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�K0 ? ��:&� L.�� ��<BCR-ABL %) ��#M .O5) ����#? � G&#� �K0 ? G&#� ��<BCR-ABL *b3a2 �b2a2 �

ela2 %) �;	�� .�K0 ? %) ��&� #��$ %4���#? �� �$ �#P&� ��< Q)�	 �40	b3a3 *b2a3 �e19a2 �;�< .GF&�

 ��� �0R;) �� �7��S) TU-V ��0) W�� �2��4�RT-PCR ��#? G  7� ��K0 ? %4� ��� � �� X-�A) ��<��%F4�#&� 

Y"� ��	 +�:4� G)H) �� I0- ) %�"0� �� >�9) .

+ �  ���� ��
�0� %�#:� Z04 2� ��	 +�:4� �7��S) .2� %S 6) �0[ �40�4����F� � CML \F�( TU-V ��0F) W�� � ���]

RT-PCR�K0 ? Z�04� ^ AB� ��#� ��<BCR/ABL �0 "�$0� T4�#� 2� Q_�! ��

��� �	 �2��4� .

&'��� ��
�K0 ? G&� 2� %�-�A) Z�04� ��#� ����� � �4�0� Y9`) �< .�K0F ? ����F� � #�BF � �� ��F<b3a2)�
(%�b2a2 

)
�(%Y	�� �0(� �K0 ? ����� � #&�" �� �$ %��! �� ��<b3a3 *b2a3 �e1a2 ��F)2 O< �� � �& �b3a2 �

b2a2�	 ��&� .��H )�� ��)2 O< �b3a2 �b2a2 �� �%�	 ��&� ����� � .

,��- &.�'� 
W�� �� %) TU-V ��0) �K0 ? #� ��>. ��0� a0�7) ��<b3a2 �b2a2 *�K0F ? Z�04� �� �� #FP&� ���F4 ��F<

 ����� �CML ��� ^ AB� .����� � ��CML �A4 %4�#&� ��<b3a2 bc����! /2� #�B � #��#� b2a2 %F) �F	��

 �$���&�,) #�B � #P&� G ,,6) d"0� ��	 W��HM Y94 ��Y"� .%) �K0 ? Z04 bce���!� Y �<� ����� �4�0�

 �� �) �� � ��0� %; ���Y[�;	a0-" H4K0��f ����� 8 �$0� ��<)9 : 22 (t�;$ 8�$ .

�%�#�% /�:�# :42 =;$�� *G)H) �� I0- ) %�"0� �4�M�;g h0U7) 2�#� -f �� ���> ? +�20)�#$ *�
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+#, � +, 0�*,� D"%�	 E% 57�" 3�F � G��H � 5��E,���* 3�F �!*�3��GI J�%2 8K+%��48F �

���

���	� 
L�)�� 32 M,< � 580,� 3��8 9 5<N% JA/$�.�,�O� 

P�E,���* L 9 +, 0�*,� D"%�	 3�FQ���5�� 2�7�9 .��

5��O J9 �O L�%.?�+#,�4"%,	��� E% J6ST c-abl 3�� ��9 

P�E,���*Q��>* �� �+# E% J6ST bcr P�E,����* E% ��

5�� �%�T �� :�);C�.(���47 +# �� ��Fc-abl �� WXY,�86� 

5� ��Z�% +��!>�% L ��% �,7 .��47 +# �� �Fbcr WXY,�86� 

E% 54� ��?5� B�G	% ��E J K�" 2!�%:

CJ7,- J K�" 5<N% ��47 3%)M-bcr(

CJ7,- J K�" �[,* ��47 3%)m-bcr(

CJ7,- J K�" 3%��4 � ��47)µ-bcr)(.(

��47 J K�" �� J* 5��FM-bcr 5�� B�G	% \���7 2�!�%

+��!>�% 3�F�?���;5�+�):% J* 27�9�?)b2 ]2� ��" ^F 

5� �,7 (+�):% J9�+# E% (a2)abl \A!� ]27 _� 	�	 J�9 

+#, � 3�Fb2a2 �b3a2 5� ��Z�% %� 2>* .��� +#,� � L�%

 J/�"Kb /�2 �,	5�2>* �8���* L `	��� J*KD ��� %� 

5� ��Z�% 2��8")�.�.(+#,� � +���E ^�F +� 9 3��Fb3a2 �

b2a25� J"�: 2>[ �E%��� JZ !" �� ^F 27�9)Q.�.(

J K�" �� ��47 m-bcr +���!>�% L ���% �� bcr ��0%.

