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K M�� �� ���0�*� �� �7 ���	� �&A�$�J�����"7 >�*� 3�7N*� .M�� %&���� �� ,@& G"HIJ 3�7+%"D"EJ 

N"E�< ��<� � ,$�P* 3�7L:��: �� Q�:�P��: Q�P* %&� ��<� ��&� +N*� 
����"� 3�7 ,&��K��D� 3���� 3�D7

 ND*� ,�"4'D� ��<� �'??� R�# Q�:�P� .�� ���0�D*� �D�PCR ,D %";?D* ��D"S:� ,D:A ,&��K��D� 
��DJ

N"E�< � ��� ,*��� �� %"$���P6�:��&� N"*�0?$ Q�:�P� 3�7 ��� ���F ,&�*�?	 ��� �� �7 .

0.�. #��" )�
��� ,P"P=J T�: �� �'	 >�S:� LE$�# .U�P� �)�. LE$�# �� L:��: �& L?"8���� 3�7K
��H�*� �V 
�"*��"W* �

N8�6 ���F ,*��� ��� >�0?$ L� U�@I �& ,E#F �"X �&A�$�J�����"7 G"HIJ �� ���"� .Y��H�D*� �� ZD�

DNA N��[ L".�: 3�7�6��XK �� ���0�*� �� ,0"� Q��?� >�S:� �FR3 �JH \]�? +CDR3%";?* ��"S:� 
A 

N8�6 ���F �"^@J ��� %"$���P6�:��&� ._`�a=PCR ,P� QA 3�� Z@P������7 �"$�:K �� Z� '"K 1&��K

b:� �� � �'	 ���8���@$� '&��6 �'7�I ��-: 3�"K .

/12�� �)
c� %� Q�:�P� ,&��K��� 3���� �)�. LE$�# 
����"��/ �%;$� 3���� ,P� 3� ':��� Q�:�P� .
���D�"� �� ,D@&

 ,$��� ���@J �� Z�PCRZ� �� !"E) ':�� 3���� '&��6 M���6 U�@I N&��: �� � ��� �"�*� L?"� .

3��� /��1� 
, 
�I: � ���� N-��# �7��I� �&�* �� �'	 >�S:� _�E$�# �� ,P� ��] L� �)�. LE$�# f&��: ,D*��� '7�

 
A Q�:�P� ,&��K���IgH �� ���0�*� �� PCR %"@g�D7 �D"X >�0?$ U�@I ���� ,��&��� 3��� 3'"0 M�� +

N*�.,D*��� � �&A�$�J�����D"7 ,D*��� �� 1Dh�. _�Di5]� 
��� ���DF �;&'@& ��?� �� �;&� _��9i L� 

'	 '7��4 1"��J >�0?$ L� U�@I ���� �� ,E#F G"HIJ L� ,��"�*� +,$�@$� .


4+-�
4 5�:>�0?$ 3�7 Q�P* B++%"$���P6�:��&� %";?* ��"S:� 
A ,&��K��� 

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

���� ���� ���:PhD �� � 	�!"�� #"�$%���&' ( ) *+�, (-�.	 #/01� 23-� #�45- �-&' 6�$%+-� �����75- 8�29: � ;�2� �<,�	 6�$%+-� �� � 	�!" 6��= �
#7�� �>?�/�?�?� 

�@AB	 8 � ��� � /+- � �� � 	�!";��� (�75��!<, �
�@AB	 8 � ��� � /+- � �� � 	�!" �C<D, #/01� E FG 6�$%+-� ��75- � C�- H�D<DI	 1J��(-��- ( ) ��D7+- (��&�5 
>( ) 20�- ;�90��J �#5�90 H�D<DI	 1J�� �(-��- ( ) ��D7+- (��&�5 
�K���&' � #� !G *01� 2+ <� #LM @<B%	 6�$% 
��� #"�$%���&' E FG ;�90��J 2+ <� #LM @<B%	 6�$%���&' 
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N5 	 O<� , F= + !�- O<$95 6�<P+& #+� #�-�'&�, PCR *� � �-1., �7J� (-��/!" �

���

���	� 
��� 6&���- 6Q��� 6�$��R &- #� /� � @<B%	 ��" �-

CDLM � @<B%	 �� E S9� �29, �-�� )�, O</T " �<U ��"

��� ������5 �����9J �� � 6� ���, 2���9+�� #A���<B%	 �����"

7���<" + !�- � �� � 	�� 7���<"6��7���= ��,����J #!<0  �-

C7��� 2+- .��� O�- (��, ��J C, &- #F:- W2" E �S9� �� ��"

 C�,�R #���5�90 XO</T �" �<U #���R � #��& ����J ���"

� F5 #7<��+ FJ #5��, ��"B�T#� 20�,)�X�.(

� F�5 #7<��+ FJ #,��&�- B#�-�'&��, #�5��, [���M &- 

O<� ��, F= + !�- #��+�X)�� ���� &- #��/� ���5-  O����	

\���&' C�, � 62�0 ] ��I� #� �/� � �� � 	��!" ���"

 C�R 	 �� � ��!7G- ^,�_ #/!J #A<B%	 ��� *� (- 9G

��-� �-�_ (�1�-&��)�K�.(

;��5- ��, O</T �"�<U E �S9� @<B%	 ��- � �`J- �� 

��� � �� � 	�� 7����<" 2���9+�� � ��R � � ���!a� ����"

 (�/�- #!<0 7�<" + !�- 23 �� ��- �5- ���� ���b��	 ��

&- 6��S75- 29�&�<+ #ac_ @<B%	 C, #,�<75� X��- � 2:��

\���&' #� #� /� � #5��, CF!R &- #F<!/	 ��" 20�, .��

�2a7� H�a��c�X#!<)2�, &- d<) � ) ��- � 8-�7�- ���"

 ��� \<�� H4/%�� &- #�/� (- �9G C, �2<e S9� d7�<5

 �� &- 6��S7�5- �, � 620 ��� *�� � �� � @<B%	����"

 � F5 #7<��+ FJ #5��, 29+�� #� /� �B�T(2<5� �-�, 

��5- 62�0 2<J�	 #ac_ @<B%	 C,)�XfX>.(H���LG C�,

 C�<��- @<B%�	 �� *�� � 	�� 7�<" #,��&�- 29T �" �$��

 CDLM �#��4M ��-2+�7�5- & �9" O</T �" �<U E S9� �29,

#���� ] ����I� ��"2���9�'�� #7<�����+ FJ #,�����&�- X� ���0

<���� S9� #���5��, � g���9<h��	 9� + !�- �����9J ��  ���<	-�S

 O��- [<_� � #ac_ @<B%	 C, (2<5� 6-� �� *�� � �� �

#!<)2, &- 6��= �5- 6299J *!J ��<�, �")�bX?.(

C+ !+ �� #7<��+ FJ O<<a	 � i9� C,(-��!<, �F7B� ��"X

��� &- ( 9J�	 \9�J-� � H4, (�	�5 29+�� ( =�+ = ��"

