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Abstract

Animals display numerous physiological and behavioral responses that reduce the effects of heat stress.
Moreover, genetic variance is strongly associated with responses to heat stress, including variants of heat
shock proteins (HSPs) that are necessary for thermoregulation and stress resistance. Herein, we performed
the molecular profiling of the HSP70 gene, and its polymorphism was demonstrated as a possible factor
in the stress tolerance of local Iraqi goats. A number of different mutations were found owing to seven
main polymorphisms. Results indicated the occurrence of silent and missense mutations in sequences
obtained for Iragilocal goats. Genetic diversity was observed in the HSP70 gene of Iragi local goats on the
basis of phylogenetic-tree analysis as some mutations occurred once whereas others occurred multiple
times. The polymorphisms LC616787, L.C616788, and LC616791 were combined with the reference gene
in the same branch, whereas polymorphisms (LC616785 and LC616786) and (LC616789 and LC616790)
met in different branches, respectively. Moreover, all studied proteins had mismatches in their three-
dimensional structures. Therefore, the presence of specific genetic differences within the HSP70 gene
in Iragi goats can increase the possibility of selecting animals more suitable to various levels of stress.
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Resumo

Os animais apresentam uma série de respostas fisioldgicas e comportamentais que reduzem os efeitos
do estresse térmico. Além disso, a variancia genética esta fortemente associada as respostas ao estresse
térmico, incluindo variantes de proteinas de choque térmico (HSPs) que também sao necessarias para a
termorregulacdo e resisténcia ao estresse. O perfil molecular do gene HSP70 foi realizado neste estudo e
opolimorfismo desse gene foi demonstrado como um possivel fator na tolerancia ao estresse de caprinos
iraquianos. Varias mutacoes diferentes foram encontradas devido a sete polimorfismos principais. Os
resultados indicam a ocorréncia de mutagdes silenciosas e sem sentido em sequéncias obtidas para
caprinosiraquianos. A diversidade genética pode ser vista no gene HSP70 de cabras locais iraquianas com
base na analise da arvore filogenética, ja que algumas mutacdes ocorreram uma vez, enquanto outras
ocorreram varias vezes. Os polimorfismos L.C616787, 1.C616788 e 1.C616791 foram combinados com o
gene de referéncia no mesmo ramo, enquanto os polimorfismos (LC616785 e LC616786) e (LC616789 e
LC616790) se encontraram em diferentes ramos, respectivamente. O estudo também revelou que todas
as proteinas estudadas tinham incompatibilidade sem suas estruturas tridimensionais. De acordo com
nossas descobertas, a presenca de diferencas genéticas especificas dentro do gene HSP70 em caprinos
iraquianas aumentaria a possibilidade de selecao de animais mais adequados a varios niveis de estresse.
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Introduction

Goats are important livestock making up a significant part of the agricultural economy in Iraq
(Food and Agriculture Organization of the United Nations, 2018). Climate change, specifically
the rise in temperature, has negatively affected the production of farm animals, especially goats
(Hassan et al., 2018). This negative impact may develop further as global temperatures increase
(Pachauri et al,, 2014). In general, animals have many physiological and behavioral responses
to withstand heat-stress conditions that result in reducing the impact of stress (Collier et al.,
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