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Examination of CD4+CD25+CD127lo Treg and Treg subpopulations (Pop I-
III) showed an increase in Pop II following culture with rIL-2 and MBP-
primed irradiated self-stimulators (5.17% vs 11%), whilst Pop I and III 
decreased (9.76% vs 5.4%; 64.45% vs 20.9% respectively) (Figure 4).
 There was an overall increase in CCR6 and CXCR3 expression within Pop 
II and III. rIL-2 stimulation reduces Pop I and II proportions compared to 
cultures without rIL-2 (5.4% vs 10.2% Pop I; 11.0% vs 14.9% Pop II) 
(Figure 5). 

Activation of Human CD4+CD25+CD127lo Treg with autoantigen and 
rIL-2

Cheng L, Verma ND, Al-Atiyah R, Carter, N, Tran GT, Hall BM, Hodgkinson SJ
Immune Tolerance Group, Ingham Institute and Medicine, UNSW Australia, Neurology and Renal Liverpool Hospital, Liverpool, 

NSW Australia.

Human T regulatory cells (HuTreg), described as CD4+CD25+CD127loFoxp3+ Treg, suppress autoantigen and alloantigen-specific immune responses in 
autoimmunity and allograft rejection. HuTreg are heterogenous and comprise of three populations; Pop I (Foxp3+CD25+CD45RA+) resting Treg; Pop II 
(Foxp3hiCD25hiCD45RA-) activated Treg and Pop III (Foxp3+CD25+CD45RA-) including both Treg and activated effector T cells (Figure 1) (Miyara et al., 
2009). HuTreg express chemokine receptors of activated T cells, including CXCR3 (Th1), CCR6 (Th17), CCR4 (Th2), which promote migration to 
inflammatory sites.

Peripheral blood mononuclear cells (PBMC) from blood of healthy 
volunteers were cultured for 4 days with rIL-2 and autoantigen myelin 
basic protein (MBP) primed irradiated self-stimulators. Cells were 
examined using multicolour flow cytometry and data acquired with BD 
FACSCanto II using BD FACSDiva software (v8.0). FlowJo (v10) analysis was 
performed to identify changes in Treg Pop I, II, III.

rIL-2 and autoantigen activated HuTreg display increased chemokine 
receptor expression, guiding the identification of antigen-specific Treg for 
clinical therapy.

Figure 1. Human CD4+ cells gated on CD45RA and Foxp3/CD25 comprise of 5 populations. Conventional naïve and memory T cells (Tcon) are Foxp3- cells that cannot perform suppressive functions. Population I represent a naive 
population capable of differentiating into activated Tregs with the ability to suppress immune activity. Population II are activated Tregs and have a high proliferative capacity, also possessing stronger suppressive abilities. Population 
III cells are cytokine secreting cells, including effector T cells that temporarily express Foxp3 and can produce inflammatory cytokines. 

Generation of cells with antigen-specific suppression to autoimmune responses is a key goal for therapy. Here, we examined if HuTreg could be activated in 
vitro with autoantigen and rIL-2.

Our rat models have shown CD4+CD25+Treg activated with autoantigen and rIL-2 express high levels of 
Foxp3, CD25 and specific cytokine receptors such as IFN-g (IFNGR) and IL-12 (IL-12Rb2) (Figure 2). These 
cells are antigen-specific and have enhanced capacity to suppress experimental autoimmune 
encephalomyelitis (EAE) (Tran et al., 2020). 

Figure 2. (a) Murine model of antigen-specific Treg subtype differentiation similar to T helper cell subtypes Th1, Th2 upon stimulation with alloantigen (Verma 
et al., 2009). In the Ts1 pathway, initial stimulation with alloantigen and IL-2 induces Ts1 cells. Subsequent exposure to IL-12 in presence of alloantigen 
generates Th1-like Tregs are more potent suppressors than naïve Treg. Conversely, in the Ts2 pathway, IL-4 and alloantigen induce Ts2 cells expressing IL−5Rα, 
which can be further activated by IL-5 and specific antigen into specialized Th2-like Tregs. (b) When stimulated with autoantigen and  IL-2, Treg take on a Ts1-
like phenotype with enhanced antigen-specific immune suppressive abilities such as preventing autoimmune mediated demyelination. 
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Figure 3. Flowcytometry gating strategy. 
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Figure 4. FACS representation of 
changes in profile in CD4+CD25+CD127lo 
Treg subpopulations based on 
Foxp3/CD25 and CD45RA expression

Figure 4. FACS representation of 
CD4+CD25+CD127lo Treg subpopulations 
based on Foxp3/CD25 and CD45RA 
expression in fresh PBMCs and PBMCs 
cultured in media with additional cytokines 
and/or autoantigen MBP. Populations Ia 
and IIa are two new subpopulations 
identified as cells from Population I and II 
that express higher levels of Foxp3. A 
representative experiment is shown.

Figure 5. FACS representation of changes in chemokine 
expression subpopulations in CD4+CD25+CD127lo Treg 
subpopulations
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Figure 5. FACS representation of changes in 
chemokine receptor CCR6 (panel A) and 
CXCR3 (panel B) expression on 
CD4+CD25+CD127lo Treg subpopulations  I-
III, Ia and IIa following 4 days of culture
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1.62% 37.5% 57.3% 0% 48.6%

1.41% 3.53% 66.9% 76.2% 50.5%

1.32% 5.00% 63.7% 75.3% 52.9%

3.60% 4.05% 51.4% 68.5% 50.3%

1.11% 5.22% 62.3% 63.2% 52.5%

1.19% 4.11% 45.0% 61.8% 44.1%

8.15% 62.5% 55.6% 0% 36.7%

3.68% 14.1% 29.9% 41.7% 18.8%

3.97% 12.57% 30.4% 43.9% 22.3%

4.89% 7.09% 30.9% 46.7% 35.3%

2.97% 15.7% 36.0% 51.0% 25.2%

4.03% 11.3% 33.7% 43.4% 30.9%

a)
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with or without additional cytokine and autoantigen MBP. A representative experiment is show.
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