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:����� Multiple sclerosis )MS���� ���� ����� ��� ������  � (   �"#$  %&'� (���$ )* +�� ��*,� �-�.� /  �01 �� .30��� 450 67 8��9 ��

 ��0�:�;�� 450 )� )<�= )OPN �� Osteopontin( >30,�? / ) 67 �ITGA4  ��Integrins alpha-4/beta-1@��: �� (  ��A 61 B����� ��A  >3��* 3*  �

��0�:�;��   /ITGA4 �� 3�0��=     ������ )� C�� ��3D�� ���,� +E< �&���$ 6���$ )�MS 0�9 )F,? ,G0 ��)DH�-� �� .3 �  �&: �0�/�,F B,I�J  ���F���

)rs28357094 T>G 61 �� (OPN �&: / ) ���F���rs1449263 A>G(  61 ��ITGA4  )� C"� ��,F� ��MS  ���� 6�EKL� +�D�< �� �H�� ��,F� �� )���5� ��

+F,? ��,M ���,�.  

��� :��  N�100  )� C"� �����MS  / ���� >/,? 6���$ )� 6�EKL� 6��� ��100 )0��0 3A�9 >/,? 6���$ )� �H�� �,F O��=�01 .39 P�Q0� 6�� �,�?  ��Ars28357094  61

OPN  /rs1449263  61ITGA4  N�DNA  ��R= N� >��K�� �� / 39 S�,'�� High resolution melt real time polymerase chain reaction   

)HRM real time PCR( P,0 N� >��K�� �� ����7 ���,� .+F,? ��,M ���,� ����  ���F�SPSS 39 P�Q0�. 

����� :��  �0�/�,F B)DH�-� ��� ��  O��=�01TT )OPN-rs28357094) (020/0  =P B85/1  =OR  ��Odd ratio O��=�01 �0�/�,F ���U�A / (AA   

)ITGA4-rs1449263 ()012/0  =P B10/2  =OR )� C"� ��,F� �� (MS ��D� ��V )� ��� �H�� ��,F� N� ,W�� ����. 

����� :���� �&:  61 ���F���OPN )rs2835709461 / ( ITGA4 )rs1449263(  ��)� C�� ��3D��  ������MS +�� X"=,� 6�EKL� +�D�< ��.  

:����� ������ Multiple sclerosis�&: B  61 B��0�:�;�� 61 B���F���ITGA4  

  

: �!�� Y7 B)��EF >������ ZJ�L ����$� B��#�� �.H�L B3�A�0 ��3�R�� B)9,F Y�#F 3�.� ��[�* B��D�� ,F. "�� "������ "#��$ %&���'�  ��

) )���'�'*�#�rs28357094 T>G( � ,����� ��  �- �)rs1449263 A>G (ITGA4  �$ .�/� ����� ��Multiple Sclerosis  ��

��012� ��34! %5�# ����� �$ �&���� . 6�EKL� �R9�: >3RW0�� )&Q�1395 \34 )380 :(429 -422  

  

�����  

Multiple sclerosis )MS   ������� 	 
���� 
�� ��� ����� �� (

���  ������� ��� !"� �� �# $�%#& '�()* 	 $�+ ,!%�� �� �-    ./�01

  ��#(�)CNS  ��Central nervous system( .� 2)3�   ��� 	 ��+

4��� 
���� 567 �� ��8     $	���9 '���& ��� (�:�� �./01 ��-   ��-

.� ) ��+1   <� $�� = �� (�>9 $����� 	� <� (!3�� .(    @�9� ������ 
���

.�  �9(�)2(      ��B* �� $���= $C��%D��� ���1 ���E �� ������ 
�� .

.� ��(F (�GH*  $�9< �� $& I�F	 	 �-�3-2      (�� ���� .���� $��(�� (��(�

    $�(��� �� ������ I���+ ����& 
�(�&60-20  ��100000   �� 	 (�>9

 �� $� >N� $�!�� $����3/73  ��100000 .� (>9     ��+��)3(  �Q��"��*� .

�-.�/� �*",� 
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 ���OPN  �ITGA4  ��MS  ������� ��	
�-������ . 

