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6- Phosphatidylinositol  3-kinase (PI3K), Akt (a
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[PKB]), and mammalian target of rapamycin (mTOR)

Ensembl oL (aisee (ool 5 ) ousy (oolsl dosls slSL oy
S o slays olwl as by, Ensembl ool oS50 5l by
o Ogldie (ol b slagy) Canpd b Slasl pgifgine o ed (o
P oYY ol Lagys ool o 5l s &1 DAVID 6ol oS54
plonl 0, Shas 5JUT Lol el 5 05 aslis (o5ie cbaolSly
14 g g b T Ssshgm 8 sl s8] ol oS
3992 (@ = +/-8) FDR (g, b (udsiz slbd gl 00 oo
8)5 )58 o)

=Ss g R (Ll yl58la 5 51 ool b 25 5lo] (gl ylag0d
S e slayi slyp Volcano s MA slacd, (VY) ggplot2
adlas (12l 3 00 L JIF slass a9 peSangice
oyl by 0-:0e (63l (552 iy Sl Bldl S s
ko) oS Qe Olge b9y s b 48 e Jheagin
D903 i 1) 09,5 93 J1 o 5l (S S & o559 9k

039 o8l e Oligl Cleogad 4 bgje polie 40
2 sladee (Sio) VAL She Jas cop g Slygd Bpaa
G 3l ey oS gy )3 sl 00b 039 V Jgi 5 09,5 90
oLk b gy ol 9 (a9 1 50N )b sloaagr ()9
2929 syt Sl el abl lizzen (Sg, YA hay Gialo]
a3l 1 og)S 93 )3 sy lao (sla (1o 3 )b e glis
A odlial (Codguiwl 1) Jitue dnels ¢35 (pSSke dunlio (gl
oSS Gig G Az o ol sl ik Gefl b
A2 4 Sl S0l Shd Jas cupd g SYL LS e g
Dyl oeg

3 ogy3 dagr b bgyye diw 8L (s8900 I oliul L
ol Lged o) S5 K905 )l ol 9 (o 09,93 1 S 2
Oy Oy d (00 pled] Ljgo &) g S 424> 4w RNA
=Y dgds digel yb glil i b Jle (2 X 150 bp) e sla
Aol Ero g2 0 po5 L gl oy pB LI5S (igidie YO
0558 ylal WU plssl 5 e i cad yon (galgald)
Gglas b slayj olgieas (P-adjasted < 0.05 4 LogoFC > 0.8)
5 o9 E20 93 ) VR 3aw oyl 3 ad lolis DEGS' jls ixe
Al 5VL ol )l 42 53 o YOV

G Auslie 106 )38 g0 b lad o S5 (orLlind
085588 Sl iSgie gy WOV Load b g slays

1- Official_gene_simbol
2- Biological Process
3- Differential Expression Genes



IWAY 5l ¥ oojledds Vel oyl oold pole Glipgyy 4 pis o F

o5 00 0355 9 )8 drgr ) 1y (93, Skes glaodh =Y Jgua
Table 1- Growth performance data in commercial and native chickens

. i

R

Sobdags

] . 4 P-Value
Trait Native Commercial
G e 0iy 32024023  4049+072  <0.001
Body weight at first day
MW is) ois 17714 +1.33 38229+1752 <0.001
Body weight at day 14
YA J9y 0is 3404242  123429+1831 <0.001
Body weight at day 28
VVA Bjg oA 16286 £223 85241179  <0.001
Weight gain at 14-28
Shet s cups 34740192  176+0.146  <0.001

