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 &�	���! ��� ���  � ����%��."�"��� �
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1  ;�'
 �<�	
 �� �0� .(

�4��4=1 67! 2�."/"�0� &�� �   �� ���� ��9 ���
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 B�	�

 ���� ���    	���	� � *��"�
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 ��� ��E�4� ;�A�� 64�)4 22.(  
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� ����

     6�A�	1 M�+��%
 2��� �� �� 	�� ���	A � ���%�
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 >��	�� ���� ;��	�, 2s�P@� &�� �� g��
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)Reverse transcription polymerase chain 

reaction�	� �4�	� �"
 (.6,	8 � 

������ �	
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 .�� w�a��� 2"� 	�7�� �� h1 ;7� ��� � &��R��

  "�9"
 �4��4=1 �]� &��-� 6'9 2�"�4���%!��



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32 /  ���
282 ��� � �! /���"# 1393 537 

�� �����	� 
�� �����	� ���	 �� �	��	�� ��� ����� ����  ���� ���	
�&�'�()* � 

      ��/���� � ��� ���,	8 �"�A 	�, �� 2�?�@
 �"A �

     ��G��4 >�4"� ��
�! �"�A ��� 	�� �	�
"���4"+, 

Caliber FACS "9"
    � �	�
"����4"+, O�a� �

��07��N1 �  *"+�4      ������ ��G�7��N1 ������ ����

.�� M�5�� 

 ������ !"#��$� �%�&' ��( �� 

   2�"��4���%!�� �� h�1 ;�E� ���10  ��+�
    � �"�A 	���/

Vacutainer  ����< Ethylenediaminetetraacetic acid 
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acid/Phosphate buffered saline hi4 2�� s��� (
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*"+4 �� �� ���
� �� ����� 	�q0� ��     ���< ��!90 

   ������� *�`��� �� 3�4=, B?4 �]�.    ��� hi�4

  �� h�1 � ��9 34=, B?4 �� &�%i�	� �� ��E�4�

 6�+1 � _����96  ����A    .����� �� 6�7! 2��
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)Variable heavy chain(   �����     .��� M��5�� ����

 �"C�
 &�� ��	� �����RNA    6��! �� ��E��4� �� M��

 6!	�Signosis �4��4=1 ��    � ��� \�	a��4� ��

6�"��� O�!��  6�! �� ��E�4� �� v"0-
 ���	�

 �����4cDNA )Complementary DNA 6!	��� (

M�5�� ����
	, ��<�� 	�q0� 6'9 .��  ���� &�G�4 �

 2���cDNA  O�!�� � "G/� ��"�( �� ��� ��A�4

PCR  M���5�� >��	��� .6��,	8 ��	��� ��E���4� �"��


 *���9 � O�!��1  �2 64� ��� |a7
.  

 
���	 	
  

 � �����S� O����
�� �� ����
� 6��4 ���� }������ v���4� 	���

    	�� 2���� ����%!�� �	,� �! �� |a7
 �	�
"���4"+,

!   ��5��� &��� .����� &%!�� �� 6�%� ����E�
 W4�1 M��

   	������ g=����A� ����! ����� |a���7
 ������
�IgG 

)Immunoglobulin G (  � ���� M	4 � ���! �]�^�A�

 *��9) �� ���5�4 �	,� �"�4���%!�� �� �-�3.(  
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 -�� 1 �/�� 0)�* .RT-PCR )Reverse transcription polymerase chain reaction3� +4  ( 6��%7 �8VH   

)Variable heavy chain(  

��	� �	� Taq 2x master mix Total O2H Templet (cDNA)  
VH Primers 

IgG VH  

���*�  x1  lµ 25  lµ 5/7  lµ 3  mM4/0 mM4/0  

IgG: Immunoglobulin G; cDNA: Complementary DNA 

 
 -�� 2 �)�'� 0)�* .RT-PCR )Reverse transcription polymerase chain reaction 6��%7 �83� +4  (VH 

)Variable heavy chain( 

���� �����  �����  �	��  	��  

35Cycle  Denature  30 (�-��.)  ˚C 94  

Annealing 30 (�-��.) ˚C 62  

Extension  1 (�*-0�) ˚C 72  

Final Extention  5 (�*-0�)  ˚C 72 

 
 -�� 3;<��� . �  ��� =���� +4  �>)?�=���� @)A>� �� ��� � #B7 C�	
��� ��/� �� 

������  � !"#  $%  
Tetanus IgG titer )IU/ml(  

�� � ()���  
$!*�� �� +,-  $!*�� �� ��.  

