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RAW264. 7 cells or Exos derived from RAW264. 7, followed by evaluations of the cell barrier function and mito-
chondrial function. Results There was an increased number of M1 macrophages in carotid atherosclerotic tissues of
diabetic mice and in AGEs treated RAW264. 7 cells. CM or Exos significantly induced barrier dysfunction, reactive
oxygen species ( ROS) accumulation and mitochondrial dysfunction in vascular endothelial cells in vitro. In addi-
tion, bioinformatics analysis showed that miR-92a was up-regulated in Exos derived from macrophages stimulated by
AGEs. Experimentally, Exos participated in CM-induced barrier dysfunction, ROS accumulation and mitochondrial
dysfunction in bEnd. 3 cells by transferring miR-92a. Finally, a series of rescue experiments further confirmed that
Exos regulated the barrier dysfunction and mitochondrial function in vascular endothelial cells through miR-92a.
Conclusion The expression of AGEs and the number of M1 macrophages in diabetic ApoE ™'~ mice increase, and
AGEs stimulates Exos from macrophages could impair the barrier function and mitochondrial function in vascular en-
dothelial cells by delivering miR-92a in witro.
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F 25 v A DO R AR AL T 1 iiEdE . HETCT
PPPS5C £ fiis e B A1 T 40 B AH 5C O T B W 52 370
TR A T PPPSC REIN O LA Rk A #E
Yo N\l H1299 4006, #4557 1T PPPSC X Al i
95 H1299 4ii 3T #1222 he 71 K Mg T 1 1 52 i
BILH , Sh 48 7 i A A & Je B i 16 97 S IR 244K
o

1 #MelEFHZE

L1 MREIEF AR A0 H1299 201
KBS SR YL AT (ATCC) ; I 4 L3 Al RP-
MI1640 1557 500 T 38 [ BI 24wl 5 BRI N D)
i Hind I .Xhol )T 3&E NEB 2 H] ;2 x Taq Master
Mix F1 ClonExpress® II One Step Cloning Kit &7 £
WA T B S M A RO BR 2 W) 5 iR/ 357
N TN 2 S A W HARA PR W 5 i 1T i a5
BT IEE Omega A H];PCR i 5|¥t iAW)
T REAT BN A A ; Eastep® Super 2 RNA 2GR
T AR 18 Z A% A W BOARAT BR 2 ) 5 e Yeaan)
Lipofectamine ™ 3000 F133 %% s i) £ W T 55 [ F€ 2R
KRB A B A 52 x NovoStart® SYBR qPCR
SuperMix Plus W 7~ 3 52 85 H B B A R 2 w5
PPP5C .MMP9 HifA& T 3£ [E Proteintech 23 ] ; a-Tu-
bulin HFLARN T B BUE =AY TR BR A A 5 P51
PLE X Y-box 2 ( sex-determining region Y-box 2,
SOX2) HUAk I F 22 [# Immunway 23 & ; HRP Fric A9
HEHT AT HRP ARIC 9 L FT BT I T 20X
T PEA Y TR IR 7] CCK-8 1R & T H A
[ AL BT

1.2 7k

1.2.1 e ic  HI299 QMG FRAE S 10%
I 1% 5 455 R 1 1640 Fi 523k h JF 8 T 37
CHHIE,5% CO, WA iR,

1.2.2 PPP5C-pcDNA3. 1 #H ko9& AL Gen-
Bank § PPP5C [ )% %] . R 45 ClonEXpress® II One
Step Cloning Kit X771 &5 % 156 BH 45 T MEHE I ol % 11
5191, 5197540 °F : PPPSC-F( Hind I ) ;5'-ctagegtt-
taaacttaagcttATGGCGATGGCGGAGGGCGAG-3' |
PPP5C-R ( Xhol ) ; 5"-aacgggcccictagactcgagTCACAT-
CATTCCTAGCTGCAGC-3', Il fR H 1T PCR
744 . PCR supermix 25 wl, BAx ¢cDNA 2 wl, [T JiF
51945 1 pl, ddH,0 #b5F 2 50 pl, SR 454 95

C .3 min,95 C 30 5,57 C 30 5,72 °C .50 s, 3k 35
AMEIR,72 °C 10 min, 1% BRI H VKOS VIR
MO H 5L K PPPSC, FHBR il 4% 2 1 V) i Hind
Il Xho 137 CHGY) 4 h LML #i A pcDNA3. 1,1%
BN B I P VK e DD e, Il glifk i) PPPSC
1 peDNA3. 1 £k M 457 72 I ClonExpress® I One
Step Cloning Kit ﬁ%’]ﬁ#ﬁ?i?ﬂ,ﬁéﬂfﬁ%ﬂf’fhﬁ
KIGFFE DHSo H1 TR TE & 2 N Bk P4 I, 37
CHEFE 12 h, PRBUR T REIETT PCR 4858 K o 2 HL
Je WU D 2 7€

