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HB� �!"�U� ���# P�)[	 .%��9 ���8) ) G��+ ����� 
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� S�T�� 8� `����@� ,�B��� o� �B�D+ ������ ^W��  8�
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 G�� �D3B� �' ��C�DE� ��;�� K��<�C H?=-/re  s�!T� �'

F�)�	 ) ��;��  �' s#�) ���=� ��?+ ����)�% �����
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�+ G'�' ���# . ����� �� ��� H"�� 8� ���'�� ����� 8� Z	
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 K��\ �� ML-� ��<�  K�� �� �y�7/� #'� ) ��
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PG200 ) H��+ H%�BNonlinear Dynamics<U�� ��Z (
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Matrix<U�� ��Z (B��� '���� H"�� ���# .:D�� K��
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N�)�	�D�  ����]% �B �� 8� Q\�4 �D�7�� ML �)� �� �W^�
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����)�% ����� 8�� ��:D� �� )���� �B�D+ ������ N�)�	� ,
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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 ��/�	  
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,��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 

��/
�  
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        ���  

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

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

 (�" ��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	��� �" �� 

'
�.  

  

  

  

��
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