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 ��<�  �' S��

��<� 6�'�� �! .]T��<@� ) ����]"� S�� Q� �U6�� N�)�	�D� 

� H"������B�� �p� ������  ')�4 �9 '�' 
�^�r��  ����

N�)�	�D�  ����]% �B �� 8� Q\�4 �D�7�� ML �)� �� �W^�

� G���^� Q��#� �+�� .'� S�C �� �=�� ��� V����  S��L

����)�% 
����� 8�� ��:D� �� )���� �B�D+ 
������ N�)�	� ,

���  �'�D� H"��er   

N�)�	 �����D�  �W^�) Q�+- ()� 8�� �� ML� �� ) �+ G�

F)� MALDI-TOF/TOF > '����TDB V� ��=�  ���#

N�)�	 X��� ���  �9 H"���D�  ��95� F)� 8� G'�3!B� ��

�B�D+�� '���� .N�)�	 Q��9 K�EW^�� S�� Q��+ �� ,

N�)�	� 
L _��� �' �� 
7 H�v G���+ �,)Accession 

Number(!�� ��>���� ���� S�� ��� 8MASCOT  '��&� )

!y	������ N�)�	 �� �9� M)�= �' ��!+�' H����� �:� '��� ,

 G���+- HB� G�+ G'�)7.  

 !y	 '��&���� �� N�)�	��� ,� �B�D+��  H����� �:� 8� G�+

N�)�	 ����� ,�  �' '�=��NCBI� �� ,/  )
k �!� '�C�'�� � .

!�� �D��'� K�8�MASCOT ��� ]� ,e�  )ee
 �!��HB� � .

 8��!��MASCOT  �3D� I!���U6 ��B�@� ��)-10 log (P) (

 M��!4�)P ( o��> 8� ,�N�)�	 l� �6��� �"'�E� ���B�D+

��7 �� HB' �� ���CY>� G�U��	 l� �' �T!J=. K�CY>�

 8��!�� S�?3� '��� �' �!^��MASCOT ��B�@� G�@� ) 
7  �'

��U��	 �!��!D�� 

http://WWW.matrixscience.com/help/scoring_help.html  
'�=��HB� .%��� N�)�	 X��� 8��D� �� �� X���� �p� m�� _

N�)�	�� 8� �9 ��'�� ,� ��?�7 
�Pyruvate Kinase  )Heat 

Shock Protein 60  ) ���� )' ��Enolase 2  �� ���� �B ��

)�� �B�D+ ML�� '������ .<9�N�)�	 ���� ,� �B�D+��  G�+

��� G�+ H�v '��<�C OJ4 ��� �� _��� �' �?�7� ��CY>�� 

NCBI  )SWISS-PROT �� G)�� �'� �D� �!B' V<!W��   

'������ .��]�7 Q��+ �� G)�� ,��� I� 6���!� �' M�&"� ) IJ

6���L��� ��6�<B 
��!%�B ) H<�B� ��6�<B m�"' ��  )

��)� ��� 
)�ya�J�  �� 
�+ ���� ) ��=�� )DNA  )RNA �

6�<B Kw��!�� ) Q���	 ����B� S�� J�� )�6�<B I� �� �+�� .

 ')�4r//- N�)�	 8� �\�'��� ,� \�E!%�� �� �' �p

6���!��6�� ) IJ�L��� �� ����' P�� .N�)�	��� ,��  �' �9

��)��J� � H9�+ ��=�� )� ���� ��De/
� N�)�	 8� �\�'� ,

��� \�E!%�� � H"����^� �� �p�� Q� �D�' . �\�' G']��+

N�)�	 8���� ,� � G�+ �!%�D+� ) G'�� 
)�ya ]� �' �

��"����D� 6�<B m�"'� � H9��^�� �����D .N�)�	��� ,��  �9

6�<B 
��!%�B �'� � H9�+� ����:� ��D�!9� ��6���� ) ,� �,

-� N�)�	 8� �\�'��� ,� � H"��� t�E!%� '�% �� �� �p

�� �D�' .B���� �B '��<�C�	 �N�)�� �9 '�' 
�^� �� ,r/� 

	 �' �?�7 8� �\�'���B� S�� 6�<B� �
/
 J�� �' �\�'� I

6�<B�  )r/� ' �\�'�6�<B Kw��!�� ) Q�� �' �U�  H9�+

�� �����D.  
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 ����� ����� ��� �� !	�"��#���� $%��&��' �� � ("���'�)��% *�� ��+��� )Acipenser persicus .(�
%�$%��& /���� ��� ��� 	� �' �� *0