+�):%�(e1) J9a2 P��" J9 3�!4[,* +#, � � \A!� e1a2 

5� ��Z�% %� L `	��� J* 2>* KD �Q� 5�� 2�* %� 2�>*)��.(

��47 �� �Fm-bcr +��!>�% �� �QJ* �0% ��A�	% ab�9 

+�)���:%�Q)e19 ( +# E%bcr J���9 a25���� �,���7)e19a2 (�

L `	���KD �?�5� 2* %� 2>*)��.(+#,� � P��8	 J�[ �:%

L `	��� 3�Fbcr-abl ���6� 3E��> * L�E����	 � ��6� 3%�%� 

5� � 5�� 2>7�9�PP190 !� 3%�%� P�,G�"%�	 \ �"� 5:2�>>*

 P����� E% 3�!$��� 9P210 c�%����7 �� in vitro �in vivo 

���0%)�;C��.(L�)��� 32�� M,< � 58��0,� +%����8 9 �!$�� 9

+#,�� � 3���Fb3a2 �b2a22��"�%� .+#,�� �e1a2 �� WX�	2��8b 

3%�%� J��* ����K � !��0H9,G>� 58��0,� +%����8 9)��:Q(t

� J��* L�)��� 32�� M,< � 58��0,� +%����8 9 � 2>!���F E���� �

5� ]2�� 2>!�F � !0H9 +%���8 9 �� &�2�" J�9 5��� �,7

 E�� �� L�)� 32 M,< � 580,� L�)�� )� " 5�� ]2��� �,�7 .

���" +#, �e19a2 L�)� 32 M,< � 580,� +%��8 9 �� �!$ 9 

5� 5�Y�9 5< ���	," d,<9 3%�%� J*2>7�9 ��%� �,�O�)�.(

^0H�,`" L�% (� 5e69 J< 0� J9 �,86� � I 3�F J�9 L �''

 ]2� ��" L�)�� �� < ���	," 580,� P�" ]2�7 2�"%)��.(L��%

 ]%� �,f>� J9 J6��S� ��� 3E%2�"% D4<g !�,�� RT-PCR �

+#, � 5"%�%�� L  6	 J9 H!h� 5"%��% +%��8 9 �� �<!/� 3�F

 � 3#,��,4"% .3#,�,	�8F )*�� �� L�)� 32 M,< � 580,�

 P�Z"% 5!6��7 +�!0��8 9 +%,/!0% )1� 2", ��0% ]27 .


 ��� �
���
�,9 59�Z	 i," E% ]27 P�Z"% J6��S� .WX�b,8Z�����8 9 

]��� �$jh���% E% J* 32 M,< � 580,��?��]��� +��9k ��	 

�?�? J6O%�� 3��8 9 @ /$	 3%�9 �� � ]�,9 +���� �(	 

2>!��: �%�T J6��S� ��,� 2"�,9 ]��* .��9 3���8 9 @ /$	

 J!��� =�0% > ���9 3�F ]�%� � 53�� ��9 ���#,�,��,� 3��F

J",8" ��� ��9 3��8 9 2 ��	 L >[ ^F � +%,/!0% )1� 3�F

 3%���9 � !"#,! ��0)��:Q(t]��� Z"E ��� �E%���8 <� 3%

 J/��" 3%�9 =,46� 3��FBCR-ABL �,�9 .c�0,!� L�0

 +%��8 9;��,�9 ���0 )E%CQ���0 (.;%+%���8 9+E�

 %2���"�,9 ������ .�E����� �� �����8 9 m�!���7 ]2���>F� 

)Accelerated(.��E��� �� +%��8 9 J '9 � ��K E�� �� ��8 9 

2��"�,9 L�)��� .5��0��9 �� J��6��S� ��,��� +%����8 9 J�� <*

54 !"#,! 02"�,9 � G��H � P�E,���* 3%�%� .

