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Introduction: Ascites syndrome, as a metabolic disorder, is one of the most non-infectious causes of death
in the old age of breeding in the poultry industry, which causes annual losses of over one hundred million dollars
and is an important economic concern. The growth rate of broiler and their high need for oxygen causes an
increase in pumping, followed by heart failure, and heart failure is often associated with other diseases. Due to
the relationship between the heart and the kidney, chronic heart failure leads to a decrease in filtered blood
volume and a decrease in kidney function, which over time causes permanent damage to the kidneys. Long non-
coding RNAs (IncRNAs) play crucial roles in various mechanisms related to cellular homeostasis and are
involved in a wide range of pathophysiological processes and the pathogenesis of many diseases, including
cardiovascular disorders, respiratory diseases, and kidney diseases. Preliminary studies in human samples show
that IncRNAs are strongly involved in the development and disease of the kidney. For this reason, INCRNAs
obtained from RNA-seq data of kidney tissue were investigated in relation to the occurrence of ascites.

Materials and Methods: Seven hundred one-day-old chicks from one of the paternal lines of a commercial
strain were kept under standard conditions until they were 21 days old. On the 21st day of the breeding period,
cold stress (24 degrees Celsius) began and continued until the age of 48 days. After applying cold stress, the
birds with ascites symptoms were grouped in the Ascites group and the rest in the Healthy group. On the 39th
day of the breeding period, 70 slaughtered birds and kidney tissue samples from each bird were immediately
transferred to the liquid nitrogen tank after separation. 16 ascites birds and 16 healthy birds were used for RNA
extraction. Total RNA extraction was done individually using trizol (YTzol) solution, and then an equal amount
of RNA from four tissue samples was combined and then cDNA was prepared from 4 ascites tissue samples and
4 healthy tissue samples. All small RNAs, such as rRNAs, tRNAs, etc., were removed by dt oligo beads, and
finally, all mMRNASs were used to prepare the library. Novagen company was used for sequencing using Illumine
hiseq 2500 technology and paired-end reads. Several software such as hisat2, cufflinks, stringtie, cuffmerge and
cuffdiff were used for mapping, aligning and analysis of gene expression differences. In order to extract coding
and non-coding genes, FEELnc software was used with default settings. Potential target genes of InNCRNAs were
investigated by searching for protein coding genes located within 100 kb upstream and downstream of each
IncRNA. In the following, a positive and negative correlation of 90% was obtained between two groups of
coding and non-coding genes based on the degree of expression change. In order to investigate the metabolic,
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structural and functional pathways of significant genes, the Enrichr database, which is connected with other
databases such as KEGG, was used.

Results and Discussion: In the current research, a total of eight samples produced 187640642 million paired
reads with a size of 150 nucleotides and after quality control, 185258819 uncontaminated reads were obtained.
The number of 1421 IncRNA transcripts related to 921 gene loci and 154 related target genes were identified in
the comparison between ascites and healthy birds. Then, this number of genes were identified (154 genes) in
order to check their functional characteristics using the Enrichr database, five functional pathways Glycine,
serine and  threonine  metabolism, Rapl signaling pathway, Sphingolipid  metabolism,
Phosphatidylinositolsignaling system, Mucin type O-glycan biosynthesis and related genes were significant. Out
of 13 significant INcRNAs in these biological pathways, 12 are located on the antisense direction and one is
located on the sense direction. In addition, 9 IncRNAs are exonic, 3 intronic and 1 in downstream position. These
pathways are activated as damage modifiers in hypoxic conditions caused by ascites and provide the required
energy and maintain kidney homeostasis in response to oxygen tension caused by ascites. On the other hand,
they act as cell survival, increase proliferation and anti-apoptosis, which on the one hand reduce kidney damage
and on the other hand make it function better, and in this way, reduce complications caused by ascites kidney
damage.

