
 ���� ����	
� ��
�
��  

��� ���/	
��� 

���/������ 1396 )12 -1( 
 

������� ���� ��� ���� ���� !�"!  ��
�#����!���$���% &'( ���� (�)  ���!

�� ���*�� +
,'(� +
*
*
-�.���� $��!� &
!/ �� 0��1��� �� 

0�.� �'��2 �134� ��1*�789'� ����. :2$���8< ����. :3�8>� ����?� :'3   

1- ������ ���� 
�� ���! "#��� 
�$��!  %&�
'��( 
)*��!  %+�!  	#,- 
'./ %+0�1��2� &�3  
2- "#��� 
�$��!  %&�
'��( 
)*��!  %+�!  	#,- 
'./ %	!   !4� 567! )�
! +��8�
�( &#9��!   
3- ��( 
)*��!  %+�!  	#,- 
'./ %+�!  &:#;#�<=> 
�� ���!
'"#��� 
�$��!  %&� 

  

�0) :�>��
  @�
28/12/95 -  :C.�DE @�
�015/05/96(  

0���@   

&
��=G �! +*� ����E 	
'  &.=� &�3'�/ 
  +����E  )H +�#I- &�3 ��! �(
  �3  )8�  .=J!% ��� �! +*� �!#8- �G  K�.0
&
��=G �3�+ 
.L �G .98� �( &.=� '�/ �M87 
  & �N�O! +� % #�   
#� ��� �P#0& ��! ��>./ 
!.O. '�R!
 	
' &.�DE  

4� 567! ��.�)� !D; ' ��! K=��E ����E!&  �S +� 
��� �G +�T� 
�(  . '
 
  ����E 	
' &
��=G �=�3! �G �P#0 �G
)U!' ��.�)� ��� ' &.=� '�/ C
'.E &�3 ' � 
�(#+;#*; 
)=V=E K�! 
  .=/
   K=G �*1� "!.T��! %&
��=G

���� ����E 	
' +�#�W�.*��!.0 &�3.$���� �! 
 �I��! �G 
 !    #P#� X*=�! &�3
  ��#/ �=��U �( %����! YZ� +��3  +��#�
+� .[� �G �#\M� %)�
!  & ���-! YG�O +�#�: )�
.  K�! 
  ]3'4E�! 
 �I��! �G C�!.G  ^�+_J �)� �: .3 &'
 �G���  ^�

 ��!
S<�
 ]����SDNA 
)� 	�9�! �! +���  `#a
'! `#(#(#,=>���!'�/ ����E .G  %&.=��: �! +��.�> b'�I�� &�3  ��=G

)� ���� �� +�#�W�.*��!.0 &�3.$����  &'�/G�.)�)�S ��   !  ���� c���� �: <�
 &�3 
)88(  K=(#����  ' �3K=(#���( &�3 

CXCL5% CCL2%CXCL2 % CXCL3% CXCL8  'SAA3  .R! 
 ' �! +��� ����E 	
`#a
'! `#(#(#,=>���!% +0'�I�� ��=G 
8��! ). ]3'4E K�! 
  �: �-#�9� ���$� �G  &'
 
)� ��=G b'�I�� &�3	#�: �: %����!  '�/ ' ����! d#;#0
! &�3G���  
.)�)�S ���� �*1� .$����G &��: �! 
)�S ��  ����! d#;#0
! &�3  !  ����  �( .$����APP )Amyloid beta precursor 

protein( ]=G e�10
! �P
  K�.0 !
 �� .��� �G&�3.$�� +�#�W�.*��!.0  . 
! +� .[� �G )�
 ]3'4E K�! c���� �!�G�!#  
 
����.G �=�0 ' & !4� 567! &�3  '
! &!.G  
 �I��! ����E 	
' ���
  #��.  

0/�(��� ���-* :�=��U +�#�: +��#�% ��!
S<�
  DNA% ���� .$���� %K=(#���� �3  

 

 

 

 

 

 

 

 

 

 
* :�#f�� g)8��#� Mosmos741@yahoo.com      



2                   
.>� &
 �O +I_N��!
�*�3 ' &! :�*1� "!.T��! ���� K=G &�3.$���� �! +��� &.=� '�/ ����E 	
' +�#�W�.*��!.0 ...  