 	��+IPG � 	��� 1�23 �� pH 4  �%�5��� 6�� ��� 	� � 
� �7 *0���8� (+��9�:  (�� ;�� 6�<+� �=	� .$%��& >�?+��� ������� ��8�  �@� ;�

&���8 ABCD E���(�� ;� .���� � F�GHI��$%��& >�?+ �	�D 	� �#C������J *� ��� 	� �K+� ;	�)� *� *J�% �� 
� ���8 L�J	.  
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 ������ �������� �� ������� ��� ���� �!MALDI-TOF/TOF MS � "#�� 	$���%��� ��� &�'&�� )Acipenser persicus( 

 ���� ����	


��
����  


��
� �
���� ��� � ���� � ����/ ��� ����	 ��� �!"#���$"% 

��� &'�(�)/�*!� +�

MASCOT 
,�'��*�,�� � -.�0
�! "%  

�  Glutamate dehydrogenase gi|51863477/ Cercopithecus 
sabaeus 

��/���  

� PREDICTED: similar to 5-
aminoimidazole-4-carboxamide-1-beta-
D-ribonucleotide transformylase/inosin 

gi|114583143/ Pan troglodytes ��/���  

� glutamine synthetase gi|126648112/ Algoriphagus sp. 
PR1 

�	/��  


  MGC82998 protein 
 

gi|49256179/ Xenopus laevis ��/���  

�  enolase 2 gi|51467931/ Danio rerio ��/��  

�  pyruvate kinase, muscle gi|45382651/ Gallus gallus ��/��  

	  hypothetical protein RSP_0472  
 

gi|77464041/ Rhodobacter 
sphaeroides 2.4.1 

��/��  

��  acetyl-Coenzyme A acetyltransferase 2 gi|5174389/ Homo sapiens ��/���  

��  CoA-transferase family III gi|70607455/Sulfolobus 
acidocaldarius DSM 639 

��/�
  

��  pyruvate kinase gi|113207856/ Crassostrea gigas ��/
�  

��  enolase 2, gamma neuronal gi|7305027/ Mus musculus ��/��  

��  mitochondrial glyceraldehyde-3-
phosphate dehydrogenase  

gi|52547708/ Phaeodactylum 
tricornutum 

��/�	  

��  alpha enolase-1 gi|11999247/ Amia calva ��/��
  

�
  unnamed protein product gi|47211348/Tetraodon 
nigroviridis 

	/���  

��  isocitrate dehydrogenase (NADP+) gi|4218518/ Piromyces sp. E2 	/�	  

��  enolase 2 gi|51467931/ Danio rerio ��/���  

�	  pyrophosphatase (inorganic) 1 gi|62955639/ Danio rerio �/��  

,��1 2���3�1�  

��  Actin A12  gi|113233/ Dictyostelium 
discoideum 

	/���  

��  PREDICTED: tubulin, alpha, ubiquitous 
isoform 5 

gi|109096506/ Macaca mulatta ��/�
  

��  actin type 5, cytosolic gi|86169/ Gallus gallus ��/�	�  

��  beta tubulin gi|10242162/ Notothenia 
coriiceps 

��/���  

��  PREDICTED: hypothetical protein  gi|126305451/Monodelphis 
domestica 

��/��  

��  actin gi|26522784/ Galaxea 
fascicularis 

��/���  

�
  TPM1 protein variant gi|62087662/ Homo sapiens ��/�	  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.1

.4
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
5-

25
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.1.4.1
http://mg.genetics.ir/article-1-1190-fa.html


  ����� ����	
���
���
�                                                                         �� ������	 
�� 

��� ����� ��
� ���� ���....  