Feed Conversion Ratio

Genes: Native Vs Commercial

Mitoproteome 351 Commercial
Mitoproteome 580 Native
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Figure 1- MA plots and number of mitoproteome genes with higher expression. Y and x axis represent the log ratio of
differential expression and the average expression, respectively, for each gene in native and commercial breeds.
Mitoproteome genes, which have a higher expression in the native breed, are red in color and blue for commercial
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1- Phosphoinositide-3-Kinase Interacting Protein 1
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Figure 2- Volcano plot and dispersion of mitoproteome genes in two groups. Green genes in native chickens and red
genes in Ross chickens are DEGs (FDR < 0.05). The genes in black have no differential expression.
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Figure 3- Biological process of DEGs in Native chickens. The columns are arranged in a significant level, respectively,
so that the lowest value is at the highest position
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Table 2- The most important Differential expression mitoproteom genes in Native and Ross chickens

Y 0j Job b Log2FC  FDR
Gene symbol Full name of gene
w9 Exo 2 ol GBIFIL sl
Mitoproteom Genes upregulated in Native chicks
TAF3 TATA-box binding protein associated factor 3 -0.82329  0.049246
BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3 -0.84264 0.036874
MCCC2 methylcrotonoyl-CoA carboxylase 2 beta -0.88493 0.033184
PDK3 pyruvate dehydrogenase kinase, isozyme 3 -0.93856  0.043623
PNPLA8 patatin like phospholipase domain containing 8 -0.97732  0.010601
TFB2M transcription factor B2, mitochondrial -0.98299  0.038682
CMC2 C-x9-C motif containing 2 -1.01105 0.02614
MPC1 mitochondrial pyruvate carrier 1 -1.01477  0.002453
GLUL glutamate-ammonia ligase -1.01969 0.009169
CRYAB crystallin, alpha B -1.04299 0.006119
ADCK3 aarF domain containing kinase 3 -1.04646 0.018387
PPIF peptidylprolyl isomerase F -1.14617 0.010601
SLC25A33 solute carrier family 25 pyrimidiane nucleotide carrier, member 33 -1.28314 0.016523
GCAT glycine C-acetyltransferase -1.32246  0.002453
UCP3 uncoupling protein 3 mitochondrial, proton carrier -1.60935  0.002453
RSAD2 radical S-adenosyl methionine domain containing 2 -1.8763  0.002453
UQCRQ ubiquinol-cytochrome ¢ reductase, complex 111 subunit V11, 9.5kDa -1.90952  0.012039
PDK4 pyruvate dehydrogenase kinase, isozyme 4 -2.0654  0.002453
Sl g 53 ol GRIEIL glag;
Mitoproteom Genes upregulated in Commercial chicks

PYCR2 pyrroline-5-carboxylate reductase family, member 2 1.57699  0.004404
FAM213A family with sequence similarity 213 member A 1.55352  0.002453
ANXA2 annexin A2 1.49268  0.002453
FN1 fibronectin 1 1.28796  0.002453
ALDOC aldolase C, fructose-bisphosphate 1.23011  0.002453
ANXAL annexin Al 1.21498  0.002453
FAM69C family with sequence similarity 69 member C 1.17417  0.009169
GM2A GM2 ganglioside activator 1.1428  0.041521
GATM glycine amidinotransferase 1.05586 0.006119
RAC2 ras-related C3 botulinum toxin substrate 2 rho family, small GTP binding protein Rac2  0.988807 0.024328
MYH9 myosin, heavy chain 9, non-muscle 0.957613 0.016523
HSPA5 heat shock 70kDa protein 5 glucose-regulated protein, 78kDa 0.897724  0.030595
FKBP10 FK506 binding protein 10, 65 kDa 0.846919 0.024328
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Figure 4- Synthesis and degradation of muscle proteins. In the absence of insulin or growth factors, FoxO3 localized in
the nucleus, where it promotes transcription of the atrogenes and autophagy-associated genes that induced catabolism of
skeletal muscle proteins. AKT with phosphorylation of FoxO3, inducing its translocation from the nucleus to the
cytoplasm and prevents its transcriptional capability.
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Introduction Native chicken breeds are important genetic resource and well adapted to the local
environmental conditions. However, growth rate and feed efficiency of these breeds are not appropriate. On the
other hand modern broilers grow faster and offer a higher nutritional efficiency than the indigenous chicken
breeds. This advantage is the result of the severe genetic selection programs, which were designed to increase
production. In this study, a systematic identification of mitoProteome genes and new pathways related to growth
rate of pectoralis muscle in chicken has been made using gene expression profiles of two distinct breeds: Isfahan
native, a slow-growing Iranian breed possessing low growth rate and Ross 708, a commercial fast-growing
broiler line.

