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and induced the release of mitochondrial cytochrome c. Up-regulation 
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apoptin-triggered one. Our data demonstrate that apoptin induces apoptosis 
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Introduction


��$���$����8�%9	�,
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,��-
�/��0����
	��%��
��,
���

������:�
������,���'������%1. Despite recent treatment advances with surgery, 
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world2 and rates of local recurrence and distant metastases are high�.

Impairment of apoptosis, the physiological process in which cells 

undergo self-destruction, plays an important role in the development of 
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�/��4. Tumor cells overwhelmingly contain genetic 

lesions in the apoptotic decision pathway, such as mutated tumor-suppressor 
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release from mitochondria into the cytosol, which is a crucial event during 

apoptosis for this step activates the downstream effector caspases resulting 
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signal is offered to them8.  Unfortunately, many conventional therapies fail 
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metastatic activity of cancer cells��.
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to bypass the resistance for undergoing apoptosis due to high levels of Bcl-

)*6. Previous in-vitro studies with the chicken anemia virus-derived protein 

apoptin demonstrated that this 121 amino acid protein can induce apoptosis 

��$�"��$���� 
�� "#�14 and is even stimulated by the antiapoptotic Bcl-215. 
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and transformed cells, but not in normal, diploid cells16.  Apoptin-induced 
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and possibly other downstream caspases are essential for a rapid apoptin-

induced apoptosis17. Therefore, apoptin is a potential antitumor agent. In
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Materials and Methods 

Cell culture.

The earlier described human head and neck squamous carcinoma cell 

line UMSCC-14B was a generous gift of Dr TE Carey, University of Michigan 

Medical Center, MI, USA. The cell line was established from a poorly 
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��� �_oC and passed twice a week by trypsinization. Eight hours after been 
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of UMSCC-14B cells were transiently transfected with plasmid DNA. 

Plasmids and transfection.
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according the protocols of the manufacturer Roche Molecular Biochemicals, 

Almere, The Netherlands. Two μg DNA was transfected per dish.

Subcellular fractionation and Western Blot Analysis.

Subcellular fractionation was essentially performed as described by 

Juin et al.21. After transfection, the UMSSC-14B-cell monolayer was washed 
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from the resulting supernatant by centrifugation for 5 min at 14000 g. The 

resulting supernatant is the crude cytosolic fraction. All samples were frozen 

in liquid nitrogen and stored at -80° C until analysis by sodium dodecyl 
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Positive signals were visualized by enhanced chemiluminescence according 
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At different time points after transfection, UMSCC-14B cells were 
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assays were performed as described by Danen-van Oorschot et al.17. Prior 
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indicating the apoptotic state of the cell. At least 100 cells per independent 

time point were counted to determine the percentage of apoptotic cells. 
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Results 

Apoptin induces aoptosis in UMSCC-14B cells, which express non-

functional p53.

N
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line UMSCC-14B was transiently transfected with plasmids encoding 

�"
"���3� 4��$!�&"�� "#�� �%� �� "
%���+�� �
���
�3� 
�� *��|� �%� ��'���+�� �
���
���

The cells were screened for production of the various transgenes by 
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DAPI, which is known to stain intact nuclei strongly but apoptotic ones 
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used transfection method15. These data indicate that apoptin can induce 
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Figure 1
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Apoptin induces cytochrome c release and caspase-3 activity.

��)�3� 4�� ��+�%��'���$� 4������� �&�
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mitochondria during apoptin-induced apoptosis. To that end, UMSCC-14B 
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levels of cytochrome c were increased compared to cells transfected with 
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released from mitochondria during apoptin-induced apoptosis.

Figure 2
�����*��|� �����"#� apoptin

Cytochrome c

Cytochrome c release in apoptin-induced apoptosis. UMSCC-14B cells were transfected with 
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Our results indicate that upon apoptin induction of apoptosis in UMSCC-
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Figure 3
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Bcl-xL interferes with p53-induced apoptosis, but not with apoptin-induced 

apoptosis. 

M�����&3� 4�� �)�,���$� ���� ������� 
�� 
+��!�)"��%%�
�� 
�� (��!)*� 
��

�"
"���!���$�"#�!��$	��$��"
"�
%�%����5�/��!��(�����%��M��%�3�5�/��!��(�

����%�4��������%�����&�����%�����$�4������"��%,�$����
$��'�(��!)*�
��*��|��
�

�)�,��������(��!)*!%"���7��%&����%�%���$���%�����	�����
����Q���
���W�%����!

��
�� ����&%�%� ��+����$� ����� 
��&� ���� (��!)*!����%�����$� 5�/��!��(� ����%�

�
��������'����+��%�
��(��!)*�"�
�����4���������)"����$��W�
�����8\��-M�'	���

�10�� 1�� ��$������ �,,	�
[	
��%������ �%%�&� 4���� ��� �����
$&� %"���7����&�

$������$��'���%��(��!)*�%�
4�$����������%�����$�5�/��!��(�����%��
������$�

$����������(��!)*�"�
�������������&�
"��%,�-M�'	����(0���$���%�$�%����	��
��
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release, which is not the case upon induction of apoptosis by apoptin.
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same protein family, they act in a different way on apoptin-induced apoptosis. 
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