H36L e CE SR R/ B Vol. 36, No. 6: 894~902
2017 £ 11 A ACTA PETROLOGICA ET MINERALOGICA Nov.» 2017

PM, P& ES AS49 HAE G2/M HAME i B #LHI A R

o L EEAEL, £ R E R 2, G 4n A, AR ELS
(1. PHRgBERIREE, DU M 6460005 2. PHRERM K2 [ R WAL S AL BB S A i s, WU 4860 6210105
3. PUNgRBHPIOMIEBE, PUNIT 43P 6210000

 FE: PM, sFEAEHT AS49 415, MTT iR K00 40 B A7 & 232, 146 A B WL 2 40 B T 245, it =X 40 FRACAS: 00 4 i )
AR, RT-PCR A6 & 39 B A AH 9% 2 8] p53+ p21+ CDK1~ c-myc A1 IncRNA H19 3 3% 7KF, Western-blot 6 1 & 1
HH cyelin Bl #&1&. WM H 4 HI19 siRNA T3t H19 BJ3IA, RT-PCR KMl X p53+c-mye A CDK1 ik 1) 5200, LA
PRI PML s B2 5 AS49 20 o A SRR 1 7 DL . 45 SRIB IR, PML 5 B2 28 6 WT MG AS49 4 A7 3% 3, i A IR
JEE T I [R] 358 o 52 S 9 4, I TR 5% 80 40 I S ORS00 IR K S T R R 2R AR K e R kL. PML, s FE T4t i 24 h
J& » AS49 4N M358 BT E G2/ M B, R IBRIRF AR OGBS R pS3p21 & H19 kN, CDK1 A& cyclin Bl FRIAFEK. itk
Ah, B H19 siRNA JF G40 H19 3RIA, I CDKI1 Rk ik — B BEAG. 258 L B4R, PM, B4 403 A549
415 rl I B ps3 A p21 W, ] CDK1 A cyclin B1 3R KT, 355 G2/ M B i AT 90351 400 Jta 386 4 . 340
ZRH5T PM,. )5 » IncRNA HI19 75 44 35 41 i 7 AT B8 A 354 e Mk SE R AR T, a8 0 5 pS3 & e-mye 456 55 ¥ 41 il
JEI, T H19 IR A4 il G2/ M A BH iy 58 I BH 2

KA PM, 5B AS49 41 G2/ M IR 5 2844 AL

FESES: P579 CEKFRIRED: A XEHS: 1000 - 652402017006 — 0894 — 09

Mechanism of G2/M phase arrest in A549 cells induced by PM, ;5 dust-fall
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Abstract: In this study, A549 cells were exposed to PM, 5 dust-fall of different concentrations. MTT assay was
used to evaluate cell viability. Cell morphology was observed through Scanning Electron Microscopy (SEM).
Flow cytometry was used to detect the cell cycle induced by PM, 5. Then the expression levels of p53, p21,
CDK1, c¢-myc and IncRNA H19 were detected by RT-PCR, and cyclin Bl was measured by Western-blot. In
addition, the expression of p53, c-myc and CDK1 in A549 cell was detected after transferring H19 siRNA, with
the purpose of investigating the mechanism of A549 cell cycle arrest induced by PM, 5. The results showed that,
compared with the control group, A549 cell viability was declined in a dose-dependent manner and time-depen-
dent effect. It was observed that cell morphology was changed and the cell membrane surface adsorbed a large
amount of dust particles. The proliferation of A549 cells was inhibited in G2/M phase after being treated by
PM,; 5 for 24 h, and the expression of CDK1 and cyclin Bl was decreased by increasing the expression of p53,
p21 and H19. In addition, the expression of H19 was successfully inhibited by transferring H19 siRNA, and
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then the expression of CDK1 was further decreased. It is inferred that exposure to PM, s could inhibit the ex-

pression of CDK1 and cyclin Bl by activating pS3 and p21 activity, induce G2/M phase arrest, and finally in-

hibit A549 cell proliferation. In addition, after being exposed to PM, 5, IncRNA H19 may play a specific onco-

genes role in treated cells in that it participated in the cell cycle progression by binding to p33 and c-myc, and

hence low expression of H19 caused G2/M phase arrest more obviously.
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Table 1 Primer details used in qRT-PCR

