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tics , PS-MPs) X407 AE (& P AR BRUK - AR
Y RRIE RN 3 ) 52

1 #MR5EIZE
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B R E a5 AR R 5T 7] (525:6-1-0010 ,6-
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0.85% NaCl 7 (525 . IN9004 ) . PBS 2% il ( %
5 :P1020) F1 0. 1% 45 5 55 (575 : G1063) Ity 5 At 52
R FFRHA R A H i (4751000320 ) g H )™
ARVE B Ab T AR 2 Al UK B R (5T T
10000218 ) Ity [ 185 [ 2454 B Ak~ 1) A R 2 7 5 4
S RNA $2 U & (575 : DP430) (cDNA 2 —4i%
A BERFN & (525 . KR116-02) 1 SYBR Green %)
JbhA & (575 : FP205-02) W H RAR A AL (AL aT)
ABRAF 51 LA T AR TR A A1 B A
H o PEIGE = PCR AL (BL5: CFX96) 1y H 2 &
Bio-Rad 24 /] 5 @ il i 5 /b 70 o6 BT (B 5. DS-11
+) 9 A € [ Denovix 23 A ; AP K EEAR AL (5.
Multiskan SkyHigh ) Il B 32 [E Thermo Fisher Scientific
5] Z I REMEPR X (B 5 : SpectraMax iD3) 1y H 38
[ Molecular Devices 22 F) o

1.3 7Hi&

L.3.1 @A IR EH N E KRR T LB
Brge B, (i R E IR 4R 5 K5 SR ARTE 37 C F1 150 +/
min ZPF R REFR 12 b, SR 5 R Al T % EC 1 fili 8 ve
FIAWLE 4 °C F14 500 r/min Z544 F B0 15 min i
TR, T EIEW, A 0. 85% #Y NaCl IR VBT 3
WU FE Iy L BRAR B B e i, I R R R B T
0.85% NaCl #¥ e i RE , IF P U 2R A1
JEICRETH IR TR AR OB ODg, =0.5(29 5
x10* CFU/ml)

1.3.2 AXgiale ARihZosdEIoR 96 £l
20 M B SR Al b B R i v 7 A O A bR A
HEATIE o A HiA2(0.1.1.0 F1 5.0 pm) PS-MPs %
WO LB K 73 5 10 i) BAS 7]k 2 (10,50 ,100 wg/
ml) , DA% A 45 5 4K 19 LB 85 37 JeAE g xf B4
(Control 2 ) o AW AL + 100 1Y bE 45 I A 3] T
HilEF Y LB By Rk 7637 C & T ibfrsige. 1l
FH AR EEAMUAE 600 nm 3 K 258 T I 45 FLAE
0.0.5.1.2.4.6.8,10,12.24 36 .48 h By R (A
THEAS S I E] A5 AODg, , BIVAS IR ] 5 A OD g0
%0 h 25 SEER2H 1Y) OD g , #5485 SEHRZH I AOD g0 4H
BT Control ZH B A, WU Ui W] PS-MPs 411 1 4
A, DARE IR I [R] S A8 AR B, AOD o fH N AR AR, 2%
(i EUEEEER N S 4

1.3.3 &kl & R H A0 s R & o
CCK-8 32 5 fifi 2 v 7 1A Pl O A B 5 1 o 2R e 7
EH 28 T A v B2 (10,50, 100 pg/ml) FURLAR
(0.1.1.0 F15.0 um) PS-MPs 55 F , 75 37 C 40
THEFR 48 h 5 7R 96 fLA s R AR b AL A 190

25 SIS 0 TR R, A 10l e 2759,
1E37 C 51 FHEE 1 h, 4K i iR AU7E 450
nm AR AL RO . A LTl R KT R
MR (1 41, Control 2 & K 72 ¥ T PS-MPs (W41, 1§
PRI 2 45 5 32 7% 5 Control 411 H 4> LB R, K
P T AN A0 B TG AR S T = [ (R
OD - 259 4H OD)/( Control 2 OD — 2541 OD) | x
100%

