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� .

�G� ����6� �� K3 ��f;� �3��6���% �%&6�  84��+1GO ! 

KEGG  K3
�&3* �&9,-% [+ !%��&� 	3�#+\*9� J$��% 

4/+*+ ���* .�5��&��� K+���� _��#� z	3&+ K3 J��3 R�&#>�* 

J$ �� ��G�3 KN	N V!&W�� ! KN	N U&+�� K3 ��&� 

K)��*
�4� JE�� ��	+ *
�&3 ! H�,g; ��&R #>&.4.8  

@-�&� � A��  

�k	� Y�3% 
E=� )433  �8�&� 5� ���3733  �8�&��� (�\�
 

�+5ES� &j�] &6���3 
�[]=� Y�3% YG� �8�%  ��	+

*
�&3 K3 
E=� =
�. 4n�G� 8); �38� 
E S4;=��5� 

��!�&>* 
E=� ��>�S� ��8� �&' .*��!�&> [3��� Y�3% 
E=� �; 

�!8]% 3&6��� >�'*  J�	3S4; ��-� �8� �� 5!&3 =�
E 

�� K� �� &#)�3 J�.8�&� V�[]  5�)&i� *9�#�$ 8/#[+ 

!&35 
E=� (=
�.   

� ��G� S�!��� 4/63 8 �� )385/244KN	N 5� (��%  ! &�

1/54 8 �� )349/189KN	N 5� (��% =,- K3 ���+ 
E=� 

�&3�43 .8�8� L,;�G� + &i� K3*KN	N K' 8
���%  =0[� &�

KN	N K3��% ���+ K3 
E=� V�[]� .84��3 &;G� #�K(�  �3

 _��#�S�!��%�� ,0R* ���� =Z3�q+ )Wideman 2000, 

Hasanpur et al., 2015 .(�G� \� K3 =
� G9+H�  &;Y�3

                                                           

1. Gene Ontology Consortium 

\	3�#+ T&� J�	3*9� KN	N ����% KN	N K3 =0[� &���% 

���+ 3 .8��3KKN	N ��!�-��% KN	N K3 =0[� ���+��%  &�

�� 8��G��;&% 8����. G��&3�43 �G�  K' ���� �	N! J�9+�

KN	N��% 1 ���+* 8/3 H]�&+%  K/
	; K3 =0[� 8��


E ���-=�  V�[]8�	� . �	fW �� %��+E 7�-�1�

7!�P;�8�&� *`�;	4> %�� �� ���3 ! �\�
 ���+ ! &� %��

 &j�] ��Zg; �� ���P#
� ��	+ =�/NK/\�q+ ��  

 Jabbari et al. (2019)=
� �8� �����. 

�� S�!��%��  ���� J�)� L,#M+8�=
� � K' 8�&��%�� 

&� =0[� K3 8�&��%�� ���+ K3 =�
E V�[]&; #[�84 .�� 

"� K/\�q+ )Wideman, 2000(� *��!�&> 
E 5!&3=� �� 

J�.8�&� &�� 6/43 8 �� 8�&� �� !J�. ���+� 3/12  8 ��

C���.  �8��	3. K/\�q+ ��%� �&6�� 4N 7�fM)+G�  !�

YG� #�	.* Y)G� �8�% ! YG� ���+% (&i� 5� 
E=� 

*
�&3 8� )Dewil et al., 1996( .�G� J�&6)�!�� ��84#>�� 


�[] K'=� K3 Y�3 
E=� #�$ t�M#�� H �]*9� %�&3 

84aG� m#+&� >*9�$	\	��� 4N K,]&+ ��*4�  �F�E .=
�T&� 

5�
 ! =W	
 *���  &#' �&'��' 5�;8��!&�  K,]&+ �� ��

4N*4� K3  J�	4-"� �&3 �844'8/#[+ H+�-% 8/3 K/
	;% 

�
���*� 0,R* 5!&3 ! 
E=�  C���. V�[] J�.8�&� ��

5 �8��&'�&� �G�  h-�3 H+�-KN	N%�!E�� �&;&� ! #� ��K(�� 

���(� "� /j!=� �*['	`� 4N K,]&+ ��*4� +*�	�. 

