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�����
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&>F G�HI7 &���,-��V$D�J(�� �02�J�K:#�> �2	 LM* � N1�9� �� ��!�0 (�����:<�>���� (�56� �!�O>- 

�P	 Q?�4 $�2	 &���,-�� G�HI7 "4 R�1 ST�64 /!�<&4 �!1 N� !U364 !�V ��!< .&4 ST�64 (�� -� /�!� ���J

 X�:� &"���>�:# &��!�B����Y4 &YHI7 Z�[\YJ 
Y�> � (�P]�0 !�^ /�4��6� &��P��4 Z�[\J ��_64 N� 

�!# ����"�� `�P\4.Z�[\YJ �� (�����:<�>���� (�56� �!�O>- &���,-�� -� ����"�� !9�* NH��I4 -� L20 

�6� &7�!"1� � &��P��4\6#�� ����4 -� (�P]�0!�^ /�4�&��� .

-*�* !	�� ��
N"	M< B�> -� �2	 a�O>� NH��I4 ��� !5> .!9�* NH��I4 a�O>� /�!�$`�:� N6�1���� /�0.%Z�[\YJ �Y� ��Y��� 

X�:� (�P]�0 !�^ a��6� ��F���J��B)%%����� (�b�P���1 � &\6#�� /-D�!c��0 $)�d����� (e�A2Y� a��6� $

��� ��2�&��	�")�0�>�)�d����� (��"������ /F���J�� f[� -� /�Y0 gY�, �... $&>�Y'��T G!�Y* NY�'� �... �

G!�*&:; h�? !V8� 2>2	 /��, .i�!["�� -� j�DNA $&��# X!"6# �*�!4 a�O>� �PCR -� ����"Y�� �Y� 

/�0!<-�^, ST�64 !�kPJ /�!� `!"\4 CDR-III 2	 a�O>� .Gb�U34PCR0 
���>, -� j� /�� jP:����!Y"

&:� XF l>� -� ����"�� �� $�2	 -��1�!"P�� 2�4, ��!#, 2��!< &��!� � �20�\4 �!'> /
�4,.

+".�� ��
�� %-�)E�%:CI(������� X�� ��!< )X�:� (�P]�0 !�^ a��6� &HI7 Z�[\JB(��d%)E�%CI:(-���!Y< 

a��)��� ��2Y� e�A2Y� a�Y�6� Z�[\YJ �Y��&��	�")Y�0�> (&���,-�Y� 2Y>��� ��\Y> �� X�Y>�:#.��!Y< �� 

a��)\6#�� /-D�!c��0&�b�P���1 �(2\> �2�� X�>�:# &���,-�� -� /���4.

/��# +&�"� 
N"1�� $G���J &#2>� �� ���7 �2	 a�O>� o:"[4 /�0��\# �� ��6#�J N# /�2H"4 G�H��I4 �� !9�* NH��I4 /�0

 N)��'4 � g�� &4 ��\> � &"���>�:# &��!� N# 20� X�:B-� ����"�� �� IgHPCR �2Y66# ��# � 2��4 &	�� 

g�� /�!� S�7� Z�[\J N� &��� X�:Y� B�Y> -� (�P]�0 !�^ a��6� &HI7 �� !JBD"YC4 &Y>�!�� ����Y��� �� 

&4 2	��.

$�0�)��0 1�:(�P]�0 !�^ a��6� $&>F &���,-��(�����:<�>���� $

������ ����	:��/�/��
����� ����	:��/�/��

����� �������� ��� !�� "�#�$�	�%& '�()(*	 +��, "-���� -�. /�(0!� -�,1�� 
2/345, 6$4, ":PhD " �#�$�	�%& -��7	 �8�+� �9�3 �,:�� ��1; <�= !�� �����0���05� >3��? ":�@A�/�A2A� 
B"" -����� �#�$�8!� 3 �#�$�	�%& CDE	 >��$�, �#�$�)F '�()(*	 +��, ��0��G)(F �8�+� H�IJ <�= !�� �$�8 �... 
@L" -����� �#�$�8!� 3 �#�$�	�%& CDE	 >��-���� -�. /�(0!� -�,1�� '�()(*	 +��, �����0�� 
�"M)�; CDE0, -���� -�. /�(0!� -�,1�� '�()(*	 +��, �����0�� " ����� 
�"M)�; CDE0, �8�+� H�IJ <�= !�� ��0�� " �����-���� 
�LM)�; CDE0, �0 7F �)7� �8�+� H�IJ <�= !�� ��0�� " ����� 
�-��7	 �8�+� �9�3 �,:�� ��1; <�= !�� " �&�= ��,1; H�IJ N������ "
A�!�)� <�= ��,1; " �&�= ��,1; H�IJ N������ "
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O)8P�& �)Q ��,�R�$/�I� B�!# ����;1�F 3-���8%& 3 S��� ��+7F �0�� 

