Iranian Journal of Animal Science Research
Vol. 10, No. 2, Summer 2018, p. 249-262

i

IRl oolo polke letirgy & pid
YEA-YSY .o ATAY bl oY olad e al

SWosls 5 oslitul b caml 4 julos o) b s 5o P50 55 S adlhae
RNA-Seq

o £, e . ¥ " . Y . Vo e
u:dnﬂ‘,:.-ul&—nbd)lf,:qujm—)ﬁ:u)ﬂbw— 6”@,\.;)4.«:“—;;56@4?}
MM YRR ZAF G IR '@)L?

2SS

£ 0 ol (Y 5 &8 o)l ()8 g 42 g WS o0 g (2B OB 3 YL (ries 3 & Csl (Sgplio 4l S ol pgyais

S5yl & Ll Sl e 03,5 STy pgpsis ol S 53 (S5 Jelys 15 41335 Slalllas .l 03,5 3)lg (032 sl 23l (oo o) (2555
3 905 e U bdye slani U o oolitul eg5 Oladllas jl el 555b aan 5l sl 3 B (i& 5 15,1y cdlBs cuwl jop 50 (s3axie
29 ab ol gy loys (i o8 )l (Y B gy bS jlesiy $5F oluws G ol ) g plulid (B )y play (B 5 ymle
L ol a pglie g Golus oléyo B conly ol 13 a5 olo Jiligy coml 4 Mo g Wl 09,5 95 0 RNA-SEQ (cla o3l jJUT )y
9 Ot 05 O 315 &8 3l (L5 3505 o (Slag§ sagiae S s @B CES 8 duaglio 3,90 sl Jud (b I (5599385 ) ool
b bl sl (Lis ol il o5 ¥ 5 ole Gl 55 YA sl oyl 5l a8 (P<e/40) wisls o gxe oylo @glds il 5 b Jlos

ol (ECM-TECEPLOTS) (o) 4l (190 (sloodi S (iiSiwmyr (sl 4 (Sofglom Sladwgy )3 ()b (e (st o(J5 (owlid (Sl
e > a8l fly Gl slag] 1 aSed BB gl ulul sl 3l baenS o sl 5 (ol 42 < 009j909)5 (s (piS)L (oo ok
Db e 53l L b pe slogf o imte olgieds ILTR 3 COLBAZ CDKI b 5l alaj o s St (35 dbs duw el

RNA-S€q « )5 (wolid L (55 a5ud 555355 ppumn U1 conmol 260l (g0 19

5 o=l o 50 ol laSos sy 13 Lo 3o,k 5l o
o yimS 5 dewg o Lioygd ol (b 0 lwed slays S
sgmin (ol laglix )8 s |y plSle (slacunes
1 o(VA) ol 03,8 0ol bl slaloj )3 ol )3 1y S
Oyl p eads cdl glaylgzeisl West and Zhou wliiss gl
(Tepe Yahya) .ou a5 j» aiS 9> :ilazily dgag ddlaio dus 4
Shd=d Jlo Yoo YA & gleio Cod oy (o)l (B si)
Jbomd) Oloskas €55 )3 (6505 9 Mo j1 S5 Jlo Veve 9 2Mes
Ol Bl 5 (YA) SMes 1S Jlo Ve e ey (slaie (o) (28
Gl (2B68 &0 0adpMool Y (ghyld (slayguiS dgase 5l (S
Jds ao , 80 la Jlo o opY ol ool Bgpme o)l a4y oS
Ll (3990 oodimd 4oy Cols)y o )0 Caudlgn diste WMo
sorbe Loy |y (g8 09, 2292 5ljb o pils Jls 3
o=l Mg s [ 5,80as 5 09Me .ol 03l Cuwd I Jol8
ol S8 g yFosces (Sh)ly gl sladige b dnlio )3 4y
(50 (>l9=5  ofugts) Copmol o e 4 VU yo 9 Spo lie
2 by (V) deo)d Ve ds g ol )3 Sl o0 e sl

.

LY RY-T

298 ol G 5l ol il g ol 3 GLSle Ubyem

F S0 osblyel So (L) Olrl )>RS sl slaose, b
L () 2 5l 939 (633e ¥ (0,8 Loy b 5Mo 51 150 ()58
2ol 3l dm g oles ol )3 390 03,008 &l e g ol (slaby
J8 g Jeo sl Lol @bl Joome )3 ol (daog 99,8
5 Sid Gl il ep ot 4 58 5l Sl Jid 5l oY pane

o8 ily J oIy anly uod g ol 3l e Mool 5 Sy (518> (ggomatily =)

