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1- protein kinase cCAMP-activated catalytic subunit beta
2- protein phosphatase 3 catalytic subunit alpha
3- TNFRSF1A associated via death domain
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Table 2- Significant pathways of cellular components from gene ontology enrichment in apoptosis gene networks of

commercial and native Esfahan chickens.

ol g

O dlaxd

P-value Bonferroni Benjamini FDR
Ontology GO Term Number
GOTERM-CC- o o00s0az  PHOSPRALidylinositol3- A 478E-07  397E-05  512E-04  512E-04
ALL kinase complex * falad . oo
transferase complex,
GOTERM-CC- _ transferring 320E-04 0026254 0013214
ALL GO:0061695 phosphorus -containing 4 * falad . 0.342664
groups
GOTERM-CC- GO:0019898 extrinsic component of 4 4,61 E-04 0.037575 0.012685 0492917
ALL membrane * il .
GOTERM-CC 6011902404 Catalytic complex 5 0.002948 0217345 009927 3919349
GOTERMICC- 6011990234 Trasferase complex 4 0009683 554081 0149154  9.895403
COTERMICC 6010043234 Protein complex 7 0014817 (710338 0186579  14.77378
GOTERM-CC- . Membrane protein 0.017838
o G0:0098796 foiite 4 ! 0775506  0.192179  17.53069
GOTERM-CC- 50.0032901 Macromolecular 7 0034595 go46188 0305099  31.41038
ALL complex *
COTERMICC- 6010005886 Plasma membrane 6 0.040767 0.9684 0318763 3596322
GOTERM-CC 6000116020 membrane 9 0044729 977587 0316008  38.73922
GOTERMICC- Gor0071944 Cell periphery 6 0045921 (9797993 0208617 395527
GOTERMCC- 6010005829 cytosol* 4 0046439 0980684 0280286  39.90347

**FDR<:0.05 , *Benjamini=<0.05 . **Bonferoni<0.05*Pvalue<0.05
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Table 3- Significant pathways of molecular functions from gene ontology enrichment in apoptosis gene networks of

commercial and native Esfahan chickens.

L s tlolis 5 e j 3 P-value Bonferroni Benjamini FDR
Ontology GO Term number
-ME- - idvlinositol-4- 2.07 E-05
GOTERM-MF G0:0035005 1 Phosphatld_ylmosno_l 4 3 . 0.001532 0.001532 0.021681
ALL phosphate3- kinase activity #* el . o
-ME- idylinositol3-ki 4.43 E-05
GOTERM-MF: GO:0016303 lPhosphatldyI_ln_osnoIS kinase 3 . 0.003274 0.001639 0.046378
ALL activity # wx . o
-ME- idylinositol3-ki 5.41 E-05
GOTERM-MF GO:0035004 Phosphatldyll_nc_anoB kinase 3 0.003998 0.001335 0.05665
ALL activity * *x . .
-ME- idylinosi 6.49 E-05
GOTERM-MF: G0:0016307 Phosphatl_dyllnosn_o! phosphate 3 0.004793 0.001201 0.06794
ALL kinase activity #* el .
GOTEA'T_'\SMF' G0:0052742 Phosphatidylinositol kinase activity 3 7.67 E-05 0'02566 0'00.1134 0.080244
GOTERM-MF- GO:0016773 Phosphotransferase activity,alcohol 5 0.003058 0075312 0.012965 1101359
ALL group as reseptor .
GOTEA'T_'\SEMF_ G0:0016301 Kinase activity 5 0'02158 0.110434 0'01?578 1.64155
GOTERM-MF- GO:0016772 Transferase actlvny,t_ransferrmg 5 0.003732 0183242 0.024984 2822358
ALL phosphorus-containing groups .
GOTERM-MF- . phosphatidylinositol-4,5- 0.004213 2 2 0.034122
ALL 60:0046934 bisphosphate 3-kinase activity 2 * 026835 . 4.323199
GOTERM-MF- GO:0052813 phosphatldyllnosno! tglsphosphate 2 0.004213 0.268352 0.034122 4323199
ALL kinase activity * .
GOTET\C-MF_ G0:0016740 Transferase activity 5 0'043259 0.976198 0.311886 41.0635

**FDR<0.05 4 *Benjamini<<0.05 . **Bonferoni<0.05 . *Pvalue<0.05
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Table 4- Significant pathways of biological processes from gene ontology enrichment in apoptosis gene networks of
commercial and native Esfahan chickens.

