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Effects of SPIO Labeling on IRP1 Gene and Protein Expression in Osteoblast-like Cells
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Abstract: [Objective]To evaluate the effects of SPIO labeling on the IRP1 gene and protein expression in osteoblast-like
differentiated cells. [ Methods] To label the RADSC with SPIO and transfection agent PLL, then induce SPIO labeled and unlabeled
RADSC into osteoblastic differentiation cells. Real-time quantitative PCR and Western blot was used to exam the expression level of
IRP1 gene and protein on the 0 day, 7 day, 14 day, and 21day after induction. [Result] The expression of IRP1 gene of osteoblast-
like cells had not changed significant after labeling (F=1.571, P =0.239). The expression of IRP1 protein of osteoblast-like cells
had not changed significant after labeling (F = 0.547, P = 0.500). [ Conclusion] Osteoblast-Like cells were not effected by SPIO not
only in the aspect of IRP1 gene, but also in IRP1 protein.
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(TfR) AR F1 (Fn)mRNA [ 14 55 BE 57 19 I Bl
PEDX (UTR)AE AR ASE Bk i 42 T RE S, IRt
Kr i SPIO ARic e Y 1 20 M 7E 1] 78 40 i ok i
FEr AN A B TRPT 7K, BB B]4 0 400 i 9 A 2k
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1.1 shah BoaX A ffi g BRI 15 9% Sprague -
Dawley (SD) FEPE B, 3 Jal#% , (A BT 100 ~ 120 g,
WAl K= e il s B IE SR, WA
Cyagen 7 A ; SPIO (Resovist, {8 [F %5 R A ] ) ; PR—
PCR {74, H TAKARA; IRP1 i £ a4t
A, A Millipore 23 R, Bk 8% 2 i (ALP) 2 71
&, H Bio Assay Systems 2\ F] .

1.2 A &

1.2.1 RADSC 4280 TR &M T, SR BUK RS K
WHRITH R, FE0 BIRE IS A 0.25%11 RY Jist Jit il
VB, 37 CAIBHEAL 30 min; ITAE & 1G4 1175
1ETHAE 51 500 rv/min (B OHLFEAE = 20 em) B0
10 min, 5% FIE ; AN ER TEEFRIR N, &
T 37 C, T EL 5% CO, 534t is 5 (G B4
3%, ff R =i e { Rz I CD29, CD44, CD31,
CD34 FKik/KF-, LIS E RADSC,

1.2.2  PLL A% SPIO #73% RADSC  JCIM %1555
FEP A SPIO (35 wg/mL) Fl PLL(0.75 pg/mL),
IR NIRA) B HI A RADSC 553583 , 37 °C, 1K
T4 5% CO, Wi N B 5% 16 hy  PBS UEFARIC
i 3 Uk, B K24 SPIO,

1.2.3  SPIO #Amig#em EE =g, HEE
PRic 20 E AR R KT IS B B2 SE 10 min, F 4
FE SR AN e A i T R A, 37 C
JEE 30 min; ZEIAZK ML | ming AZ LR YL 10
min ; ZE MK PE 1 min; Y65 0 AU L% SPIO FR
O, AR T Z I AL,

1.2.4 RADSC & & B A2 ik 554 SPIO #n
i RADSC J& 24 h, ¥ SPIO B 5 ic & & #rx ic
RADSC 4 HEF T 6 LA, In A Bd 75 5531k
W (FZ SR : DMEM IS T2 i 4 13 3L
U AT AL VitC | B,— W IR T M 4N | 1 ZE KA )2
mL/fL, & 37 C, B8 5% CO, B4 ML 3: 5= 48
MRS,

