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Table1 The information of sampling sites

City Community Longitude/® Dimensional/® City Community Longitude/° Dimensional/®

Beijing BJO1-A 116.286 111 40.009 444 Kunming KMO02-A 102.823 889 24.850 556
BJ02-C 116.252 500 39.970 833 KMO03-A 102.845 556 24.843 611
BJ03-A 116.287 222 39.920 278 KMO05-B 102.782 500 25.010 833
BJO5-C 116.502 500 39.855 833 KMO06-C 102.822 500 24.981 111
BJ06-A 116.513 333 39.891 111 KMO09-B 102.753 333 25.030278
BJ09-A 116.328 611 39.897 500 KM10-A 102.624 444 25.010278
BJ10-B 116.410 833 39.893 611 KMI1-A 102.637 500 25.042 778
BJ11-A 116.406 944 39.920 833 KM12-A 102.653 333 25.054 722
BJ12-B 116.394 167 39.948 889 KM13-D 102.718 333 25.110 833
BJ13-C 116.501 389 39.959 167 KM14-C 102.666 389 25.096 111
BJ14-A 116.412 500 39.978 333 KMI15-A 102.822 222 25.006 111
BJ15-B 116.428 056 39.850 833 KM16-C 102.874 167 25.026 111
BJ17-A 116.304 444 39.841 389 KM17-C 102.795 278 25.053 333
BJ18-B 116.295 278 39.888 611 KM18-A 102.741 944 25.046 389
BJ19-A 116.185 556 39.907 222 KM19-A 102.727 778 25.085 556
BJ20-B 116.203 056 39.941 944 KM20-B 102.650 556 25.041 667
BI21-A 116.373 333 39.879 722 KM21-B 102.697 222 25.075278
BI22-A 116.360 278 39.913 611 KM22-A 102.745 000 25.118 889
BJ23-B 116.360 278 39.943 611 KM23-C 102.779 444 25.953 889
BJ24-C 116.601 389 39.919 444 KM24-A 102.816 944 25.188 333
BJ27-C 116.275 000 39.956 667 KM25-B 102.781 111 25.003 056
BJ28-A 116.282 500 40.032 222 KM26-B 102.782 778 25.998 056
KM27-C 102.861 111 25.255 556

Fuzhou FZ01-A 119.542 778 25.953 333 Urumgqi WQO1-B 87.634 722 43.812222
FZ02-C 119.491 111 25.941 389 WQ02-A 87.610 833 43.795 278
FZ03-A 119.456 389 25.997 778 WQO03-A 87.608 333 43.813 611
FZ04-B 119.394 722 26.026 389 WQ04-A 87.559 722 43.744 722
FZ05-A 119.252 500 25.983 889 WQO05-C 87.647 500 43.765 000
FZ06-D 119.370 556 25.903 889 WQO06-A 87.542 500 43.815278
FZ07-C 119.371 111 25.990 000 WQO07-B 87.524 722 43.798 889
FZ08-B 119.346 389 26.006 111 WQO08-A 87.553 056 43.792 500
FZ09-D 119.321 389 26.018 056 WQ09-C 87.656 944 43.790 278
FZ10-B 119.365 833 26.048 333 WQ10-C 87.678 056 43.830278
FZ11-A 119.331 667 26.070 556 WQl1-C 87.401 389 43.842 778
FZ12-A 119.282 222 26.088 333 WQI2-C 87.426 667 43.868 611
FZ13-D 119.279 444 26.065 000 WQ13-C 87.496 944 43.840 833
FZ14-A 119.264 167 26.047 222 WQ14-C 87.651 111 43.883 611
FZ15-A 119.278 333 26.011 389 WQl6-A 87.620 000 43.818 611
FZ16-B 119.318 611 26.048 333 WQ17-B 87.420 556 43.985 000
FZ17-B 119.343 889 26.053 056 WQ19-C 87.660 556 43.965 833
FZ18-C 119.301 389 26.061 389 WQ20-B 87.690 278 43.953 611
FZ19-C 119.335 833 26.090 000 WQ21-B 87.650 000 43.908 333
FZ20-A 119.333 611 26.146 944 WQ22-C 87.493 056 43.890 833
FZ21-A 119.311 667 26.147 778 WQ23-A 87.575 556 43.906 944
FZ22-D 119.283 889 26.133 333 WQ24-B 87.597 778 43.863 056
FZ23-D 119.288 333 26.106 667 WQ25-A 87.540 000 43.857 500