 

��  ���� ����� / 	�
 ��
� / ������  / �������� 

 

,��1 ��4��  

��  heat shock protein 60 kDa gi|82466662/ Paralichthys 
olivaceus 

��/���  

��  cell adhesion protein retina cognin - 
chicken (fragment) 

gi|422699/ Gallus gallus ��/
�  

�	  peptidyl-prolyl cis-trans isomerase, 
PpiC-type 

gi|78187764/ Pelodictyon 
luteolum DSM 273 

��/
�  

��  synuclein, beta gi|45360923/ Xenopus tropicalis �/���  

��  unnamed protein product gi|47218700/Tetraodon 
nigroviridis 

��/���  

��  heat shock protein 60 gi|71724948/ Pseudosciaena 
crocea 

��/
�  

��  Chain , Lysozyme (E.C.3.2.1.17) Mutant 
With Cys 77 Replaced By Ala (C77a) 

gi|443110/ Homo sapiens 
 

�/	�  

��  natural killer cell enhancing factor gi|52219464/ Ictalurus punctatus ��/���  

����5.� ��6
� �  

��  Hypothetical protein CBG14983 
 

gi|39598303/ Caenorhabditis 
briggsae 

��/��  

�
  Osmolarity two component response 
regulator 

gi|115423843/ Bordetella avium 
197N 

��/��  

��  DEAD/DEAH box helicase gi|83942539/ Sulfitobacter sp. 
EE-36 

�
/��  

��  CDC48 like AAA ATpase gi|66357178/ Cryptosporidium 
parvum Iowa II 

��/��  

�	  PREDICTED: aspartyl-tRNA synthetase 
isoform 5 

gi|114581044/ Pan troglodytes �
/��  

��  PREDICTED: similar to YB2 gi|126340161/Monodelphis 
domestica 

�/	� 

��  cold shock protein gi|53804855/Methylococcus 
capsulatus str. Bath 

�/�
  

��  response regulator receiver, 
transcriptional 

gi|90418271/ Aurantimonas sp. 
SI85-9A1 


/��  

��  predicted protein 
 

gi|126135368/ Pichia stipitis CBS 
6054 

��/
�  

  

,��1 78����! � &���  

��  quinohemoprotein amine 
dehydrogenase, 60 kDa subunit 

gi|56476668/ Azoarcus sp. EbN1 ��/��  

��  putative FoF1 ATP synthase, subunit B'  
 

gi|78696953/ Bradyrhizobium sp. 
BTAi1 

��/�
  

�
  catalase gi|52354832/ Oplegnathus 
fasciatus 

��/��
  

����1� ��� ,��1�  

��  unnamed protein product  gi|47223957/ Tetraodon 
nigroviridis 


/�
  

��  binding gi|15218697/ Arabidopsis 
thaliana 

��/��  

�	  synaptosome-associated protein 25a gi|55251215/ Danio rerio ��/	�  

.���,��1 -�  

��  topoisomerase II subunit B gi|28627817/Streptomyces 
roseochromogenes subsp. 
oscitans 

��/
�  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.1

.4
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
5-

25
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.1.4.1
http://mg.genetics.ir/article-1-1190-fa.html


   �� ������	 
�� 

��� ����� ��
� ���� ���....                                                                ���������	
���
���
� 

 

 ���� ����� / 	�
 ��
� / ������  / �������� ��  

 

  

        ���  

� ����� �� ��	
��
 ���
 ��
����� ���� �� �
�����	 �� 

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

 (�" ��MALDI-TOF/TOF MS )*� . �*�+ �, ���' ��

	����
� �
���� �� �
 �	�����- %�
"��  /��, "*0� �*#	

1�*
� 
��� 	 2��� 3�����
��� �� ���&4��	 �� ���#$�
 

� ") 3�$
��
 ��50
 /��6 2���
��� �� ���	 ��  �7-�#$ /56 ��

	�� 3�$���- %�
"�� �	 8��� ") �9�: ;�: ") �,� 


�<=>�� )*5� 2)"�) )*?� .�
1�: ") �� �7� �, ���
 @

, A�B1�0�� 3*&$ %�*�� �
�� )DEEF (� %����  )��: �	)

