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counted blind after 2 days by external consulting firm, Zell net.

The culture medium used for C3d [2,9] consisted of RPMI.1640 + 
Glutamax, with 10% human serum (blood type A/B), supplemented 
with fresh 1% L-glutamine, 1% 1M HEPES). IL2 (10 ng/ml), IL7 (20 
U/ml) were added on day 1. About half of this medium was removed 
by suction on day 5 and replaced with fresh media + peptides as 
formulated on days 0 and 1. After 10 days incubation collects and 
count cells, prepares them for ELISpot assay [2,9].

In summary, Li showed that Treg from HCV patients produced 
little or no IFNγ, while Knopf et al. study showed that total PBMC 
from normal subjects produce IFNγ in response to (C3d). 

Future Experiments I 
In hepatitis patients infected with HCV, the CD25+ Treg cells do 

not produce IFNγ, even against a strong polyclonal stimulus by anti-
CD3/IL2 for 6 hrs; BUT conventional T cells (CD25-) can produce 
IFNγ under the same condition [5]. We plan to collect additional 
phenotype data on CD4+ T-cells stimulated by C3d peptides in healthy 
donors [2,9] to determine whether IFNγ-producing cells detected 
previously are conventional T cells (CD25-) or Tregs (CD25+) [10]. 
IFNγ responses may be considered as anatomically associated with 
Ab (B-cell surface Ig) or TCR responses. Surface-Ig or TCR molecules 
are specific to the inducing antigens.

Future experiments II 
Assuming any differences in results between C3d and HCV 

models are not due to technical issues, such as incubation time or 
concentration of IL2 or IL7 in medium, if C3d peptide-stimulated 
healthy donor natural CD4+CD25+ Treg cells produce IFNγ, [2,9] 
We would like to consider the possibility of there being of an inducer 
or inhibitor for IFNγ production in each of the two systems: [2,9] 
vs [5]. We plan to spike this culture with HCV coat protein peptide 
antigen, to find out whether foreign antigen can inhibit Treg IFNγ 
response to C3d. We will culture HCV/patient PBMC with C3d, to 
find out whether self-antigen can reverse the non-IFNγ phenotype 
of HCV patient Treg cells. Such dominance assays will be conducted 
in vitro. A series of different incubation times (0, 5, 10, 15, 20 days or 
longer) of each peptide preparation alone (C3d or HCV core protein), 
since longer times of peptide exposure may allow slower growing 
cell populations to expand to detectable concentration and order of 
addition may be important to dominance of interactions. Will the 
detection of IFNγ be a dominance issue? If the C3d peptide addition 
dominates, then we probably conclude that Treg is non-proliferate in 
vitro when given its cognate antigen [11].

References
1. De Groot AS, Bishop EA, Khan B, Lally M, Marcon L, Franco J, Mayer KH. 

Engineering immunogenic consensus T helper epitopes for a cross-clade HIV 
vaccine. Methods. 2004; 34: 476-487.

2. Knopf PM, Rivera DS, Hai SH, McMurry J, Martin W, De Groot AS. Novel 

Introduction
Amino acid (AA) sequences found in human protein C3d 

(Complement fragment) are predicted by computer algorithm 
“EpiMatrix” to be MHC class II-binding T-cell epitopes [1]. Synthetic 
peptides with these sequences added to cultures of normal WBCs 
stimulate mitosis of CD4+ T-cells producing interferon gamma 
(IFNγ) [2], although their functional phenotypes have not yet been 
determined. A different mixture of 28 synthetic peptides (18mer 
T-cell epitopes overlapping by 11 AAs spanning the entire hepatitis 
C virus (HCV) core protein) [3,4] when added to PBMCs of chronic 
HCV patients, IFNγ production by CD25+ Treg cells was not observed 
but CD25- T conventional (Tconv) cells retained the ability to produce 
IFNγ [5]. Naturally occurring Tregs [thymus-derived regulatory T 
cells] are an important cell type in the maintenance of peripheral 
tolerance [6-8]. In humans, such Tregs are present within the CD4+/
CD25hi cell population, expressing transcription factor FoxP3, which 
controls their immunosuppression activity. De Groot [9] added C3d 
peptides to WBCs of normal healthy donors, 3 different peptides of 
complement protein C3d [p223-246; p248-266; p269-286: (18-24 
AAs)], each prepared with peptides blocked at their N/C-terminals to 
protect them from terminal AA proteases), alone or in a pool. These 
C3d peptides are considered as derived from self-antigen (C3).

Methods of IFNγ detection differed in the two laboratories: flow 
cytometry (FACS) vs ELISpot [2,5,9]. Incubation times also were 
unequal. Incubation with HCV peptides was 5 days; while with 
C3d peptides was 10 days [2,5,9]. Shorter and longer times may be 
explored in future. Li et al. followed one of the classical intracellular 
cytokine detection procedures: they incubated HCV peptides with 
chronic hepatitis patient PBMCs for 5 days; cultures were harvested 
and re-stimulated with anti-CD3 and IL2 for 6 hours in the presences 
of Brefeldin A, followed by surface/intracellular staining. WBCs in 
floating (buffy coat) layer on top of the Ficoll gradient from “normal” 
healthy donor blood (cryo-preserved in liquid nitrogen) after thawing 
and centrifugation [2,9]. Most RBCs and ruptured-cell membrane 
with cytoplasm contents pelleted; floating WBCs were induced with 
C3d peptides. On day 10, PBMCs were harvested and added (2.5 x 105 
cells per well) to Mabtech® plates pre-coated with anti-IFNγ antibody, 

