DOT:10. 19405/ j. enki. issn1000-1492. 2016. 03. 008

ZEMKFFEM  Acta Universitatis Medicinalis Anhui 2016 Mar;51(3) + 345 -

[ 4% 1 BR BT 1) . 2016/1/28 14.23.10 R4 & B3k hitp . //www. enki. net/kems/detail/34. 1065. R.20160128. 1423.016. html

PEDF i Jili i AS549 4L .
{22 HE JI R T8 M G B B R TR K -1 55 iy

BOFIR FRRO SR

WE BN WEEER L EWERTF (PEDF) XTI iE &
AS49 HUARITRE RFRRE T LA R B A CE A A 4 i 3%
BO(FN) R 4 8 8 O #8 9 (MMP-9) ik K V193 1
FHik AN PEDF 9 Jifi i 988 AS49 40 i A v Xt BB 41,
PEDF T-5H 4 Ff 43 51 fm A 180,360 F1 720 nmol/L PEDF;
Transwell #: PEDF X} A549 48 T B i 2868 J1 g0
p 7 B RT-PCR E# PEDF %f FN MMP-9 mRNA 23k 7/K 7
G ELISA 346 PEDF T A549 4045 5% BB b A
YL EY FN MMP-9 R HRIE AT, &R PEDF
THUALAYG AS49 £ il 3 B 40 B B A2 8 4 B 4 |8 25 1K
FR MR BEZE (P <0.05) , j & PEDF ¥ B3N, iE B FIF 58
YHMUBGE W (P <0.05) , & ¥k PEDF T-Ti4H A549 4
HLfg FN MMP-9 3% 35 /K -3 B M Rt B4 W (K (P <
0.05) ,fE PEDF ¥R EERIHE N, FN  MMP-9 323k 7K T35 7 [
(P <0.05), &5it PEDF £ (k5168 & 2 9 il fi iR 9
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HETE B MR SE TR 19.4% ) RS R
BV ARMEEREE, X HEREE WBFRTF
s B IR MBS A AEE EEMWE L. M
YR A 2L R I 5 72, JHC o oy 440 it A0 4
HPNEEFT (extracellular matrix, ECM ) 22 [A] {4 48 G /E F
FENSHETMENEBETRESRRY . 44
BEHFEH (fibronectin, FN ) J& 40 Ml 41 Ji 1) B 2 41
Wk, Z 5 MBPEN T8 BEAMNEER, [
B, 3 4 )8 % H B§ 9 ( matrix metalloproteinase 9,
MMP-9) 436 ECM F [ i X g i A R A 8
EEEND, 6% FEATERE T (pigment epitheli-
al-derived factor, PEDF) 7£{& A T F1 B 2
A ST, AR A E S HULE £ R PUE A
B % %, SR, 5 F PEDF i it iR %k
1B K HALH BRI IA T i5 . PR BTE
WELA[R) vk & PEDF X fifi fR 88 AS49 20 i T B Az
ZRESIRR IR, DL R X B A6 H FN A1 MMP-9
FIRAFRIFE I

1 #MB5EE=E
L1 EERFFMEE  ANIREA MR AS49 h

Joseph disease( MJD) and Parkinson’s Disease (PD). Methods

Here ,using the classical model of GAL/UAS sys-

tem ,and the MHC-GAIA promotor to make the pathogenic protein fragment ( SCA3tr-Q78) expressed in Drosophila
muscles , thus SCA3/M]D transgenic Drosophila models were constructed. Using the same approach, we construcled

B9

the classical PD transgenic Drosophila models—PINK1" which was dominantly modified PD related gene PINKI

null mutant. Results The two disease models exhibited similar abnormal wing posture, the degraded mitochondria
in muscle fibers and the decreased ATP levels. In the disease models,the expression of mitochondrial oxidative re-
spiratory chain complex I subunit ND42 mRNA decreased and the expression of NDUFS3 protein reduced which also
morked the function of complex I. Conclusion The two neurodegenerative diseases SCA3/MJD and PD show the
similar abnormal phenotypes and the mitochondrial dysfunction. The similar pathogenisis may raise the theoretical
basis for “the same cure for different diseases”.