1.3.4 RAvmgonl 2 WEERR T AFWE (10,
50,100 pg/ml) A4 (0. 1.1.0 F15.0 wm) PS-MPs
T 37 C 44 FH3% 48 h (il R 7o B IAE, L
ROS 1E 5 AL I SRR BE F AR I T #EAT I o R A2
JEHET DCFH-DA JU 2 Jd Py 1% ROS %3, R4 ROS
I AR S U B S A T I A , A 22 D) R A A 052
A, 2025 Rt J5 278 A5 Control 41117 43
I,

1.3.5 AWM 2 il 5 5 A B A 9 I AE
TCIA 96 L 41 M 5 Fe b i AT 85 FR IR0 . ) LB
BEFRSEBCHIAS R M B2 (10,50 1100 pg/ml) 433
A4 HRiA%(0.1.1.0 F15.0 wm) PS-MPs ¥, &
A3 A TATHL, i D B SR &, S — B B AL
AGE B 373k B EIRE R4, 4E 37 °C 4
fFFREE 48 h 5, 7R FR 3, SR )5 H PBS Z2 Pl
BRI IESL3 WU R . KL
BT, Bl 5 45 AL 200 wl BT 5E 20 min, 5225
H e, PBS 22 il R e v i e 4L 3 IRk BT
BALANA 200 wl 0. 1% 25 5y 55 W (4, 30 min, 57
ZYL, H PBS 28 il R e v I i AL 3 Ik, BT
JE RN E LA 200 wl 33% [ vk B R 51 76 2 4R
¥ 20 min, 355 i AP EEPRALAE 570 nm 4L
AL R, SER A5 R R 5 Control 411
Hor B

1.3.6 AW A8 & A B A8 5 &k R -F 2
K FH qRT-PCR A5 i 48 5 75 (0 B %) A= 0 62 1A
FHH luxS . mrkA , wbbM | pgaA FI wzm ) AH X 22 3%
K. BIWIF SIS SO T A T, Wk 1. #
PR AL 2 10009 L BIINTE & B % 100 pg/ml £
K% (0.1.1.0.5.0 wm) PS-MPs [ 35 5L, ok 5 5%
F PS-MPs #4202 Control 4H , i J5 6 FE IR 355 37 48
FE 37 °C AT 557 48 h ff AN & RNA $2HL
R E P RNA 1] cDNA 55— 5 il ) &tk
17 RfE 5% il SYBR Green #&5B Y BHAR & #1719
B, DABR SE AT 165 rRNA VE NS FEH
GEILH 2 7 g5 5 A M A X R DR Bk KR
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Tab.1 Biofilm-related gene primer sequence

Primer name Primer sequence(5'-3")

16S rRNA F:AAAGCGTGGGGAGCAAACAG
R:CCGCTGGCAACAAAGGATAA
LuxS F:AGTGATGCCGGAACGCGG
R:CGGTGTACCAATCAGGCTC
mrkA F:ACGTCTCTAACTGCCAGGC
R:TAGCCCTGTTGTTTGCTGGT
wbbM F:ATGCGGGTGAGAACAAACCA
R:AGCCGCTAACGACATCTGAC
pgaA F:GCAGACGCTCTCCTATGTC

R:GCCGAGAGCAGGGGAATC
wzm F:TGCCAGTTCGGCCACTAAC
R:GACAACAATAACCGGGATGG

1.3.7 FARRAAMSREKFRZ ] gRT-
PCR 7 35 I 7 fil 98 5¢ T A0 14 5% JJ JE A ureA | uge
wabG Fl fimH X FKK -0 51907512 BSCHk
PEATARS WA 2. MBI SLI6 M 5 i )
1.3.6 T,