“BJ” stands for Beijing, “FZ” stands for Fuzhou, “KM” stands for Kunming, “WQ” stands for Urumgi.
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0.001), HiA DA AN A SF Ak =2 8] 1 22

Table 2 Features of the sequencing data

R=0.91)

(%3)0

Raw reads" Clean reads” ASVs? Unclassified
Total Minimum Merged reads Filtered reads  Reads after Total  Unclassified ASVs/% reads/%"
clustering
Beijing 2496317 62 673 2361261 2157431 1531372 1771 7.06 4.47
Fuzhou 3311357 100 890 3161081 2900 132 2139431 1166 5.14 0.34
Kunming 3002 400 81706 2 846 640 2 606 190 1862 208 1830 5.68 5.68
Urumgqi 2 628 588 47 250 2460 791 2244910 1593616 1361 7.93 5.45

12 The number of reads before or after USEARCH based on 91 dust samples. ® The number of ASVs , and the percentage of ASVs that could not be
assigned at the phylum level with UNITE database. ¥ The percentage of reads that could not be classified at the phylum level with UNITE database.
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Fig. 1 Alpha diversity of the fungal communities in four cities
(a) Species richness of fungal communities in four cities. (b) Species Pielou’s Evenness Index of fungal community in four cities. (c) Species

Shannon Index of fungal communities in four cities.
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Fig.2 Non-metric multidimensional scaling (NMDS) analysis in four cities
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Table 3 Dissimilarity test by ANOSIM and
PERMANOVA of the dust fungal community in four cities

ANOSIM
R P

PERMANOVA

F.Model R* P

Beijing versus Fuzhou  0.87 0.001™"  330.23 0.88 0.001""
Beijing versus Kunming  0.39  0.001"" 7624 0.64 0.001""
Beijing versus Urumgi ~ 0.66  0.001""  380.11 0.90 0.001""
Fuzhou versus Kunming 0.56 0.001™" 8586 0.66 0.001""
Fuzhou versus Urumgi ~ 0.96 0.001™" 42531 091 0.001"
281.12  0.86 0.001"

Groups

Kunming versus Urumqgi  0.82 0.001"

"*P<0.001.
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Fig. 3 The proportion of common and unique species at different taxonomic levels (family, genus or species) among the four
cities
(a) The proportion of common and unique species in the four cities at the family level. (b) The proportion of common and unique species in the four

cities at the genus level. (¢) The proportion of common and unique species in the four cities at the species level.
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Fig.4 Taxonomic distribution of the dust fungal community at three taxonomic levels between the four cities
(a) All classified species at the phylum level in four cities. (b) Distribution of species with relative abundance greater than 5% at the order level in

four cities. (c) Distribution of species with relative abundance greater than 2% at the genus level in four cities.

