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ABSTRACT : The interaction of cell adhesive protein and polypeptide with bone marrow stromal stem cells
(BMSCs) grown in tissue engineered films and scaffolds were examined. Several proteins or polypeptide
known as cell-adhesive were coated adsorption on poly(lactide-co-glycolide) (PLGA) films and scaffolds and
adhesion and proliferation behavior of BMSC on those surfaces were compared. The protein and polypeptide
used include collagen IV, fibrinogen, laminin, gelatin, fibronectin, and poly(L-lysine). The protein and polypeptide
were adsorbed on the PLGA film surfaces with almost monolayer coverage except poly(L-lysine). BMSCs
were cultured for 1, 2, and 4 days on the protein- or polypeptide-adsorbed PLGA films and scaffolds. The
cell adhesion and proliferation behaviors were assessed by sulforhodamine B assay. It was observed that the
protein- or polypeptide-adsorbed surfaces showed better cell adhesion and proliferation than the control.

Keywords : cell adhesive biomolecules, poly(lactide-co-glycolide), bone marrow stromal stem cell, cell
interaction.
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Table 1. Protein and Polypeptide Used for Pre-coating

proteins and polypeptides source
Collagen Type IV (COLIV)  Human placenta; acid soluble
Fibrinogen (FG) Human plasma; fraction I type III
Laminin (LM) Basement membrane of emgelbreth-holm-
swarm mouse sarcoma
Gelatin (GT) Porcine skin; powder, type A (acid-cured

tissue)
Bovine plasma; 0.1% solution
Hydrobromide; mol wt 70,000~ 150,000

Fibronetin (FN)
Poly(L-lysine) (PLL)
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o A 30+ oAt FAsIT) FAo] Eut Fof| 1% FAF
o= 53] oA A3l AxAFH O, o]F 10 mM Tris
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g AleejoFstgiel. Al Bl Ao AE] 27
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Table 2. ESCA Results of the Protein- and Polypeptide-
adsorbed PLGA Film Surfaces

adsorbed protein of atomic% N% of pure
polypeptide C 0] N powder™

Control 65.7 343 0 -

COL-1V 484 414 10.2 14.4
FG 513 40.8 79 11.6
LM 42 42.6 11.2 15.1
GT 554 38.6 7.6 11.5
FN 543 37.2 8.5 12.5
PLL 64.5 32.9 2.6 13.4
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Figure 1. Appearance of human BMSCs adhered on control
and protein- or polypeptide-adsorbed PLGA surfaces after 1
day culture; (A) COL 1V, (B) FG, (C) LM, (D) GT, (E) FN,
and (F) PLL-coated PLGA surfaces (original magnification,
x100).
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Figure 2. Appearance of human BMSCs proliferated on con-
trol and protein- or polypeptide- adsorbed PLGA surfaces after
2 days culture; (A) COL 1V, (B) FG, (C) LM, (D) GT, (E) FN,
and (F) PLL-coated PLGA surfaces (original magnification,
x100).
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Figure 3. Numbers of human BMSCs adhesion and proli-
feration on control and protein- or polypeptide- adsorbed PLGA
film surfaces ("P < 0.05 compared to control).
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Figure 4. Numbers of human BMSCs adhesion and proli-
feration on control and protein- or polypeptide-adsorbed PLGA
scaffolds; the cell numbers were determined by the SRB assay
(P < 0.05 compared to control).
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om oiFEe] AAAH ] thEe] MER 7S glow
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FEA BHelA L] Fare HEEVIAEY] 27] HE
o] T7t=HA AAe] 1=tk PLGA L&A &2

Figure 5. SEM pictures of BMSCs seeded (A) control (PLGA),
(B) LM- adsorbed PLGA, and (C) COL IV- adsorbed PLGA
scaffolds after 8 days culture (original magnification, < 100).
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