Key words SCA3/ MJD;PD; mitochondria; Drosophila
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FRER R FIRM B Bow FE e Y = B,
AN PEDF % H ( 32 [E Peprotech /] ) ; Matrigel
i (3£ E B&D A &)) ; Transwell /N ( 2E E Corning
N 5 1 5 X A & (78 B Thermo Scientific 23
&) ; ELISA A7 & ( F#E A7) ; TRIzol ( 2 [H
Invitrogen /4 7)) ; RT-PCR 5[#) ( 1 ¥ Invitrogen 43
A)) ; RPMI-1640 3E57 4, A5 4 L 7E (35 E HyClone
/NH)); DEPC ( 2 E Sigma /43 7] ); DL2000 DNA
Marker( H 7x TaKaRa /A F]) ;CO2 4AME 5550 (£
[E Thermo /A F]) ;PCR X ( {2 Biometra 2% &]) ;
AppRAY (32 Biotek 4 w]) s MR LAEG ( RN %HE
EEFHEAREGRA A ;ID- 801 R RBE RS
(LHAESRH R RAR A A s BIREKE (A
Sanyo /v F]) o

1.2 #MBakEs: 7837 C.5% CO,4UMaBssR4E+,
FA& 10% fR4F- I 75 &) RPMI-1640 $5 5 5% M 7
NIHRRIE AS49 MM, 20 MO7E 3% 5 T W B A
F2~3dER1 R,

1.3 PEDF TH4A5AMXBARMRE AS49 4ha
HIEBMEEEN

1.3.1 AS549 mpatkshit 4 5% BUERRE R
X B0 4 i, PEDF 26 43 7)) im A 720,360 F1
180 nmol/L PEDF , BA4 Xt B2 A i PEDF, 43514/
F A549 4 24 h, HIHEAL,1 000 r/min B> 5
min J5 , Fi TG I 75 RPMI-1640 3535 35 B & 4H AS49
M E A 2 x 10°/ml, BL 100 pl 40 B2
A Trasnwell /N F 2, FEHIMA 10% R4 MIEK
RPMI-1640 522 35 5 600 pl, HH 3 MEf. B
37 °C 5% CO, ¥EFFTME 24 h, F EEHNEESR
%, PBS (M ,4% 2 5 H EE &€ 30 min, XL T /5 H
0. 1% Z5ME R ARG EY 30 min, EHMBRER
BR/NEE ERE ARSI WA, b B
( x200) TYRZEHA AR, 400 5 B T 4 M35k, B
PLIEEER 6 N R BE BT/ FLAT SR 2 L IC RE A A L 55,
RIE 78 4, BUF- MR NG R . SCRER 3 R,
1.3.2  A549 g ik 9142 & 558 Martigel ii¥ 4 C
BiAb)E, B 4 CHIR M ILIMTE 1640 BB 1 : 8
e %% B¢ Matrigel, 78 Transwell EZ JEI M A 50
wl # B S5 (1) Matrigel , W /NE IS, B 37 CHFRHE
T4 30 min, ff Martrigel BEERE S, /DLFE LR
B b SRS R &, B AN E BN S0 pl i
1640 B35 5, BT 37 C 30 min /KILFERME, G4

B8 [E] Transwell 1T 305
1.4 ¥F 2 RT-PCR % #& A= AS49 4Rtk
FN.MMP-9 mRNA
1.4.1 RNA IR HARRKRS RGO EH4
i, PEDF i £8 43 % A 720,360 F1 180 nmol/L
PEDF, [H¥EXT B4 A~ in PEDF, 43 704E B F A549 48
M2 24 h FFEEYM, A TRIzol(1 ml) ,KFT /5435
WA EP % (JC RNA B§) F, inA 0.2 ml 45, BlZY
P 15 s, vk - #'E 3 min, (K15 4 °C 12 000 r/min
B0 15 min B EERZEF — EPEH, 1A 0.5 ml
FANBERMAES, KK E#HE 10 min, {RK1F 4 C
12 000 r/min .03 10 min, F FE®, N1 ml 75% 7,
F7 (DEPC 4bHK EC ) , (&I 4 C 7 500 r/min B
05 min, 3 F3EW, ZIRME 10 min T4% RNA JiT
YE, 1 20 pl DEPC 7K F 55 C{E¥% RNA, - 80°C 1%
o
BREGTmRE , FIAZNOEEITINE &

