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Comparative Transcriptome Analysis of Susceptible and Resistant Chickens to Ascites
Syndrome

Abstract

Ascites syndrome (AS), a metabolic disorder in meat-type chickens, occurs mainly at later ages of the birds.
Despite many research, there is no consensus about the original cause of this syndrome. In the current research,
the whole transcriptome of AS-susceptible chickens was studied in comparison with that of AS-resistant
chickens in line B of Arian strain using next generation sequencing technology in order to gain insight into the
metabolic mechanisms and to reveal the most probable reason of the syndrome. The results revealed 125, 40, 85,
and 62 differential expressed genes, isoforms, transcription start sites (TSS) and coding sequences (CDS),
respectively, between the ascitic and healthy groups. Gene ontology analysis showed that the up-regulated genes
were enriched in gas transport biological processes, while down-regulated genes were involved in biological
processes such as defense response to bacteria, biologic adhesion, cell adhesion, killing of cells of another
organism and cell division. The DE genes were genetically associated with human cardiovascular diseases,
suggesting the excessive heart problems of the ascitic chicks. It can be concluded that the heart is, probably, the
first tissue suffering from the incompetence of small respiratory system of AS-susceptible chickens in delivering
sufficient amount of O, for metabolism. This tissue hypoxia causes free radicals to concentrate in the heart cells
that, in turn, might damage the mitochondria and make the electron respiratory chain uncoupled. In such
condition, the energy production machine of the damaged cells would not produce sufficient energy for
increasing workload of the ascitic birds’ heart in pushing the gravid blood into arterioles that resist against blood
flow. In the case of persistent pulmonary hypertension, the congestive heart failure would eventually occur and
the bird would die from the AS.

Keywords: Gene Expression Profile- ascites- Arian strain- RNA-Seq