 �����MS    ������� 
��� �# ��� 
�� (� ���R1 ��� ���� 2)3��9

 �������� S����T* <�    S�����1 
����   S�����1 	 ����!9Q   (�GH��* .��U�B�  

.� ) �(�V�4�9�D <� ���+ .(  ��-     X����Y� S����1 $����1 ��� ��!9Q

 ���-� ��+ �!���+ ����� �� 6!�� (U� � �9� )5.(  

Osteopontin )OPN  X��� 
��#�!��� �� �(     ��# ���� .��� !"�

4��� [��* ��-  S�Y	(*�9 S��+ .��� S�Y	<�� ��- S� ���� ��-   	 ��-

����>�"  ��-B ����>�" �\�	 �� 	  ��-T 4���� 	 �-Q�Y	(#�� �  ���- 

Natural killer )NK (��"�* .� ��+ .
�� �
��#�!��� XR9 . � �� 

,��(* �Y�� ��-  ) ���� <�!���!� 	 �� !"� �.��� ,�]�* �^�<	(/�Y7-6 .(

 �# ��� ���� $�39 _�T"�U�OPN  ����� ��MS  (:�� 	 ���� XR9

X���Y� ��  `���  ��-  X���   4���� .��� !"�   ���-T helper1 )Th1 	 (

Th17 4��� `��� �� � 	  ��-Th2 .�    ������ �Y(�3�� (� �# ��+

 .��� (�GH��*  ���V��D)12-8( X��R9 .OPN ���(E <�  ����"�* ����R"� b

Interleukin12 )IL12 ��"�* �� � 	 (IL10   .�� ��>��   ���+)13( �� .

!"� 4�E ��� OPN S�Y	(*�9 .9����(Y 	 .D��/%c   	 ��-Q�Y	(#�� ��-

4���  ��-T  
�(�d!��� �� $�+ �9�� b�(E <� ��  ���- β1   <� .1���9� 	

��9(�D  ���� ��-  ��9	��"��-CD44 .� ,�]�*  ��#)15-14( .  

 
�(���d!���4β1α )ITGA4  �����Integrins alpha-4/beta-1( 

��9(�D    $����1 ��� �# 
�!9���e!�� �Very late antigen-4 )VLA4 (

.� ��(� f�9 ,- 4��� [��* �# ��� ���/%c 4�g"�� �� ���+  ���- 

T 4��� �	�	 h1�� 	 $��� ��-  .� �i� S��� �� .��(=� .��+  

VCAM1 )Vascular cell adhesion molecule 1(  	OPN 

 
�(d!��� �� j��(� ��-�9�d�" �i� ' !�� f���*	�9� �	� (� �# ��!%-

 ���+�8 ."��� k��� ^g�(*�� ��    .�� $���� l	(�1 �    (�G� �� .�9��+

��-�9�d�" �� 
�(d!��� 4�0*�  4��� �j��(�  ��-T   	 <������ b�(E <�

4��� 
�� <� _(=� �   ���-   ���	 f���*	��9�CNS  .��  .�9��+   4��0*�

OPN  ��ITGA4 � X����Y� �� (:�   $Q $����   ���-  $Q 	 .*���8  ���-  


��#�!��  4���� ��-   ���-Th1  	Th17  .��     m�+(* ���i� �� .���+


��#�!��  S�/F <� �-OPN ����>�" [��*  ��-T 4��� 	  �n(1 ��-

����# .!9& � ���	��9��d�"� �� $Q ����# ��"�* �# �-    ���!�%- 
����� �

.� '��&  �9<)17-16(.  

 $QOPN     
�e*	(��>��%Y ���� .9���%9�1   .B��+(*)SPP1  �����

Secreted phosphoprotein 1(  f	<���	(# �	� (� 4  ��(�F  ��!Y(D 

����� 	 .��oT� <� .���� ,��%�Y��� ����- ���* �����*�e�#�9 )SNPs ����   

Single nucleotide polymorphisms ($& ���� ��T����*  ����"�TY

       ��!�%- [/*(�� .���� ���� ������ 
����c �� �	� (- �� 	 �����  

)21-18( $����� �� 56!���� .OPN   ����=	 ����1 ���� ����� 
��g�

�9�D  �RU�� �� .��-  $Q (*��	(� �OPN    �� ��=(* ���"�TY �# �+��

.� ��(F (�GH* �B*  ��(� �XR9 
�� .��-�-66T>G� GG>-156 G  	

-443C>T   ���=	 �# ��� $& (d9��� @��!9 .��� ��+ �� �3��SNP 

 ��TF�� ��(]9 ����-66   ��*50      X-��# �� (*���	(� ���"�TY ��N��

.�  �-�)22(.  

ITGA4  f	<��	(# �	� (�2  �!Y(D ��(F  ����     b��RB* @���!9 	

O'Doherty 	 $���g- .#�8 <� $& ���  ��#  S�"& C  .���   ,�%�Y���

rs1449263 C/T  $Q (*��	(� ��ITGA4    ��� 6!�/� $����� ��MS 

 ��� �!+�� X���Y� �-�+ �	(D �� �%��R� ��)23(.  

�� �=�*  ���  �+�I�  C���� �� ���� MS    	 $� >�N� $�!��� ��

_	�>* S���1 !9Q��� ��\9� 	 B��U. $��- p(1  Y�(i=��.�� 

����$�� �� p(��T� $����� ����9 ��+����� )mU��� 	�����!�
 D (�� 

�-��3# 	 bE��� q�!)� �$� = �T"�U� �  5�- �� (n�8 ���(�. 

��. Y����,% rs28357094  $Q (*��	(� ��OPN 	 ��. Y����,% 

rs1449263 ��  $Q (*��	(�ITGA4 � ���$��� �� 6!/� RRMS   

)Relapsing-remitting multiple sclerosis    �	(�D ��� ��%��R� �� (

�+ f�:9� ,"�� �-�+.  

