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Figure 1. Overview of the experimental design. For microarray and iTRAQ, a common reference sample

(REF) was constructed by combining all six samples from heart (HEA1, HEA2 and HEA3) and L. dorsi

(LDO1, LDO2, and LDO3). In the microarray experiment, three cDNA microarray slides were used per

sample.

Table I. Summary of 454-sequencing and overlap to microarray cDNAs via pig UniGene sequence IDs.

The number of microarray cDNAs for UniGene mapping was 26.877, of which 19.669 map to 12.563

UniGene IDs. N ≥ 1 indicates that these UniGene IDs are identified by BlastN at least once in all six RNA

samples by 454-sequencing.

Figure 2. Average correlation between transcript relative abundance (RA) profiles from heart (hea) and 

L. dorsi (ldo) tissues within and across (454-microarray) the two transcript-based technologies 454-

sequencing and cDNA microarray.

Figure 4. Agreement and disagreement between 454-sequencing and cDNA microarray in the direction 

of regulation for 198 genes identified as significantly (adj.P ≤ 0.05) regulated between heart and L. dorsi

by both technologies.
Figure 5. Pair-wise comparison of heart-muscle log2 expression ratios obtained by 454-sequencing

(HEA.vs.LDO.ratio.avr.log2.454), cDNA microarray (HEA.vs.LDO.ratio.avr.log2.array) and iTRAQbased

proteomics (HEA.vs.LDO.ratio.avr.log2.iTRAQ) for 148 genes detectable by all three technologies.

Lines represent fitted straight line curves from the data points.

Abstract

The concordance between the well-established microarray technology and the new 

sequencing-based technologies for multi-sample expression profiling is largely uninvestigated. 

This study is the first to compare cDNA microarray and 454-sequencing for expression profiling 

of porcine heart and Longissimus dorsi tissues. Furthermore, iTRAQ-based proteomics was 

applied to investigate the relationship between transcript and protein expression ratios. Using 

sequence-based matching, expression of 2.541 pig UniGene IDs were detected by both cDNA 

microarray and 454-sequencing. Both technologies showed high reproducibility between 

replicates of the same tissue. The cross-technology correlation was modest but positively 

influenced by high expression. Thousands of genes being differentially expressed were 

identified with cDNA microarray, whereas 454-sequencing only identified 306 genes. Of these, 

198 (65 %) were also found by cDNA microarray. Abundances of 354 proteins were 

determined by iTRAQ-based proteomics, of which 148 could be mapped to both cDNA 

microarray and 454-sequencing. The across-tissue expression ratios from the three 

technologies revealed positive Pearson’s correlations above 0.4 between transcript and protein 

ratios with most positive correlation obtained with 454-sequencing.

Results and Discussion

The reproducibility is high for both transcript-based technologies, the within-experiment 

correlation for cDNA microarray being the highest. Interestingly, the expression correlation 

between heart and L. dorsi within cDNA microarray is higher (0.67) than within tissue 

expression correlation to 454-sequencing for heart (0.25) and L. dorsi (0.51). One explanation 

might be that on the cDNA microarray platform, expression of most overlapping genes are 

largely unchanged between the two tissues or the change is low in relation to other signals 

measured such as noise. The correlation across heart and L. dorsi is only around 0.23 with 

454-sequencing indicating a larger tissue difference with this technology.

The number of differentially expressed genes identified in relation to the number of tested 

genes was much higher for cDNA microarray (47%; 5.888 out of 12.563) than for 454-

sequencing (10%; 306 out of 2.954). Out of 198 genes found to be significantly regulated 

between the two tissues using both transcript-based technologies, 38 genes are regulated in

opposite direction.

Transcript and protein ratios across heart and L. dorsi are positively correlated, especially 

when 454-sequencing is used as the transcript-based profiling technology. A linear relationship 

was observed for 148 genes in the pair-wise scatter plots of the ratios from the two transcript-

based technologies and the iTRAQ-based ratios. The correlation is more positive for the 

comparison with 454-sequencing (0.53) than for the comparison with cDNA microarray (0.49).

The low dynamic range in expression ratios measured by the cDNA microarray appears to 

have a negative effect on the correlation between transcript and protein expression ratios. In 

contrast, expression ratios obtained with 454-sequencing and iTRAQ-based proteomics are in

better agreement in terms of dynamic range.

In the comparison of ratios between heart and L. dorsi, a reasonable overlap between 

differentially expressed genes identified with 454-sequencing and cDNA microarray has been 

achieved. However, the number of genes identified by cDNA microarray is much higher and 

many of these are likely false positive. The 454-sequencing technology seem to be superior

over cDNA microarray in the level of precision. 