ZH7F 260 280 nm K M) SEE (absorbance, A) it
B A/ Ao , BEK HUMEAE 1.8 ~2. 0, REALLE R &,
1.4.2 1 # 3 Z3K ) & 3 47 18 4 4 A& cDNA

B BIBUS RNA 2 g, 3% BRI SRR & 1 A
FHITEAE , 56 B cDNA P=4) SAAFR N 20 pl,
A 20 CHRFE,
1.4.3 PCR ¥3% LIGMH cDNA R HATY
W, FN B F 35|19 8. 5'-TCGAGGAGGAAATTC-
CAATG-3' , B4 % . 5'-CTCTTCATGACGCTTGT-
GGA-3', =41 B 382 bp; MMP-9 [ L3514 4 :5'-
GGCGCTCATGTACCCTATGT-3', F = 4 K. 5'-
TCAAAGACCGAGTCCAGCTT-3', =4 K J& 468 bp;
GAPDH # 3|9 5 :5'- CAAGGTCATCCATGA-
CAACTTTG3', F #8149 . 5'- GTCCACCACCCT-
GTTGCTGTAG-3", PCR ¥ 1, B JF K 95 € 5
min, (95 °C 30 5,55 C 40 5,72 °C 50 s) 35 MEHF,
72 °C 10 min,4 °C 10 min,
1.4.4 sfigsgicd ik  F0. 8%l bE i o
B PCR 4y, % 100 ml JRAEAEEEACIA WM 5wt #
BRHuRl, BERCR R MRS RIFH TR,
FA &4 FN \MMP-9 mRNA ftEXTRiAE
1.5 ELISAFIE M MpmiEss EiEmMmamn
FN.MMP9 ZEAEE WAKRERGHXEH
2R Hd , PEDF FHi2H 23 5UMA 720,360 F1 180 nmol/L
PEDF, F:XT B 4L A fin PEDF, 43 546 F A549 41
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Mi24 h S EMEEEFE EiE W ,4 °C 3 000 o/ min B
> 20 min, /NOIRER BB, sr36 R T - 80 CRHE
FRRE % AS49 4HALTE AL S0 (1 000 r/min, 5
min) , BB S5 A AT EOR T4, B 106 40 g
Y AEEL, | ml PBS EESG, BEHMEHN 100 pl
A AR, I WRATECT , [ A B A R W 78 50
i, ZEHME | b, FHARE R ER BN, B
J& 4 °C 12 000 r/min 5.0 30 min, /NOTREEER,
EESET -80 CURFER H. H#K1E ELISA {7 & i
B 81E, X4 5 LIS AR AR Y FN \MMP-9 3§
HE&EHFITIE .

1.6 Zit4iE LI5S RORA SPSS 16.0 344
PGS T BT 2 25 RoR, BHEA
BIEURI Y L BCR AR E R 5 25017, H AT Levene’
s HEFFHRIE, FH L8R A SNK-q K, U o
=0. 05 fE N3 K HE

2 #HR

2.1 PEDF %] A549 B fiER 720,360 FI
180 nmol/L. PEDF T T14H 1 BH 14 % BB 4H A 3E 7% £ g
B4y Rl (16.44 £ 3.47) ,(30.78 £ 2.17)
(42.11 £2.36) (63.67 £1.45) /4, SAM:xT BB
FLL, & ¥ B PEDF T W44 4 g B o b,
HFE# PEDF W& M3, E R g s g i), &
FHAMAMERERITEENL(F=138.831,P <
0.05), WE 1,

2.2 PEDF %] A549 IR ZE 720,360 #
180 nmol/L PED + Tl 4 #1 B 1 X A& 4 iy 1= 22 4 it
B R (11,44 £ 1.58), (21.67 +1.20)
(35.11 £2.71) (44.89 =1.07) 4, HFAM:XTREAH
HHE , 45 e B PEDF 1140 12 2% 4 O 35025 B B osi 20>,
H B PEDF ¥R JE 360, 12 28 40 U BOZ B 2L, &
THHARERFRITFE X (F=208.998, P<
0.05), UL 2.