1  �1 26  3/3  7/3  4/0 

2  �"� 40  5/0  5/16  0/16  

3  �"� 23  5/4  0/10  5/5 

4  �1 25  7/3  0/8  7/4 

IgG: Immunoglobulin G 
 

 
 #3*1.  A���$������ ���� � �� ��� =���� +4  �A��IU/ml 

 
 �0�) ������4� ��"�� v�4� 	�1 �� �9"� �� � (

   6��� � ����S� O�!�� �� �]�< }����500⁄1   2M	�4

 	��� g=�A�IgG  �� d+#�� �	,� � ���! �]�^�A�

IU/mL 3/0  ����IU/mL 16  �� .6��4� �"��� Z����E�


���
  �! �	, 2���+#����	�7�&     ����
 	���� g=��A�

     ��"��( ��� 26��� �"��4���%!�� �� h1 � 	E] M	4

���� �4��4=1 �   ����� 	��� .�� ��,	8 	C� �   ����

 ��< �� �"A �IU/ml 5/16    ��� ��! �� |a7


 6!	� ���S� 6�! � "9"
 Z�(=#� �� �9"�IBL 2

  � ���4��
 ����%� ����� W4�1 �� ��7�   &���R�� .6�4

��"�� �	�
"���4"+, ��/��� }����   � &���� 	, �"A �

�4��4=1 ����
 �! � ��7� ;�E� � ;7� ���  �! ��

    �@?��4 |A���� ���4 ����
���45CD 219CD  �

38CD   ��
 ����� "A B?4 � ��    ���< 2����!3/0 

 �0�) 64� �]�2.( 

   ��4��4=1 �"��4���%!�� �� h�1 ;�E� ���   �� ���
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9 	��4 ���
6�-�   6��+1 � � ���4��9 �/"+4 ���

96 ���A *"+4 �� ��� ����"1 ��    ��`
 ��
�	��4� ���

 2��"a���4�Sort   6���n8 �� h��1 .������10  �� ���

;� ��7!  ��4��4=1    *"+�4 ��� ���   ����BMSC  ��� 2

 \�	a�4� �������	, d��	�RNA  6A��4 2cDNA  �

 O���!�� 6����'� �PCR  �����	���	1 �� ��E���4� ����

�� �]�^�A���<  �VH �� ��� 	�    � .��� M��5�� ��

�5���  O�!�� M�5�� �PCR  ��� 	�Total cDNA  ��

 ��4��4=1 �� ��
� 64   ��-?� 2��� � VH    *"�# ���  

 bp 400  �0�) �� 	�q0�3(.  

  

  
 #3*2;<��� . � �� #D�E �F��� >�G�� ;<��� ���� � ����� >�G��� ��<�� +4  .��'��)���	/ ��H ;��$� �� #D�E �  I)���>)� �

 �����G���J ���� � � -���SSC )Side scatter( F����� � � FSC )Forward scatter+��$  (  C+���G���J ��H

������ �����K�G +��$  � �* >)�$�' L)�3) �� +���K�G � +�����'  +��$  ���' �� �� �� M" .�)�J+45CD )3FL C(

-�	� �� ����$   ��'>$H ���� ;� �H19CD )1FL � (38CD )2FL�' ��,� �A ( .���* S�,' C�����  

1000    800      600     400       200      0  
PSC-H 

104        103          102          101         100  

FL3-H 

104              103                 102                101               100  

FL1-H 

1000  

800  

600  

400  

200  

0 

1000  

800  

600  

400  

200  

0 

104  
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102  
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CD45positive 

CD19 positive CD38 high 

CD19 positive CD38 low 

Region  %Gated 
Lymphocyte  ٠٠/١٠٠  
CD45positive  ٠٠/١٠٠  
CD19 pos CD38 low ٩٩/�  
CD19 pos CD38 high ٣٣/٠  

Quad %Gated 
UL ٠٠/٣�  
UR �٣/�  
LL ��/�٣  
LR ٠�/�  
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 #3*3;<��� �A�/��3G� )�T� .  �RT-PCR  

)Reverse transcription polymerase chain reaction( 

3� +4  6��%7 �8VH )Variable heavy chain(  

 U)�A1L��,� .  Kb 1.  U)�A2 -�T&' .PCR  �� 

 $)�"1VH  

  

 ���� �. �! &�� �� �9"� ��    ���a
 �� ����RNA 

�4��4=1      ��� ��! ��� |a�7
 264� ��,�� 	�q0� ��

    � � O��N�1 &��� � ���� ;��	, >��	� �� ��E�4�

;� Z�"]   *"+�4 ��� �4��4=1 ��7!  ��� �BMSC 

�
 �4��4=1 ��"� �� ��    ��� 3�� �� O��� Z�
 ��	�

)10  >���@
 � (���In vitro   .6���� ���G� ������

 ������	, 2Z���
 &���� � ���! ���� |a��7
 &����R��  

    ������ �. ������ 2���5��� � � ���%�"���  � �����

�4��4=1 .64� ��� M�5�� ��  

  

/0.  

