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Abstract

Wild Neurospora crassa (Ema) showed highest cellulase activity (0.063 1U) followed by mutants trp
101 (0.055) and leu 299 (0.024). In case of xylanase activity, mutant leu 299 showed highest (0.323)
followed by wild (0.310) and mutant trp 101 (0.259).

Fungi play a major part in the conversion of lignocellulosic material to essential metabolites
for growth (Benoliel et al. 2005) and recycling of cellulose (Lynd et al. 2002). Neurospora crassa
(Ascomycetes), a non-pathogenic filamentous fungus, is of particular interest to biologists because
of its use in the study of genetic and metabolic pathways. Sunna and Antranikian (1997) reported
that cellulase and xylanase enzymes may be used in fruit juice clarification and vegetable oil
extraction. In this study, an attempt was taken to produce mutants of N. crassa (Ema) for
evaluation of cellulase and xylanase activities compared to the wild type and also to evaluate
whether mutation has any considerable effect for the production of such enzymes.

UV radiation of 254 nm was used for induction of mutation in N. crassa (Ema, 5297) using
filtration enrichment method (Catcheside 1949). UV ray was passed through a small Petri dish
containing suspension of fresh Ema conidia at a distance of 15 cm for 45 sec. Vogel’s minimal
medium (Vogel 1956) was used for culturing N. crassa in the test tube and Sorbose minimal
medium (SM) was used for single colony isolation. The UV ray induced isolates of N. crassa were
tested for growth on SM plates. Those did not grow on SM plate were further tested on SM
supplemented plates separately with adenine, arginine, histidine, leucine, lysine and tryptophan to
classify them into biochemical mutants.

For the study of enzyme activities, wild and mutants of N. crassa were grown on VM liquid
medium (supplemented for biochemical mutants) separately in which the glucose was replaced by
carboxymethylcellulose (CMC) and xylan at 0.5% (w/v) concentration. The fungi were incubated
at 30° C for 3 days in static condition. The mycelia and other non-soluble material in the culture
filtrates were separated by centrifugation at 15,000 rpm for 5 min. The clear supernatants were
used for enzyme assays (0.2 ml supernatant with 1.8 ml substrate in each case). For this purpose,
standard curves of reducing sugar for CMCase and xylanase were prepared. Reducing sugars were
determined by measuring the absorbance at 540 nm. Hydrolytic activity was calculated by
measuring the amount of reducing sugars released from CMC and xylan. The amount of reducing
sugar produced was measured by the DNS method (Miller 1959) using glucose and xylose as
standards for CMCase and xylanase activities, respectively. One unit of enzyme activity was
defined as the amount of enzyme required to produce 1 pmol reducing sugar equivalent per minute
under the assay conditions.

UV ray induced biochemical mutants (Table 1) were designated as trp 101 (tryptophan) and
leu 299 (leucine) and were used for extracellular cellulase (CMCase) and xylanase production in
submerged cultures.
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Table 1. UV ray induced biochemical mutants of Neurospora crassa.

Culture SM + SM + SM + SM + SM + SM + Inference
no. adenine  arginine  histidine  lysine leucine tryptophan  of mutants
101 O O O O O [ ] tryptophan
299 ©) O O O ) O leucine

Enzyme activities were calculated by the amount of reducing sugar obtained from standard
curve prepared for CMCase and xylanase. It was found that N. crassa secretes cellulases
(CMCase) to the culture supernatant. The cultures grown on CMC yielded detectable activities.
Wild N. crassa (Ema) showed highest cellulase activity, mutant trp 101 showed nearest and
mutant leu 299 showed lowest activity (Table 2). But cellulase production of wild and mutants is
lower than wild as well as UV ray induced anthranilic acid mutants of N. crassa as reported earlier
by Rahim (2001). In case of xylanase, mutant leu 299 showed highest, Ema showed nearest and
trp 101 showed lowest activity (Table 2). The xylanase activity of leu 299 is higher than the
xylanase activity of UV ray induced 8 anthranilic acid mutants of N. crassa in static culture
(highest 0.30 IU) as reported by Rahim (2001).

Table 2. Mean cellulase and xylanase activities of wild and mutants of Neurospora crassa. n=3,
+ = standard deviation.

Name & number of CMCase Xylanase
wild & mutants (V) (V)
Ema 0.063 = 0.003 0.310 = 0.003
leu 299 0.024 = 0.003 0.323 = 0.005
trp 101 0.055 + 0.004 0.259 + 0.005

The study indicated that N. crassa is able to grow in media containing cellulose or xylan as
the sole carbon source. Besides, these findings revealed that mutation has no considerable effect
for the production of cellulase and xylanase enzymes. It was reported that indigenous tribesman in
Brazil use Neurospora to process cassava in preparing fermented beverage (Park et al.1982). As
N. crassa is a non-pathogenic fungus with vigorous growth, it may also be used to produce such
enzymes in large scale.
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