Conclusion: Therefore, by targeting the important pathways of biology obtained and the genes affecting
them for the prevention and treatment of ascites disease, it will provide a new insight for breeding.
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Jnato by 28 ewdlginw pd 4 P120ctn )by Jobs ol
el g (Jolow Sl (aailejlw ) (ore (B 9 Bg-i
P 93 SHLSe (S [y WS o0 B Jsho (2 IS
2 o=l (3,5 pialS g (59 6ylnl Gl el
Sgg pic 45 ABd o sl Laodld g o (olewdly glis
L Syt slaals” 4 joxie S a3l wuiliiljo 4 p120ctn
PL20Ctn «ylpogdhe D9 o0 wsame (J5yeslS 5 (sllg) 3559890
P CS S5 5l Sl sl g ey o b sbel
(Marciano et al., 2011) cul L 3550 Jlo 59y sladls)

sLmoi 5,5 (LPAR?) (Suili g jliy ol (clnon 5,5
Sl pdial b oS titd G pSigy b ond s poliats]
iS5 3l (Sojeden (slaail b glyl b x,65 o Moo (LPA)
(Li et al., 2016) auS aba g |y 5las 5 wales o plon ¢ Jsho
S5l ol S oo 5 0l el (gla s 1 gk
bt Sy Ssiagl (23S 8 U L LPA
oy e liSlly (65l o)lme JUB gl s ghe (5)lore 5

5- Catenin Delta 1
6- Lysophosphatidic Acid Receptor 1

O Gl |y cawl (Lol Y 5l S (Nagano et al., 2019)
s WJs aalsdl 5 ool gilas] a5 51 8b ol el
g 5! u.._wT dl)b L;l_mdq? 9 3l s (ROS) O}‘fwfl JLas
P 9 G 5o 09 S Ei e ) (YL 5510
Nemati et al., ) 1ol o Liol33l ol 5 (wSoun Job ;5 ROS
Ui g WS ) gl (i S S gud puizmen (2017
9 4lS Cladl 4 ;o0 ROS > I i 0Jg5 51 (56 guslans]
DAO layy; ol Lils8l (Honda et al.,2019) 355 oo 9 b
oo G g S5 5l gl e el JBW, 3 PIPOX 4
Cledll 9 ROS il 8l conms 503 (59w 5l 9 (5551 0ol 955518
Pigad oo 4lS

CSF1 CDHL (sla i L olyon RAPL a5 JiSps ppuse
503 o ine 45 Cul (6,53 yewe LPAR2 3 CTNNDL
Lye slauiiyp odgls 5 S5 GTPase & (Rapl') Ras
U8 5 S iile Jsho (slod,Shos pye oS pulass (R@S
ol Jolo (slay g iS5 Cunlad o jalpo Y lasl 5 Saiius
S L oy ,Sin) dlawly b Joho (Siiame RAPL 25 JUSus
(Zhang et al., 2017) &5 o palas

i oyl S= gl S o s ) Y&).aablf—dl £DH1 ;
5 Pisdr90 alox 1 Suielil o (Sufelnd sloa]p ) oo
BaIZAC ) S (o L] wandlS 4y ity (Jghoo (St 9 035 2900
o] JLb ) el sl (o, et al., 2005
Ly opepmolS—el (Gao et al., 2018) a LS el ko js2 s3]
Shccwl oy o RAPL L Jolas jo 20 JUiSiw ] ppusno i
Copbd g (So,LSS 0 el s LS oy eolS= gl ol cund
Balzac et al., ) coul jopud g (BL cuwl pLn > JU !
oS-l gl o Ol ndi 095 e (55l (g)lre U
b e 4 S SeaSnl ol e yiiglg 1ol b el (Sone
o 3adl b lyo (el ise 48 55 o mals— el ol il
Uik gis sSlea L(Docherty et al., 2009) cél yil38l 48 b,
by 3l (86 (SLagyd hlew o e @lS= gl sl ol
(Ali etal., 2022) cdly i3l

Menke et al., ) oa_i Ly odsdeuwl (TEC) T 9,5 (L)

