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Box 2. Senescence

Senescence is an inherent degenerative program in multicellular organisms, that is manifested by a

progressive decline in cellular energy production culminating with the death of a part or the whole

organism.  Fungi are eukaryotic organisms that can be considered immortal due to the fact that they can

be indefinitely propagated.  Therefore fungal strains that senesce as indicated by the progressive decline

in growth vigor and conidiation culminating with death provide excellent model systems to investigate

probable mechanisms of senescence.  Fungi are also well suited for experimentation because they are

easy to grow, have a short generation time and provide variants that can be analyzed genetically and

biochemically.

Box 1. Kingdom Fungi

The Fungal kingdom is divided into five divisions: Zygomycetes, Myxomycetes, Ascomycetes, Basidi-

omycetes and Deuteromycetes.  The first two divisions constitute the ‘lower fungi’ whereas the rest come

under ‘higher fungi’.

Basidiomycetes include members characterized by the production of sexual spores, termed basidiospores.

These are produced on specialized, microscopic, spore producing structure called basidium.  For example,

the mushrooms,  rust, and smut fungi.

Ascomycetes include all fungi that produce sexual spores, ascospores, in a sac-like cell, ascus.  For

example, Yeast, Podospora, Neurospora, etc.

Figure 1. A ‘fairy ring’ of a
mushroom fungus, Armill-
aria  bulbosa.  The centri-
petal growth of the subter-
ranean mycelium has pro-
duced a ring of fruit bod-
ies.
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Figure 2. Identification of a
senescent strain of Neuro-
spora by serial subcultur-
ing.
A. A normal strain can be
propagated indefinitely  by
transfer of conidia or veg-
etative mycelium.
B.   A senescent strain dies
after a specific number of
subcultures.
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Box 3. Glossary of terms

Plasmid:  An autono-

mously replicating extra-

chromosomal DNA.

Mutagen: An agent that

induces a genetic muta-

tion.

Retrotransposon:  A

translocating chromo-

somal segment that bears

homology to a retrovirus.

Recombination: A pro-

cess of rearrangement of

genetic material by cross-

ing over between two ho-

mologous segments of

DNA.
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Figure 3. A broad classifi-
cation of mechanisms of
senescence in fungi.

  Senescence in Fungi

             Nuclear based                                                           Mitochondrial based

    A. Transposon induced rearrangements        A. Mitochondrial plasmid   induced

of nuclear genome. rearrangement of mitochondrial

genome

Example: Ty retrotransposon of yeast                           Example: Kalilo and Maranhar

                                                                                                              plasmids of Neurospora

   B. Mutation in nuclear genes                                      B. Excision-amplification of

mitochondrial genome

Example: ‘natural death’ mutant Example: a, b sen-DNA elements in

                           of Neurospora crassa  Podospora anserina



���������	� � ������������


������ � ���
	��

�
	�
���	�������	��	���
��
���
	���
�
���
��
���
	���
����	��
�

���
�

��������	�
�	������
	��	���

&������������
	��
	�
�	�
��
���	�	��	��	�����������

����
	

���	�����
��
���
	�����	��������
	����
�

��������	�
�	�����


	!�����
�
�
�
���� 	�	�	���� ����������� ��� ��� �������� ���	�

�	�	��	��	�������
	��
�	���
	�	!����	��
���	�	��	��	���������

	��
���:	��
	����
�����	�
���
	����	�����
����	��		���
	�����	��

���� �
	� ���
�

������� �	�
�	�� �
�� �
	� �����	����	� 
�� �
	

���������������
	����	������
���
	����
�

��������	�
�	�� ��
	

�	�	��	��	��
	�
�	�
�����������
�	��������	��	���
����	�
�

������ ��� �����	��
�	�� ����	��� �
� ����	��� �������	������� �
	

�
�	������ �	�	����� 
�� �
	� �	�	��	��	��
	�
�	�
�� ��� 	�,����


�	��

 ���	��	���	�����

$%&� � �� ���	�������� �� ������� ���� �� '�������  	�	��	��	� ��� �������� ��

����������� ����������	��� ���������
������
������������(�!�� )%��
�� *+�

%,,)�

$-&��"��	��������������	����"�
	�����.	��	���#�������������	�������������!

�/�������	�������!��	�������!	����������������������������������������

 ������(�!��%0��

�*112322��%,,0�

$0&����4�5�6����������5����!��	�	��	��	�3����	.�	���	

����!���
�����(�!��-*�



��07%31-��%,,-�

$)&���"���8��	�����������"��������/���	��������������������!�����!���3

����9�����	.�	���� ����������
�:������;��(�!��*-��

��%-173%-2)��%,,1�

������������	�����
�������

���������

���������������

 ��
������
��!���

�
�����
����"�#����
������

$������$�������
��"�	��
��


#�������
�%&��'�
�$�����

�<=� =�/8>=

����
�
����(�!�1��/��-��5	#������-++-

;��,��
�	�3

4��	�
������
�
�������	�<��

��"
���
���

�����	

�=�/�

>��	��?=�����)*3

>

�
����
�
�����	�?=��������+��������
�����	�)*���

>����'���	�������
	��	!���	�������
	����	�


