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Resear ch progress of AspergillusbHLH transcription factors

ZHUANG Miao JIN Feng-Jie

(Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing,
Jiangsu 210037, China)

Abstract: Basic helix-loop-helix (bHLH) proteins belonging to a superfamily of transcription
factors, are widely distributed in eukaryotic organisms. Members of this protein family can form
homodimers or heterodimers, and then bind to E-box motifs to uniquely affect the transcription of
genes. The bHLH transcription factors are widely involved in developmental processes, including
cellular proliferation and differentiation. Therefore, they often play a very important role in
regulating growth, development, and differentiation in eukaryotes. Here, we review the regulation
process and biological function of bHLHs in Aspergillus species including Aspergillus nidulans,
Aspergillus fumigatus, and Aspergillus oryzae, to provide a theoretical reference for further study on
the growth and development of Aspergillus and functions of bHLHs.
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Figurel Fluorescence microscopy of heterokaryotic fusants formed by the strainswith differently labeled nucleit!
H2B-mDsRed = H2B-EGFP 2 CD

. 5um.
Note: The sclerotia were produced in the contact region between the strains expressing either H2B-mDsRed or H2B-EGFP fusion
proteins in nuclei. They were shifted onto CD minimal medium. Conidia and hyphae from the colonies were observed by fluorescence
microscopy. Note that conidia contain both red and green fluorescence and some of conidia show either of fluorescence as indicated by
arrow. Scale bars=5 um.
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Figure2 Analysisof phenotypesand expression patterns of ecdR and sclR[*?
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Note: Comparison of phenotypes of sclR/ecdR-disruptant and overexpressing strains (A); Comparison of ecdR and sclR expression pattern (B).
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Figure3 EcdR and ScIR co-regulate conidium and scler otium formation through competitive inter actions
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#x1 BHHERE bHLH REEEMKRRITHAE
Tablel Fuctionsof published bHLHsin Aspergillus

Methods of function

Name Species : Biological function References
analysis
StuA [13-14]
Aspergillusnidulans  Deletion Regulate conidia development; initiate sexual
reproductive cycle
PCR [18]
Aspergillus flavus Quantitative real-time PCR Response to oxidation stress
AnBH1 alcA(p)-anbH1 aatA [21]
Aspergillus nidulans ( )
Replaced by aregulatable Likely an essential protein for the cell; act as
alcA(p)-anbH1 genefusion  arepressor of aatA gene expression (one of
the penicillin biosynthesis)
DevR [24-25]
Aspergillusnidulans ~ Deletion Regulate conidiogenesis and hyphal growth
PCR
Aspergillusfumigatus  Deletion PCR
SrbA [31,33]
Aspergillus fumigatus  Mutant
Maintain cell polarity and direct hyphal
growth; adapt to hypoxia and low iron;
mediate resistance to the azole class of
antifungal drugs; required for Aspergillus
fumigatus virulence
SclR [38,40-41]
Aspergillus oryzae Deletion, overexpression

Retain normal hyphal morphology and cell
function; involved in asexual conidiospore
and sclerotia production; involved in
carbohydrate metabolism

EcdR ScR [42]
Aspergillus oryzae

Deletion, overexpression, Form heterodimer with ScIR, regulate asexual
yeast two hybrid conidiospore and sclerotial production

PalcA [43-44]
Aspergillusnidulans ~ Mutant

Regulate phosphate acquisition, control the
synthesis of several Pi-repressible enzymes
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