DH �
��� �� �I")��	 ��
 	����
 8�J
 ") �,� �
���� 

���#$�
 )�K
�
��� �� 3���	 �� �	 ��*K ") 3�$ �7-�#$� 

	�� LM7J����- %�
"�� )"�) ����0� .�7�
��
 @� �9�: �

#4�	�� %��� ��  �, �	)N/DE  �I"))PE �0�� ( Q��� ��

�
����#� �
��� ��� ��	� �� ") 3�$ �7-�#$
�	 ��*K �� 

	���  /��$Danio rerio 2Tetraodon nigroviridis 2

Paralichtys olivaceus 2Oplegnathus fasciatus  �

Ictalurus punctatus )"�) ����0� .R�

M�
 � �� �*�
��� /

	����
 8�J
� �
����  ��MALDI-TOF/TOF MS �� ��#� R

50
 ��� )��: �DE � �� �I")�
��� Q���#� �
��� ����	 �� 

	�� 3�$ �7-�#$� )�K �	
 3�),��� � 3*&$ %�*
�� 2DEEF (

� �� �,
�7� �� S��1 �
��
 �� /I�: @� �9�: �
��� %�T& .

50
 ��<��
U�� �I") �� �
��� ����	 ��  �� �B1�0� )"*�

�
�����	 �� 	�� ") 3�$ �7-�#$�� ��� 1) �� ���*
� ��< /

1�*
� 
��� T� �*�+ /��,�"�� �	 ��*K ��� 	���  )���� �

�
��� )��B
 %)*���	 �� �	 8��� ") ���'� 
�<=>�� �$�� .

� �V �K�
� ;��7:� ��)���� )��B
 �, )"�) )*?� R�  ��

�
�����	 �� 	�� ") )*?*����- %�
"��M��&
 �W� �� 2� 

� ����6��7�� R�' ��
�	 X� �	 ��*K ") 3�$ �7-�#$� Y� �

	��� � "�W7�� �, "*0���	 ��� 2�$�� �7$�)� , ��"�Z� �

50
��
��� ���	 �� 	�����- %�
"�� �
��� ����	 �� 	���  �	

)��[���7�� �� A���MASCOT=]/P^D (, �� �7���Z�50
 �� �

�
��� �� ���'��	 �� ��
 A�)*?*� �)��[���7�� �� A���

MASCOT=N/PE_ (�� �$��.-��� �
��� ����	 �� ���#$�
 

� ") 3�$
��
 ���
��� �� ���	 �� �	 ��*K ") 3�$ �7-�#$�
 

T� �MI�� �,�� "�
)�� M��&
 �W� ��� 	�� �����- %�
"��  ��"�)

50
� �
� ;�`� %�*#< �� �M�? %' �� �, 2�#7���  �� %�*
  

Cold Shock Protein  ")Methylococcus capsulatus 

) 3)�*��-Methylococcaceae  ( 3"�$�)�, .� �V �K�
�7� �
 @

�� #V 3�$ �a�Z: � X�� )�&M�< 3�#	) %��� ���*
�  �

R�'
�	 X�
 �	 ��*K ")� �� S��1 �� "�)
7�+*M�&�  ��� 2�$��

50
 ;��7:���)�b
 �� � �"��5� R
B� ���T��) � . -���  ��

�
�����	 �� ���#$�
 � ") 3�$�	����
 �!� �
����  Q��� ��

)�B7�� �" ��� � ;+�)*� 3�$ %� .)�B7� Q��� )*?��  ��
 8

�
�����" �� �� � ;+� 1) �� ���*
���� /
�	 �#� 

"*ZT�
�=�MK 2%*��*&
�=� � %*
�� �
c
 ��� ��?�
�T� A��

��  �$��) 2�T#?DEE] (�	� �,�)*?� �� �
c
 ��� A��

� ��?�
�T�� � ")
��#$ �T� 1*
�� dJ�� /`� �� � �T

� A�B1�0���7�� � ")
 ��� e*b-
)*$ ����� �.  