�,<��0 J!���F ���	 3���F 3%E%��C��5��< � ���! � +,��- 

�� 5S (�?C�5< � �! � #,G��!"�0 ��� �9 +%,/!0% )1� E% 

2"27 %2O �,4��� �"���%�: 3�� �9.RNA ��2�K E% P��	 

���J!�F �	 �,<0 J< 0� J9 3% ��)��	 27 %2O ),4h O .(

 J/��" n>�*%� E% \hT =,�46� 3�%���9.�� G * RNA ��9 

����: �%��T 5�0��9 ��,� E�,���!4�% ��� .)!>�0 3%��9

cDNA ���f<I %2��!9% .RNA ��!4g��0% ��� ���9 �,!3�!�

  6	�)!>0 Dg0 � LcDNA ����: P��Z"% E�!>��� � * �9 .

�P�:��4 � RNA�9 ��5�< � �� 2�K%� ��! �MMLVRT 

)Moloney Murine leukemia virus Reverse 

Transcriptase(.x RT  �buffer .��� P�:,"�����" 

�! ���4 � �:E�Ik random hexamer.��,���4 � dNTP .

��/��,��� DTT��2��K%� �����! ���4 � RNasin ��,���

J/�" ����: �%�T =,46� 3�%��9 .�,A�(�cDNA ��9 �

�! ����4 � �� 2�K%� ^�)"k E% Taq .E%�8 <� �;��,���4 � 

E% dNTP �/��,��� E%MgCl2��/��,���������4 � E%
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QU	�:0@�&���	 # 710) 2� j Y#M2��]� k�<&��HM� �l k�<BCR �ABL��m �� W�� �� ��?�TU-V ��0) RT-PCRAB� k�#�  � ^ #�B

? �K0 � �� �< ) n�"0� ����� I0- G)H) k� 

3�F�:E�IkCA3 .C5e .BCR-C �B2B27 � o4	 .��� 

D4<g !�,�RT-PCR ]�p!0� �9 Hybaid PCR J���"�9 �9 ��

�� J "�q°C��� .�J' T� ��°CQ� .?�� J�' T� °C�� .�

�� J' T�°C�� .���� J "�q °C��� .���� J "�q °CQ� .�

�� J "�q°C� .��� J� "�q °C�� .���� J� "�q °C�� .�

�� J�� "�q°C�? �%���4	 Dg��0 �?�J��<K�� E% ����9 �� �

���j"���� J' T� °C�? 27 � o4	 .3��F�:E�Ik D"�4�0

 � J* 32 	,`<*,",p �% L�% �PCR +#,� � 3%�9 3��FBCR-

ABL J/��" � r2�F +# +%,�>b J9 3��FBCR +%,�>b J�9 

5� ��* J9 5<-%� ��!>* ��2O �� 2"���]2�7 ]�%� +�$�" 

���0% .��2��>�k�� PCR .)!>��0cDNA�,<��0 E% 3���F

(b3a2)K562 +#,�� � 3%�%� +%����8 9 E% �b2a2 +%,��>b J��9 

) ",��� � \��!�0% ��S'� mk E% � �ho� ��!>* +%,�>b J�9 ]

27 ]��G!0% 5G>� ��!>* .J/�"BCR ��!>* +%,>b J9 56 hs 

2�7 ]��G!�0% 5<-%� .&Y,A�(� ) ���"k 3%��9PCR �# E% 

E��:k�%t�"� 2�����9 P,�2 	% �9 J*]��G!�0% ]2�7 3)� �k

2���: .

a��(�:�� �0o-$040P �� T4�U" ��F<#M2��] W�� TU-V ��0F) 

