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[Abstract] Objective To synthesize MRI-visible gene transfer nanocarrier and to assess the gene delivery ability of nanocarrier
to mesenchymal stem cells (MSCs) and monitored the MSCs using bioluminescence imaging (BLI) and MRI. Methods The ter-
polymer nanocarrier poly (ethylene glycol)-block-poly (L-aspartic acid)-grafted polyethylenimine functionalized with super-
paramagnetic iron oxide nanoparticles (PAI/SPION) was synthesized. The degree of binding between PAI/SPION and pD-
NA was determined with agarose gel electrophoresis. The Zeta potential and particle size of polymer vectors were measured
with a Zeta-Plus instrument. MSCs were isolated and cultured from the femurs of the rats. The gene transfection efficiency
of PAI/SPION/pDNA to MSCs was evaluated by flow cytometry and laser confocal microcopy. And the BLI and MRI were
combined to monitor MSCs. Results PAI/SPION vectors were synthesized successfully. PAI/SPION could condense pD-
NA entirely at a nitrogen of non-viral vector/phosphorus of plasmid (N/P) ratio of 3. 0. The particle size of PAI/SPION/
pDNA attained a constant size of (74. 848. 1)nm at a N/P ratio of 12, and the Zeta potential reached (12. 24+1.5)mV, the
transfection efficiency of PAI/SPION/pDNA to MSCs was (71. 242. 3) %. The MSCs showed significantly stronger PA1/
SPION (green) and pDNA (red) fluorescence under the laser confocal microcopy, the bioluminescence light intensity of the
MSCs attained the highest values and the normalized MR T2 WI signal intensity attained the lowest values. Conclusion
The study successfully synthesizes an MRI-visible non-viral gene vector PAI/SPION, which possesses a higher transfection
efficiency in transferring pDNA into MSCs and can dually monitor the MSCs using BLI and MRL
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