 #F� 6�<P+& �&-�)PCR ( �5- 620 6��S75-)��(.O�- (�<� �� 

��� �"PCR &- �2�a7� ^�j� C,&- 6��S7�5- (��/�- C�F!R

C+ !+ k F, 29+�� 620 6�<)l ��" 6�7�= XC9<�-��� ��" ���"

 X#7��, 620 C<.	6�7�= 6�<h�5' &- 62�0 C<.	 ��" 1�m� ���"

 C+ !+ &- 6��S75- X(- B75- \���&' E�P+- (�/�- X6&�	 ��" �,

 � C+ !+ �7!J ����D�DNA �7%�<, �<5��3 1<+ �X��,���J 

6��7�= ��5- C7��� ��	)f.(n�%�9� C�J O��- C�, C�R 	 ��,

� F5 � F�5 *� &- ��- � �`J- �� ��!<, *� �� d<)2, ��"

 � F�5 E��!	 O�-�,��9, �5- C7��� �<"�� �<<m	 d<)2, ���"

 O<$9���5 6����<P+& (� �� #+�����/� #�-�'&����, �� ���� 	

= + !�-O<� , F)IgH (2+�-� .PCR ��"�=��U' &- 6��S75- �, 

(� �,�o [M�9� C, CJ ^!/�IgH 8 � [M�9� � 620 ^A7� 

���<m7�)CDR1-CDR3 (#��� ���<`/	 -� C��, �����_ -� ���� 2��99J

 ���<a!R #����5�90 ���<a!R &- ����+ FJ + � ����" ����"

#F� #� ��+ FJ �&�5)��X>X�.(

IgH PCR #�2+- 	�6�� � F�5 B � �� -� ���+ FJ +

 (�<��b��	 �b�� F5 #F� 2�9J #���5�90 ���+ FJ)��.(��,

 &- 6��S7��5-IgHPCRC��+ !+ 2��9+�� *��T J ��<���, ����"

#�� <, #7���, *�T J ���"XC�+ !+ #+& �5 6�<h�5' ���"

���p)FNA ( C+ !+ ���"2�4�5- &- 62�0 62<�0-�	 ���"

 297��" #5��, ^,�_ ��+ FJ #�-�'&�, �i+ &- �� � 7<5)�fK

�>(.

���+ FJ #�-�'&��, #��5�90 �q�3 Ca��c� E�P+- &- W2" 

O<� ��, F= + !�- O<$9��5 6���<P+& (�)IgH (�����, �� ����"

 C��, k /%��� (-����!<, (- B7��5- 1��m� 6�<h��5' � C��9<�-���

#!<)2, ��"2�9�'�� #_-�7�- @<B%	 � i9� C, 2<e S9� ��"

#� d<) � ) &- *<754� r+ 20�, .


 ��� �
���
629�' #5��, �� C�+ !+ X�q�3 �$+ C�9<�-��� k �F, ���"

 (- B7�5- 1�m� 6�<h�5' ��� � @<B%�	 (��&����, ���!<, 

#�ac_ �<U *�� � 	�� 7�<" @<B%	)non definite ( ��� �

k /%�)suspicious ( (� ���+ FJ #�-�'&�, �i+ &- �� S9� C,

 7��= �-��_ #,��&�- �� � O<� , F= + !�- O<$95 6�<P+& 2�9 .

sM�D� C<.	 &- t��b�	��k F, &- #+��/<� C9<�-��� ��"X

] <	��/<� �� sM�D� O�- H�A�B%� ��Lo �, ^��75- ��"

 s!R ��!<, 2+20 ���' .] <	��/<� H�� 7I� � �FI� �, �"

 ��iFU ��, ^�+�	- �, � 620 C9<�-���� � F�1= ��F7B� ���"

 2+20 6�-�  %7�0 .DNAC+ !+ "�� 62�0 C9<�-���� �� 1�<+ 

m� 6�<h5' C+ !+�1��<J &- 6��S75- �, (- B75- High pure 

PCR template  )��u�(��!�' �(2+2�0 v-�B7�5- .�-��,
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��� 6>X6��!0>X(�7��& ��

���

�<S<J &- (�9<!M-DNA #S<J ��79J ^3-�� X620 v-�B75- 

�iFU O<<a	 ^��0DNA (' w F) �)��b/��bOD(��,

 �7� 	 � <, W��29�- 20 E�P+- .th5DNA v-�B7�5- ��"

 , 620 &��=' �� ��� ��E2�G &- (��9<!M- ��.R 2�:�� 

2+2���= &� ���7/�- (' (20 Cac_ Cac_.#,��&�- � i9� C, 

���"�=&�U' &- O<� , F= + !�- O<$95 6�<P+& (� #�-�'&�,

 C<3�+ k�7%�FR3 20 6��S75- .\9�J-� O�- �� ��iFU ��"

MgCl2�/�#F<� X�j �dNTP �bb �"�=&�U' X�j ���/<� 

�b �	 ��X� �� /<� Tag DNA Polymerase (-1�<� C�, �

� 6� , 23-�DNA (-1<� C, (-��!<, ��b ��	 �bbE�= +��+ 

#��.+ dP3 ���b��2�R C���+�, [LM �7<���/<� ���<`/	 

20 .

Q�'< :,P� ��"S:� k?��� L�:�� ^@J ��B? L� ���"��"S:� 
A �

�'	 ,&��K��� %"$���P6�:��&� %";?* 

1.��PCR Q�� k?��� 
FR3A-LJH 

>�� k?��� 
FR3A-VLJH 

C<��- (20 6� 	�+� min �/°C?> min �/°C?> 

(20 6� 	�+� min �/°C?> min �/°C?> 

�"�=&�U' ��A	- 
(Anealing) 

sec >�/°C�f sec >�/°C�b 

6�<P+& ��7�=

)Extension(
min �/°Cf� min �/°Cf� 

^/<5 �-2a	 �b�b

#��.+ ��7�= min �b/°Cf� min �b/°Cf� 

��- \9��J-� � A��I� PCR C��, ^��7��5- ���cD� ]' ���, 

�L�+ ��"�bb/���bb/�)��iFU � ��<S<J C�, C�R 	 �,

DNA C<��- (E�� \9J-� �� � 620 [<_�PCR H� �: C, 

heminested 6��S7�5-  �$�- H� : C, (' &- �7<���/<� *� 

20 .PCR �F/��5 ����	 &- 6��S75- �, PEQLab 2�0 E�P+- .