®2 BHERSIWFT

Tab.2 Virulence gene primer sequence

Primer sequence(5'-3")
F:ACTGACCCCCCGAGAAAAA
R:GGACTCCGGATAGTTGAGCTT
uge F:AAGGCTGCCGTCATACCAA
R:GCTCATTGGCTTTCTTGGTG

Primer name

ureA

wabG F: TAAGGATCAGCCTCGCTATCAG
R:ATAGAAGGGCAATGTCTCCGA
fimH F:ATTCACGGACCGATAAACCC

R:CGCTATTGTAGTTGTTGGTCTGAT

1.4 SZitZ/E ALK EDER 3 W, @
GraphPad Prism 8. 0 X} B #4740 112740 B A ]
Bl Ll v =5 Fon IR HL I 3R J5 22 9347 ( One-way
ANOVA) Fl LSD 5 55; Lb 458 45 2H 22 1] 19 fob 2851k 25 5%

-6~ Control group
8- 10 pg/ml group

-~ Control group
8- 10 ug/ml group

PA P <0.05 Fn 2257 A Gt o
2 HR

2.1 PS-MPs X fifi % 52 B A & &£ K & B =2 i
AR BE (10 .50 #1100 pg/ml) Fkifs (0. 1.1.0 F
5.0 wm)PS-MPs % Jifi 4 5 B 11 B A= 4 il Ze 19 5% )
WAL T B il 98 o B A B 28 s Js 301 6 5B R R
R, TEAFE (0 ~2 h) #4541 PS-MPs A X fifi
R n TR A = A B WA . YR A B
HEAXTHOH (2 ~24 h),0.1.1.0 5.0 wm [ PS-
MPs TEAS [l BE 25 4 T 3050 20 B A 4 7 A Sl &%
B OMERFEA] N 24 hiF, &4k BEE 0.1 pm PS-MPs
(RN %K (10.77 £1.80)% ~ (16.58 +1.00) %
(F=32.13,P <0.05),1.0 wum PS-MPs [ | %K
(4.66 +0.81)% ~(9.80 +2.52)% (F =15.24 ,P <
0.05),5.0 pwm PS-MPs {3312 Jy (6. 07 0. 74) %
~(9.06 £1.05)% (F=19.99,P <0.05), 24 h J5
it R e B AR P E AR A K, YRR SR (] 48 h
I, B2 0.1 wm [ PS-MPs X 4 5 A 4 7 1) %
SRR I, AS [V BE (10,50 F1 100 pg/ml)
(I ] 2 50 B (6.24 + 1.37)% . (11.40 =+
2.29)% F1(22.32 +3.83)% (¢t =3.12.5.70 Fl
11. 16,3 P <0.05) . fili 5 v B {11 8 5 56 AE R
1.0 wm PS-MPs #15.0 pm PS-MPs }%35 48 h i}, AS[]
W Z M 22 RG24 5 X AT Control 2, £5¥¢
JEE AN BA A R 38 7 A R AR R, 1.0 um PS-
MPs ({3128 A (5.60 £0.74) % ~ (8.19 +1.30)%
(F=17.94,P <0.05),5.0 pm PS-MPs [ 4l ] Z& Jy
(4.26 £0.58)% ~ (5.33 £1.49)% (F =12.87,P <
0.05), T 1.0 pm F15.0 pum RifR4H, i 48 78
THIAWZEE T 0. 1 pm [ PS-MPs Ji5 £ K37 3] 8 3%
i, I LS B e B3, F SR ] i .

