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F¥E TR T AT IESWHEF R IFN-B/EGFP X1 #51%51pR5E PC-3 4HAEIG5E A 2200
BDE, BT K (330006 R, HE B R — MR BE B IR AR T)

[#E] HM B T E (interferon-beta, IFN-B) /3455 Kl 46,52 25 H (enhanced green fluorescent protein, EGFP) .
W RS Yl N\ B8] 78 5%+ 40 i (human mesenchymal stem cells, hMSCs) , WL£EH5 4 J5 19 hMSCs ( IFN-B-hMSCs ) X i 4] Hif
SRtk PC-3 MBI OLAISE M . Jiik I IFN-B/EGFP 43 i B BLA% 3R 3k BURL pEGFP-N2-IFN-B, i 51 f& A 5t T % 4
hMSCs , i 1% BRI IFN-B/EGFP 2 1 h &g (45O 3k ; ELISA BG40 & v IFN-B (W 3R3K5 K P, ¥4 IFN-
B-hMSCs 15 PC-3 75 Transwell Kbk Rt 2EHE 76 IF I 57 hMSCs JERE T2 25 FFCRIFE e hMSCs SEHETE41 PC-3 Al b I
A XF IR, 43 T HEFRIG AR 1.3 .5 KX PC-3 AT E M iE g, A A H o 85k SO0 AEE T 4¢3 IFN-
B-hMSCs &/~ Hh &% (4.5 )t , ELISA #UHIE ST IFN-B-hMSCs AYANAR_E 5 A7 AE IFN-B (43 ibhFeik, SEYs4 PC-3 40 M3 7 52
A0, SEgEH 5 A B 22 8] LU 28 AR S 2 R L (P <0.05) o 8518 4B 1 IFN-B/EGFP ££ hMSCs H ] 3545
Fik HARFFHAS A BLE ) 2R 1 Transwell 2LRE 35 v m] LU 803 1 11 47 Mt s 20 6 0

[xgR]  AUFI MR s B TR BRI O ;B Rl 70 5T 40 M

[HEESZES] R737.25;R394-33;R341 [ X#EkirEmg] A

Effect of human mesenchymal stem cells expressing secreted protein IFN-B/EGFP
on proliferation in prostate cancer cells line PC-3

Zhan Yi’ an, Wang Gongxian, Fu Bin (Institute of Urology, First Affiliated Hospital, Nanchang University, Nanchang, Jiangxi Pro-
vince, 330006, China)

[ Abstract | Objective To determine the effect of interferon-g (IFN-B)/ enhanced green fluorescent
protein (EGFP) -expressing mesenchymal stem cells (IFN-B-hMSCs) on the proliferation of prostate cancer cell
line PC-3. Methods The secreted eukaryotic expressed vector for recombinant secreted protein IFN-B/EGFP
was constructed and then transfected into hMSCs by lipofectamine. EGFP was detected by inverted fluorescence
microscopy. The expression of IFN-B in the medium of hMSCs-IFN-B was detected by ELISA. IFN-B-hMSCs
were incubated with prostate cancer cell line PC-3 in Transwell co-culture system. hMSCs, mock-hMSCs and
PC-3 served as control cells. PC-3 cells were trypsinized and viable cells were counted respectively in 1, 3, and
5 d using a hemocytometer after trypan blue staining. Results  Fluorescence microscopy showed that the cells
had positive fluorescent signals, and IFN-B was detected in the culture medium of IFN-B-hMSCs. IFN-B-hM-
SCs resulted in a significant decrease in PC-3 cells survival as compared with control groups (P <0.05).
Conclusion hMSCs expresses secreted protein TFN-B/EGFP successfully after gene transfection, and TFN-§-
hMSCs cells inhibit growth significantly in the prostate cancer cells. IFN-B and EGFP keep their individual
characteristics with no interference with each other.
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B B[] 7 o 0 L 20 B I o R PRR 7 B AR Y
HEANML Y ASHIFSE AR AT RS A T T 4
fifl ( human mesenchymal stem cells, hMSCs ) [n] Fif 1] i
S EA R ) R R R I SR Y IR B
Tt & (Interferon-beta, IFN-B) /385 I 4% {6 5 Y 85 1
(enhanced green fluorescent protein, EGFP) T ZH Jii %
308 WMSCs , 3 i1 EGFP ({94 (65556 J% TFN-B 1y ELISA
3 HTA TFN-B/EGFP 78 %, G 41 il v i) 2 515 00 , 4
Wr IFN-B/EGFP J2 & f 3 W A 2 11 4% A 19T 1, 4R
I YL I ) hMSCs X HiS B a 20 i PC-3 RSP GE 1Y

