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[ Abstract] Objective To prepare bone marrow mesenchymal stem cells (BMSCs) transfected with
therapeutic gene early growth reactive protein 1 ( Egrl ) -sodium/iodine symporter ( NIS) and carrying gold
nanoparticles ( AuNPs) , and to investigate the feasibility of Egrl in promoting NIS expression and the radia-
sensitization effect of AuNPs. Methods BMSCs transfected with lentivirus ( Lv ) -Egr1-NIS-cytomegalovirus
(CMV) -green fluorescent protein (GFP) in the experimental group and Lv-Egrl-GFP in the control group
were prepared and the expression of NIS induced by radioiodine was verified by iodine uptake determination.
The optimal incubation time and concentration of AuNPs were observed with laser confocal microscopy. The
cytotoxicity of AuNPs suspension liquid was investigated using cytotoxicity test. lodine uptake assay was per-
formed to investigate NIS gene expression of BMSCs-Egr1-NIS incubated with AuNPs. In vitro chemotaxis of
BMSCs-Egr1-NIS incubated with/without AuNPs to breast cancer cells were verified by cell migration exper-
iment. The radiosensitization effect of AuNPs for "*'I on killing breast cancer cells MDA-MB-231 were ex-
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plored. The one-way analysis of variance and Dunnett ¢ test were used for data analysis. Results BMSCs-
Egr1-NIS (unstable transformation) was successfully prepared. Egrl could promote NIS expression with the
induction of radioiodine. The iodine uptake capacity in BMSCs-Egr1-NIS increased by 2.5-5 times or even
higher compared with BMSCs-Egr1-GFP. The better incubation conditions of AuNPs for BMSCs phagocytosis
were 0.20 g/L.(24 h) or 0.10 g/L.(48 h). The cytotoxicity of AuNPs was low in appropriate incubation time
and concentration, and there was no effect on iodine uptake and chemotaxis. The chemotaxis to MDA-MB-
231 of BMSCs-Egr1-NIS was identified. AuNPs radiasensitization assay showed that absorbance (A) s, of
MDA-MB-231 cells were significantly deferent in 'I killing groups and blank control group without *'I ( F=
60. 670, P<0.01) ,and the cytotoxicity of *'T to MDA-MB-231 cells in the "' killing groups with 0.20 g/1.
AuNPs and 0.40 g/I. AuNPs (As,,,, values: 0.87+0.05, 0.41+0.07) was significantly higher than that in
the group with 0 g/ AuNPs (A, ., =1.39+0.11; both P<0.01). Conclusions BMSCs, transfected with thera-
peutic gene Egrl-NIS and incubated with AuNPs, can be used as a carrier to target breast cancer. NIS gene
expression of BMSCs-Egrl-NIS was highly promoted in the presence of radioiodine. At the same time,

. . o . 131
AuNPs can be used as a radiation sensitizer for ' I treatment.
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ERMFEA N 10 em FEEFRILY, FHE F 37 C . &
R 5% 1 CO, B FRAa b ISR, DL 50 Ry g
28 ( multiplicity of infection, MOI) % 4% Lv-Egrl-
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Jer M 5E 450 nm AW (absorbance, A) B A, . .

4.3 AuNPs IR F 541 1% BMSCs-Egrl -
NIS #:Ah RO R E L IR L, DA TR Bt &
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3. AuNPs X} BMSCs-Egrl1-NIS F4 2 it 5 P & #x
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E 2 —/)\
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FEPRIFRIBTF I NIS [ RIB T In o 2534, {2 |
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A — 5 B[] FL ik B2 Y N AT B BMSCs 4 W,
CCK8 52 i 7 757 1 AuNPs J, H vk BE R # 5
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FH BMSCs A LU fia) fibid 41 20 A e e, 3 i AR A S 6
P REEL YA SR FE N AuNPs 11 BMSCs, R &R T
Tl AuNPs B9 B AR B 408 B W e X 2 R IT
(A2, 1 BMSCs 1E by 2844 [7) B 485 7 3R 97 56 A
Egrl-NIS FI45 5 14 85061 B AuNPs 81 [t L, 5 98 20 Jfd
MDA-MB-231, A {4 Py 1 1] $ 36 7 iF 52 18 T Joe 267
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