���

���	� 
/�I"� T")	��� �"F O)8P�"& �)Q ��&�,�R�$BU+"V3

W��"� �%).�"F O��""	 3 <��"F �"")X�R�$ ��""&��""?�� Y""�

�%).�F �", Y)8 "	 �� -�5"!� ��& �"�&�)�.(1� \�"! O"��

H�R�$ �&U�%).�F 1� �!#3�0& <3�] /�I� G� ��05& �& ��"&

-; /�I� G)^� �& ��� �_)^` �3�R�$ ��Q ��&)2.(

H�"R�$ �$�"8$�, C)E 	 \�"! 1� O)8P�"& �")Q ��"&

 /�I�B3T�3� 1� Y"?�9 '�"J:`� �"F 6"I0E, ��"&

 �F 3 <�� H��!���� )� �#�$��8	 ��&U�F�"�1�� GF �3�*, 

�%! S�#�$�	���05)& ���F .G0"��] /�"� �5")F �"` ��U

C.�""� 1� <��R0""�� �$�I""� ��""&�3� �� 6""I0E, ��""&

 C)E "	 �� �� �"%7, 3 <a"�3 <�=��V �%)��05)&�!�%��

H�""R�$ �""�� <��""� �""R�� �""& .bc�""^$�Q -����""	 +"")! -��""�� ��

 �,1; -���J GF �%)��05)&�!�%�� G"(^` 3 ��")��	 d� ��"�F

��� G0�� ��� GF H�R�$ .

�3� H�"R�$ �$�"8$�, C)E "	 ��& 1� <��R0"�� �"F �"&

 -# �F��1�� �F �0)$�!�I� O))_	 �"0!; <�"!�)] ��"& +")! 3 -#

 �	 O))_	�-�)����$ e! H�"�!� �?�D"0.� �,31�,3�� ��&

�, ���)@UB.(�3� 1� <��R0"�� �"F "&d�"��3 6"I0E, ��

 ""I� <�"")�!1�1��"",)PCR(U�"", -# ����;1�""F -��""	 ��""&

<�)�!1 O)=�� ��&)IgH ( S^"� 3)IgK ( O)$�"F�I]�!�%�� 3

�)"��R�$ <�"!�)]T�",�] \�""! 1� )TCRγ(O)"")_	 ���"F ��

�0)$�!�I���F ��� GF H�R�$ �� .

�)"��R�$ Y",�8	 �` �� �"&U�")f0, �"!# '�"_gh )V(U

\��	)D(/�D	� 3)J(�"� YD0, 3 S��+! i& GF 3 <DNA 

-; Y?���9 ����;1�F GF ���, 3 j�9 �&V (D) J�, ��� .

O"�� O)"F �� �h�"R	� ��"` G"F ���&�)	�kI��! O�� �F <3:J

 <�� ���3 �!# '�_gh)N-region ( \��	 d��+�� GF ���, G�

�, 6I0E, '�_gh ����;1�F 1� �"�!�.�"��;�� O"�� �"l� ��

����;1�FU�, Y)8 	 ���� GF �D*�, �$��	 �]�����"F G"� 

�"�� �?�D0.� �0)��R�$ /�I� -�I� �&)�U�.(3 �")m8	

 -# �F��1�� �3� �"F <�� ����;1�F ��&PCR UO)"F >��"0�� 

/�I""� /�""!�I� �"")_%V -� ""! G""� ��"")X�R�$ ��""& <�""�&�

 �� ��� �%).�F 1� �I� d��+�� �)��R�$ /�!�I� G"F G"� �"&

 �"�� � "���3 ��&�"��;�� �`�.)Reactive Hyperplasia(

-�8,� �, ���� �1�� .


 ��
� �
���
G0��] ����F �� �n�9 �=!UG�)����� o�IF @2�"F ��%)F 

UO)8P�"& �")Q H�"R�$ �"_gh S�#�$�	���05")& C)E 	

 �%)��05"")&�!�%�� -3�""F i).�""F H�""R�$3�1:��p��""& 

G")(F -�0���%)F �#�$�	�� dEF 1� � ���3 3 �q�8)$�� �... U

�IJ 3 �!�($�` f?� W%V ����"h �F�"�1�� ���, 3 <�� ��3;

���] .W`�(, G)7	 1� e����	��o�IF 1� �!3�8), ��"&

 W`�"(, O�� U��&��V -�0���%)F �#�$�	�� dEF �� G�)�����

 r�)	3�8), �� -�)"��+)I��0�� ����, ���J� �F Y��0�� ��&

 <��%� �F 3'�"()(*	 d"EF G"F 3 ���] ���h s)h� ����]

  !�� �#�$�	�%& �"� Y"(0�, -��"7	 �8�+� �9�3 ��1; <�=.

r�)	3�8), '���0*, ep� G"�)������ /�"I�+] /�I*, �F �&

 Y!�	� �F � 05� GI9�, ��P 1� e� 3 <��U�"tIQ �F ��"&

 �"� <��� '�3��, 6I0E, .DNA G"!�%! 1� <��R0"�� �"F �"&

 �)� High Pure PCR template)�3u�(�"���] v��E0�� .