e (w939

pudin gwodyd oSl (gyaliS 0uSisly cpld 215 Mol g i35 09,5 Sl =¥

w98 o8y (655l 0uSisly ply 35 Mol 5 Si§ 09,5 Hluishy —Y

Obuysl o8l (6559liS” 0uSiily ¢ ol pole 05,5 HLabuwl —¥

swsdyd o8 ily (65y9luiS 0aSisly pld 2l Mol o S 09,5 Lolkiwl —0

(Email: nassiryr@gmail.com o 0dinnr g — )
DOI: 10.22067/ijasr.v10i2.65215



WAY (loasli ¥ oylods e ador oyl ool pole slodimgls 4y YOO

(smas i (O FeaST a Sl Gl @ Fsl 53 (V) A8l
Cosly iy 5 (Vo) WS ooy clleb @ S ]y G (555 50
o STy )3 (V) A (e oy L) Coono & (i (995
Sy Cnly ol (SHde 0398 (B Cunly play cld 4l
Y (453 3,5 Gind g i il g (B9 mla) 0B
Jbol e sl plar (AL plin W (¥0) 298 o0 sy sl
g Vb oo il (29 4 B0 (nl Sgr) GBS B 4 G
B Syl Syi o Casl) sudad g e o)k 5l (g5 ke
A8 Sl ) g jlid (i3 YU a9 295 00 035
o 9 53-8 sl ghw conl g oo Jale (e 29 0
olyors (VD) 33,5 o (oS 0yin ) Slule zes g 45 (5,9l
Sort 3 6 pSdiy Sdesily Ban s & (S el L
e Jslss Capae g S8 (1Y) Cal laine Sl gy
Shgd 6551 o oo (lod alor | ool pysitas jlusdina
oS ol g JLgyT IS o slie Codgame (b S5u8 p )3
D92 bl 5o sl (pudls
a3 sl (o Sl gy b gyt cpl adle Sl M
0jo> 335 sl slacd, bn b 4 alisudgs g algs
Jo 3 onisl Jud (b I8 slagi 5SS dngs 9 J5SU5e S5
S &S sl gyt o (Slao g9y 2 0318 Cliiod ol
sl ok il 3 A5slS 5 b 53 el (3Ll WolS o
IS b)) (oS et cldlas o ete (V)
e g ol 1o J5a 1S 55 2l bl 5 e
plsl (Joslge S5 pas )3 o] & Gl 1 550 sl sl
olp oMol 5 SKsj 0je> )0 pizmen (Fe g YA IV A) Gl ol
A (Sop S8 Mlgiee Lacmer (Ssj b 5l ML
2B hix e dan il 5 (0315 Mol oz )b sl 552yl
2 J5¥ge sl ySlis jl oslitl 5 (JgSdge (sla g, S (S
adag blpj o clus 4l 4 i 5l (S dej
940350 5l &S ools Wle o ABD o Cauwd 4y &S (gL Cle Ml
93l |y ol oaal cwdey (gl sl g b oSy Jubow
wgdeas (V) 1S 5, 1)y Lol 48 conl (S (> g 03905 JuoSS
2lsd ol 3l (S aS o) (oabj s JeSUge Sy il onlinl
Oripen (M) Cunl (pols oGl (sl 3181 ] (e 3 ine
Ellgm M35 oMol 5 oLl 5 St} (glo, KoLt 5l ooliz
(VA) 28 @y ) (85 iy (omien ygbods Sl (S
lie j cbli> ly cag sdlp (S5 g9 adlba cpinon
ool ol cblis (YR) sl (6908 9 p3Y og D (ST

2- Quantitative Trait Luci (QTL)
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1- Pulmonary Hypertension Syndrome (PHS)
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2- Assembly

3- Differential Expression Analysis
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Table 1- Summary of reads from high throughput next generation sequencing

GC o) “Q0 oy (L) Libles Jsb 3 Slas Ohlgd 3laxs S diges
Percent of GC  Percent of Q20 Length of read Number of Bases Number of reads Sample
49.73 98.22 100 5,077,923,400 50,779,234 He-1-A
50.14 98.22 100 5,076,077,400 50,760,774 He-1-B
49.80 98.24 100 5,073,494,000 50,734,940 As-1-A
49.86 98.25 100 5,072,987,600 50,729,876 As-2-A
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Table 2- Summary of reads from high throughput next generation sequencing
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Second reads aligned (%)
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Paired reads aligned (%)
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4- Interferon induced with helicase C domain 1
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Table 3- Significant terms of biological process in KEGG pathway for angiogenesis (FDR<20%)

