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Supplementary Figure S1. Library preparation strategies overview.
A. The most common strategy for library preparation for microarray hybridization is represented by the following steps:

Step 1. Library synthesis. A library synthesis procedure starts with the reverse transcription primed from the oligo-d(T) containing primer harboring a T7 RNA polymerase promoter at 5' end. The second strand synthesis is primed by RNA fragments produced by partial digestion of DNA/RNA heteroduplex from the previous stage. The resulting dsDNA contains T7 promoter that may be used to generate antisense RNA transcripts.

Step 2. Library amplification and labeling.

Library amplification is performed using in vitro transcription from the T7 RNA polymerase promoter. RNA labeling is performed by the incorporation of modified UTP into a growing transcript. The resulting library is the labeled antisense RNA.

However, FFPE-isolated RNA is largely degraded, and different, frequently oligo-d(T) independent, strategies are used to synthesize the libraries. The overview of such strategies for the major commercial microarray platforms and for the experimental platform developed in this study is given below.

B. This study library preparation strategy adopted for CustomArray platform.
Step 1. Library synthesis.

RNA reverse transcription is primed from primers containing semi-degenerated part at the 3' end and universal sequence at the 5'end. Single strand cDNA is used as a template for complementary strand synthesis primed by the same primers. At this step, the library represents overlapping dsDNA fragments flanked by the same universal sequence from both ends.

Step 2. Library amplification and labeling.

For library amplification, we used PCR with the universal primers. Labeling of DNA was performed by incorporating biotinylated dU during amplification. The resulting biotin-labeled dsDNA library was then used for microarray hybridization.

C. Illumina library preparation strategy.
Step 1. Library synthesis.

Library synthesis procedure starts with reverse transcription with biotinylated primers. Biotinylated cDNA is then hybridized with gene-specific upstream and downstream oligonucleotides containing universal sequences and bound to streptavidin beads to remove non-hybridized oligos. Hybridized oligonucleotides are then extended by DNA polymerase and ligated to form a template flanked by the universal sequences.

Step 2. Library amplification and labeling.

The library is amplified with PCR with universal fluorescently-labeled primers. 

D. Affymetrix library preparation strategy.
Step 1. Library synthesis.

cDNA synthesis is primed from oligo-d(T) and random primers. Before second strand synthesis, the enzyme terminal deoxynucleotidyl transferase extends cDNA ends and produces polyA-tails. The second strand DNA is primed from the oligo-d(T) primer containing T7 RNA polymerase promoter. The resulting library is represented by a dsDNA containing T7 RNA polymerase promoter that may be used to generate sense RNA transcripts.

Step 2.  Library amplification.

Library amplification is performed using in vitro transcription from the T7 promoter. 

Step 3.  Library labeling.

Sense RNA is reverse transcribed using random primers. Second strand of cDNA is primed by the RNA fragments produced after partial digestion of DNA/RNA heteroduplexes from the previous stage. The resulting double stranded DNA is then fragmented and end-labeled.

E. Agilent library preparation strategy.
For library synthesis and amplification, Agilent microarray platforms utilize TranPlex Whole Transcriptome Amplification Kit (Sigma).

Step 1. Library synthesis.

RNA reverse transcription is primed from the primers containing semi-degenerated part at the 3' end and the universal sequence at the 5'end.  Single strand cDNA is used as a template for complementary strand synthesis primed by the same primers. At this step, the library represents overlapping dsDNA fragments flanked by the same universal sequence from both ends.

Step 2. Library amplification.

For library amplification, PCR with universal primers is used.

Step 3. Library labeling.

The resulting double stranded DNA library is directly labeled by fluorescent agents.