RT-PCR �K0 ? ��#� ��<BCR-ABL �K �BCR a#F�;$ ��0F;. �� 

%-[�� 

5' ATAGGATCCTTTGCAACCGGGTCTGAA 3' C5e- 

5' ACAGAATTCCGCTGACCATCAATAAG 3' B2B 

5' ACCGCATGTTCCGGGACAAAAG 3' BCR-C 

5' TGTTGACTGGCGTGATGTAGTTGCTTGG 3' CA3- 

����� ��
Jb,8Z� 5��F�:E�Ik ��� �� J*  !�,� g<4DRT-PCR 

5� ]��G!0% i%,�"% P��8	 +���E ^�F @ /$�	 +��4�% 2",�7

J/���" 3���FBCR-ABL+���4�% n>��*%� ���� �� %� ������

5� 2>>* .E% 2"�,9 &��hb �f" ��,� 3�F2"�9bp ���3%��9 

BCR .������" bp ;��+#,�� � 3%���9 ela2 .bp ?� 3%���9 

+#, �b3a2 .bp ?��3%��9 b2a2 .bp ��Q 3%��9 b3a3 .

bp ��?3%�9 b2a3)��.��.(

� G * RNA )!>0 ]�E�9 �cDNA +# +���E ^F � o4	 �9 

BCR ���: �%�T 50��9 ��,� 5<-%� ��!>* +%,>b J9.2"�9 

Qp	
:��4 &aK qTU-V ��0) RT-PCR :�0�"�*K562 ��0F;. �� 

? k�#� Y9`) a#�;m n�0-" ��� �K0b3a2 �0�" *
�/� 2�  �����

 ) n�"0� I0- H) k� ? �m G) �K0b3a2 � ��  n) �� �0�" *�;;m32�

� ) n�"0� ����� I0- ? �m G)H) k� �K0b2a2 � �� F nF) �� *�F;;m

 �0�"�� 2�  ) n�"0� ��� I0- )� 2�? �� G)H) k�  �4 �m �0 �F:

 f 2� �7� �] �0�" *Y"� ��0� n�;) ��0A�"� H') �40�� a�)#4 �#? 

�0�"�F) n�;) a#�;m ��0;. �� r] n�F	�� .�0�F" ������F4�� 

bp��� a�)#4 �K a0@6) �m BCR nF-[�� a#F�;m ��0;. �� Y"� 

m ��;<� ��B4 � �	 �����"� � YRNAn) �	��.

e1                  2              3          4        5          6                    b1 2       3                      c3                            e23  

BCR-C 808 bpB2B C5e- 

CA3-

ABL 

BCR 

1a lb a2 XI 

1 2 3 4 5 6 7 M

BCR
b3a2 
b2a2 
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+#, � +, 0�*,� D"%�	 E% 57�" 3�F � G��H � 5��E,���* 3�F �!*�3��GI J�%2 8K+%��48F �

���

a��(
:�K0 ? ����� ����� � %; ��� s�.>J� X-�A) ��<BCR-ABL 

PLTS(109/1) WBC(109/1) Y ;()�2/�#)(
G" 

d"0�) 
Case(%) Rearrangement 

BCR/ABL 

;�?)Q�� C��(���)��� C��(Q/�?��)��(B2a2 
;��)����C���(��)�� C��(��/?�?�;�)�/��(B3a2 
;��)�� C?�;(�;�)��� C���(�/���)�/�(B3a2/b2a2 

��� ;�� �/����);/�(Ela2 
�Q�)���C?�(?QQ);�� C?;�(?/;;��);/Q(B3a3/b2a3 
��)��Q�C�;�(?��);�� C�;�(�/�;Q?);(el9a2 

bp ���+# J9 u,9�� BCR �� @ /$�	 \�9�T 2�"�9 ��j>	 

J* �,9 5"%��8 9BCR-ABL +k 2�"�9 L�% �:% � �,9 5G>� �F

 58" ]2�� 27.+�$" �,�9 ���* ��� �� � '�,� P2b ]2>F� .

v����!"D4<g !�,��� RT-PCR �� +%����8 9 E% 3�%2��6	 3%���9 

\47��0% ]27 ]�%� +�$" .]�H�b ^ !�"%,	 ��� L�% �9

 , � �9+#�,86� 3�Fb3a2 �b2a2 .+#, � i%,"% ����" 3�F

 +�)�:% 2�T�� J�* ^�F 3�p��2a +# ABL)2�>"��b2a3 �

b3a3 ( �� �ela2 2>!�F %����58�0,� J�9 H!�h� ���8 9 

^ F� �%�T 50��9 ��,� L�)� 32 M,< � .