)R)� 1� -��)%`� ���F �DNA <�� v��E0�� U/�0�� Y9��, 

�"tIQ O))_	 Y,�� �R)�DNA -; w�"I. 3)2��/2��

OD (�0,�""0��)F �""Fj�3�""��� ep""� <�""� H�""�!� DNA 

1��]; /# �3� �F <�� v��E0��21� -��)%`� �7V �?�� 

�� 1���3�08$� -; -�� G_gh G_gh H�J .�F��1�� ��t�, GF

 �)R)�DNA Ud��,1; PCR �F �"&�]1�Q;�-#βO)F�"I] 

�""� H�""�!� .O)=�""� <�"")�!1 -# ����;1�""F �F�""�1�� ���""F 

O)$�F�I]�!�%�� 1� �]1�Q; �� <��R0�� o�0 , ��& .O"�� ��

d"���3 �"tIQ �"&MgCl2�/��"I), U�q�", DNTP 2�� 

X�2?�:�!�O>- �F !�kPJ ��_64 N� -�!��:� �!�O>- f6#�� N4�>!�

���,-�� (�����:<�>���� (�56��2	 &

�*�!4PCR X�� f6#�� 
FR3A-LJH 

a�� f6#�� 
FR3A-VLJH 

G)$3� -�� <��	�!� min B/°CA@ min �/°CA@ 

-�� <��	�!� min �/°CA@ min �/°CA@ 

/�D	��&�]1�Q; 
(Anealing) 

sec @�/°C�� sec @�/°C�� 

<�)�!1 ��05] 
(Extension) 

min 2/°C�2 min 2/°C�2 

���_	Y8)� B�2�

���7! ��05] min ��/°C�2 min ��/°C�2 
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�3� <�U<��%�BU+)�����

���

�"&�]1�Q; U�q�,3�8),���"	 ��/�",�8)� 3"	 i�+"!; S

�I� GF 1��, -�+), �3 <��"F �9�3 DNA -�+"), G"F -���"%)F 

�/��	�/����7! i�9 �� H�]3�8), ���")m8	 �"0)$3�8), 

�� .d���3 /�D*,PCR G"F Y��0"�� �"g(, r; �F /3� U

�^5!���/�H3� d���3 �� 3 �� s)h� PCR '��"? GF 

heminested <��R0"�� �"=$� -��"�J GF -; 1� �0)$3�8), S� U

�� .PCR <�=0�� 1� <��R0�� �F eppendorf master cycler 3

/3�V s^`��� H��!� .

�� ����� 
�n�9 G_$�g, �� G!�%! o�"IF 1� <�",; �"�� GF ��& ��"&

 G�)�����@21� ��%)F O)=�� <�)�!1 -# /�!�I� ����;1�F �t! 

O)$�F�I]�!�%��)IgH ( 1� <��R0�� �FPCR ���h �F��1�� ���,

���] .O�� 1� <�,; ��� GF x��0! �F��1�� Y)75	 ��t�, GF

G!�%! G_$�g, �� -���"%)F ��"&BG"(^` �+"�, <3�"] ��"�F

����])/3�V2.(

/3� <3�] :G!�%! G"F y�"F�, ��"&22E "	 �"F ��"%)F C)

�")Q H�"R�$ �"_gh �%)��05")&�!�%�� 3 S�#�$�	���05)&

 /�I� \�! 1� O)8P�&B-�0"���%)F �#�$�	�� dEF 1� G�

'�z9G)(F �...3'�z9�IJ W%V �f?� �� ��3; .

H3� <3�] :G!�%! G"F y�"F�, ��"&��C)E "	 �"F ��"%)F 

�1:��p��"& �"� 3 � "���3 �1:��p��"& S�#�$�	���05)&

 � G� �q�8)$�� -�0���%)F �#�$�	�� dEF 1'�z9G)(F �...

W%V G"_$�g, ���3 �"R�, /�"0�� -��"�J GF 3 <����] ��3;

�!�� �n�9 .

H�� <3�] :G!�%! G�)����� o�IF GF y�F�, ��&���"F ��"%)F 

S"�#�$����, C)E 	)�%)��05")&�!�%�� -3�"F (H�"R�$

 -�0"���%)F �#�$�	�� dEF 1� G� i).�F �"�; �...�!�"($�` 

""%VW�� �0)$�""!�I� �F�""�1�� ��""t�, G""F 3 �!�""� ��3;

G!�%! �"n�9 G"_$�g, ���3 �%)��05")&�!�%�� -3�"F ��&

�!�� .

1� @2U�""n�9 ��""%)F ��3 {""!�, �""R! 2����"", �""R! 

