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Studies on correlation of atmospheric PAH pollution and microbial diversity in a certain
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[Abstract] Objective: This study aims to observe the levels of atmospheric polycyclic aromatic hydrocarbon (PAH)in Nanjing, and
explore the correlation between PAH and air microbial community. Methods: The concentration of PAH was determined by GC-MS,
and microbial community diversity was analyzed by 16S rRNA gene sequencing. Pearson correlation analysis was conducted between
the concentration of atmospheric PAH and the microbial community. Results: It was found that Phe, Fla and Pyr are the main
components of atmospheric PAH. The total concentration of atmospheric PAH in 2019 was higher than that in 2020. The concentration
of atmospheric PAH in autumn of 2019 was significantly higher than that in spring. At the level of phylum, the dominant phylum in
both 2019 and 2020 are Firmicutes, Actinobacteria and Proteobacteria. In terms of genus, Bacillus is the common dominant bacteria of
2019 and 2020. In the correlation analysis between PAH and microbial populations, it was found that the abundance of Bacillus in
Firmicutes and Micrococcus in Actinobacteria were correlated with atmospheric PAH. Conclusion : Atmospheric PAH pollution may be
related to the changes of species and abundance of air microorganisms which may be potential health risks.
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Figure 1 Atmospheric PAH concentrations in spring and autumn of 2019 and 2020
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Table 1 The concentration range of 13 PAHs in the atmosphere in 2019 and 2020
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Figure 2 Relative abundance of microbiota in the atmo-
sphere at the phylum level in 2019 and 2020
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Figure 3 Relative abundance of microbiota in the atmosphere at the genus level in 2019 and 2020

J&FEHRAAPAHAAX, il , PAH REGSE L T
PRI A TR W 0 TN 20 A5 53 B, o A R AR
BEF= e — g Rg A, TR TR IR 2 B i UL I PAH B
fRAME DYz —""" MR EE S KRR Z£
Pl PAH ¥ i 52 IE ARG, ZE A0 B a8 HLA R 2R B R i)
Z% B JE B ORIF[a BRI [a ] VER . WF
558 IT5 e (KIARE AR KI5 % ) h 2 545 310 1 fR
EMUATER , AR o SR A S A T R LB
WIS E) T RAF IR BRILZ Ah, FH ORI 23 1
KA H B PAH 7K 5 FREE FIHLAR S A 3 22 1]
FEAEA M o 1 IAE 5 22 EAT I IF SR BAGE T K
SPAH MR E SHE LT P iR 1] &L
B R TR R =Z (B I R, Ik — 2B o BT R, e
25 A 9 A WA AT THEVE Y. Sow-
ada %5 2 7E b I G W R 2R A AL L 18 B ZE 1 il
5 17 Wiy 45 FB 3 i P & B 0 0 3 R R G S
PRI B 1], 4278 PAH ¥5 4 ] 38 1 5 i {2
Yy Z2 B 1 5 T IR S e M B AR DG . R, G
PAH V5 %2 5| & 1) {6 B AH 5C R R 1) 748 £k % fi B XL
WS, BEA% R PAHL (14 i o JRUS: PPAN S AL L At B2}, X
SEJite £y FRL A PR 10T BERD R XU P A

BT E L.
(5% 30K ]
[1] KUSMIERZ M,OLESZCZUK P,KRASKA P, et al. Persis-

tence of polycyclic aromatic hydrocarbons (PAHs) in bio-
char-amended soil [ ] . Chemosphere, 2016, 146:272-279

[2] ZHANG X, LI X,JING Y, et al. Transplacental transfer of
polycyclic aromatic hydrocarbons in paired samples of ma-
ternal serum, umbilical cord serum, and placenta in
Shanghai, ChinalJ]. Environ Pollu,2017,222:267-275

[3] CHENY,ZHANG J,ZHANG F,et al. Polycyclic aromatic
hydrocarbons in farmland soils around main reservoirs of
Jilin Province, China: occurrence, sources and potential
human health risk[ J]. Environ Geochem Health,2018,40
(2):791-802