QU	/:+�#M�&� �K0 ? G&�;gBCR-ABL Z0 	 �_�� �� ��#�<

�] � �� �<%4�#&� G)H) �� I0- ) %�"0� �����  

\4���7 ��?+#,��� � L�2���>[ P%�:������ BCR-ABL ����9 

5"%�%�� +k 3�F �0% ]27 ]�%� +�$" �F .��� �9 D4<g !�,� 

RT-PCR +%��8 9 �!$ 9 )�/��(%+#, � �� E% 54�b3a2 �� 

b2a2 2�"��* +� 9 %� .��2�O ���3%��9 5> ���9 &��bHs% 

#, � i," =�0% �9 +%��8 9 +BCR/ABL +k �� ]�%� +�$" �F

 �0% ]27 .+#, � 5"%�%�� ��� ��9 ��<!/� 3�FRT-PCR 

E% 2��"�,9 &����hb :b3a2 �/��%.b2a2 ��%.ela2 ;/�%�

+#, � i%,"% ���" 3�F ��%.+%��8 9 c0,!� L0/?����0 

3%�9 J* 5��K �� �,99+#,� � �� ��F J�* 5"%���8 b3a2 �

b2a2 5� +� 9 %� 2"��*.L0c0,!� ��,�9 ���0 .WXY,�86�

 i," �� 5F�: � ��mRNA ���8 9 ��� �� ��0% L�48� 

�,7 ]2�� .+#, � �� �F �� +%��8 9 E% 54� ��o� 3%�9b3a2 

��b2a2 +��E ^F �p�� ��8 9 � �7%� %� ?+#, � b3a2 ��� 

b2a2>[ ^F � L(P203) b3a3 �%� +�$�" %� .+%���8 9 L��%

CML ��� ]�,9 � "��* E�� �� ��9 ]�H�b 5)��:Q(t����0 

3��Z>F�" ����� �9 5> ��9 ^�Hb �9 ]%�8F 54 !"#,! 0 3�F

 2>!7%� %� Y�9 .��;/Q%+�)�:% +%��8 9 E%a2 � ]2$�" +�� 9 

+�):% +k 3�O J9a3 +�� 9 J9 �Z>� � ]27 L�)p��O b2a3 

�b3a3����0% ]2���7 .E% ]��G!���0% ����9 ��� � 0�����K

�f<I ]�� E% ]27 J j	 5�,<0 3�F 5�,<�0 ��KE% ���	 

��L��% E% ]��G!0% �9 2���: ]2F�$� � 2�k �0� J9 �,<0 

���PCR .��2K�J> �E �� �,<0 ��;@ /$	 �,<0 

5� ]�%� �,7 .3�� ��9 n���Ek �9 ��� 5:w�����:E��Ik 

� I ��8 9CML27 L  6	 .J�b,8Z� L��% ��9 ���K L�% �� 

�:E�Ik 2$" ]2�� 5��>p 0 �F .� ��8	RNA J�",8" �� �F3�

+# +��E ^F � o4	 �9 +%��8 9BCR2>!��: �%�T 2 ��	 ��,� .

��� 
9�]%� �"%�3E%2��� D4<g !�,� RT-PCR � �� ����)*� 

� 3#,��,4"% .3#,�,	��8F &�' '(	 +%,/!�0% )�1� 2�", � 

5!6��7 +�!0��8 9.k ^F%�� +�4�% L�% �i%,�"% ^ "%,�!9 J�* 2

+# �<!/� 5�h *�	 3�FBCR-ABL ��9 ]w��� �,�s J�9 %� 

J",8" 3��cDNA +%��8 9 CML ̂  F� @ /$	 .E% 5�4�
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E% ]��G!0% �� J* 5	H4$�DNA �,"#  @ /$�	 3%��9 �

