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Assessment of IFN-γ production by immune and non-immune CD90+ T cells derived from 

C57BL/6 mice conducted by IFN-γ ELISPOT assays 

Purification of the E. coli-expressed recombinant proline-rich protein (rPrp1) was conducted as 

reported (Herr. et al., 2007). The pET32b vector was used for expression of rPrp5.  This vector 

encodes a N-terminal thioredoxin fusion peptide (Trx-Tag™; Novagen; San Diego, CA), which 

enhanced solubility of the recombinant protein during the chromatographic isolation procedure.  

The thioredoxin fusion peptide was removed from the Ni-affinity-purified recombinant protein 

by proteolysis with biotinylated thrombin (Novagen).  The thrombin was then removed with 

small aliquots of streptavidin-agarose as recommended by the supplier.  The endotoxin content 

of stock solutions of the two recombinant proteins was determined by use of a Limulus 

ameboycte lyase kit (QCL-1000; BioWhittaker, Walkersville, MD) as reported ( Herr. et al., 

2007). Purified rPrp1 or rPep5 (1 µg),  plus an adjuvant that contained unmethylated CpG 

dinucleotides in a synthetic oligodeoxynucleotide preparation as reported (Li, et al., 2001),  were 

used to immunize four 8-week-old female C57BL/6 mice. The immunization protocol was the 

same as previously described (Herr et al, 2007).  Two weeks after the second immunization, the 

spleens of the two groups of mice were separately harvested, pooled and macerated.  Isolation of 

CD90+ T cells from the total splenocytes, collection of the antigen-presenting cells (APCs), and 

performance of the enzyme-linked immunospot ( ELISPOT)  assays were the same as reported 

(Tarcha et al., 2006).  In brief, 96-well microplates containing a PVDF membrane disc in each 

well (Multiscreen HTS™ IP; Millipore; Billerica, MA) were coated with monoclonal anti-

murine IFN-γ antibody (Clone# AN-18; eBioscience; San Diego, CA), washed with PBS and 

blocked with HL-1 growth medium (BioWhittaker) containing 2% fetal calf serum.  CD90+ 

immune T cells (4 x 105) plus APCs (2.5 x 105) were then added to each well and incubated with 

or without the recombinant protein ( rPrp1, rPrp5, or medium alone) as described ( Tarcha et al., 



2006).  After incubation, the cells were removed from the filtration membrane of each well, the 

plates were washed, and biotin-labeled anti-IFN-γ monoclonal detection antibody (Clone# R4-

6A2-biotin; eBioscience) was added to the wells followed by streptavidin-alkaline phosphatase.  

The plates then were washed and the phosphatase substrate BCIP/NBT (KPL, Gaithersburg, 

MA), was added for color development.  Each membrane was analyzed using an automated 

ELISPOT reader system (ZellNet Consulting Inc. Fort Lee, NJ).  The frequency of IFN-γ 

secreting antigen-specific CD90+ T-cells was calculated as the number of spots per 4 x 105 

CD90+ T-cells seeded in the presence of antigen minus the number of spots per equal number of 

CD90+ T-cells in medium alone. 
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