Letter to the editor

Immune Functions of Peptides from Self-Protein Versus 
Foreign Viral Protein
Knopf PM1* and Li S2

1Department of Molecular Microbiology & Immunology, 
the Warren Alpert Medical School, Brown University, 
USA
2Chief Executive Director,  Aisling H Northwood Films

*Corresponding author: Knopf PM, Department of 
Molecular Microbiology & Immunology, Box G-B5, Brown 
University, Providence, RI, USA, Tel: 4018630680; Fax: 
4018631971; E mail: paul_knopf@brown.edu

Received: May 14, 2014; Accepted: June 10, 2014; 
Published: June 12, 2014

Austin
Publishing Group

A

http://www.ncbi.nlm.nih.gov/pubmed/15542374
http://www.ncbi.nlm.nih.gov/pubmed/15542374
http://www.ncbi.nlm.nih.gov/pubmed/15542374
http://www.ncbi.nlm.nih.gov/pubmed/18180801


Austin J Vaccines & Immunother 1(1): id1001 (2014)  - Page - 02

Knopf PM Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

function of complement C3d as an autologous helper T-cell target. Immunol 
Cell Biol. 2008; 86: 221-225.

3. Kanda T, Steele R, Ray R, Ray RB. Inhibition of intrahepatic gamma interferon 
production by hepatitis C virus nonstructural protein 5A in transgenic mice. J 
Virol. 2009; 83: 8463-8469.

4. Moise L, Gutierrez AH, Bailey-Kellogg C, Terry F, Leng Q, Abdel Hady KM, 
et al. The two-faced T cell epitope: examining the host-microbe interface with 
JanusMatrix. Hum Vaccin Immunother. 2013; 9: 1577-1586.

5. Li S, Jones KL, Woollard DJ, Dromey J, Paukovics G, Plebanski M, et al. 
Defining target antigens for CD25+ FOXP3 + IFN-gamma- regulatory T cells 
in chronic hepatitis C virus infection. Immunol Cell Biol. 2007; 85: 197-204.

6. Hori S, Nomura T, Sakaguchi S. Control of regulatory T cell development by 
the transcription factor Foxp3. Science. 2003; 299: 1057-1061.

7. Sakaguchi S. Naturally arising Foxp3-expressing CD25+CD4+ regulatory T 

cells in immunological tolerance to self and non-self. Nat Immunol. 2005; 6: 
345-352.

8. Sprent J. Central tolerance of T cells. Int Rev Immunol. 1995; 13: 95-105.

9. De Groot AS, Ross TM, Levitz L, Messitt TJ, Tassone R, Boyle CM, et al. 
C3d adjuvant effects are mediated through the activation of C3d-specific 
autoreactive T cells. (under revision for Immunology and Cell Biology). 2014. 

10. Kamate C, Lenting PJ, van den Berg HM, Mutis T. Depletion of CD4+/CD25 
high regulatory T cells may enhance or uncover Factor VIII-specific T-cell 
responses in healthy individuals. J Thromb Haemost. 2007; 5: 611–613.

11. Fontenot JD, Rudensky AY. A well adapted regulatory contrivance: regulatory 
T cell development and the forkhead family transcription factor Foxp3. Nat 
Immunol. 2005; 6: 331-337.

Citation: Knopf PM and Li S. Immune Functions of Peptides from Self-Protein versus Foreign Viral Protein. Austin 
J Vaccines & Immunother. 2014;1(1): 2.

Austin J Vaccines & Immunother - Volume 1 Issue 1 - 2014
Submit your Manuscript | www.austinpublishinggroup.com
Knopf PM and Li S. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/18180801
http://www.ncbi.nlm.nih.gov/pubmed/18180801
http://www.ncbi.nlm.nih.gov/pubmed/19553305
http://www.ncbi.nlm.nih.gov/pubmed/19553305
http://www.ncbi.nlm.nih.gov/pubmed/19553305
http://www.ncbi.nlm.nih.gov/pubmed/23584251
http://www.ncbi.nlm.nih.gov/pubmed/23584251
http://www.ncbi.nlm.nih.gov/pubmed/23584251
http://www.ncbi.nlm.nih.gov/pubmed/17199111
http://www.ncbi.nlm.nih.gov/pubmed/17199111
http://www.ncbi.nlm.nih.gov/pubmed/17199111
http://www.ncbi.nlm.nih.gov/pubmed/12522256
http://www.ncbi.nlm.nih.gov/pubmed/12522256
http://www.ncbi.nlm.nih.gov/pubmed/15785760
http://www.ncbi.nlm.nih.gov/pubmed/15785760
http://www.ncbi.nlm.nih.gov/pubmed/15785760
http://www.ncbi.nlm.nih.gov/pubmed/8789423
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2007.02336.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2007.02336.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2007.02336.x/abstract
http://www.ncbi.nlm.nih.gov/pubmed/15785758
http://www.ncbi.nlm.nih.gov/pubmed/15785758
http://www.ncbi.nlm.nih.gov/pubmed/15785758

	Title
	Introduction
	Future Experiments I 
	Future experiments II 

	References