+%��8 9CML ��9 ��47 5K%," J* �,9 L�% �7%� �,O� 

3��DNA J�!��: �%��T ^�F E% 3��� \N%,� �� 2�"%.%��� 

 '!�� � o4	 +�4�%^5h *�	 +# BCR- ABL 0� J9 ��� J<

PCR +�4�% �,h" ���� .%+�):% �� �%��T ^�F ���>* E% J* 5��F

 +# L!��: 3�FBCR �ABL 5�� �,O� J9L�48� � 2�>�k

 xS0 �� �0%DNA 2>�7�9 J!7%� 3���E J<N�� ^F E% .��9 

+��!>�% r�K 2�>�k�� 5�s J���y% 3�FRNA Splicing �� 

xS0RNA 5� �%�T ^F ��>* �� +���9 ���* J�9 ��9 � 2"� :

cDNA J/��" \�8b �9 .,p�% +%,>b J9 E% =,�46� 3�%���9

 3��RNA ��� P�Z"% �PCR 2�"�,9 @ /$�	 \�9�T .��9

 ��� L�% E% ]��G!0%RT-PCR .]��G!0% �9 +��E ^F �,s J9

E%�:E�Ik +#,� � i%,"% P�8	 ]27 5K%�s 3�F �,�O,� 3��F

 +#, � J<8O E% +%��8 9 L�% �� 2�>"�� �,�86� 3�Fb2a2 ��� 

b3a2 "% .+#, � i%, 2�>"�� ��p�� ����" 3��Fb2a3 .b3a3 .

ela2 .e6a2 �... +# L >[ ^Fbcr 5�<-%� ��!>* +%,>b J9

)!>�0 �(�N E% +��> 8s% 3%�9RNA �cDNA @ /$�	 

27 ]�%� .+# E% WXY,�86� ��%,� �!$ 9 ��β-actin +%,�>b J�9 

5�� ]��G!�0% ��!>* �,�7.+# E% ]��G!�0% ��<b ���% bcr�� 

�K J6��S��yWXY�% J�* �,9 L�% β-actin �,<�0 �� 3%�%� ��F

 ) � 5��s E% � �0% 5�Y�9 +� 9%+# +����E +k mz��* 3��F

 +# E% ]��G!0% �� J* 5<4$� J!h�% .�0%bcr ��!>* +%,>b J9

5!9��T� ��q% �,O� �<b J9 J* �,9 L�% �7%� �,O� 5<-%�

 +# �9 +kBCR-ABL .&�,�N J�9 +k J9 u,9�� 2"�9 WX%�o*%

 5� ]2F�$� � 6y 7,�.��� L��% J�* L��% J�9 J�O,	 ��9

 J<K�� �� n>*%� 3%PCR ��� L��% � 0���K %��� �,9 

@ /$	 3%�9MRD L ��� WX�!h�" +%��8 9 L�% �� ,9�9 %�� .�

 5� �j>	 ��� L�% E% ]��G!0% @ /$�	 � 5���0�>7 J9 +%,	

+#, � 5"%��8 9 3�F�-%��� @ /$�	 � 6�y� �� ��� J*

]�,9 J ��%)2�", � E% \hT(�� ��� .2�"�,9 +����� E% 2�69 ��� .

3�%��% +k �� 3���8 9 +%,/!0% )1� 2", � E% 269 J*J�9 ��F

 � !"#,! ��0 3%�%� J��* L���% ���� � �,��9 ]����* �,��b &2��7

 2"�,9 {,4$� .� 0���K ��� L�% 5<N% ����2(� %��

 �0% +k L ��� WX�!h�" .5�0��9 3%��9 J�* L��% J�9 J�O,	 ��9

  T�9 3��8 9 \T%2K E� " 2", � E% 269 +%��8 9 �� 5�)O ]2"�8

 5� Y�9 �� �9 � 0��K �9 57�� J9�,�f>� L��% 3%�9 .27�9

 �,<��0 @ /$��	 � +%����8 9 3��� p � �� ��� 8*,� 3���F

]2"�8 T�9.��� E% Nested RT-PCR 27 ]��G!0% .