-~ Control group
8- 10 ug/ml group

0.6} & 50 pug/mlgroup 0.6F & 50 ug/mlgroup 0.6 F & 50 pg/ml group
_ -% 100 pg/ml group _ -% 100 pg/ml group _ -% 100 pg/ml group
Dg 3 D% 3 Qg 3
8 0.4 o) 0.4 3 0.4
< < <
02F 02 02

0
0051 2 4 6 81012243648
Time(h)

0
0051 2 4 6 810122436 48

0
0051 2 4 6 8 1012243648

Time(h) Time(h)

El1 PS-MPs SRETHREEHEEKEE

Fig. 1

Growth curve of Klebsiella pneumoniae in the PS-MPs environment

A-C:0.1.1.0.5.0 pwm PS-MPs.
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2.2 PS-MPs Xfffi e EREREENZM A
WeEE (1050 F1100 peg/ml) FURIA% (0. 1.1.0 F15.0
pm ) PS-MPs X filfi 4 5 75 17 11 17 P 0 52 e qn 1 2 e
7, A EA TG M 5L R R RORL AR K R R IR TR
(10 pg/ml) PS-MPs X 41 & 1 P 0 R SCR 30, 5
Control ZHAH LY, &K RiA24H (0. 1.1.0 F15.0 wm) 05
TEPEA BRI T (12.67 £3.27)% (1 =5.26,P <
0.01).(9.67 +4.87)% (¢t =4.02, P <0.01) Al
(3.99+0.41)% (t=1.65,P >0.05) . &4 (100
pg/ml) PS-MPs X 4 75 {5 P4 7 A= 8 & Ml BOR , 5
Control ZHAH L, & HiAR41(0. 1.1.0 F15.0 pm ) 41
WM R T (39.68 £1.03)% , (25.16 +
1.70)% F1(18.79 +2.95)% (¢ =27.07 ,17.17 A
12.82,¥#) P <0.01), 53 B8 PS-MPs K458 /)N,
VR TR Ry, R 8 e B R T A P T R ]

150 —30.1 um
1.0 pm

120+ 5.0 pm
X s ok
< sk
g 901 = *k gy j;;: =
=
= ok
Z 60F
©
&}

30F

0
10 50 100

PS-MPs concentration(pg/ml)

B2 PS-MPs IRE TR BEEEEKFE
Fig.2 Activity level of Klebsiella pneumoniae
in the PS-MPs environment
** P <0.01 vs Control group; *P <0.05,"P <0.01 v5s 0.1 um
group; ¥P <0.05,%P <0.01 vs 1.0 pm group.

2.3 PS-MPsiESBIH ROS Fe4EKE  A[a)Hk
(10,50 #1100 pg/ml) Fkii£ (0. 1,1.0 F15.0 wm)
PS-MPs 175 5l 4 v B {1 B8 7 A= B M ROS 7K F-7%
RN 3 Fros. % 6% T 10 pg/ml #Ri4R2H (0.1,
1.0 F15.0 wm) PS-MPs 48 h J5, 40 B r= 4& (19 it 14
ROS & & A # T Control ZH 43 S BG 0 T (22.79 =+
2.79)% (10.70 +1.47)% F1(6.25 +1.78)% (¢ =
15.30.7. 19 f14.19,¥) P <0.01) , BT 100 ng/
ml A2 (0.1.1.0 F15.0 wm) PS-MPs 48 h f5,
MG AN ROS & 5 AL T Control 2H I 25 44
T, 4% A B4 m T (48.08 + 3.40)% . (22.61 +
2.27)% Fi1 (17.38 £2.34)% (& =24.92 11.72 Fi
9.01,#P<0.01), 5 E/R80.1 pm PS-MPs j*/f
(1) ROS & i 3 i T HAW R AR ZH (1. 0 F15.0 wm) |

I ELe L Ry i e o T 7 A 1) SR A O T
R o

200 [J0.1 pm
1.0 ym
[ 5.0 pwm
150 .

kk
0 %\ %
10 50 100

PS-MPs concentration(pg/ml)

ok

ROS level(%)
=
(=)

W
(=]
T

3 PS-MPs SR8 A% 52 BIAE | R HAKF
Fig.3 Ocxidative stress levels of Klebsiella pneumoniae
in the PS-MPs environment
** P <0.01 s Control group; P <0.01 vs 0. 1 wm group; “P <
0.05 vs 1.0 wm group.