 R�

M�
 � ���
��� /��	 �� ���#$�
  3�#	) %��� 3�$

K"R� fJ� �,"���� � ��
R�' �
1*��7� ") �	 X�1*
 � XT� �

+���� �� �$�� .�
R�' �
�	 X� 1*��7�� �, 8N/HP  �� �I")

�
��� /,��	 �� ���#$�
 	����
 )�#K ") 3�$�  /��$ �" ��

�� ��� ") 2)*$
�	�#� 7�1*���&� ZM7J�� W��MK ��1*&� ;�B� R

�#7T	 .  

  )��:P] �
��� �� �I")��	 �� ���#$�
  ���� ") 3�$

��	����
 �!�  � %��gV %�*#< ��
 �HSP  � 3)*�� /�<
 �

�
�	 f#
 �� �M���� ") �&#� T,��
���� �,"��� *� ���
�# .

�
�����	 ��
  %�*#< �� �,HSP � ;��7:� �� ���$ �7-�#$
 )�

� ;*b��� /��$ LM7J� %+ �) %�hsp60 )�
���� 3"��$ �DF 

 �HD ( �hsp70 )�
���� 3"��$ �HP (�� �#$�� .��� %�
 �

�
����� ") �	 ���� �!
�	 ��*K �� "*��?� W�� h*- �

) 2%�"�&�	 � i��*	DEEj ( (*� �) 2%�"�&�	 � �1'P^NN (

��)�K ("�RK R
��� 3� . 3�$ ����� A�B1�0� �, ���' ��

5� LM7J��: f�� ��
�� HSP��� ") �	
� R�+*
���g�� �#� 

 �$��) 2�1�, � k"��P^^F� l� 2%�"�&�	 � "*DEEE(�7� 2
 @
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�
� f	�m� ��  f�� ���*
HSP 3�=< �" R�+*
���g�� ") �	

1�B� ������gV �� ��� �
 i�"�� 2���'
�.  

 �
����) �
�[� �
��� 3��K ") �,��	 �� <��)� � "��6� 

K� )�NKEF )Natural Killer Cell Enhancing Factor (�� 

�$�� .�
�
��� ���	 %+ 3)�*��- �� �� Peroxiredoxin  �MB


�	 ��*K �*�+ ") �, )"�)� T� �: �
 LM7J��� "�
)�� 

�	 f#
 ����� ") ;*M� ������ 23�$ �a�Z:� T,��
��� *

$��� T,��� ���	 �� 2%+�"�Alkyl Hydroperoxide  A�RM� �

[#��W� ��? ���R�� �" 3*
 %�*#< �� � 3)�) f
7�' 8� T,�� %��

� /�<� ���
 �)"���  2%�"�&�	 �P^^j, l� 2%�"�&�	 � X

P^^F .(� �V �K�� %�NKEF �	 ���� ")� 	�� %�� LM7J�� 

 �	)$� 2%�"�&�	 � �DEEP 2%�"�&�	 � i�+ lDEEP1 l�  �

��1��� 2�TDEE] (#4�	 ��	����
 8�J
 �� �
���� ),� %�*

�� � 3*&$
�� 2DEEF ()�K ("�RK
 )�&M�< ��� 2��� 3�

��+*1*
&� 	�� ") %'� �> �� %*#, �
 �	
���' �
 dJ�� f

)�[�
� �*MB� � 3���"�) �, �T� 7�' f��� T,������  � 3)*�


� �
 %�*#< �� �&#
 /��< 8Natural Killer Cell-Enhancing 

� /�<� ���
� .  

 �7�
� �� /I�: @
��
 �� � ��< )*?� �� �n �	) �� %���

 � �
R�
 � �
���#$ %�o�� 2%��	����
 �*�+ /��n ���
 L
)"

)"�) )*?� ���' �*�
��� /�M�
 .���#$�
 �
��� /��n��	 �� 

 %�&�� 2%��	����
 �M��#
 ��	 ;*M� � �	 ����  ") )*?*�

�
�� )��
�" 3�[
� ���� �
�����	 �� �� �" ���'�� ��  �n )���

��*
 ���#�$�"� p5#� �� R�
 ��?
M�
 � ����$ /
5> q�B� 

Y ��5> ��B� 1*
 �� �r*���$�� �"�
��- %��	�� /`� �.  