  

��� 	
  

�T"�U� 
�� ��  ����� �-   ���-��+100     ��� 6!�/� �����RRMS   ��#

$& �����     $����1 ��� ����� ����� ��01� 	 �i� 20)!� ���H* �� �-

 	 ���� �	(D100 <� (>9   ��(Y�  �T=�(� ,"��   �����#    $��<��� ���   4��R!9�

  $�� $� >N��R��� $	�� �  .�� !"� ����� �     ��� ��\�9 	 
�� (]9 <� �#

      .�9��+ ���)!9� �-��+ �	(�D $����1 ��� ��9��� ��D<�� $�����   ��� 


�!�# [��* ��T"�U�  �  l6��  .g+��  f��1 ��d39�� .g+��    $� >�N�

�- <� 	 ��+ ���H*  ���n� ��(Y� � ���9 .���(D V�� ./!# �  

�9�9  k�()!�� 	 �(�DDNA:  ��� �(Y (- <�  ����R� 2  .��  .�� 

$���� �� ���"�" ����- �	���8 Ethylenediaminetetraacetic acid 

)EDTA (s=  .�+ ��	&DNA �9�9 <�    ST"���!��� b�/E $�� �

 k�()!�� ��#DNA ) �#(+Korea-Genet Bio  k�()!��� (   .��+

 ��#DNA  k�()!��  �<���9� �� ��+    ) ����9 ."��dc �(��DOD   ���

Optical density �� $& (260  ��>�# 	 (!��!Y	(!gt�� [��* (!��9�9

4Q �	� (� <��Y	(!g"� �� $&   <��D& 5/1.�+ .��(� �N��  

���T*u����*�9Q 
�:  .���� �b���RB* 
���� �� ) ,��%�Y���-66T>G (

rs28357094  $Q (*�����	(� ��OPN 	 )rs1449263 A>G �� (

 $Q (*������	(�  �������9(�D  � ) 
�!9���e!�������ITGA4������� (  v	�   

High resolution melt real time polymerase chain reaction 
)HRM real time PCR  	� (�- ���-(��(� ."��* .�+ .��(� (  $Q

f(��9 [����* �����Y� Primer3    ���+ 4������ �!���� ��� = 	 .��8�(E

)Macrogene; Korea 4	�=) (1.(  

��(c f�:9� � =  �PCR  ��"�9& 	HRM f(9 	 ��d!�� <�   ����Y�  
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 ���OPN  �ITGA4  ��MS ������� ��	
� -������ . 

4	�= 1. ."��* ��-(��(� j��(� �� .�� ,%�Y��� ��- �T"�U� ����  

Primer Product 
Size (bp) Allele Location SNP Gene 

F:5'-AAAACCAGAGGGGGAAGTGT-3' 
R:5'-CCCAGTAGCAAACTGAAGCTG-3' 

248 T �G Promoter rs:28357094 OPN 

F:5'-TGCCCACTATATGCCAAAAA-3' 
R:5'-GGAAACTCAGAGTGGCCAGA-3' 

236 G �A Promoter rs:1449263 ITGA4 

OPN: Osteopontin; ITGA4: Integrins alpha-4/beta-1; SNP: Single nucleotide polymorphisms  
  

)Rotor-Gene6000 (Corbett # 	����� HRM real time PCR   

)Solis Bio Dyne company-Estonia (���>!�� �+.  

X�����#�	  ,����:8 ��10 ��"	(g�(����! 	�����8� 2 ��"	(g�(����!  <�

MasterMix5x )DNA ����<�( Deoxynucleoside triphosphate  ��� 

dNTP � MgCl2�  w��9� ��������Y  (��D�	��
 �(1/0 ��"	(g�(��! �(��(�� 

Forward )10 ��4���g�( 1/0 ��"	(g� (�! �(�� (� Reverse )10 �� 4����g �(

8/5 ��"	(g�(! H2O  	2 ��"	(g�(! DNA .�+ f�:9� ��+ k�()!��  

��(c � PCR  _��N �� ���  ���8(� �  4��TY   <����  �"	�.   

95 �=�� � !9��. ��(D    _��� ���15 F�� ��R   �^t�� 	40   ���(c

 S��+)����*�9��$� 95 �=�� �  !9���.  ��(�D  ���  _��� 15 9�G ���� 

4���0*� 60 ���=�� � !9����. ��(��D  _���� ����20 9�G�����  v(!��%D  

72 �=�� � !9��. ��(D ��  _��� 20 9�G ��� 	 �� � 9 ���  ���8(� � 

�	y  Sg��+)1 -A <� (95 -60 ���=�� � !9����. ��(��D ����Y� �����X   

2/0 �=�� (� 9�G�� �(=� �+.  

