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[E89] MEeaP BB R EXHE (BPDE) MHRRESHHAZ[E ERAM
(16HBE) ERFXIER L, JR1Y BPDE SNES N BIFR HARIE,

[757%] MERAZRE L2 48H (16HBE) , D RIBLLKE 0.5. 1.0¢ 2.0« 4.0umol-L*HYBPDE 355,
BIAHEAFITERA (IMAFER-_FETN) MZANERAE (IMAEBEFE), QE24h /5,
CCKS EMIMABTRE RS, IRIBAMEEER, JHE— N NERSAFMBFIXTERAF A BGISEQ
EEFHITERANE (RNA-Seq) . S RIBEHHY DEseq2 BN ARRERNERRIAER,
FFA phyper ERET ERERFTERAREIS (Go) EEFRMRTERANSERAETR 2B
(KEGG) BRI Hro

[45%] BEBPDERFFIZRVIL I, 16HBEMMBFEEZEE TRBERE (2=-7.79, Puxr <0.01) ;
0.5. 1.0« 2.0\ 4.0pumol-L* BPDE Zt 55 B 40 Al 77 7 Z 59 51| /9 94.56%+1.74%. 84.80%+3.19%.
80.08%+1.72%. 62.72%x1.95%, ¥ BH & 1K F A FI XS BB 28 (98.61%+0.61%) M= H XJ BB A
(100.00%+0.00%) (P<0.05)o #EEX 2.0 umol-L* BPDE ZREF A AFINT FRAMMHITNE, &5
RER, UERT W IEERAIRTELITE |log,FC| >1, P<0.05 N THkiF &, REAHNE
191 M2 ERU EERREANER ; HP EENER 871, TIANER 104 1. ERHRIX
WE DK, HEF CXCL6. CXCLI. CXCL3. CXCLE FNEESX R M E F csF2 BB IR AI %
B, GORITER, ERERAEATES SHAMINENEYFITE, H@id KEGG B O
0, XEERFBEETANE (L) - 1755 BERMNAEBURTFEEBR, #—FDHE
BFRIARI MRNA, KA 670 1 mRNAZRIX L1, 878 mRNAFRIA T ; ZEFRRIAmRNA E
EEETATHITHARER. AiMESESARENESZEENATEEYF IR,
FEXMBIET, BT THE LS, MSRRUEESER,

(451 ] BPDE AZHAZER FI51i#E 16HBE BB R ERX BN E, EMERFDINERER IL-17
= SBRMHKA TR ESSZARRGITE,

XK ZRWARFE ; FH (o] B ; FERE ; mRNAF ; EMESFDM

Effects on gene expression profile in human bronchial epithelial cells exposed to benzo[a]pyrene
diol epoxide WANG Hui', LYU Yi%, LI Ling", LI Zhaofei', GUO Cancan?, TIAN Fengjie', MU Jianbing?,
ZHENG lJinping™? (1.Department of Health Toxicology, School of Public Health, Shanxi Medical
University, Taiyuan, Shanxi 030001, China; 2.National Institutes of Health (NIH), Bethesda,
Maryland 20892, USA; 3.Department of Public Health and Preventive Medicine, Changzhi
Medical College, Changzhi, Shanxi 046000, China)

Abstract:

[Background] Benzo[a]pyrene (B[a]P) can cause respiratory damage in people exposed to it.
Previous studies indicate that a 24-hour exposure to B[a]P and its active metabolites could cause
abnormal cell energy metabolism and oxidative damage, leading to reduced cell survival.

[Objective] This experiment observes the changes of gene expression profile of human
bronchial epithelial cells (16HBE) caused by short-term exposure to benzo[a]pyrene diol epoxide
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(BPDE), an active metabolite of B[a]P, and to provide evidence for the potential mechanism of acute toxicity of BPDE.

[Methods] This experiment included four BPDE exposure groups (0.5, 1.0, 2.0, and 4.0 umol-L?, respectively), a solvent control group
(dimethyl sulfoxide), and a blank control group (normal saline). CCK8 method was used to measure cell survival rate after 24 h treatment.
According to the cell survival rate, an exposure group and a solvent control group were selected for transcriptional sequencing (RNA-Seq)
using the BGISEQ platform. The DEseq2 package in R software was used to detect the differentially expressed genes (DEGs) in different
samples. The phyper function in R software was used to perform Gene Ontology (GO) functional annotation and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis of the selected DEGs.