1.2.3 et 58 mintkinit Kb T X%k
AR IR H1299 AL TIHEL, #0881 x 10° 4>/ml
BeFP T 6 fLAR Y, i R 37 ) A0 I % R K 2 70%
~90% , V5 256 4 FN X BB 21, S50 2 5 Y PPP5C-
pcDNA3. 1, Xf BRLH L YL peDNA3. 1, 573 A5 4 EGFP-
pecDNA3. | H F i Y s R e . e e HAREAE an
T:5 wl Lipofectamine™ 3000 {F IR T 125 nl 1640
ZIEFREEME N A W ,2.5 pg FORLAE T 125 ul 1640
ZEEEFRIE A5 wl P3000™ IR SI1E N B ),
A B B WA H IR S min, B B BUIMA A IR
AL) BT 15 min J5, ZEIMA G H 48 h
e VAU L FH 2 G sl R e, RIS B B 4 H1299
M I A 400 mg/ml G418 §ifi i §a % PPP5C-peD-
NA3. 1 1 pcDNA3. 1 HIZ0fEkk

1.2.4 mRNA Z%& g &&K-F4#&M  qRT-PCR K
il PPPSC \MMP9 . SOX2 A mRNA kK, #&iT
SIMINEL,

F1 1AXSIMFF

A HAF RIS ( 5'—3")
pppSe F:ACTACTGCGACCAGATGG
R:AGCAGCGTGTTGGCATAG
mmp9 F:CAGTCCACCCTTGTGCTCTT
R:TGCCACCCGAGTGTAACCAT
sox2 F:CCCTGTGGTTACCTCTTCC
R: CTCCCATTTCCCTCGTTT
gapdh F.CTCCTCCTGTTCGACAGTCAGC

R:CCCAATACGACCAAATCCGTT

I Eastep® Super 37 & U I FHEHUR RNA
FH 3 s 5 S R50) £28 L cDNA AT Q-PCR A&
Q-PCR MR R 5441 .2 x Tag PCR SuperMix
10 wl, B4R ¢cDNA 2 pl, B FHES 45 1 pl, ddH,0
#5520 pl, 95 C 4 min,95 °C |15 5,54 °C 30 s,
72 C.20 s, 3£ 39 4~ JF R, Western blot i I
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PPP5C . 55 4 @ 25 F B 9 ( matrix metalloproteinase
9, MMP9) A4 5l B % X Y-box 2 ( sex-determining
region Y-box 2 ,SOX2) i FH B FRAKF, B.OWEE
YA DTTE AR (24 W vk 248 30 min, B0 5
B3, A S x loading buffer J&2]J5 95 °C # 10
min, SDS-PAGE HLUKZ5 W5, 4 2 1 4% #% 31| PVDF
WL B 5% MR A=\ EH 1 h, —$i
anti-PPPSC H#30(1 : 1 000) , MMP9 %4t (1 : 500),
SOX2 Fl¥T (1 : 2 000) A1 a-Tubulin FL#T (1 :
2000) ,4 CHMEE R ; FHL HRP bric i) —hi = &
WFE 1 h JEHET R BER BRI ( Bio-Rad Chemi-
Doc XRS + ) #4748, Image J A543 Hr A TR
FEHRIKE, LA a-Tubulin HHNZ:,

1.2.5 mieA KWL ENRER i
AR 2625 . PPPSC-peDNA3. 1 ( S2H4H ) F peD-
NA3. 1 (XFHAZH ) i H1299 40805 ,96 FLk H$E
FHFL 3 x 10° 4~/100 pl #2250, A% 3 ML, F 0.
24 48 72 h BAFLIIA 10 wl CCK-8 % ,37 °C .CO,
FEREOCIFE 2 h, BRI E 450 nm 1630 nm 4L
W GAE (optical density, OD) , 22 il 40 g A= 4 il 26,
TEFEIE I : PPP5SC-peDNA3. 1 ( SZEG 4 ) Al peDNA3. 1
(XFHEZH ) 1Y H1299 A4 6 FLAR H gL Fh
600 ML, T 3 MR AL,37 °C . CO, FirP s
2 JHJE, FEbE 3R %L 1 x PBS ¥k 3 WK, 4% HIEE A& 15
min , 2% fH YL 30 min, FESK G212 w14, A SR
Wi, %M 1% 4L ( Bio-Rad ChemiDoc XRS + ) 41
M4 Image J FMFEATAIARECH G211,