��-�3� � = $Q �9�� �       �B�N <� $����E� 	 (�]9 ����� ���-

 f�:9�PCR�9�9 �  <��D& 4Q �	� (� �-5/1  <���Y	(!g"� �N��   .��+

���9�9 <� ����N�� �
�����- ��� = ���-  ���+ ���!���(Y ."����* 
����T*

)Bioneer; Korea) ( Sg+2.(  

  

  
 ���1 .A���	 :� �� ��� ������	 rs28357094 T>G  ��Osteopontin )OPN(  rs1449263 A>G  ��Integrins alpha-4/beta-1 

)ITGA4( �� �� High resolution melt real time polymerase chain reaction )HRM real time PCR�( B���	 :� � ! " 	#$%&� 

%'� �  (�$� �)*+ ��� ������	 rs28357094 T>G  ��OPN �$�,$ �-  � !  �.�/0	C���	 :� � ! " 	#$%&� %'� �  (�$� �)*+ ��� ������	 rs1449263 

A>G  ��ITGA4 �$�,$ �- � ! .�/0	 .���	 ��1�2 �3�- � 4�2#5  ���	 ��-�,6 4'� ��$ 7$ )���� 2� � 8$ �	 '!-.  
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 ���OPN  �ITGA4  ��MS  ������� ��	
�-������ . 

  
��� 2 .A/$ :�:� � Sequencing ��� ������	 rs28357094 T>G ;�,!4�<+ TT �� Osteopontin )OPN2#� ;2 %- =/)2  � (#,+ Reverse �B :

�:�/$  �Sequencing ���  ������	rs1449263 A>G  4�<+;#/!AG  ��Integrins alpha-4/beta-1 )ITGA4(  �  #,+2#� ;2 %- =/)2Forward 

  

��T"�U� 
�� �� $��<& <�   ���-Independent t   ��%��R� �� =  �


�d9���  	 �-  $��<&2
χ �%��R� ��(�    u���*�9Q s��<�* 	 S"& .9�	�(Y �

  .��� .d!�%/- j�/*�� .�+ ���>!�� �-�+ 	 ���� �	(D 
��   ,�%�Y���

 $QOPN  $Q 	ITGA4  ����� ��MS �<��9� �� ^9�+ 
�)* �(�D  

) 6!���� (��U�OR  ����Odd ratio $�����E� '�(��n ���� (95  ���N��  

)95  = ���N��CI(   (��G� 4(��!�# ��� = .���Y(D ��(��F .����(� ������

 $�����<& <� ��	(���D 	� �� ^����= s����<�* .�d-����9 (d���+	�)�   

 Mantel-Haenszel  .��+ ���>!��  ��"��T�  �Hardy–Weinberg   ���

���>!����  $����<& <�2
χ ����T"�U� 
���� �� .���Y(D ��(��F .����(� ������   

050/0 < P  $���1 ��.�T� mU�   f(�9 	 ��+ �!Y(D (]9 �� ����   ����Y�

SPSS �)��%9  �16 )version 16, SPSS Inc., Chicago, IL( 

 .��(� � = .�Y(D ��(F ���>!�� ���� ����&  

  

���	 	
  

 �X-	\� 
�� ��100   ��� 6!/� ����MS    	 (����� �	(�D)100   �(�Y

 _�16E� .��!Y(D��(F �T"�U� ���� (�-�+ �	(D) ,"��   	� (�- .>�N�*

 4	�= �� �	(D2   $���<& .��� ���&Independent t  S���F _	��>* �  

) ���9 $�39 �	(D 	� �� ��(Y� 
� 
�d9��� 
�� . =�*270/0  =P .(  

  

>'3 2 .4 6?@2  �=�A�(  %#B � ! -��	   �C" D	  

�����  ����  ����  

 �����)����(  

���� �
	�  

 �����)����(  
����� P 

*� ) *,-��,�± ��,.� /�"0��( 8/8 ± 3/31  3/8 ± 6/32  270/0  

456  �"�  )19( 19 )65( 65 001/0  

�7  )81( 81  )35( 35 

EDSS  1  )90( 90  -  - 

  5/1  )6 (6  - -  

2  )3 (3  - -  

3  )1 (1  - -  

9�6 :;    )100( 100  )100 (100   
EDSS: Expanded disability status score 
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>'3 3 . /$+F High resolution melt real time polymerase chain reaction )HRM-Real Time PCR (��� ���	���  rs28357094 T>G   