 *
�&3&;�&9[��	#`�:  �!8]85 S��	W 5� 8 �� %!� ��

K)Z� 2N&+ �	�$8� *3���8. H3�R K#9�  K' =
� G�� KN	;

S��	W 5� %���[3K3 �� *\	Z/+ K, �> �� ! w�g  �	1

�$ %!� �	W =PN K3 =0[��	 �0q4+ 8�8�2. *+ G��&3�43-

;S��	W =�P�' K' �&' b�#4#
� J�	 ! ��	3 t	,q+ ���[3 ��

*\�	; *3�� �3G�&#'  �qW8� ��(�� .���� K �W��%  H �]

\�	; 5�**3��  �!8N ��1 K���� .=
� �8�  

 K[��Z+ �� K' ��� J�)� J$ J��3 7!�P; _��#��\�
 ���+  �3 &�

�\�
�  ��8/;4664 *4/+ J��3 7!�P; %���� J$ .8��	3 ���

 *#�
E ���+ K[��Z+ �� G�4n��3 *#�
E &��  ��8/;447 

*4/+ J��3 7!�P; %���� J$.8��	3 ���  �� ! ��&� G�3 K[��Z+

���+*� ���3 %�� ��; K' �&' �-�� J�	;447  J��3 �3 J$

u�>&  7!�P#+ 5�
 7!�P; H�\� K3 ! �� %���3 5!&3 %����'

                                                           

2. Concordant pair alignment 
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 �!8N1 -  %��+E 7�-�1� ��8/;S��	W����W %S��	W H' ��8/; ! �8� S��&�! �K)Z� %��2N&+ �	�$ %!� �8� *3��  
Table 1. Summary statistics of raw reads, processed reads, and mapped reads on reference genome 

 
Sample name  

Raw reads  
Filtered  
reads  

Concordant 
pair 

alignment 
(%) 

Disconcordant 
pair alignment 

(%)  

Alignment 
pairs  

Total clean 
reads  

Ascites female-1 23811191 23451509 (98.5)    78.8  0.8  16807183 21158696 
 Ascites female-2 21514258 21200749 (98.5)  77.9  0.6  15089649 19246614 
Ascites male-1 24546273 24233173 (98.7)  77.3  0.7  17359560 23211044 
Ascites male-2 25585001 25147989 (98/2)  77.6 0.6  17892409 22932237 
Healthy famale-1 
Healthy famale-2 
Healthy male-1 
Healthy male-2 

21486454  
22517021 
24469651 
23710793 

21181135 (98.5) 
22278145 (98.9) 
24233173 (98.7) 
23372942 (98.5) 

83.9 
83.3 
82.3 
74.4 

0.5  
0.5 
0.5 
0.5 

16242643 
17153759 
18481350 
15804226 

19280095 
20378777 
18876795 
21086785  

 
 Q4N !��8��3 *+ =�[4N &r� �	W K9,3 5!&3 H+�- 8��	;

J$ 5� %��8/; �� J��3 7!�P;.8��3 �� J$ G��&3�43 �� K' *���

K3 K[��Z+ !� &� 8��	3 J��3 7!�P; %���� �&#)+ 7�	 

)207 (J$� J$ J�	4- K3u�>&  K' *���  7!�P; H�\� K3

 ! �8� K#>&. &i� �� 8��	3 J��3 7!�P; %���� *#�[4N

8�8� eD]  ��8/; !240  J$ �8���R�3 K+��� %�&3*
�&3  ��

J$ G�� .8�8� K#>&. &i� �� S�!�� G�� ��"J$ c0[+ %��

=�
E 5!&3" 8�8� �8�+��.  G�3 5�240 J$ 5!&3 c0[+� 

 ��8/;112 ���+ K3 =0[� *#�
E %��&� �� J$*#�
E %�� 

%����  J��3 Y�3 !128 J$ %���� &6��  J��3��� G�8��	3 . 

