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Abstract: Senescence, a complex process involving multiple physiological and biochemical
processes accompanied by degradation of cellular and organ functions and physiological damage, is
influenced by both environmental and genetic factors. Filamentous fungi have been widely used in
the study of senescence mechanism because of the easy genetic manipulation, short life cycle, and
easy qualification of senescence characteristics. In this paper, we reviewed the senescence characteristics
of filamentous fungi and summarized the factors influencing aging, such as environmental factors,
mitochondrial stability, oxidative stress, and metabolic level. This review is expected to give new

WINIH . TR H AR 3£ 42(2024B1515020034) ;[ 5% 8 S0 & 1112021 YFA0910800)

This work was supported by the Natural Science Foundation of Guangdong Province (2024B1515020034) and the National Key
Research and Development Program of China (2021 YFA0910800).

*Corresponding author. E-mail: ning.xie@szu.edu.cn

Received: 2024-07-19; Accepted: 2024-10-09; Published online: 2024-11-29



JERESR & | Rk, 2025, 65(2)

525

insights into the industrial application of filamentous fungi and the research on human senescence.
Keywords: filamentous fungi; senescence; mitochondrial DNA (mtDNA) stability; autophagy;

heredity; regulatory mechanism
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The environmental factors affecting the senescence of filamentous fungi and their regulation.
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Table 1 The environmental factors influencing senescence in different fungi
HE MR X R W RIEE 275 30k
Fungi Factors Regulation of aging Functions References
Aspergillus flavus el + N A IBERBCIR | 200 L R [12]
High temperature Cell membrane disruption, cell
wall thinning
Penicillium rugulosum AR + PR [13]
Extremely low ROS
temperature
Geotrichum fragrans R pHAH. + B R [17]
Acidic pH GMP
Aspergillus flavus IR - [z <Rt} [21]
Low temperature Energy metabolism
Alternaria alternata A - PEET IR [22]
Red light Sexual development, secondary
metabolism
Aspergillus flavus, Aspergillus EB AN S] - IRHACHY [25]
parasiticus White light, blue Secondary metabolism
light
Neurospora crassa S5 AEAB] % Ve-1 8% JotkAgE [34]
White light, red Regulated by Ve-1 Asexual reproduction
light
Podospora anserina SR % PaPhyl .PaPhy2 W% TR EE [35]
Illumination Regulated by PaPhyl Fruiting body development
and PaPhy?2
Aspergillus niger /A pH A + Rem i [38]
High/Low pH Energy metabolism
Aspergillus fumigatus PR pH{E %% PacCHiiz T AT [39]
Acidic pH Regulated by PacC Asexual reproduction
Aspergillus nidulans pH{E7E 1k % PalH %5 wEik [40]
Changes in pH Regulated by PalH Ubiquitination

+o Gt - AL

+: Promotion; —: Inhibition.
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Table 2 Genetic regulation of senescence in different fungi

HH i & FEH/AEE 2 30k

Fungi Factors Gene/Protein References

Podospora anserina ADP/ATP PaAnt [37]

Podospora anserina H 0 MnSOD [45]
Autophagy

Beauveria bassiana JePEAFE Atgll [46-47]
Asexual reproduction

Acremonium chrysogenum — IRFARHHE L Acatgl, Acatg8, Acatgll [48]
Secondary metabolite synthesis

Magnaporthe oryzae H IR TOR [49]
Autophagy regulation

Magnaporthe grisea JotEA MoAtg8, MoAtg4, MoAtgl, MoAig6, MoAtgi4  [50]
Asexual reproduction

Fusarium graminearum g A, Atg family [51]
Lipid synthesis

Neurospora crassa DNA 5T E = mshl [52]
DNA mismatch repair

Aspergillus sp. AN Nox complex [53-54]
Oxidative stress

Aspergillus niger AALRL SODA, CcsA [55-56]
Oxidative stress

Aspergillus niger A A GcenE [57]
Anabolism

Metarhizium robertsii [l MAA_ 06480 MAA_02043 [58]
Energy metabolism

Podospora anserina S IR A MEEAIL PaCoxl [59]
Cellular respiratory compensation PaCoxl17 [60]
mechanism
2y DAL A RE TN PaLon [61]
Mitochondrial protein homeostasis PaClpP [62]

Palap [63]

WERR I PaCrdl [63]
Phospholipid metabolism
LR AL R FR S PaDnml [64]
Mitochondrial genetic homeostasis PaAtpe, PaAtpg, PaMicIO, PaMic26 [65]
T Padif2 [66]
Apoptosis PaAmidl [67]
AALRL PaMthl [68-69]
Oxidative stress PaSodZ, PaSod3 [70]
S Padtgl [71]
Autophagy PaAtg24 [72]
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