2R
1 57

1.1 ##

BN BER B AR e AR S R BB R, 12 R A Ak
PC-3 YT R R BRAEY B IR 0, BRI UKL pEGFP-N2
W4 H 2 [E BD Biosciences Clontech 2\ 7] , Wizard PureFection [Fi i
DNA 4lifk Z24: 1 B 3£ [E Promega 23 7], NI EcoR 1 \BamH |
4 B 2€ & Fermentas /3 7] , Lipofectamine2000 4 H 3¢ [E Invitrogen
AT, NZE B THLE ELISA 734l & W B 35 [E PBL Biomed-
ical Laboratories, 12 |, Transwell }% 3% {& 22 i) H 3% [ Coring 2%
Al ARBTA TFN-B HsgBEHT & CD44 CD29 ,CD34 ity [ 4L 51+
AT,

1.2 Fi&%

1.2.1 hMSCs 3 B 5577 A0 S 7 Fm 35 n A =N
20— N R B R A RO B B S W VP AT, (IR 4 28 i i
[F) A5, TC A AT B Js 2 0 SR B AT {8 B I K
B RE S ml, R R BE R BE R0 43 B, S S N BE ik Al Ak
hMSCs, HA: K BAFRYES 3 /8 hMSCs, £ 22 B WIS [ 56 I, 43 B
JIA CD29 ,CD34 [ CD44 f it N5 e BEHT A, S IR 9 ' R
(FITC) AR I EHT 5 ( = 90) 206 0, DAPL A Je 4 % . %
WESCHR(5 -6 ], B8 920 WA~ WL CD29,CD34 ,CD44 1£
hMSCs YR IR L o

1.2.2 ok pEGFP-N2-IFN-B #4458 I 4 8 & N TFN-B
¢DNA JE [K] J5 5] ) 5k pCDNA3. 1-IFN-B (1 A = i 10 4ty 2
A7, 3815 |9 N pCDNA3. 1-IFN-B £ b e b HAT 73 M5 5 ik
() IEN-B J591, 514 % 91 137 5'-CTGAATTCACTGTTCGTGTT-
GTCAACATGAC-3', T ¥if 5'-GAGGATCCCGCTGCTGCTGCCGC-
CGCTGCTGCTGCCGCCGCTGCTGCTG-3 , B H i X 5 EA% R 3R
kL pEGFP-N2 5f it EcoR T F BamH T o7 2 3E 47 KG 35 % 92 , 48
Al T2 TR, iy 4 N pEGFP-N2-IFN-B. EcoR 1 il BamH 1 Xl
VISR EE I UK S8 , B BRI Y A0 M B AR TR TR
FARMRS A BRA 7 58 o

1.2.3  pEGFP-N2-IFN- %%t hMSCs Kz H: 21 Jifd 5 5t 3% 1 i)
W B 3 R hMSCs 3R 2 12 FLES 3P4, AL 1 x 10°
AYAE, 540 B A K ik 80% mil - B R AT 5% e, B Y Oy vk IR
Lipofectamine 2000 #21E F- W #47, SL56 Bk pEGFP-N2-IFN-B8

74 J5 i) hMSCs iy 44 4 IFN-B-hMSCs , % B8 Fiki 25 [ Bk pEG-
FP-N2 559 J5 i) hMSCs 4% 9 P-hMSCs,, W B2 %% YL J5 4 41
B 24 /NEEHAT MTT 2600 40 A B 58 76 70
1.2.4 RT-PCR #:ili%% Ye J5 hMSCs 1) IFN-B mRNA [ ik

