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様式３ 

論  文  内  容  の  要  旨  

  〔   題     名   〕

Aryl Hydrocarbon Receptor Negatively Regulates Type I Interferon Production and 

Developme nt of Murine Lupus. 

(Aryl Hyd ro carbon Receptorは I型 イ ン タ ー フ ェ ロ ン 生 産 と マ ウ ス ル ー プ ス 発 生 を 制 御 す る 。) 

  学 位 申 請 者    LE E SOYOUNG     

Systemic lupus erythematosus (SLE) is a highly heterogenous multi-organ autoimmune disorder characterized 

by the production of diverse autoantibodies and a broad spectrum of clinical manifestations. The aetiology 

and pathogenesis of lupus remains thus far unclear. Although all the key components of the immune system are 

involved in the pathogenesis of lupus, our current understanding highlights an important role for 

autoantibodies against RNA-containing protein complexes and immune complex deposition leading to inflammation. 

The RNA found in these complexes is capable of promoting the production of interferon (IFN)-α through the 

stimulation of toll-like receptors (TLRs). Importantly numerous studies in both animals and humans now suggest 

an important role for type I IFN in the pathogenesis of this disease. Type I IFN production is induced through 

TLR signaling. Type I IFN signaling and subsequent feedback induction of type I IFN production, are critically 

dependent on the STAT 1 transcription factor. However, how type I IFN activity is regulated through inhibition 

of STAT 1 function is poorly understood.  

Here, I demonstrated the relationship between AHR and type I IFN production firstly in this study. I show 

that type I IFN production and signaling both in cultured plasmatoid dendritic cells (pDCs), and in vivo, 

is significantly higher in Aryl hydrocarbon receptor (AHR) knockout mice compared to wild-type mice, following 

stimulation with TLR 7/9 agonists. I demonstrate that through TLR 7/9 signaling and IFN-α by itself, expression 

of AHR is induced, which in-turn forms an inhibitory interaction with STAT 1. This interaction attenuates 

both type I IFN signaling and in-turn, positive-feedback induction of type I IFN. Furthermore, in 

pristane-induced murine lupus (type I IFN-dependent disease), I found that production of type I IFN and 



expression of IFN-stimulated genes in AHR knockout mice is higher than in wild-type mice. In contrast, type 

I IFN and expression of IFN-stimulated genes in AHR over expression mice or AHR agonist-treated mice is inhibited 

compare to wild-type mice or AHR agonist-untreated mice. In conclusion, my study suggests that AHR negatively 

regulate type I IFN signaling and production through TLR 7/9, and the pristane-induced murine lupus. 