2.3 RT-PCR &2 720,360 #1180 nmol/L PEDF
T-FLE A BH M XF BB ZH AS49 4 FN mRNA A9 4H
Stk E S B & (0.245 £ 0.016), (0.378 =
0.021) ,(0.488 +0.040) F1(0.616 +0.026) ( &
3),MMP-9 mRNA {448 %] % 35 &t 4 5] & (0. 378 +
0.020), (0.521 + 0.047). (0.711 = 0.016) A
(0.859 £0.021) (E 4) , S5EFAM:X AL, &K
[ PEDF 1740 A549 4HMIAY FN MMP-9 mRNA %

720 360 180 0
PEDF# )% (nmol/L)

B 1 TRERE PEDF 4 32H) A549 MAMITRHEE I RILE  x200
A:720 nmol/L PEDF; B:360 nmol/1. PEDF;C ;180 nmol/L PEDF;
DB B2 ; 55 4 X B4 (0 nmol/L) B 8. * P <0.05; 5 180
nmol/L. PEDF -FHi4 lL4: * P <0. 05 ; & 360 nmol/1. PEDF T Hidd
%.4P<0.05

KK B K, BEE PEDF + Wi &3, FN
mRNA Fik/K & #i AR, & T WA R4l H 2 7
B EEE L (F =100. 161, P <0.05) ; MMP-9 mR-
NA &R 7Kt B # K (F = 156. 162, P <0.05) ,
WA 5.6,

2.4 ELISA &% [WEAFWKE PEDF A
AS49 s L E W AN FN MMPO
W, PEDF F-Ti4H U B AT FR 2 AS49 4 W
HORLA A P Y FN L MMP-9 3% 3 7K - 37 B 5 B 1%
BE % PEDF T BUR 800, 40 _E W FN %k
K5 WK, AR & PEDF + Hi4l A i % 7
WA G127 L (F =446.055,P <0.05) , i
FN (357K EAR K818 (F =70. 117,P <0.05) , 4
H 3w MMP-9 B9 2634 7K (F = 1 009. 000, P
<0.05) M4 ML MMPO By £ KK F (F =
1719.000, P<0.05) th ¥ @ s, W12,
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~ A'r *
£ T
= 30f _
]
™ B
10 F
0 . A , )
720 360 180 0

PEDF# /% (nmol/L)
B2 FREIRE PEDF RIER) AS49 R REENMLER %200
A: 720 nmol/L PEDF; B:360 nmol/L PEDF; C: 180 nmol/L
PEDF; D : Rt B ; 5500 5 41 BR 20 (0 nmol /L) L3R P <0.05: 5
180 nmol/LPEDF T4 He#:* P <0.05; 5 360 nmol/L PEDF T
B AP <0.05

bp M 1 2 3 4

n

6 7 8 bp

2000

1 000
750
500
250

0

496
382

B3 7T RE#RE PEDF AI2HT A549 410 FN mRNA ik
M:Marker;1 ~4:GAPDH ;5 . B % B8 4H ;6 : 180 nmol/1. PEDF;7 .
360 nmol/L PEDF;8:720 nmol/L PEDF

F£1 T ERE PEDF 43289 AS49 4BfE
BEFLERTMARN FN EARE (v £5,n=3)

5 AR LMD FN(ng/ml) LN FN(ng/ml)
PEDF T-#

720 nmol/L 86.660 +2.250*3 108.700 +3.349 3
360 nmol/L 104.789 +1.314 " 124.389 +2.760 **
180 nmol/L 126.778 £0.386 * 133.822 +4.047 "
o % B 146.944 +3.396 143,933 +1.633

SR FRLH (0 nmol/L) &L * P <0.05; 5 180 nmol/L. PEDF
FHH R . P <0.05; 5 360 nmol/L. PEDF FHidl s . 2P <0. 05

%2 R [ERE PEDF A TEH) AS49 A8
W5 LE B ARA MMPY EARE (v £5,0=3)

