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[ Abstract | Objective To determine the effect of neural differentiation of bone marrow mesenchymal
stem cells (MSCs) on the expression of the reporter gene, ferritin heavy chain 1 (FTHL) , and to explore the
feasibility of visualizing the neural differentiated cells with FTH1 for magnetic resonance reporter gene
imaging. Methods The reporter gene FTH1 was transfected into the MSCs by using a lentivirus system.
Then the MSCs carrying FTHI ( MSCs-FTH1) were induced into a neural-direction differentiation with all-
trans retinoic acid and modified neural induction media. The dynamic expression of the FTH1 in MSCs-FTH1
and neurons-FTH1 ( the neural differentiated cells) were assessed by Western blotting. MR imaging was
performed to detect the changes of T, WI signal intensity of both cells. Prussian blue staining and transmission
electron microscopy were used to determine the iron accumulation in the cells. Results The MSCs-FTHI1
successfully differentiated into neuron-like cells ( Neurons-FTHI1 ). The expression of FTH1 was detected in
both MSCs-FTH1 and Neurons-FTH1 by Western blotting. Under the cultural condition of 500 pmol/L of

ferric ammonium citrate , remarkable decrease of T, WI signal was seen in the both cells. Prussian blue staining
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and transmission electron microscopy verified the extensive iron accumulation in MSCs-FTH1 and Neurons-

FTH1. Conclusion The neural differentiation of MSCs has no impact on the expression of FTH1, therefore

MRI based on the reporter gene FTH1 can be used in the detection of neural differentiated cells.
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H B #% (ferritin heavy chain 1, FTH1) & H Rl 582
58 % 20 ) % 2R 9 i 1% ( magnetic resonance imaging,
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N RS R k4% (ferric ammonium citrate, FAC ; Sigma
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WA 24 b FrARAT A AN N 2 OCRE NI, i 4%
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AL ( neuron specific enolase, NSE) .\ fif % #H ¢ & 42
( microtubule-associated protein, MAP-2) 353k =,
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—Ji(1:1000) EHIF4 Cidk, —PiEE 2 h, x5
FIH ECL 35ROt i, e 3 IR,
1.2.6  [KHNM MR &% 4 4140 (MSCs , MSCs-
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Bi3% 72 h SR 1 x 10° 4L, 4% 22398 F R 2 10 ~
15 min, PBS JEPEEK G, M A B, £ 2 0. 5 mlL
PCR N 30 min Ji5, 728 IO AL iiE, 17 3.0 T
g% (Philips Achieva) 74, I S8 A i€ 171 5
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(FOV) =120 mm x 120 mm,JZ2/E1 mm, JZ[E] 0.1 mm,
1.2.7 EH&LERE P Aoy 4 2H: MSCs
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Z R PREREE 20 min , &AWL (2% 2L
B0 2% HCL SEARBURE) # i T e 30 min, B[4 21
et 2 ~3 min,ddH, 0 wis, P HERIE S EEIIEE
1.2.8  @EGt s Fanifesr oy 4 41: MSCs MSCs-
FTHI Neurons FI Neurons-FTH1 21,31 & 500 wmol/L
FAC (855364555 72 h, PBS 35 8% 3 IR, 44k B0
Fi EIEWCRE T L I T, 2% H B A T LR o
1.3 %it$5 %
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MRI 5 4, &5 2R R
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FTHI A0 a {55 T W 22 5% (18 6) o BLZ5 RAER]
fRJE By M 2T RE AR Y FTHL 75 IH B 350k, O fie
X FAC R8I, AT 5 12 MRI {55 [

Z &A1& & A MSCs-FTHI Neurons-FTH1 ;MSCs #=
Neurons 2@ itL

El6 4 A4 MRI &

2.7 FTHI JReksm
P LIRS 0 R 4 ZH 20 A A R Rk
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MSCs ,Neurons JGHL FEUE PR (K 8) .
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KFR o AR FI 18 s 5 2 MAOR 2k & 4R R A
FTHI #5945 MSCs N, — & 5 5 55 F T MSCs i
AR PR 2 TR AN, X 1R FTHT B9 %% Je Xt MSCs iy
DR )i O == o 2 v 8- i N A s e A =
AP 28 O AR A L B SR O S R R R S AR B R AR
TARE A4y FTHL AKIH IE % 2235, 27 T 41 it 5
PR AR R 15 3 R ) R a8 o T A BB B R2 ], 35Xy
it —25 | MRI $i 5 56 K S AG BAi JG MSCs 1944
AT AT R IR B BEE T A