Didymella

Penidiella

Cladosporium
Aureobasidium

Pleospora |
:Beijing

Capnobotryella
:Fuzhou

Alternaria

Genus

:Kunming

Cryptococcus :Urumgi

Phoma

Botryotinia

Chalastospora

Aspergillus

ok
[}
& H

lg (LDA SCORE)
Fig. 5 The Linear discriminant analysis Effect Size (LEfSe) was used to select species with significant differences between

the four cities

W38 R Y AP Alternaria. Cryptococcus. Phoma., — SEARFFHFERYIM . BAIRTTRELIERE 3 MEEAR
Botryotinia, Chalastospora Fl Aspergillus $% 53 1 4 (n=12) YERIMREE, ISR (n=79) 1ENIIZ%



2025; 52 (4)

SKICE, % BETITS2i/F 59 E P48 i 2k A A s HE BT A 52 <977+

£, AV RIE S BT 4K Source Tracker Xt 4 >
T B K 2R R AR SR AT A W b B A ORI A T
SourceTracker Z5 KM (E6), Fra B HRIEM
JRARFEAS ) A P o B B A E R T . b e
V18 2 A5 A A I iff T 00 Sy JF R VR ML 1 43 EE

[ :Kunming

86.4%~92.4%, M Y KA REA B I A 0 Sk Fook
TE b B T 43 B R 97.4%~99%, B WA AL 7 4 1 1 il
A HR TR H G ET 2 R 71.2%~95.1%, B8 A5F
PR A U it T 0 A HG R TR ML Y A3 LG A 93.3%~
98%.

[:Urumgi I :Unknown

Fig. 6 Geographical inference of dust samples from four Chinese cities using SourceTracker

on
g
g
m
=
=]
<
N
=
e
on
g
£
El
M
i
£
=
o
I :Beijing I :Fuzhou
R I

RIS EARIERC, R R 41
GG TR IR, AR S A SR ARE
AWk, LIRS BT A IRREAS Z s
BEIRUESE . Dhid BL LA SO BRI S5 LR H 5 5%

W, ARG i T B i IR kA, 18 DI
T E AT 1 AT S AT ) 2R A A 4
BEH LRI AR, AR EE R A U AT X R M i)
WFEY 8 25 ARG R LT (R W . BT 5 A
{HTINREEt /0 B2 S ivare 1 TINI N 01 Ky T T/
PSR E RISy, BAT 2 AR



*978- EMUFESEYIRHR

Prog. Biochem. Biophys. 2025; 52 (4

PERG BN SRR, i F AR b IR A i B
VIRETELLIG, 7T LASEIRREAR 8] ) L X B ol 5
PEWT, FE—SLBEE S rh okt B B0 R A9
TR PEFREIE M E 7 AWFFEIET AR F AR,
WRIbnt, WIN . BB EARTE 4T KA
FLH RS H AR A, PEAS ST B A ITS2 X
TP X5 33X 4 N3 T A IR AR AR R 4T A W b EEL 7
W BB

O HGE B, ERPEELNZ 2 %
(AR 252 S SO PR R A FE b B . SRR
FHEAVMAZSTE Sh 5 . AT B P AL AR
ML B B8 AT 44 HA I B RS 22
AT, TRAIRZR 413l T 9 K 2 FC DA R 0 2
WFFTEE TR, 430k T3 ) A4 2 L A A7 A
FES, HR LIRS RS AT 22 ) 22
SN S (ANOSIM, R=0.96; PERMANOVA,
R=091, 33). 4 Mmihdb iy By R F
e, HRESEASF (Kla), X—45R 584
AT FEARIEARAT, SCHF T FLRE YR F 5 R R i 1
T T 73 33— WA 290 X — B (1 H B AT B 2
PRI A F 5 1 AT BT B i X, SR b DX K
LIRS BN B R O B R T
RERIIRSE . 784D AR FEA T, FRET
I'] (Ascomycota) FI#H-F# (] (Basidiomycota) #
W b F B ER (Kd4a), X5 XTE
B AR IR S R 2 e Y, TR
VER BT TR RIET T, BAT MR, fE
WS AE ZREMIARBE 2 T AEIG , 78 A AR A h G &
ERESAE.