Materials and Methods All the birds were reared under the same management, environmental and
nutritional conditions. The diet was the same throughout the whole experiment and formulated to contain 20%
CP and 3000 kcal ME/kg. The birds received feed and water freely (ad libitum). On day 28 post-hatch, six birds
were randomly selected from each breed, weighed and sacrificed. From each bird, 1 to 2 g of tissue was excised
from the posterior region of the left pectoralis major muscle. Total RNA was isolated from breast muscle
samples. Using Truseq Stranded RNA Prep kit (Illumina), each sample was converted to a uniquely indexed
cDNA library, and the resulting cDNA libraries were pooled and sequenced on an Illumina Hiseq 2000
sequencer. An average of 70 million paired end reads (150 bp) were produced from all sample, 70% of which
were properly mapped to the reference genome (EnsemblGalgald). We analyzed the sequence data using
bioinformatics tools Hisat2 and Cufflinks. Using Hisat2 aligner, more than 72% of clean reads (in average) were
mapped back to the Galgal4 reference genome. In addition, about 90% of reads were aligned concordantly.

Results and Discussion On the first day after hatching, the weight of commercial chicks were heavier than
native. This process continued until the end of the test, 28 days. The commercial chickens have a heavier weight,
higher growth rate, and lower feed conversion rates than native chickens. The RNA-Seq of four muscle samples
yielded around 131,590,636 million of raw 150 bp paired end reads, of which 94,483,431 and 37,107,205 reads
were for native and commercial breeds, respectively. We identified 606 differentially expressed genes (DEGS)
between two breeds with at least 2-fold differences (P-adjusted (Benjamini) < 0.05, log2FC > 2). Of these, 249
and 357 genes were up-regulated in native and commercial broilers, respectively. In the native chickens, FoxO3
transcription factor activated the atrophy pathway related to E3 ubiquitin ligases and led to increased proteolysis
and reduced the skeletal muscle size as compared to the commercial broilers. Hypoxia and regulation of the
metabolic process of the reactive oxygen species (ROS) were among the most important significant biological
processes in native chickens. The analysis of the genes associated with the mitoProteome revealed significant
changes in the expression of many genes involved in transcription regulation and growth. Also the increased
expression of FoxO3 gene and the releasing of amino acids caused by the degradation of proteins, increased the
expression of amino acid catabolism enzyme's (such as MCCC2 and TDH), as well increased expression of
pyruvate dehydrogenase kinases (PDK4 and PDK3). This led to reducing of the aerobic oxidation of pyruvate
and increasing gluconeogenesis. Increasing the UCP3 gene expression in native chickens can partly reduce
mitochondrial efficiency and inappropriate feed conversion ratio compared to commercial chickens. These
changes were also reflective of a complicated adaptation program that facilitates proteolysis and reduces
oxidative metabolism of glucose and pyruvate in the muscles. These metabolic pathways have evolved to reduce
the requirements of indigenous chickens and increase the ability of these strains to overcome the circumstances
and environmental stress and resist nutritional deficits.

Conclusion Our results suggested that different expression patterns of some genes including SGK1,
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FBX032, FBX030, IRS2 . SP3, CUL, PIK3IP1 and FoxO3 in native breed might represent a cause for the poor

growth performance for this breed than commercial breed. Hence, evaluation of native chicken based on these
candidate genes would accelerate the efficient native chicken breed in near future. These results expand our
knowledge of the genes transcribed in the breast muscle of two breeds and provide a basis for future research of
the molecular mechanisms underlying the chicken breed differences.
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