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Ultra-deep BNA seguencing has tecome a powertul approach for genome-wide analysis of pre-
MRENA  altermative splicing. We previously developed MAIS, a statistical method for detecting
differential alterative splicing between two RNA-Seq samples. Ve describe a new statistical model
and computer program, MMAIS (replicate MATS), designed for detection of differential alternative
splicing from replicate BENA-Seg data. VATS uses a hierarchical model 1o simultaneously account for
sampling uncertainty In individual replicates and variability among replicates. VAIS outperformed two
existing methods for replicate BNA-Seq data in all simulation settings, and RI-PCR vielded a hign
valldation rate (94%) in an BNA-Seq dataset of prostate cancer cell Ines. Our data also provide
guiding principles for designing RNA-Seq studies of alternative splicing. VWe demonstrate that it s
essential to Incorporate biological replicates In the study design. Of note, pooling RNAS or merging

—SNA-Seq data from muitiole replicates 1s not an sfiective approach to account for variability, and the
result 1S particularly sensitive to outliers. As the popularty of RNA-Seq continues to grow, we expect
MATS will be usetul for studies of alternative splicing In diverse RNA-Seq projects.
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