�!��F .-���%)F ��� O)=!�), A±@���F /�� .1�22��"%)F 

/3� <3�])O)8P�& �)Q ��,�R�$ �_gh C)E 	 �F ����, (

�B )F/�I� H�R�$ C)E 	 ����� ��%BU� "0�, |�+"F 2

U�q�""8)$�� H�""R�$ C)E ""	 ����� ���"",2����� ���"", 

3 �)���F H�R�$ C)E 	�H�"R�$ C)E 	 ����� ���", 

/�I�B)B cell type lymphoma (�!��F .1�22��} ��%)F 

�� /�!�I� ����;1�F U<�������, )��(%-�"�)%`� GI?�� �F 

A�%] <�&� , ���� ./�"!�I� ����;1�"F G� �����, -�), ��

IgH U�!��F ���� �� �2/�!�I���, ����;1�F ���, )�/��(%�"F 

-��)%`� GI?��A�%UB��F ����;1�F ���, S)I$;)�/��(%3

2/�!�I��=)$� ����;1�F ���, )�/��(%��0��� .���", 3� �&

 ��;1�"F �)���F H�R�$ ���, 3� �& +)! 3 �q�8)$�� H�R�$ ��

 �""!��� -� ""! �� /�""!�I� .-�""), 1��B���"", DLBCL U

�� �0)$�""!�I�A���"", )�A(%�""� <�&� "", .��@���"", 

����, 1� <�!�%)h�FDLBCL UPCR M"���, ��������8	 1� 

Y"?�9 �0)$�"!�I� O))_	 �� �_gh G�)0! 3 <��^! �����.�F

����=! .1��S�#�$�	���05")& C)E "	 �"F ���, B cell 

type lymphoma �� /�""!�I� ����;1�""F U@���"", )��(%

����] <�&� ,)Y8��.(

�P	�:(�����:<�>���� (�56� �!�O>- &>F &���,-�� p��"> .(�b�

(�b $!#��4.(�b $jP�4 !")4 
�E/�� &���,-�� �Y�:�, NY� �� 

&4 ��\> 2>�� �� ���* G��8 20� .(�b /�0%$�$�$�$�d$��

��%��\Y> Z[\Y4 2Y>�� �� G��8 N� �� X�>�:#�>�4 &���,-�� 

&4 20� .(�b�&4 &�64 X!"6# qY9�� !��Y�� G��Y8 N� N# 2	��

&:� &4 ��\> �� &"���>�:# 20� .

H3� <3�] �� G!�%! G"�)����� o�"IF G"F y�"F�, ��"&��

3 � "���3 �1:��p��"& S�#�$�	���05)& C)E 	 �F ��%)F

 :��p��& +)! /�I� �0)$�!�I� �t! 1� �q�8)$�� �1B���", 

�"�0��] ���"h �F��1�� .����;1�"F -���"%)F 1� H��"� �)"& ��

? GF �0)$�!�I� �I� 3 ����=! <�&� , /�!�I�"V3 '��"��
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O)8P�& �)Q ��,�R�$/�I� B�!# ����;1�F 3-���8%& 3 S��� ��+7F �0�� 

���

X�2?%:�� (�����:<�>���� (�56� �!�O>- &>F &���,-�� &��!� p��">.%!9�* NH��I4 ����� .> � ��F���J�� Z�[\J 
�> ����� !0 N>��> B�

g�� �2	 !#+.

��!< 
����	
����� 

N>��> B�> ��F���J�� Z�[\J 
PCR :  Y X�>�:#

&:� X�>�:# 

�G�)� <��	 �5��)F ��/�I� H�R�$B� 0�, |�+F /�!�I� 
2�IfF ��1 �3�R�$ <�Q /�I� H�R�$B� 0�, |�+F /�!�I� 
BN��)�<��3�; ���� �� /�I� H�R�$B� 0�, |�+F /�!�I� 
@G�)� <��	 ��/�I� H�R�$B� 0�, |�+F /�!�I� 
��!��] <��	 /�I� H�R�$B� 0�, |�+F /�!�I� 
��!��] <��	 /�I� H�R�$B� 0�, |�+F /�!�I� 
�-�� G$� � <��	 /�I� H�R�$B� 0�, |�+F /�!�I� 
��!��] �3�R�$ <�Q /�I� H�R�$B� 0�, |�+F /�!�I� 
A�,�0��0��] /�I� H�R�$B� 0�, |�+F /�!�I� 
�� -�� G$� � <��	 /�I� H�R�$B� 0�, |�+F o�8 , 
�� <�3� <��	 �5��)F ��/�I� H�R�$B� 0�, |�+F o�8 , 
�2 �0��� ��1 ��,�	 /�I� H�R�$B� 0�, |�+F o�8 , 
�B �!��] �3�R�$ <�Q /�I� H�R�$B� 0�, |�+F o�8 , 
�@ �%8� <��	 �)���F H�R�$ /�!�I� 
�� -�$�� <��	 �)���F H�R�$ /�!�I� 
�� G�)� <��	 ��/�I� H�R�$B/�!�I� 
�� G�)� <��	 ��/�I� H�R�$B/�!�I� 
�� �J�E! r��` �5��)F /�I� H�R�$B/�!�I� 
�A �!��] <��	 /�I� H�R�$B/�!�I� 
2� -�$�� <��	 /�I� H�R�$Bo�0 , 
2� �!��] <��	 �q�8)$�� H�R�$ /�!�I� 

/3�:
�)Q ��,�R�$ 
/�I� O)8P�&B

22 <��3�; ��1 <��	 ���q�8)$�� H�R�$ /�!�I� 
2B �3�R�$ <�Q<��3�; ��1 ��� ���3 �)!�; 6�$ �I� /�!�I� 
2@ �!��] <��	 � ���3 �)!�; 6�$ �I� �!�I�/

2� �!��] <��	 � ���3 �1:� �p��& �I� /�!�I� 
2� <1�$ � ���3 �1:� �p��& �I� /�!�I� 
2� <1�$ � ���3 �1:� �p��& �I� /�!�I� 
2� �!��] <��	 � ���3 �1:� �p��& �I� /�!�I� 
2A <1�$ � ���3 �1:� �p��& �I� /�!�I� 

B� <1�$ � ���3 �1:� �p��& �I� /�!�I� 
B� <1�$ �q�8)$�� �1:� �p��& �I� /�!�I� 

H3� :
�1:��p��&
 3 � ���3
�q�8)$�� 

B2 <1�$ �q�8)$�� �1:� �p��& �I� /�!�I� 
BB �3�R�$ <�Q O)8P�& �)Q H�R�$ /�!�I� 
B@ -��E0�� +f, W%�	 /�I� SP�� ��& ��)X�R�$ i).�F ��& /�!�I� 
B� Q�3�R�$ <� q�F GV�� �F O)8P�& �)Q H�R�$ /�!�I� 
B� �3�R�$ <�Q �)���F Uq�F GV�� �F O)8P�& �)Q H�R�$ /�!�I� 
B� �3�R�$ <�Q i).�F H�R�$ /�!�I� 
B� �3�R�$ <�Q q�F GV�� �F O)8P�& �)Q H�R�$ /�!�I� 
BA -��E0�� +f, � 0�, |�+F /�I� H�R�$ /�!�I� 
@� �E0�� +f,-�� 0�, |�+F /�I� H�R�$ o�8 , 
@� �3�R�$ <�Q i).�F H�R�$ o�8 , 