�."/"�0� ��'� ���  ���� � ��� ���    �"�# ��� ���
�

!O�1 *�< � 2���%�� �
�    ����4��9 6��4 �� ���

 ���� �.   *"+�4 3� �� ���B  B��	�   �����!   ����� �

 �
 ���   2_�� &��� � ���	r �<�	
 �� �0� .����

     ��� ���f Z��
 ��	�� ��4��4=1 67! �@
 ��>   

In vitro �
   .�����  ��4��4=1     �� ��+<	
 &�	�A� ���

*"+4 �����   ���B    "�A �"�# �� � ���%�   "�A ���

 ���� 	�q0� � ;�%P�    	��q0� .��"����  ���    ����
� ��'��

      � ��! ��f �� �����
 2��"�� ;�A��� �! 64� &0�


�
 ~�E�� �
"+�
 �i��/"
 ������  "9� �� &��R�� .��,�

�4��4=1 �! &��     >��	�� � ��S"�# Z��
 ��	� �� 

In vivo �
 ����    6�7! Z�"�] � 2����
 �@
 ��>  

In vitro  3� �� O����� ���� ��� ����
 )10 24.(  

  >���@
 � ���4��4=1 &����� ���G� ������ 6��'9  

In vitro &�!"��4 "9� 2     �8���� >��@
 � ��! ����

 �� ������
 ������ � ���E< d��9"
 ���4��4=1 ���-��#

�
 O��N1 � .64� ���	r ���%� 2��	8  � �! ����

���
� �  �����G�  &���    26�4� ���� M�5�� �4��4=1

&�!"��4 �� �G� ���� ��	� M�S �  ��4��4=1 &���   ���

_�� ��   ���S 3�� ��� 	� 67! ����
 �E+�a
 ���  �

  2��"a��4� �`
 ��
�	�4� 264"1 64=��	��,PBMC 

  �� ��E���4� ���� ���� �Condition medium  �� ���]�<

 67!�� �� ��� &�
p� ) ���11.(  

O��N1 �� �A	� �  ���M�5��   ����   �� ����6-IL 

9 d�!	�"� ���� 6'�G�   &����    ��E��4� ��4��4=1

 6��4� �����)12*"+��4 �� O��N��1 &���� � .(  �����

   �����! ���n`� *"+4 ��"�( �� ��"a�4� �`
 ��
�	�4�

  ��5�� >��	� �! � ��7� �]�< }���� � �� ��E�4�

      ��� ��4��4=1 6�7! 6�'9 2O��N�1 &�� � ���

 Z�
10  >�@
 � ���In vitro �
 d4��
 .����  

����R�� ���G�� ���4 �"��G/� ���! ���� |a��7
 &

 �@?��4 ���	G����7� v���4� 	��� h����4�"+,45CD 2

19CD  �38CD  ���4��9 6'9 O��N1 &�� � �!

   ��! ����
� ��	� 26,	8 ��	� ��E�4� �"
 �4��4=1

   ���4��
 �"�G/� 2���� �?�@
 �"A 2�4��4=1 x��


 O��N1 � �"
 &�� .64�M�5��  ���  >4"�Meijer 

 ����� ������0�� � 6��4� �����4� �����p� ���� )14-13 .(

     1      2 

�٠٠bp  
250 

500 
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 �� H"� Z��E�
 {+�a
 �	,� ��"#� �!   ��! ��	,�

 ���� �� �	�S�� 	���      2������ "�A �"�A � �� ����

 ���4��4=1 ���]��� ����   ���]� ."��� 	���7�� �����

     ����%!�� �	�,� ��?�@
 �"�A � "9"
 �4��4=1

&�� 2��� 3/0-1/0 ."� 	�`�
  

 }����64 ��  "9"
 }���� �� 2�+<	
 &�� � ��
�

���7
 Z�-/�?
 	G� �  �! ��"# �� H6�� 6P��?


