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Doxa-inducible ROSA-rtTA-IL-21-Tg mice 
We generated a unique IL-21-Tg mouse model in which the administration of doxacycline induces the 
systemic upregulation of the IL-21 gene. Doxa-inducible IL-21-Tg mice were generated in the Zajac 
Lab at UAB using a targeting vector designed to insert an optimized form of the reverse tetracycline-
controlled transactivator (rtTA-M2) downstream of the Gt(ROSA)26Sor promoter. Transgenic C57BL/6 
mice expressing mIL-21 cDNA under the control of a tetracycline-dependent promoter were crossed to 
ROSA-rtTA mice. To generate tetracycline-inducible interleukin IL-21 transgenic mice, a Sal I-Xba I 
restriction fragment encoding mouse IL-21 cDNA was subcloned into the pTRE-Tight vector (Clontech, 
Cat. No. 631059). Subsequently, an Xho I fragment that includes the pTight/Tet-responsive promoter, 
IL-21 cDNA and the SV40 poly A tail (for a total of 1042 bp), was prepared from this plasmid and was 
provided to the University of Alabama at Birmingham Transgenic Mouse Facility for microinjection 
into C57BL/6 oocytes. Two founder lines of IL-21 transgenic mice were generated and maintained as 
heterozygotes by crossing with C57BL/6 mice. These mice were further crossed with B6.Cg-
Gt(ROSA)26Sortm1(rtTA*M2)Jae/J mice (Jackson Laboratory, Stock# 006965) for initial studies to evaluate 
the induction of IL-21. The tetracycline-inducible gene regulation system is a valuable tool that allows 
temporal and dose-dependent regulation of target transgene expression in vivo. Therefore, IL-21 can be 
induced and over-expressed at certain timepoints. Experiments to test the effect of IL-21 upregulation 
were performed on doxacycline-inducible IL-21-Tg mice. These mice were rendered diabetic at 7-8 
weeks of age with STZ treatment. Mice were transplanted with BALB/c islets and treated the same day 
with doxacycline (2 mg/ml in drinking water until rejection). Islet-transplanted doxacycline-inducible 
IL-21-Tg mice without doxacycline administration and WT C57BL/6 mice treated with doxacycline 
served as controls.  
 
Determining FoxP3-DNA methylation using Pyrosequencing   
Genomic DNA was isolated from Tregs generated in the presence of 150 ng/ml rmIL-21 or150 ng/ml 
mIL-21R.Fc or medium alone (as described above) using a DNeasy Tissue Kit (Qiagen). Extracted DNA 
was amplified using high-fidelity DNA polymerase, and the sequence of the FoxP3 gene was verified by 
sequencing (GenBank accession number DQ821273). To determine the methylation status of CpG 
sequences in the FoxP3 gene, bisulfite modification and Pyrosequencing were performed at EpigenDX 
as previously described. Bisulfite modification, which converted unmethylated cytosines to uracils, was 
performed using an EZ DNA Methylation Kit (Zymo Research) according to the manufacturer’s 
instructions. The efficiency of bisulfite treatment, as measured by the conversion of cytosines not 
contained in CpG sites into uracils, was >97% in all experiments. The Pyrosequencing reactions were 
performed on a PSQ HS96 Pyrosequencing system (Biotage), and data were analyzed using its 
methylation-analysis software. We studied 2 different regions of FoxP3 DNA, a hypermethylated Intron 
1 region (+4310 to +4472 from TSS) of 241 pb containing #9 of CpG (ADS568) and an hypomethylated 
Distal Promoter region (-5755 to -5545 from TSS) of 267 bp containing #25 CpG (ADS657). 
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Supplementary Figure 1. IL-21/IL-21R overexpression enhances the alloimmune response. The 
allostimulatory ability of IL-21-overexpressing CD4+ T-cells (obtained from IL-21-plasmid-treated 
mice) or of IL-21R-/- CD4+ T-cells was evaluated in anti-CD3/-CD28 stimulation assays or during MLR 
allostimulation, (n=3 experiments/condition). An increase in the frequency of IFN-γ-producing CD4+ T-
cells was evident when cells were harvested from IL-21-plasmid-treated mice and challenged with anti-
CD3/-CD28 (WT vs. IL-21-plasmid-treated, *p=0.04), (A) or donor (BALB/c H2d) DCs as stimulators 
(WT vs. IL-21-plasmid-treated, *p<0.0001), (B). No differences were evident when IL-21R-/- CD4+ T-
cells were used as responders (ns), (C and D). 
 

 
 


