.  The data shown (e14RMAbladvsUGS.xls) indicate that 1,301 targets show a two-fold or greater difference (student t-test, p ≤ 0.05) in expression levels between the two compartments.  Likewise, comparing the developing bladder to the urethra region indicates a two-fold or greater difference (student t-test, p ≤ 0.05) in expression levels for 2,263 targets (e14RMA_BladvsUreth.xls). When all three compartments are compared together using ANOVA analysis (p ≤ 0.05) with a cutoff of two-fold or greater difference in expression an level in all three groups, 2,074 targets were identified (e14_RMA_ANOVA.xls). To further hone in on smooth muscle related genes, this data was queried for genes showing a similar expression pattern across the three compartments to that of smooth muscle gamma-actin (Actg2).  That is, genes that show high expression in bladder and urethra relative to the UGS.  This data was then sorted based on the relative expression in bladder vs. UGS and 93 targets from this group were found to exhibit this expression pattern with the highest levels of expression being seen in the bladder and urethra and at least a two-fold lower level of expression seen in the urogenital sinus region (ACTG2_Like_sorted.xls).  The utility and validity of this analysis is supported by the fact that the expression of numerous smooth muscle related genes is much higher in the bladder relative to the UGS compartment; these include smooth muscle gamma-actin (Actg2), smooth muscle myosin (MyH11), calponin (cnn1), myocardin (Myocd), transgelin (tagln) and many others.   