 

���
�  

 ]8(!'+���S  �G @��E 
  ����E  )H&
��=G �3!� 	
' !

����E +� )8�#/. &.�(�G  	
' 
)88(  �9�! +,7! &�3

.=/!' ���  '  �G ����E .=/!'.=H ' 
!   �=�\0 
! 
+� &.�(�G �! .)�#� 
)88(  �9�! &�3   
! .=/!' ����E 	
'
+�  �G �!#0`#a
'! `#(#(#,=>���! )Staphylococcus 

aureus(% =�(h�/S `#(#(#�E.��!� )Streptococcus 

agalactiae(% �8�
#( X�#G 	#�.�(�G )Corynebacterium 

bovis(  'X�#G ���6E#*��� )Mycoplasma bovis(  

��!
 . .(`#a
'! `#(#(#,=>���! i���  .[� �! ' K�.0

��� & �N�O!  �9�! Y��- K�.0 
)88( ��#I-  &�3
'
 �  +����E)30  �040  �! )7
  
!#� (��! )Radostis 

et al., 2007( .�R!
' +8=;�G ����E 	
' &.�DE  �! +���
k'.*=�  &�3�#/��#/% 03/0  �042/0  ��! 
)� C
!</

)Nash et al., 2000( . K=8V�3 C
!</)�
 �( l�1�.\0  
 
	��0 	�#�'.( &.=� '�/ &�3 %QTL) &�3
�$��P &�3


)88( �.�8( +m�( b�I7( n10.� �G  ����E 	
'  #P'
)�
!  )Rupp and Boichard, 2003( . #P' �G %K�! 

�G ��.�)� 
!#�  +*=��: .[� �! �I7 K�! & !4���! .
���� 
�'.�! ������ +0�1��2� &�3  5#_� o=I,0 ��*�!

 !  p,�T� X*=�! &�3 .> !
!.��! 
 .( �3 

���� ������ +0�1��2� &�3%  �G]3'4E  �'
  +�!<P! 
  
%X*=�#�: %X*=�#�W�.*��!.0 %X*=�#f0'.E 

X*=�#;#G��� ' ^=0��
#I�!#=G +�  �! .E )Van Ommen 

and Stierum, 2002( �( �G q
  c���� +P'.J% ^=��8�  
b6��M0 r+;#*;#� K=G ����  �#*,� %�3 �*1� &�3 %+�: 

��J�� %�3 �>�G �3 ' 5#_� 

!'��� !
 &! 
�*�S +� )8(. 
���� K=NNT�� ������ +0�1��2� &�3 &�9G ��<90 ' 

Y=,20 s��I; &�3  .I8�% �#V�3 @��E  ^� �G&
��=G 
%t�J .G !<P! ' b6��M0 K=G �#*,� +���� &�3 G ��!#8- 
+�TG �! ^� ������ <(.�0 )�
! . .�� �! +*��-#�9�  &�3


 !   &�3u!
 !  %X*=� �#�W�.*��!.0 &�3 +
 !  ��  &�3
�: ��=G .��! K> ��!
S<�
 )8�0
)O 
�=�G &
'S DNA  %

 +�
.G ��*�!�3.G ]8( K=G  �: �!
!<3&!.G ����\�  
 �� ' ]�!<>! %]3�(	)-  v0 .==��=G �:  �3!.> !
 �3
 #�� 

 .��!.$�  +0
�1- �G %>K S ��!
S<�
 &
'DNA  ��*�!
�: .G �: .3 .=Rw0 x$�#$� +�
.G x$�#$� ' .$�  y�3

 
  �: ��=G����J  
��=G ' �;�� y�3 p,�T� &�3
��=0 �� '

+� �3!.> !
 )8(. ���E z�.�0 �=G `��! .G +*=��:�: �%  ��
 ��80��*�! o=O   
'S.G.0&  !
 +�#�: b!.R! �! �3!.>