H�� :
C)E 	 �F ����,
 S�#�$����,

 -3�F i).�F H�R�$
�%)��05)&�!�%�� 

@2 �3�R�$ <�Q i).�F H�R�$ o�8 , 
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�3� <�U<��%�BU+)�����

���

�I� /# �� ��t0!� ���, G)9�! �� �")%�� <�&� , �),; Y���; 

�"� .-; 1� G_$�g, �� G"� �"��V 1� U <�� H��!� ��_0, ��"& 

����, -��""""�J G"F �" ���3 �1:"��p��& �� �"R�, /�0�� 

����F /�!�I� ����;1�F -� "! <�&� ", U��� <�� <��R0��

 -���%)F 1� <3�] O�� �� �0)$�!�I�U�"^m, ����", ��V3 H�J 

-� "! �� �"n�9 G"_$�g, �� G"0�� ��"� G"F �3� �� r}��

�, �&�)Y8�2.(

�P	%:�� (���Y��:<�>���� (�56Y� �!Y�O>- &Y>F &���,-�� p��">

��� a�� ��!< ����)&\6#�� � �b�P���1 /-D�!c��0 .( (�b �� /�0a

�bg�� �20�\4 ���7 q9�� !���� .

H�� <3�] �� )G!�%! H�R�$ S�#�$����, C)E 	 �F ��&

 �%)��05)&�!�%�� -3�F Ui).�F(U������;1�F �t! 1� ��%)F 

�!�""� �""���F /�""!�I� .1�����""%)F �� ����"", )��(%

����;1�F �"� <�&� ", �0)$�"!�I���, '��"? GF /�!�I� .B

�$��0, ��&���8	 �� �=�� G!�%!IgHPCR UCE ", �"!�F

 �)%�� G�),1 �� 6)_n �!�F 3� �� S� '��? GF 3 ��0���!

 �"")Q �""� o�8 "", -��""�J �""F O���F�""�F U�""!����] <�&� "",

G(^` �D)E 	 �!�� ���F .

��� 
�F��"� �F�"�1�� �"n�9 G"_$�g, �I"?� j�& �PCR �� 

O)=�""""� <�"""")�!1 -# /�""""!�I� ����;1�""""F ���""""����

O)$�"""F�I]�!�%��)IgH ( ��""",�R�$ O)"""	3� C)E """	 ��

 /�I"� \�""! 1� O)8P�"&�)QB�""RV S""� 1� <��R0"�� �""F 

�]1�Q; G)9�! GF <�!�� YD0, FR3-# IgH��F .

G!�%! �� �0)$�!�I� O))_	 ��t�, GF -���%)F 6I0E, ��& U

�3� 1� -����	 ��& ��!�, -�]�!�]FISH 3 ':"F -�	�"� 

PCR ��� <�� <��R0�� )2(�3� O�� -�), �� �"&PCR G"F 

G!�%! 1� <��R0�� -�8,� GI%V 1� -�]�!�] Y�q� <�").} ��&

 �!�, <���o�IF ����"(, G"F 1�)! �IJ GF +)! 3 G�)����� ��&

 <��05"] ��F��"� UG"!�%! +)P�! ��)5F �"�� G"0��� ��"	)�.(

��1�� <13�,� -# ����;1�"F �FIgH 1� <��R0"�� �"F PCR S"� 

C)E "	 �� ���D"0h� /�"9 O)J �� 3 <��� UW��� �3�

 /�I� �0)$�!�I� O)	3�B�, r�5*, ���.G_$�g, �� ��"&

U��_0, ��F��"� IgHPCR �"�� �� w�D". G"F G"F �F�"�

G""!�%! C)E ""	 3 S�#�$�	���05"")& ��""�1�� G""� ���""&

-; �� �%)��05"")&�!�%�� G""F �""��, �""& �""_gh C)E ""	 

�%! �"�� G"0��] ���h �)��	 ���, ���])AL�.('��"^J G"F

 G")$3� C)E "	 �� S�#�$�	���05)& �F��1�� ��P �& �=��

 G(^` 3�"�:` ����!�0"�� 1�"�& O)8P�"& �)Q H�R�$ ���F

 �"", r�5"*, ��"�U1� <�"",; �""�� G"F x��""0! N�"�� �""F 

<�� H��!� <��05] '�()(*	U&�"��;�� �0)$�!�I� �F��1�� ��

%�� ��"""�� �� �""")	��R)$3���R�$�!� �"""���F 3 �"""�)p��	���

 O"�� s)h� 3 �_gh C)E 	 GF -�)�� <�� �� S�#�$����,

�%).�F 1� <3�] ��� <���� S%� ��)5F �&)�2L��.(

�"""n�9 G"""_$�g, ����%C)E """	 �"""F -���"""%)F

 /�I""� \�""! 1� O)8P�""& �"")Q ��"",�R�$ S�#�$�	���05"")&

B)/3� <3�] (;1�F ����� �!��F /�!�I� ���� .�"F �n�9 G�)0!