1- Ras-associated protein 1(Rap1)
2- E-cadherin

3- Colony Stimulating Factor 1
4- Tubular epithelial cell
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Ao JSii ) Jonjgul hasliwd (o JUSe—w e
JiKmw slasSge plow g (e laosins Jlil dagygeysn
Jgnjgl aslind (23S piw sodspS 4 wilyi e
glol g 1S S8 ]y sim Sloyply sl g 2gd Juate
el gl 5 isizg] el colodl alas 51 Jglo (slos Sla
oo ol 93 e sl (Zhang, 2021) wwS e ]S |,
ol Lilpsl 45 IMPA2 DGKA PLCD4 I i )le i
Slasls

03 b o Cosl o3l (DGK0) WIS Jg yuelS Jiosl 55
= lind Same 3w )3 oo GE g e (5,350 TDGKA
sl 40 (DGY) gyaalS Jool53 55,8l 5 o Js s
gl 3 DGKA oS el s )5 5yl (PA?) Kyaland
5 rpen 5 Ol pgagis ST A i (23S (il
e 0 Sl Jolpe plsisdy 45 olbailp aon Jslo
L glyy DGIPA coui 0S o &8 5 g o Slpudiny
2 9o w0l )3 w33l ol gy & Casl e Jolo jlusgen
13 et Ui DGK@ Lawgs 045 355 PA (Sl s (sla Jobus
oS Jls L DGKa .(Sakane et al., 2021) s,ls ;o] 51
(sRb (Flg )l Adu o0 dga |y (b (SLgyds PA (25 S
2 (PKC) € JLiS 8 ot 0 JLsb 51 3 (ONF)
o) L5 oS 53 g elS ol 3 15 Gl 8l s
63 Jide L2alS L1y PKC cylld DGK o4, o il 595 0
PHPKC ol e cled Wl o 5 425 il S puurlS oo
5958090 et L DOKL S’ (mnbo coalS pn Jo- b
S ) Camgds ool (8) Cuwd 5 xSole b g Camgdg
.(Hayashi et al., 2017) 5> y.a DN

Sos 45 1S o S |, (PLCS) WsCjlulgins PLCDA
Kunrath-) asly bLs,l )5 Jsks 51bed 5 555 (slaasy] b )5 coul
o=l e Jelw o glrons, S s’ oo (Lima et al., 2018
1, (PLAINS(4,5)P2") cliiud st ¥ i joial s asilid oo 5l
Slid 655 VD Jgjoul Jsho (905 Jpaze 93 9 Jdg)an
5 (Ca%") el 4l puoly bl 2133 s &S (INSP3Y)
C 5L (B 018 Jlsb lsieacs (DG) JgymnlS Jiwlisd
«Is" (Rebecchi and Pentyala, 2000) 1S 0 +Js5 (PKC)

3- Diacylglycerol Kinase Alpha

4- Diacylglycerol

5- Phosphatidic acid

6- Diabetic nephropathy

7- Phosphatidylinositol 4,5-bisphosphate
8- Inositol 1,4,5-trisphosphate

2K g 38 o O ] S 4 1) el sla ol
» olywss (Zhang et al., 2017) S o 5,06 1) K9 by
Cs ol 1y Sl (sl e LPARZ (il Jlsb 5 ol
(Reddy et al., 2021) 55 o 59 yud o 9 S50 015,5 pl
5 esly o (ogatas Lagl clacJplio 5 o doSia
iS5 0 b 518y s g 23S 3 9k
slodely lsican Joe L oladl 4 Jsho slagesly 5 2l