��! ��J��% ��! ����!#0 �*,G  {!#�! K=GDNA  '
�-#�9�  
)=V=E  |=0#8> 
)��  #P#� &�3 e�10
! %

���-! YG�O +;#*;#� 
!.O 
�=�J! 
  !
 &  K�!.G�8G .)3 
���E z�.�0 +� +��$83 �: ��=G `��! .G +*=��: )�!#0

 )��G 
)��
! ' )=I� 
�=�G�(  ]98��: ��=G% �>�G 
   �3
 '��J�� +��3 )��G ��>./ b
#7  �(  
#� |=0#8> �G

)8��G ���!  +���� e�10
! ]3'4E )Dermitzakis, 

2008(. �S �!+��P  �(
��� ����  "!.T��! &�3.$����
 
)��! 
 !  ���� &�3  ��!
SDNA %��!  ���  "!.T��!
�*1�  ���� K�! K=G +�=[80  .[� �G +\_8� �3.$����

+�  .)�
���� �*1� �=[80 �! +�: +
!
   �9�! e�10
!
�: K=G +���� .�#N0 %�3 o=O   !
 +���� b6��M0 �! &.0

+� �3!.> .)8(   

+/��0 �G .=$��� )�
]3'4E 
  &  ���!   #P' +��3
 ��! +M� �(.G � "!.T��!*1�  o=I,0 �� +�: &�3


 !   +,3! b��!#=U 
  +���� &�3���! )�! )Wilkinson 

et al., 2012; García-Gámez et al., 2011; Fortes et 
al., 2012; Bakhtiarizadeh et al., 2014; Cánovas et 
al., 2014; Ramayo-Caldas et al., 2014; Strunz, 

2014( .
 !  �G �S o=\,0 ' +�: �*1� �! 
 �I��! �G  &�3
��#/ 	#�: �� ' .$�  +����  %.$�  &�3 ��.�)� ' }=T�0

i�.� �� .3  �9�! ' &.=� '�/ 
  ����E 	
' &
��=G .0 
@��E  �S &!.G ~��8� +���
  &�3+� .0
!#�3  . #�

 K�!.G�8G�E 	
' &
��=G �=�3! �G �P#0 �G ��.�)� 
  ���
)U!' ��� ' &.=� '�/ C
'.E &�3 ' � 
�(# n10.� +;#*;

 %&
��=G K�! �G �)3 +,7! ]3'4E K�! �!!.T��!"  �*1�
 K=G����  &�3.$���� +�#�W�.*��!.0	
' r����E  �! +���

`#a
'! `#(#(#,=>���!  �! 
 �I��! �G��>��&�3 .E:' 	#�: 

. #G ����!  

A(' ( ��
� ��  

 ��! ' ��*�
 !  "!.T�   ���!
S<�
 &��3  DNA:      +�,( 
#�� ��G

 !   Y7�U &�3
S<�
 ]����S �!!�� DNA % �! )MG 
#�1-  �!

+>���7  
!)������! MIAME  )Minimum information 

about a microarray experiment( %
����$��E 
   &����3
�����#/#/+�  ����,�P �! 
����$��ECIBEX )Center for 

Information Biology Gene Expression Database ( 
 



 

���/��� ��� +�!  b!)=;#0 b�\=\20	
���/������ 1396 )12-1                                            (                               3  

 

%K��E!: GEO )Gene Expression Omnibus (<��(.� 
  
 +0�-6�!NCBI )National Center for Biotechnology 

Information (' Array Express 
   �����������������#�
�E'
! ^=0��
#I�!#=G   +�� 
.�=J�  )�#�� .
    ]3'4�E K��!% 

]����S &�3 ��!
S<�
  DNA  �G n10.�&
��=G 	
'  r�����E 
+��� �! `#a
'! `#(#(#,=>���! %
�$��E 
    
)��  ��� &�3 

 #9����P���). ���( )��� }T���� 
����� +()���! ! �! K���
]����S �3 ]3'4E K�! 	�9�! ���� �0 )   ' �.��8( Y���� �(

 )����� #G &
������=G(%  �����Gb6����E 	.����> Affymetrix 
)http://www.affymetrix.com ( +�� e#G.�  )�� . �! X�E 

]����S 
��J�� +�
.G  &��3   #�P#� � �!     
#�� 5.�� .�[
�I��!��!
S 
!.*0  !)M0 %
  
.=H ' �3
 !  % &�3  ]�����S   ��G

+�.��  

��� GSE24560  �G &)�8G.*=E b
#7 CEL 

 �=E  &���.)�)� 
.=J� '  