(4] HEDHE B AN, 50 B AR F Rt LR X R R
I 5 YRR AE S A R XU PP [ ], BRAE 45 5 Tl
2021,13(5):87-92

(5] FEREH, FAEL R L% KEMBTRAEFERR
PM_(2.5) H TE AR e A i 22 B0 05 08 18 75 e AR Ak A ok I3
fiRpir ()], BRERL:,2020,41(2) :554-563

[6] EWA B,DANUTA M S. Polycyclic aromatic hydrocarbons
and PAH-related DNA adducts[]J]. ] Appl Gene,2017,58



- 420 -

(7]

[10]

[11]

[12]

[13]

[14]

[15]

(3):321-330

MU G, FAN L,ZHOU Y, et al. Personal exposure to PM_
(2.5) -bound polycyclic aromatic hydrocarbons and lung
function alteration: Results of a panel study in Chinal[J].
Sci Total Environ,2019,684:458-465

YANG L, WANG W C,LUNG S C C, et al. Polycyclic aro-
matic hydrocarbons are associated with increased risk of
chronic obstructive pulmonary disease during haze events
in Chinal J]. Sci Total Environ,2017,574: 1649-1658
LAIGUO C,GUOCHENG H, RUIFANG F,et al. Associa-
tion of PAHs and BTEX exposure with lung function and
respiratory symptoms among a nonoccupational popula-
tion near the coal chemical industry in Northern China
[J]. Environ Intern,2018,120:480-488

PARAJULI A, GRONROOS M, KAUPPI S, et al. The
abundance of health - associated bacteria is altered in
PAH polluted soils-implications for health in urban areas
[J]. PLoS One,2017,12(11) : 0187852

WANG G,HUANG L,ZHAO X, et al. Aliphatic and poly-
cyclic aromatic hydrocarbons of atmospheric aerosols in
five locations of Nanjing urban area, China [J]. Atmosph
Res,2006,81(1):0-66

Bor . BRI AU 207 5 R R 15 G
fIERFFELD . Bt B4l K%, 2015

FERRIE B, E s, LR 25 T
FEHE B IR M I R 5[], BUACHIBS B2, 2018, 45
(16):2915-2919

WAL, 36, 5T, 45, Bt R AU h 2 3
D7 AR AR LT ] E ER BT W, 2016, 32(1) - 53—
57

SyRRLE BR BLSE ML T R R

[16]

[17]

(18]

[19]

[20]

[21]

[22]

AT IR SR L], e 5 077, 2020,7(4) «
5-9
LU H,WEIT,LOU H, et al. A critical review on commu-
nication mechanism within plant-endophytic fungi interac-
tions to Cope with biotic and abiotic stresses[J]. J Fungi,
2021,7(9):719
OLOWOMOFE T O,0LUYEGE J O, ADERIYE B I, et al.
Degradation of poly aromatic fractions of crude oil and de-
tection of catabolic genes in hydrocarbon-degrading bacte-
ria isolated from Agbabu bitumen sediments in Ondo State
[J]. AIMS Microbiol ,2019,5(4) : 308
ABRAHAM N A, OFFIONG N A O, UKAFIA O P, et al.
Source apportionment of polycyelic aromatic hydrocarbons
(PAHs)in a tropical estuarine epipelic sediment and its
associated bacterial degrading potentials [J]. Curr J Appl
Seci Technol ,2019,32(1):1-11
P2 TL A 8,55 20T IRA IR KA
AR TSI L], A=A 4 (i T2) , 2019, 35
(2):403-413
SRR SR, BN, —HR AT X 2 05 R
WEMRIERELT ). /KA A, 2003,29(5) : 276-278
ROSLUND M I, RANTALA S, OIKARINEN S, et al. En-
docrine disruption and commensal bacteria alteration as-
sociated with gaseous and soil PAH contamination among
daycare children[ ] ]. Environ Intern,2019,130:104894
SOWADA J, SCHMALENBERGER A, EBNER 1, et al.
Degradation of benzo [ a]pyrene by bacterial isolates from
human skin [J]. FEMS Microbiol Ecol, 2014, 88 (1) :
129-139

(B8] 2021-11-17

(A48 FRI58)