  

      �����	
�	  

  

��
 3�[���) ���7T�� � s"�� ��� "*7��� *7
 A���&�� �, %��

� ����� ��? ��U
��
 ��� /�B� �&�
 ��)*�� X	��� �" �� 

'
�.  

  

  

  

��

�                 
 
1- Allen RL, Obrien DA and Eddy EM (1998) A 
novel hsp70-like protein (P70) is present in mouse 
spermatogenic cells. Molecular and Cellular 
Biology, 8: 828-832. 
Billard R and Lecointre G (2001) Biology and 
conservation of sturgeon and paddlefish. Reviews 
in Fish Biology and Fisheries, 10: 355-392.  
 
2- Birstein VJ (1993) Sturgeons and paddlefishes-
threatened fishes in need of conservation. 
Conservation Biology, 7: 773-787.  
 
3- Bosworth CAT, Chou CW, Cole RB, and Rees 
BB (2005) Protein expression patterns in zebrafish 
skeletal muscle: initial characterization and the 
effects of hypoxic exposure. Proteomics 5: 1362-
71. 
 
4- Bradford MM (1976) Rapid and sensitive 
method for quantification of microgram quantities 
of protein utilizing principle of protein-dye 
binding. Analytical Biochemistry, 72:248-254. 
Candiano G, Bruschi M, Musante L, Santucci l, 
Ghiggeri GM, Carnemolla B, Orecchia P, Zardi L 
and  Righetti PG (2004) Blue silver: a very 
sensitive colloidal Coomassie G-250 staining for 
proteome analysis. Electrophoresis, 25: 1327-
1333. 
 
5- Chong K, Joshi S, Jin LT, and Shu-Chien AC 
(2006) Proteomics profiling of epidermal mucus 
secretion of a cichlid (Symphysodon 
aequifasciata) demonstrating parental care 
behavior. Proteomics 6: 2251-8. 
 
6- Chongsatja PO, Bourchookarn A, Lo CF, 
Thongboonkerd V and Krittanai C (2007) 
Proteomic analysis of differentially expressed 
proteins in Penaeus vannamei hemocytes upon 
Taura syndrome virus infection. Proteomics 7: 
3592-601. 
 
7- Huang SY, Lin JH, Chen YH, Chuang CK, Lin 
EC, Huang MC, Sun HFS and Lee WC (2005) A 
reference map and identification of porcine testis 
proteins using 2-DE and MS. Proteomics, 5: 
4205-4212. 
 
 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.1

.4
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
5-

25
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.1.4.1
http://mg.genetics.ir/article-1-1190-fa.html


   �� ������	 
�� 

��� ����� ��
� ���� ���....                                                                ���������	
���
���
�   

 

 ���� ����� / 	�
 ��
� / ������  / �������� ��  

 