_ *�	 � 0��K �:E�Ik ��� �� J* 5��F D4<g !�,�� 

RT-PCR5��� ����* J��9 ��������6� ?C�� ���	 ;C�� +�$��" %� 

5� J�* ��0% L�% ��� L�% ^j� �� �9 3��%)� E% 5�� .2F�

5� +#, � i%,"% J8F 2"%,	 +%��8 9 L�% �� @ /$	 \9�T 3�F

 n>*%� �� �� %� PCR 2>* @/$� .+#, � �9 ]�Hb 3��F

 +%����8 9 �� �,��86�CML 2��>"�� b3a2 ���� b2a2 i%,��"% .

+#, � 3��p�� ���" � �,86� � I 3�F 2�>"��b2a3 �b3a3 

+�):% 2T�� J*�+# �� ABL 5�J/�" 5!K � 2>7�9 5���F

 +# �� ��47 J*BCR J K�" E% |��- M-bcr \�o� ela2 

��e6a2 .2"�%�2>!�F @ /$	 \9�T ��� L�% �9 .

5�%�kE���9 J��6��S� 3���FBCR/ABL �� �����8 9 CML 

%�� J��* �%� +�$��" ��� G��H � P�E,�����* 3%�%� 5��"%��% 5��"%�

J/�" 3�Fb2a2 �b3a2 _ 	�	 J9;/��%���%5�2>7�9 .

J6��S� �� c�0,	 J�* 3% ��!�� ���0 �� +%���48F ��QQ� 

2��7 P���Z"%.J/���" i, ��7 3���Fb2a2 �b3a2 +%����8 9 �� 

CML _� 	�	 J�9 �ho� � G��H � �/?�%�;/��%��%)�:

27)�Q.(c0,	 J6��S� L 8F J9�$� 5�+%��48F ���0 ��

�QQ� 5"%�%�� � 27 P�Z"%b2a2 �b3a2 _� 	�	 J9�/?�%

�Q/��%2����: ��%):)��.(+%���8 9 �� L�%�9��>9CML 

J/���" 5��"%��% 3���Fb3a2 WX%��2��K ?E% �!$�� 9 ���9%�9 b2a2 

5� J* .27�9����*z L ''(� ]27 ��%): �h�" �9 J���'� 

�!$ 9 ]27�0% .J�9 }�O%� 5*2�"% &��6��S� J�[ ��:% ��9 

L!��"%� � 8F% +#,� � 3��FBCR/ABL ��%� �,�O� .���% 

��%): 5�� +�$�" ^�F 5�8j� 3�F +#,� � i,�" J�* 2�>F�

5� )"#,	��� ^�j� �� ��� J9 � ]�,9 5> ��9 � 8F% 3%�%� 2"%,	

�,<0 3�%� � 8*,� 3�F)��:Q(t2>* �8* .WXHo�� ,�:�� �

+%��8 9 J* 2"�%� +�$" +%��48FCML +#, � 3%�%� b3a2.

	Y�9 �*H� +%) � +%��8 9 E% 3�CML +#,� � 3%�%� b2a2 

2"�%�)��(.c�0,	 J�* 3�p�� J6��S� �� ��")��� 3�� ��9 

+%��8 9CML +%���8 9 J* 27 ]2�� 27 P�Z"% L�)� E�� �� 

+#, � 3%�%�b3a2 ��'9 3%�%� 33%�%� +%���8 9 E% 3�!$� 9 

+#, �b2a2 2"�,9 )��(.J�6��S� �� ��% P��Z"% J�* 3% .2�7 

L 9 58j� u�h	�% J�!��� � +#,� � i," \�N�K 5> ���9 3��F

���p"�2.9�b J�n � �� ^F 5	��G	 ~ F ]�H +%��8 9 5j:k 
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+#, � +, 0�*,� D"%�	 E% 57�" 3�F � G��H � 5��E,���* 3�F �!*�3��GI J�%2 8K+%��48F �

���

+#, � 3%�%�b3a2 �b2a2�7%2" �,O� .