 G"_$�g, 1� <�",; ��� GF x��0! ���� �"(F�g, ��"_0, ��"& .

1� <��R0"�� �"F /�"!�I� ����;1�"F ����FIgHPCR �3� �"F 

o�IF � G�)����� ��&�/�I"� \�"! 1� O)8P�& �)Q ��,�R�$ 

B�3�""9 �� �0)(��"", -�+""), ���""	 ������ �� �""?�� 

�, ���F)�@U�BUA.(

�5�#�$�	�� x$�� G� ����+] �� �"8��,; ��&)CAP ( ��

 /��2��� �� /�!�I� ����;1�F U��� � 0�, ������, �?�� 

/�I� O)8P�& �)Q H�R�$B1� <��R0�� �F IgHPCR <�&� , 

��.U>�"� ���+"] N��� �F BAY,�"� G"!�%! 2AG"!�%! 

����;1�F �����)�"^m, /�"0�� (3������;1�"F �"h�� G"!�%! 

!�I�/�)�R�, /�0�� (<�= "��,1; O)F ���"� 6"I0E, ��"&

 �F�"�1�� O�� �� <����)��� 3 ���"!�� U�"8��,; 1� <�= "��,1; 

�&�� � ���� (-# ����;1�"F �"���F ��t�, GFIgH �"��	 

PCR�� W�1�	 )A.(
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O)8P�& �)Q ��,�R�$/�I� B�!# ����;1�F 3-���8%& 3 S��� ��+7F �0�� 

���

�3�"/+� ��"/�2���o�IF G�)����� ��&BA:0^, ��%)F 

/�I� H�R�$ GFB1� <��R0�� �F �� �]1�Q; G")9�! o�0 , ��&

(IgHPCR) FR3���"h �F�"�1�� ���, /�!�I� ����;1�F �t! 1� 

��� .�� �3�A����, �?�� U<�&� ", �� /�"!�I� ����;1�"F 

���)��(.S�1�� �3� -�%& 1� +)! /+�3� <��R0�� ��"� 3 U

����/�I"� \�"! 1� O)8P�& �)Q H�R�$ ����, �?�� BU

��"� <�&� ", �� �0)$�!�I�)��.(1� <�",; �"�� G"F x��"0!

�""n�9 G""_$�g,)��(%G""_$�g, x��""0! �""F/+""�3� )�A(%3

S�1��)��(%i&���� �^���, �!��. .��� H�J G"F �F�"�

 �)(��,��� %H�"R�$ ���", �� /�!�I� ����;1�F <�&� , ��

 UO)8P�& �)Q �,�!��	 ���F G0��� ���_0, Y�q� .GV�	 �F

 �9 G_$�g, 1� Y?�9 '�)F��	 GF��+] 3 �n ���"_0, ��"&

�, ��1 Y,��J GF <�� � 0�, ��� <���� -��	 :

�L�RV ��P 1� <��R0�� �]1�Q; G)9�! �F <3:J G�FR3GF 

��� �3� �9��! ��!�, -# �	FR23FR1�", YD0, U�!�"�

 �3� '��""hIgHPCR d��+""�� �0)$�""!�I� O)"")_	 �� �� 

�, �&� .G"_$�g, 1� ���)5F 3 �n�9 G_$�g, �� H�"�!� ��"&

 i).�""F ��"",�R�$ /�""!�I� �F�""�1�� ��""t�, G""F <�""�U1�

��&�]1�Q; �9��! GF <�!�� YD0, FR3��� <�� <��R0�� 

�0)$�"!�I� �1�"���8�; �� ��0 ")F ���"!��	 ���"7�	 GF G�

GF �^5!��&�]1�Q; GF <�!�� YD0, FR13FR2�� 3 ���� 

�� ���"� �")IF�h �"F 3 ���D"0h� UW��"� ��3� /�9 O)J

 �0)$�!�I� �1����8�;IgH��� )��L��.(

2L�	 ��V3 �-�)����$ e! 6"I0E, ����", �� w�". ��&

 �0)$�!�I� O))_	 �� �)(��, -�+), �F O)8P�& �)Q ��,�R�$

 ��� ���]�l� ./�m, ��` GF)��U�@(t�� ������", �?�� 

H�R�$ �q�8)$�� 3���	B�/�I"� H�"R�$ ����", �?�� B

� ""0�, |�+""FDLBCL �""�� <�""� <�&� "", )�AU��(.

���&�]1�Q; �"��	 �0)$�!�I� ����F ���F G� IgHPCR G"F 

�, ��� �	 O�� ��V3 '��? �� �!3��GF ���h -�)����$ e!

 ��05)! �0)$�!�I� �1����8�;)2�U��.(�"F G"� ���V -; 1�

 -�+"), 1� �"���+] �)& -���� 1� -����	 �, '�J:`� N���

\�)�)��U�@(t����", �� DLBCL 3FL U<�"���=! G"���� 

O""�� �� �0)$�""!�I� <�&� "", -�+""), O)""F y�""^	�� ����""h�F

���%)F \�)� -�+), �F �&)��U�@(t-�8,� �%! ���� ���F .