H Wi 7E 15 KE R A 4T 5L T 2745 DNA 17 1 3]
HEWT R GE 250 XA, 56 T K2R FLR T 58 5%
b, BAME SR, MATANE, B A T
WP X AMRE ST ) FUREFE ALY ITS XA 52 5 1
YRR TR, R AR B R IE i s A8
i 0, BRI, EANITS KR K, TEEETHA
) AR PP AR A T5E AT, PRI E R OGHE T B
P AORF ST = B XF ITS 1 8k 1TS2 X sk A7 . A
] (R bR T X L B T A T M i R 5 SR 1 i 25
EA IR Y, M T ER A ITST X, ITS245
ICRESR LT o ) B E B MR ARRFSAER
ARJE TR, R PE 40 A K LR RES A
SROYAAREE, FE T AR PR AR I B R IR 411
ITS2 X, FTA B IR IR 1 I A2 B AR 1 A 40 3t HL 37
BRI, X5 R A TR B R

5 R T W s B T O B ST A R S MR RAS T
A TR R ARG SCREE T 49T Y
JRAREAS, REARBCA PR, H 4/l ] 1 1 2
B, AE/NAS [ RO R KA BB R AR Y b 3
DLEHERT T THE R RRRIESY, JRERTT LA R o
IR AR REAS , HE— 2B PP Al L T BB 1Y 1TS2
DX 3 X6F K 242 A AR 08 A7 A 0 b L A7 4 DR 1)
TR

4 25 s

BT T AP HARI 1A AT AR
FL BRI 545 K57 4 NI 9K 42 HO DNA, - DL
HRX AN KR E R A RO A,
N SRS T PR B DNA BEAT iy Il 4 7 29 5 LAl
WFFEA R, 40 B BRI P 2 URAT (3
Ze5t, BEEDZOKFRAAL, 4D PR AL
SERG VAT B Y 22 S BORGB fek o AT R
AR ARAEAS B A W) D B S e D T, T
BRI TTS2 DX 3 XX 4 A3l i R IR AR R AR HEA T 22 1)
M PR EE AT LA R e AR T R

2 % X #

[1]  Locard E. The analysis of dust traces. Part I. Am J Police Sci, 1930,
1(3):276-293

[2]  Hawksworth D L, Wiltshire P. Forensic mycology: current
perspectives. Res Rep Forensic Med Sci, 2015, 5: 75-83

[3]  Wiltshire PE J, Hawksworth D L, Webb J A, et al. Two sources and
two kinds of trace evidence: enhancing the links between clothing,
footwear and crime scene. Forensic SciInt, 2015, 254: 231-242

[4]  Foster N R, Martin B, Hoogewerff J, et al. The utility of dust for
forensic intelligence: exploring collection methods and detection
limits for environmental DNA, elemental and mineralogical
analyses of dust samples. Forensic Sci Int, 2023,344: 111599

[5]  Kraaijeveld K, de Weger L A, Ventayol Garcia M, et al. Efficient
and sensitive identification and quantification of airborne pollen
using next-generation DNA sequencing. Mol Ecol Resour, 2015,
15(1):8-16

[6] Richardson R T, Lin C H, Sponsler D B, et al. Application of ITS2
metabarcoding to determine the provenance of pollen collected by
honey bees in an agroecosystem. Appl Plant Sci, 2015, 3(1):
apps. 1400066

[71  De Deckker P, Munday C I, Brocks J, ef al. Characterisation of the
major dust storm that traversed over eastern Australia in
September 2009; a multidisciplinary approach. Aeolian Res, 2014,
15:133-149

[8] Grantham N S, Reich B J, Pacifici K, er al. Fungi identify the
geographic origin of dust samples. PLoS One, 2015, 10(4):
€0122605

[91  AmannR I, Ludwig W, Schleifer K H. Phylogenetic identification

and in situ detection of individual microbial cells without



2025; 52 (4

SKICE, % BETITS2i/F 59 E P48 i 2k A A s HE BT A 52

+979-

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

cultivation. Microbiol Rev, 1995,59(1): 143-169

Lindahl B D, Nilsson R H, Tedersoo L, et al. Fungal community
analysis by high-throughput sequencing of amplified markers—a
user's guide. New Phytol, 2013, 199(1): 288-299