[Results] The survival rates of 16HBE cells decreased with the increase of BPDE concentration (Z=-7.79, Pyena<0.01). The cell survival rates
of the 0.5, 1.0, 2.0, and 4.0 umol-L™* BPDE groups (94.56%%*1.74%, 84.80%%*3.19%, 80.08%+1.72%, and 62.72%+1.95%, respectively) were
significantly reduced compared with the solvent control group (98.61%+0.61%) and the blank control group (100.00%+0.00%) (P<0.05).
The cells in the 2.0 umol-L™ BPDE group and the solvent control group were selected for sequencing, and 191 DEGs satisfying both |log,FC| >
1 and P<0.05 were detected in the exposure group, including 87 genes up-regulated and 104 genes down-regulated. The results of gene
co-expression network found that chemokines CXCL6, CXCL1, CXCL3, and CXCL8 had strong correlations with colony stimulating factor
CSF2. The GO analysis results showed that these DEGs were mainly involved in the biological process of cell proliferation, and the KEGG
pathway analysis results showed that these genes were mainly enriched in the interleukin (IL)-17 signaling pathway and the inflammatory
chemokine signaling pathway. Further mRNA analysis results revealed that 670 mRNAs were up-regulated and 878 mRNAs were down-
regulated. The differentially expressed mRNAs were mainly involved in negative regulation of execution phase of apoptosis, negative
regulation of extracellular signal transduction, regulation of signal receptor activity, etc., affecting ferroptosis, regulation of stem cells'
pluripotency, lysine degradation, and other signaling pathways.

[Conclusion] Short-term exposure to BPDE can cause changes in gene expression profile of 16HBE cells, and bioinformatics analysis
results suggest that IL-17 signaling pathway and ferroptosis pathway might be involved in the BPDE associated cell injury.

Keywords: benzo[a]pyrene diol epoxide; benzo[a]pyrene; short-term exposure; mRNA sequencing; bioinformatics analysis

AF [al B (benzol[alpyrene, BaP) BEF54E
HIERNEESEIZ—, BITETHIAR A, BR
WERETF BaP NEIF T AR LUBSIHEERS N E
BIBRINAEIR (A Y, BIEES BhER R A ME R M AN | LR
M Xo L FR LB X BaP SN HIBV A 3T IERA,
FBaP SR HEARRNA K AVEER B = 2 Ea=XR
F EE (7, 8-dihydrodiol-9, 10-epoxidebenzo[a]lpyrene,
BPDE) 5 40, 4~24h BNA] 5| 24HAR1E S S 3KEL.
MARERRE. fEARREURELEH, RET
AR EFEREA R TP ), BaP AIREEE HZ1EA
TR R AT B & 1 5174 BPDE IR 1E 5 | e A5
o Ak, RN BPOES| KRR BN D F
M, BEiRH REAR ISR TR AR, AAFRES
BPDE S AR BRAREAREY, 7245 RHA/K T X5 BPDE XY
AZSE LA (16HBE i) EEFANFM, 79
H— BRI BaP BB A RIS N FIR KR,

1 ME5RZX
1.1 ARREFSSH

¥ 16HBEARRE (FREIT M FYEER) 0N 4B A 35
FEIEFF 37°CL 5% CO, NIEFHFFEF. AEIEAE
H 89% KM EIEFHRE (minimum essential medium,
MEM ; 3[E Gibco) , 10% BAFIM7F (fetal bovine serum,
FBS ; FEIR XN EBIERE) M1xNERERREER

(FERNEIEZE) BLEMA. BPDE (J1Z X Toronto
Research Chemicals) £ & & E AR, ZiE 9 95%, &
RFENAF ZBEIIN (dimethylsulfoxide, DMSO ;
FREJGERREE) (FARR, FHARERKIA80% S
FNSEIRE (BIRE /0.5, 1.0. 2.0. 4.0 umol-L™* BPDE)
FAFITIRLA (FAFA DMSO, LIRE<0.1%) KT
TR (EFEIEFE), BIB24hf5, B Cck8E1
MIEEEER, RIBZAMARFEE, 1EE 2.0 umolL?
REAMBFINRAFITEENNFEIRR, FIEXR
EE3R,
1.2 CCK8 MMM

