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Tracking the EGFP-labeled Mesenchymal Stem Cells in Live
Animal by In Vivo Imaging
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Abstract To observe the survival and migration of transplanted stem cell, we developed a non-invasive
labeling technique to track the transplanted stem cells in vivo. In this study, we transfected the pCMV-EGFP plasmid
into cells by electroporation to generate EGFP-labeled-human dental pulp stem cells (DPSCs), skin fibroblast cells
(SFCs) and umbilical cord-mesenchymal stem cells (UC-MSCs) in vitro, respectively. Then the EGFP-labeled
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UC-MSCs were injected to the nude mice subcutaneously and were tracked over a period of 5 weeks using IVIS
live animal imaging system. It was found that the efficiencies of EGFP transfection are 80%, 85% and 80% in
EGFP-labeled DPSCs, EGFP-labeled SFCs and EGFP-labeled UC-MSCs, respectively. Live-animal in vivo
imaging analysis showed that the EGFP-labeled cells can retain the strong fluorescence for 7 days and decreased
eventually overtime, but the immunohistochemistry analysis indicated that transplanted cells could survive for
more than 6 months in vivo. In conclusion, EGFP-labeled technique could be used as a valuable approach to track

the survival and migration of transplanted stem cells in vivo for studying the molecular mechanisms of stem cell

transplantation.
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DPSCs7£120 V. 5 ms(A), 130 V. 7.5 ms(B), 150 V. 5 ms(C), 225 V. 2.5 ms(D)FISFCsE150 V. 5 ms(E)H 28 L& T IEGFPEE YUk . 7E
AN[R] L S A T 4 Y DPSCs AN 22 AL [RIEGFP#E Y30 (F). 1: 120 V., 5ms; 2: 130 V. 7.5 ms; 3: 150 V. 5 ms; 4: 225 V. 2.5 ms. 5: SFCS{E150 V.
5 msZAF R P A IEGFPR QAR .
EGFP transfection efficiency in DPSCs at electroporation condition of 120 V, 5 ms (A); 130 V, 7.5 ms (B); 150 V, 5 ms (C); 225 V, 2.5 ms (D); EGFP
transfection efficiency in SFCs at 150 V, 5 ms (E). The transfection efficiencies of EGFP plasmid in DPSCs at different electroporation conditions (F), 1:
120V, Sms; 2: 130V, 7.5 ms; 3: 150V, S ms; 4: 225V, 2.5 ms. 5: the transfection efficiencies of EGFP plasmid in SFCs at 150 V, 5 ms.
B ZFEETYRABRN R BR Ak AT 4E AR AR R % REGFPERIA TR
Fig.1 EGFP expression in dental pulp stem cells and skin fibroblast cells transfected with pCMV-EGFP plasmid by electroporation

(A) CD73 CD90 CD34

(B) Brightfield EGFP

200 pm 200 pm

A: ARG A S HTCD73. CDOMICD347EUC-MSCs#i%; B: #% JEGFP)Ii ki 2UC-MSCs A% .
A: analysis of CD73, CD90, CD34 expression in UC-MSCs by flow-cytometry; B: efficiency of pCMV-EGFP plasmid transfection in UC-MSCs.
E2 EGFPHrIZH B 7 BT 4 A (UC-MSCs)
Fig.2 EGFP-labeled umbilical cord-mesenchymal stem cells
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A TSR AR R G [F R EGFPARIC FIMSCs AT A2 I FOL B P R 052 10), o MV FoR e M2 < 10, wh 18045 37 1< 10°4M L, A7
I 27 PBS X I B: /1N B AT BN AS: D S A% I EGFPAR AR C: /s Bl O B2 AG I 52 5 #5 A EGFPAR 1L 41 I (B 5 1)

A the fluorescence of EGFP-expressing MSCs in vivo by live animal imaging analysis; B: fluorescence detection of EGFP-labeled cells in nude mouse

posted in prone position; C: fluorescence detection of EGFP-labeled cells in nude mouse posted in lateral position.
3 EGFPHRICH 8] 78 BT 4R AR R A B ER

Fig.3 In vivo tracking of EGFP-labeled umbilical cord-mesenchymal stem cells in nude mice
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MU E(EISC). b Bt — D3R B, 58050 AL
55 10350 53 )5 R 2 1 40 P RIS EGFPIZ M 8 55
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T I FH TV 2 500 BRI T I AT, R R 1R 78
T 41l Jid(bone marrow-mesenchymal stem cells, BM-
MSCs). ZB18] 78 57 40 M, i 7 [ 78 2 -4 (U C-
MSCs)FISFCsZE14, 45 F 533, DPSCs A 5 1]
T T A AT R o AR SR 22 A e 7. SR
FIDPSCs A i 47 7] 7 57 T4 S FF A A2 52 B AL 21
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Transplantation time (W)
EGFPHic 41 i A R AN R J IS 1S A s A% 5628 . OFI(A) LE(B) 2J(C)s 3(D). 4JH(E). SHEF); 45 M K it B3> 10745 id 40
TR s R A B P R 4555 il L _E(G), 5 kAR i MR AT B, =1 5 875 5 FIPBS A [ A ic T R EGF P 't it 2 B IR 1122 £ A 2 (H)
The fluorescence variation of the EGFP-labeled cells at different week(s). 0 w (A), 1 w (B), 2 w (C), 3 w (D), 4 w (E) and 5 w (F) after transplantation;
The cell clump formed by injection of 3x10° (30 uL) EGFP-labeled cells lasted for 5 weeks after transplantation (G); The fluorescence variation curve
of the EGFP-labeled cells at different times after transplantation (H).
El4 EGFPARICH B 7t BT AR R A N B 1E R Dot hET B L (LB R

Fig.4 Fluorescence tracking after injection of EGFP-labeled umbilical cord-mesenchymal

stem cells to the nude mice subcutaneously

(A)

—_
=)
~

100 -

80

60 -

40 -

1

MEREREN]
13 7 14 21 28 35

200 um

<
s
b
g
Q
=
3
=
o
=]
(=]
S
w)
2
o
—
o
>
o
-9
S
O
m

©

200 um 200 um

Transfection time (d)

200 um

200 um

CD44 Hoechest Merge

A: pCMV-EGFPJJi A7 5 Y it 45 111 7 o 41 B R IA EGFPRE R 7] F4{1%; B: EGFPARCIT #5 0] 78 R T4 AT 54 44 J5 A HII ] I RIE R (1. 3. 7. 144
21, 28, 35d); C: EGFPARic it ]y #2464 H &) 12 KIACD44.

A: the decrease of fluorescence in the in EGFP-labeled UC-MSCs with the increase of time; B: the EGFP expression efficiencies of EGFP-labeled
UC-MSCs at different times after transfection (1, 3, 7, 14, 21, 28, 35 d); C: CD44 is widely expressed in transplanted EGFP-labeled 6 months after
transplantation.

5 EGFPHRIZH I8 7 BT 4L A SNEGFPFRIE T L FA N 1A S K #7778 15
Fig.5 In vitro EGFP expression and in vivo long-term survival of EGFP-labeled-umbilical
cord-mesenchymal stem cells in the nude mice
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