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Biomodelling and breeding work

V. Moskalov, R. Rusanova, A. Veklych
ruslanarusanova4@gmail.com
Municipal establishment “Kharkiv Humanitarian-Pedagogical Academy” of the Kharkiv regional council,  
Natural sciences department, Kharkiv, Ukraine

Hox genes are regulatory genes that determine the spatial development of an organism. Thus, 8 Hox genes 
have been described in Drosophila melanogaster, that have spatial collinearity, i.e. coincidence in order of location 
with the parts of the body regulated by them. In the course of phylogenetic development, these 8 genes, due to 
duplications and other structural rearrangements, formed 39 genes in mammals, assembled into 4 complexes. The Hox 
genes of humans and mice are relatively well studied, while the data of the homeotic genes of other mammals, including 
farm animals, are incomplete and disaggregated [Lahbib-Mansais, 1996; Garcia-Fernandez, 2005].

It is also known that Hox genes are expressed not only in the embryonic period of development, where 
they predominantly control the development of ectodermal tissues (nervous system, integument, mucous mem-
branes), but also in the postnatal period. It is known, in particular, that the homeobox A10 (HOXA10) gene is 
expressed in the endometrium of the uterus of adult pigs, and therefore may be associated with the productivity 
of these animals [Garcia-Fernàndez, 2005; Blitek, 2011].

The aim of the study was to identify currently known farm animal genes homologous to Drosophila me-
lanogaster Hox genes for the subsequent development of biomodels based on Drosophila melanogaster, which 
can provide useful data in breeding work.

The study was carried out in the GenBank and BLAST problem-solving environment. The mRNA nucleotide 
sequences of 8 Hox genes of Drosophila melanogaster were determined and a search was made for currently 
known homologues among mRNAs of farm animals (swine, lamb, goat, cattle, hen).

As a result of the research, the following genes of farm animals were identified that are homologous to 8 Hox 
genes of Drosophila melanogaster:

The lab gene (NM_001260024.1) — homeobox D3 (HOXD3) gene of hen Gallus gallus, LOC105608416, 
homeobox A7 (HOXA7), B3 (HOXB3), B5 (HOXB5), B6 (HOXB6) and B7 (HOXB7) genes of lamb Ovis aries and 
goat Capra hircus.

The pb gene (NM_206441.2) — the homeobox A3 (HOXA3) gene of hen Gallus gallus and the homeobox D3 
(HOXD3) gene of cattle Bos taurus.

The Dfd gene (NM_057853.3) — the homeobox D3 (HOXD3) gene of hen Gallus gallus, homeobox A6 
(HOXA6), A7 (HOXA7), and B5 (HOXB5) genes of cattle Bos taurus, homeobox A6 (HOXA6), A7 (HOXA7) B5 
(HOXB5), and C6 (HOXC6) genes of goat Capra hircus, and homeobox A7 (HOXA7), B5 (HOXB5), and C6 (HOXC6) 
of lamb Ovis aries.

The Scr gene (NM_206443.3) — the homeobox D3 (HOXD3) gene of hen Gallus gallus and the homeo-
box B5 (HOXB5) gene of lamb Ovis aries, cattle Bos taurus, and goat Capra hircus.

The Antp gene (NM_206452.1) — homeobox A6 (HOXA6) and A7 (HOXA7) genes of hen Gallus gallus 
and the homeobox B5 (HOXB5) gene of lamb Ovis aries, cattle Bos taurus, and goat Capra hircus.

The Ubx gene (NM_080500.4) — homeobox A6 (HOXA6), A7 (HOXA7), and B5 (HOXB5) genes of hen 
Gallus gallus.

The Abd-A gene (NM_169733.5) — homeobox A6 (HOXA6) and A7 (HOXA7) genes of hen Gallus gallus, 
homeobox A7 (HOXA7), B5 (HOXB5) and B6 (HOXB6) genes of lamb Ovis aries, homeobox A7 (HOXA7) and B5 
(HOXB5) genes of cattle Bos taurus and goat Capra hircus.

The Abd-B gene (NM_080157.3) — the homeobox A4 (HOXA4) gene of hen Gallus gallus, the homeo-
box A3 (HOXA3) gene of lamb Ovis aries and goat Capra hircus, and homeobox B1 (HOXB1) and D12 (HOXD12) 
genes from cattle Bos taurus.

Thus, the genes of hen, lamb, goat and cattle homologous to the Hox genes of Drosophila melanogaster 
were identified. This information can be used in modeling the influence of external factors (nutrient elements, 
biologically active substances, temperature regime, air humidity, etc.) on the expression of homeobox genes in 
the postnatal period.

At the next stages of the study, it is planned to research in detail the data on the localization of the ex-
pression of the identified genes of farm animals in the postnatal period, the selection of Drosophila melanogaster 
mutant by the Hox genes lines, modeling the influence of external factors on these lines, and extrapolating the 
data to farm animals in order to obtain data useful in breeding work.

Key words: bioinformatics, modeling in vitro, Hox-genes, homeobox