BEL A8 h )5 RN E 2 RNA, B35 4 E s 4.5
GAGCTAGCACTGTTCGTGTTGTCAACATGACC-3', Fii#B|4):5'-
CAGAATTCCAGGCTAGGAGATCTTCAGTTTCGGAGGTAACCTG-
TAAGT-3"; RT-PCR 43 IFN-B J Bt , 7™ ¥ 2 B R W I . vk o
Mo LA P-hMSCs hMSCs 1E R B PEX BE
1.2.5 Kl IFN-B-hMSCs 1 IFN-B/EGFP & (110 %k #%
Ym 24 h B ETOLBAER TR EGFP S EasOhkik, il T
LIS 4 24 48 72 96 120 h IJt4E 200 wl 48 137 , B ] ELISA
TG S 56 4 AN A% X B2 4N A s s IEN-B [ Rk, R IR
PBL Biomedical Laboratories ELISA 2377 &V EF AT o
1.2.6 IFN-B-hMSCs SH{#I 40 IRk PC-3 Shds g dhhg
FEAR A 12 FL Transwell K5 2K K528, PC-3 3254 F Tran-
swell Bi 3254 A R 2 (55 2 X)), 4080 5 x 10°/4L, IFN-B-
hMSCsE2Ff T Transwell K32 FAR 14 L2 (55 0 X) , 404k 1 x
10°/4L., PIZAERIANA 0.4 wm FLAR A0 235 I LUK B oA B8
i, RIS A N IR AL (PC-3 B 3R 4 ) B M X 2l
(hMSCs + PC-3 Lk P-hMSCs + PC-3 k53240 ), fidlik
ST A AFEFL, SRR 3 R
1.2.7 IFN-B-hMSCs X%} PC-3 BRI A FILRs 3G
55 1.3.5 KA 0.25% AR (I AL Transwell B335 FAR T 2 1)
HIZ B Ak PC-3, IF4E 5 min P HH 2% & W i XTULEE 1 PC-
3T E MY . AN AR T B AR A 4]
A L
1.3 “%itsam

BAELL x & s F7 , 4L IR) A FH B B 38 0 2250 T, T 7 LR AR
i F Dunnett-t £65

2 #R

2.1 hMSCs 28 e & F B 4T 47 & 6942

LN hMSCs JEASZERIE, A TR, 5 3 KIG A 5H
TR, EBRETR AR . AR5 LT 7R : CD29 Al CD44
S BAME (SR E5E) ,CD34 B, 454 hMSCs YRBI (&1 1),
2.2 Ji#: pEGFP-N2-IFN-B #9 % &

40 Fki pEGFP-N2-IFN-B £ EcoR | BamH | XY )5,
By A FL UK S 7R 23 B #E 24 4 700 bp i1 600 bp 4b R4
4355 pEGFP-N2 7 A il 43 I B TFN-B 3 PR /N A %6 i (
2), WGk pEGFP-N2-IFN-B AYRH RN FE A ik 4 5 51t
FITSEHEF AR AT , A HE T4 IR o
2.3 #HFGmpy EGFP #g Rk

2 ok pEGFP-N2-TFN-B #5%s hMSCs 24 h J& , 56 i 1
B R R IANM R A SR T8, Fe Y 50% 24 (B 3) 5 has

BTG e () %o} R 7 26 O B 8RR RE MR B 4 (1 9Ok 2R
25k, SBh I FR R, S840 hMSCs Al WA B E I 4R .06 %
Fik,
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50 wm
—

50 wm
—

A:CD29 a4 ;B.CD44 fab;C.CD34 M 3 & 32 584 DAPIL At 6% fm i s
B 1 hMSCs fif 5 FArid RE R EDTT

5000 hp— = -
4000bgg’ H4700bp

e 600 bp

M:DNA #7/;1:EcoR | #8547;2: BamH | 3 8537,3: EcoR 1 +
BamH | 37
E 2 pEGFP-N2-IFN-B WEF I ER AR #E Rk £ 7E

200, pm
=771

A i 4 pEGFP-N2-IFN-B 2 4 hMSCs; B % A itk 4% ¢ hMSCs
3 #3424 h J5 hMSCs R B3R IE

2.4 #F)5mie P IFN-B mRNA ) & &

20 JFok: pEGFP-N2-IFN-B %% 4t hMSCs 48 h Ji7, IFN-B 4t
DK 7E TFN-B-hMSCs 5 6 3%, Tii 7£ P-hMSCs . hMSCs 1 7 Il 32
K4,

<700 bp

TFN+ [§
B(600 bp)— 500 bp

B-actin—]

1:hMSCs;2 : P-hMSCs;3 : IFN-B-hMSCs; M: DNA A7 4
B 4 RT-PCR #3534 48 h [F40Aa 7 IFN-g mRNA &k

2.5 ELISA k4 smfe £ & IFN-B 4%

TEREYLIG 24 h 4, TFN-B-hMSCs HJ A 433234 TFN-B,72 h
Je Bk AT TR R AR 30 ~40 pg/ml (18] 5) . 45X R
PR BER I IFN-B 1A

901

12 24 48 72 9 120
Hif ) (¢/h)