15 Y R MMP-9 HIka P MMP-9
(ng/ml) (ng/ml)

PEDF i

720 nmol/L 316.311 £1.831*2 311.567 £4.206*4

360 nmol/L 357.989 £3.236°* 362.333 +2.883*"

180 nmol/L 373.300 £2.250° 391.278 +1.680*

B e R 416.956 +1.289 473.044 £1.745

5B IR (0 nmol/L) Fu#%: * P <0.05; 5 180 nmol/L PEDF
FHL B . *P <0.05; 5 360 umol/L. PEDF T HiH Hr4%: 2P <0. 05

[35)
e}
ESN
N

bp M 1 6 7 8 bp

2 000

1 000
750
500
250
100

496
468

4 FERE PEDF AhI2f A549 4B MMP-9 mRNA Fix
M:Marker;1 ~4:GAPDH ;5 : BA{4: X} 8% 4H ;6 : 180 nmol/L PEDF;7 .
360 nmol/L PEDF;8.720 nmol/L PEDF

1 0.700p

oy T
33‘_ 0.600} .

18 0.500 T

3 *H
® 0.400} T

& *A
= 0:300f o

é 0.200}

E 0.100f

0.000 . 1 . ]
720 360 180 0
PEDF# /& (nmol/L)

5 R PEDF 432#9 AS49 FN mRNA
HXRIXEEHELLEE
ST B4 (0 nmol/L) FL#: * P <0.05; 5 180 nmol /L
PEDF T-Hi4H L% :* P <0.05; 5 360 nmol/L PEDF T W4 lL4%.4P
<0.05

3 g

PEDF 12 KA F AGHALR, G R 8.
JF.m3g ..M, PEDF B Tombran-Tink et
al' B e AR RE € 3K 5 40 MU 3% P R R E
RBB|MZUEEREERD, RV HEE I AR R
el &) N A U E b v f S e e

Chen et al*! % SULE i IRAE AS49 41 Iy F i 8% i
SKMES! #f i, AE 4 PEDF 2 [ B 2 [ (K B fE
40 ffa B4 32 3h A0 4 M &/ B o R B RE 7 5 () ) 7 Bl
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£ 1.0001

1#0.800
# 0.600} #

*

AR RIE
m

<0.4001 -

RN.

€0.2001

P-9

& 0.000

720 360 180 0
PEDF¥K /& (nmol/L)

M

H 6 ARERE PEDF 2 A549 MMP-9 mRNA
B RAEEHEL B
SEAME X R (0 nmol/L) HhAL : * P <0.05 ;5 180 nmol/L PEDF
F B L :* P <0.05; 5 360 nmol/L PEDF FHi4H Hu4¢: 4 P <0.05

JELH 4P, PEDF f I 2235 15 Ik 2 45 00 %% 4 0 i
WA RBUSHIAR, R S X 50 43k
ZINERR B i 988 4HL 2R B R 5 oF %% B, PEDF [ 4H 1 7%
) 555 (L FE % A STE AL 6 7 110 B o BT o5 P L4
YT PEDF Ak 40, 2B PEDF 7] BE5E 53 #0 l #%
I 4 (9T B M T 390 46 k92 9 %% % , PEDF (946 300 7]
BEXT TR B B R AT B AE —ENE Lo
W) BREF 4 £ PEDF #1 = B4 224 i) PEDF #§
REN% I8 0 7F PN B 40 B A R0 T AN B o I e 3
SIe 10 0 A T A A R, ELAS PR B 4 SR i e I
YRR B BT R% . He et al® R BLTE Lewis i
S BUBLZ R BR A S B S0 PEDF R R ik 8k
Bam RGN EE R, D 4" &3 PEDF
BEAT S 4 B 185 9% 40 0 SK-MES-1 f9{2 2288 77, %t
FTg i B e RS T RE R S VB E O MR RT o XL 5
i ,PEDF W] BB V& 7£ B 100 ol iy B L% 1 Ay
HERIBE S o ASBFST P I IRE AS49 LIRS TR
SR SL I 45 5K B 78 PEDF BB S| A549
MR EBFRREE S