+%��8 9 E% 58* �%26	 .J6��S� L�% �� )��2�K(%n �9

 i," �� E%mRNA 5� +� 9 2"��* .+� 9 +%��8 9 E% 54� WXHo�

 +��E ^Fb3a2 �b2a2 +��E ^F +� 9 �p�� ��8 9 �b3a2 .

b2a2 �b3a3 �%� +�$" %� .J�* 5j9�$�� �� '(	 v���!" ��

c0,	 J�*3�� �9 +%��48F �;���8 9 CML ��9 ]��* �� 

���: &�,N ��� L 8F.+#, � L�% +��E ^F +� 9 ��9 ��F

 5"%�%���%%��%� +�$")�?.(i," �� E% n 9 +��E ^F +� 9

 ���8 9 L�% �� +#, � 5�� +% ��<b J�9 2�"%,	 �E%���� 3��F

)��8!�(Alternative Splicing)3%�9 �� ��+#,�  ����" 3��F 

+�� 9 �9 � 8*,� �,<0 ]�� L�2>[ �,O� E% 5	���G!� 3��F

BCR/ABL27�9 .

����� ���� 
]%� 5�� D4<g !�,�� ��� L��% 3E%2"% ��9 ]�H�b 2�"%,	

+#, � �,86� 3�Fb3a2 .b2a2 +#, � i%,"% �p�� ���" 3�F

 �� %�9+%����8 CML 2��F� @ /$��	 .+%����8 9 ��CML 

J/���" 5��"%��% 3���Fb3a2 WX%��2��K ?E% �!$�� 9 ���9%�9 b2a2 

5� J* 27�9���p�� L ''(� ]27 ��%): �h�" �9 J���'� 

5� �!$ 9 27�9 .5�� +#, � i," WXY�8!K% �� 8F% 3%�%� 2�"%,	

 �,<�0 )"#,	��� ^�j� �� ��� J9 � ]�,9 5> ��9 �� 8*,� 3��F

 3%�%�)Q:��(t2>* �8* .
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BCR-ABL fusion transcript detection in Iranian 
patients with chronic myeloid leukemia 

 

Ghaffari S.H.1(PhD), Yaghmaie M. 1(MS), Alimoghaddam K. 1(MD), Ghavamzadeh A. 1 (MD), Jahani M. 
1(MD), Mousavi S.A. 1(MD), Irvani M. 1(MD), Bahar B. 1(MD), Baibordi E. 1(MD) 

1Hematology, Oncology and BMT Research Center of Shariati Hospital, Tehran, Iran 
 

Abstract 
Background and Objectives 
A specific chromosomal abnormality, the Philadelphia chromosome (Ph), is present in more 
than 90% of CML patients. The aberration results from a reciprocal translocation between 
chromosome 9 and 22, creating a BCR-ABL fusion gene. Major forms of BCR-ABL fusion are 
b3a2, b2a2, and e1a2. Less common fusion genes are b3a3 or b2a3 (p203) and el9a2 (p230). 
The aim of this study was to set up a multiplex RT-PCR assay and determine the frequency of 
different fusion genes in 75 Iranian patients with CML.  
 
Materials and Methods 
In this experimental study, peripheral blood samples from 75 adult Iranian CML patients were 
analyzed by multiplex RT-PCR to detect different types of BCR-ABL transcripts of the 
t(9:22). 

Results 
All of the examined cases were positive for some type of BCR/ABL rearrangement. The 
majority of patients (82.6%) expressed one of the P210 BCR-ABL transcripts (b3a2, 62% and 
b2a2, 20%), while the remaining showed either one of the transcripts of b3a3, b2a3, ela2 or 
coexpression of b3a2 and b2a2. The rate of coexpression of the b3a2 and b2a2 was 5%.  
 
Conclusions 
It is possible to detect rare fusions other than common ones through multiplex method. In 
Iranian CML patients, b3a2 was three times more frequent than b2a2 shown to be higher as 
compared with other studies. Probably, the kind of fusion is of clinical importance and helps us 
in understanding t(9:22) leukemic cells pathogenesis. 
 
Key words: Chronic myeloid leukemia, RT-PCR, Philadelphia chromosome 
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