
Conclusions:  
•  B7-H3/TLT-2 pathway is involved in the induction of ACAID.  
•  B7-H3 expressed on CECs plays a role in protecting CECs from destruction by activated CD4+ T cells. 
•  Thus, B7-H3/TLT-2 pathway maintains acceptance of corneal allografts by inducing ACAID as a systemic effect and   
    suppressing allo-reactive CD4+ T cells within the eye as a local effect. 

 
 
 

Protective role of B7-H3/TLT-2 pathway in acceptance of corneal allografts   

Background: 

Methods and Results 1: B7-H3-mediated suppression is ACAID-dependent 

・B7-H3 mRNA was strongly expressed in all corneal grafts. 
・TLT-2 mRNA was strongly expressed in rejected allografts and weakly 
expressed in accepted allografts, but not in syngeneic grafts. 
•  TLT-2 was expressed in the corneal endothelium and epithelium in the   
allografts. 
•  These corneal allografts were infiltrated with TLT-2+CD11b+ cells and 
TLT-2+CD4+ cells 

Expression of B7-H3 and TLT-2 in corneal allografts  
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B7-H3 and TLT-2 in normal eyes 
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B7-H3, but not TLT-2, is expressed in normal cornea, 
iris-ciliary body and retina  

Our previous study: 

•  B7-H3 is constitutively expressed in ocular tissue and B7-H3/TLT-2 pathway is necessary for corneal allograft survival. 
•  TLT-2 is not expressed in normal ocular tissue, but its expression is up-regulated both in corneal tissue and on macrophages and CD4+ T cells, in the allografts.  
•  TLT-2 expressed in ocular tissue and macrophages within the cornea may contribute to allograft acceptance. ( Taniguchi H, et al, ARVO, 2011) 

Survival of corneal allografts  
in the anti-B7-H3 mAb or anti-TLT2 mAb treated recipients 

Control IgG (N=10) 
Anti-B7-H3 MJ18 (N=10) 
Anti-B7-H3 M1H35 (N=9) 
Anti-TLT-2 (N=8) 

* P<0.05 
Breslow-Gehan-Wilcoxon 
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Blockade of B7-H3 or TLT-2 accelerates corneal allograft rejection 
 

Anti-B7-H3 mAb; (MJ18) which dose not inhibit binding to TLT-2,,(M1H35) 
which dose inhibit binding to TLT-2, 
Anti-TLT-2 mAb (M1H49), or control IgG, i.p., 0.2mg 3 times/wk for 8 wks 

Corneal transplantation  Donors; C57BL/6 mice, Recipients; BALB/c mice 

( Cep: Corneal epithelium, Cst: Corneal stroma, Ced: Corneal endothelium, ×40 ) 
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　Allo-antigen-specific ACAID model was used. B6 spleen cells were used as allo antigens and injected into 
the right anterior chamber (AC) of normal BALB/c eyes. After 2 weeks, B6 spleen cells were injected 
subcutaneously (SC) to sensitize the mice. After another week, B6 spleen cells were introduced into the ear 
pinnae for determination of delayed hypersensitivity (DH) response after 48 h. Treatments with of anti-B7-H3 
mAb (MJ18 or MIH35), anti-TLT-2 mAb, or control IgG were applied for 3 weeks after AC injection.  
 
 
 
 
 
 
 
 
・DH response was induced in sensitized mice without prior AC injection (positive controls)  compared with 
 unsensitized naive mice (negative controls). 
・Prior AC injection significantly suppressed the DH response in control IgG-treated mice,  
indicating induction of ACAID.  

ACAID was abolished in the recipients treated with either anti-B7-H3 or 
anti-TLT-2 mAb. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

*   p<0.05 
**  p<0.001 

Posi.C        　Nega.C         MJ18     　    MIH35       　 TLT-2  　      ratIgG 

Sp
ec

ifi
c 

ea
r s

w
el

lin
g 

(u
m

) 

B6 spleen cells injection 
  　　0d   Anterior chamber 
　　14d   Subcutaneous 
　　21d   Ear　	

＋	
＋	
＋	

＋	
＋	
＋	

－	
＋	
＋	

－	
－	
＋	

＋	
＋	
＋	

＋	
＋	
＋	

Right ear injection AC injection of B6 spleen cells��  measurement 
  

α-B7-H3 or α-TLT-2 
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Methods and Results 2: In vitro assay of corneal endothelial cell destruction by allo-reactive T cells 
 B6 cornea pre-treated with anti-B7-H3 mAb (MJ18 or MIH35) or control IgG were incubated with CD4+ T cells for 6 h. CD4+ T cells were purified from the spleen of BALB/c that were 
presensitized by SC immunization with B6 splenocytes or with third-party (C3H/He) splenocytes, or from the spleen of naive BALB/c, B6 or C3H/He mice. Dead CECs stained with PI were 
counted and compared. 
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Corneal endothelial cells (CECs) stained with  
propidium iodide (PI) were counted and compared.	

B7-H3 expressed on CECs plays a role in protecting CECs from destruction by activated CD4+T cells. 
•  The number of dead CECs was significantly larger in anti-B7-H3 mAb-treated corneas than in control IgG-treated corneas  
   after incubation with allo-reactive CD4+T cells.  
•  The number of dead CECs was also significantly larger in anti-B7-H3 mAb-treated corneas than in control corneas after 
   incubation with CD4+T cells activated against third-party allo-antigens. 
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B7-H3 belongs to the B7 superfamily, a group of molecules that co-stimulate or down-modulate T-cell responses. 
Recently, triggering receptor expressed on myeloid cells-like transcript-2 (TLT-2) has been identified as a B7-H3 
receptor. We have previously reported that B7-H3 is constitutively expressed in ocular tissue and B7-H3/TLT-2 pathway 
is necessary for corneal allograft survival. The purpose of the present study is to further investigate the mechanisms 
B7-H3-associated immune suppression. 
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