Supplement

EM-algorithm for regularized-loglikelihood of VAR-SSM
In the Expectation-step, ¢(8]0;) is calculated by
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In the Maximization-step, €; is updated to 6;,1 to be ;1 = argmaxg q(0|0;). Let v, Viagn, Vi—1n, €tn and
€lag,n Set a transpose of nth row vector of Vi, Viag, Vie1, Flag and E;_1, respectively. Further, set s;, and s;_1 , as
an nth element of s; and s¢_1, and v¢ 1 and v4_1 5 1 as an nth row kth column element of V; and V;_;, respectively.



Then, 0 is updated as
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where d,, is set 0 if d,, < 0.

Active sets of parameters of gene regulation

Let A={A4,...,An}and G = {G1,...,Gn}, where A,, and G, be active sets of elements for a,, and g,,, i.e., V{an i #
0} € A, and Y{gn1 # 0} € G, for k = 1,..., N, respectively. The descriptions of “» and 9» stand for an |A,| x
| A, | matrix or an |A,| dimensional vector and a |G,| X |G,| matrix or a |G, | dimensional vector, respectively. Then,
Egs. (S11) and (S12) are differentiated to satisfy
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where sign means a sign vector consisting positive (+1) or negative (-1) values.



