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1 3000 x
Fig.1  Morphological changes during conidiophore formation in A. niger 3000 x . Electron micrographs showing conidiophore formation
under continuous blue light illumination at the time of 36h A 48h b and 60h C are contrasted with that in total darkness at
corresponding time D toF respectively. Under blue light illumination more erromenus myceliu and primary sporangiophore formed at 36h
then conidia b developed in advance to mature conidiophores bearing chains of conidia C . Whereas in total darkness early vesicle just

developed from the tip of the stalk at 36h and conidia vesicle developed afterwards E tol .
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Fig.2  Comparison of stage of conidia development and glucoamylase production in A niger under blue light and darkness. Total glucoamylase activity per gram

of mycelium B and biomass C were showed corresponding to conidia developing stage A .

2.3
2.4
36h
500pmol/m™ s
12h 4 SSH cDNA
500pmol/m™ s 11
4-A 2
4h
150pmol/m™ s ¢l 0%
550pmol/m™ s 4-B aox 36h
50% 18S
6h PCR
500pmol/m™* s cDNA

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



v 2006 46 5 737
5 6 s0x
THHH) 2h
O darbness

S pooof S bluc light at 24h 6B C
P B3 blue light at 36k
= S000F @ bluc light at 48h 7000 7000
£ A L B
£ 6000 6000 5 7
5 4000 o 5000 5000 | ’ ’
1 > 3 L
. £ 4000 Z 4000 ’ ’
P 3 S 3000 ’ 3000 ’ ’
E N
g 2000 ’ 2000 | ’ ’
5 2000 1000 ’ 1000 | ’ %
“oh N L L N '
T i 070 T4 6 8 0702 4 6 s
B MK t/h t/h

o 50-550umol/m?s

34
th 4

3
Fig. 3 Determination of the critical period for A. niger light
responsiveness. Cultures grown under total darkness for the indicated
times 24h 36h 48h respectively were exposed to blue light for
subsequent 12h of incubation as indicated. The total glucoamylase activity

per gram of mycelium was determined. Bars indicate SD.
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Fig.4  Fluence-response curve of blue light in A. niger. Darkgrown
mycelia of 36h old were exposed to blue light of 500umol/m?- s for
different times A or illuminated with continuous gradient light gradually
increased from 150 up to 550pmol/m> s after 8h B After treated with
blue light cultures of A. niger were grown subsequently in the dark for
additional time. Incubation period was up to total 12h included the time of
light treatment and time of subsequent incubation in darkness. Total

glucoamylase activity per gram of mycelia.
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Fig.5 Analysis of constant blue light on differential gene response to constant blue light in A. niger culture was

exposed to blue light of 500pmol/m* s for different times. After light induction for the indicated time points mycelia were

harvested at for analysis of gene expression by real-time PCR A glucoamylase Gl genes B gene of sulthydryl

oxidase gene  C gene of altemative oxidase —(O—Dblue light —@—dark control.
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Fig.6 Analysis of continuous gradient blue light on differential gene response to blue light in A. niger. Illuminated with continuous gradient light gradually

increased from 150 up to 550pmol/m> s after 8h. After light induction for the indicated time points mycelia were harvested at for analysis of gene expression

by real-time PCR A glucoamylase G1 genes B gene of sulthydryl oxidase gene
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Glucoamylase enhancement regulated by blue light in Aspergillus niger

ZHU Jun-chen' > WANG Xiao-jing'~  ZHANG Guang’ SU Jie® ZHU Ming’
! College of Life Science South China Normal University Guangzhou 510641 China
% Department of Applied Biological Engineering Shenzhen Polytechnic ~Shenzhen 518055 China
3 Life Science Division Draduate School at Shenzhen Tsinghua University —Shenzhen 518055  China

Abstract Regulation of glucoamylase production in photoinduced A. niger under blue light were investigated. The
results showed that continuous illumination of blue light was effective in promotion of conidiation leading to more
glucoamylase production due to the need of sporulation in A . niger . It was clear that 36h-old mycelium grown in dark was
in the developmental stage of formation of conidiophore stalk and was most sensitive to BL. A . niger cultures exhibited
some competence stage to respond to blue light over a period of 36 h when early conidiophore stalk formed in darkness
and photoinduction at this critical period resulted in relatively higher yield of glucoamylase. The fluence-response data
generated with blue light indicated that the optimum fluence required for the photomorphogenetic response in A . niger was
no less than 450 mol/m* s to saturate the photoinduction system. The amount of glucoamylase gene Gl transcripts
accumulated during illumination with blue light was more than that in total darkness whereas the threshold for G1
induction during illumination with increased gradient light was higher than that exposed directly to light of constant
fluence indicating the existence of a light adaptation mechanism for glucoamyalse production in response to blue light.
Nevertheless  both high and low light were able to promote glucoamylase producing. Furthermore suppression subtractive
hybridization experiment revealed that some respiratory chain redox enzymes in mitochondria including alternative oxidase
as well as sulthydryl oxidase participated the photoresponse in A . niger and consequently influenced the metabolism . The
results support a possibility of designing strategies to improve glucoamylase yield by application of blue light.
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