Amann R L labelled, rRNA-targeted
oligonucleotide probes in the study of microbial ecology. Mol
Ecol, 1995, 4(5): 543-554

SEBLIR, 1L, DT AT, 4 . 16S/18S/ITS B 1o s I 7 5 1 )
B A W 1 B DA R B 238 4R, 2020, 47(9): 2897-
2912

WuY N, FengK, LiS Z, et al. Microbiol China, 2020, 47(9): 2897-
2912

Gou H, Lu J, Li S, et al. Assessment of microbial communities

Fluorescently

inPM, and PM,; of Urumgqi during winter. Environ Pollut, 2016,
214:202-210

Nishimura Y, Kenzaka T, Sueyoshi A, et al. Similarity of bacterial
community structure between Asian dust and its sources
determined by rRNA gene-targeted approaches. Microbes
Environ, 2010, 25(1): 22-27

Yamaguchi N, Ichijo T, Sakotani A, et al. Global dispersion of
bacterial cells on Asian dust. Sci Rep,2012,2: 525

Martin-Sanchez P M, Estensmo E L F, Morgado L N, et al.
Analysing indoor mycobiomes through a large-scale citizen
science study in Norway. Mol Ecol,2021,30(11):2689-2705
Niemeier-Walsh C, Ryan P H, Meller J, e al. The mycobiomes and
bacteriomes of sputum, saliva, and home dust. Indoor Air, 2021,
31(2):357-368

W3, e 3, MR I, 45 PRI DNA A6 36 e b sl o Y5 4 i F
FEHERE . PR PRk, 2024, 39(3): 349-356

Yang Q, Kang K L, Mei H C, et al. Chin J Forensic Med, 2024,
39(3):349-356

Adams R I, Bateman A C, Bik H M, et al. Microbiota of the indoor
environment: a meta-analysis. Microbiome, 2015, 3:49

Park J, Li P F, Ichijo T, et al. Effects of Asian dust events on
atmospheric bacterial communities at different distances
downwind of the source region. J Environ Sci, 2018, 72: 133-139
Téubel M, Jalanka J, Kirjavainen PV, et al. Fungi in early-life
house dust samples and the development of asthma: a birth cohort
study. Ann Am Thorac Soc, 2023,20(10): 1456-1464

MacDonald L M, Singh B K, Thomas N, et al. Microbial DNA
profiling by multiplex terminal restriction fragment length
polymorphism for forensic comparison of soil and the influence of
sample condition. J Appl Microbiol, 2008, 105(3): 813-821

Young J M, Weyrich L S, Breen J, et al. Predicting the origin of soil
evidence: high throughput eukaryote sequencing and MIR
spectroscopy applied to a crime scene scenario. Forensic Sci Int,
2015,251:22-31

Barberan A, Ladau J, Leff J W, et al. Continental-scale
distributions of dust-associated bacteria and fungi. Proc Natl Acad
SciUSA,2015,112(18): 5756-5761

Blackwell M. The fungi: 1, 2, 3.. 5.1 million species?. Am J Bot,
2011,98(3):426-438

Allwood J S, Fierer N, Dunn R R, ef al. Use of standardized
bioinformatics for the analysis of fungal DNA signatures applied
to sample provenance. Forensic Sci Int,2020,310: 110250

BB, NG, £45, 55 IR KRR AR M2 DNA $21U05

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

HARBITE . A= Ak 2 5 4 Y P Bt e, 2024, 51(12): 3310-3320
Yang Q, Peng J J, Wang L, et al. Prog. Biochem. Biophys, 2024,
51(12):3310-3320

Wingett S W, Andrews S. FastQ Screen: a tool for multi-genome
mapping and quality control. F1000Res, 2018, 7: 1338