%F FN #1 MMPs & A RRDHEERIIR BB R
> B3 F PEDF 5 FN MMPs 2~ 8] 48 5 1E FA
REZEA, 5%F PEDF 5 FN M E X R MBF5
K IR, PEDF 7£{& py i o1 ¥4 68 B 2 40 1 2L AR E 19
A K FIF:# ;3 B, PEDF 5@id p-ERK #1 p-AKT {52
R R £ 4% 5 B FIBE S B9 MMP2/MMP9 ()
3Rk 9 1) L AR 7 40 e MDA-MB-231 #i2# fiiz
2, TERTHIRRR LIRS B P VR 45 1 g 4
H, B R PEDF R TRABAE RS BEYE
(MT1-MMP) f1: ffi 4 /8 B A -2 (MMP-2) , X i

TERBEE PR LN ERSBE O, =X
64 151l 1B b frr B 41 41 9 5= T PEDF 5 MMP-9 M H %
AR AT R PRI, ML TFEYRE L
Kz ,PEDF 33K 8 F P&, T VEGF F1 MMP9 ) #&
EREAE. F EL-Kras(GI12D) /NEEE &, PEDF
Bz SRR T BEAR S BR8-S MMP-2 A MMP-
9 HyFIRIEIRA X, PEDF 1% 5 P 0% 20 My
I FEFI{E 22, Rt ,PEDF T8 VEGF F1 MMP-9
F5k, BRI/ MR R B R R, B g g
R RT-PCR #1 ELISA SC5045 5 B 5% PEDF fEf &
MHFEBACE H FN A MMPO f3RikKF .

£ L BTk ,PEDF 7& fili i AS49 4R AIEE L
PR R IF S PUN . PEDF AT 4E Yy IR B3 AS49
241 0 A= P DR T, 6 0 L e 7K T AT S Ko 341 U e
MUBBRENTEA —EHEFEN, HE AHRR
W KAk SN 0 B 2 1w, PEDF 2 45 G674 P9 3 1 ik AR
BRHR, AT T2 RiERAR
MIBRIE. ABF5E 4 fTgrse' " 8] PEDF ] 14
SEE AN E] AS49 40 A NCI-HA60 4 j ) 3478 {8
WY MIE A, HiEFHA T, Hit, PEDF AT L4
Sk R i 9 £ 1 A ) SOUEEL R, LA BB R
FRTT MR TR R :

l

g SR
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Effects of PEDF on the migration and invasion of lung adenocarcinoma

A549 cells and the expression of metastatic-related proteins
Cheng Yu, Shu Jun, Xu Sheng, et al
( Dept of Respiratory Medicine, The Fourth Affiliated Hospital of Anhui Medical University, Hefer 230022)

Abstract  Objective To observe the effects of pigment epithelium-derived factor (PEDF) on the migration and
invasion of human lung adenocarcinoma A549 cell, as well as the expression of metastatic-related proteins including
fibroneetin( FN) and matrix metalloproteinase 9( MMP-9). Methods A549 cells cultured without PEDF were de-
fined as negative control group, the cells in PEDF intervention group were added 180, 360 and 720 nmol/L PEDF,
respectively. The effects of PEDF on the migration and invasion of A549 cell were detected by Transwell assay. The
effects of PEDFE on the expression of FN and MMP-9 mRNA were detected by semi-quantitative RT-PCR assay,
meanwhile the protein of them in supernatant of cell culture and within cells was detected by ELISA. Results The
numbers of migrating cells and invasive cells in PEDF intervention group were significantly lower than those in the
negative control group( P <0.05). With the increase of PEDF concentration, the numbers of migrating and invasve
cells decreased by degrees( P <0.05). The expression of FN and MMP-9 in A549 cells was significantly lower than
that in the control group( P <0. 05) and the expression level was remarkably decreased by degrees with the increase
of PEDF concentration( P <0.05) . Conclusion PEDF can significantly inhibit the migration and invasion of A549
cells in vitro, furthermore, PEDF can significantly inhibit the expression of metastasis associated proteins( FN and
MMP-9).

Key words pigment epithelium-derived factor; lung adenocarcinoma; metastasis; migration; invasion