\9J-� E�!	 ��"PCR C+ !+ ��� �, ^_-23 (-��!<, ��"�

2+20 �-�/	 ��, .� AI�PCR t/F,����7" 1<��+' &- t� 

)��� H�-�3 CD<_� °C?� �� �G�5 *� 2a, �°C>(�,

#F� �� ��� '2<�4��J�%g+� �, � 620 &� ���7/�- �1<�'

 2�����= 62"�%��� 6���D+ .#,����&�- � N�-���0 ����79J �-���,

J-�\9��"PCR ��79J &- ��2R [LM #S9� � �L`� ��"�

20 6��S75- .

Q�'<�:Q��?� ��� �)�. LE$�# �� L� ,0? � N9^ 3�7

L�8�6 ���F ���0�*� ':� 

T�:

Q��?� 
����	 L:��: G"HIJ PCR 

�C9<�-��� k F, 
d<)2, E S9�

 � F5B
��+ FJ + � 

��79J

�L`� 
�C9<�-��� k F, 

d<)2, E S9� 

� F5B
��+ FJ + � 

�C9<�-��� k F, #F� ��+ FJ 

�

� F5 *	 ��"

C7�" ( ) �-

#c<I� 

#F� ��+ FJ 

��79J

#S9� 

�^��75- �cD� ]' 

�&4��h��"

 �j /<� ��

d��5 ��� 

#S9� 

�� ����� 
k F, �q�3 Ca��c� �� 1m� 6�<h5' C+ !+ �� C9<�-��� ��"

 (- B7��5-��@<B%��	 ���, ����!<, � *�� � 	�� 7���<" 

�, d<)2, E S9� C, k /%� �� #ac_ �<U #!<0 7�<" + !�-

 &- 6��S75-PCR (� ���+ FJ #�-�'&��, ��i+ &- IgH �� �� 

2�97��= �-��_ #5��,)��2�R�.((-���!<, #9�5 O<$+��<� 

?�/��±�/>�� , ��5 .�� �J��� (-���!<, &- �S+ f��S+ 

2+� , z+��.t/F,�����7" 1<��+' &- t�X��, &� ����7/�- 

#F� �� ��� g+� � 20 E�P+- 2<�' ^��J' �� � 6�D+ �1<�'

 ���= �-�_ 6��S75-.2�+�, *�� H� �: C, ��+ FJ #�-�'&�, 

6&-2�+- C�, @B%��b��	 ��b�� &��, ��SR f�2�:�� 

20 62"�%� (-��!<, .#F� ��- � �� \9�J-� C�P<7+ X���+ FJ

PCR 2���= 62"�%� (�,��+ �� �<!5- H� : C,)^/�0�.(

�/��#F� � $�- (-��!<, 2:�� 2+�-� (�%+ -� ��+ FJ .^,�_

 \9�J-� E�!	 CJ �5- �Jl ���"PCR C�, C�a��c� O��- �� 

#��	�� H� :)Duplicate ( ��5� C, {��7+ � 2+20 E�P+-

 \9J-� �� �" &- 62�'PCR ��D,�c� d�" ��, ��!<, *� �� 

���0-� .�� ����+ FJ #�-�'&���, �-�-� ��- ��� &- E-2��J |<��" 

� 2�+� L+ ���+ FJ $<�- ��� ���, H� �: C�, �q�3 Ca��c�

��- ��� E���!	 �� #7<����+ FJ + � X����+ FJ #�-�'&���, �-�-� 

20 62"�%�.
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N5 	 O<� , F= + !�- O<$95 6�<P+& #+� #�-�'&�, PCR *� � �-1., �7J� (-��/!" �

���

Q�'</:
A Q�:�P� ,&��K��� ,*��� LS"�:IgH 
����"� 3A�$�J�����"7 M���6 � L:��: 1= � T�: L� L<�J �� 

����	 L:��: T�: L:��: 1= �J�� M���6,�"	���"7�:��&� +3A�$ Q�:�P� ,*��� 

�C9<�-��� k F, #75 � H�a��q �Kt<	 J�� 7<5 S9� �K]l�J E S9� #F� ��+ FJ 

�C9<�-��� k F, #75 � H�a��q �KE S9� C, k /%� �K#%9J-� 29�'�� #F� ��+ FJ 

�C9<�-��� k F, 6� 	 � �� ��" �K\+��, O<��� CR�� �, E S9� �K4��h��" #%9J-� �& ��+ FJ + � 

>C9<�-��� k F, #+��= 6� 	 
�K#%9J-� �&4��h��" �K� F5 E S9� B&- #�9U }�1, 

� F5T
��+ FJ + � 

�( <5-�<h5' (- B75- 1m� �KE S9� C, k /%� ��+ FJ + � 

�C9<�-��� k F, (- B75- 1m� 
�KO<����� C��R�� ���, E ��S9� C��, k /%��� �K�47��)- 

<	-�S<���� S9� 
��+ FJ + � 

fC9<�-��� k F, t/+����&�+ 6� 	 � F5 ~ + &-  <	-�S<���� S9� �47)- C, k /%�T��+ FJ + � 

�C9<�-��� k F, #+��= 6� 	 � F5 E S9�B}�1, ��+ FJ + � 

�K� F5 ~ + &- j�, CR�� �, O</T "�<U E S9� B
?C9<�-��� k F, ��/���5 ���S9� 62U 

�KO</T " E S9� 
��+ FJ + � 

�b C9<�-��� k F, #75 � H�a��q �;2<e $+ � t�& /<� ��+ FJ + � 

�� C9<�-��� k F, #75 � H�a��q �;2<e $+ � t�& /<� ��+ FJ + � 

�� C9<�-��� k F, ���S9� 62U ��/���5 �*<h<	' ��/<	� J-��� �&4��h��" #ac_ �<U 

1l	 :mP� QA K�n&5"'�%b:� K": �� �'	 o�"��-: _��� N*�.

`&% L� p��� �n��  qq J�rPn�: N0<"o'+`&%�N9^ Q��?n 

�K��� ���&�? m�` � Q�:�P&%�m$� �� L� p��� "L� s�lI ���

N*� >�0?$ Q�:�Pn�? _��h L� L* �7 �� Ln)':�� tJ�� +kP8

` �� ��F&%�(N*� GHI .`&%c Q��?n L� Ln N*� m0?

�*� _��h"N*� GHI �)0* L	��n��"'N*� �'	 GHI(.

`&%�N*� L:��: 
�'� Q��?n .

6��!0 ��!<, �� , #+�7I	 E-2+- #75 � H�a��q �-�-� .

���!<, O��- *�� � 	�� 7�<" #5��, ��XE �S9� @<B%�	 

20 ��c� #75 �.O�- X#!<0 7�<" + !�- E�P+- &- t� ��- 

2<��	 @<B%	 C7��� � 2���$+ ��, #!<0 7��<" + !�- ���"

 � �L+ ��=&��5 *<7�54� r+ 29�'�� *� � R� .#�5��, ��

#F� � $�- �� � O�- ��+ FJ #�-�'&�, 20 62"�%� ��+ FJ .