1.2.6 X B 535 Fo Transwell £ 3% XJE LK.
PPP5C-pcDNA3. 1 ( 52586 4H ) F11 pecDNA3. 1 (X FE4H)
) H1299 41 i F 4405 , ¥ 40 000 A~/FL, %70 T 12
Lt B2 3 AN E AL, AU BEJS 200wl 63k 42
77 AR AN, PBS #YE 3 UK, Olympus 8] 8 &
B FHIIE S 0 h B RIJRIE RS (10) . 48 h J5TE
7] — 37 B PR AR IR E SRR R B (L) T RGE R R
=(10 -L1)/ 10 x 100% , Transwell 525 . PPP5C-
pcDNA3. 1 (3256540 ) A1 peDNA3. 1 ( Xf BE 4 ) H1299
AU | Transwell /N2 28 88 F 12 fLAH, 43
WIAE B AR S P 200 wl 3 500 20 A TG
ML 1640 B35 5H0 800 wl 7 20% f&4- LT B 1640
Rigidk, 37 °C 5% CO, WG FFRGFE 72 h, HIH
Pefielbr L= R A MG, 45 S 5 UL {4 2 min,
PBS 7575 , Olympus 8 B B 605 TR, G158 15

JEE £1%) 240 HE 4

1.2.7 Famfe sk JOMiEMN 1640 KA E
% PPP5C-pcDNA3. 1 ( 525540 ) Fl peDNA3. 1 ( X% H8
2H) 1Y H1299 Z0A, 118505 # 8 2 000 4>/ FLI%EF T
12 fLtl, Bz 3 MR AL, BFLIMA 20 ng/ml EGF |
20 ng/ml FGF 2% B27,37 CHaiE CO, ¥4 5
AT ER, 2 A5, Olympus 1 # BB T
ARG UERECH .

1.3 St E A L8 EHE R Graphpad
Prism 8. 0 GE A HEAT 00T, T BERER F x 25 3R
N, PRE RIS AEACSR ] ¢ K556, DA P <0.05 H2E 5
At g L,
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P14 H BB PPP5SC (1 500 bp) (B 1A) . F45 3
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iU % e (B 1B) Bl iy % (B 1C) , R i A
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{578 R Hind T Y150 07 55 ) 5 C 90 45 5 ; M: DNA Marker; 1:
PPPSC 4 384 7% ¥ ; 2. PPP5C-pcDNA3. 1 BE I 72 4 1 . 26 1 peD-
NA3. 1-5028 bp; Il :a-543 bp.b-957 bp

2.2 ¥ PPP5C-pcDNA3. 1 J5,PPP5C i3 Rk
RET @EAFCRFEYE H1299 L5, A H 400
mg/ml G418 Tk 4 Ml & , 28 qRT-PCR 1 West-
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ern blot S ik FRIKWOR (K 2) , B R IR, SLim
PPP5C ) mRNA (¢ =14.97,P <0.001) fl&EH (¢ =
26.04,P <0.000 1) FRik K V25 FhE Y pcDNA3. 1
[T RRZH , 2B PPPSC i ek hii Tl .

2.3 PPP5C ERFETRIAXMAEAERMIIM 41
A 2R B i B TE I SE B 25 SR i, 5 peDNA3. 1
XL AR L, S2B64H H1299 2 it 235 PPPSC 5 41
J A i 2 A SR IR LT A AR 4k, BB PPPSC
1 FRIRXT H1299 20 A3 58 g 1 o a2 (1 3) .

2.4 PPP5C EREIRIAMAMITHRINELZEE N
BN AR IR S A5 R R (KT 4A) , 5 peD-
NA3. 1 X FEZHAH L, 5250 20 H1299 41 Jfd & 36 ik
PPP5C JG il RE R T 5, S A Gt L (¢
=3.951,P <0.05) ; Transwell 5236 %5 5 5 7x (&
4B) , SCER A E LA A AR 2 T XTI, 2 R A 4
B Y (1 =15.52,P <0.001), AN, MMPY [
mRNA (1 =7.043,P <0.01) & (1 =6.831,P <
0.01) Rk 7K VLI gl o /& T X R4, 22 7 A et

