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Statement of Purpose: Biomaterials constructed from 
self-assembling peptides have been investigated in recent 
years as defined cell culture matrices, delivery vehicles 
for soluble therapeutics, and scaffolds for regenerative 
medicine.1 However, although a number of recent reports 
have described examples of self-assembled peptide 
biomaterials that are non-inflammatory in vivo, little is 
known regarding their potential for immunogenicity. It is 
possible that the oligomerized and non-native structures 
of some self-assembled biomaterials may be capable of 
engaging immune processes, as has been observed for 
synthetic vaccines2 and for protein based therapeutics.3  
Understanding how these materials are tolerated in vivo 
will enable the field to focus on structures likely to be 
minimally immunogenic or non-immunogenic within 
their ultimate in vivo applications. Here, we investigated 
the immunogenicity of two different self-assembling 
peptide systems. First, a self assembling peptide hydrogel 
inspired by the coiled coil domain of mouse fibrin was 
developed by making targeted amino acid substitutions in 
peptides from the gamma chain of fibrin (γ51-85) to 
produce an engineered peptide that reliably formed coiled 
coil bundles.  This work was based on a similar design 
using human fibrin recently reported by our group.4  
Conjugating this peptide to polyethylene glycol (PEG) 
produced a peptide-PEG-peptide triblock molecule which 
self assembled into hydrogels (schematic in Fig. 1a). 
Second, co-assembling peptides based on the β-sheet 
fibrillizing sequence Q11 were investigated, including an 
RGD-functionalized variant of Q11.  In parallel work, we 
are investigating these materials as defined matrices for 
endothelial cell culture and as coatings for biomedical 
implants (colloidal gold-labeled ligand-bearing fibrils 
shown in Fig. 1b).5   
Methods: Peptides were synthesized on a CS Bio 136 
peptide synthesizer and were >95% pure. C57BL/6 mice 
were immunized and boosted subcutaneously with native, 
engineered, or triblock peptides derived from fibrin or 
with Q11 (Ac-QQKFQFQFEQQ-Am), RGD-Q11 (Ac-
GGRGDSGGG-Q11-Am) or a mixture of 90% Q11+10% 
RGD Q11.  Positive controls were a known immunogenic 
peptide in complete Freund’s adjuvant (CFA).  Spleen 
and lymph node cells harvested from the immunized mice 
were then challenged in vitro with the immunizing 
peptide and assayed for production of interferon-γ and IL-
2.  Anti-peptide IgG was detected in the sera with ELISA.  
Results: For the coiled coil system, evaluating the native 
peptide, the engineered peptide, and the triblock peptide-
PEG-peptide in parallel enabled a systematic comparison 
of how material construction influences immunogenicity. 
We observed an increased IgG response towards the 
peptide-PEG-peptide self-assembling triblock compared  
 
 

Figure 1. Schematic of the self assembling peptide-PEG-peptide 
triblock polymer hydrogels designed from fibrin (a). TEM image of an 
avidin-gold labeled RGD-Q11 peptide fibrils showing ligand display on 
the surface of the fibrils (b). The triblock showed a significant IgG 
response compared to the native or engineered peptides (c). In contrast, 
Q11, RGD-Q11, and  10% RGD Q11 mixtures did not elicit any 
measurable production of  anti-peptide IgG (d). 
 
with either the native or engineered peptides, suggesting 
that self-assembly and network formation could have 
contributed to immunogenicity (Fig. 1c). Levels of IL-2  
and IFN-γ remained low in triblock-challenged splenocyte 
cultures, however, suggesting a possible T-independent B 
cell activation. In this mechanism, multiple epitopes 
presented in a repetitive fashion crosslink B cell receptors 
and result in antibody production without T cell help.6 It 
is possible that the peptide hydrogel described here could 
have engaged a similar process. No anti-peptide IgG 
production was observed in mice immunized with Q11, 
RGD-Q11, or co-assemblies of the two peptides (Fig. 1d), 
indicating that the β-sheet fibrillizing peptides did not 
present immunologically recognizable epitopes despite 
their non-native amino acid sequences, and despite the 
fact that the RGD ligand can be bound by cells in culture5 
or labeled via biotin/avidin for visualization by TEM (Fig. 
1b).   
Conclusions: The data presented here indicate that the 
immunogenicity of biomaterials constructed from self-
assembling peptides and peptide-polymer conjugates may 
be dependent on the nature of their self-assembly. 
Interestingly, enhanced immunogenicity was observed for 
self-assembled coiled coil-based materials upon 
oligomerization, but no immunogenicity was observed for 
β-sheet fibrillized materials.  
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