BEFL2x10" MR E R 16HBE AR IEM T
96 FLAR AR, FFEAREH NSTEEKER, & “1.1" DAA
TEAXNERA, BHIXGEAMELELA @M RBRE),
SHIZE3INETFL, EiREHE BPDEFH DMSO B IF 7+
BT 24 h FEREFLIIN 10 uL CCK-8 /AR, ¥
B 1h /5 DNM-9602G BSR4 Y (R EAL R E BA#HT)
Fasonm BEEKAKRMEFLAZEE DE), ITES
AAIRESN, SREEE IR, BRER, itEXRKAE
SRAMNMAREEE, AREFEEE=[(Dax-Daa) /
(Dsssm-D=p) ] x 100%o
1.3 RNAREXF] mRNA FERVF9E

WEEY 2.0 umol L' - H A MBI XTER LA, MG
SREBEUNEAREERE, MABRERSEAR
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(phosphate buffer saline, PBS) , FI 408 &Il #% 75 7k L
SRR, HFITHARITE, FHARERNETEA
1x10° 1™, BYIE 2 40 A ¥ S ¥% N\ TRIzol RE R (EE
Invitrogen) B, FERE 5min, FAMT D E MR, 5
R R B 0N (£ E Eppendorf) 4°C, 12000xg B 10
Smin, B EBEBZEZEImMLAN | BIXE (K
M4 1, ARKT, RE) NP EF. AIES
15s, 4°C, 12000xg 5510 10 mino & & & RNARY £ 7K
HEBEFEMNERENHED, 4°C, 17500xg B
0 25mine FELEER, A 1mL 75% ZE2E% RNATT
WE 2R, 4°C, 17500xg B 0\ 3min, F L7, BEH &
DEERREBRE, EEYMZSIE (R0 Esco) #
X F 10 min. &= /& 1 N\ DEPC 7K ( 3& [E Ambion) 30 pL
A R 5T o 1 A Nano Drop (3E [E Thermo Scientific)
HITERNAKREMAENNE, MEREXEKXRE
10 30 Fr 5 BR A 5 38 1 BGlseq500 S & (F1 E R
BGI) SERNF. ZMARMEXERKIBEERREERE
KERAFEL 5 KEIEF S (China National GeneBank
DataBase, CNGBdb) FVEIREEERY!IEFRL (a data
repository for archiving omics data, CNSA) , JTH RS
79 CNP0001418,
1.4 B ISFIELXT

185 FA SOAPnuke (v1.5.2) ™ 3 U /& ¥ 48 3 1732
M, FERHSATRESY KR EFSINEKET
(clean reads) Lt X EISE F 5, SEYMHERIR
FEEE L EYEARE B P L (National Center for
Biotechnology Information , NCBI) BYAZE (BEEEH
hRZS : GCF_000001405.38 GRCh38.p12) . 7 FH Bowtie2
(v2.2.5) BR{E 1935 clean reads 52 Z RIGE R ELLIT,
1.5 EFREERDIFIE

FARSEM (v1.2.12) " I+ B R AKRIE R, REE
EARRBIHEARBARIAB T, A pheatmap (v1.0.8) &
HHRE, XRBEF Ao HIREIENRE DESeq2
(vi.4.5) [ (http: //bioconductor.org/packages/stats/
bioc/DESeq2/) #HITHAF RBIHNRIEER DM, LU
|log,FC| >1, P<0.05 MM ETHiEERRIEEHA,
1.6 £MEEEDH

£ A E T8 J1 A 1 58 AY Phyper BKI X (https: //
en.wikipedia.org/wiki/Hypergeometric_distribution)
S & A 748 1K 3£ (Gene Ontology, GO) (http: //www.
geneontology.org/) I REAERASERXELEFTR 2P
(Kyoto Encyclopedia of Genes and Genomes, KEGG)

(https: //www.kegg.jp/) AR AR RIEBERAFITE
£ 3 M7o Bonferroni ;%181 PENTIAEIARITFEERH
ERNERINGEMIES BRHITRIE, P{E0.05
BERBEREME DN EREREREEIRNEE S
BURBIZIE R4 DrTom F57%,
1.7 gtEoSw

