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1. qBMGs do NOT have a unique LRT ! studying different LRTs of the same qBMG(G,�)
• Do they have a common core? (they all display R(G,�)).
• Are LRTs of maximal induced BMGs displayed by all LRT of qBMG(G,�)?
• Is there an efficient algorithm to find all maximal induced BMGs in qBMG(G,�)?

2. Study qBMGs where u(x, s) = u(x), i.e. detection limit is color-independent.
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BEST MATCH GRAPHS - DEFINITION

I (T,�) rooted gene tree, leaf coloring � on leaf set L(T)
I y 2 L(T) is a best match of x 2 L(T) if

1. �(x) 6= �(y) and
2. lca(x, y) � lca(x, z) for all z 2 L(T) with �(z) = �(y)

I (G,�) is BMG(T,�) if vertices=leaves colored by � and x ! y iff y is a best match of x on (T,�)

I Bio connection: orthologs =) reciprocal best matches (symmetric best matches)
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BEST MATCH GRAPHS - UNIQUE LRT

I Problem: different trees associated to BMG(G,�), how to choose the most parsimonious???

I TL0 is a restriction of T to a subset L0 of leaves of T
I (T,�) is LRT if there is NO T0 = TL0(+ inner edge contractions) st BMG(T,�) = BMG(T0,�)

Theorem 2

I Every BMG has a unique LRT1

I Building LRT in polynomial time with MTT algorithm2

) recognize a BMG in polynomial time

1Manuela Geiß, Edgar Chávez, et al. (2019). “Best match graphs”. In: Journal of mathematical biology 78.
2Annachiara Korchmaros et al. (2023). “Quasi-best match graphs”. In: Discrete Applied Mathematics 331, pp. 104–125.
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I Building LRT in polynomial time with MTT algorithm2

) recognize a BMG in polynomial time

1Manuela Geiß, Edgar Chávez, et al. (2019). “Best match graphs”. In: Journal of mathematical biology 78.
2Annachiara Korchmaros et al. (2023). “Quasi-best match graphs”. In: Discrete Applied Mathematics 331, pp. 104–125.
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OUTLOOK

1. qBMGs do NOT have a unique LRT ! studying different LRTs of the same qBMG(G,�)
• Do they have a common core? (they all display R(G,�)).
• Are LRTs of maximal induced BMGs displayed by all LRT of qBMG(G,�)?
• Is there an efficient algorithm to find all maximal induced BMGs in qBMG(G,�)?

2. Study qBMGs where u(x, s) = u(x), i.e. detection limit is color-independent.
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QUASI-BEST MATCH GRAPHS - DEFINITION

I How do we relate far-away genes?

Limit detection of best matches in (T,�)

I y 2 L(T) is a quasi-best match of x 2 L(T) if
1. y is a best match of x, and
2. lca(x, y) � u(x,�(y)), u : L(T)⇥ �(L(T)) ! V(T) vertex-set of T

I (G,�) is qBMG(T,�, u) if vertices=leaves colored by � and x ! y iff y is quasi-best match of x
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BMGS VS. QBMGS - LIKENESS

I Is BMG(T,�) a qBMG(T,�, u)? Yes, u⇢ :=

(
x x is NOT sink wrt s color
⇢ otherwise

I When qBMG(T,�, u) is a BMG(T,�)?

Theorem 3

• (G,�) is a BMG iff (G,�) is a color-sink-free qBMG.

~w

• (G,�) is a qBMG iff there is (T,�, u) displaying all triples in R(G,�) but none in F(G,�).

R(G,�),F(G,�)
input to���! MTT Algorithm polynomial time�������! (T,�) u⇢

�! (T,�, u⇢)
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