 2���7
 Z�-/�?
 	��4 ��]�  � "9"
 �4��4=1

     �� h��1 ;���7� ���� ;��7� ��� � ���?�@
 �"��A

2�"���4���%!��    ����< {��+�a
 �	��,� �4/0-1/0 

 ��� _���8) "�18-15(�5��� .   &�� �� �! �	G� �

       ����� 	���� ����
 d�4��� 2��� ��]�< s�P@�   ����

 M	4 � "9"
 	,     � "�9"
 ��4��4=1 �����
 ���

���?�@
 �"��A   �� h��1 ;���E� � ;��7� ��� � ��

     2d�+#�� �	�,� ����
 � &���R�� ."� �"�4���%!��

     s������ �� ����
 3��� 6���n8 �� h��1 ���! �	��,

  ��� �� ��� *�� �"�4���%!��    2"�� ���� s����� ���

   ��! ��	�,� �� �%��P
 � �� �	�7�� �4��4=1 �]�

 �� �/�4 � ����� �'���� �� .� ��7� 2"� ��� s����  

  ���� O��N��1 &���� � ��E���4� �"��
 �����	���	1

��"8  ��-?� �! ��"� ��� ��,	8 	C� � �� � VH   ���

 ��< *"#bp 400  O�!�� �#PCR    .	�8 	��q0�

�-/�?
 � ������� ��� ���7
 Z  �-?� �� VH   ���< ��

bp 400  ��bp 560   ) 6�4� �"�� Z��E�
19.(   ���/

 ���<�� *"# � "9"
 Z��E� 2g=�A� &��  �3CDR 

 ���� � ���    ��@
 w��a��� &���R�� � {+�a
 ���  

 O�!�� �# ��	���	1 *�^��PCR  ��
    &��� � .�����

  	����	1 2O��N1Forward  ��]�^�A� 29  ���4�"��
� 

��<�� "��
� ������ �	�5�� 	�`�
 � �   	����	1 � &�G�4

Reverse ����4�"��
� ���]�^�A� 2  �����121-115  ��

��<��  �1CH  ��� ����IgG .�� ��,	8 	C� �  

   &��� � ���� �5�� >��	� � �]�< }���� v�4� 	�

�4��4=1 �! �� |a7
 2O��N1   ��
 �� ���    ��� ��"��

 �?��4�� ���� � ���G�� ���4 �"��G/� � �"��Q<  ����
���

 ���	G��7�45CD2 19CD � 38CD    ��?�@
 �"�A ��

  >��	�� �� &��R�� ."�� ���4��9 	�!m  ����   &��� �

 ���� � 67! ��0
� 2O��N1�G�  &��� �4��4=1  ���
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 ��	� �-��# ���%��10   (��� 3�� �� O��) ��� �

@
�> In vitro     |a�7
 2&��� 	�� ��=( .678 ;��	,

�4��4=1 �! �� � � �� Z�
 &� �.   ����4 *�F%
 ���

�"�� ���� ��� �� ��� ���� .��� 

  

1�����- � �23�  
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      ��G�7��N1 &���R�� � 	���� 3�/�
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Abstract 
Background: Single B cell antibody technology is a novel strategy to make human monoclonal 
antibody (mAb). Its main part is long-term culture of primary plasma cells (PC) to secrete antibody. 
PC survival in bone marrow is related to environmental signals, which should supply using a feeder 
cell monolayer during in-vitro culture of PCs. It seems that among different kinds of feeder cells, bone 
marrow stromal cells (BMSCs) are the best. The aim of this study was isolation of antibody secreting 
plasma cells from peripheral blood and surviving them during in-vitro culture.  

Methods: After tetanus vaccination, Ig concentrations of serum samples were titrated using enzyme-
linked immunosorbent assay (ELISA) method. Isolated peripheral blood mononuclear cells (PBMCs) 
of vaccinated donor were stained with three fluorescent anti CD38, anti CD19 and anti CD45 
antibodies. Stained plasma cells were sorted into 96 wells using fluorescence-activated cell sorting 
(FACS) and cultured with BMSCs as feeder cell. After 10 days, in order to determine plasma cell 
survival, total RNA were extracted from plasma cells and reverse transcription polymerase chain 
reaction (RT-PCR) method was performed using antibody specific primers. 

Findings: 7 days after vaccination, the serum antibody titration of donor was 16 IU/ml, which 
confirmed provoking a good immune response against tetanus vaccination. Flow analysis of peripheral 
blood sample on seventh day showed the presence of 0.3% plasma cells in PBMCs. Using RT-PCR 
with primers specific for antibody gene, the amplification of a variable heavy chain (VH) gene 
segment with the size of 400 bp was done; this confirmed the plasma cells survival and antibody gene 
expression during co-culture with BMSCs. 

Conclusion: The main result of this project was finding suitable pattern to isolate and survive plasma 
cells during 10 days in-vitro culture. Therefore, a part of single B cell antibody technology was 
established. Some of the results consist of percentage of plasma cells in PBMCs and the size of VH 
segment are in agreement with previous studies. 
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