��Osteopontin  )OPN (�-  %#B -  

�����  
���� ����  

(����) �����  

�
	� ����  

(����) �����  
 �����P OR )95 = %CI(  

<=�>?�@ ���A�"B TT )0/71 (71  )0/57 (57  -  Reference  

TG )0/26 (26  )0/39 (39  040/0  )98/0 -29/0 (53/0  =OR  

GG )0/3 (3  )0/4 (4  510/0  )80/2 -12/0 (60/0  =OR  

TT )0/71 (71  )0/57 (57  020/0  )32/3 -03/1 (85/1  =OR 

TG + GG )0/29 (29  )0/43 (43  -    

:DE ���A�"B T )0/84 (168  )5/76 (153  060/0  )66/2 -97/0 (61/1  =OR 

G )0/16 (32  )5/23 (47      

CI: Confidence interval; OR: Odd ratio 
 

   �	(��D 	� �� u����*�9Q s���<�*   ���"��T� ���� �-���+ 	 ������ �   

Hardy- Weinberg .�+�� ���D<��  

$��<& 2χ <�* �# ��� $�39�s 9�	�(Y. ��. Y���� ,�% rs28357094 T>G 

 $Q ��)OPN (�� 	�     .�9�	(Y s��<�* .���� _	�>!� �-�+ 	 ���� �	(D

 _�d�<�- u��*�9QTT      .��T� ���E ��� ������ �	(�D ��(Y� ��  ����

) ��� �-�+ �	(D ��(Y� <� (!3��020/0  =P�9�D �� {(   ���(�Y� 
�� �# ��

 �	�82 ����� �� 6!�� ^9�+ (!3�� (��(� MS   ��F�Y ��(Y� �� �/%9 ��

 ) ��!�+�� u��*�9Q 
��850/1  =OR    S�"& .�9�	�(Y �
����- .(T  ��

�-�+ �	(D <� (!3�� ���� �	(D   ) ����610/1  =OR   
��� ���c (�- {(  

 56!�� .�T� ) ��/9 ���060/0  =P .��� �# ��� $�39 @��!9 .(   ,�%�Y���

 $Q �� (]9 ����OPN   ������ ��� 6!�� ���T!�� �� ��� 
g� �MS 

 4	�=) �+�� j�/*�� ��3 Sg+) (1-B .( 

  $����<& @����!92
χ $���39  .���� .��9�	�(Y s���<�* ���# ���  ,��%�Y���

rs1449263  $Q ��)ITGA4 _	���>!� ����T"�U� ������ �	(��D 	� �� (

 _�d�<�- u��*�9Q .9�	�(Y s�<�* .���AA    ���E ��� ���� ��(Y� ��

.�T� ) ��� ,"�� ��(Y� <� (!3�� ����012/0  =P���E �� {( �#   �	��8

2  ����� �� 6!�� ^9�+ (!3�� (��(�MS     
��� ��F�Y ��(�Y� �� �/%9 ��

�!+�� u��*�9Q) �100/2  =OR S"& .9�	�(Y .(A   (!�3�� ���� �	(D ��

) ��� ,"�� �	(D <�350/1  =OR.�T� 56!�� 
�� ��c (- {(  ��/9 ���

)130/0  =P  .�� $��39 ���& ��� �� @��!9 .(      ���� 
�g� ��# ��-�

.��  $Q �� (]9 ���� ,%�Y���ITGA4  ����� �� 6!�� ���T!�� ��MS 

 4	�=) �+�� j�/*�� ��4+) ( Sg1-(C.  

 $��<&Mantel-Haenszel   (�- �� ^�= s�<�* (D� �# ��� $�39

         �	(�D 	� 
��� �� u���*�9Q .�9�	�(Y ,�- <��� ����� $��%g� �	(D 	�

.�T� .� ��� �T"�U� �� �
�� (� ��� .�+    ^��= $���� 
d-�9 �(n�8 �

.9 ��# S1 (d+	�)� (�i!� $���1 �� �9��*.  

  

 >'34 /$ . F+High resolution melt real time polymerase chain reaction )HRM real time PCR( ��� ������	 rs1449263 �- �� 

Integrins alpha-4/beta-1 )ITGA4(  - �-%#B  

�����  
���� ����   

����� )����(  

���� �
	�   

����� )����(  
����� P OR )95 = %CI(  

<=�>?�@ ���A�"B AA )0/33 (33  )0/19 (19  -  Reference  

AG )0/36 (36  )0/49 (49  016/0  )86/0-20/0 (42/0  =OR  

GG )0/31 (31  )0/32 (32  130/0  )18/1-26/0 (55/0  =OR  

AA )0/33 (33  )0/19 (19  012/0  )02/4-09/1 (01/2  =OR 

AG + GG )0/67 (67  )0/81 (81      

:DE ���A�"B A )0/51 (102  )5/43 (87  130/0  )00/2-91/0 (35/1  =OR 

G )0/49 (98  )5/56 (113      

CI: Confidence interval; OR: Odd ratio 
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   .�� $��39 ���+ f�:9� _�T"�U� @��!9     4���T* ��# ��-�Th1/Th2  ��

