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ABSTRACT 
Ujjain-1 is a mutant of Neurospora crassa which has been isolated from visible colony growing 
on discarded bread piece in Ujjain (Madhya Pradesh, India). This mutant shows a peculiar 
growth pattern. During the growth of the culture the main hyphae instead of growing straight 
bends down at the tip in the anticlockwise direction and the fungus grows forward by the 
extension of the lateral branch, which again bends at the tip after some growth and the pattern 
(anticlockwise curling of hyphal tip) is repeated. Variability in degree of hyphal bending is seen 
in different cultures revived from the same parental stock. Ujjain-1 was crossed with wild type 
strain of N. crassa to study the inheritance of this character and the results are described in this 
paper.  
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INTRODUCTION 

Neurospora is a filamentous fungus which is 
commonly known as red bread mold. In nature 
Neurospora is found growing on remains of 
burned over vegetation, corn cobs etc.1,2 Various 
researchers are using Neurospora as a model 
organism to understand mechanism of fungal 
growth and morphogenesis.3-10 Fungal 
morphogenesis is a complex process which 
depends on important features like establishment 
and maintenance of polarized growth, exocytosis 
of secretary vesicles, endocytosis and hyphal 
branching.11-15 Novel morphological mutants 
generated in laboratory or isolated form nature 
may help in increasing our knowledge of fungal 
growth and morphogenesis and characterizing 
genes involved in hyphal growth, elongation and 
branching.2 In this study we describe isolation 
and characterization of Ujjain-1, a new 
morphological mutant of N. crassa from Ujjain.  

AIMS AND OBJECTIVES 
To identify and characterize Ujjain-1, a Neuro-
spora culture isolated from conidial sample from 
bread piece in Ujjain (Central India).  

MATERIAL AND METHODS 
Growth conditions and fungal strains 
Vogel’s media was used for growth and maint-
enance of cultures. All growth conditions were as 
described by Perkins.16 Tester strains used in the 
study were obtained from Fungal Genetic Stock 
Centre (FGSC), Kansas City, USA.  
Isolation and identification of Neurospora 
culture 
Conidial sample was collected from visible 
colony present on discarded bread piece and 
Neurospora was isolated.16 The mating type of 
culture was determined following the method 
described by Perkins,16 using fluffy tester strains. 
Species of the culture was determined by testing 
the fertility in the crosses with tester strains.16  
Characterization of Neurospora culture 
Extension growth rate of Ujjain-1 was deter-
mined by growing the culture in race tubes.16 The 
culture was grown on Vogel’s  media for 18 – 20 
h at 34±2°C and its hyphal morphology was 
studied under microscope. Crosses were made 
between mutant and wild type tester strain and 
twenty viable progeny were analyzed to study 
the inheritance of morphological defects.  *Author for correspondence 
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RESULTS AND DISCUSSION 
Isolation, identification and characterization 
of Ujjain-1 
Visible conidial sample from discarded bread 
piece was collected on filter paper using sterile 
tooth pick. The filter paper was placed over 
Vogel's  media containing 0.02% chloram-
phenicol and incubated at 34±2°C for 24 h. From 
this petri plate salmon orange coloured culture 
was isolated and designated as Ujjain-1. Mating 
type of the culture was determined by using 
fluffy tester strain of known mating type as 
protoperithecial parent. Mating type of Ujjain-1 
was found to be mat ‘A’. For determination of 
species Ujjain-1 was crossed with known tester 
strains of different species. Based on the fertility 
in the crosses, it was identified as N. crassa. The 
extension growth of Ujjain-1 was measured at 
34±2°C in race tube and the growth rate was 
found to be about 5.4 mm/h which is comparable 
to the growth rate of wild type N. crassa (Fig. 1). 
When grown on Vogel's minimal medium in 
petri dish the culture shows surface growth with 
reduced and delayed conidiation (Fig. 2) and 
after repeated subculturing the conidiation 
disappears in the culture and it becomes 
aconidiate. When morphology was studied 
microscopically, a peculiar growth pattern was 
observed. During the growth the main hypha 
does not grow straight, but the hypha bends 
down at the tip in the anticlockwise direction and 
the fungus grows forward by the extension of the 
lateral branch, which again bends at the tip after 
some growth and the pattern (anticlockwise 
curling of hyphal tip) is repeated (Fig. 3). Thus in  

