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Abstract: Filamentous fungi have been used in industrial fermentation extensively. Based on non-phosphorylating
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electron transport process, alternative respiration pathway (ARP) acts as an energy overflow, which can balance carbon
metabolism and electron transport, allow the continuance of tricarboxylic acid cycle without the formation of ATP, and
permit the turnover of carbon skeletons. Alternative respiration pathway also plays an important role in the stress response
of fungi and the physiological function of conditioned pathogen. Alternative oxidase (AOX) is the terminal oxidase
responsible for the activity of alternative respiration pathway, which exists widely in higher plants, parts of fungi and algae.
Owing to the property that alternative oxidase (AOX) is sensitive to salicylhydroxamic acid (SHAM) and insensitive to
conventional inhibitors of cytochrome respiration, alternative respiration pathway by AOX is also named as
cyanide-resistant respiration (CRR). In recent years, the study of the alternative respiration pathway and alternative oxidase
has been a hot topic in the area involving cellular respiration metabolism. In this review we summarized the latest research
advances about the functions of alternative respiration pathway and alternative oxidase in industrial fungi.

Keywords: alternative respiration pathway, cyanide-resistant respiration, alternative oxidase, industrial fungi
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Table 1 The induction condition of the AOX in plants and parts of fungi

Plants or fungi Inducer or induction condition Reference
Plants Low temperatures, osmotic status, wounding, pathogen [22-24]
attack, salicylic acid, citrate levels, pyruvate, et al
Fungi Neurospora crassa Thermal shock [25]
chloramphenicol [26]
GMP [27]
Hansenula anomala Superoxide anion [28]
Sulfur compounds [29]
Cycloheximide [30]
AMP, ADP, GMP, et al [31]
Aspergillus niger Antimycin A [32]
Chloramphenicol [33]
Ustilago maydis AMP [34]
Yarrowia lipolytica AMP, GMP, et al [35]
Rhizoups oryzae Nitrogen stress [10]
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*2 HEEXRETREZHIEEINGE
Table 2 The physiological functions of alternative respiration pathway in fungi

Strains Physiological functions Reference
Aspergillus niger Stimulate citric acid accumulation [36]
Acremonium chrysogenum Resistance to oxidative stress [37]
Stimulate antibiotic production [38]
Effect on fungal morphology [5]
Pathogenic fungi Therapeutic targets [39]
Rhizoups oryzae Stimulate fumaric acid accumulation [10]
Sclerotinia sclerotiorum Regulation of growth, resistance to oxidative stress [3]
pastoris aox TCA TCA
aox
Xu M Sclerotinia [41]
sclerotiorum C
SHAM (
1980 Zehentgruber 331
Pichia stipitis Aspergillus niger
Kubicek %
[4] Kirimura ! A. niger
3.1 BRI PR B KO R SHAM
SHAM
ATP 25 1987 Hilgendorf 1%
ATP NADH/NAD' ATP Acremonium chrysogenum
ATP C
ATP 1991  Kozma
ATP
(43441 Karaffa
AOX Acremonium chrysogenum
C
AOX ) AOX C
1 ATP 0.9
ATP SHAM
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