R ILPHIC57-37)
- 1E X751 CCTCACCATCATCACACTGG
s &2 TGAGTTCCAAGGCCTCATTC
. 1E 74 GACACCACTGGAGGGTAGCT
b 534l GGCGTTTGGAGTGGTAGAAAT
IEXFH TGGAGAAGGTACCTATGGAGTTG
CDK1 N - . R \
&2l CCAGGAGGGATAGAATCCAA
1IESX 73 CACCGAGTCGTAGTCGAGGT
cme 3421 GCTGCTTAGACGCTGGATTT
119 EXJPH] GGTAGAAAAAGCAACCACGAAGC
& FF ACATAAACCTCTGTCTGTGAGTGCC
i 1IEXJPH1 TCCTCTCCCAAGTCCACACA
B-actin : A A A T AT
& GCACGAAGGCTCATCATTCA
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Fig. 2 The effect of PM, 5 exposure on cell viability
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Fig. 3  Cell morphology and structure damage induced by dustfall PM, 5 for 24 h
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The cell cycle alteration of A549 cells after being treated with PM, 5 for 24 h
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» p=<0.01 p=<0.01
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Fig. 5 The expression of p33, p21 and CDKI1 in A549 cells after being treated with PM, s
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Fig. 6 The expression of cyclin Bl in A549 cells after being
treated with PM, 5
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RNA H19 A RE KT, 2 5 R gt X

(p<0.0D. 78 PM, sTEH T A549 4115, IncR-

NA H19 5 c-myc Bxf 3 [H] 338 A FEVEH

2.6 FH H19 siRNA 535 4H A549 4HBE H19
ESey:0p- A1)

Y H19 siRNA Ja 4k 228598 3 d, 100 pg/mL
PM, sTEH T8 G4 J5 1) AS49 40 24 h, 45 Rl 8
Fizn. H19 siRNA % Y21 5 25 (06 B CR e 441
B B ONC B G 240 A1 B, H19 A ik ik >, %
FAGU R X (p<0.001), 7 % H19 siRNA
JIANE] T H19 FEPRIR LK
2.7 %3 H19 siRNA G X 540 A549 AA ps3.

c-myc X CDK1 £ E FRiX8I 520

HUY H19 siRNA J&o 42 58 41 AS549 4 fe pS3 M
CDK1 FIESAZWE 9 fior. 525 Ef B2 ORI G
DI, p53 K c-mye FIAHXS FRIE IRV FEAR, 1H 2 5
TeGivh 227 X CDK1 AH X 3R I8 7K P B 2 B AR, iR
PR 1.1140.26 FFIK2 0.65+0.21, ZRAS
HERE . RT3 H19 R S5, v AR FE B 5
HABH T AH ¢ 2 K] p53+ e-mye A CDK1 [ & I8 7K,
L CDKI1 Rk H i 5 B 2
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Fig. 9 The expression of p53 and CDK1 in A549 cell by transferring H19 siRNA
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WA 3G 770 IX 5 ARSI 45 % — B, 45 BH M X
PM, P22 AN A1 9 (SIO, ) » A [FHFE PM, s 1E
T AS49 4 )5, W52 S 40 WY 25 9 4 R, 40 g
B B B 52 A, FEAFAE R i S TR N K R
FUHE Y, A% 4N 53 24 1 5E 2 ol 3ok 40 Mg ) s e ok
SEILI, 28 G1 KR VDGR AN G2 KR 3 AN AL
P¥E (Dodson et al.» 2007). Hy2R Z & nf il it 2 28
20 . ) 3 30 R 0 T 5 A 22 43 24 BH A, B i BEL i 4
S B € SR A % e e T 3 e 25 5 A U
T2 M 3R FE (Gualtieri et al.» 2011; Yuan et al.>
201600 DAt A% 556 3F — 0 i i Jit X 4 e A 43 B 5k
7R, PM, s BB 51 AS49 411 GO/G1 W41 i />, S
wian i oG i AR AR, G2/M WA i B £, iR OR
PM, 57T L5530 A549 28 a4 4E G2/M 1, A 411
I IE . B BE AS49 4 G2/ M JH 45 B I ) 4k
K, mrRgS G2/M K2 fUEZE /i eyclin B-CDK1 8 H
BEENF, eyelin B-CDKI1 5 40k 41 43 AH B AE
F S 40 i 3 DNA K6 F1 35 22000 T8 1A %
(Zitouni et al.» 2016). 4h, B fEE PM, fEH
T4 M5, CDK1-cyclinB 259 LA & 1 HIL I 1E
FH ISP 1ok R A At B 2R B 1, e i I R e R B 3R
JAdee () B 41 %%, BH 1k DNA & 1 2075 22 5 24010 3t
T, T 2040 i 5 1T ) G2/M 45 W A % (Khan er
al.» 2011)s