2.4 PS-MPs 3t &EWERAFM A HEE (10,50
#1100 pg/ml) Fki#% (0. 1.1.0 F15.0 pm) PS-MPs
XoF il 2 o B AP B AE R B R 2 i ] 4 s o Y
FFET 10 pg/ml £Ri241(0.1.1.0 F15.0 pum)PS-
MPs 48 h Ji5 , 4 & A= W B B AHAL T Control 21 43
BT (17.88 £1.94)% . (13.30 + 1.87) % F0I
(9.59 £1.73)% (¢ =13.21 ,9.81 f17.08,# P <
0.01), M EFTAE 100 wg/ml PS-MPs BT, &k
FRZH(0.1.,1.0 F15.0 wm) (4= Yy IETE i e 1 G 3%
Jin, A% F Control 4 43 HI 34 jm T (106.29 =+
4.12)% . (60.66 +4.40)% F1(50.93 +4.34)% (¢
=34.79 .19.86 fl116. 67, P <0.01), 2530
0.1 wm PS-MPs REA% A &5 {2 7 i 28 o B {11 81 A ) X
TE R, I FLYR Bk &, A P IETE BB T b

2.5 PS-MPs XF 4 ¥ BR 2 B #H 3 B E 8 3 Rk 7k
FERIEM 100 pg/ml £ RiFA41(0.1.1.0 F15.0
pm ) PS-MPs 3§ A= 1) I8 T J A 56 56 Rl TuxS | mrkA |
whbM \pgaA il wzm X} ik K P52 an &l 5
7o 4 Control ZH A Iy, 7E 100 peg/ml 4 ki #2 41
(0.1,1.0 F15.0 pwm) fifj PS-MPs ¥£5i T, luxS , mr-
kA .wbbM \pgaA Fl wzm %) FH X} 223k 7K - I 2 46 o
HAr0.1 pwm 1y PS-MPs BEf% 7™ A= 1 2 4 7F SR,
luxS .mrkA , wbbM | pgaA Fll wzm 1 AH %F 2% 3k 7K 3 AH
45T Control £ 4> B ¥ Im T (19.93 + 1.05)% .
(136.00 +16.56) % . (94.12 + 11.35) % . (343.78
+30.65) % F1(178.41 £9.51) % (1 =20.55.19. 27,
19.96 23.36 f142.26,#] P <0.01) , 45530 0. 1
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pm PS-MPs §E . 2 31 5 A2 W B JSOAH S L A R AR X
IR LAY IRIE B

250 [=30.1 pm

1.0 um
A200- [ 5.0 wm
X sk
S BRI
T>)150_ sk ok g ‘g?‘
2 kol S
E100}
=)
.2
= 50t
0
10 50

PS-MPs concentration(pg/ml)

E 4 PS-MPs IME TRk 5 E10E £ MR MK F
Fig.4 Level of Klebsiella pneumoniae biofilm formation
in the PS-MPs environment
** P <0.01 s Control group; *P <0.01 »5s 0.1 wm group; ¥P <
0.05,%P <0.01 vs 1.0 um group.

g'(s): 0.1 um
50 2A41.0 um ok
£ 45r 5.0
2 40f Hm
S8 s e
2 025¢
= E sk ?;;:
gag - o
5 !§ 20 ok o T && ok
O L5y FFH && # W
Z2%9 # && && 4
= 10f
[}
=4 0.5F

luxS mrkA  wbbM pgaA wzm

E5 PS-MPs IRE TR SR EVE
T BUAR K E R R Rk kT
Fig.5 Relative expression levels of genes related to biofilm
formation in Klebsiella pneumoniae in the PS-MPs environment
** P <0.01 s Control group; #P <0.01 vs0.1 pum group; ““P <
0.01 vs 1.0 pm group.