Liol (uled (Shoyds 9 o9l OYMBT Sy 5 3593k )3 (core
Solon 0 4S5 ol ye jI (S (Yokota et al., 2021) &S o
05 9 M oXih ol pand oo ans; pane ool 0ld I3 me Cnnol
ol Uil a8 el o] U L, CERS5 3 GBA2 (sLa
Slasly
Liol jongl g jaled e Joho 2y (Joho )18y @alals )3 (oae (185
C16-ceramide jiw p» o HUlg Jusan CERS5 aiS o
g e A8 )S 135 )3 nhe Sstalay el o lyisar Gl
P Bax us Jlsd gy pre S e S§ Aol ps dE NOVO i
CERS5 (Lus sl o 30m0 3l 58T b g oS st Lasly
Ol g a8l (oljl saome (Gl (ifanSTL g (S g Jlida 5
; Levy Jin et al., 2008) 1_il nreo g o0 jone] 4y &5
.(and Futerman, 2010

- L3S lS o5 25 o 35 1, ¥ iS5ty 3 GBAZ 5
ol puo 2595 9IS S oo o el 9 9IS 4 g 4o |y el
1348 ol (GSL) (i5)LS 51 dupedsSiiuslgSlS K, (GleCer)
s 3gs S5l gl 53, 5 sl (sl (gasdlysizw g
(> Sl 4 M len 3 el )5S ol ulS zolaw
2 9 orgsknd Al ol poinn )5 (St (IS (5 lon
oaalS a4 e GBA2 by b o il s 5 Sloe ials
Crllab o g o ol gl (1A 5 el s 2555 518
-0 Ol g il Mol ol 008 s Jolgs I S GBA2
sy b jeugl e & ¢l cul (Koo GBA2 oS aad
P 03S Ghyaaliyy Spe oMSENN S plgisdr & dalyu Ay
(Yokota et al., 2021) wib Lo ye sl Jsho

To—ogt 45 Cunl (badned dgane 5 (S0 Joijgnl fraslans
A o Jras 3asite 03 S sl S350 Sl lsies
Poe Jolge Ca?" LaPLCY G554, (Balla et al., 2009)

1- Glucosylceramidase Beta 2
2- Phosphoinositide-specific phospholipase C
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Sl 5 () yame =2 5o (Stotter et al., 2020) >o-5 o
iloads Hlo sxe GCNT44 C1GALTICL
CIGALTL (5 5l mice ol yamsl 5 398 YE =Y Lo o 3]
3 9058 o jiw |y U5 -0 o) wn Jli3be a8 ol oo 3l
03 Jo—aze COSMC 4, 595 cled ¢l CIGALTL (Jbspe
(525U Gl ol Jsse g olsicas CLGALTICL
S (Suzuki et al., 2022) 51> jls 555 JolS culed 5 (g,l00
Dy oo alS Oladl g plaiels by celb CIGALTICT &yl
Jdvass sLusl sLesl COSMC-knockout La )l p3 487 ola ysge
200 s 1y (gaudS 2 Sloe M da IS0 o) diwn ials
sla LS C2GnT3 (GCNT4) .(Suzuki et al., 2022)
(Wandall et al., 2021) s_S' o Jods Yaiuwd 4 |y Vaiun

Sy 4 Sl S b (PT7) Jler 551 slodly) (slaglo
oSl (odaxt0 (gla g eSS (gol> &S siiwa (BBMY) aile
J-5ee 595 olow 55 Gl g WS 0 S8 (gilingan Lo 4,
aS Jog0 BBM 13 59390 (oo ISI5-0 ((gladdllas > .50 0
@l e85 558 s g 455 3)90 0392 (55l 6ilew >
S yeime gylon 3)Slas M) 4 PT cYMs] o ol o )lis
—0 5= Ne (195958 ladSos 1 (gl 9 485 g0 S8
- S5-0 (YU et al., 2021) cuwl 015 0303 Camd ba ] SIS
H9l5 Ol 5 Cogpsy SISS 8o (S S, i 3 Lo
Jdov g 435 U J(Ravida et al., 2015) 5l phe jlows i
O Cowd 3l &S sl oud astiie Jgp0slS el ilid s (gl3n]
Slagbge o9 et sl i 4 xie bS5 -0
JolS—ulgdypogls 9 3559 (6)5gn WS —O 2908 4l
0S8 bl ol md o Ll ) cdy i b Cojuay
Amd oo Gl JgpealS liwgen 3 1) Lagluls -0 5l s
L @llges as conl odds asuie iz (SONQ et al. 2017)
oyo5I5 39,15l (5510051 Jlars COSMC-NUIl (slocsgosy
STOtter ) daus o (w355 S po ds yoio & Lo o alS byl g
J(etal., 2020
Lo slw dgAL 6a x5 <l Jsbo > CIGALTICL
Kiryluk et al.,) 54 oo oylo baayy glaals ¢ 4163 o&iws ¢ Sss
L COSMC olyan 45 )5yl 5Ly 55 YE Yo Ly (2017
(Li et al., 2007) 15,l5 IGAL Jy g 0mM 3558 5 ote
Silben ol o Shy 5l (S (GA-1gAL) jpsYE 136 TIgA
Copsigly oslS JS Sl o cul (NHIGA) 1GA g i