FA SPSS 21.0 X BB HITRITFE 4, ITER
RIER LIS+ VEERT, HARILERRAERERS
EOM, FMAELER A LSD-t 7. TESAS 9.4 XX
FH Cochran-Armitage 75 /£ 1THEE K IO, W I0KERN
a=0. 05,

2 4
2.1 CCK-8 &t MAmmES

B&& BPDE REFEEI, ARFERZETRER
(Z=-7.79, P%<0.01), 0.5, 1.0. 2.0, 4.0umol-L* F &
AR 17 IE R 9 5 94.56%+1.74%. 84.80%+3.19%.
80.08%+1.72%. 62.72% +1.90%, % T & 7| 3¢ f& 44
(98.61%0.61%) 1= AXTBR A (100%), EFE A IT
FRENM (P<0.05),
2.2 NFHEREITH

1B BGISEQ FE#HITNF, ##mtxBERAFME
R ERFIYLE 3T ZE 3519 92.72%. 68.95%, tHX M5
WMER, SEXEBERAREKFEXERLT, FEE
REIKIER, TP PTER, FMERGEREF
5 EZEBE—FE, 1 mRNA N & Reads FY & ML
B AREM THRELFIBEE, cREMN chRELLFIAE
%, MRANFZERIFE. EFRE (Quality<20) B9
TR E LU ISR, BRI R EF -
2.3 ERERESAIT

FH DEseq2 J5 74T E BRIAEEA, LA |logFC|>1,
P<0.05 /AR A, SXTERAMEL, RBHIETFIE
H 191 MRERU EESRIANER ; Ef, EARE
871, TRAEE 104D ERRAEMERULDN
mRNA £ 15484 ; HA, L6701, TiH878 1
FERINE 1, BEMTIAERERZRINR 1R
24 ERREIEERNEMEERZST

M AR 2H 93 (cellular component, CC). 3 FIf
Bt (molecular function, MF) £ 4712 12 (biological
process, BP) =N A EXTEFRERBINEEHITINE
B9, MR 2R, ERBEREE S NAMiE2E. 4
FEEE A MR INXIR F A D IR B EB D F45
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Figure 2 Clustered heat map of differentially expressed genes (A) and volcano plot (B)
&1 BPDE R MREMAMPERRENER
Table 1 Differentially expressed genes in lung cells infected with BPDE
E PN EL E2EH BEH
Express trend Gene Fold change
HEERA HBA2. UBE2L5, SHOX. CD33. LOC105370399. HISTIH1B, HBA1. C150rf38-AP352. SPINK6. MTRNR2L3. PLCG2. PHLDA2. >2 <0.05
Up-regulated  RASD1. MAB21L3, NPPC, HISTIH1E, BCL2L2-PABPN1, SLC35F1. CSF2. HISTIH. AM, SYCE1L, MTRNR2L9, CABP4, MTRNR2L6.
genes HSD17B13. MTRNR2L10, KRT34, ANKRD20A2. TMEM110-MUSTN1, TNFAIP8L2-SCNM1, RGS4, CXCL1. MTRNR2L2. KBTBD12,

FAM25A. LAIR1, C120rf75. MTRNR2L8. MTRNR2L1, HSPE1-MOB4. JAK3. CXCL3, CXCL8, RGS2. TMEM238, ATP5F1E, RPSAP58.
ATP5ME, CORO7-PAM16, RASL11A. CXCL6. TAGLN

TRARR GSTT2, LOC107987364. ANKRD20A3, SYT13, CCDC33. LOC105379547. GVQW2, NPIPA3, RFTN2, LOC107986113, CHACI. =2 <0.05
Down-regulated TLRI. LOC101930307. LOC107986800. TBC1D3l. PRSS35. GABRP. RGPD1. TRIM31. LOC105374103. HSFX1. ACOT12, SLC23A3.
genes CH507-42P11.6. COLCA2. NPIPB6. LOC107986351, TBC1D3G, LOC102724994. LOC102723360, 107985971, LOC101060341.