]=��E 
 !  C�! .��E ���3����!
S<�
 & DNA:    +��,( 
#��� ���G
]=��E 
 !  C�! .��E   ���,U.� ���� Y����� ����!
S<�
 &���3
���.�   X�E z=2�N0 %&���  ' ��8=��  ��76J   ���! &���� 

)Rainer et al., 2006(  ��(   ]3'4�E K��! 
  ���3 %   K��!
 YU!.� �G ����G �! 
 �I��! affyPLM 
    n=�2�R  	��9�! 

)�. ���.� &!.G   C'
 �! &����Quantile   z=2�N0 &!.�G %
XE �8=��%  C'
IdealMM �76J &!.G '   C'
 �! &����

Tukeybiweight .)��� 
 �I����! �S �!����P+ ���(  �.���8(
=I=(
 !  �  
  +���! 	�/ ^� �3���S]� �3 +�*�� &  .�G 

����!
S<�
 DNA ����!  	.��� �! ]3'4��E K���! 
  %  
!<��>!
ArrayQualityMetrics  &!.��G 
 !  ���=I=( �.���8(  ���3

 
 �I����!���)
 !  ���=I=( �.���8( .  +������8� &!.��G ���3
��#�� �3b.E & +� 	�9�!    }T��� ��(  #� ��+    ��� )�8(

 !    
!.*0 �� �DU �G ��=� +��3)MG �,U.� 
  .)�
!%  &!.G

 c������ C���*8(  �!

���$� +��0
!.U )Heatmap( ' M-A 
 
 �I��!)� . K�! +�
.G �G

�$� �3 ��#��    ��=I=( ��( +��3

 k#,_���)8��! %  &)MG YU!.� �! Y�=,20 ' ��<90   �D�U
)�)� .JS �,U.� 
  .���$� &!.G C'�( .3  ./  #P#�  .�G
��!.0   ��!
S<�
DNA   ��G�:  &��3  ��#G.� �! %� Y���>  &��3 

�=��U +��#� )Annotation( #�:	   '��/  Y���> +�8M�)   &��3
org.Bt.eg.db  'bovine.db(   .)� 
 �I��!  

 +_J �)� �10
 ' �: &)8G �3 ���� "!.T��! �� �3.$���� :
lh#�M� ]����S 
  ��!
S<�
 &�3  DNA%  +�O' X�.0��

 �: ��=GG�%)�S ��  +� ]�.E �G �!#0 &�3  +����
I,�T� !  k!#P + .»�)� +_J &�3«  �G �)=�
 ��*�!

 k!#P~,H! ]�.E  &�3�: ��=G b'�I0 �G e#G.�+  !

+� �3!.> )88(. +,( 
#� �G 
C'   #P' <=� &.$�  &�3

)�
! % C'
 ��! �)� �G +*�� +_J &�3 �#�M� ��! .0. 
 
  Y�- 
 ���� �: "!.T��!  &�3 �G ��=G b'�I�� ��

���� #�W�.*��!.0 .$����%+� ^�  �: ^� &!.G �)�
+� ���#�   #��(  �S �G»�: �)�« +� ��I/ <=�  #� 

)Smyth, 2004( �: ��3 &!.G �)� K�! '  
!.*0 �3
+� #� .  !D;�: .3 &!.G�)� %iij ijY = µ + α + ε �G 
�(

 �>
 �(i iˆ Y Yα = − .R! �G�R 
��=0 iu!	  
  �( )� �.>

:�S
1

1 ni

i ij
i j

Y Y
n =

= ∑
  K=$��=�i u!K=� 0�=
�%

1 1

1 nk i

ij
i j

Y Y
n = =

= ∑∑
 

�: ��=G Y( K=$��=� ' 1 2 kn n n n= + + +⋯ . #G 
 )� �.> K=8V�30iα =∑ )��G% K�!.G�8G  ' K=$��=�

 �: ��=G X���
!' ~=0.0 �Gb
#7 �G { } iijE Y = µ + α  '

2 2
Yij

σ = σ )� ��>./ .[� 
  '  )� �.> �(ijY  &!
! 

