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ABSTRACT

This experiment was conducted to investigate and identify the isoforms related to the structure of muscular proteins
between Isfahani native and Ross commercial chickens with different growth rates. We extracted total RNA from
breast muscle samples of two groups at end of 4 weeks of age. After paired-end sequencing of samples using the
Illumina Hiseq 2000 platform, Hisat2 was applied to align clean reads to chicken reference genome. Then, Cufflinks
package was used to assemble transcripts and identify significantly differentially expressed genes. The statistical
comparison of the isoforms between two groups revealed 259 isoforms with significant difference in expression, of
which 161 isoforms were up-regulated and 98 isoforms were downregulated in commercial chickens. Among the
commercial chicken isoforms, four genes (ACTC1, ATF3, CYR61 and FABP4) were upregulated with two different
isoforms. In addition, in commercial chicks, the frequency of isoforms associated with slow contraction fibers was
greater than that of rapid contraction fibers. Functional study showed that the isoforms in commercial chickens were
more related to cell proliferation and differentiation, hypertrophy growth and biosynthesis of muscle proteins,
whereas in native chickens, mainly they were associated to immune processes, carriers of ions and metals, binding to
metals, DNA and RNA, and factors contributing to degradation of muscle proteins. The results of this study showed
that such changes may have been able to strengthen the ability to maintain and overcome the severe environmental
and nutritional conditions during the developmental period of the chicken by reducing the level of requirements and
enhancing immunity and adaptability in native chicken.
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Figure 1. The volcano plot of Fold Changes distribution of isoform expressions. Plots of log 2 Fold Change vs.-log 10 of P-
value for differentially expressed isoforms. Red dot represents significant up-regulated isoforms in commercial broilers, and
green dot represents significant up-regulated isoforms in native chicken and identical expressed isoforms are shown in black.
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Figure 2. First two components of a Principal Component Analysis, with percentages of variance associated with
each axis. Biological replications in native chickens are shown with Treat_1_1 and Treat_1_2 and in commercial
chickens are shown with Treat 2 1 and Treat 2 2.
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Table 1. Enriched pathway for differential expression isoforms in muscle of commercial chickens

Term

Isoforms P-Value P-adjust

ECM-receptor interaction

Focal adhesion

SDC1, CD36, ITGAG, ITGA8, COMP, COL6A2, THBS1,
COL5A2, COL5A1, FN1
MYL12A, COL5A2, COL5A1, MYLS9, ITGAG, ITGAS, JUN,

6.3E-08 3.72E-06

4.17E-07 1.23E-05

COMP, COL6A2, PDGFRB, THBS1, PIK3R3, FN1

PPAR signaling pathway
Regulation of actin cytoskeleton
Phagosome

LPL, CD36, PLIN1, FABP4, FADS2
ITGAG, ITGAS, PDGFRB, MYL12A, PIK3R3, MYL9, FN1  0.012318 0.167085
CD36, COMP, TUBAS8B, TUBALS3, THBS1

0.003799 0.072117

0.047735 0.438509




VA VAV liasl oY 5L FQ 8,58 el ol psle

5o basld ol ol lolise (velleman et al., 2017)
b by slacalld (39 it 8l (g )bw 49>
20l Gl glacdl 5 azale cole glaanl
ol gy & yo by dnslie

Egomeyd (sog Eo > 00, fxe )8 ds jo
SIS ORI  PRCS IREC W AU SV UIESRON-Y 9
NF-kappB Jlsl codte pelais o cims; sloois] s
positive regulation of NF-kappaB ) as-b dwe 4
oSloS & NF-kB .54 (import into nucleus
Sle &8 b gesl Gl STy o as cl Sy
Sy yed g0 5l S .(Baeuerle & Henkel, 1994)
0dighaS pigp .0g CCL1Y unlyd pl j0 0940
Godiws by S y> a5 CCL19 5 lawgs
5 ol el b obise glaiiSly o s
s ES,E gl oad b 5
S ek ol 5le s (Robbiani et al., 2000)
S5 b bl )0 Wlgioo oo E0 )0 05
o Crmglie b8l g (slailaie Lylt b g ol
GREM1 oy pon 0l o lew (Fp 4 Cod
o Exe o 0ad Gy GlagS gt I K0 (S
5015l b (s (glaoals 3T 5l 0o
ol ot ol mbe bl 4 Jlasl b g axsls BMP
che 0 gligelais! sleoxi 5 a4 eolgils
5 ol (Merino et al, 1999) 598 o slasl
55 BMPT S yan ogr Ego p0 &5 Conl Jb>
@ Wlgoe gadge onl Jiola g 0l olo i
odds el A wll g0 ol SBuses Lo S
Hgd Gl Vb gl 55 S50 yen 99,8 (lojen