LOXL4. TNFSF10. PTGIS. NPIPB11. AMY2B, NPIPA2, TFAP2E. CIDEB. LY75. HRK. SDR16C5. KLHDC7B. LOC105374013, YJEFN3.
SPDYA. PGBD3. ZNF107. ADM2. PRICKLE1. RGL4, FAM71F2, POU2F3, NEURL3, NPIPB9, LOC101060022, ZNF334, DOC2A

G BEWENED FIEE, MEALES. RNALG. % EEEXERMSSNERNR 2R, 258E%E
BRAESTINADHII S EES, WINTESE5IEIR.  RHAFCSR-17E58K. EETER. TERPE
MEARANLRAINREFEYF IR, MakidRd AE DIRERR AREF-AREFZEEER
2. BE. ENFRBA RNARSES | R IBIRS, ER. BUAFESBR. EX. FRARBREXE
WEFFRARREHITKEGG EED, ERNK3. PRBBESF, SREREHEX.

®2 ERFEAEEGOINEES R

Table 2 GO function analysis of differentially expressed genes

ESFRIXAEA (Differentially expressed genes) FZRIX mRNA (Differentially expressed mRNA)
—RDE — . HEAHE — HER#E
GO classify 1 —BA% Number P  -lgP —RAN% Number P -gpP
GO classify 2 GO classify 2

of genes of genes

ARRLES AR (Cytoplasm) 1749 0.000 55.77 f& (Membrane) 640 0.000 16.71
Cellular component