the entire colony anticlockwise repeated curling 
of hyphal fronts is seen (Fig. 3). Variability in 
degree of hyphal tip bending is seen in different 
cultures revived from the same parental stock. 
Thus Ujjain-1 is a morphological mutant which 
shows unique growth pattern. 
Inheritance of morphological defect 
Ujjain-1 was crossed with wild type tester strain 
of N. crassa (74-ORS-6a) and after one month 
twenty viable progeny were studied. Progeny 
were scored for anticlockwise curling of hyphal 
tips and conidiation phenotype. Results are 
shown in Table 1. As shown in the table the 
morphological defect (anticlockwise curling of 
hyphal tips) is inherited in 20% progeny whereas 
50% of the progeny is aconidiate. Moreover, all 
the cultures showing anticlockwise curling of 
hyphal tips are aconidiate. One of the progeny of 
the above mentioned cross, AM1-2 was again 
crossed with wild type N. crassa (74-OR23-
1VA) to confirm the results and again twenty 
viable progeny were analyzed for anticlockwise 
curling of hyphal tip and conidiation phenotype. 
The results are shown in Table 1. The results 
show that anticlockwise curling of hyphal tips is 
inherited in 30% progeny whereas 64% of the 
progeny is aconidiate. All the cultures showing 
anticlockwise curling of hyphal tips were 
aconidiate. Thus anticlockwise curling defect is 
heritable and is inherited in about 20-30% 
progeny and all the cultures showing this 
phenotype are aconidiate. One of the progeny of 
cross between AM1-2 and wild type N. crassa 
(74-OR23-1VA) namely AM83-10 was studied 
in detail. 

 
Fig. 1 : Extension growth of cultures growing on Vogel's minimal agar media at 34±2°C 

temperature. N. crassa (wild type), Ujjain-1, AM1-2 and AM83-10 
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Fig. 2 : Morphology of Neurospora cultures growing on Vogel's minimal agar media at 34±2°C 
temperature (a) Wild type N. crassa, (b) Ujjain-1, (c) AM1-2 and (d) AM83-10 

   

   

Fig.  3 : Morphology of cultures growing on Vogel's minimal agar media at 34±2°C. (a) N. 
crassa (wild type), (b) Ujjain-1, (c) AM83-10, (d) and (e) Conidiating wild type and (f) 

aconidiate AM83-10 
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Table 1: Inheritance of morphological defects 

S/N Cross number and parents 
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AM83 
N. crassa 
(74-OR23-1VA) [♀] 
X 
AM1-2 [♂] 

78.1% 0% 30% 36% 34% 

Morphological studies of AM83-10 
AM83-10 is aconidiate culture showing 
anticlockwise curling of hyphal tip. In this 
culture variability in degree of hyphal tip 
curling in different subcultures is not observed 
(as was seen in Ujjain-1) and all the 
subcultures show consistent anticlockwise 
curling phenotype (Fig. 3). Besides this the 
cultures has several other defects. When grown 
on Vogel’s agar media at 34±2°C it forms long 
aerial hyphae (Fig. 2) which remain 
aconidiate. Minor or major constrictions are 
not observed on aerial hyphae when examined 
microscopically (Fig. 3). Effect of temperature 
on curling, aconidiate phenotype and growth 
rate was also studied. When grown at different 
temperature (34±2°C, 25±2°C and 6±2°C), no 
significant effect of temperature on curling is 
observed. Thus, this character is consistent in 
this mutant. Culture remains aconidiate at 
different temperatures however, reduction in 
aerial hyphae formation is observed at lower 
temperature (Fig. 4). Extension growth rate 
was determined by growing culture in race 
tubes at 25±2°C and 34±2°C temperature. At 
25±2°C growth rate is 2.1mm/h which is about 
1.4 fold less in comparison to wild type     
(Fig. 5). While at 34±2°C, growth rate is 
3.0mm/h which is 1.7 fold less than the wild 
type (Fig. 1). AM83-10 is sterile when used as 
a female parent in cross.  

Yamashiro et al. 17  reported Neurospora 
crassa strains with the rco-1 (regulation of 
conidiation) mutant alleles which are 
aconidial, female sterile had reduced growth 
rates and formed hyphae that coiled in a 
counterclockwise direction, opposite that of 
the wild type. The four rco-1 mutants reported 
by them had distinct conidiation morphologies, 
suggesting that conidiation was blocked at 
different stages. They cloned the wild type 
rco-1 gene and predicted that the polypeptide 
was homologue of Tup1 of Saccharomyces 
cerevisiae that mediates transcriptional 
repression of genes involved in a variety of 
processes. Our mutant AM83-10 is similar to 
rco-1 mutants as it is aconidiate, female sterile, 
show anticlockwise curling of hyphal tip and 
has reduced growth rate, however, it is 
different from earlier reported mutants since it 
shows repeated pattern of anticlockwise 
curling of hyphal tips which is observed 
throughout the growth of the culture while in 
rco-1 mutant anticlockwise curling was seen in 
early phase of growth. Our mutant is a natural 
mutant whereas rco-1 was generated in 
laboratory. It might be possible that our mutant 
may have mutation in rco-1 gene but at 
different position. It might be a variation of 
rco-1 mutant or this phenotype might be the 
result of interaction of rco-1 gene with some 
other gene.  
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Fig. 4 : Morphology of Neurospora culture AM83-10 growing on Vogel's minimal agar media at 

(a) 25±2°C and (b) 34±2°C temperature 

 
Fig. 5 : Extension growth of N. crassa (wild type) and AM83-10 growing at 25±2°C 

temperature 

CONCLUSION 
We have isolated a new mutant of N. crassa 
from Ujjain with a unique growth pattern. The 
culture show repeated pattern of anticlockwise 
curling of hyphal tips. This pattern of growth is 
heritable but further studies are needed to 
identify gene(s) responsible for this phenotype.  
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