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Study on the Asexual Sporulation of Aspergillus niger
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Abstract The effect of blue light BL on the morphological development of Aspergillus niger was studied by the scanning
electron microscopy SEM observation. Comparing with the darkness BL was able to stimulate development of sporangiophore
and conidiosphore promote grownth of mycelium. Suppression subtractive hybridization SSH was conducted with tester cDNA
which was from 39 ~ 40h-old mycelium cultured under darkness and driver cDNA which was from mycelium illuminated for 3 ~ 4h
under BL after dark growth. Some ¢DNA bands were obtained by suppression PCR  polymerase chain reaction with the
subtractive cDNA. Positive bacterial clones were randomly picked and identified by colony PCR method. Through sequence
alignments from GenBank most of differential ¢cDNA fragments were highly identical with some redox enzymes existing in
mitochondria and the quantitative measurement of these differential mRNA by real time RT-PCR indicated that relative
expression of the identified gene fragments under BL induction was higher than that under darkness. Furthermore the result
suggested that some respiratory chain redox enzymes of mitochondria were involved in the photoresponse and consequently
influence the metabolism. Among differential cDNA fragments two unkown sequences were found and their complete gene and

gene function remained to be investigated.

Key words Blue light signal transduction Aspergillus niger suppression subtractive hybridization ¢DNA library
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Table 1 Comparison of mycelium morphology between dark
control and blue light treatments

Time after Colony diameter/cm Growth rate/ mm/h
BL/h Darkness Blue light Darkness Blue light
24 3.58+0.70 3.82+0.28 1.10 1.20
36 4.51+0.30 4.76+0.064 0.77 0.95

x 3000

Fig.1 Scanning electron microscopy observations x 3000 of morphological changes during conidiophore formation

after blue light induction
A control which is 36h old after dark culture B~ D cultured under dark condition at the time corresponding to those treated by blue light E~ G 6h

12h  18h after blue light irradiation = respectively.
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Fig.2  PCR amplification of two suppression

M marker 1 product of forward subtraction 2 product of secondary

subtraction.

18S RNA
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3 PCR
Fig.3  Partial results of colony PCR amplification
M marker 1~ 15 product of colony PCR.

2 Genbank
Table 2 Sequences alignments
Clone No Identified relative gene Number of relative cDNA fragments Identities GenBank Hit
701.B06 glucoamylase genes G1 G2 5 100% ANGAOI  AY250996.1
709.B06 18S ribosomal RNA gene partial 2 100% 176916.1
705 . B06 soxA gene 1 99 % X91042.1
711.B06 mitochondrial small ribosomal RNA 3 99% AF548064. 1
710.B06 aoxl gene for alternative oxidase 1 89% AB046619.1
705. B06 no identity aligned 1 — —
706. B06 no identity aligned 1 — —
cDNA
190bp  200bp 185 RNA
3 2h cDNA
18S
PCR 6h Gl
2.4 PCR cDNA
3
701.B06 705.B06 710.B06
PCR 4 36h
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4 cDNA PCR

Fig.4 Real time-PCR result of differential cDNA fragments
A 710.B06 B 705.B06 C Z01.B06 Glucoamylase genes G1 .
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