Martin M. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnetJ,2011,17(1): 10

Magoc¢ T, Salzberg S L. FLASH: fast length adjustment of short
reads to improve genome assemblies. Bioinformatics, 2011,
27(21):2957-2963

Chen S, Zhou Y, Chen Y, et al. Fastp: an ultra-fast all-in-one
FASTQ preprocessor. Bioinformatics, 2018,34(17):1884-1890
Edgar R C, Haas B J, Clemente J C, et al. UCHIME improves
sensitivity and speed of chimera detection. Bioinformatics, 2011,
27(16):2194-2200

Edgar R C. UNOISE2: improved error-correction for Illumina 16S
and ITS amplicon sequencing. BioRxiv, 2016. DOI: 10.1101/
081257

Koljalg U, Larsson K H, Abarenkov K, ef al. UNITE: a database
providing web-based methods for the molecular identification of
ectomycorrhizal fungi. New Phytol, 2005, 166(3): 1063-1068
Chang F, He S, Dang C. Assisted selection of biomarkers by linear
discriminant analysis effect size (LEfSe) in microbiome data.
JoVE,2022(183):e61715

Knights D, Kuczynski J, Charlson E S, ef al. Bayesian community-
wide culture-independent microbial source tracking. Nat Methods,
2011,8(9): 761-763

VRIS, B, X, 45 A e 1 A 4l o g
WFFTERE . Gl 2E 4, 2021, 48(10): 3823-3834

XuMM, ShiY, LiuY, et al. Microbiol China, 2021, 48(10): 3823-
3834

Talbot J M, Bruns T D, Taylor J W, ef al. Endemism and functional
convergence across the North American soil mycobiome. Proc
NatlAcad Sci USA, 2014, 111(17): 6341-6346

Tedersoo L, Bahram M, Pdlme S, et al. Fungal biogeography.
Global diversity and geography of soil fungi. Science, 2014,
346(6213): 1256688

Amend A S, Seifert K A, Samson R, et al. Indoor fungal
composition is geographically patterned and more diverse in
temperate zones than in the tropics. Proc Natl Acad Sci USA, 2010,
107(31):13748-13753

Li P D, Jeewon R, Aruna B, et al. Metabarcoding reveals
differences in fungal communities between unflooded versus tidal
flat soil in coastal saline ecosystem. Sci Total Environ, 2019,
690:911-922

Young J M, Weyrich L S, Cooper A. Forensic soil DNA analysis
using high-throughput sequencing:
molecular markers. Forensic Sci Int Genet, 2014,13: 176-184
Schoch C L, Seifert K A, Huhndorf S, et al. Nuclear ribosomal
internal transcribed spacer (ITS) region as a universal DNA
barcode marker for Fungi. Proc Natl Acad Sci USA, 2012,
109(16): 6241-6246

LiS, Deng Y, Wang Z, et al. Exploring the accuracy of amplicon-

a comparison of four

based internal transcribed spacer markers for a fungal community.
Mol Ecol Resour, 2020,20(1): 170-184



980~ EYUFSEYYIEH#E  Prog. Biochem. Biophys. 2025; 52 (4)

Geographical Inference Study of Dust Samples From Four Cities in China
Based on ITS2 Sequencing”

ZHANG Wen-Jun'?, FENG Yao-Sen”, PENG Jia-Jin*”, FENG Kai", Deng Ye,
KANG Ke-Lai?", WANG Le'*™

("School of Forensic Medicine, Shanxi Medical University, Jinzhong 030600, China;
IKey Laboratory of Forensic Genetics of Ministry of Public Security, Institute of Forensic Science, Ministry of Public Security, Beijing 100038, China;
ISchool of Forensic Medicine, Kunming Medical University, Kunming 650500, China;
YCAS Key Laboratory of Environmental Biotechnology, Research Center for Eco—Environmental Sciences, Chinese Academy of Sciences,

