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Bioluminescence Imaging and Fluorescence Imaging on Murine BM-MSCs Labeled with
Dual Optical Reporter Gene of Luciferase2/mKate2

LIU Jing-jing, HU Xiao-jun, LI Zheng-ran, LI Dan, YAN Rong-hua, QIN Jie, WANG Jin, SHAN Hong*
(Laboratory of Molecular Imaging, Department of Radiology, The Third Affiliated Hospital ; Interventional Radiology Institute, Sun
Yat-sen University, Guangzhou 510630, China)

Abstract;  [Objective] To label murine bone marrow-derived mesenchymal stem cells (mMSC) with Luciferase2/mKate2
reporter genes and track mMSC through both bioluminescent imaging (BLI) and fluorescence imaging. [Methods] The mMSC were
isolated and propagated by an adhesive screening method. Cell characteristics and multilineage differentiation capacity of mMSC were
performed in vitro. mMSC were transfected with the lentivirus CMV-Luciferase2-mKate2 and positive cells were purified by
fluorescence-activated cell sorting (FACS). The purified mMSC (mMSC-CMV-Luc2-mKate2, mKate2* >95% ) were tracked by in
vivo BLI and fluorescence imaging. [ Results] mMSC were successfully obtained from murine bone marrow and readily transfected with
lentivirus CMV-Luciferase2-mKate2. The transfection efficiency was 22.97%. The FACS phenotype analysis revealed that the mMSC
were positive for Sca-1 (94.5% ) and CD44 (99.6% ), but negative for CD11b (0.092% ) and CD45 (0.11% ). These cells readily
differentiate into adipocytes and osteocytes. The transfected mMSC were purified by FACS and nearly 95% of mMSC were mKate2
positive. Optical signal intensity of mMSC detected by BLI and fluorescence imaging significantly correlated with cell numbers in vivo

(BLI; R?=0.9893; fluorescence imaging: R*>= 0.9226). [ Conclusion] CMV-Luciferase2-mKate2 labeled mMSC can stably express
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the dual optical report gene of luciferase2 and mKate2. Transfection efficiency and cell purification could be performed in vitro based

on mKate2 expression. This dual optical reporter gene system provided a good, noninvasive and quantitative tracing method for the

biological behavior of mMSC after transplantation simultaneously by BLI and fluorescence imaging in vivo.
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Fig.1 Morphological characteristics of mMSC
mMSC showed fibroblastic, triangular and polygonal morphology,
coupled with colony—forming unit (CFU), x100
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Fig.2 Cell characteristics of mMSC were performed by FACS
A: CD44(99.6%); B: Sca—1(94.5%); C. CD11b(0.092%); D.:CD45(0.11%)
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Fig.3 Adipocytic differentiation and osteoblastic differentiation of mMSC

A :adipocytic differentiation; B:osteoblastic differentiation ,x 400.
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Fig.4 mkate2 expression of 293FT after transduction by an optimized mix of an expression plasmid and three packaging
plasmids and lentivirus titering
Most 293FT expressed mkate2 after 24 hours transduction(B). mkate2 expression of 293FT after 96 hours transduction of 10—fold serial dilutions
of lentiviral stocks(C, D, E, F, G),x 400.
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Fig.5 mKate2 expression of mMSC after 96 hours transfection with the lentivirus CMV-Luciferase2—mKate2 by

fluorescence microscope and FACS

Fluorescence microscope showed that mKate2 expression of few mMSC after 96 h transfection with the lentivirus CMV-Luciferase2—mKate2 (B).

22.97% mMSC express mKate2 positive by FACS after transfection (C),x 400.

2.4 mMSC-CMV-Luc2-mKate2 B3¢ 1%

mMSC-CMV -Luc2-mKate2 2 F M5, 1G4
BLI(& 6A) B /RFEMJF A9 2.2 x 10°,4.5 x 10°.9.0
x 10° Fl 1.8 x 107 > mMSC G5 5 - 24 58 i 43
WA (2409 + 0.9) x 107, (5.781 £1.106) x107,
(2.658 = 0.872) x 10° 1(5.513 = 1.073) x 10° p/s,
BERLAG (K 6C) A5 5431 2 (5.350 + 1.205)
x 10°,(1.127 £ 0.975) x 107, (2.687 + 0.899)x10’
F1(3.598 + 1.097) x 107 (p/s)/(WW/em?), 1A
BLI F1%5 56 A5 35 i Bl 2 B8 A 20 R AR 3 i , e
ERE ViR EIE: L BRI oY (=R = 19 = 1 U § i
LU S 2R MR TE AH G (BLL, R? = 0.9893, [K] 6B; 7
A%, R? = 0.9226, 5 6D) .

3 9

AR T A R A B R, AT
P04 A LR A0 R A0 B I D A e T
HLAT DA AL P 25 2E 2240 B 0 JUL A L B
WLARME S, HAEZH U S R A iR 7 rh R 15
FEEMEN, HAT, X MSC B MG G R sh & n
B R EAE AR TR AN, AR
T B S0 R ST A P B A PR i B i
[ e e 1 U O T AP S NA B 7 Dl A R P A
FH T 40 s o 2o P 0 A7 e FLRE DR IR Y7 HE R
ARG AR M, BAT TR SEm R Bl S A
s, HAl, &SRR FEAOL AN
1% IR RS (magnetic resonance imaging, MRI) A&
R ARAE  MRI B Ry s [H) 3908 T L i % 4

R?=10.9893

esnence(P/S)

olumin

RBi

L]

Q.00E+00  0.00E+D6  1.OOE+07 D.00E407  2.00E+07
Number of vells B

x 107

45
? 4.0 -
EE
230
? 2.5
% 20
HEEH
£
£ 10
Eoos o4
e R 0.0
s a o 0.00E+00 S.00E+06 LOGEH7 1LODE+07  2.00E+07
' “ ' C Number of cells D
B 6 mMSC-CMV-Luc2-mKate2 {441 % SR & 076

Fig.6 Bioluminescence imaging and fluorescence imaging
of mMSC-CMV-Luc2-mKate2
Bioluminescence imaging (A) and fluorescence imaging (C)
showed that optical signal intensity of mMSC significantly correlated
with cell numbers in vivo (bioluminescence imaging: R?=0.9893, B;

fluorescence imaging: R> = 0.9226, D)
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