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Fig. 2. The Protein-Protein I nteraction network for apoptosis pathway genes of Gallus gallus showing gene
clusters of ascites sensitive Aryan chickens (P=0.000076). The similar colored nodes are related to a cluster, and
larger nodes are proteins whose three-dimensional structures are detected
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Table 1. Statistical information of the readings RNA-Seq sequences before and after of trimming

Before trimming After trimming
$ Samples N”m?s;j‘r’;)reads Read length (Base) N”m?sgj‘r’;)reads Read length (Base)
As1l 25389617 2%100 24992539 290
As2 25380387 2%100 25061262 2%90
He-1 25367470 2%100 25085727 2%90
He-2 25364938 2%100 25070763 2%90
Total 101402412 2%100 100210291 2%90

$ Samples with As prefix are related to ascites treatment and samples with He prefix are related to healthy group.
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Table 2. The investigated gene ontology pathways for biological process including 53 genes involved in apoptosisin
ascites sensitive Aryan chickens

Term Count  Pvaue Pop  Pop Fold Bonferroni  Benjamini FDR
Hits Tota  Enrichment

G0:0050794~regulation of cellular 26 2.68E-07 2154 6441 2.355955 1.95E-04  1.95E-04 4.06E-04

process

G0:0043066~negative regul ation of 8 6.02E-07 105 6441 14.871 4.37E-04  2.19E-04 9.13E-04

apoptosis

G0:0050789~regulation of biological 26 6.72E-07 2247 6441 2.258446 4.88E-04  1.63E-04 0.001018

process

G0:0060548~negative regul ation of 8 6.85E-07 107 6441 14.59303 498E-04  1.24E-04 0.001039

cell death

G0:0043069~negative regul ation of 8 6.85E-07 107 6441 14.59303 4.98E-04  1.24E-04 0.001039

programmed cell death

G0:0065007~biological regulation 26 191E-06 2359 6441 2.15122 0.001386  2.77E-04 0.002895

G0:0048523~negative regul ation of 12 354E-06 428 6441 5.472387 0.002563  4.28E-04 0.005357

cellular process

G0:0042981~regulation of apoptosis 9 L5.78E-06 209 6441 8.404959 0.004185  5.99E-04 0.008754

G0:0043067~regulation of 9 6.65E-06 213 6441 8.247119 0.004816  6.03E-04 0.010077

programmed cell death

G0:0010941~regulation of cell death 9 6.88E-06 214 6441 8.208581 0.004986  5.55E-04 0.010433

G0:0048519~negative regul ation of 12 859E-06 469 6441 4.993991 0.006218  6.24E-04 0.013019

biological process

G0:0032501~multicellular 16 3.68E-05 1024 6441 3.049716 0.02635  0.002425 0.055724

organismal process

G0:0006916~anti-apoptosis 5 541E-05 43 6441 22.69556 0.038495  0.003266 0.081906

G0:0048522~positive regulation of 11 1.18E-04 511 6441 4.201566 0.081984  0.006558 0.1783%4

cellular process

G0:0048518~positive regulation of 11 231E-04 554 6441 3.875451 0.15433  0.011902 0.349285

biological process

GO0:0007275~multicellular 13  341E-04 823 6441 3.083066 0.219498  0.016385 0.51595

organismal development
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Table 3. The investigated gene ontology pathway for cellular components including 53 genes involved in apoptosis
in ascites sensitive Aryan chickens

Term Count Pvalue PopHits PopTota FoldEnrichment Bonferroni Benjamini FDR

G0:0072562~blood microparticle 5 7.60E-05 47 10057 21.39787  0.014346 0.014346  0.094477
G0:0072686~mitotic spindle 4 261E-04 26 10057 30.94462  0.048421 0.024511  0.324138
G0:0044427~chromosomal part 10 3.15E-04 458 10057 4.391703 0.05802 0.019727  0.390222
GO:0005577~fibrinogen complex 3 3.45E-04 6 10057 100.57 0.063373  0.016234 0.42735
G0:0005694~chromosome 10 5.64E-04 496 10057 4.055242 0.10165 0.021211 0.698756
GO:0005615~extracellular space 11 8.36E-04 637 10057 3.473375 0.146989  0.026149 1.034579
GO0:0031091~platelet alpha granule 3 0.001753 13 10057 46.41692 0.283473  0.046504 2.156899
G0:0005634~nucleus 28  0.00219 3449 10057 1.632914  0.340668 0.050734  2.687887