( )2
iN ,µ + α σ ��G) .�20 .I7 �.>% ��>./ .[� 
   )�

 
  .[�  
#� �: ��=G �( ' 
��=0 
'./)3��  b'�I��
��=�%  : +8M�0 1 2H : kµ = µ = = µ⋯  '�20  �.>
YG�\�%  
 �>./ .[� � 
  YO!)U �: ��=G K=$��=� �( )�

 b'�I�� �3 �G �3
��=0 �! +*�%��!  :+8M�

1 1 2H : kµ ≠ µ = = µ⋯ .�10
 
�=M�  "!.T��! �� &)8G
�:  K�! 
  
)� ��=G b'�I�� &�3]3'4E » 

��St 


)� z=2N0«  �.�8( &!.G K=8V�3 .)� ��>./ .[� 
 
» �_J �.� z_� 
 
 !#��J« ! �z=2N0 C'
 Hochberg 

)� 
 �I��!% �( !.�   !)M0 �( �=8( �.> ./! Y( 
 k 

�S �=��G ���!  
��=0   !)M0 �G �( ��! ��=� 
�/( )1

2

k k − 

�: 	��0 &!.G  ��!
S &'
 &�3DNA % ���/)8� ����\�
���\� b
#7 K�! 
  . !  	�9�!��3 �_J ' 
 #1� Y\���& 

+� ]�!<>! �'! {#� )G��8G . �0 )� 	�9�! z=2N0 K�! K�!.G�
���3 
  ]����S &�_J z_� 05/0 ���G +O�G) &!.P! .

 ' �)� &
��S ���G 
  b�1��2� �=,(Limma )Smyth,  

2004(  �G +*��R  .)� 	�9�!  
.$���� K=G +�#�W�.*��!.0 �*1� "!.T��! �3:   "!.T��! &!.G

.$���� K=G +�#�W�.*��!.0 �*1� 	.� �! �3 �20 
!<>!  k'
http://www.esyn.org  
 �I��!�). K�! &!.G�: 
�(  &�3

 d#;#0
! +����! �!BioGRID )https://thebiogrid.org(  
 "!.T��! +M� '�)  Y��M0 �3 ' +*=��: Y��M0 �3

*�<=>���� K=G +  . #� �1��2� �3.$����  



4                   
.>� &
 �O +I_N��!
�*�3 ' &! :�*1� "!.T��! ���� K=G &�3.$���� �! +��� &.=� '�/ ����E 	
' +�#�W�.*��!.0 ...  

 

 B�� ( C���!  


 !  C�! .E ]=E : 
 �=E ]����S 
   

��� �G 
)� &���
 +�.�� GSE24560 Y( 
  %88  ' ��!
S24128 

 
��� �( ��!   #P' .$�'�(6478 �S �!  )-  %�3
�.�8( &�3.$�'�(   .)� #G ���$� �G  !)M0 .$�'�(

+O�G ) 
)���17560�=��U &'
 ( +��#� �:  %�311852  �:
.)�S ��)G  Y*�1  ]����S +0
!.U 

�$� GSE24560 

+� ���� !
 ��#�� �=I=( +0
!.U 

�$� 
  .)3   .G �3
�,7�> `��! ��#�� �G ��#�� .3 �( &!   �9�! .$�  &�3

+� +� +�
.G )8( ��#�� �9=�� 
  '  #� &�3  �=I=( �G
��#�� K=G �,7�> K�.��=G  �9�! �-�G �( %)G +� �3 )�#�% 

+� +����8� #�+0
!.U 

�$� .)�% �,7�>  ��#�� K=G  .G !
 �3
+� }T�� ��
 b)� `��! )8(.  

n��J  �!<��=� %����
 ���[,H `����! .��G 

���$� 
���8( ]��(
��#�� +/)8(!.E +� }T�� !
 �3����  
� ��
 �( %)8(-


)83        .�$�  ��G ���#�� ^�� �,7�> �� +/)8(!.E K�.��=G
��#�� ���� +GS ��
 ' ��! �3
)83    .��! �,7�> K�.��(

 Y*� 
  �( 
#� ���31  }T����#�� %��!   &��34 %6 %
12 %17  '23   Y��U!.� �! ' )��� #1� +G#��J ���=I=( &!
! 

