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Mechanisms of tissue injury in lupus nephritis 
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Balance between Yin and Yang 

Cao X. Nat Immunol.  

2008; 9:339-42 
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Importance of nTreg in the maintenance of 
homeostasis 

 Scurfy mice lack Treg: mice died 3-4 weeks after birth 

 

 

 

 

 
 

• Immune dysregulation 

• Polyendocrinopathy 

• Enteropathy 

• X-linked syndrome 

 

 IPEX in human 

CD4+CD25+; Thymus; Foxp3; Suppressor Cells  



Therapeutic effects of nTregs on the established 
autoimmune diseases are unsatisfactory 

 Injection of CD4+CD25+ cells to the established CIA failed to 
suppress CIA 

 Bardos et al. Arthritis Res Ther. 2003; 5:R106-R113  

 Morgan et al. Arthritis Rheum. 2005; 52:2212 

 Frey et al. Arthritis Res Ther. 2005; 7: R291-301 

 Zhou et al. Cutting-Edge, J Immunol. 2010; 185:2675 

 

 Injection of expanded CD4+CD25+ cells to the established lupus 
had mild protective effect (Scalapino KJ et al. J Immunol, 2006;177:1451-1459) 

 

 Injection of CD4+CD25+ cells failed to control Th17-mediated 

gastritis (Huter EN et al. J Immunol, 2008;181:8209-8213)  

 



nTregs become Th17 and Th2 cells when 
stimulated with IL-6 

Xu et al, Cutting-Edge, J Immunol.  

2007;178:6725-6729.  

 

Zheng SG et al, Cutting-Edge  

J Immunol. 2008; 180:7112-7126  
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Flavell group: Nature 

2007; 445|: 766-770 
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DBC1 knockdown cells are resistant to TNF-α  
mediated FOXP3 degradation 
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The ubiquitin ligase Stub1 negatively modulates 
Treg function by promoting degradation of Foxp3 

Teff only Teff + Treg 
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Treg Product Patent 
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Zheng Group 



TGF-β-induced iTregs come from CD4+CD25- cells 
 

2002; 169: 4183-4189 

2010 



Phenotype and  

Function of iTregs 

Suppression in vitro 



iTreg Can Suppress T Cell Proliferation in vitro 
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iTregs suppress EAE 

Zhou et al. J Mol Cell Biol; 2010 2:164-9 
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iTregs but not nTreg ameliorate the severity of established CIA  

Day 50 

 Naive              CIA          CIA+nTregs   CIA+iTregs 

Day 56 

Kong et al. Ann Rheum 

Dis, 2012  
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Stability and functionality of Treg subsets in vitro 
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 Zheng et al. J Immunol, cutting-edge, 2008 

O'Connor RA, et al and Anderton SM. 

J Immunol. 2010; 185:7235-43  

 



  
 Colitis. Fantini MC, et al. Gut. 2006; 55:671-80.  

 

 T1 Diabetes: You S, et al. PNAS. 2007;104:6335-40 

 

 Gastritis: Huter EN, et al. J Immunol. 2008;181:8209-13. 

 

 EAE: Selvaraj RK, Geiger TL. J Immunol. 2008;180:2830-8. 

 

 cGVHD: Su H, et al. Br J Dermatol. 2008;158: 1197-209 

 

 Asthma: Weiss JM, et al. J Exp Med. 2012; 209:1723-42 

 

 Allograft rejection: Zheng et al, Int Immunol. 2006; 18:279-89;  

Yang H, et al. Transplantation. 2012; 93:580-8 
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iTregs and Autoimmune Diseases and 
Transplantation  



 Can iTreg suppress Th2 or B cells? 
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Questions?  



iTregs suppress asthma  
 

Xu W, et al. Plos One 2012; 7(7): e40314  



Adoptive Transfer of iTreg Cells Altered 

Cytokine Production 



Gleichmann, J. Exp. Med. 155:1501; 1982 

Chronic Graft-verse Host Disease 

with a typical lupus syndrome  



TGF-ß induced iTreg cells suppress 
autoantibody production 



iTreg cells prevent lupus-like 
nephritis in cGVHD model  
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Autologous iTreg can suppress lupus development 



 iTreg  displayed superior effect on the production 
of antibodies in vivo 



 iTreg  displayed superior effect on the production 
of antibodies in vivo 



Both nTreg and iTreg suppress B cell 
activation and differentiation  

MS reversion 



Both nTreg and iTreg suppress B 
proliferation and IgG production  

MS reversion 



iTreg but not nTreg suppress  
B cells with cytotoxicity  
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