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Variation in mitochondrial genome primary sequence among whole-genome-
sequenced strains of Neurospora crassa
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Abstract: Eighteen classical mutant strains of Neurospora crassa were subject to whole genome sequence 
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studies will be necessary to ascertain if this level of polymorphism is common among fungi and whether it 
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of some of the assumptions of early studies of mitochondrial 
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Filamentous fungi have been described as providing a 
good model for the study of mitochondrial inheritance and 
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are known to induce senescence, presumably through 
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the other extreme, several strains had fewer than three or four 
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Seventy-two larger rearrangements with both endpoints 
within the mitochondrial genome were detected among 

Table 2. 5���
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�	��������
����������
	�������$���
	�������Neurospora crassa�

Strain SNP Indel CDS indel
106 & 14 0

305 4 6" "

309 ' &' 0

322 � $' "

821 6 �'' $

1211 4 6# 4

1303 4 "' 4

1363 6 11 0

2261 & 10 0

3114 4 "� &

3246 ' &$ 1

3562 6 &� 1

3564 ' �! 4

3566 '6 '&& &�

3831 16 �"' 10

3921 ' �$ &

7022 11 #& '

7035 # &# 1

EO7����
�������
����������
���������
I�
��
����	��>^J�	���	

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



McCluskey
A

R
TI

C
LE

96  I M A  F U N G U S

��
�
��$���
	����������2

	��	��

��E�
��et al.�&!!#	��� C��
	�������	�� '�� 

	

	��
�
���� �	.
� ��
� 
�������� ��� 	�
��
������
������
�����
	
��
���
��C��������
�������
�������
detected with Breakdancer are unique although nineteen 
�	.
� ��	

�� 
��������� ����� 	����

� .	
�	���� >�� ��
�
�� 	���
consisted of different variants within one strain with one 
��	

��
���������<�
���)�.
������
�������
��������
�
��
��
�����2

	��	��

��


��
�
����������
���
�.
��


����

�������
<�
� 	.

	�
� �
�
����� �	�� &�#&"� �	�
��� 	�������� ��


�
���	��.
��
�
����������.

�&!�P���


� ��
����
�� �������


���
��	�����<�
�	.

	�
����

������	���&'��	�
�������	�
	��
����
#6�����"#��	�
���

DISCUSSION

>.

	��� ��


� ���	�.

�� �����
.
�����75_�������
����������
�	��
genomes of the eighteen strains characterized by whole genome 
�
I�
��
�	�	�������[.
����
���
	����������
������75_���J37E�
'"66���	�������'6�75_��	�������������
�
��


�	������������
where both the reference genome base and an alternate base 
�


��
�
��
���0��


����������
.

	�������
���
	������	
	��

�Q
��
in the present study are related to those used in the pioneering 

work clearly showing uniparental inheritance of Neurospora 
���������
�	� �(	��
��	� et al.� �#�#��� 7�
	��� J37E� $&�� �	��
deposited as a spontaneous mutant arising in strain 4A, which 
is the designation used for the Abbott strain in Mannella et al. 
��#�#��� 0�� ����� 
	
��

���
���C������ ��
	�����


��
��
��
�� 	��
���������
�	���
���
����
�0��7����	
������
	���������
�*���
�

��
	��� 7�� *	�

��
� �	���
������ 	

� �
��
��
�� 	�� �	.���� ���
�
00����������
�	��>����
��
��������
���������
���������
���
	����
J37E� �'6'� �	�� 
H��������� ����
�� 	�� �
���� ��� 	� *���
�

��
�	���
������ >��

� ��
	���� ��� ��
� ��


��� 	�	������ �


�
�	���
���
�� ����� ��
� 7�� *	�

��
� �	���
����� ���
� 
H	���
��
J37E��!'"���<�
���������������	����
���
	���������
���


���������
contain the same mitochondrial genome as those described in 
(	��
��	�
��	�� ��#�#�� ��������
�
����� ��
��

�
��
���� ��
�3�
��
�E�75F�	�����������&�&x6���������7��*	�

��
����
��
���
�
�J37E��!'"��	��� ��
�*���
�

���

�.
����
	��� �J37E��'6'��
	���
���	�����
�

��	�������	����
	������������������
	���J37E�$&��
���
�C��������
	�����

<��� ��� ��
� ���
��� ��� 5E+�6!!�� ���
� �
���	�
�� 5CO4�
�
���
��
�	�
���������&������
� ����������
���
	����	���	

�
well supported although both of these indels occur in short 
��
����������
��	�
��	�
��5E+�6!!&�
����
��	�����

.
��
hypothetical protein and has multiple unique and shared indels 

Table 3.�(��������
�	����
��

	������
	�
���>^J�������������
�������

�	��.
������
�

�


��
��
���
�

ORF Name Type

SNPs

5E+�6!!� 5CO4��
���
��
�	�
���������' 0��
���75F�

5E+�6!!$ 5CO4��
���
��
�	�
���������x* 0��
���75F�

5E+�6!!# hypothetical protein 0��
���75F�

5E+�6!�& 5CO4��
���
��
�	�
���������" 0��
���75F�

5E+�6!�" laglidadg endonuclease "9�	���EO7�75F�

INDELS

5E+�6!!� 5CO4��
���
��
�	�
���������& FS

5E+�6!!& conserved hypothetical protein FS

5E+�6!!' ������
��
����H��	�
���������' FS

5E+�6!!x 5CO4��
���
��
�	�
���������6 FS

5E+�6!!" ���������
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��
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��
�	�
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5E+�6!!# hypothetical protein int

5E+�6!�! laglidadg endonuclease int
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��
�	�
���������" int

5E+�6!�' cytochrome b int
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5E+�6!�� hypothetical protein FS
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���
��
�	�
���������� int

5E+�6!�# group I intron endonuclease FS

5E+�6!&! 5CO4��
���
��
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5E+�6!&& hypothetical protein FS

5E+�6!&x C<F	�
���������$ int

5E+�6!&" C<F	�
���������6 int

*FS = frameshift inducing indel, int = intron indel



Mitochondrial genome variation in Neurospora crassa
A

R
TIC

LE

97V O L U M E  3  ·  N O .  1  

including the second most common indel in the mitochondrial 
�
���
� 	����� ��
�
� ��
	����� <�
� �
�
����� ��� ��
�C� �
���
�����������"'&���������>^J�

��.
���&��	�����	������
�����
�
��	�����	��.
��
��
����
�������<����>^J��	����������	���G*(�
�O97��Q	�et al.�&!!"����	�������
��
��������������

��
��
�������
��
�F+2([O�5^��
��
����	�	�	�
��	����	���������

.
��
�
��
��� ���	����� <�
� ������� ��� ��
�
� �
	�
������ ���������
indels suggests that these two genes are both pseudogenes 
resulting from an ancestral partial duplication within the 
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pattern of bias towards indels that do not disrupt the reading 
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multiple strains lends credence to the fact that they are an 
accurate representation of the underlying sequence, indels 
are commonly seen occurring in runs of the same base and 
it cannot be determined from these data whether these are 
changes in the mitochondrial genome or systematic errors 
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rearrangements have been previously implicated as being 
responsible for the start-stop growth phenotype of so called 
stopper mutants, the rearrangements found in the present 
study do not correspond to those described for the stopper 
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attractive to suggest that the deleterious mutations detected 
in a fraction of the reads in the whole genome sequencing 
of Neurospora strains represent defective mitochondrial 
genomes present in an otherwise healthy background, the 
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whole genome sequencing may enable experimental analysis 
of mutation and rearrangements of mitochondrial genome in 
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