12,5 mEHML@mpbk s WHERAPETE L
HREAN A T A 14 K, BUE 30A S (6 40 )
AL, PBS W PER 3 U BEALINA 40 o/L ZEH
1% 2 mL, [ 5 400 30 min; PBS W VE% G BALINMA
PERLIYL(7)(0.5%) 1 mL, iR FEHE 3 ~ 5 min,
PBS W PE G AR, T3S WA T g (1A
3) o BEPEBEBRMGE (ALP) W6 M A . i A4 i
FFIE 7,14 .21 d 5300 T4 R 4 i iy 6
LR, BALINA 0.2% Triton X—100 & 0.5 mL, 2 &
TRRFEZN 20 min, B ML 25 wL A 96 FLAR
PITEFE s O ALP 3% P53 B i . (o — 74 96 fL
M, BEFLINA 200 wL 28 #hif ,5 L (5 mmol) fils iR
BE 2 wL(10 mmol ) fif FE W R K s (pNPP) , ffi FH#%
WATR AR IR AT R 5 B A FEAS I 40 LS WY 25
SR 96 fLARIN, SRIGTEAFLININA ALP J3 47
W 175 L, (AR AT 1 96 LA 7
SR, B OD405nm FEATINEE 30T I s} ]
t=0, 4min J5(t=4), BEME—IK, BHFOLE
ISR TR ALP I T

1.2.6 IRP1 RT-PCR #m  3EHL SPIO bricd4H &
EpRic g, 430 TRE SRS 0.7,.14 .21 d
PEAT RT-PCR [ LASRER TIRP1 R k& 0 6
WHEAEESR 3k, IEXEEH: 5'-TTACCAAGCA
CCTCCGACAA-3"; [ L4 R . 5'~AATCCTGCGCC
TAACATCA-3', Lk GAPDH JINZMR, Wik 3R
W Z5AER .37 °C 15 min; 85 °C 55, PCR W &5 1%
9:95 CHUAZEME 2 min; #KIK 94 °C 30 5,58 °C 30 s
J 72 °C 30 s 1547 33 PG ;72 C5 min; 4 C £
1k

1.2.7  Weston—Blot #  ##EH SPIO Fricdl 3k
Pricdddnfl, 53 FE s SE 0.7.14 .21 d i
1T Weston—Blot, Il H IRP1 & A ) & &, U
GAPDH NN Z MR, L ZHAE 3 1k,

1.2.8 “its % (I SPSS 17 it ikt xt pr
550 o P o 5 0 oty 25 43 A LU B L ) 1) A 2
SN2
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B 1 P3{RADSC
Fig.1 The third passage of RADSC
The cells exhibited a population of spindle—shaped(x 100).

2.2 SPIO #7ig RADSC # %

fdi 2 He M 35 pg/mL SPIO #RiC RADSC
16 h Ji5 AT et n] DM IR N A R o i e
BRARL (B 2), s BAEE T S bR L 40 b
ILHIE 95%,

2 SPIO #xi2 RADSC F¥ &t e
Fig.2 Prussian blue-stained RADSC labeled with SPIO,

blue particles can be observed in cytoplasm(x 200)
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PER LY AA YL SPIO ARic 4l B AR bR it 4 A
FEME M ES R4 14 K, PRt
WL A 4 n] R RS SR TR (/1 3), ALP i
PEE R . 5 TEiERE 7.14.21 d 17
ALP WM REA B A fof ) 3 0 Dy 22
3P LR A ) AR 25 7 SN 25 5, 554l
4 ALP 3K S5ARA S X IR R A &

3 RADSC i BESRIER 4dFREAHERILE
Fig.3 Alizarin red staining of RADSC cultured by
osteoblastic differentiated medium for 14 days

The red stained particles were deposits of calcium salt(x 40).