2.6 PS-MPs 3§35 1 EE X FRIEK TR0
100 pg/ml £ K452 (0.1.1.0 F15.0 pm) PS-MPs
8 SR ureA (uge ,wabG Fl fimH AH X} 2 ik 7K
A AN 6 FrzR. 100 wg/ml £5 404240 (0. 1.1.0
F15.0 wm) f¥) PS-MPs g & 2 & ureA | uge ,wabG Fl
fimH A XS KB Ko BEETERAZHN 0.1 pum PS-
MPs S 55 T 48 h J5, 3 S1 A ureA | uge , wabG I
fimH (A ZRIE K AHEL T Control 2H 7351 35 i 1
(51.56 £2.99)% . (34.60 +2.33)% , (68.23 +
4.22)% F (14.21 £1.50)% (¢ = 31.66, 23.35,
19.78 F13.60,3 P <0.01) ., %55 i/~ PS-MPs 1]
DA il 9% 5 A 1T O 5 0 B TR 308, A Bl T3 5
MEFEIT

251 301 um
@ 1.0 um
E ” 20| MN5.0 um
88 | o
] 8 1.5
¥
SE10
2o
E°
2 05

ureA uge wabG fimH

6 PS-MPs IME T2 52 B HE 5 N EE B RIEKE
Fig.6 Relative expression levels of virulence genes of
Klebsiella pneumoniae in the PS-MPs environment

** P <0.01 s Control group; P <0.01 vs 0.1 wm group; P <
0.05,%P <0.01 vs 1.0 pm group.

3 g

MPs 5 YL b R ER4 25 RGN SE DA P2 A e
RO, 38 V) T B e 1 S BRIF BT (] #T, MPs Flfg
HEYITEASE T ILAE  UE Y 32 21 MPs il 35 A P2
PR T RERLAE , NI 5 1AL A5 KR . SR e
IR A I S RE S80S 40 i MAPK {55383 , /= 4=

EIDIBURE = A1 i O R T 2 S 11 O e ¢
PS-MPs J855 T, ROS 7K V- 114 $i. 2 7 i ] i 2 3 Bl
9 o T AN B AR K AW ) FTEPERRAR A R % F
FELE I RN PS-MPs R A28/ IR K, ROS & 5
SEEEBEIN, 7 A T KOV B SR A R SR ST, DT X il
28 B A AR AR RIE L, IR AR AN S 7k

MPs HA Bk sk v FEAERIEREE S, B
AT e E st A PR R o BFget ) ek
Yy IR B2 31 MPs R A2 5200, i TRAR AN
MPs ELAT B L 22 100 AR, 5 S0 B 76 % 1A 25 1) op
el MPs AL TR, S0 B T AR TR Fl . RiAR AL
A MPs A5 [ g RN, 2 BELRS 4 B7 1] 7 2 fll , sk 20>
Befblos AR FAMBIE . SR AR BN, 17E
HRIFR41(0.1.1.0 F15.0 wm) §1,0. 1 wm PS-MPs
B0 0 2 0 HE T 2% v 7 1 T AR W BB IO T4 i 2B )
HRFE i AH ¢ BL K] TuxS , mrkA . wbbM | pgaA Fl wzm [{]
FHXS IR IR, S s A= W R TR R ). AR 3R
HF A= P A T o8 AT LA il 8 o e A P 1 g
FHEHUE TR B RE Fsm X T Rk — 4R T}
MPs FAEZ5 KU, AN, 4 AR W I S A T 2
[MAEAER DI R, 20 R SR S TE 1A= 0 B2 4 Jn 4
WS QS, SN QS 15540 11T LA %
HHRNEES . EW I EWILE PS-MPs K55,
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Effects of polystyrene microplastics on the growth,

biofilm formation and virulence of Klebsiella pneumoniae
Cheng Zhenfu'" *, Bai Miao>, Bai Yuchao®, Zhao Qianxiu®, Wang Zhenghao’, Zhang Can’,Zhang Chuanfu' ’
('Dept of Health Inspection and Quarantine, School of Public Health , Anhui Medical University, Hefei 230032;