124 (Nucleoplasm) 1050 0.000 52.84 #AREFZ (Nucleus) 705  0.000 14.63
£2iIfA (Mitochondrion) 552 0.000 50.77 4B (Cytoplasm) 694  0.000 14.63
Ffif5 (Cytosol) 1542  0.000 47.13 #%fZ (Nucleoplasm) 454  0.000 14.14
% (Nucleus) 1833 0.000 46.12 AR (Cytosol) 585  0.000 5.42
LRRI{RMAFE (Mitochondrial inner membrane) 185 0.000 2234 ZAREEZE (Cytoskeleton) 165  0.000 5.22
1ZAE{K (Ribosome) 105 0.000 19.92 Z{K (Chromosome) 54  0.000 3.56
IR 5% (Respiratory chain) 43 0.000 18.99 CERFE&1{AK (CERFcomplex) 5 0.000 356
F5EDT (Focal adhesion) 195 0.000 18.84 #zZBEs= (Nuclear speck) 70 0.001 3.00
SRRASNINIAAE (Extracellular exosome) 720 0.000 15.71 NURFEZE &K (NURF complex) 7 0.002 281
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HR2
FRIXER (Differentially expressed genes) FZRIX mRNA (Differentially expressed mRNA)
B ZES e HEY » HEY
GO classify 1 —RAR N:nyf)(e% P -gP —HBn% Nu.fzf P -gP
GO classify 2 GO classify 2
of genes of genes
SFINkE FEH454 (Protein binding) 2402 0.000 244.96 ZEHZEE (Protein binding) 914  0.000 106.24
Molecular function
RNAZEE (RNA binding) 525 0.000 22.29 1ZERLEE (Nucleic acid binding) 183  0.000 18.49
%2454 (Nucleic acid binding) 348 0.000 11.89 #%:F5EE5ETH (Transferase activity) 204  0.000 14.47
NADH fii 188 (4#E§ Q) &M 34 0000 928 MZEHMALE (Nucleotide binding) 197  0.000 1339
NADH dehydrogenase (ubiquinone) activity
#REAF4ES (Transcription factor binding) 132 0.000 7.70 JKfRESEME (Hydrolase activity) 149  0.000 7.52
SR ERESTEM (Oxidoreductase activity) 158 0.000 7.70 DNAZLZ (DNA binding) 271  0.000 7.34
§EFLEEMLES (Cadherin binding) 130 0.000 7.70 HESEIE (Kinase activity) 101 0.000 691
IKfEEEEME (Hydrolase activity) 345 0.000 6.43 R/ IMAMKHIE ATP BEEN 4 0000 443
Nucleosome-dependent ATPase activity
#EEERYEME (Transferase activity) 369 0.000 5.99 EEESEM (Ligase activity) 24 0002 276
TZABIARMEENIER S (Structural constituent of ribosome) 106 0.000 4.87 ZEEHESEY (Protein kinase activity) 77 0.002 263
Y INRE SR ERZFE (Oxidation-reduction process) 230 0.000 20.09 RNAZREEFIITEEFRAVER 153  0.000 11.62
Biological process Regulation of transcription by RNA polymerase II
EJ3F (Translation) 162 0.000 12.68 Z:fBFRLHLE (Chromatin organization) 73  0.000 865
EWFHSES (Translational initiation) 106 0.000 12.68 EEA1KER (Phosphorylation) 103  0.000 7.94
RNABRSES || BEERIFE 323 0.000 12.09 ZAAEEIHA (Cell cycle) 89  0.000 4.27
Regulation of transcription by RNA polymerase Il
EEmZBREARRY SRP MR HEENFE R 83 0.000 11.82 fRHEHLEMIERIET 10 0000 427
SRP-dependent cotranslational protein targeting to membrane Positive regulation of pseudopodium assembly
EBF{£5%%% (Electron transport chain) 47 0.000 10.79 AT HITESMIMAIEE 6 0.003 248
Negative regulation of execution phase of
apoptosis
AR EIER (cell cycle) 196 0.000 1036 GTPESEHAIIEMIET 56 0.006 2.3
Positive regulation of GTPase activity
LRRI{REB F1%3%, M NADH ZI4HES Q 33 0.000 1028 FETFEEEIT 9 0009 206
Mitochondrial electron transport, NADH to ubiquinone Zinc ion transmembrane transport
LRRMAITIR SES 4 | A% 41 0000 990 AEAMEEREEN 11 0011 194
Mitochondrial respiratory chain complex | assembly Histone lysine methylation
IZEERH mRNA DERBIE R, EXNEHNRE 90 0.000 905 HHMRIEEEE 78 0011 194
Nuclear-transcribed mRNA catabolic process, Intracellular signal transduction
nonsense-mediated decay
#3 ERRAEFEM mRNA B9 KEGG B 731 4R 3
Figure 3 KEGG Pathway analysis of differentially expressed
N 2ERHE
genes and mRNA KEGG JBE& Gene P Igp
KEGG pathway
ER#HE number
KEGG @i N ~
KEGG pathway Gene P gP ST A S RS S B 20 0084 1.08
number Signaling pathways regulating pluripotency of stem cells
EFFIAER (Differentially expressed genes) HHEFRIE{L (Lysine degradation) 16 0.144 0.84
IL-17 {55182 (IL-17 signaling pathway) 5  0.008 2.09 BHARYR (Quorum sensing) 4 0376 0.42
ERFFER (Legionellosis) 4 0017 177 1ZHEME (Ribosome) 10 0376 042
T ERFREEFAPRICIST (Butanoate metabolism) 3 0.019 1.73 T4ASHES D {5 =3®1% (Phospholipase D signaling pathway) 22 0.376 0.42
IOITTERZE (Salmonella infection) 4 0.020 1.70 SAD{= 2@ — B18 (Hippo signaling pathway-fly) 13 0.376 0.42
PR FZAEEER 6  0.025 160 FIKEES (Amoebiasis) 15 0376 0.42
Cytokine-cytokine receptor interaction _ .
v Y > AZEHLIBRE R (Human papillomavirus infection) 43 0.376 0.42
=S8 (Chemokine signaling pathwa 5 0.025 1.60
BIRFESEE ( & &P V) KEFETIEE (Longevity regulating pathway) 16 0.417 0.38
JEJ& (Malaria) 3 0.025 1.60
FRERBIEXEE SRR 5 0049 131 .
Kaposi’s sarcoma-associated herpesvirus infection 2.5 g I,H\:;Eﬂ_( ™ %ﬁ*ﬁ'
FEIMEE R (African trypanosomiasis) 2 0.169 0.77 N ; . < S — .
X &R ERE R ERIENTENERFITHRER
FREARS (Influenza A) 4 0.169 0.77 N m = 4
N N = _ = —
E'H;Eit mRNA (Differentially expressed mRNA) égﬁj *ﬁ-o kbu?éﬁ’égirzhﬂij(m /Hg 5 yﬂ 2 Fﬁ/—_l_\o
:0—0—
$X3ET (Ferroptosis) 12 0031 150 Hh#8 0 & F cXCL6. CXCL1. CXCL3. CXCL8 A &% )
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BAEAFCPREEEETILI7TESEK, H5/4k3H
E&5BKEFESEE, CSR2ES5DI KRR
BARHASESMBIREAFETER, F5E2IK 4

