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1. HSP60 PBMC Treg  

The ability of HpHSP60 on the induction of Treg cell was determined and the results 

revealed that HpHSP60 treatments could induce significantly increases in the Treg 

cells at 2 days after treatments compared with the untreated group or the anti-CD3 

antibody group. FoxP3 mRNA relative expression was also increased when PBMCs 



treated with HpHSP60.  

A.                                    B.  

 

Figure1. Treatment with HpHsp60 increases the percentage of regulatory T cell. 

(A) Percentage of regulatory T cell in CD4+ cells were assay by the FoxP3 

intracellular staining. (C) FoxP3 gene expression was verified at mRNA level by 

real-time PCR. Relative expression was normalized with ß-actin. 

 

2. HpHSP60  

Cytokine array was used to verify the cytokine expression profile. Activation by 

anti-CD3 antibody triggered the expression of cytokines, growth factors, and some 

chemokines in T cell. Treatment with HpHSP60 significantly decreased the 

expressions of most cytokines and chemokines, thus altered the cytokine expression 

profiles. Interestingly, TGF-β, which is a well-known inhibitory cytokine, increased 

apparently by treating with HpHSP60. 

 

(A) Cell alone  (B) Anti-CD3   (C)Anti-CD3 + HpHSP60 

  

 

 

 

 

 

 



 

Figure2. The treatment of HpHSP60 altered the cytokine expression profile of 

activated PBMCs. Cytokine array map was adapted from the user manual of 

RayBio Human Cytokine Antibody Array. Scanning photographs of cytokine arrays 

attached were descripting as following: (A) PBMCs without any treatment. (B) 

PBMCs treated with anti-CD3 mAbs. (C) PBMCs treated with anti-CD3 and 

HpHSP60. The relative intensity of different cytokines was normalized with the 

positive spots. The values of relative cytokine expression were shown on the table 

(UD: undetectable). 

 

3. HpHSP60 TGF−β PBMCs  

 

Cytokine Intensity    

(normalize with cell no.) Anti-CD3 HpHSP60  

Growrh Factors & Chemokines  

GMCSF 232 146 

GRO 293 157 

RANTES 192 113 

IL-5 79 UD 

MCP-1 128 87 

TNF-ββββ UD 22 

GRO-αααα 49 51 

MCP-2 64 103 

Proinflammatory Cytokines  

IL-8 275 UD 

IL-6 296 157 

TNF-αααα 101 30 

IFN- γγγγ 40 UD 

Anti-proinflammatory Cytokines  

IL-10 281 121 

TGF-ββββ UD 87 



Sequentially, TGF-β inhibitor SB 431542 and SIS3 were used to examine its effect on 

growth inhibition of PBMCs, which is caused through the generation of Tregs when 

treated with HpHSP60. SB431542 is an inhibitor specific to the ALK-4, 5, 7 

(activin-like kinase, i.e. TGF-ß receptor I) whereas SIS3 is an inhibitor selectively 

blocked the phosphorylation and functions of Smad3. Treatments of TGF-β inhibitors 

significantly rescue the inhibition, which indicated TGF-β signaling pathway was 

involved. 

 

A.                                  B.                                   

 

Figure3. TGF-ß signaling pathway involved in the proliferative inhibition.  

PBMCs treated with anti-CD3 and HpHSP60 were co-administrated with TGF-β 

inhibitor (A) SB431542 or (B) SIS3. Proliferation was monitored by MTT assay. 
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