      ���#�� K��! .)�)�� �D�U ]�����S &)�MG     ���6- ��G ��3


��� )� }T�� ��!
S .3 
�8( 
!  
 .)�!  

�$� C'
M-A 

��!
S 
��� �9=�� 
  . .( Y7�U !
 +�G��� c���� <=�  �! �3
88  �G83    &!.�G  !)�M0 K��! ' �>�� ]3�(    
��*G Y�=,20

.�>
  
�:    ������ "!.T����! ���� 
)��� ����=G b'���I�� &���3  .$������

+�#�W�.*����!.0:  �: ����.�> � 
'S ����)G &!.��G  &���3
 �� 
)� ��=G b'�I������   �! %+�#�W�.*���!.0 &�3.$����

  �MG! �G +�: ��=G X�.0��11852  
 83   
  .)�� 
 �I��!
  ��������S z_����P value  
)���� z=2���N0  05/0 �����

���3qValue%150     .)�� !  ����� !
 ���=G .==v0 
��>
 �:
+� K�!.G�8G    l��1���  !)�M0 ��( �>./ �9=�� �!#0  +�h��G  �!

�:  �3
  
  &.=� '�/ 
  ����E 	
' �'.G 3 .=/  ��( )8��
+�     ����� �!#�8- ��G )�8�!#0  .$�����&�3   +�#�W�.*���!.0

 �[>�2� +8��! @��E ' +���S   �����E 	
' &
���=G &!.G
 &.=� '�/ 
 
   .)�#� ��>./ .[� �')P1    K��! ���.�>

���� .$����&�3  +�#�W�.*���!.0     ����� !
 
)��S ���)G
+�  .)3 �: K�! .��=G   @���E 
  ��3     ��;�J  +����S &��3

  ��[>�2� +�8��! @��E ^� %`��S .)�
!     .�G!.G 
  
)�88(

q.2�    ./
���=G )�8��� +P
��J �� +,J!  &�3    ~=��S %��3
��J�� .��!  
  �� +;#,� ! &�3d
 
   #P#� +8��   &��3

+9��=� ' +�#J � &�3./#   )8���3 Y�=J  `��S 
  +;#*;
��� �!#8- �G �( '   +�� Y��- +0!� +8��! &�3
�(   ' )�88(

&
��=G Y��- {#� .3 .G!.G 
  �G !�     +�7�N�J! .�=H b
#7
+� Y�-    ��U!.P .�_J ]3�( %`��S  �9�! �! �)3 .)8(

     ���J�� � .�( q��E %��=;'! Y��- �DU �G +;#,�  ��>�G '
  ��>�G i�.� .=�M0 K=8V�3 ' k.T� Y��- �! 
)�  ~=�S

) ����!Abbas and Lichman, 2010 @����E  ���9�! 
  .(
�: +���S     �: t#�NJ ��G & ���� &��3   
)�88(<�
 &��3
K=(#����   ��9�! 
  !
 ]\� K�.��=G �( )8��3 .=/
  �3

    �: +�#�8( ]3'4�E 
  .)��
!  
)��- .G `��S @��E   &��3

)��88(<�
  ���( 'K=(#K=(#������ '  ���3&���3  CXCL5 %

CCL2%CXCL2  %CXCL3  'CXCL8 
'.�����/ '  
  
�.�8(    �! +���� �����E 	
' '  %`#�a
'! `#(#(#,=>����! 

  .�$�  c���� �G #��3 c���� K�! �( )� !  ���� ��=G �b'�I0
]3'4E   )  #�G �!.�/et al., 2011 Juliane.(  �:CXCL5% 

  K=f0'.�E Chemokine (C-X-C motif) ligand 5   <��
 !

