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in the absence of Tregs through substitution with CTLA-4 or
neutralization of IL-2.

Methods

Mice

Foxp3DTR mice on the C57BL/6 background6 were analyzed at 8-12 weeks
of age. Doses of 0, 2.5, 5.0, 7.5, 10, or 20 �g/kg diphtheria toxin (DT;
Sigma-Aldrich) were administrated intraperitoneally to Foxp3DTR mice on
days 0, 1, 3, and 6. BrdU (1 mg; Becton Dickinson) was administered daily
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are consistent with the role Tregs play in suppressing the
magnitude of immune responses; however, they are not suffi-
cient to explain the Th1 bias caused by Tregs, because both Th1
and Th2 were affected equally.
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expression of activated caspase 3, which sensitively marks cells
in the early stages of apoptosis.30 There was no significant
change in the proportion of Th1 cells expressing activated
caspase 3 in wild-type versus DT-treated Foxp3DTR mice
(Figure 4C). However, in wild-type mice the proportion of Th2
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CTLA-4 expression on Tregs releases autoreactive Th2 cells.
Because CTLA4 is a candidate susceptibility gene for rheumatoid
arthritis, type 1 diabetes, systemic lupus erythematosus, celiac
disease, Graves disease, and Hashimoto thyroiditis,45-48 partial
CTLA-4 deficiency on Tregs may be a common contributor to
multiple diseases. These studies suggest that such a defect may
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