G0:0000228~nuclear chromosome 7 0.002298 281 10057 5.010605 0.35415 0.047416  2.819314
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Table 4. The investigated gene ontology pathway for molecular functions related to 53 genes involved in apoptosis
in ascites sensitive Aryan chickens

Term Count P value Pop  Pop Fold Bonferroni  Benjamini  FDR

Hits Tota Enrichment
G0:0005515~protein binding 17 245E-04 1334 8532 2.588777 0.053172  0.053172 0.312081
G0:0003682~chromatin binding 8 245E-04 267 8532 6.086677 0.053235  0.026982 0.312459
G0:0044877~macromolecular 10 292E-04 466 8532 4.359289 0.063154  0.021511 0.372501
complex binding
G0:0008144~drug binding 4 7.15E-04 37 8532 21.96139 0.14734  0.039065 0.907703
G0:0000982~transcription factor 6 0001377 174 8532 7.004926 0.264591  0.059615 1.742766
activity, RNA polymerase Il core
promoter proximal region
sequence-specific binding
G0:0001104~RNA polymerase I 4 0.002517 57 8532 14.25564 0.429993 0.08943 3.164481
transcription cofactor activity
G0:0003700~transcription factor 9 0003726 542 8532 3.373221 056497  0.112109 4.649979
activity, sequence-specific DNA
binding
G0:0001071~nucleic acid binding 9 0003726 542 8532 3.373221 056497  0.112109 4.649979
transcription factor activity
G0:0001105~RNA polymerase I 3 0.004897 22 8532 27.7013 0.665393  0.127899 6.070915
transcription coactivator activity
G0:0001076~transcription factor 4 0.008787 89 8532 9.130016 0.860302  0.196435 10.64909

activity, RNA polymerase ||
transcription factor binding

ol Y 50 Sl el gloosiyy po Gugml s Sl (5 4D w52 B Jgozr
Table 5. Analysis of gene network for genes involved in apoptosis in ascites sensitive Aryan chickens

Number of nodes
Number of edges
Average node degree
Average local clustering coefficient
Expected number of edges
PPl enrichment P value

48
46
1.92
0.46
25
7.6e-05
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Abstract

The designing of animal breeding program on Aryan broiler chicks without development of vital organs such as the
heart, has made the chicken most susceptible for ascites syndrome. The cell apoptosis is common in ascites
syndrome. Therefore, this study was done with the aim of identification of genes and genetic networks that involved
in cardiac cell apoptosis among normal Aryan chickens and Aryan chickens resistant to ascites. For this purpose,
two ascites and two normal samples of Aryan chicken were RNA extracted and transcriptome data were produced
by the Next Generation Sequencing. The data quality and elimination of pollution were performed with FastQC and
Trimmomatic softwares. In addition, the gene expression analyses were investigated using Cuffmerge, Cufflink and
Cuffdiff. The results showed that there were 20034 genes in samples that 291 genes were associated with 66
biological pathways. Among this, 53 genes were associated with apoptosis pathways. I nvestigation of the biological
process of gene ontology showed that regulation of cellular process and negative regulation of apoptosis pathways
were significantly affected by chickens resistant to ascites syndrome (FDR <0.01). The gene network was extracted
by 48 nodes in two clusters. The results of genes’ networking showed that MEF2A, FGF10, CDK1 and MAD2L1
genes had maximum gene association. Therefore, the ascites syndrome in Aryan chickens can be controlled focusing
on these genes for breeding programs and drug designing.
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