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An initial exploration of the impact of urban nighttime artificial light pollution on
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Abstract . Light significantly shapes microbial metabolism and their interactions with environments and other organisms,
and thereby affecting microbial community compositions and diversity in different ecosystems. The pollution of light in urban
areas would increase with urban intensification and adversely influence biological entities. Though light is essential for
certain microorganisms, artificial light at night (ALAN) disrupts natural circadian rhythms and profoundly alters microbial
behaviors and ecological balances through various pathways, ultimately reshaping microbial communities and functions in
urban ecosystems. Such disruptions may trigger cascading consequences for urban ecosystem health and functionality, posing
threats to human beings. This review focused on ALAN pollution in urban areas, systematically elucidating its impacts on
microbial dynamics across diverse urban habitats such as soil, water, and air. Additionally, this paper investigated the
changes of microbial ecosystem functions and potential health risks associated with ALAN, and discussed the application of
ALAN in ecological restoration. At last, this review prospected the important research fields about ALAN, including the
mechanism of ALAN impacts on urban microbiome and their functions, and the influences of ALAN on human health. The

review would offer theoretical basis for city light planning, improvement of environmental quality, and ensuring human health.
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Fig.1 Schematic diagram of direct and indirect effects of artificial light at night on microorganisms
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Table 1 Microorganisms with different types of potoreceptors

Sl F R

Photoprotein

REp
Chromophore

ROtk iiES
Phot sensitivity Type

Reference

MEEER
Acteriophy

Tochrome

JEE A RS
Light-Oxygen-Voltage

Sensing Domain

HOEFI IR

Blue Light Using Flavin

JeiE Pk (AR A

Photoactive Yellow Protein

ML
Rhodopsin

Ffb R
Cryptochrome

2k M Py g
k&Y

AR
1t

TR R
TR

X A LR

R

B RIS
TR

/AN Acaryochloris marina ; Agrobacterium fabrum ;
IHMk; AR A Agrobacterium tumefaciens ; Anabaena sp

BT LT AML Azospirillum  brasilense  Sp7; Bradyrhizobium  japonicum
Bradyrhizobium sp. strain ; Croceicoccus marinus OT19;

Deinococcus radiodurans ; Fremyella diplosiphon ;

Magnetospirillum magneticum ; Pseudomonas aeruginosa ;

Pseudomonas syringae pv syringae B728a;
Pseudomonas syringae pv tomato DC3000;

Rhodopseudomonas palustris ; Rhodobacter sphaeroides ;

Synechocystis sp. PCC 6803 ; Thermosynechococcus elongatus

BP-1;

Xanthomonas campestris ;

WA Bacillus subtilis ; Botrytis cinerea;
Brucella abortus ; Brucella melitensis ;
Caulobacter crescentus ; Dinoroseobacter shibae
Erythrobacter litoralis ; Listeria monocytogenes ;
Methylocystis ; Phaeodactylum tricornutum
Pseudomonas mendocina ; Pseudomonas putida;

Pseudomonas syringae pv Syringae;

Rhizobium leguminosarum ; Rhodobacter sphaeroides ;

Synechococcus elongatus ; Xanthomonas citri subsp. Citri;

HEoh Acinetobacter baumannii ; Acinetobacter nosocomialis ;

Beggiatoa sp. ;Escherichia coli;
Euglena gracilis ; Klebsiella pneumonia ;

Oscillatoria acuminata ; Rhodobacter sphaeroides ;

Rhodopseudomonas palustris ; Synechocystis sp. PCC 6803

Xanthomonas citri subsp. Citri;

ot Burkholderia phytofirmans ; Chromatium salexigens ;
Halochromatium salexigens ; Halorhodospira halophila

Idiomarina loihiensis ; Rhodobacter capsulatus

Rhodobacter sphaeroides ; Rhodopseudomonas palustris ;
Rhodospirillum centenum ; Rhodospirillum salexigens ;
Rhodocista centenaria ; Rhodothalassium salexigens ;

Salinibacter ruber ; Stigmatella aurantiaca;
Thermochromatium tepidum ;

gt/ a0t Acetabularia acetabulum ;Anabaena sp. PCC 7120

Candidatus Actinomarina minuta ;

Candidatus Pelagibacter ubique HTCC1062;
Coccomyxa subellipsoidea ; Dokdonia donghaensis ;
Exiguobacterium sibiricum ; Gloeobacter violaceus ;
Haloarcula argentinensis ; Haloarcula vallismortis ;
Halobacterium sp. AUS-2; Haloquadratum walsbyt ;
Halorhodospira halophila ; Halorubrum chaoviator ;

Halorubrum sadomense ; Haloterrigena thermotolerans ;
Leptosphaeria maculans ; Nonlabens marinus S1-08 ;

Oxyrrhis marina ; Phaeosphaeria nodorum
Photobacterium sp. LC1-200; Salinibacter ruber;

Thermus thermophilus ; Uncultured bacterium HOT 75mé4 ;

Uncultured bactertum Med12 ; Vibrio sp. AND4 ;

HME/ IOk Arabidopsis thaliana ; Chlamydomonas reinhardtii;

Drosophila melanogaster ; Gloeobacter violaceus ;

Phaeodactylum tricornutum ; Synechocystis sp. PCC 6803

[57—68]

[69—84]

[79, 85—90]

[91—94]

[95—97]

[98—102]
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