oS wile gl Jlasl b bsye sl s
sl ¢ (Focal adhesion 5.0l J568) (Sous
ECM-) glasl gz, oSople 805, L blise
5l g &Su,en YT goeze L (receptor interaction
e 5 (s g S by Sy yen alax
Doy Hlole (gl Az g o S5V sl ye
Lld 4 gl sl s o oo lis g9090 (pl
Brgzr b (e ez (rw )d (B )l L
Olpsar (Sonexr 0l Wls oS8 6 s
DB oSl o Sl sl lail 5l SLaS
Gy 5l Gl Gy g 00,5 Jee lasl
5 el eshisl oS b Lag e slansl gy
1= ..\Ju_n St a4 JLKew S1he szl ples
bl Glais g sl g Sk
(Satellite Cell) slo,lsale soaizl oKl> clo
sl b byl ol blise g anils axale
led Dyl o Saimz G35 Wlgse slolsale
Thomas et ) wS J,uS 1) S50 gilwgs 5 Lidgsé!
.(al., 2015
4 bgye jloline (w slaanlp G Seee
Soid bl wop Sle )by g
Sl e 4 gl g (Sater o9l 9 SV
Cou s 90 4 i e &5 glasl z)>
albojle Jlo glaeas (¥ Jouz) diiwn odl
Oxlm  den lacdl o SV slaad
5 (poiee S ) Slagmale i sla(Juib) ouisS Jae
czse (poresil) slazmale glaca] SLbI s 5
Sotse S Jooi plly 9 (S8l (s pdyllas]

9 o9 Ex azple po o dre (Lo Sgla b slacy yen (sl ook pf gty Glaoil B p e 31 (S Y g0
d)l’.d 3—”9—”

Table 2. Some of the important enriched biological processes for differential expression isoforms in muscle of native
and commercial chickens

GO Term

Isoforms P-Value P-adjust

Enriched Biological process in Commercial chicken

Collagen fibril organization
Peptide cross-linking
Cell adhesion

SFRP2, LUM, COL5A2, COL5A1, TGFB2,
ANXA2, DPT

F13A1, ANXAL, CSTA, THBS1, FN1 8.0799E-06 0.003231
COL18AL, ITGAG, ITGA8, COMP, MYBPC3,
COL6A2, THBS1, COL5A1, CYR61, FN1

1.4058E-07 0.000113

1.8278E-05 0.004868

Cellular response to extracellular stimulus FOS, ITGA6, SFRP2, NR4A2 5.231E-05 0.010421
Enriched Biological process in Native chicken

Positive regulation of peptidyl-tyrosine autophosphorylation ACE, GREM1 0.0115304 0.969169
Fibroblast migration ZFAND5, TMEM201 0.0342016 0.994593
Positive regulation of NF-kappaB import into nucleus CCL19, GREM1 0.0508695  0.994598
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Table 3. Muscle fiber structural protein-related
isoforms upregulated in commercial chickens

Location of .
expression Gene Log,FC  P-adjusted
MYL12A 3.18541 0.018433
Thin filament MYL9 1.36547  0.007786
TPM2 1.86954  0.007786
LMOD2 456494  0.007786
MYBPC3 3.28817 0.0134521
Tick filament MYH13 1.0668  0.007786
MYH1D 1.89717  0.007786
Z-disk MYOZ2 2.04249  0.007786
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