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Introduction: Dendritic cells (DCs) are known to be the 
‘gatekeepers’ to the adaptive arm of the immune response. 
They are specialist antigen-presenting cells with the unique 
ability to ingest, process and present antigen, and 
subsequently activate naïve lymphocytes in peripheral 
lymphoid tissue.  Others have exploited this trait to develop 
DC-based vaccines for the immunotherapy of cancer, auto-
immune diseases and evasion of transplant rejection. This 
concept typically involving ex-vivo DC isolation, maturation 
and expansion, and delivery to T-lymphocytes has been 
shown to be effective in various animal models.1,2 DC-based 
vaccination is still, however, in its infancy. Optimization, 
standardization and quality control of this method is now 
beginning to be addressed. The platform for ex-vivo DC 
maturation is one area currently being scrutinized to improve 
the efficacy DC immunotherapy. Currently, ex-vivo DC 
culture is performed in polystyrene tissue-culture grade 
substrates. This method may be producing suboptimal DC 
conditioning, especially when considering that the biology of 
DCs is adhesion-dependent.3,4 Adhesive proteins, such as 
fibronectin, provide multifunctional cues that guide cell 
function via integrin binding. Integrins are heterodimeric 
transmembrane proteins that can prompt intracellular 
signaling pathways when bound to oligopeptide signaling 
domains within extracellular proteins.5 In this project we 
developed biomimetic substrates with specific integrin-
targeting ligands and non-adhesive background so as to 
promote the activation of DCs cultured on this surface. 
Specifically, we modified self-assembled monolayers 
(SAMs) of carboxy-terminated poly(ethylene glycol) 
(COOH-PEG) alkane thiols on gold with controlled densities 
of adhesive motifs (e.g. Arg-Gly-Glu [RGD] peptide) to 
understand the biology of adhesion-mediated DC activation 
which may be relevant to tissue specific immune responses 
and toward the engineering of vaccines. 

Materials and Methods: 
Immature DCs (iDCs) were obtained by culturing precursors 
isolated from bone marrow of C57BL/6j mouse in the 
presence of 20ng/ml of growth factor GM-CSF for 10 days 
with half-media change every alternate day. Oxygen plasma-
cleaned slides were coated with a thin layer of gold and 
derivatized with (COOH-PEG) to present SAMs able to 
covalently bind peptides (RGD, CS1, PD2, P2) through N-
hydroxysuccinimide (NHS) chemistry. Surface density of 
tethered ligands was determined by enzymatic digestion of 
fluorescently labeled ligands and quantified by fluoremetry. 
DCs were cultured on adhesive substrates for 24 hours. 
Immature DCs and DCs +LPS were included as controls. 
Dendritic cell maturation was quantified by measuring cell 
surface marker levels (MHC II, CD80, CD 86) by flow 
cytometry.  
 
 
Results and Discussion: 
Surfaces generated through grafting peptides onto passive 
backgrounds have differential effects on adhesion and 
spreading of DCs based on surface density of the peptide and 

the type of peptide immobilized. (See Fig.1) The activation 
profile of DCs cultured on adhesive surfaces is contingent on 
the ligand-integrin interaction. (See Fig.2 and Fig.3) We also 
intend to determine DC cytokine production of and ability to 
stimulate T-cells.  
 

 
Fig.1: DC adhesion and spreading on different adhesive substrates; (a) 0.5% 
PEG-COOH, (b) Low surface density RGD, (c) High surface density RGD. 
 

 
Fig.2: MHC II profile; (a) iDCs, (b) DCs + LPS, (c) RGD, (d) P2, (e)CS1, (f) PD2 

 

 
Fig.3: Co-stimulatory molecules profile; (a) iDCs, (b) DCs + LPS, (c) RGD, (d) 

P2, (e) CS1, (f) PD2 
 

Conclusions: 
We have developed biomimetic surface which through 
ligand-integrin interactions can influence the adhesion, 
morphology and activation of dendritic cells. There is notable 
upregulation of MHC II complexes for DCs cultured on all 
four peptides. However, significant upregulation in co-
stimulatory molecules is only observed for the RGD and CS1 
peptides. These results indicate integrin-mediated adhesion 
plays a role in activation of DCs and should be further 
investigated to outline the mechanism involved. 
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