 ��)�!��* �	i4+ K3 J��3 |&P; *
�&3 G��E ���� %!� J$� 

20034 K�	� k	(+ �� J$ 5� 8/3 K' 8� �8��)+ ��

J$ %5�
�8N %��k	(+ �� �L,#M+ J��3 J���+ �3� 291 

 �3 J$66  *#[�5 &�[+8�8� *��
�4�� K3%�	1  K'53  J$

 Q�5	#�	�E *#[�5 &�[+ �� .84#��� ��&R*
�&3 %��

*#[�J$ *
�4� ��i4; %��&�[+ K' ��� J�)� ��

K3 Q�5	#�	�E *P4+ ��i4; �� *\	,
 %��84�E&>*4/+ �	1-

 =�
E &�r�; =g; %��� =
�) �J���9� ! *��&g 1398.( 

K/\�q+ �� %�&6���  %�40+ &3K��(;  ! Q9�+	#`�&9[��&;

Q9�+	\	3�#+� KN	N �� =�
E ��84
 *#�	. %�� ��	+

 ��&R *
�&3=>&..  V�
� &3�(;�K ,g; !�H RNA-seq  ��

80' 	NNK �*#�	. %��390  J$ J��3 �3�
�4� 7!�P#+*� 

�8.8� �8��� �!&. �3 *#�
E �!&. G�3 K[��Z+ �� 212 J$ 

�3  Y�3 J��3 !178 J$ �3  G���� J��38�8� *��
�4� C���. .

J$ G�� K' =
� �8���  "�;	�3 *#�E �#4
	�3 %��&�[+ ��

K4�+E %��8�
� !  =\�W�8���� )Shi et al., 2014.( 

� ��G�  �K/\�q+&>E84� *#[�5 K)��*
�4� z	3&+ K3 K��(; 

7!�P; G�3 �!&.%�� &� ! ���+ *#�
E ��� 
�&3 ��	+*  ��&R

) =>&. �!8N2 .(�� &>E%��84� *#[�5 *4/+��� �8� 

z	3&+ K3 
E ���+ ! &� 7!�P;�*#� [+&� ����*�� *��
�4� 

�8� z	3&+ K3 STAT-JAK2 ���[3 �3 =��� =
�[+ .&� 

����*�� STAT-JAK2  5� �� 7�-�1�K#
&>��%  b��W

\	,
* + ��Z#�� K#[� K3*K' 8�� K3 &(4+ 	�!�*[� DNA 

3 !J�� J$��% � K3 z	3&+�*4� �9;�&� �8�� �;���  I&+

 �	,
 K#
�	W �	W+ ��$	9�� !*	�� )Dreesen and 

Brivanlou, 2007, Masterson et al., 2018(.   

*9� 5� �F+G�&; 7!�P;%�� KN	N��% #�	.* Q4N &� ! 

���+� 7!�P; 5� &i� 8�� ! =
� 5�
 ! =W	
 .��rE *#[�5 

 8�� H+�	-K,�
! K3 .�8�&���%  �f#W�* JE!� ��% 

�	,
��% �Z\� e8�� +*[3 .�	�%��� � 5�G� .�8�&���� 

��N*  5�. I��3 ���	��W�8�&���% ��*4�#�	�!&#�  K' 84#[�

 5� Q�\ �3 ��f;�8��6� �	W� �����&� +*�� .8�	����&� 

\ J8�8��6� &(4+ K3 \�/>=� "� &
% [+%��&�  ��Z#��

���� \	,
 HW��* +*�F+ K' �	�&;G� JE��� [+&� STAT-

JAK2 =
� ) Masterson, et al., 2018( .  

[+&� ���� *��STAT-JAK2 %����  �N K
, �* :H+�� 

.�8�&� \	,
 wq
* d;!&� !� !G� 
 �80+��46� ��/> ! -

d;!&� �844'G� STAT =
�. ��+5*  K'"�  K3 8�� �	9\	+

.�8�&� \	,
 b��W* &(4+ ��	� Hf#+ JE 2(; K3 �8� ��

! �Z\� cN	+% � ��Z#����� 5� JAK  K3 STAT  r�; !&� !�% 

	�!� H+�	-*[� J$+ ��*.�	� �G� E&>��84� �� h-�3���&� 


 5� H+�	- ��Z#�� ! J8��
��	#� K#[� K3 �8� !  ��



38                     *�8��� ",+ KZ�8   :J���9� !7!�P; *
�&3 %��KN	N K�,' =>�3 �� *�$ J��3 T� ��� ! =�
E 5!&3 �� *#�[4N%��...  

 

K#[� HW��� &>E 84�	�!�*[� J$ 5���%  �f#W�*  ��/> ��

+*84' )Haque et al., 2018(.  