5- Molecular chaperone
6- Proximal tubule
7- Brush border membrane

Chyin Job 55 ol 5 3 CaZ jliwgen bis gly oge plul
Jsbo glaclé > oS (285 Ca¥ Sl (s5ulS” )lowy
sls u.._wT K ‘59,,\5 dl.aad)Lo.,g. ‘5)««3.). ceely Ca? )’l:w,@
5 S5lS oSl ol (CKD) &5 50 (6 )lows (AKI) alS
e Jlogjgil St (s 48 (sl (I/R) a0 Sy b
gaw (Il 9 e (b (ShgyBiasl 5 Cumgds (ADPKD)
S ol a5 S s | Sgnal cul (Sae C Jgjgti
gl St a5 g ER a5 ceb ER Ca?t b jliasl a8 SaS
d9bi s (JgpealS JbFlie sladsho )3 Souel 4 e 9 295
(Ning et al., 2021) &S o S CKD i piy & oS

Job 31, TV 3blidgige Syt sgibgen w3l AMPA2Y (5
Ohnishi ) 1S o o 48 Jbs sdomy codly) pods ol (slo
== gan 4 Cl oo 3l ¥ 5Blandgige Jgijoulome (et L., 2007
g o3l g igulse 9 A5 oo alijhuds |) Clindgige Joijoil
ok s, Slae )3 ol joue oyl (Linetal., 2019) &S’ o
- slind (olid ddgand Sl S5 jginkoee 1) ol oo
-9 @l 5| S L(Arai et al., 2007) cewl(P1V) Jg= ;0]
a8 Cowl (INSP3) wlawd (65 VKD Jo o0l ¢ Jsbo 13 o 50
9o SoS b culys 50 g 0ud lawdgio Job el 45 o INSP3
Ohnishi ) wg-5 oo Jgjghsee & i Viblhudgige Joujsisl
ol 9,0 pL3d 51Ca% gjludli] cel INSP3 (et al., 2013
oly % o ,( Linet al.,, 2019; Ohnishi et al., 2007) o
S ysboyLan (Ablimit et al., 2022) 345 oo pael jlisgan 5
ol b b g aiiS Jld 1) jaue] aiiles o CaZ (slaiygs b o)Ll
o Jojglsse 4 INSP3 o o ¥ Llawdgise Joujsik-ose
Slllls 351 330 Jsbo 5o oo 3 Jobo (399 el inlS
L 5 INSP3 zood cely cuwl San IMPAZ Lo o5 Sidly L
Ning et ) 39 oo jo00) Wl cel & 295 gt jonkgro inlS
(al., 2021

Sl doz 3 5l g S S B9 Qg joSl5—0
ol mulas o o IKI5-0 L (Bergstrom and Xia, 2013)
(s (23U 500] Sty dlox 5 (Sl o] 3
2 MBS as el sas ool Lis L(Wandall et al., 2021)

a8 5 Slae 3 ST el T pmnge 5 b badpe (ymedlejoSIS

1- Inositol Monophosphatase 2

2- Myo-inositol Monophosphatase 2
3- Phosphatidylinositol

4- Mucin type O-glycan biosynthesis
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