207 SP10 labcled and
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cullure group

-#- Control culture group
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} --------------- R
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iE kTR
Fig.4 The effect of osteoblastic differentiated culture on
ALP expression of SPIO labeled RADSC
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P2 B (P =0.000, K 4) ;75 54 N &5 1))
SRR BE M 2 R A SIS REE L (P=
0.000)
2.4 RT-PCR #&ill

PCR F=y ik 45 58 (F 5) H 4 G o2,
R IARER FE B IK . GAPDH P21 K /N2 300 bp
ZeAq  IRPL £ 724 R /IN) 98 bp s 25 P W T A5 21 Y K
NG HIYBEETTHE R B R INEEA —2 . RADSC 1%,
BRI SPIO ARicdl S5 AbRic 4] IRP1 mRNA
FEANIRIE (]SS A B UL (1 6) , 228520 ey
ZHiFRiC4H IRPI mRNA BYFAK 5 R bric

CAPDIL 1RP1

5 IRP1PCR BikF=#4%R
Fig.5 Results of PCR electrophoresis products
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E 6 SPIO #RiZXt RADSC B #5rL 48 IRP1 mRNA
RILFM
Fig.6 Effect of SPIO labeled on IRP1 mRNA of
osteoblastic-like RADSC

2 R Is 24 W 2 E (P =0.239) ; RADSC A%
BRI MIARICZH £5 B E] 55 TRPT mRNA 3Rk 7K
VL EFAGIT AR EE L (P=0.007),

2.5 Western—Blot #&il]

RADSC Wy B #4340 i SPIO ARic 4 5 AR br
JC4L IRP1 & FAE A [R] s ] o5 B R 28 K7 L (1A
7)o WA UK S W (& 8) , e E B Iy
Z401, BRicdl IRP1 B R A K5 K bric 4
IRP1 R RBK P EF EGRITFRBERZE L (P=
0.239); PRbricZH 45 I A 0 A 25 A et 3
B X (P=0.007); RARICLL 4 BFA] &5 IRP1 3%
MK EFA G R EE L (P=0.014)

-~ SPI(} unlabeled group

0.67 =& SPT(} labeled group

0.4 1

LRP1 /GAPDH
b

0.0 r T T T
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tid
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Fig.7 Effect of SPIO labeling on IRP1 protein expression
of RADSC osteoblastic-like differentiated cells
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Fig.8 Weston blot protein analysis of IRP1
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%345

303 i

HHr X SPIO #ric 4 B J5 2 75 52 i H 4y
b HEEERE , — BLAAA P, BOR A BCR 240
HF 52 E S — 52 WR B S R, SPIO AN &3 52 AR id
T-AML G 71 s e 1 B 2 1 i ag o Hl
A A BT LE W, 1A Kostura 257 HF 5% A #X,
fi I SPIO Aic T4, 2352 M 200 B 1 41 20 i
T3 101 B 20534 . Schafer 55 SBFFE 4 B, {1 ] SPIO
PRic i) T AR A IR T 2 R MR AR, gl i
PRANER 1 R AR 1 8 T 41 MR A UDRE AR D%
BRI, SPIO #ric 1 40 il 19 42 21 i R 2 18, iR
Ta et — DAY . ARSIk ] RADSC i+
AN R R E WEFE XS , IR SPIO FRid ) it
AN A 53 Ak B ADE T (R 2

2001 4, Zuk ZEA AR AR I IR I 2
LR S — LI 4 B LS T IR M a] e o T 4
L (ADSCs) , 44 B A9 R DR F 4L T BT e 5, i
THEA BRI JrE FRihSE 0 A B80T+
AR S R AT SCHE: . HATHE F ADSCs A
K EUIE TR 78 T4 (RADSC) , BF2E 3 C il A
K /NEEESNY) AN TR ERAL (AN e s | B =2
K IE) AR DT A2 43 2345 2] RADSCHY ) A
WFIRIE A BT X 4, Aol 4 A 5% 1 e )t 43
TR S PR B R P A S () e o T A B
P, BT, CAAE TR TR R mibsic 8
334, CD117.CD166,.CD105,CD59 CD45.CD44,
CD38.CD14 .CD29 % {HJL-F-AFik CD341141 ) 3
TN SD K BRI e 78 A JiR T 2 2 53 5 1 e 200 ., 5%
FREE 3R, R G A A TR, A ik
CD29 41 98% , ik CD44 HI4HME R 97%;
M 235 CD31 W40 ML H A 9% ,5% 1Y 20 i 3 ik
CD34, X —Z5 A5 A M Fn i T4 iR, 53¢
BRARIE A4 PR, AT RLIESE , AR S5 HR R B
A0TSR A A i D77 oA 1 %) ) 72 JoT 40