`��� ,�]�* 	 ��(B* ��-  ���� XR9 .���)24(4��� �
���- .  ��-

Th1 	 Th17  ����� �9Q�*������ �� . � XR9MS  .�� �>��   ����#

)254��� �� 
�!9���e!�� .(  ��-Th1 4��� <� (!3��   ���-Th2   $����

.�  ��+)26( 4�0*� .OPN  ��ITGA4     $Q $���� X����Y� ��� (�:�� �


��#�!�� 4��� ��-  ��-Th1  	Th17 .�       X�R9 ��� ��=�* ��� .���+

��9(�D 	 
�!9���e!�� � $& )ITGA4`��� �� (  	 .���� ��-  ��� !"� �

$Q ����# �# ��-  	 
�!9���e!�� �ITGA4 .�  .����1 $���1 �� ��9��*

 ����� �� 6!�� ���T!�� .��(� ��(�MS   �9�+ �!Y(D (]9 ��)17.(  

56!�� � ���$� OPN� �9�D ��=	 ��1 �� ��� 
g�  ��-�   I���!�

�RU�� �� �  $Q (*��	(�OPN "�TY �# �+����  GH�* �B* �� �=(*�(   ��(�F

 ��. ����-�� .���
 �(��� �X��R9� -66 T>G� GG>-156 G  	-443 C>T 

���� �3 ) ��� ��+22.( 

 u����*�9Q .��9�	�(Y ����T"�U� 
���� �� .���� ����- ) ,��%�Y���-66 (

rs28357094 T>G  $Q ��OPN     ������ ��� 6!�/� $����� ��MS 

   	 (�-��+ �	(�D) ,"�� ��(Y� �� �%��R� �� $� >N� $�!�� (���� �	(D)

    ��(�F .���(� ����� ����� 
�� �� 6!�� ���T!�� �� $& j�/*�� 
���-

�T"�U� @��!9 .�Y(D     u���*�9Q .�9�	�(Y ��# ��� $�39 (n�8 �TT  ��

 ��U��� 	 ���� �-�+ �	(D ��(Y� <� (!3�� ���� �	(D ��(Y�  .��T� �  ����

�� u��*�9Q 
TT   (�� .��� �!+�� ��=	 ����� 
�� �� 6!�� ���T!�� 	

��d��� �� ��+ f�:9� ��-�:!%= |���  �� .*�T"�U� �.�1 (/!T� ��-

.�� 
�� j�/*�� ���� ����� (��� �� ,%�Y���   ��� ���3� 
�� ��� ��-

 ����� �Q�"�9��� ,%�9�g�MS     I��9 ������ S��/F <�1  |����" 	 

 <�*�!���)Systemic lupus erythematosus  ��SLE   ���+ f��:9� (

) ���28-27�T"�U� }�- �# ."�8 �� .( ���� �-     (�� .��/� ��-��+

   $���� .d!�%/-rs28357094 T>G  $Q ��OPN    ������ ���MS 

.��� ��39 v���D  

�T"�U�   [���* ��+ f�:9� �Giacopelli 	    ���� $��39 $����g-

 .��� �# ���   $Q ,�%�Y���OPN  �� ) ���TF��-66 (rs28357094 

T>G �Affinity  �)�%9 S���1 �� 4�0*�  ����(�� SP1/SP3   (���i* ��

.� X�� S���1 .�-�  .�� 2�)3* �� ��d��= 
�� ��!>D    S�"& 	 ���-�T 

 .0�)3* ."��* ��SP1       
��� ��� 4��0*� ��(�� �(*C��� ��9��� S��

 
�� ��=	 �b�RB* 
�� @��!9 (� ��� {���� S��1SNP .���d��=)  S"&T 

 ��G �* ��8�9 
�� �� (50 .� X-�# �� (*��	(� ��"�TY �N�� ) �-�22  .(  

  ���T"�U� �
���� (��� �	6��1   [����* �(��d�� �Hummelshoj 	 

�=(* S��1 �# ��� ���� $�39 ��9 $���g-  �SP1  S"& ��T   S�0!�

.���  S��"& .���d����= �	� 
���� <� {����+T  ����G.��� �  $����� �� ���9��*

) �+�� �!+�� XR9 
�!9���e!��29  �� 
�!9���e!��� �# 
�� �� �=�* �� .(
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`��� �� ��� 
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MS   .�+�� [/*(�  

�T"�U� @��!9 .��(� �Y� (� .�/� (n�8 � u��*�9Q X��TT   ��(�Y�
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�� �'�*(* 
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.�+�� [/*(� �T"�U� ���� ��T= ��  

�� � XR9 �� �=�*�(d!��
 4β1α )ITGA4D (���9( �  !9���e!�����
 

4��� �	�	 �� �-� �(=�.� � ��i� S��� ���
 ��(� �� �T"�U� <� X)�. 

9�	�(Y. �*�9Q�u �-� ��. Y���� ,�% rs1449263 A>G  $Q ��ITGA4 
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�� XR9 (*  ����� <	(� �� �-MS �

�9�9 ,:8 �� ����& _�T"�U� ��(D f�:9� (!3�� �.  

  

#$����% � �&'�  

��
 �� SN�8 �X-	\��$� ���9 � ��	�  � ����+��#.    ��+�� Y� ��  ��������   

 ��)�# 3-	\�. 393784 (�. �+��  ��#  [���*  ��d�39��  f���1  g�+��. 

$� >N� ���� �8�� "��. ��(F �!Y(D ��� .f<C ��� <� ��*.  9��%#. 

�# �� �� �� ��
 �T"�U� ���� ��9�(# (g3* 	 9����F. �9��,. 

