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Abstract: Airborne microorganisms (AMs), including bacteria, fungi, and viruses, are
ubiquitous. They are indispensable components of the atmospheric ecosystem, play an essential
role in maintaining the stability and functions of the atmospheric ecosystem. AMs include not
only beneficial microorganisms but also pathogenic microorganisms, which pose a threat to
human health. Therefore, comprehensively revealing the distribution characteristics and
succession patterns of AMs is of great significance for improving air quality, safeguarding
human health, and ensuring national biosafety. This review systematically elucidates the
sources, distribution characteristics, influencing factors, and categories of pathogenic
microorganisms as well as the health risks associated with AMs. It contributes to the in-depth
understanding of AMs pollution and its health risks, providing a scientific basis for preventing
and controlling the pollution and protecting human health and eco-environment.
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Figure 1 Sources of airborne microorganisms.
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J& (Micrococcus) 2% 78 [ & (Kocuria)™; {E/)
b S A A TN R e K R
(Enhydrobacter) . 5t EK T J& (Streptococcus) FIHER
& (Micrococcus)!"™; 15 /K AL BR) b 32 52 24 4
KA J& (Staphylococcus) . 2 # AT 18 J& (Bacillus)
FIME B M 7T 8 (Pseudomonas)” s T8 M 5 4
I 21 &) 2R 7 )& (Paracoccus) . 45 24 55 5. i 14 )&
(Sphingomonas) 7% 55 [ 1 J& (Kocuria)?!; 1E2
W2 FLR (AL ptin it . s Az, £
B RAIASH B . K R
Be VIR & SRS s P IR A R R
AR 220, SR, HETAESE 2 DL R — ) [
KR k= IR RUEE 5 4 PR A i SR A
AYHTES R BE A T AR A MR VR A AR
b, B, JE2LFRAT N 2 B DG R B[] 3 HRR
RGBS .

Dominant bacterial and fungal genera in different study environments

Detected Dominant References Detected Dominant References
environment bacterial genera environment fungi genera
Urban Streptomyces, Bacillus, [2] IUrban Xylaria, Schizophyllum, [2]
Kocuria Cryptococcus
Elementary Enhydrobacter, [19] Elementary school  Cladosporium, Trametes, [19]
school classroom  Streptococcus, classroom Aureobasidium
Micrococcus
Wastewater Staphylococcus, Bacillus, [20] Subway station Cladosporium, [21]
treatment plant Pseudomonas (Athens) Mpycosphaerella, Antrodia
Subway station Paracoccus, [21] Indoor multiple-use Aspergillus, Penicillium, [22]
(Athens) Sphingomonas, Kocuria facilities Toxicocladosporium
Indoor Staphylococcus, Kocuria, [22] IPublic Malassezia, Penicillium, [22]
multiple-use Corynebacterium transportation Aspergillue
facilities facilities
Public Staphylococcus, [22] Poultry farms Fusarium, Clavaria, [25]
transportation Corynebacterium, Rhodotorula
facilities Micrococcus
Hospital Staphylococcus, [23] Wastewater Penicillium, Cladosporium, [26]
Micrococcus, treatment plant Alternaria
Corynebacterium
Poultry farms Staphylococcus, [24] Hospital Penicillium, ladosporium,  [27]
Micrococcus, Aspergillus
Pseudomonas
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Figure 2 Potential pathways for the abundance of pathogenic microorganisms in AMs.
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