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Alternative model by network-based regularization

We introduce a network-based regularization to the base model as an alternative model and evaluate the proba-
bilities of a read being generated by the transcripts in all the genes simultaneously as follows,

Lpen(P ; r) = log(L(P ; r))− λ‖AP −WP ‖22. (1)

The term λ‖AP −WP ‖22 in equation (1) is a network constraint to encode prior knowledge from the transcript
network. Given a transcript interaction network, we assume that the connected transcripts are more likely to
co-express by introducing the following cost term over the expression π,
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where nb(i) are the neighbors of transcript i. g(i) and g(j) are the genes containing transcripts i and j,
respectively. |rg(i)| denotes the number of reads aligned to gene g(i). li and lj are the length of transcripts
i and j. A is a diagonal matrix, where Aii = |rg(i)|/li. W contains the weights of transcript pairs in the
transcript network, where Wij = |rg(j)|/(|nb(i)|lj). Minimizing Ψ(P,π) ensures that each transcript will receive
an expression close to the average expression of its neighbors in the transcript network. To solve equation (1) we
used CVX, a package for specifying and solving convex programs [1, 2]. The framework estimates the expressions
of transcripts in all the genes together in one optimization. We applied this framework to the small network with
898 transcripts on MCF7 breast cancer cell line RNA-Seq data. Overall, the results between Net-RSTQ and
the alternative framework can be highly similar as shown in S8 Table when parameter λs are tuned. However,
the algorithm converges slowly (S4 Figure) compared to the convergence of Net-RSTQ in Figure 7 in the main
manuscript). It is clear that the alternative model does not scale to larger networks.
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