  

  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34  /���
� 380� �! /� ���"# $���% 1395 428 

 ���OPN  �ITGA4  ��MS ������� ��	
� -������ . 

References 
1. Comabella M, Khoury SJ. Immunopathogenesis of 

multiple sclerosis. Clin Immunol 2012; 142(1): 2-8. 
2. Pandit L, Ban M, Sawcer S, Singhal B, Nair S, 

Radhakrishnan K, et al. Evaluation of the established 
non-MHC multiple sclerosis loci in an Indian 
population. Mult Scler 2011; 17(2): 139-43. 

3. Etemadifar M, Maghzi AH. Sharp increase in the 
incidence and prevalence of multiple sclerosis in 
Isfahan, Iran. Mult Scler 2011; 17(8): 1022-7. 

4. Ramagopalan SV, Dobson R, Meier UC, Giovannoni 
G. Multiple sclerosis: risk factors, prodromes, and 
potential causal pathways. Lancet Neurol 2010; 9(7): 
727-39. 

5. Dyment DA, Ebers GC, Sadovnick AD. Genetics of 
multiple sclerosis. Lancet Neurol 2004; 3(2): 104-10. 

6. Wang KX, Denhardt DT. Osteopontin: role in 
immune regulation and stress responses. Cytokine 
Growth Factor Rev 2008; 19(5-6): 333-45. 

7. Poggi A, Zocchi MR. NK cell autoreactivity and 
autoimmune diseases. Front Immunol 2014; 5: 27. 

8. Glas J, Seiderer J, Bayrle C, Wetzke M, Fries C, 
Tillack C, et al. The role of osteopontin (OPN/SPP1) 
haplotypes in the susceptibility to Crohn's disease. 
PLoS One 2011; 6(12): e29309. 

9. Shimizu Y, Ota K, Ikeguchi R, Kubo S, Kabasawa C, 
Uchiyama S. Plasma osteopontin levels are associated 
with disease activity in the patients with multiple 
sclerosis and neuromyelitis optica. J Neuroimmunol 
2013; 263(1-2): 148-51. 

10. Kaleta B. Role of osteopontin in systemic lupus 
erythematosus. Arch Immunol Ther Exp (Warsz ) 
2014; 62(6): 475-82. 

11. Zhang F, Luo W, Li Y, Gao S, Lei G. Role of 
osteopontin in rheumatoid arthritis. Rheumatol Int 
2015; 35(4): 589-95. 

12. Murugaiyan G, Mittal A, Weiner HL. Increased 
osteopontin expression in dendritic cells amplifies IL-
17 production by CD4+ T cells in experimental 
autoimmune encephalomyelitis and in multiple 
sclerosis. J Immunol 2008; 181(11): 7480-8. 

13. O'Regan AW, Hayden JM, Berman JS. Osteopontin 
augments CD3-mediated interferon-gamma and 
CD40 ligand expression by T cells, which results in 
IL-12 production from peripheral blood mononuclear 
cells. J Leukoc Biol 2000; 68(4): 495-502. 

14. Bornsen L, Khademi M, Olsson T, Sorensen PS, 
Sellebjerg F. Osteopontin concentrations are 
increased in cerebrospinal fluid during attacks of 
multiple sclerosis. Mult Scler 2011; 17(1): 32-42. 

15. Salvi V, Scutera S, Rossi S, Zucca M, Alessandria M, 
Greco D, et al. Dual regulation of osteopontin 
production by TLR stimulation in dendritic cells. J 
Leukoc Biol 2013; 94(1): 147-58. 

16. Hur EM, Youssef S, Haws ME, Zhang SY, Sobel 
RA, Steinman L. Osteopontin-induced relapse and 
progression of autoimmune brain disease through 
enhanced survival of activated T cells. Nat Immunol 
2007; 8(1): 74-83. 

17. Steinman L. A molecular trio in relapse and 
remission in multiple sclerosis. Nat Rev Immunol 
2009; 9(6): 440-7. 

18. Chiocchetti A, Orilieri E, Cappellano G, Barizzone 
N, D' Alfonso S, D' Annunzio G, et al. The 
osteopontin gene +1239A/C single nucleotide 
polymorphism is associated with type 1 diabetes 
mellitus in the Italian population. Int J Immunopathol 
Pharmacol 2010; 23(1): 263-9. 

19. Barizzone N, Marchini M, Cappiello F, Chiocchetti 
A, Orilieri E, Ferrante D, et al. Association of 
osteopontin regulatory polymorphisms with systemic 
sclerosis. Hum Immunol 2011; 72(10): 930-4. 

20. D'Alfonso S, Barizzone N, Giordano M, Chiocchetti 
A, Magnani C, Castelli L, et al. Two single-
nucleotide polymorphisms in the 5' and 3' ends of the 
osteopontin gene contribute to susceptibility to 
systemic lupus erythematosus. Arthritis Rheum 2005; 
52(2): 539-47. 

