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Abstract

BACKGROUND: Currently, there is a lack of efficient, non-invasive way to transplant stem cells to the
target organ or tissue. Exploring a way to guide targeting transplantation of stem cells and to improve the
efficiency of stem cell homing is now one of focuses in the field of stem cells research.

OBJECTIVE: To establish a simple and feasible method to chemically modify the cell surface using
biotin-streptavidin reaction system, and to evaluate the efficiency of this method to label bone marrow
mesenchymal stem cells (BMSCs) and its effects on cell biological functions.

METHODS: Passage 3 BMSCs were obtained by whole bone marrow culture method and verified by flow
cytometry. Biotin, streptavidin, sulfonated biotin-N-hydroxy-succinimide were used to equip the adhesion
molecule ligand, sialyated LewisX (SLeX), to the BMSCs surface. The labeling rate of BMSCs was
assessed using fluorescence microscope, the vitality of BMSCs was evaluated by trypan blue staining,
and the proliferation of BMSCs was evaluated by cell counting kit-8 assay. Adipogenic and osteogenic
inductions were used to evaluate the effect of the method on the multi-differentiation function of BMSCs.
RESULTS AND CONCLUSION: After culture for 2 weeks, passage 3 BMSCs were obtained and
confirmed by expressing CD90, CD29 and lack of CD34, CD45. Biotin, streptavidin, sulfonated
biotin-N-hydroxy-succinimide were successfully used to equip sialyated LewisX (SLeX) to the BMSCs
surface and had minor effects on the vitality, proliferation, and differentiation of BMSCs. This method was
simple for surface modification and had a high modification rate of 88%. The homing of BMSCs modified
by this method to the target organ or tissue could be greatly enhanced. Therefore, this method potentially
could have extensive and important applications.

Subject headings: Bone Marrow; Mesenchymal Stem Cells; Biotin; Succinimides; Tissue Engineering
Funding: the National Natural Science Foundation of China, No. 81260115; the Natural Science
Foundation of Jiangxi Province, No. 20122BAB205005
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PBSH &4, #3545 a4l i ELAPEEFITC
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Y #+BE &R G E4l), 4 IH100 pL PBSHI100 pL
1 mmol/LAW H W, % iR F 10 min. @ £BNHS.
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10 min, [AIFE 7V T PBSHI A4 22 35 i db 2R 40 B4 by 5
WA @EIHR: AFRSEA M S, F0.25%H v fb 41 i,
LA5x10° L4 uk B 45 4 o 42 Fh T-96 £ LA, 4L A
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2 %R Results
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Figure 1 Surface labeling of bone marrow mesenchymal stem
cells by biotin-streptavidin
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Figure 2 BNHS labeling of bone marrow mesenchymal stem cells
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Figure 3 Viability of bone marrow mesenchymal stem cells 24
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(alizarin red staining, x400)
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Figure 6 Adipogenic induction of bone marrow mesenchymal
stem cells labeled with BNHS (B) or treated with PBS (A) (ol
red O staining, x400)
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Figure 4 Proliferation of bone marrow mesenchymal stem
cells within 3 days after BNHS treatment
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