A B
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24
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RN (E4C D),
2.5 PPP5C EE T RIEX H1299 40T 14 A9 540
V5T Bk SL B0 25 R4 (B SA) , 5 X R
A E, 5280 4 H1299 ZH i ad 3k PPPSC J5, 5%
FEA T AU BRI 2 BRIR AR K, 2 5 A
GiitEE X (1 =11.57,P <0.001) ; [A i, SOX2 Y
mRNA(¢ =7.670,P <0.01) FI&EH (1 =33,P <
0.000 1) FiR/K P hm X R, 2R A5
2 E X (EI5B.C),

3 it

iivied 52 S5 TS 24 24 R A 3 9 ) i RME
FifvdRE 2R R L e e R 25 W A1 HE 3 ik T R AL BE
Jy AT kR MR DNA A5 518 2 RE 1 LA KR i
TP (R LA 25 22 Bk XA 2t It 3 14 22 i
VR DRI, B X IR AR ] K B R
M2y R AN k% 55 R 1) 25 B F 5 55 0
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1 2

El2 PPP5C EFEH mRNA & B FRIAKE
A:PPP5C H: P mRNA KKKV LA B:PPPSC SN Y8 AP LB S 5 1 73T 5 1: peDNA3. 152 PPPSC 5 X A L. = = " P

<0.001,""**P<0.000 1
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4 PPP5C EEEREXNTERFEEHZ M
A AERR SS R A AT AL RE TS x 1005 B Transwell SE30 K 20 ML A% 12 22 27 FLAL x 1005 C. PPPSC LK i 35 J5 MMP9 £ H1299 4
MiH ) mRNA 23k 7KF HL#8 ;D . PPPSC 3 3k /5 MMPO 78 H1299 21 il H 9 2 1 2238 7K 8 s B 8 5405 1. peDNA3. 152 PPPSC; 5%
M. *P<0.05," " P<0.01," " * P<0.001
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o
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E 5 PPP5C & F it 5k ik X i e T 14 9 25 M
A JEIRTZISAGIN PPPSC R b F iR X H1299 4 Ml 3K B8 1 Y 5% W K 7€ 543 BT x 1003 B: PPP5C K 3K 5 SOX2 7E H1299 4i i iy
mRNA RIK7KF LLH; C. PPPSC B Fi Rk 5 SOX2 £ H1299 4L 1 2 1135 7K1 LU K2k 5 55430151 : peDNA3. 152 PPP5C; 5% 2 L
BT P<0.01,*" " P<0.001,"** " P<0.000 1
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SRS TR T E A0 M R AL 1 vh & 4 55
[ﬁl%ig E/‘Jﬁzﬁq , fEX¢E7{Hq’E:F§HH@( cancer stem
cells, CSCs) F/E T SHLHI— EAFGRAT Lhae b, i
ZIE I AE G A B R il e s R 25, R E— 5 T
fift CSCs HHC H TR [ 1T BE by IR J6 o7 B 1T 14 76
JrPLSs , X Wik FNEH AR TAHE, Py
YIPE 5 K A7 42 R LB-100 & — Fh 25 (A W R i 2A
(PPP2CA) M5 (PPP5C) HY AL 1 441 51, F 5% 1) HiE
] LB-100 5024057 BEA 1 AT 764K Py Fn A4 51
)5 | KA SO, 5 B 38 169 24 el 2 A1) 2k B4t
SO el FH T B AR T 40 HIR VI AR AT BE T, /N
24 0t s AU T AR B EE AR

i 4 6 P T IR 4 5 i 0 2 s 2B R R )
BHNERZ —, PPP5C Tk B 75 10 91 e 96 rh s 2%
K 38 A I AR G P R Ak R AR N T 5 A
SRR AN B A7 TG BBR PPPSC AT DU ik A4
SN A0 R T AR T 45 B R 0t R
ik PPP5C I3 AT IR o At B H1299 4 i i 35 5
AT RESEAN R AN 2R 0 B P, T R & PPPSC AR B 7E
it 4 R ek E R 30, FEANIR PR IS 33k PPPSCL, R
SO GBI RE S A B R

FE AN AT RS 1R B RE T SR i K A SE RS N
MR ER Nz —, #F5E"° WL PPPSC nT LUANGE A
22 TR () 20 M B KRR RS, AR PPPSC iR
N 2Nl e ) N R = A N S B T
PPP5C sk %3k Al LA =y Al B Jis H1299 24f A i) i
BRIRZERE ST, MMPO XY i , J& MMP 2% Hh
SRR, BHETE SO N R —Fh S5 MR
A ah R v A R A R T, T 2 i A 3
JEhn gt A R TR AR A LA B, e R 213
B WFgE FR B MMPO 8 R MR g 412 Y
FEIRU v TR AL 20, LR 5 I T 25 5 RS R0 o e g
B4 B TR 0, BB MMPO W] R i 22 Rl
S5 TN kA4 KR REMLRE, AR
i, N H1299 2 il sk 33K PPPSC, MMP9 1Y
mRNA FlHE R IAK- &, W] PPPSC AT LLIE
W JEE MMPO () 5% S Fn 6, TRk, A ok Jili B 98
H1299 ZiifH , PPPSC RI 3 i 1F [a] 8 4% MMPO i it
AT R ZE