U cwd e ; HKEY
e tlols 5 pee 0l P-value Bonferroni Benjamini FDR
Ontology GO Term 3
GOTERM-BP-ALL 60190018 Posnwe_reg_ulatlon of protein 4 3.21 E-05 0.03434 0.03434 0.05132
localization to nucleus * *x . o
3.92 E-05
GOTERM-BP-ALL GO:0035556 intracellular signal transduction 8 N 0.04175 00211 0.06263
idvlinosi i 5.27 E-05
GOTERM-BP-ALL GO0:0048015 Phosphatld)_/llnos_ltol mediated 4 0.05573 0.01893 0.0842
signaling #* bl .
5.69 E-05
GOTERM-BP-ALL G0:0048017 Inositol lipid-mediated signaling 4 . 0.05993 0.01533 0.09075
iti i i - 0.08155
GOTERM-BP-ALL G0:0009893 Positive regl:)lraotlcc‘)a:sof metabolic 8 7.83*E 05 0.01.687 0.12489
GOTERM-BP-ALL G0:1900180 Regulation of EL%’[IeelSslocallzatlon to 2 1.79*E-04 0.17684 0.03:191 0.28546
Rp. . positive regulation of transcription 1.85 E-04 0.02834
GOTERM-BP-ALL G0:0042993 factor import into nucleus 3 « 0.18227 R 0.29515
. . . 2.82 E-04
GOTERM-BP-ALL G0:0007165 Signal transduction 9 - 0.26373 0.03755 0.44873
GOTERM-BP-ALL G0:0048518 Positive reg‘:)'f‘;'c‘;';s‘)f biological 9 302 E-04 0.27961 003579 0.48062
GOTERM-BP-ALL G0:0044744 Protein targeting to nucleus 2 3'69*504 0.33042 0'03:932 0.58748
GOTERM-BP-ALL G0:0006606 Protein import into nucleus 4 3.69 04 0.33042 003932 0.58748
GOTERM-BP-ALL 60:1902593 Single-organism nuclear import 4 3'69*504 0.33042 0'03:932 0.58748
GOTERM-BP-ALL G0:0051170 Nuclear import 4 3.76 E-04 0.33563 003649 0.50889
GOTERM-BP-ALL G0:1903829 Positive regulatlor_1 of_cellular protein 4 4.86 E-04 041076 0.04312 077396
localization * .
GOTERM-BP-ALL G0:0019222 Regulation of metabolic process 9 5'24*504 0.43454 0.04291 0.83399

**FDR<:0.05 4 *Benjamini<<0.05 . **Bonferoni<0.05 . *Pvalue<0.05
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Figure 1- A- apoptosis gene network by using of protein-protein networks base and output KEGG Ontology relation to
immunu system. B- result of analysis of network :the number of node: 11, the number of bow: 20, average of node
degree: 3.64, clusterination coefficient: 0.621, the number of expected bow: 7, enrichment of protein-proteinn
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Table 5-KEGG pathways in apoptosis gene networks of commercial and native Esfahan chickens.

interaction and significant is based on P-value < 4.04¢-05

ool (292 5 (6,18 e jong] S 3 KEGG (sl jne 4 bypyo Jgiz —0 Jgu

<3, e £U 0 3w P-value Bonferroni Benjamini FDR
Category Term Count
KEGG_PATHWAY 0ga04210:Apoptosis 11 1.20 E-17 3.123 E-16 3.1234 E-16 9.852 E-15
KEGG PATHWAY gga04370:VEGF 4 3.968 E-07 1.032 E-05 5.1586 E-06 0.0003254
- signaling pathway * il . oo
gga04914:ptogestron- ] )
KEGG_PATHWAY mediated oocyte 6 9'03*E 07 2.348 E-05 ** 7'825? E-06 0'00?7405
maturation
KEGG PATHWAY %%Eggfozrosii-lg-]ﬂe;il:\ze 5 1.393 E-06 3.622 E-05 9.0542 E-06 0.0011423
| * *k . '
pathway
KEGG PATHWAY 0ga04150:Mtor 5 5.058 E-06 0.0001315 2.6301 E-05 0.0041478
- signaling pathway * foad . oo
KEGG PATHWAY gga04910:insulin 6 8.573 E-06 0.0002229 3.7148 E-05 0.0070301
- signaling pathway * *k . .
KEGG PATHWAY Joa0aceDNatural s 2.875 E-05 00007473 0.00010679 00235756
| * *% . oo
cytotoxicity
KEGG PATHWAY 0ga04012:Erb B 5 5.172 E-05 0.0013439 0.00016809 0.0424088
- signaling pathway * foad . oo
KEGG PATHWAY 00a04630:JaK-STAT 5 0.0002411 0.0062494 0.00069631 0.1975384
- signaling pathway * foad .
gga04070:Phosphatidy
KEGG_PATHWAY linositol signaling 4 0'0027332 O'Olff 905 0'001?0531 0.5997287
system
KEGG_PATHWAY gga;)ggelsoi:olznocal 5 0.00];1689 0.0233516 0.002.76066 0.9545672
KEGG PATHWAY gga00562:inositol 3 0.0081117 01908449 0.01749226 6.461182
- phosphate metabolism * ' . '
Gga04810:Regulation 0.0123097 0.02446779
KEGG_PATHWAY of actin cytoskeleton 4 * 0.2753288 . 9.6586793
KEGG_PATHWAY Gga04010:MAPK 4 0.0231439 0.441339 0.04073374 16.776319