Guo FF QOIS HFFTIIA A PM, 2 7% 1] 5| 2 41
WL G2/ M W45y, G I oA R R ps3 wE ks i
21 ) B P O I R p21 RaE, dE 20 R R 40
JIE D U AR R I R CDKL AN 41 i R 9 B 1T cy-
clin B 3Rk /K, 5 B0 M Az 45 o 2 40 i 99 1
(Longhin et al.» 2013). T AU 4L A7 0 50 %
R RSB FIH PM, s1EF T AS49 4189, #5021 ps3
e p21 BT Ak K F 36 I, CDK1 2k A& ) 0 2
Fl cyclin Bl AHX B K BRAK . PIAMREEA ps3 a2
— ZR A B A5 s . R A B, 0 A 4 PR 5 B
DNA Hif5i16 5 40 M 7 A5 5 e 545 Jy 1 i 12
WEAER . i CKI-p21 B3 & psS3 4 &3,
& pS3 M NUHE 50 1, pS3 Il F SR S p21 IR

LSRG AN PCNACHY B 40 i A% B 50O (1 =k, 1E
HT CDKI1-cyclin B 2 &9 401 3% 1 (Cheng et
al . » 20095 Godoy er al.» 2013), L FRATT 1 45 HL 42
7N cyelin Bl & FEAR A6 G2/M 14 g G1 #
U, NI 28 s B AE G2/ M

R 22 UF 4 3 W IncRNAs AT 5 2 Bl I R A
9 B DX Al e-mye A1 pS3) AH B AE A, 2 52
P53 AKT %545 5 10 4 , T8 ik 1 44 40 i ) 309 300 R ok
T AW I e, 12 IncRNA H19 £ PM, 5 5 & 1)
AS49 41 JE 45 i b A RPL D 6 R B 500G A
(AL, A S50 A RT-PCR &2 2] PM, 5 % % J5 4
Ml H19 B K3 I, el 4% 44 H19 siRNA T3k
H19 KI5, A FFE L0 pS3. c-mye Al CDK1 )
FIETKP, Horp Qe dE 4 AS49 AL CDK1 Kk 2% %
iK, #n G2/M g e ml ek — 3G 2 . HL# ]
REJZ: —J7 T, H19 i 80 7R X 1T 5 c-mye HE A
454, WoE c-mye BHER S FIER, A A
LIRS E(HAT) & RNA SR A 1§ IICRNAP 1D H
SR, YR A A B R I R R A RN 2R 1A ) fig
(Zhang et al . » 2016). 53—7J71f1, H19 W He4E R p33
PRI REPAT E, B S 5B G2/M W
At R . AN, BEUR I H19 7 2 PR 4n o 4 i
SRR R A HE R S R g R R I AE ] (Zhang et al . s
2014,2016), 24 PM, s7EH T A549 40 Jfd, T4t H19
P S5 A0 i B 5 I =, B H19 3R IA n] R gk
BEAN MR 5, H19 IR 234 nT IS 40 Bl G2/M 33 BHL ¥
B0 B Sk, BEOR LB AS49 A AT AE B 2 I RE A
PEo ST I 40 M (0 T8 Bt — M A, #6F ok
¥k PM, s KRB AC S 5 AS49 40 L, 15 5 AS49
YUAEME L AL, HE— D BT PM, s 1 35 7 208 S AL
il o
4 5w

(1) PM,_sFEABAER T AS49 41 Jf vl il 8 40 w7
A BRAR AN LT T3, FEAFAE ) S TR A DG 2R o

(2) PM, sFEAAERT AS49 41 il Jo ] a8 ik o
p53 M p21 Wik, ] CDK1 #1 cyclin Bl RIA K,
F5 40 M G2/ M REL v AT 0 761 240 it 345 5

(3) FER#E T PM, sB# 22 )5, IncRNA H19 7E
AS49 AL n] RE R FERE e R AL AR, g
p33 X c-myc i 525 40 M R E AR, 40 H19 1K
FISAAN A G2/ M HIBE 5 5 0 B
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