N S N EEE

0.0 3.5 7.0 Node 0.0 1.0 Coexpression

LAIR1

2 BEHFREWEI

Figure 2 Gene co-expression network

*4 EREFNEERARITFEXNER
Table 4 The most significantly enriched pathways of
differentially expressed genes

.
KEGG SBEK EE#%E =5
Gene P -lgpP
KEGG pathway Gene
number
IL-17 Eqﬁﬂg 5 CXCL6. CXCL8. CSF2. 0008 2.09
IL-17 signaling pathway CXCL3, CXCL1
ERATE N A N
iﬁlilfﬁi 4 CXCL8. HSPE1-MOB4 0017 177
Legionellosis CXCL3, CXCL1
TEA R BRI NPIPB6, NPIPBI,
3 0.018 1.73
Butanoate metabolism NPIPB11
IO ERERR CXCL8. CSF2. CXCL3.
4 0.020 1.70
Salmonella infection CXCL1
4 A F=
Emfzcxtﬁfﬁe{ff tor 6 CXCL6, CXCLS, CSF2. 0.025 1.60
ytoxine-cy P CXCL3, TNFSF10, CXCL1 :
interaction
BUEFESEE CXCL6., CXCL8. JAK3.

0.025 1.60

Chemokine signaling pathway CXCL3, CXCL1

2.5 ERRIAEmMRNAWEYERESR
MEERKFTHiEE R RIEH MRNA, Hi@id Go
IhaE F R KEGG B D ITIRAEES SN EY F T2
HMIESEE. GOLERER, ERREMRNATESS
fE. Az, AR, ZRENEM. FESER4%
B EREE . FRIBEED. IR ERES . KRR,
DNAZE B EINEEE X, FEESRNARGE I3 R
HIAE. £BRAR. BERAIER. ARAR. hE
AEMEEAT. ATHRITERNARESEEYFEIRE
BX, IiR 2, KEGG B DT HFE 319 FAEXIBER,
BLP<0.05 AtRETRIERAARITFEXNEHIETIE
B&, B1& 12D mRNA, XFRZ8 NER, 7352 ACSL4.
ACSL5. FTL. GCLM. NCOA4. SLC11A2. SLC39A14.

SLC7A11, HRFBEXBRA BT THMZ MR
ES@K. MARBRBWK. BARN. Bl ES@
B AR KERERE. BIREMEaNEF (R3).

3 itie

BaP ERNZM B BELX U EMNNR, B Z2HEE
B IR 35 75 G2 ¥, BaP AN A S B E M =1
BPDE, BPDES DNA. EHRF KRS FI&, 85/
DNA A O RRIMBREHT, EHRERKREARE,
ESERSBIREL, #MSHAEINEEIES, ALt
EERTE, AH5RIES 1T BPDE AJ RES [FEHI AR AR 3
FAENT, MHIEH7EBPDE RFRHH M BARLEE
S FITE, N8BT BPDE HANMAEIRGHI 5 F
#l, 1 H R HARA IR HIE S,

£ BPDE WA S H AR A, BRI FEE—fRIE
BHRSFIETE0.2~10 umol-L* Z i8] 2, FATE &
1833 44 BPDE 51 24 h XF 16HBE AR A FIRSHIF
M, #7025 ¥| i BPDE B R E S| EEMIBRENT, 4R
£, 16HBE AR AV 7[5 BPDE R F I 2 AV
IOmFER. FAIENE TMERE, 2umol-L* BPDE 35
HNARESERESR, XA RARHETIZELFREN
1k, MMAEIEER (80.08%+1.72%) Xt FRLHBE B B&
1 (P<0.01), 93— 17 BPDE B FEEFKIZA

TEHMEFERTEMATRENE, FINEETEE

SHEFEEETRENRF80% UL, MRS EEEH
M E AR 2 umol-L* BPDE FIE RS HHITERA
M.

