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Improvement of cell-selective adhesion by cell surface modification with low
molecule antibody via PEG lipid
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Development of Dru? Delivery System for cell based medicine is a promising
method for cell therapy. At first, we developed the method for cell surface modification with low
molecular weight antibodK. In order to connect PEG-DSPE to anti-E-selectin single-chain variable
fragment (scFv) without hindering its binding affinity, an unnatural amino acid, azide phenylalanine

(AzF), was introduced at the opposite end of binding site in scFv. Then, scFv-PEG-DSPE were
prepared by conjugating with scFv(AzF) and DBCO-PEG-DSBE via click reaction. Mesenchymal stem cells
(MSCs) were modified with scFv by incubating cells in the medium containing scFv-PEG-DSPE. We
confirmed that scFv on MSCs could keep its binding affinity toward E-selectin. Moreover, scFv
modification could improve the adhesion ability of MSCs to HUVEC.
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Figure 1 Confirmation of azidereactivity

Az-VHH (lane 1 or 3) or VHH (lane 2 or 4) was incubated
with fluorescein-phosphine followed by SDS-PAGE. Only
fluorescein-phosphine was added in lane 5. After capturing
fluorescence image of the gel, gel was stained with CBB
and observed.
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Figure 2 Influence of concentration of aCD and
DBCO-PEG-DSPE on cdl surface modification
efficiency

Suspended hMSCs were incubated with each concentration
of aCD and 100 uM of DBCO-PEG-DSPE (A) or 5 mM of
aCD and each concentration of DBCO-PEG-DSPE (B) for
30 min at 37 °C followed by incubation with 20 uM
azide-functionalized rhodaminegreen for 1 h at 37 °C. The
cell surface fluorescent intensity of modified hMSCs was
measured by flow cytometry. Each result represents the
mean £ S.D. (n=3)
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Figure 3 Confirmation of conjugation with scFv(Az)
and DBCO-PEG-DSPE

scFv(AzF) (lane 1), DBCO-PEG-DSPE (lane 2) or reactant
of scFv(AzF) and DBCO-PEG-DSPE (lane 3) was
incubated with DBCO-Texas Red followed by
SDS-PAGE. After capturing fluorescence image of the gel,
gel was stained with CBB and observed.
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Figure 4 Binding affinity of scFv modified MSC and
fluorescence labeled E-sdlectin
After cells were modified with or without
scFv-PEG-DSPE or PEG-DSPE, cells were incubated with
fluorescence labeled E-selectin. Fluorescence intensity of
wells were measured by microplate reader.
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Figure 5 Adhesion assay of
scFv modified MSCs with
E-sdlectin coated plate

MSCs were labeled with
Hoechst33342.  After cells
were modified with or
without scFv-PEG-DSPE or
PEG-DSPE, cells were
incubated in PEG or
E-selectin coated plate (A).
After cells were modified
with scFv-PEG-DSPE, cells
were incubated in E-selectin
coated plate which were
pretreated with or without
anti-E-selectin antibody (B).
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Figure 6 Adheson assay of scFv modified MSCs with

HUVEC in theflow

HUVEC wad cultured on flow chamber, and activated with
TNFa and IL1B. MSCs were labeled with Calcein-AM. After
cells were modified with or without scFv-PEG-DSPE or
PEG-DSPE, cells were added to flow chamber with or without
pretreatment of E-selectin. Calcein AM labeled cells which
were remained on flow chamber were counted.
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