��q�3 C�a��c� �$�� ��!<, �� � 	�� ��-1= �� )���!<,

 6��!0�(X&- t<	 �J �� 7<�5 S9� #�_-�7�- @<B%�	 E�1� 

��c� ]l�J E S9� � , 62���= .��+ FJ #�-�'&�, #5��, ��

 (�IgH#F� � $�- �-�-� ��!<, O�- X� , ��+ FJ .

6��!0 ��!<, �E �S9� @<B%�	 CJ �� � 	�� ��-1= �, 

C�a��c� ��-� � �, C7)��5 ���c� -� O<��� CR�� �, \+��,

 20 �q�3 .#�5��, E��P+- ���!<, O�- �� � 	�� ��-1= ��

 N��5 	 #� ��/� �PCR C��, @<B%���	 2��<��	 � ��i9�

 � , 620 C<: 	 X*�� � �� � .���+ FJ #�-�'&�, #5��, ��

 (�IgH2���= 62"�%� ��+ FJ + � #�-�'&�, ��!<, O�- .

= �� �	�� ��-1�� �!<, �� ��!0 ���6��>��h��" ��&4 

J-�%9��-1�= ���- � , 62���= ��c� @<B%	 (- 9G C, #

1 2 3 4 5 6 7 8

100 bp 
80 bp 
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��� 6>X6��!0>X(�7��& ��

���

sS+ C, 8 � ��!<, #!<0 7�<" + !�- � F�5 E S9� � R� B

� F5 &- #9U �%79� }�1,T)TCRBCL ( @<B%	 � � ,

 #!+ 2<��	 -� #%9J-� �&4��h��" ��J .���+ FJ + � � �$�-

 2��0 62"�%��� ����!<, O���- ����+ FJ #�-�'&���, #��5��, ��.

6��!0 (-��!<,���s!P	 �, �� #7<�5 S9� k /%�� ��"

(- B75- 1m�X(� ��+ FJ #�-�'&�, IgH-� 2+�-� (�%+ .

6��!���0 �����!<,f� *<� /���5��/<� #���5��, �� 

&-  �<	-�S<���� S9� �47�)- C�, k /%� #!<0 7�<" + !�-

 � F�5 ~ +T� �, .���!<, #!<0 7��<" + !�- ��-1�= �� 

8 �XN5 	 #� /� � #5��, E�P+- PCR � R� 2<��	 �-�,

 � , 620 C<: 	  <	-�S<���� S9� �47)- .�-�'&��, �� � O�- #

(� ��+ FJIgH �-� (�%+ -� .(� ���+ FJ #�-�'&��,IgH �� 

E �S9� C�, k /%�� *�� � 	�� 7��<" @<B%�	 ��, ��!<,

 � F5 d<)2,B2���= 62"�%� )6��!0 ��!<,�.(

��-1�= �� �-�-� (-���!<, &- #�/� ��q�3 Ca��c� ��

 � , H��S7� @<B%	 �, �� � 	��)6��!0 ��!<,?.(#/� ��

 ��-1= &- �"E �S9� ��$�� �� � O</T " E S9� @<B%	

 � F5 ~ + &- O</T " �<UB���c� j��, C�R�� �, }�1, 

� , 620 .(� ���+ FJ #�-�'&��, #5��, �� ��!<, O�-IgH X

�-� (�%+ -� #7<��+ FJ + �.

t�& /<� *�� � 	�� 7�<" @<B%	 �, ��!<, �� �" ��

;2����<e $+ �X(� ������+ FJ #�-�'&�����, IgH%����� 62"�

2���=)6��!0 (-��!<,�bX��.(�� ��.9	 X��q�3 Ca��c� ��

 ��!<, *�)�/�%��- � ((� ���+ FJ #�-�'&��, #�5��,IgH 

�0-2+ �, �� #ac_ CP<7+)6��!0 ��!<,��(.

�&4��h���" @<B%�	 X��!<, O�- �� � 	�� ��-1= ��

 #�-�'&��, #�5��, �� X� �, 62�0 �Jl ��/<	� J-��� *<h<	'

��+ FJ (� IgH 62"�%�� �<!�5- C9<�& �� �<aq 2+�, *� 

20 .

#�5��, &- ^�:�3 C�P<7+ #�ac_ �<��S	 ��<	�	 O�2,

 ��+ FJ #�-�'&�, 2����$+ ��<� X��!<, O�- �� � �� .�� ��"

 (� ���+ FJ #�-�'&�, X�q�3 Ca��c� �L`� ��79J �� �IgH 

6&-2+- �, @B%� 2+�, *� H� : C, -��b�	��b��SR 

� �� &�, #F� �2+�-� (�%+ 2<�' ^��J' .#F� � $�- �� ��+ FJ

 �� �� ���q-� �<!��5- H� ��: C��, #��S9� ����79J ��- ���

#F� 20 62"�%� 2<�' ^��J' .

��� 
�&�- �,��7�<" #�� �	���� � �+ !�- � *�7�<" �!<0 �#

�<a!R 6��� �� (-��!<, #7<5 S9� ��" C�, �P9� ��- � &- �-

 �<`/	 �<"�� [<_� #��5�90 � F�5 O��- �� � 62����$+ ��"

 d<) � ))#%9J-� (d<)2�, ��)E �S9� ((' (� �, �� -� ��"

6��� #� #_�, E�.,- &- �- ��-�= .&- 6��S7�5- ���- � O<9T ��

��� #7<��+ FJ #� /� � #5��, 29+�� #/!J @<B%	 ��"

 O<� �, F= + !�- O<$95 6�<P+& (� #�-�'&�, #,��&�- N5 	

�5- 62���= C<: 	)�bX?X>.(

C�+ !+ ��q�3 Ca��c� �� C�, � �,�� ���"����, ���!<, 

��� #�ac_ �<U #!<0 7�<" + !�- � *�� � �� � @<B%	

 (� ���+ FJ #�-�'&��, ��i+ &- d<)2, E S9� C, k /%�IgH 

297��= �-�_ #,��&�- �� � .»#ac_ �<U «84�M- ���- �� C�,

 #!<0 7��<" + !�- ��� *�� � 	�� 7��<" #,���&�- C�J 20

 C7)��5 ��c� -� �2<e S9� #!<)2, � R� ��!<, *� C+ !+

 @<B%	 2<��	 �-�, ��- � ,XN�5 	 #� /� � #5��, E�P+- 

PCR � , 620 C<: 	 .#�5��, �� C�J #+-���!<, O<�9T d"

 k /%� *�� � �� � C,��-1�= �2�<e S9� #!<)2�, *�

 2+� , 620X��- � (- 9G C,»k /%�� «��q�3 C�a��c� ��-�

2+2��0.&-�����q�3 C��a��c� ����!<,XC��, ����+ FJ #�-�'&���, 

�� ��+ FJ + � � $�- H� :f�20 62"�%� 2:�� .;��

(-����/!" �Xk ��F, ����" (- B7��5- 1��m� #���� <, C��9<�-���

#+-������!<,-�� *�� � 	�� 7�����<" #����5��, �� C����J 

#��ac_ ���<U ���� � k /%��� (- ��9G C��, #!<0 7���<" + !�-

CDLM 2+� , 620 �29,X#�-�'&��, �i+ &- (� ���+ FJ IgH ��, 

C<3�+ k�7%� ��"�=&�U' &- 6��S75-FR3 2�+��J #�5��, .

