Cell derived embryoid bodies

Microarray analysis:
Total RNA was isolated from knock down clone and wild type CGR8 cell derived embryoid bodies using RNeasy mini kit (Qiagen) as per manufacturer's instructions. The quality of RNA was confirmed with denaturing agarose gel method. 100ng total RNA was used for aRNA amplification with GeneChip 3' IVT Express Kit and performed as per instructions. After 16 hours of biotinylated invitro transcription aRNA was purified, 15g of purified aRNA was fragmented with fragmentation buffer. 12.5g of fragmented aRNA was hybridized with Mouse Genome 430 2.0 arrays for 16hrs at 45c in hybridization oven. Further arrays were washed and stained with phycoerythrin with Affymetrix Fluidics Station 450 and scanned using Affymetrix Gene-Chip Scanner 3000 7G. The quality control matrices were confirmed with Affymetrix GCOS software.

The CEL files were taken for further analysis. The data were background corrected and RMA normalized with R bioconductor packages (1). For global view hierarchial clustering were performed using cluster (Eisen lab) software. Also principal component analysis was done with made 4 packeges executable with R bioC. To determine the differentially expressed transcripts (DET) empirical bayes linear model was applied with LIMMA package in R (2). To find false discovery rate the raw p values are adjusted with Benjamini Hochberg method in LIMMA at P = 0.05 and to further short list, transcripts were filtered on log fold change 1.5 or -1.5.
Gene ontology:
To determine the biological significance of DET the Database for Annotation, Visualization and Integrated Discovery (DAVID) was used. DAVID provides biological process, molecular function and cellular component for DET with EASE enrichment score at P = 0.01 (3, 4).
Investigation of DET in knock down clone:
To see the global expression view hierarchial clustering was performed. It denotes that knock down clone repressed abundant number of markers. Also principal component analysis showed the clustering of biological replicates and the distance between the wild type and knockdown clone genes expression (Supplementary figure 1, 2). Using the linear model with FDR P = 0.05 and log fold change 1.5 or -1.5 we determined 2883 DET in knock down clone derived EB's compared to wild type CGR8 EB's. Among 2883 transcripts 2028 transcripts were significantly down regulated and 854 transcripts were significantly up regulated. In the down regulated transcripts many of the cardiac markers like Tnnc1, Tnni3, Tnnt2, Vasn, Myh6, Myh7, Myl2, Myl3, Myl4, Myl7, and Myl9 were present. Besides that ion channel markers like Kcna5, Kcnd3, Kcnj8, Kctd1, Kctd12, Cacna2d2, Ryr2, and Scn7a were present in the down regulated transcripts. And mesodermal and its lineage markers like Actc1, Foxa1, Gata6, Cdh11, Angptl2, Bmp5, Pcdh17, Pcdh18, Pcdh7, Pcdh9 were also down regulated significantly (supplementary table 1). To further explore these down regulated markers, transcripts were compared with the 143 gene set for heart tissue available in webgestalt gene set analysis tool kit. There are 49 down regulated markers (39%) were match with the webgestalt gene set (Figure 2)
Gene ontology study:
To characterize the functional properties of the knock down clone down regulated transcripts, DAVID functional annotation data base were used at level high and enriched P= 0.01. In biological process (BP), vascular, blood vessel, cardiac muscle and myoblast development more than 10 markers were present. More than 5 down regulated markers were shown in heart contraction, cardiac muscle cell proliferation and cardiac muscle morphogenesis (Figure 3). In cellular component, sarcomere, myofibril, contractile fibril, organelles were prominently seen (figure 4) in particular more than 100 markers were were enriched for cytoskeleton, is vital for caridomyocyte function. More interestingly for up regulated markers there was no biological process for cardiac function most of them are responsible for cell cycle and cellular metabolic process (Supplementary figure 3). In brief, biological process and cellular component GO of down regulated markers shows knockdown clone has attributed essential markers for cardiac development.
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