5 #FFAERE IFN-B-hMSCs #1 IFN-B g5k ik

2.6 pEGFP-N2-IFN-B #: % j5 x hMSCs 3% 74 2t /1 6%
EAC)

B LS Y I hMSCs HUFE A MLk SRR 55 2 K
A EN T b BB 00 AR B0 R, e gl Kl 2 ~
4 d, 555 KRG, MTT HiE 555 e 20 40 B 3 58k o fndk
B YL 2 VAT B 0 1K
2.7 1IFN-B-hMSCs } PC-3 % ftL3% 74 64 % v

S S A BRI AR R IR A 1,35 OB AETE PC-
3 YBT3 1, SCIR Y] PC-3 41 Ay HE T I 5 32 skl , S g
FRIEE 5 K, LU IR PC-3 40H B 5 &% FRAAR 4k,
HEBERZER(P<0.05),
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F1 HEFFHE 135 REFH PC3 HAKE ( x10°,n=12, 2 +s)

Hibill 1R EPRIPS ESRIPS

PC-3 BB IR 6.83+0.33  8.92:0.22  10.46 +0.33°
hMSCs + PC-3 2his4] 7.30£0.31  9.65+0.37  10.81 «0.35°
P-hMSCs + PC-3 4:h5241 6.92+0.39  8.560.43  10.02 +0.31°
IFN-B-hMSCs + PC-3 3:BiFi4l  6.70£0.40  6.72£0.45  6.63+0.32

a:P<0.05,%5 IFN-B-hMSCs + PC-3 233k rbx

3 i

9 B 1 26 2 3% [ 50 % L b Bk A A 35
BABUI AT EHOEAEN RS T AR
() hMSCs 1] L[] (] 51) Bt 98 1ol 5 45 4 ) 5% B . hMSCs
43 A o) R 2 2R TR B Rt Tl g 25 S AR R
BT IR Ry BE R A2 2 4 M i & PEAURRVE . N TFN-B
JE—Flr i BT Ak 40 7 A B4 A0 DR, B 3 22 A
TR IR A3 AL s EGFP A S dRic nl LAy (i 4
XoF 175 24 L 15 G AT L B DR 3R 3k R b i 40 i Y 28 41
SRS BEAT ST IR GG L R G A
U, AT T A% R ik R G 33k v W IR R
IFN-B/EGFP, AW IR 8 T IFN-B KK (153 5
SR, IFN-B 5L A s B AE EGFP SR 1 L i, Bk T
IFN-B 2 1 %55+ TGA , PCR {5:3iF EGFP 3 A 131
MERFEAL, (i EGFP AR TFN-B 2R 1Y C i, PR T
IFN-B 25 15T N 2K 3 1 58 2845 5 IR e X, DAE(F
SR, BT PR R SE 30 o S T A b PR ) 4
TR FRATTOR P AR B AR RIS B A 5
(R IE BRI 22 KR N — 3 i % 32, 78 20 M7 I 1ok
$E-GGGSGGSGGG-ZH A 1) 26 14 3% 432 4 Bk s 4= K TFN-B
FEH 5 EGFP JEH se e fE —if , % BA T 7
SrUTE IS A B KRR G R A B AW 7
Pk

YL T IFN-B/EGFP JE[H () hMSCs 1 354 Uit
IFN-B (15T, Ho A B Z mafig e e & a2 3
SN 7 JEBE R WEE hMSCs BT A ULk A48 , MTT #:A46:
I 7 i e 2 A G 5 e S AR G R 25 S
HAARICSCHR[ 14 - 15 ]l —2L,

A5 355 FH hMSCs A by i 5] B Jik PR A 1) 2 97
20 M AR, 38 ) B PR Y BOR s TFN-B/EGFP JE[H]
YL hMSCs , 25 5 % B, 5650 i (8% TFN-B-hMSCs
ik S5 ELISA Kl iE 52 40 g 13 b A7 7€ TFN-
B B 7> M3k, ¥ TFN-B-hMSCs 55 1ij 51 Ji 45 2 Jfd
PC-3 (RS IERE 37, W LLAG 240 1 i 7] Bt 98 240 P A=
IRES R T f# T IFN-B/EGFP {13 { 3 5 WA &

£ H R E, & T TFN-B/EGFP fEAR N J& 75 HAT IFN-B
HO AR08, A K EGEP 145 (57 A B3 ] B e i 5 VAT
it Ji SE ) SIS IE

SE -
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