Beijing 100085, China)

Graphical abstract

« DNA extraction

303-442 bp

5.88-Fun ITS4-Fun

MiSeq FGx™

« Samples collected from Beijing, Fuzhou,
Urumgqi and Kunming

« Sequencing

Genus

« Alpha diversity

illumina®

o Beijing
:Fuzhou
o:Kunming
:Urumgi

Q ¥

e 0
« Species composition

R oz 1
NwDsI ]
]
Grous ANOSIM, PERMANOVA ]
ko PMod R P I
I
Deffog verms Puzhon 08T O Tomoam e 1
Beijing versus Kunming 039 0.001°** 76.24 0.64 0.001°** )
Beijing versus Urumqi 0.66 0.001°** 380.11 0.90 0.001°** ]
Fuzhou versus Kunming 0.56 0.001*** 85.56 0.66 0.001*** .
Fuzhou versus Urumqi 096 0.001" 42531 091 0001 I eiid
Kunming versus Uumgi 082 0001°* B2 08 oo I T
oo I = Unn mbcine ek mKumi @Uund  mUskeow
. . 0 2 0 SourceTracker
» Beta diversity It (LDASCORE)

) « Screening differential species ) » Geographical location traceability

Abstract Objective In the realm of forensic science, dust is a valuable type of trace evidence with immense
potential for intricate investigations. With the development of DNA sequencing technologies, there is a

heightened interest among researchers in unraveling the complex tapestry of microbial communities found within
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dust samples. Furthermore, striking disparities in the microbial community composition have been noted among
dust samples from diverse geographical regions, heralding new possibilities for geographical inference based on
microbial DNA analysis. The pivotal role of microbial community data from dust in geographical inference is
significant, underscoring its critical importance within the field of forensic science. This study aims to delve
deeply into the nuances of fungal community composition across the urban landscapes of Beijing, Fuzhou,
Kunming, and Urumgqi in China. It evaluates the accuracy of biogeographic inference facilitated by the internal
transcribed spacer 2 (ITS2) fungal sequencing while concurrently laying a robust foundation for the operational
integration of environmental DNA into geographical inference mechanisms. Methods 1TS2 region of the fungal
genomes was amplified using universal primers known as 5.8S-Fun/ITS4-Fun, and the resulting DNA fragments
were sequenced on the [llumina MiSeq FGx platform. Non-metric multidimensional scaling analysis (NMDS) was
employed to visually represent the differences between samples, while analysis of similarities (ANOSIM) and
permutational multivariate analysis of variance (PERMANOVA) were utilized to statistically evaluate the
dissimilarities in community composition across samples. Furthermore, using Linear Discriminant Analysis Effect
Size (LEfSe) analysis to identify and filter out species that exhibit significant differences between various cities.
In addition, we leveraged SourceTracker to predict the geographic origins of the dust samples. Results Among
the four cities of Beijing, Fuzhou, Kunming and Urumqi, Beijing has the highest species richness. The results of
species annotation showed that there were significant differences in the species composition and relative
abundance of fungal communities in the four cities. NMDS analysis revealed distinct clustering patterns of
samples based on their biogeographic origins in multidimensional space. Samples from the same city exhibited
clear clustering, while samples from different cities showed separation along the first axis. The results from
ANOSIM and PERMANOVA confirmed the significant differences in fungal community composition between
the four cities, with the most pronounced distinctions observed between Fuzhou and Urumgqi. Notably, the
biogeographic origins of all known dust samples were successfully predicted. Conclusion  Significant
differences are observed in the fungal species composition and relative abundance among the cities of Beijing,
Fuzhou, Kunming, and Urumqi. Employing fungal ITS2 sequencing on dust samples from these urban areas
enables accurate inference of biogeographical locations. The high feasibility of utilizing fungal community data in

dust for biogeographical inferences holds particular promise in the field of forensic science.
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