8- Jensen ON (2006) Interpreting the protein 
language using proteomics. Natural Reviews in 
Molecular and Cellular Biology, 7: 391-403. 
Keyvanshokooh S and Vaziri B (2007) Proteome 
analysis of Persian sturgeon (Acipenser persicus) 
ova. Animal Reproduction Science, 
doi:10.1016/j.anireprosci.2007.10.008 
Kim AT, Sarafian TA and Shau H (1997) 
Characterization of antioxidant properties of 
natural killer-enhancing factor-B and induction of 
its expression by hydrogen peroxide. Toxicology 
and Applied Pharmacology, 147: 135-142. 
9- Li RW and Waldbieser GC (2006) Genomic 
organization and expression of natural killer cell 
enhancing factor (NKEF) gene in channel catfish 
(Ichtalurus punctatus). Fish and Shellfish 
Immunology, 20:72-82. 
10- McLean L, Young IS, Doherty MK, Robertson 
DH, Cossins AR, Gracey AY, Beynon RJ and 
Whitfield PD (2007) Global cooling: cold 
acclimation and the expression of soluble proteins 
in carp skeletal muscle. Proteomics 7: 2667-81. 
11- Nazarian J, Hathout Y, Vertes A, and Hoffman 
EP (2007) The proteome survey of an electricity-
generating organ (Torpedo californica electric 
organ). Proteomics 7: 617-27. 
Neuer A, Spandorfer SD, Giraldo P, Dieterle S, 
Rosenwaks Z and Witkin SS (2000) The role of 
heat shock proteins in reproduction. Human 
Reproduction Update, 6: 149-159. 
12- Parrington J and Coward K (2002) Use of 
emerging genomic and proteomic technologies in 
fish physiology. Aquatic Living Resources, 
15:193-196. 
13- Pourkazemi M (2006) Caspian Sea sturgeon 
conservation and fisheries: past, present and future. 
Journal of Applied Ichthyology, 22: 12-16. 
14- Rime H, Guitton N, Pineau C, Bonnet E, Bobe 
J and Jalabert B (2004) Post-ovulatory ageing and 
egg quality: a proteomic analysis of rainbow trout 
coelomic fluid. Reprod Biol Endocrinol 2: 26. 
15- Russell S, Hayes MA, Simko E and Lumsden 
JS (2006) Plasma proteomic analysis of the acute 
phase response of rainbow trout (Oncorhynchus 
mykiss) to intraperitoneal inflammation and LPS 
injection. Dev Comp Immunol 30: 393-406 
16- Sarge KD and Cullen KE (1997) Regulation of 
hsp expression during rodent spermatogenesis. 
Cellular and Molecular Life Sciences, 53: 191-197. 
17- Sauri H, Butterfield L, Kim A and Shau H 
(1995) Antioxidant function of recombinant human 
natural killer enhancing factor. Biochemical and  
Biophysical Research Communications, 208: 964-
969. 

18- Shin DH, Fujiki K, Nakao M and Yano T 
(2001) Organization of the NKEF gene and its 
expression in the common carp (Cyprinus carpio). 
Developmental and Comparative Immunology, 25: 
597-606. 
19- Smith RW, Wood CM, Cash P,  Diao L, and 
Part P (2005) Apolipoprotein AI could be a 
significant determinant of epithelial integrity in 
rainbow trout gill cell cultures: a study in 
functional proteomics. Biochim Biophys Acta 
1749: 81-93 
20- Tay TL, Lin Q, Seow TK, Tan KH, Hew CL, 
and Gong Z (2006) Proteomic analysis of protein 
profiles during early development of the zebrafish, 
Danio rerio. Proteomics 6: 3176-88. 
21- Tunsjo HS, Paulsen SM, Mikkelsen H, 
L'Abee-Lund TM,  Skjerve E and Sorum H (2007) 
Adaptive response to environmental changes in the 
fish pathogen Moritella viscosa. Res Microbiol 
158: 244-50. 
22- Wilkins MR, Sanchez JC, Gooley AA, Appel 
RD, Humphery-Smith I, Hochstrasser DF and 
Williams KL (1996) Progress with proteome 
projects: why all proteins expressed by a genome 
should be identified and how to do it. 
Biotechnology and Genetic Engineering Review, 
13:19-50. 
23- Zhang H, Evenhuis JP, Thorgaard GH and 
Ristow SS (2001) Cloning, characterization and 
genomic structure of the natural killer cell 
enhancement factor (NKEF)-like gene from 
homozygous clones of rainbow trout 
(Oncorhynchus mykiss). Developmental and 
Comparative Immunology, 25: 25-35. 
24- Zhu JY, Huang HQ, Bao XD, Lin MQ, and Cai 
Z (2006) Acute toxicity profile of cadmium 
revealed by proteomics in brain tissue of 
Paralichthys olivaceus: potential role of transferrin 
in cadmium toxicity. Aquatic Toxicology, 78: 127-
35. 
 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.1

.4
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
5-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.1.4.1
http://mg.genetics.ir/article-1-1190-fa.html
http://www.tcpdf.org