BLDNAE0�� "� v��"���F 1� <� &"�)����� ��"")R)� G""�

GF �^5! ��0%�DNA ���F 1� <�,; ��� GF3 <1�"	 ��"&

�"", ���� �""g)*, -�"". �""��F)2�UA(.�""n�9 G""_$�g, �� 

v��E0��DNA o�IF 1� G"!�%! H�"%	 �� G�)����� ��& �"F �"&

 �3� GF GV�	 GI%V 1� �R)� /�0�� ��&PCR -# βO)F�I] 

�"��] ���"h �F��1�� ���, U1��]; /# 1���3�08$� 3.DNA 

G!�%! H�%	 1� <�� v��E0�� 3 ��"F M���, �)R)� ����� �&

G!�%! �)& . G_$�g, 1� ������=! v�� .

@LC)E ""	 G""F �0)$�""!�I� <�&� "", �� �"")(��, -�+""), 

���� �=05F O)8P�& �)Q H�R�$ S�#�$�05)&)22U��.(�"F

���+""] N�""�� <�""� � ""0�, -����""	 G""� ��""_0, ��""&U

/�I� 3 �q�8)$�� H�R�$ �� �0)$�!�I� �1����8�;B|�+F 

� 0�,)DLBCL ( ���"� G"F �^5"! ��0%� �)(��, -�+), �F

 ���", �"�!�, H�"R�$ �Mantle cell <��"%& �")���F H�"R�$ 3

���)2BU�AU��.(

����� �q�"8)$�� H�"R�$ ���", 3� �"& �n�9 G_$�g, �� 

�"��	 <�� ���+] ���(, 1� �0 )F G� ��F /�!�I� ����;1�F

�P�,��)��(%3�8)! �3��� )��(%���)2@UA.(

�"R�$ ���, 3� �& �n�9 G_$�g, �� O)�P i& �")���F H

G"_$�g, �"F ���"(, O"�� G� ��F /�!�I� ����;1�F ����� �"F�; 

)��� (%G""_$�g, 1� 3 ���� �""(F�g,���"",; )�/�@(%�0 "")F

���)2�U�B.(

1� �B���, DLBCL �"n�9 G_$�g, �� UA���", )�A(%

�!��F /�!�I� ����;1�F �����.��"�3 �� ������", �"?�� 

DLBCL ��� <�&� , �� �0)$�!�I� .G_$�g, �m�� �� �&����

�"	���"?�� DLBCL  U�;1�"F�/�"!�I� ��<�&� ", <�"� 

���)2�U��.(

1� 22U-���%)F /3� <3�] �� �n�9 ��%)F ������ ��%)F 

S�#�$�	���05)& C)E 	B cell type lymphoma �"!��F .

O�� 1���� ���, @���, )��(%�� <�&� , ����;1�F .

_$�g, �� "G� ��"���	 GT)I)� �"� H�"�!� -���8%& 3U

1��/�I� H�R�$ C)E 	 �F ��%)F BU������", )�/��(%

����] <�&� , /�!�I� ����;1�F)2�.(G"� ��=�� G_$�g, ��

 ���	 �F�� �"� H��!� -���8%& 3U�� /�"!�I� ����;1�"F ��

C)E 	 �F -���%)F �?��non classifiable NHL <�&� ", 

, 1� G� �� �n�9 G_$�g, �� <�� <�&� , ���()��(%�"0%�

���)��.(
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�3� <�U<��%�BU+)�����

��	

] �� "%)F H3� <3�"�n�9 G_$�g, -���)�1:��p��& ����, 

�q�8)$�� 3 � ���3(U1� H��"� �)"& �� /�"!�I� ����;1�"F 

����=! <�&� , �1:��p��& ����, .�� >�"� ����", H�%	 ��

 �I� /# �),; Y���;UG"!�] �)& -3�F CE , �)%�� <�t�, 

�I� O���F��F ����] <�&� , �!�F �!�"� ���+"] /�!�I� .��

G"F x��0! �F S�#�$�	���05)& C)E 	 -���%)F 1� <3�] O��

 1� <�,; ���PCR ���� �(F�g, bc:,��)���(%.'��^J GF 

3 � ""���3 �1:��p��""& ����"", G""� ���""V -; 1� �""=��

 �� -���J GF �q�8)$�� U�!�"� �"n�9 G_$�g, ���3 �R�, /�0

 H�"J ��"�_, G"F ����", O�� �� /�!�I� ����;1�F ��V3 H�J

 ��"F �"n�9 G"_$�g, �� r}�"� �"^m, ����, ��V3 .G"�)0!

 G"_$�g, x��"0! �"F �n�9 G_$�g, ��"���	)���(%3+$�+!�"] 

)��� (%(F�g,����� )2�U2�.(����F �� +$�+!�] �,�=�& 

]; /# �3� 1���3�08$� G��� H��!� 1��������", �"?�� 

�R�, /�0��)� ���3 �1:��p��& (/�"!�I��!�, '��"? G"F

�""���] <�&� "",)r}�""� �""^m,��(%+)$�""!; 1� e""� �"",�

 �I� 1���3�08$� 3 e8IF3�3�0& �"),; Y����U�"^m, ����", 

�I� 3 ����] j�9 r}�� �� �0)$�!�I��������", �"?�� 

<��� �� .�"9 ��t�, GF �n�9 G_$�g, �� �"^m, ����", j

r}��UG!�%! H�%	 ���F e8IF3�3�0& +)$�!; H��!� �&��G�

d��",1; Ui� ��)5F G��+& 3 <�,; ��� GF x��0! GF GV�	 �F

 �"I� 1� /�"!�I� ����", >��"0�� ���"F ��")R, ��)5F /�"!�I�

�, r�5*, ��� .

