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ABSTRACT

Initiation of spore germination in filamentous fungi such as Aspergillus nidulans and Botrytis
cinerea requires the presence of nutrients. In this study, involvement of sugar sensing
) machinery was suggested in the germination of A. nidulans spores. Germination did not
Cherkites occur when the spores of A. nidulans were incubated in distilled water, whereas they were
updates . . . . .

successfully germinated in the presence of 5% glucose with a germination rate of over
98% after 6hr incubation. Similar results were obtained when the spores were incubated
in the presence of various sugars such as fructose, sucrose, and starch. Interestingly, spore
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PISSN : 0253-651X germination was not observed in the presence of D-arabinose, whereas L-arabinose could
eSS +2383-5249 induce germination as determined by the formation of germ tubes, indicating the presence
Kor. J. Mycol. 2018 December, 46(4): 511-518 of sugar sensing machinery that distinguish between the enantiomers of sugars. This
https//doi.org/104489/KIM 20180056 inference was further supported by a decrease in germination rate (less than 25%) upon
Received: October 03, 2018 treatment of spores with trypsin. Subsequent MALDI-TOF mass spectrometry analysis of the
2::;:‘::&?822@;;[?’9’2238 surface proteins of spores identified ten proteins among which eight were involved in sugar
© 2018 THE KOREAN SOCIETY OF MYCOLOGY. metabolism. Taken together, our results suggest that spore germination in A. nidulans is

initiated by the interaction of sugars with sugar binding proteins on the surface of spores.
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Fig. 1. Germination rate of Aspergillus nidulans spores in the presence of sugar. Asexual spores of
A. nidulans were incubated in the solution of water (©), 5% of glucose (@), D-arabinose (/\), and
L-arabinose (A ) at 37°C, respectively. Germination rate was calculated by counting the spores formed
germ tubes.
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Table 1. The germination rate of Aspergillus nidulans spores incubated in the presence of various

sugars
Germination rate (%)
Sugars Incubation time (hr)
6
‘Water 0 0
Glucose 42 98
Fructose 38 92
Sucrose 40 81
Lactose 39 92
Maltose 39 80
Starch 22 70
Inulin 6 28
D-arabinose 0 0
L-arabinose 40 96

Germination rate was calculated after incubation for 4hr and 6hr, respectively.
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Fig. 2. Germination rate of Aspergillus nidulans spores in the presence of mixture of D- and L-
arabinose. Spores were incubated in the solution containing various molar ratio of D- and L- arabinose.
Germination rate was calculated by counting the germinated spores by time interval.
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Fig. 3. Germination rate of Aspergillus nidulans spores treated with glucose and L-arabinose for short
period. Asexual spores were treated with 5% of glucose and L-arabinose for 5 min, respectively. After
washing out 3 times with water, spores were incubated in water without sugar for 6 hr. The germ tubes
were observed by inverted microscopy after incubation ( x 400).
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Fig. 4. Germination rate of Aspergillus nidulans spores treated with trypsin. Spores were incubated with
trypsin for 2 hr. After washing out added trypsin, spores were further incubated in the presence of 5%
glucose at 37°C (0). The spores treated with BSA instead of trypsin were used as control (m).
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Fig. 5. Analysis of proteins extracted from spore surface of Aspergillus nidulans by SDS-polyacrylamide
gel electrophoresis. Proteins extracted from asexual spores using 1 M NaCl were treated with/without
trypsin. The arrows and numbers indicated protein band to be cut out for protein identification by
MALDI-TOF mass spectrometry.

Table 2. List of identified proteins extracted from spore surface of Aspergillus nidulans

No. Name ofidentified protein Wil s Amino acid homology %
weight Protein function

1 Hypothetical protein AN4825.2 97,260 Putative glucan 1,3-B-glucosidase 27
2 Hypothetical protein AN2828.2 78,166 Putative B-Glucosidase 4
3 Uncharacterized protein 71906  Carbohydrate-binding module Family 24 58
4  Putative o-1,3 glucanase, GH71 family 70,044 Putative 0. -1,3 glucanase 48
5 Putative TPA: FAD-dependent oxygenase 55,670 TPA:FAD-dependent oxygenase 31
6  Endochitinase 1 45,492 Endochitinase 18
7  Chitinase 44,293 Chitinase 99
8  Putative Chitinase 44,293 Chitinase 23
9 Arabinan endo-1,5-0-L-arabinosidase 34,580 1,5-a-L-arabinosidase 100
10 Hypothetical protein AN8908.2 30,272 No known protein
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