(' �� ���">�(� ����+ FJ #�-�'&���, �� ��� 2��:�� IgH -� 

�-2D� &- CJ 2+��J 62"�%� ��q�3 C�a��c� �� 620 62"�%�

 �5- �7!J)��.( 	���� �>d<)2�, E S9� C, k /%� ��!<, 

�����J #,�����&�- �����+ FJ #�-�'&����, ����i+ &- -� �� ��b

�� �)>/f�(%���J 62"�%�� -� ��+ FJ #�-�'&�, .C�a��c� ��

 ��>/��%�F� � �$�- Xk /%�� ��- �#(�%�+ -� ���+ FJ

 �� � 2+�-��/f%#7<��+ FJ #5��, �� #ac_ CP<7+ 1<+ ��- �

 2���$+ ^:�3)�?.(C�a��c� 2�9+�� 1�<+ ��q�3 C�a��c� ��

  	���� #�/� �� ���+ FJ #�-�'&�, #5��,-���!<, &(-)�/�%

��- � (��0-2+ #�� �� #ac_ CP<7+ .#�-�'&��, #�5��, ��
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N5 	 O<� , F= + !�- O<$95 6�<P+& #+� #�-�'&�, PCR *� � �-1., �7J� (-��/!" �

���

�� �<!�5- C9<�& t� �� �<aq 2+�, *� X��!<, O�- ��+ FJ

 #F� �� 20 62"�%� 2<�' ^��J' .O��- (�-��-�_ �<	�	 O�2,

#F� (-��!<, 6��= �� �� � (�/�- ��+ FJ �� ��+ FJ � L+ ���� .

���!<, *�� � 	�� 7��<" @<B%	 �� 6��!�0�C�a��c� 

� �, #+�7I	 E-2+- #75 � H�a��q �-�-� CJ �q�3X� �R� 

� , 62���= ��c� d<)2, E S9� .#!<0 7�<" + !�- #,��&�-

 @<B%�	 � � L+ d<)2, 29�'�� *� � R� sS+ C, �� � O�-

 #�!+ 2�<��	 -� *�� � 	�� 7�<" ���J .#�-�'&��, #�5��, ��

 (� ��+ FJIgH #F� � $�- X��!<, O�- 2�0 62"�%� ��+ FJ .

2��9+�� 1��<+ #� ��/� � #��5��, &- ^��:�3 C��P<7+ O�-�,���9,

� L+ ��=&�5 #!<)2, � R� �, #!<0 7�<" + !�- .

(� ���+ FJ #�-�'&��, #5��, �� IgH �a���q #7�5 � H

#�!+ s��0 ]l�J #S9� ��- � &��, XE S9� C, k /%� 2�0�, .

�� #7<��5 S9� ���<a!R C��J #����R (' &- ^��,�D� C��cD+ �� 

�-��_ 62�9J-�� H� �: C�, ����L��U k /%� #75 � H�a��q

 ��2�I� 1<+ �2<e S9� � F5 �-2a	 H�a��q O�- �� � 2+�-�

#� #�-�'&��, #�5��, �� ]l��J ��L`� ��- �� &���, X20�,

 ��<=�� ��+ FJ ��7%�<, (��/�- &- ��5 � k /%�� ���"

��<= �-�_ CR 	 �� � 2��, � 6� , �-�� )�,)��K�b.(

��a��c� ��CN��5 	 C��J �-���� ��	 ��� (-����/!" �

k F, C9<�-��� ��"��� F�5 ~ + &- #75 � E S9� �, ��!<, B

(� ����+ FJ #�-�'&���, X2��0 E���P+-IgH �� ?�� ��� )��(%

2���= 62"�%� .(�-��-��_ d�" ���9J �� ��, �� C�a��c� ��

X#9<����, #��5��, &- ^��:�3 H���G4M- � #!<0 7���<" + !�-

 (� ��+ FJ #�-�'&�,IgH �� ��%E �S9� C�, k /%� ��- �

 � F���5 ~ ���+ &- #7���5 �B@<B%���	 C���, #,�<7���5� X

#ac_)definite ((�/�- #75 � E S9� 2���= ����)��.(

��.<+ ��J C<: 	 �- �� �� ��� ���+ FJ #�-�'&��, C�J �

���5- 62��0 62"�%��� k /%��� #7��5 � H�a����qX&-

� F5 � #,�.7�- ��"& 	���� �9G C�, ��5 � #a<LM ��" (- 

 #�DF	 �L`� &- �	 � 0 6��S75- #7<��+ FJ #5��, #S9� ��79J

 FR ]l�J �L`� ��- � (20<=���= ��)��.(

" �� �<9T d�.9%<� O�J ���� �� ���;�5- �, CJ ���-  

#!<0 7�<" + !�-X� F5 ��"B�-2a	 #75 � H�a��q �� 

��� X2��+�-� �-���_ 62��9J-�� H� ��: C��, � C7��0-� ���2��I

 � R� H� : ��+ FJ #�-�'&�, IgH X#� �/� � #�5��, �� 

\9J-�PCR #��	 C5 H� : C, )triplicate ( � � �0 E�P+-

 C�P<7+ X�� � C5 �" �� ��+ FJ #�-�'&�, 62"�%� H� : ��

 ���= #DF	 #a_-� �L`� X��+ FJ #�-�'&�, #5��, .Ca��c� ��

 H�a���q �-�-� (-���!<, &-��!<F� 6�<P+& \9J-� 1<+ �q�3

 /%� #75 � � 2�0 E��P+- #��	 C5 H� : C, E S9� C, k 

2���= 62"�%� � L_ ^,�_ ������-�/	 .