ARSI TN AN T Y R
P15 rADSC #- AT BB IE S . A Z R L
SO AN T R SR, XS AL b
FERMY . HAb =1, 4EE R C B-HIMBERR NS .
PRGN R 20 DL 2 E A A — e
A PE N 7R 2 — e Xt S 7 T A e 5 2 5
14 d FEATPER LG, T R0 A0 R 2

FEAN AL I S DURL, 95 R0 X A5 45
PrAE s Uk, R T R T 20 B 1) o 40 B 53 Ak
A (7-16 K) EEREFE S ME BRI A LAY | A
Sue T, 78 RADSC [ BUE AR5 14 Rk 795
R et &P SPIO Aric 4 M AR bRic 4145 DR Y
B R4 L (& 3), al #EM rADSC B2 28 13 0]
FEANAE 431 , i H SPIO #Ric , I A XF rADSC [ AL
A A A R, oA T U B RAT]
P52 0 RADSC BCE) 1) i 20 B o3k, FRAT T —
X S A AT ALP IS PERI . ALP S 765
PEAREE N EILBE R BE K AL, ZEmiZLshh,
ALP FRBAFLE T W B g b, DRI 3 o A 0 240
JEFR B ALP K-, AT LS 550 240 2 5 R R T A
L, A ALP TR AT R B A% %
B A0 M ) B B IR el ARSI T A IR R
WA 7,14 21 d KRR ALP WM, FRATA IR
£ rADSC #6055 7 d 2247, o ALP i&HKF 8
FWE L EBESEE 14 .21 d, ALP 3Z ¥ 9% £ 1F
K, X5 SO IR AR AR X — 2SR AT
89 07 2 B U B RADSC 755 i 4i i

H AT T A, TRPL Ay 245 20 i P kA 2 iy O A
YRR A Z—, M0 0T IRP1 B
WD, SR (Fn) mRNA 57 S RSG5 5 E80E 45 &
1R, FE Fn mRNA {R5FGE , AR 2 1R, I
PCICERER N, S8 ke SR E KRS
o H ) A R AV i R K ) v R BRI, 400 B
BRI LAGERr; 548 IRPL S E A Z 1k
(TfR) mRNA 3’ s NG5G 8E 456 J1 N R, 33
TR mRNA 5 & A5 R fif | 5 5020 IS 3R 17T Y TER £
R AR D AN BRI T
RERSS, WIBRAT A S i s e R 7 PRI DA I TRPT
(2RI, J2 T A0 L PN AR R A 0 5 A5 LA 4
EZR 2, SPIO brid RADSC J& I8 i B i 547
fb., 7£0.7.14 .21 d ffif§ RT-PCR } Western Blot
SEIG 5 ¥ S R H IRPL B 3[R R 2 1 #2 38 K
AT T E R, R B IRPL 2N K 5 1 F2 87K F
FEbRE S R bricdl Z 22 R it B E R
S, FEHEN, AR AT B BT Y A0 P kR 2k
BF,IRP1 %t Ak HR AR 4L (SPIO #r
IC) R, 0 24h N, Z 5 IRPL o sk 0] 52
AWFFEALE SPIO H1ic rADSC 24h Ji %F HgEAT i
FE LTSS AR VT REHE L T IRP1 0 28 A i Aif 1]
B, o5 — R REAY SRR A 2 40 i N o A kR A
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