J$ JAK2  &�[+ ��STAT/JAK   5� *9� K'%���43G�&; 

���� %��&�[+ *�� &r� ��Z#�� =FNH+�	-  ! 8��

G�'	#�
 �	,
 K#[� K3 L,#M+ %��=
�� *+ =�\�/>84' 

 ! 8�� %!� !5�
 ! =W	
 .=
� ��D.&r�  G��K#
&>  5� 8/3

/>I� �*\	,
 8�� "�&g; h-�3 J8� �� ����; �*��5

 ! 7&N�F+�	,
 K#
�	W �	W I&+ *+�	�. G�� J$ �

d;!&�*4� �� \	;8� +*8�� �� K' 84'� [Z;�� ! �9;&� 

�	,
W� ��H�  =
�! d;!&�G� STAT3 + ��/> ��* K' 84'

���� %��&�[+*�� �*���� 3 5� ��J!&�  K#[� K3 �	,


+ HZ#4+* 84')Kumar and Ratwan, 2018(.  ��)�!��* 

&6�� )Canto et al., 2018(� 8� }M)+  K'd;!&�G� JAK2 

K3�	1 !���%� �&3% \	; �&#4'8� �	,
��% �	W* �	,
 5� -

��% 43%��� J	W[3 5�
��� �	,
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� �F+��% 43%��� 

���� ! 8���� ��&R J�	M#
� �m+ J!��% �&3 �	Z\�3 J�	;% \	;8� 

�	0,.��% �	0,. ��+&R��% P
8� ='�� !.84#[� �� 

4n��G� d;!&�G�STAT   ���! J8� ��/> 5� Q�K#[� 

 �8� �	,
 K3 ! �W �1�4+* 5� DNA  )�4+i4; �1��  (J$

 Hf#+�8�  K'c0
 �/>�  J8��� p&� 3 J8� ��/>J�� J$-

 ��+* �	�. � K3G� \�H� K' =
� G�d;!&� G�� K3  J�	4-
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=>�3 ��;��% ,' K,N 5� J83K�  ��/>=
� ! F+ SZ�* 


 K/
	; ���#[���% ���� J83. STAT3 �3  Kq
�!H+�	- 

 ! 8��
G�'	#���� F+ SZ�* E&> �� ��84� �; �5	#�	�E��� 

�9;&� � ?
�� !*4� ��P� +*\	,
 KW&a �� ! 84'* �� 

���� SZ� )Canto et al., 2018(.  
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[+ 5� �'	,.&� ,.��$	d�	9�� ,'K� ,' SZ�%8�  �� .����G�� 
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,.��\	9�� 80; K>&1 !� S4'�!H� 1 ! 6 3Q� ,.	P[>7�&[� 

)1,6-BP&; !� K3 (5	� ,.8��8\E&[� 3 ) 7�P[>G3P� ! (% 

�*['!�8� ) 7�P[> J	#
�DHAP (K,�
! K3  5Y!8\E=
� 

) Sanders and Diehl, 2015(� ��>�S� 3J�� ALDOC )J$ 

 (5Y!8\E 5���� 	�!� J8� ��/>*[� HIF-1 )H+�- �Z\�*� 

�*['	`�(� �� S�!�� %�� %�8/#+ �8� C���.  �=
 .

3J�� �G�  J$ !�['� �	0' J�+5 ����,' �� JK� 5��� +*-
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S�!�� G�� �� K'� *+ �� Q4N !� 7!�P; J�	4- K3 J�	;

�&' ����� %���3 5!&3 Marin-Hernandez et al., 2009)(.  

 ��&>E84� 
�#� ��Z#�����  J$KCNJ1 5 K'&�  ����' 8]�!