#��ac_ C�P<7+ (�2�, ���� � k /%�� ��- �� #�5��, ��

 E �S9� &- d<)2�, E S9� #_-�7�- @<B%	 X*�� � 	�� 7�<"

 6Q�� �<!"- �-�-� ]l�J �5- �- .6��!�0 ���!<,�C�a��c� 

�$+�<, CJ �� � 	�� ��-1= �, �q�3 #_-�7�- @<B%	 E�1�

 @<B%�	 \�B, C�, � , ]l�J E S9� &- t<	 J�� 7<5 S9�

 20 ~�R�- 2+ <� 6�$%���&' #� /� � .#7<���+ FJ #5��, ��

 �2a7� ��"�-�/	 �� �<!5- 6�i9� X8 � ��!<,PCR 62"�%� 

#F� �� � O�- CP<7+ �� 2���= 20 ��-1= ��+ FJ .62"�%��

 #F� � $�- ��!<, O�- �� ��+ FJX R� ��c� -� ]l�J E S9� �

��/+ ���!3 t<	 J�� 7<5 S9� @<B%	 &- � �)�5 .

6��7�= 6��= ���!<, &- �- ^�,�_ \�-1��- �, #75 � ��"

 �<5 S9� CR 	 297��" 6-��!" ��5 � �� �" .(����� �-��,

 �&4��h����" #�_-�7�- @<B%�	 X#c�-��0 O<�9T �� ���!<,

 �5- ����q *<754� r+ ��"29�'�� &- #%9J-�.t= �" 

��5 ���bb� k F, C9<�-��� ��"��E S9� ��<=�� �, ��!<, 

(� ��+ FJ #�-�'&�, �i+ &- -� #75 �IgH ���J #�5��, .��

(� #7<���+ FJ #�5��, &- ^�:�3 {��7+ �� Ca��c�IgH ��, 

E���!	 #!<0 7���<" + !�- � *�� � 	�� 7���<" @<B%��	

�0-� �D,�c� 620 #,��&�- (-��!<,)�>.(

0 ��!<, 6��!�\+���, E S9� *�� � �� � @<B%	 �, X

6� 	 � R� �$+�<, CJ #9<��, H�G4M- � O<��� CR�� �, ���"

 C�� �� ��/� ��.R #� �/� � �� � 	�!" \B, C, X� , �"

 (� ���+ FJ #�-�'&��, #5��,IgH 2�0 ~��R�- .;��5- ��,

��-1= ��" �2a7� XC�� ��<=�� @<B%	 d<)2, E S9� �, �"

 � 6� , �- 0� ���+ FJ �<a!R � R� #5��, N�-�0 O�- ��

 � F5B�<5 S9� �� #� �j e �' ��" ��<U � �M C�, 2�+- 	

 �&��5 ���c� -� � ��� E �S9� @<B%�	 d<D7��)�fK��.(

� : �� CJ �5- 620 C<: 	HC�� ��<=�� C, *0 ��, ��"

 d<)2, E S9�X���+ FJ #�-�'&�, #5��, E-2_- O<��- (- 9G C, 

s��� �, �-�j ��' /+ �j �e )BAL(� �0 E��P+- .�� th�5 
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��� 6>X6��!0>X(�7��& ��

���

� F5 ��+ FJ �<a!R 62"�%� H� :B#5��, �� PCR X

#,���&�- �-��, #�3-�R ��, #�� <, 29+�� #!R�.	 ��� &-

 g+� � *�� � 	�� 7�<" 6��S7�5- #!<0 7��<" + !�- �1<�'

���=)�bK��.((� ��+ FJ #�-�'&�, 62"�%�IgH C�+ !+ �� 

<�-��� k F, &- 62�' �5� C,6��!0 ��!<, C9��q�3 Ca��c� 

6� 	 �-�-� CJ C�� �� k /%� �2a7� ��" � �R� &- X� , �"

 #� ���!3 d<)2, E S9� ��J .��$�� ��!<, �� � 	�� ��-1=

���q�3 C��a��c�)6��!��0 ����!<,>(�&4��h����" @<B%��	

 C�7��� CJ #��3 �� � , 6��J ��c� -� #%9J-� #�5��, ���"

 , 8 � ��!<, #!<0 7�<" + !�- � F5 E S9� sS+ CB}�1�, 

� F��5 &- #��9U �%��79�T)TCRBCL ( ���, � 62��0 E4��G-

 � L+ ��=&�5 *<� /5��/<� @<B%	 .TCRBCL ��- � &- 

� F5 O</T "�<U ��� S9� ���+BC�DLM �� � 6� �, �2�9,

REAL X6����= ����&DLBCL#��� ] ���I� �����=)��.(

#��_-�7�- @<B%��	TCRBCL E ��S9� � ]l���J E ��S9� &- 

O</T ���"~ ���+ &- ������U �<���5 S9� )Lymphocyte 

predominant(��5- �- 0� )��.(*��� � 	�� #�5��, ��

TCRBCL 1<T�+ �<a!R �, � F5 ��"Bd<)2,X@B%� 

#� CJ ���= 9� O�-SE � F5 ����& �-2a	 O<, ��T#%9J-� 

�5- C7��= �-�_)��(.CJ #��R (' &- TCRBCL ��- �� &- 

���+DLBCL #� ] �I� ���=)�%K�%��- �(XCa��c� �-

��+ FJ #�-�'&�, CJIgH �=&��U' �SR *� &- 6��S75- �, -� 

C<3�+FR3 2����$+ ����� 29J #5��, )��(.���3 ��" C�,

 6��!�0 ���!<, �� ���+ FJ #�-�'&�, 62"�%�>C�7��� &- ���"

 � �R� 62�99J ���c� � 6���J ����!3 #!<0 7�<" + !�-

TCRBCL � , .��<=�� ��-1= �, ��!<, �� C�, k /%�� �

(- B7��5- 1��m� E ��S9�X(� ����+ FJ #�-�'&���, IgH (�%��+ -� 

2+�-�)6��!0 (-��!<,���.(#� �/� � #5��, �<	�	 O�2,

 &- 6��S7�5- ��,IgHPCR s�!P	 (� �, d<)2��, &- 1�<+ ����"

 �� O��- (- B7�5- 1�m� �� 620 62"�%� k /%� #7<5 S9�

�����J ������!3 X�����!<, .#���=Q�� � *����� � �� � �����"

+ !�- (' ;��5- ��, C�J 2�+�-� � �R� ��2a7� *�� �  ��"

 #%9J-� 2+�� *� &- 2<e S9� #!<)2, *� #_-�7�- @<B%	

(�/�- �5- ���� .s!P	 ��`� � M C,d<)2�, #7<�5 S9� ��"

 , C���D� ���� ) ~- +- d<�)XC�, ^���!	 �,}�1 (� �, ��	

 6��= �� � C70-� �"�#�� 62"�%�� �7%�<, �-2�a	 �, #2+ �0 .