CSCs JEAY B 20 A 1 B 2R, e 12 A
A IR H 2 Re L FIJCBR G FE A RE 7 , 1 {75 g
TR AR 2T 5, R SCRRAGE 1 7R i 1)

KA Sk v I T AR B T B OCHE E A
Mo S WoR 70755 A BdE H1299 14 A A
BRACEGH, id e 1k PPPSC AT 44 5 20 i i BR A 1,
WA st A TP A R R H1299 41 g %) T 1 45 D) 334
5%, PPP5SC 5 Al i 58 H1299 41 ifd ) M 28 U1 41
K, SOX2 S — i 4 A 2% i X 7, 2 s 1 4 i
H R T RE ) M 2T LT RE Y S T LU
FERFEE 2 UER , SOX2 A TS b 3R AT LA i i 5
a0 R P PR - A AR, B RT RE A
FELEE 19 440 B e R R R SR T A U T
SOX2 7EZEH5 Iiied + 1 7 1 & 45 46 4% R 1R
. REE4IRTIE g & B H soX2 A+ ST
PRI AT SR 2 il B Je 1 2F L SOX2 AT L 3 ok
Pt 22 158 SO 9 AH DG 98 2 1A [ R 2 1 1 (glioma-associat-
ed oncogene homologue 1,Glil ) /509 I J7 6] 78 B%
AR S il s A S AR ST, PPPSC i
IRIE [ R T AR H1299 41 i SOX2 mRNA
I B9 22 35K -, PPPSC AJ 38 5k 1F 5] P8 5 S0X2
B A R H1299 40 A 1%

25 LT AR A EE PPPSC it RIA 1 H
Rk M, AR PE B T ON M R e H1299 40 i h
PPPSC (1) 2 4 7K -, #F 10 UE 52 T A il i & 40 A
H1299 H1 PPP5C 33 3328 X 441 e 384 5 TG 52 ) , {H. 7] L)
i3 OE [ MMP9 FI SOX2 14 5 41 i 1T #1222
A AR T BAR B TE LA e — 0T
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The effect and mechanism of PPP5C on the migration and invasion and

tumor stemness of human lung adenocarcinoma H1299 cells
Zeng Lili'?, Chen Weiwei', Ma Xiangrui®, Dong Hongliang', Du Jing'
(' Medical Research Center, *Dept of Oral and Maxillofacial Surgery,
Binzhou Medical University Hospital, Binzhou 256600 )

Abstract Objective To investigate the effect and mechanism of phosphoprotein phosphatase 5 catalytic( PPP5C)
on the migration, invasion and tumor stemness of human lung adenocarcinoma H1299 cells. Methods The
PPP5C-pecDNA3. 1 overexpression vector was constructed. PPPSC-pcDNA3. 1 and pcDNA3. 1 were transfected into
H1299 cells, and H1299 stable cell lines were screened with G418. The mRNA and protein expression levels of
PPP5C were identified by qRT-PCR and Western blot. The proliferation activity of H1299 cells was detected by
drawing cell growth curve and cell clonal formation assay. The wound-healing assay and transwell assay were used
to test the migration and invasion abilities of H1299 cells, respectively. The stemness of H1299 cells was evaluated
by sphere formation assay. Results The PPP5C-pcDNA3. 1 eukaryotic expression vector was successfully construc-
ted and the expression levels of PPP5C significantly increased after transfection into H1299 cells. After overexpres-
sion of PPP5C in H1299 cells, the cell growth curve and clonal formation assay displayed that the proliferation abil-
ity was not affected, the migration and invasion of cells were significantly enhanced through wound-healing assay
and transwell assay, accompanied by an increase in the expression of MMP9, stem cell spheroid assay showed a
significant increase in stemness of cells, accompanied by increased expression of SOX2. Conclusion The prolifer-
ation ability of cells is not affected, the migration and invasion and the stemness of cells are enhanced by regulating
MMP9 and SOX2 respectively, after overexpression of PPP5SC in human lung adenocarcinoma H1299 cells.
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