Wawrd 5Pt s oL e %  P-Value FDR
Category Term Count

KEGG_PATHWAY gga04512:ECM-receptor interaction 9 15.25424 4.15E-06 0.004333
KEGG_PATHWAY 09a03320:PPAR signaling pathway 6 10.16949 0.001019 1.058334
KEGG_PATHWAY  gga04920:Adipocytokine signaling pathway 6 10.16949 0.001475 1.528821
KEGG_PATHWAY 0ga04110:Cell cycle 7 11.86441 0.003158 3.247776
KEGG_PATHWAY gga04510:Focal adhesion 8 13.55932 0.010421 10.35808
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6- Reannotation
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Figure 1- ECM- receptor interaction in KEGG pathway. Star marks (%) show significant DEGs in this study involving
ECM-receptor interaction. Most of DEGs related to types of collagen and laminin ligands involving to integrin
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Figure 2— Protein- Protein interaction Network in angiogenesis showing clusters in ascites susceptible of B-line
pedigree Iranian meat type strain, Arian. Same node color shows the same cluster. large nodes: some 3D structure is
known or predicted and small nodes: protein of unknown 3D structure
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Table 4- Network analysis in angiogenesis in ascites susceptible B-line pedigree of Arian
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Figure 4- Cluster of CDK1 and its related up-regulated genes in ascites susceptible B-line pedigree of Arian
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Introduction

Ascites syndrome is a metabolic disorder in late ages of meat-type chickens. The only commercial broiler
strain of Iran, Arian, has been incurred by this syndrome during a couple of decades ago. Due to susceptibility to
ascites and some poor performance issues this strain are wiping out from indigenous market. Prevalence of
ascites syndrome in commercial broiler of Arian is nearly 10% in average and in paternal lines it gets more
fatality. Role of genetic factors in arising ascites has been proven by former researchers. Fighting against this
syndrome through old methods are expensive and time consuming. Since presence of hypertrophy in a tissue
needs to make facilities such as blood vessels to providing oxygen and nutrients so studying on angiogenesis
pathway and its key important genes was directed. Whereas numerous organs engage the disease and among
them heart has key role for initiating and developing the disease, so genomic study dealing with next generation
sequencing (NGS) technology has been conducted to identify genes relating to angiogenesis and hypertrophy in
right ventricle of ascites susceptible birds.

Materials and methods:

464 one-day-old chicks from B-line pedigree of Arian strain have been reared up to 21 days at the same
rearing and nutritional conditions. At the age of 21 the rearing house was divided to 3 sections. Normal and cold
sections at the ends of the house and buffer section at the middle. 464 chickens were transferred from normal to
the cold section and kept the ambient temperature lower than 16 degrees for inducing ascites. 120 birds from
cold section were selected randomly and slaughtered at the age of 42. Those of birds having ascites symptoms
classified to ascites susceptible (As) and the other assigned to healthy (He). Samples of right ventricle was
picked up and stored with RNAase-Later in liquid N tank. Then 12 As samples and 12 He samples were chosen
for extracting total RNA by Biozol kit. After that every 6 samples in each groups pooled together and finally 2
As and 2 He samples prepared to make cDNA libraries for high throughput sequencer machine, llumina Hiseq
2000. RNA integrity score (RIN) were more than 7 for all samples. All small RNAs such as microRNAs, rRNAs
and tRNAs were eliminated by oligo dt beads and finally all mRNAs was used for preparing library. cDNAs as
long as 200 bp were selected for library. Sequencing has been done by BGI Company. For mapping, aligning,
and DE analyzing several softwares were used such as: Tophat, 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:

Nearly 90% of reads mapped on genome reference. In ascites group among 125 DEGs 79 genes was up-
regulated and 46 loci was down-regulated. Among 125 significant differentially expressed genes (FDR<20%)
between As and He birds 59 genes were identified in a pathway in KEGG database. Gene ontology has been
shown that the most significant biological process term containing 9 genes in term of gga04512: ECM-receptors
interaction. The gene expression network analysis shows that average node neighboring was 3.763, network
heterogeneity was 0.9 and network centralization was 0.236. Cluster analysis depicted 3 significant clusters
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involving key rule in angiogenesis including Cyclin-dependent Kinasel (CDK1), ECM-receptors interaction and
Interleukin 7 (IL7) (p-value<0.05). Up regulating of CDK1 with CCNB1 and CCNB2 may activated maturation
promoting factor (MPF) that eventually induce cell division and proliferation in endothelial cells (ECs). Up
regulating COL6A2 shows its roles in remodeling of ECM-receptors that in turn involving in proangiogenesis
process in right ventricle hypertrophy in As birds. IL7 up regulated significantly (P-value<0.05) in As birds. This
factor can induce IL8 and Ang-1 secretion from ECs. These factors have key important role for vascular
remodeling and vascular tone in proangiogenesis and angiogenesis process. Studying on gene networks in
susceptible bird’s heart cells has been shown that over expression in angiogenesis related genes was seen
significantly in susceptible birds especially in ECM-receptor interaction, Cell division and IL-7 pathways as
well. All these recent pathways rule actively in angiogenesis process and vascular network remodeling. So after
finding these networks and related clusters it can be possible to find more extended studies on down regulated
genes in apart or together for using breeding improvement objectives.
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