+�  .)8(��M> )=�WE 
)88(  Y=>'.0#��8� �! �3w  �#,��  &��3

+8=(#�( ' ��! ��=,�=E!    �: �! 
)�� ���=GCCL2   ���!
�=�#(#; b.P��� ' +��9G�P �=[80 
  �(  
!  ]�\� �3 

)ZLatnik and Yoshie, 2000 .(
  K=(#����( K����! 
.>S   �8��! @���E %+�0!� +8��! @��E )8��� +;#,� &�3)8�+ 

+�#�- �!
#�3 +;#,� �=�\0 % ']\� +G���;! @��E  . 
! 
   �,=��' ��G ^��.20 �! XE K=(#�( K�!  K=(#�����  &��3

]=E  )8��� +G���;!IL-1  'TNF-⍺ �#,� 
   ���=,�=E! &�3

)� ��=G Y=>'.0#� i�90 ~P#� ' +�,E &�3  .a#�,(#�#>
#� 

)PMN+� ( #� )Walz et al., 1991 K=(#�( .(CXCL2  
=�' �G�, ����#�#� &:�>'.(�� ' �3   +�� z��.0 ��3   '  #��

����#*; &!.G +*=�(�0#�=( ����3)8� &�3 �#,�� ' &!-

�#J & �=8G &�3  ) ���! ���Pelus and Fukuda, 2015 .(
 iO!' 
 CXCL2  +�=�.0 ]\� ����E 	
' �'.G 	�$83 
 

+� �I�! <=��#,� +�!#J!.> �G ' )8( �#�J & �=8G &�3  ����
G &�����G �G+� ����E �>� 
)� }T�� K=8V�3 . �! .E

 �( ��!CXCL2  
  �;�J  o�.� �! ����E 	
' �#� 
 
����#;#�!./ +/)81��    �����E +�8��! 
  X��)E��  ' �3

+� �I�! ]\�) )8(Chen et al., 2015  ���=G .(CXCL2  
 
  +/)81���� 
  }��\� ~1��� %������E 	
' &
����=G +���

����#;#�!./+� �30.0 K�)G '  #�   �)=1��� �! i���� ~�=



 

���/��� ��� +�!  b!)=;#0 b�\=\20	
���/������ 1396 )12-1                                            (                               5  

 

.   
Fig. 1. Two way clustering (heatmap) of GSE24560. Arrays indicated with star sign were low quality arrays and 

ignored for downstream computations 
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Table 1. List of differentially expressed genes (Biomarkers) in threshold level qValue = 0.05 
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RPS19BP1 MAP1LC3B TRAF3IP2 DHCR7 RBFOX2 MARCKS 
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CDC34 PABPN1 POMGNT2 SSU72 CLPP DCUN1D1 
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TMEM5 PDD8 C8H9ORF89 MFSD5 USF1 GPX1 
HMBOX1 ZNF774 SACM1L RPL34 LAMTOR4 GDI1 
HMOX2 MAPKAPK5 SLX4IP NR1H2 ID3 DENND6A 
Ccl2 SEPT9 SLC25A16 PDGFB BAG4 REXO4 
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UGT8 NDFIP1 AHNAK GLI3 ZNF21 NOL9 
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Fig. 2. Predicted network among transcriptomic biomarkers based upon human genome Orthologous genes  
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Table 2. List of graph parameters in the execrated transcriptomic gene network 
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Abstract 

Mastitis, as one of the most economically important cost-driven diseases in dairy cow industry, is an 
inflammation-driven disease of the bovine mammary gland that in recent decades has casted lots of attention. 
Mastitis has low heritability; therefore, it is a cumbersome job to manage it from animal breeding point of view. 
Considering the management of mastitis in dairy farms production and the nature of complex molecular 
mechanisms involving in this disease, extracting mastitis's transcriptomic biomarkers network using OMICS 
data due to some well-annotated genomes like human genome, sounds to be entirely compelling. In this 
research, by fitting a linear model on each gene of a Staphylococcus aureus governed DNA microarray 
experiment performed in dairy cow udder, a list of differentially expressed genes or biomarkers were obtained. 
It was dissected that genes encoding cytokines and chemokine's e.g. CXCL5, CCL2 ,CXCL2, CXCL3, CXCL8 
shown differentially expressed pattern in staphylococcus aureus driven dairy’s cow mastitis. Biomarker network 
due to human genome orthologous genes indicated that APP (amyloid beta precursor protein) gene or biomarker 
shown the maximum degree of connection with other biological transcriptomic biomarkers. The results of this 
study can be used in breeding programs and drug-targeting studies to cure mastitis. 
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