- �, 6�4G s!P	 O� C<�0�3 �-�-� ��j �!a� d<)2, ��" ���"

 #!+ @B%� � ��2I� � F�5 ��5- O�/!� � 290�, ���"

 �<�5 ���J�$� C�F!R &- (- B75- 1m� #a<LM C�M�3- -� ��"

299J)�>.(s�!P	 *�� � + !�- #5��, �� #7<�5 S9� ���"

 � F5 d<)2,BX@)�0 �i+ &- � F5 ��"#2�9+�� CD20 

��5 C��J #����3 �� 297���" ���L`�� F ���i+ &- C��J #����"

@)�0 �<5 S9� ��"T#� �L`� 629J-�� H� : C, 290�,

 #�� 62"�%� ��2I� �2+ �0 .s�!P	 ^�,�D� C�cD+ �� ���"

� ) � F5 &- 62!G� M C, #7<5 S9� d<) ���"T^</%�	 

620 2+-)��.(H��S	 O�- � R� �, s!P	 (�<� �" � �) ��"

 B%	 X(- B75- 1m� �� #7<5 S9� d<)2, � d<) #_-�7�- @<

 6��� �� �$�2/� &- �<a!R �� O�- �- 0� ��<�, ��- � &- �-

 #� O/!� �<U #73 �� �C�J #c�-�0 �� w A) C, X20�,

 C�7��� ��5- d.L�� 1�<+ ���!<, #9<���, ���")��.(-�&- � O�, 

s!P	 (- B7�5- 1�m� d<)2, #7<5 S9� ��"��&- -� ���!<, 

��+ FJ #�-�'&�, �i+IgH ���J #5��, .�� �� >>%��- ��

 ����J 62"�%��� -� #7<����+ FJ + � .��- ��� &- E-2��J |<��"

s!P	 � �) ��" #�-�'&��, �-�-� (- B7�5- 1�m� �� d<�)

 #F� ��- � E�!	 � 2+� L+ ��+ FJ 2+�-� (�%+ -� #7<��+ FJ .O�-

 [DI� ��<"�� #�ac_ @<B%�	 CJ ���- � �� ��J C<: 	

s!P	 ��� ��, C�</	 ��, (- B75- 1m� #7<5 S9� ��" �"��

(�/�- *�� � �� � E 5�� ��<+ ����X#�-�'&��, #5��, &- 

�� ��+ FJIgH N5 	 PCR &- 6��S75- �, �	 � 0 6��, � 5 

C7��� ��"PCR C�7��� ��9J �� *��� � �� � � #9<���, ���"X

�5� (�/�- #ac_ @<B%	 C, #,�� ���= ����)��(.

�� ���, �� � 	���� ��-1��= �� �-�-� C��J �����!<, �� 

B%	 O</T �" ��<U E �S9� � O</T �" E S9� H��S7� @<

 � F5B(� ��+ FJ #�-�'&�, X� , j�, CR�� �, IgH 62"�%� 

2���=)6��!0 ��!<,?.(

 F�' (-��/!" ��E �S9� ��F7B� ~- �+- C�, 47L� ��!<, 

(� ��+ FJ #�-�'&�, �i+ &- -� O</T "IgH 2�+��J #5��, 

J + � (-����!<, &- E-2��J |<��" �� �62"�%��� -� #7<����+ F

2��+��/+)�f.((-� C��, 47��L� (-����!<, �� 1��<+ (-����/!" �

O</T ���"X#���F� � ���$�- (� �����+ FJIgH 62"�%���� -� 

2+��J)��.( 	����� �� �bO</T �" E �S9� ~- �+- 2�:�� 

(� ��+ FJ #�-�'&�,IgH ���J 62"�%�� -� )��.(C�a��c� ��
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N5 	 O<� , F= + !�- O<$95 6�<P+& #+� #�-�'&�, PCR *� � �-1., �7J� (-��/!" �

���

���>%� F��5 ~ ��+ &- O</T ��" ���<U E ��S9� ��- ���BX

�'&�,-2+�-� (�%+ -� ��+ FJ #�)�?.(C�+�=-2R C�a��c� �� �-

N5 	 CJ �����	 �g+� 2�0 E��P+- X(� ���+ FJ #�-�'&��, 

IgH � F5 �� #7���, sM��D� &- 62�0 -2R }�L970-2�� ��"

2���= 62"�%�)>bX�?.(

��<U E �S9� � O</T " E S9� #_-�7�- @<B%	 29T �" 

� F5 ~ + &- O</T "B7�5- ��, #�-�'&��, #�5��, &- 6��S

 (� ��+ FJIgH |<�" �� ( 9J��	 ��� H��G4M- ;�5- �, X

Ca��c� ��`J- C�J O��- C�, CR 	 �, X�5- 62���$+ #5��, �-

 (� ��+ FJ #�-�'&�, 2_�� O</T " E S9� ��- �IgH X297�" 

(� ��+ FJ #�-�'&�, 62"�%�IgH 6��!0 ��!<, �� ?C�a��c� 

C7��� X�q�3 R� sS+ C, �- ~ �+ &- O</T �" ��<U E �S9� � 

 � F5B#� ] �I� O</T �" E �S9� @<B%	 &- � ���=

#!+ ���!3 29J .

t�& �/<� *�� � 	�� 7��<" @<B%�	 �, ��!<, �� �" 

 �<	-�S<���� S9� �47)- C, k /%� ��!<, 1<+ � ;2<e $+ �

 � F5 ~ + &-T(� ��+ FJ #�-�'&�, XIgH X2�+�-� (�%�+ -� 

�'&�, 62"�%� (� ��+ FJ #�-IgH �� � F5 ��"�� S9�T�� 

� ��5- 620 ��-1= �2a7� H�a��c� 6�� ��, 8��Lc+- E2�G 

#� F5)Lineage infidelity(��-� E�+ )>�X>�X��.(

��+ FJ #�-�'&�, #5��, �, 6�4G IgH 8 �� ���!<, C5 X

� F�5 62�+�<= ����= 6�<P+& (� ��+ FJ #�-�'&�, �i+ &-T

�- �� � 1<+ #�F� � �$�- � 2�97��= �-��_ #,���& (� ���+ FJ

 �������= 6����<P+&TCR 2���+�-� (�%���+ -� .#���5��, ��

� ��!a� *�� � 7���<"X�"�L��0 ;2��<e $+ � t�& ��/<� 

@<B%	 � C70-� d<) � ) #,�.7�- ��"& 	���� �, ����&

 d<�) � �) ��"2�+�� &- �2�<e S9� #!<)2, O�- #_-�7�-

#� 20�, �- 0� 2+- 	)>�.(

(' &- (� ���+ FJ #�-�'&�, #5��, 6&���- CJ #��RIgH 

��- � ���#ac_ �<U @<B%	 �, ��<U E �S9� k /%�� ���

 6Q�� �<!"- �-�-� O</T " #� �- #	��-2�_- C, CR 	 X20�,

 n���D	�- -� #� ��/� � ��� O���- #��=Q�� � �<5����3 C��J

#� �5- ����q 2"� ., H��-2_- O�- CF!R &-���& ��- � C

#� �J 6��0- (- 	�.