?Chinese Peoples Liberation Army Center for Disease Control and Prevention, Beijing

100071)

Objective To explore the effects of polystyrene microplastics ( PS-MPs) on the growth, activity, oxida-

Klebsiella pneumoniae was

exposed to PS-MPs at different concentrations (10, 50 and 100 pwg/ml) and particle sizes (0.1, 1.0 and 5.0
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pm) , and the growth curves were measured. The bacterial activity was determined by CCK-8 ( cell counting kit-
8). The level of intracellular reactive oxygen species ( ROS) was determined by fluorescence probe. The biofilm
forming ability was determined by crystal violet staining. Real-time quantitative fluorescent PCR ( qRT-PCR) was
used to detect the relative expression levels of biofilm-forming genes (luxS, mrkA, wbbM, pgaA, wzm) and viru-
lence genes (ureA, uge, wabG, fimH). Results A high concentration (100 pg/ml) of 0. 1 um PS-MPs had a
stronger inhibitory effect on the growth and activity of Klebsiella pneumoniae, and the intracellular ROS level signifi-
cantly increased, indicating that smaller particle size and higher concentration of PS-MPs were more toxic to bacte-
ria. PS-MPs of 100 pg/ml particle size groups (0.1, 1.0 and 5.0 wm) significantly promoted the biofilm forma-
tion of Klebsiella pneumoniae. The relative expression levels of biofilm formation related genes (luxS, mrkA,
wbbM, pgaA, wzm) and virulence genes (ureA, uge, wabG, fimH) increased. Conclusion By inducing Kleb-
siella pneumoniae to produce a high level of ROS, PS-MPs can cause oxidative stress, inhibit the growth and activi-
ty of bacteria, and enhance the biofilm formation ability and virulence, thus affecting the biological characteristics
of Klebsiae pneumoniae.
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genes were screened in silicosis patients, among which 62 differentially expressed genes were up-regulated, 142 dif-
ferentially expressed genes were down-regulated, and 22 differentially expressed genes were mitochondria-targeted.
The concentration analysis of differentially expressed genes targeted by mitochondria showed that the cell compo-
nents mainly enriched included mitochondrial membrane, endoplasmic membrane side components, etc. The bio-
logical processes mainly enriched included mitochondrial electron transfer from NADH to ubiquinone, inflammatory
response , immune response, etc. The main molecular functions enriched included the rotation mechanism of proton
transport ATP synthase activity, NADH dehydrogenase activity, chemokine activity, etc. KEGG enrichment analy-
sis mainly focused on the involvement in chemical carcinogenesis-ROS, IL-17 signaling pathway, toll-like receptor
signaling pathway, chemokine signaling pathway, TNF signaling pathway, etc. In addition, RT-qPCR results
showed that the expressions of mitochondrial cytochrome coxidase 1, mitochondrial cytochrome coxidase 2, mito-
chondrial cytochrome coxidase 3, mitochondrially encoded NADH dehydrogenase 1, mitochondrially encoded
NADH dehydrogenase 3, mitochondrially encoded NADH dehydrogenase 5, superoxide dismutase and mitochondri-
ally encoded ATP synthase 6 gene were down-regulated in silicosis patients (P <0.05). Western blot and RT-
qPCR results showed that, in silicosis patients, the expression of MFN1 and OPAl decreased (P <0.05), while
the expression of DRP1 increased (P <0.05). Conclusion Bioinformatics analysis and validation, eight mito-
chondrial targeted differential genes (MT-CO1, MT-CO2, MT-CO3, MT-ND1, MT-ND3, MT-ND5, SOD and MT-
ATP6) were finally obtained, which were enriched in mitochondrial respiratory chain and oxidative stress pathways
and might play an important role in the process of silicosis.
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