Theorem S1. Let X* denote the complete set of sequences that are concatena-
tions of motifs from X. If an efficient motif set ¥ C ¥ ewists, which minimizes
the sum of A x ||Z|| and total motifs replacement cost > 5_, 0; x Z?:l Tij * 0;j
and satisfies the three requirements below, then there exists v; € Y* such that
> div(vy, 05) < 307y 0% 3oy wij x 0y < Ayv; €V

o All occurrence of m; € ¥ is replaced by one and only one m; € ¥ (possibly

itself ).
o Motif m; cannot be replaced by motif m; if 0; > o;.

e The total motifs replacement cost Zle 0; * Z§=1 Tij ¥ 055 < A

Proof. Assume an efficient motif set ¥ C ¥ exists. Each VNTR sequence v; can
be represented as a sequence of original motifs mj1 0---0 mé, each m; C X. By

1

substituting each m; with its counterpart efficient motif mé-, we get U; =m jo -0

ml. For each v; and 05, it is clear that div(v;,v;) < Y-, div(m}, m?), otherwise
the combination of edit operations from individual motif alignments would infer

a more parsimonious edit distance for v; and v;. Therefore, > ,_, div(v;,v;) <
> div(m},mé) =>" 0% Z§:1 Tij * 055 < A O



