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Disclosure



Bone Marrow Transplantation (BMT)
Hematopoietic Stem Cell Transplantation (HSCT)  

Applications 

Hematological disorders
Hematological malignances
Solid tumors

Complications

Graft-versus-host diseases
Tumor relapse
Infection
Graft rejection



Separating GVHD and GVL effects

Bleakley & Riddell: 2004
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Billingham’s GVHD Criteria

 Genetic disparity between donor and host

 Immune deficiency 

 Immune cells present in donor graft

 Genetic disparity between donor and host

 Immune deficiency 

 Immune cells present in donor graft



Priming of the immune response

Socie and Blazar: 2009, BLOOD



T-cell activation and costimulation

Socie and Blazar: 2009, BLOOD



Regulation of acute GVHD by T-cell subsets



T-cell trafficking



Effector Phase



Effector PhaseBlazar BR et al: 2012, Nat Rev Immunol

Therapeutic  Approaches for GVHD 



Blazar BR et al: 2012, Nat Rev Immunol

Cellular Immunotherapies in GVHD



Separating GVHD and GVL effects

Bleakley & Riddell: 2004



Tissue-specific mHAgs
may separate GVL and GVHD

Riddell SR et al: Cancer Control, 2002



Human mHAgs

Bleakley & Riddell: 2004



HY-directed responses

Randolph SB et al: Blood, 2004



Leukemia Associated Antigens

Garber HR et al: Mol & Cell Therapies, 2014:2:25



Tumor-associated Antigen-targeting Therapies 

Garber HR et al: Mol & Cell Therapies, 2014:2:25



Myeloablation and HSC Enhance Immunotherapy

Anasetti & Mule: J Clin Invest, 2007



Research in Yu’s Lab

• Control T-cell differentiation 
• Modify T-cell costimulation
• Target kinases for T- and B-cell activation 
• Adoptive T-cell therapy: effector and regulatory

• Combinational therapy with HSC and T cells for 
solid tumor, such as melanoma 



Take Home Messages 

• HSCT is a classic cancer immunotherapy 
through GVL effect   

• GVHD is a major complication 
• Separating GVH and GVL response is a major 

challenge  
• Anti-tumor effect can be enhanced by targeting 

mHAg or TAA 
• Combinational therapy with HSC and T cells 

increases the efficacy of immunotherapy 



Questions  
1. Hematopoietic stem cell transplantation (HSCT) 
is a therapeutic procedure.  What is the major 
application of HSCT?   

A. Genetic or congenital defects
B. Hematological disorders 
C. Hematological malignances
D. Solid tumors 



Questions  

2. It is a major challenge to suppress GVHD while 
preserving GVT effect after allogeneic HSCT.  
Targeting what antigen(s) is promoting GVT effect 
while limiting GVHD?   

A. MHC antigens 
B. Minor histocompatibility antigens (miHA)  
C. Tumor associated antigens (TAA) 
D. miHA and TAA 



Questions  
3. How does HSCT enhance adoptive T-cell 
immunotherapy against cancer?  

A. Myeloablative conditioning depletes inhibitory    
cells, such as Tregs, NKT, and suppressive monocytes

B. Enhances cytokine availability due to removing 
cytokine sink 

C. HSC produces APCs and T-cell homeostatic cytokines       
(e.g. IL-7 and IL-15)

D. All of above   



Adoptive Immunotherapy with donor T cells

Garber HR et al: 
Mol & Cell Therapies
2014:2:25



Blazar BR et al: 2012, Nat Rev Immunol

T cell/APC Interaction and Intervention



T cell Approaches to Target Leukemia  Antigens

Garber HR et al:
Mol & Cell Therapies
2014:2:25