(� ��+ FJ #�-�'&�, #5��, 29T �" IgH &- 6��S7�5- ��, 

C�<3�+ C�, 62+ �0 ^A�7� �=&��U' �SR *�FR3 �-�-� X

��2�I� (' ]l��J ��L`� ��- �� � 6� , #� L_ ^,�_ #=Q��

 \9J-� X#��!73- ]l�J ��- � &- 1<"�� � i9� C, X�5- �"��

PCR ���!<, ��" �-�, #��	 C5 �� � #��	�� H� : C, 2��, 

\9�J-� ������-�/	 62"�%� H� : �� � 2+ 0 E�P+- X��"

 ����= #�DF	 #a_-� �L`� CP<7+ .��D	�- �-��,��<5���3 

��+ FJ #�-�'&�, #5��,IgH ]l�J #S9� ��- � &- 1<"�� �X

#F� 6�<P+& \9J-� ^_-23 2��, ��!<, �" &-����-��/	 ���, 

�� ��" �� ���+ FJ #�-�'&��, � R� E2G H� : �� � � 0

J-�X\9 ���= #DF	 #S9� CP<7+ .&- ��5- �7., O�- �, 6�4G

 �5���� [M�9� C, CJ #��"�=&�U' #� ^A7� 2+ 0)FR1 �

FR2(X6��S7��5- ]l���J #��S9� ��- ��� &- ��<= ��FR �-���, 

� 0)��.(

C�+ !+ #,��&�- �� �$�� d.� C���� ��<S<J X#7���, ���"

 �5- C+ !+ .v-�B7�5- C�J #	� : ��DNA - #7!��_ &- &

��<=�� CJ � 0 E�P+- (- B75- 1m� �� C9<�-��� k F, C+ !+

 � F5 �, � F5 (-1<� �� X��-2+ �� � 	 ��" �� �� � 	 ��"

 �5- dJ ('X��-� � R� ]l�J #S9� &��, (�/�- .O<�9T ��

 d7�<5 &- 6��S75- ���- �Microdisection C<�: 	 ��<��, 

#� ����=)>>.(�75� d7��<5 O��- C�, C�J �1�J-�� �� #�5

2+�-2+X��, �-2a	 \�-1�- v-�B7�5- � C�9<�-��� k F, &- �"

DNA , �� <#� C<: 	 �, + *� &- \� 0 .O��- ��, 6�4G

 �� ��- �� ��`J- �� 6����, O<����� &- 6��S75- E2G C, CR 	 �,

 v-�B75- X� %JDNA ��, ��5- O�/!� C�9<�-��� k �F, &- 

��<S<J ^<�� O<!" C, X� 0 CR- � ^/%�DNA -�B7�5- v

#5��, N5 	 2��, 620 #,��&�- �� � #S<J ��79J [<_� ��"

��<= �-�_ .

2��, C%�<!" ���+ FJ + � 2�+�, � ��3 CJ �0-� CR 	

 #!+ #!<)2, ���a� 20�,Xd<�) � �) N�-��0 &- #"��= 

t�& 7<5 S9� 29+��CD8+)#"��=CD4+(#	��� ��= X���"

� �����) #�-2�����7,- ^�����3-�� X�������+ FJ + � d<�����)

S<���� S9�( <5-� ��"EBV � #9!�- @D+ �, (-��!<, X�L`� 

� F��5 ~ ��+ &- #7��5 � d<��) � ��) ����"�<`/	T2��9+�� 

#� t�& � ���2<e 	�� S9� 29�0�, C7�0-� ��+ FJ �%9� 29+- 	 .

N�-�0 C, CR 	 �, 2��, 6�- !" ��+ FJ #5��, {��7+ O�-�,�9,

X#9<��, (-���!<, #!<0 7�<" + !�- � *�� � �� � @<B%	

�<�S	��<$+ �-�_ H���_ �� � #��.9	 C, � ���= )>�.(
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��� 6>X6��!0>X(�7��& ��

��	

����� ���� 
�� 62�0 E��P+- H��a��c� ����5 ��, �q�3 Ca��c� {��7+ 

��,����J C��9<�&IgHPCR #��ac_ @<B%��	 C��, *��!J ��

E S9� C�, C�R 	 ��, � �5- C���D� ^,�_ XO</T " �<U ��"

 � #,���&�- X(-���- �� #� �/� � \����&' O��- E�P+- (�/�-

#5��, -� ��	29!�0&�- {��7+ k /%� (-��!<, �7%<, �-2a	 

#� (-���!<, �<I�: @<B%	 ��- �� � C70-� ��L+� C, 2+- 	 

20�, 6299J *!J #+-��- .#�-�'&��, &- 6��S75- &- ��$�� ���"

 ~ �+ &- O<� �, F= + !�- *L�5 6��<P+& (� #�-�'&�, CF!R

���J ��<5 S9� 62+�<= (�T~ + &- ���= ���7, !/	 �� ^�<

� , 2"- ) 2<S� @<B%	 29�'�� .

������� 
 ���  
�1�1G �q�2!I� �7J� &- C��D� (�=29�� + CF<5� O�2,

 � C+�!<!��: �����/!" �M���) C��, #+���,�_ -���"& ���7J� �

�#��!9"- ^�!G C�, #+-��2�_ � �/%�	 (��029!0&�- ���"

#� 2+��' .
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Abstract 
Background and Objectives 
Malignant lymphoma may be very difficult to be diagnosed through routine histopathological 
methods because they may mimic reactive architecture or contain reactive infiltrates. Detection 
of the monoclonal lymphocyte population is one of the best methods of diagnosis since a 
monoclonal proliferation is strongly suggestive of neoplasia. By means of a PCR method it is 
possible to detect the immunoglobulin heavy chain (IgH) gene rearrangement and 
consequently the lymphocyte clonality.  
 
Materials and Methods 
We evaluated formalin-fixed, paraffin-embedded biopsies, and bone marrow aspiration of 12 
cases with non definite or suspicious histopathological diagnosis of non Hodgkin B cell 
lymphoma. After DNA extraction and quality control, semi-nested PCR was performed using 
consensus primers for amplification of CDR-3 region. PCR products were analyzed after 
heteroduplex analysis using polyacrylamide gel electrophoresis and silver staining.  
 
Results 
75% and 16.6% of patients showed clonal and polyclonal patterns respectively. One case 
showed weak monoclonal band in smear background and remained suspicious after duplicate 
PCR. 
 
Conclusions 
Our findings are comparable with other international studies and support the concept that 
molecular techniques such as PCR provide a helpful approach in detection of monoclonal 
immunoglobulin rearrangements in malignant lymphoma. This is especially true for suspicious 
cases, but always in combination with clinical and histopathological information.  
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