signaling pathway

**FDR<:0.05 4 *Benjamini <<0.05 « **Bonferoni<0.05 . *Pvalue<:0.05
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Figure 2- Analysis of apoptosis gene network at Cytoscape, based on Centralities included Degree, Beetwinness ......
and nodes size from small to great indicate increase of degree value and nodes color from dark to bright indicate
decrease of tendency to center
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Figure 3A - PIK3R1cluster from gene network outcome from string and analysis by cytoscape in order to drawing

apoptosis gene network chusters, B- properties of clusterl: node number: 7, density: 0.762, quality: 0.941 and Pvalue:
4.284E-4
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Figure 4- A- IL1R1 cluster from gene network outcome from string and analysis by cytoscape cytoscape in order to

drawing apoptosis gene network chusters, B- properties of cluster2 : node number: 3, density: 1/000, quality: 0.750 and
Pvalue: 0.030
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Introduction Economic pressure on the modern poultry industry has directed the selection process towards
fast-growing broilers that have a reduced feed conversion ratio. Selection based heavily on growth characteristics
could adversely affect immune competence leaving chickens more susceptible to disease. Native breeds of
chickens are playing an important role in rural economies in most of the developing and underdeveloped
countries. The immune system is an adaptive defensed at evolved in phylogenesis to control an organism’s
integrity and apoptosis system is involved in many immune system mechanisms and diseases therefore this study
has emphasized on apoptosis system. Recently, next generation sequencing technology (RNA-Seq) has become
available as a powerful tool to investigate transcriptional profiles for gene expression analysis of many
organisms. So, we performed comparative gene expression analysis of native and commercial chickens by RNA-
sequencing technology, in order to, detect differentially expressed genes involved in apoptosis in native and
commercial breed poultry.

Materials and methods The chicken in this study was female from Esfahani and Ross breeds (47 days of
age). The blood samples were collected from Brachial/ulnar wing vein; 5 ml was taken. The total RNA was
extracted by using Trizol (Invitrogen, USA) according to the manufacture's protocol. The RNA pool was
prepared by mixing together equal quantities of three RNA samples per group/ Total RNA was sent to BGI
Company (China) for paired-end sequencing by an Illlumina Hiseq 2000 platform and the raw reads were
generated. Approximately 18 million fragments were sequenced with length of 150 bp. The quality of the row
data was checked with Fast QC vol 0.11.2 and Trimmomatic (v 0.35) were used to remove Illumina adaptors,
trimming of reads as well as quality or filtering reads by removing low-quality reads. The reads passed the
quality control were mapped to the reference genome using Tophat2 (v2.1.1). For aligning and DE analyzing
were used cufflinks, cuffmerge and cuffdiff. Then significant DEGs imported to String for creating gene
expression network and use DAVID 6.8 for investigation gene annotation and pathway analysis and finally
Cytoscape v. 3.5.1 was used for network and cluster analysis.

Results and Discussion Among 1328 significant differentially expressed genes in immune system, 11 genes
were identified in a pathway in KEGG database, which named apoptosis genes. Gene ontology has been shown
that the most significant biological process term containing 4 genes in term of GO: 1900182 positive regulation
of protein localization to nucleus. The apoptosis genes Network analysis showed that number of nods was 11,
number of edges was 20, average of degree was 3.64, average local clustering coefficient was0.621.
Furthermore, analysis of apoptosis gene networks by Cytoscape showed that PIK3R1 had the highest value by
degree. Beside of this result, AKT1 and CSF2RB had the highest value by Beetwinness Centrality. The highest
out degree and the lowest in degree were related to AKT1.
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Conclusion Overall, 3 apoptic genes including PIK3R1, AKT1 and CSF2RB were recognized as very
important in breeding poultry. According to involving apoptic genes in disease and Innate immune system, we
mayuse these genes in breeding plans. We can regulate them with appropriate cell and molecular methods or
using epigenetic procedures.
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