ERANFTHILEEFRIASBIERE U LD
HE 1911, Eh HAER 7, MARRE 1041, 1B
it KEGG IBEE 347, et B9 3 BEAE K@K B 1E IL-17
SEERL, TRAEERL. BLRAFESERE
IEFRREI, IL-17 5 SBEERERE. AREE
MREERPLRZEEEER, SE8RBMER. K
WRENBESBEITEX. RINNEMEERHER
TR AIRE RERAMER. DITKRERE. E&%. £
BAERBAEXBEDRERE, MEXLIRFRIE @R
6] & A CXCL8. CXCL3. CXCL1. HSPE1-MOB4 EE X 1E
EIL-17@ERPHIEXER, HPABPDEEEES|R T
SHRENT 8 e RZ AN A M ER D, #EU R F FE B R IR
R RIEER, RAE AT LU EAAERR
REPALERE 12, EERRIBE T csF2 BVtE INBE AR BRI
JHfE. TRREILGE, ORI AMARFN ERARREINAE, 5
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MERERY, BUEFERENAGERETERE
REAMPRIE, EERARPELETIHEN LA,
JAK3 PRéRIBNE B e — MR AERQUELEES, 2 IAK/
SITESBENEENR, FEHABREFONFILE
IFN. BN EIL2. £ KEFEGFERBEL ZESTHES
BREN, FSAMAIETE. 2EFAT M, 11715
SEETHEILETF cSF2 RrF S, JAK3 EEEK
BJ8E5S BPDE BUZ RE L R4 A MR ANHIE X,

ZEINAFEREIT B mRNA B F~—EEE,
H LI EF mRNA R T iH—F 5. GOBRETR, &
FREMRNA T EEETEMEIEFRRATHIT
AR, ARIMESESNRERTEE. KEGCEERD
WMERMEERITFEEXBREE 3195%, HP &S|
NEENEHMIETESEN, TABRITEREXHE
ERHFIE—NL, EEE 12 mRNA, XN 8 PMNEEA,
53 5 B ACSL4. ACSL5. FTL. GCLM. NCOA4. SLC11A2.
SLC39A14. SLC7A1l, RET R —MEBEH B FH X
HEMEERIEACAENERFEET AR, aH
BX (glutathione, GSH) ¥ 1B. KB FE M. S
(reactive oxygen species, ROS) KFH S B EILTH
FFEMERE S, MRER/ AR YBEEE (k- &
45) HIEHEXCT (SLC7A11) FIEEHE 4F2 (SLC3A2) AR,
Xt GSHBY & h = X E &, BPDE XY SLC7A11 FRIKHI &
M B] BEIERY GSH & A B, M S GPx4 &% T B,
SHROSKFEHAE. BIEHEBASHBKEREKER
51 4 (acyl-CoA synthetase long-chain family member4,
ACSL4) B 5RO BRI EM S RFESE, N
RBFASEHEARIFERE, BPDE B A ACSL4 KX i, A]
EmERE AN EYEMREANREMRFEET,
MIANRKBFHIRESMAT S, HHRELD, UKk
BERBIIRERERSE X BRUL=MEL (Fe*) HANIR
B, BYERHEINERERZAEHENARADN
NHE, MEEEEXRRBAERE N (Fe¥), =
MeEEd —NEE B FEIEEDOMTI (SLC11A2) FFF
18EH 2IP8/14 (SLC39A14) HNAER ; HERRKHE
(FTL) M EDEBREMEERKE N THEEN, S8 FER.
PR R A Bt BRI B9 B8 Fenton R N S AL T
K4, [FEIt, BPDEXT SLC11A2. SLC39A14 F FTL FRIAHY
I el g Mk S i S S AL Tl El.
1% 2R BE R F 4 (nuclear receptor coactivator 4,
NCOA4) ERNBERMN BRI AES S HIETN AL,
HEFHFRRNFIEE LUEAT RNALE S E B PCBP1RY

REM, FE—T M TR (8 csF21-2) B
REMPEFHRIEY, BPDERBESSHNCOA4HY
RIANZ, #HmiEd BEs | R AMBIET, FILE3E
AR R — T BRI AR T A e,

4R EPR, BPOEFEHABRE F E SR IL- 17155
WER A E B R E & R AN LUEEFE T W 4FE BB AR B 35
5, FIRES BPDE 2555 [EEHIFIRAE X 2R KA
BB ENRIT T BaP X151~ BPDE R R BT EE R
KRR, EXNEIE R EE RN MBEEAREF
H—F I,

SE 3Rk
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