21. Chiocchetti A, Indelicato M, Bensi T, Mesturini R, 
Giordano M, Sametti S, et al. High levels of 
osteopontin associated with polymorphisms in its 
gene are a risk factor for development of 
autoimmunity/lymphoproliferation. Blood 2004; 
103(4): 1376-82. 

22. Giacopelli F, Marciano R, Pistorio A, Catarsi P, 
Canini S, Karsenty G, et al. Polymorphisms in the 
osteopontin promoter affect its transcriptional 
activity. Physiol Genomics 2004; 20(1): 87-96. 

23. O'Doherty C, Roos IM, Antiguedad A, Aransay AM, 
Hillert J, Vandenbroeck K. ITGA4 polymorphisms 
and susceptibility to multiple sclerosis. J 
Neuroimmunol 2007; 189(1-2): 151-7. 

24. Kidd P. Th1/Th2 balance: the hypothesis, its 
limitations, and implications for health and disease. 
Altern Med Rev 2003; 8(3): 223-46. 

25. Goverman J. Autoimmune T cell responses in the 
central nervous system. Nat Rev Immunol 2009; 9(6): 
393-407. 

26. Nagai S, Hashimoto S, Yamashita T, Toyoda N, Satoh 
T, Suzuki T, et al. Comprehensive gene expression 
profile of human activated T(h)1- and T(h)2-polarized 
cells. Int Immunol 2001; 13(3): 367-76. 

27. Marciano R, D'Annunzio G, Minuto N, Pasquali L, 
Santamaria A, Di DM, et al. Association of alleles at 
polymorphic sites in the Osteopontin encoding gene 
in young type 1 diabetic patients. Clin Immunol 
2009; 131(1): 84-91. 

28. Kariuki SN, Moore JG, Kirou KA, Crow MK, Utset 
TO, Niewold TB. Age- and gender-specific 
modulation of serum osteopontin and interferon-alpha 
by osteopontin genotype in systemic lupus 
erythematosus. Genes Immun 2009; 10(5): 487-94. 

29. Hummelshoj T, Ryder LP, Madsen HO, Odum N, 
Svejgaard A. A functional polymorphism in the Eta-1 
promoter is associated with allele specific binding to 
the transcription factor Sp1 and elevated gene 
expression. Mol Immunol 2006; 43(7): 980-6. 



 

 

1- MSc Student, Department of Immunology, School of Medicine AND Student Research Committee, Isfahan University of Medical 
Sciences, Isfahan, Iran 
2- Assistant Professor, Department of Immunology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
3- Associate Professor, Department of Cellular and Molecular Biology, School of Medicine, Isfahan University of Medical 
Sciences, Isfahan, Iran 
4- Professor, Department of Neurosciences, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
5- PhD Student, Department of Cellular and Molecular Biology, School of Medicine, Isfahan University of Medical Sciences, 
Isfahan, Iran 
Corresponding Author: Fereshteh Alsahebfosoul, Email: alsahebfosoul@med.mui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34 ���
 /� 380� �! /�  ���"# $���%1395 429 

Journal of Isfahan Medical School Received: 28.01.2016 
 

Vol. 34, No. 380, 4th Week, June 2016 Accepted: 29.04.2016 
 

 
Evaluation of the Frequency of Osteopontin Gene Polymorphism (rs28357094 T>G) 

and Its Receptor Gene (ITGA4- rs1449263 A>G) in Patients with Multiple Sclerosis  

in Comparison to Healthy Controls in Isfahan, Iran, Population 

 
Fahimeh Dadkhah1, Fereshteh Alsahebfosoul2, Nahid Eskandari2, Mansour Salehi3,  

Masoud Etemadifar4, Mohammad Kazemi5 

 
Abstract 
Background: Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system (CNS). 
Various factors including genetic and environmental factors are involved in the prevalence of MS. The 
Osteopontin (OPN) and its receptor Integrins alpha-4/beta-1 (ITGA4) have important role in immune response, 
so their encoding gene could be considered as a candidate for susceptibility to MS diseases. In the present study, 
we evaluated the frequency of OPN (rs28357094T > G) and ITGA4 (rs1449263A>G) polymorphisms in patients 
with MS compared with healthy controls in Isfahan, Iran, population.  

Methods: Blood samples were collected from 100 patients with multiple sclerosis and 100 healthy controls. 
After DNA extraction, OPN (rs28357094) and ITGA4(rs1449263) polymorphisms were detected with high 
resolution melt real time polymerase chain reaction (HRM Real Time PCR) technique. The results were 
analyzed with the SPSS software. 

Findings: In this study, frequency of TT genotype (OPN-rs28357094) (P = 0.020, OR = 1.85) and AA genotype 
(ITGA4 - rs1449263) (P = 0.012, OR = 2.10) in patients with multiple sclerosis were higher than the control 
group significantly. 

Conclusion: The results of this study show that rs28357094 T>G on OPN gene and ITGA4-rs1449263A > G 
polymorphisms were associated with susceptibility to multiple sclerosis in Isfahan population. 
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