e Epat /LN RSP e N IR Uil i+ & Y = I )
FEEHE(FTHL) FRGE WA 2 Ik, 7 & A W8
AR P, BEAERCIRAR 7 A7 17 0 T 7 AR 38 e i A 1)
R, MBI MRI 5 St FTHI JER %
TR AR 10 B B RN B B AR 22 W ST BT aIE s
{HE—3EHY 2, Pereira %“”ﬁ?{%ﬁ% ,MSCs n] DA 2%
BRE AR RN TE RS TR A b 7 R 8 1 R A 0
Tl PARH IR0 e A5 4k . Campan %[lg]iﬂfiTﬁjﬁ
B UAE FEAR 250, FTH 8 R bR A 1 T 40 g % e 51
8 X3 AE— BBy () )5 38 1k MRT AT A] RS ) 52 067, FE7E
ZH 21 2 T UIE S 75 440 i RN ARE B DX 3k ) 3 X 4k, A
A L 7E B R 30 B 0 A7 3 9F & A2 i #% . T Song
S IFETRSY FTHL S PRI A 7 16 78 5% T~ 20 i 3
Ay R 26 40 H B, TE B T FTHI 35 PR A 35 32 X 4 i 1
HAFE A AR B B . X Ui B] FTHL 2R FhRic
1B T2 AT AT

A5 R FTHI SR FRIC i 40 48 A o & A fR
FERR AT REFECFWRN , 5 | i R IR | TR S R
BLAEAL X 40 38 J A SR 2 T 55 — S BF 5 Hp U A
R ERE A ERE RN A AR MR TS
N IR PR S A i — Bk S - i T RE , DA T H1 55
b AN A A T | S Y J5 R X 2 B Y B PR AR
FI 2 Bk T A 3 S A 4 B S R G
G—E 1, TRE AN FP 28 k2 - 1E R Mk BE A ) iy 42
PUASTR] 45 3, h 1 22 s Mo R FTHL 3 R AR iC 20
JH, 05 2 T4k — PR RE NS S FTHI I RDRS o 7] 45 3%
KM o BRATTZRTAH DU R FEH BT RGO
Y ST BT ARG SR AT ek BT TE EAS
IS5 e PR 2 K, T A 7 0 A0 B 5 PR 6 5 4k T 1T
ORI aRE B 1 35 PR R 52 4o 8 3% 528 X6 44 it 7 v 7
P o FESE— 2L PR Py S0 K ) FH X b AT R 4 1)
oAt 6 DR A% 2 40 X6k B A 41 I B 7E AR 40 AL 3547 7 I
5%

AR AR IR, TEE M L A 2o
e G 0 S F R XA ORI A AE , IF HLAR SR

& MRI w] A0 20 B 5 1) T, W55 ARG, 38801k Z il
MSCs 19 2R EKRE I T a5 o 5 ZEam A i 2 , AR SE 5%
AR FARSMIFSE , Sy T 303F FTH B9 BR8AE 1T, 735 57
Fr RN T — W B FAC, T FTHL 2L IE I TR
A SRR 0 R 4 2 B AR X ) [ A R b ik B 1 110
PRI, AET T Bl n] 55 (R PR P 5230 25 1, 1R PN PR L
BAAR % AEXFMEOLT , PRk 210 & i Re 75 15
JB MRI AR T 22 , 200 M P 355 DR 3 38 B SR A% 4 i 53
TR TCRZM , LA A4k S5 B A0 i P i 5 35 PR 1 4k 5
FIRAF XL [ U A FEE— AR N SRR ST UESE

AWFFE KB FTHI 0] 3235 18- 7] 70 5 T 40 e &%
HE ) AR p 22 TR A N L 8 2k MRT W] DARR22 4G
D20 B A 3 5 S o AL R o SR, 76 X RS AR 40 Bl R
BRI SRR N R, JCie T A LA 2 ] 4346 ) R 2
PR AS B E 10k, JFR A MRI (55 1 FEAR,
U, B2l AR SR MR iz 4 3 R AR A% G 15 DX 433X 79 4
FiLo Gndul R A MRT 38 44540 W T 48 M2 75 © 2 431k
AR A A, BRI MR W00 448 i 43 4k =4
() &A=, e H RTASAIFST S008I I ) — A MEASE, [ o) 2
FATHE— W50 7 0] 6
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