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A bisexual bidimensional branching process in a
genetic context

M. Gonzédlez! , D. Hull?> , R. Martinez® and M. Mota*.

It is well known that the sex of human or animal individuals is controlled
by a pair of chromosomes X and Y. Individuals having chromosomes X X
will be females (F') whereas those having chromosomes XY will be males
(M). Some genes related to certain characters are carried by chromosome
X, chromosome Y or both of them. In this paper, we study the case in
which a character associated to a gene with a pair of alleles R or r is linked
to chromosome Y.

The evolution of such a character within a population can be modelled
through an extension of the Bisexual Galton-Watson Branching Process
(BBP) with mating fidelity (see [1]). We will denote MR a male with allele
R and Mr a male with allele . Females haven’t got the gene so they will
be denoted only by F. In order to mate, females will prefer MR males
better than Mr males. This priority has been already considered by Hull
in other context (see [2]). Therefore we have two types of mating units
denoted by FMR and FMr, respectively. Fidelity in the mating means
that each individual only forms one mating unit.

The mathematical definition of such a model is given by a sequence
{(ZRy, Zry) }n>0, where ZR,, (Zry,) denotes the number of FMR (FMr)
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mating units in the n-th generation, being:
(ZR()aZTO):(ivj)? Z?] GZJF

and for n > 0

ZRn, Zrn ZRn Zrn
(Fot1, MRy g1, Mryy) = (Z FRy+Y Fru, Y MRy, Mw)
=1 =1 =1 =1
(ZRn+17ZTn+1) = L(Fn+17MRn+1’MTn+1) (1)

with 30 = 0, {(FRui, MRup) Yn>0051, {(F i, M7y)tns0,51 independent
sequences of i.i.d. non-negative integer-valued bivariate random variables
and L(-) the mating function, where:

L(F,, MRy, Mry,) = (min{F,, M R, }, max{0, min{F,, — MR, Mry}})

Notice that (FRp1, M Rp1) and (Froy, Mro;) may have different distribu-
tions. If these random vectors had the same distribution then {Z,},>0,
with Z, = ZR,, + Zry,, would be a BBP with mating fidelity.

This work is devoted to the study of some interesting events for the
model (1). In the main results, we provide sufficient conditions for the
almost sure extinction of alleles R and r, as well as for having positive
probability that these alleles survive. Moreover, some simulated examples
are given.
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