/�""!�I� ����;1�""F �""���F IgH 1� <��R0""�� �""F PCR 1� 

�".�F ��q�"F �]a�3 -; r}�"� �"^m, ����", 3 <��"F ����

 ��� �3�*, .-��F �����! �IJ GF r}�� �^m, 13�FDNA 

�h�"R	� r�"E0!� 3 �=$� -���J GF G0�� ��� GFDNA S"� 1� 

���""8	 H�""J U�0)$�""!�I� �""���F �� w�"". -�""I�PCR 3

+)$�"!; H�"J 3 d��",1; H�"�!� ��"F S"� N�"�� �"F �)5R	 

��� <�� ���+] Ue8IF3�3�0&)B�U2AU22UA.(

�"n�9 G"_$�g, -���%)F H�� <3�] )C)E "	 �"F ����",

 �%)��05")&�!�%�� -3�F 3 i).�F ��,�R�$ S�#�$����,(U

����%��0""��� /�""!�I� ����;1�""F ����"",)/3�""V2(.B�%

1��"�3�08$� 3 e8IF3�3�"0& +)$�!; 1� e� <3�] O�� ����,

�I� ����� /# ��t0!� ���, G)9�! �� �),; Y���; 3� �"� S"�

 �!����=! �(I	 /�!�I� 3 �!��F �)%�� G�),1 �� 6)_n �!�F .

�, ���h <��R0�� ���, �� � +���, �m�� �� G� ��)$�,�� ��)]

 �0!; M��E	 MV�, <��F <���F <�)Q \�! 1� -#�*g"� ��&

�, G"V��, Y8 ", �"F �� �%)��05")&�!�%�� H�"�!� 3 ���

�, �1�� .H��!� ���F <3:J GFPCR UFG"!�%! +)P�! ���(, G

���"F i"� i"�9 �"F G"!�%! G"� �$�"9 �� i)05"& ��,1�)!

�%! M���, �%)��05)&�!�%�� ���F .

�F�"�1�� 1� Y?�9 x��0! 3 ����] ��} GP -; GF GV�	 �F 

�F �0)$�!�I�IgHPCR �"n�9 G_$�g, �� )H3� 3 /3� <3�"](U

�, � �09 �$�8$�, �3� 1� <��R0�� G� ���] G�)0! -��	 �

�� U6I0E, Y�q� GF �%)��05)&�!�%�� H��!� H�J '��?

��� �")Q H�"R�$ ����", s")h� 3 �"_gh C)E "	 GF �F��

��� <���� S%� O)8P�& .

����� ���� 
x��""0!�"", -� ""! �""n�9 G""_$�g, 1� <��R0""�� G""� �""&�

IgHPCR �"")Q ��"",�R�$ �$�""8$�, C)E ""	 ��""t�, G""F 

�3� ���"""� ��"""�� �� O)8P�"""& �"""8%� ��"""& �"""�!�,

�%)��05)&�!�%��U��� �� O"�� s")h� C)E "	 G"F �F��

 ���%)F 1� <3�] ��� �)R, ��)5F �& .<13�",� G� O�� <a�3 GF

/�I� /�!�I� ����;1�F �F��1�� �)!� ����� ��B<��R0"�� �"F 

1�IgHPCR UY"F�h 3 W��"� G��"? G"F -3�"(, �3� S�

 "")	��R)$3���R�$ ��&�""��;�� /�""%_, �""���F �� ��""%0J� �

�, r�5*, ���].G"F �$�"8$�, �F��1�� \�! O�� 1� <��R0�� 

�����", 3 i).�"F ��,�R�$ GF o�8 , ����, �� w�D.

 ! H��!� �%)��05)&�!�%�� G� ��"^7F ��"t�, G"F �"�� <�

 �)$�_� �!3� D)E 	 ��&���"^7F 3 -�",�� -; W"^` G"F 3

-���%)F �^h�J�!���� �, G)?�	 ���] .
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Abstract 
Background and Objectives 
Rearrangement of  V, D, and J segments of immunoglobulin heavy chain gene with inserted or 
deleted nucleotides within rearranged segments makes unique hypervariable regions (CDR-3). 
These regions can be used for evaluation of  B cell clonality for the purpose of molecular 
diagnosis of  Non-Hodgkin Lymphoma (NHL) and for confirmatory diagnosis in suspicious 
cases. 
 
Materials and Methods 
In this study, samples of 42 patients were collected from Taleghani, Baqhiyatalah, and 
Aliasghar hospitals; out of this number, there were 22 patients with diagnosis of B cell NHL, 
10 with reactive hyperplasia, and 10 with malignant lymphoma. After DNA extraction from 
formalin fixed paraffin embedded tissues, PCR was done using consensus primers for 
amplification of CDR-3 region. PCR products were analyzed after heteroduplex analysis using 
polyacrylamide gel electrophoresis and silver stain. 
 
Results 
Clonal patterns in group 1 (B cell NHL), 2 (reactive and follicular hyperplasia), and 3 
(morphological diagnosis without immunohistochemistry) were observed in 77.2%, 0%, and 
70% of patients, respectively. 
 
Conclusions 
Our findings are compatible with other international studies with minor differences. The 
diagnosis of B-cell lymphoid malignancy can frequently be substantiated by detecting clonal 
immunoglobulin heavy chain (IGH ) gene rearrangement. 
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