�#�*�  K3 V�[]ATP )KATP���+� �� (* +*K3 �84' 
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�
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 =
� ��&' c,N)Elbein, 2002(� .G� ����'i4; �� ���� 
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�#�*� �� �	N	+ ,'K�  J$ �3 K'
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�&3 &j�]  ��

*#[�5 84�E&> 
�#� ��Z#���� 4/+* K' =
� �8� C���. ���
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 �!8N2 - &> *
�&3E*#[�5 84� K)�� K3 z	3&+ *
�4�K��(; *4/+ *[�\	3�#+ &�[+ ���KEGG KN	N G�3 ���+ ! &� %��

*#�
E  
Table  2. Significant terms of biological process in KEGG pathways between ascetic male and female chickens  

Term Count P-value Genes 
GO:0097286~iron ion import 2 0.037 MELTF,FTH1 
GO:0007044~cell-substrate junction assembly 2 0.037 ITGB3, FN1 
GO:0060397~JAK-STAT cascade involved in growth 
hormone signaling pathway 2 0.037 STAT3, JAK2 
GO:0006532~aspartate biosynthetic process 2 0.055 GOT1, BCAT1,ITGA1 
GO:0006750~glutathione biosynthetic process 2 0.073 GGT1, GCLC 
GO:0050667~homocysteine metabolic process 2 0.091 MTHFR, NOX4 
GO:0007021~tubulin complex assembly 2 0.091 CRYAB, TBCA 
GO:2001223~negative regulation of neuron migration 2 0.091 STAT3, ERBB4 
GO:0010107~potassium ion import 3 0.044 KCNJ5, ATP12A, KCNJ1 
GO:0006094~gluconeogenesis 3 0.080 GOT1, ALDOC, PGAM1 
GO:0048146~positive regulation of fibroblast 
proliferation 3 0.080 MIFITGB3, FN1 
GO:2001237~negative regulation of extrinsic apoptotic 
signaling pathway 3 0.080 NRP1, HTT, GCLC 
GO:0007626~locomotory behavior 4 0.074 NAV2, HEXB,CHRNA4, PENK 
GO:0008285~negative regulation of cell proliferation 7 0.064 DLEC1, STAT3,ALDH1A2,FTH1,ITGA1,NOX4 
GO:0005887~integral component of plasma membrane 13 0.019 SLC22A7,SLC16A3,SLC6A6,KCNJ5,SLC6A19 
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3. Morphogenesis 
4. Tight junction 
5. Adherent junction 
6. Focal adhesion 
7. Gap junction 
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Table 3. Significant terms in KEGG pathways for differentially expressed genes between mal and female ascetic 

chickens
Term Count P-value Genes 
gga01130:Biosynthesis of antibiotics 9 0.019 RGN, GOT1,BCAT1, ALDOC,PGAM1, OGDHL 
gga01230:Biosynthesis of amino 
acids 5 0.021 GOT1, BCAT1,ALDOC,PGAM1, ARG2 

gga01200:Carbon metabolism 6 0.033 
RGN, GOT1,BCAT1, ALDOC,PGAM1, 

OGDHL,MTHFR 
gga04512:ECM-receptor interaction 5 0.046 ITGA1,VTN, ITGB3, SPP1,FN1 
gga04510:Focal adhesion 8 0.055 ITGA1,VTN, ITGB3, SPP1,PGF,ACTN2,MYLK,FN1 
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Abstract 

Ascites syndrome is one of the most important causes of death in the poultry industry, in which various tissues of the 
body, including the kidneys, are involved. This syndrome occurs with different frequencies in males and females, 
and different mechanisms of ascites in the two sexes have not been studied to date. In this study, the gene expression 
profile of kidney tissue of male and female chickens with ascites syndrome from the paternal line (B) of the Arian 
commercial line was compared using RNA-Seq data. Due to severe cold stress applied, the mortality rate was high 
and about 59%, which was higher in males (63.4%) than females (54.1%). The results of transcriptome analysis 
showed that 240 genes were significantly different in comparison between ascites male and female birds. The 
annotation analysis of these genes showed that the metabolic pathways of antibiotic biosynthesis and amino acids, 
carbon metabolism, cell adhesion, receptor-extracellular matrix interaction (ECM) were involved in this process. 
The body's response to ascites-induced damage to kidney tissue is the development of renal fibrosis (to repair the 
damage) and reduced activity of the glycolysis pathways and increased gluconeogenesis to reduce energy and 
oxygen consumption in these pathways. Furthermore, an increase of the STAT-JAK2 signaling pathway activity 
(due to the high expression of JAK2 and STAT3 genes) was observed. This signal stimulates cell growth, 
angiogenesis, differentiation, migration, and apoptosis. It is expected that the results of the present study to provide 
new insights into understanding the molecular mechanism of ascites incidence and also differences in its occurrence 
in males compared to female broiler chickens. 
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