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HCT Donor Types 2016 

United States Europe 

Passweg  et al., BMT 2018  CIBMTR Summray Slides, 2018  
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Disease Control 

Acceptable Toxicity 

Limited Alloreactivity 

Strength of the alloreactive T cell response 

Relapse GvHD 

HLA matched  HLA mismatched  

The Window of Opportunity 

GvHD Prophylaxis 

• MUD: Methotrexate + Cyclosporine +/- ATG 

• Haplo: Post-transplant Cyclophosphamide (PtCy) 



How to achieve Limited Alloreacitvity? 

HLA 
Function 

Expression 
Peptide 
Binding 

HLA Expression Levels 

Genetic Regulation 

Tissue / Cytokine Dependency 

T Cell Epitopes (TCE) 

Tolerance to Self 

Overall Alloresponse / TCR Diversity 

Combine Both? 



HLA-DP TCE Models 
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Clinical Relevance: Survival 

HLA-DPB1 Mismatches
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3'UTR SNP-tag DP2 / DP5 

Morishima, Blood 2018 

Petersdorf, N Engl J Med 2015 

HLA-DP single GvH  Mismatches 

DP2 DP5 

HLA-DP Expression Models 

Japanese Marrow Donor Program CIBMTR/NMDP 
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Clinical Relevance: acute GvHD 



Overlap TCE and Expression 

Linkage TCE – 3’UTR SNP 

TCE	1

TCE	2

TCE	3



Comparison between 5 Models 

Lorentino, Haematologica  2019 

Studio IBMDR / GITMO 2009-2016 



PtCy: A Game Changer? 

Solomon, Biol Blood Marrow Transplant 2018 

N= 208 

Survival after haploidentical HSCT 



Non-Classical HLA-DM: Role in TCE? 

Crivello	et	al.	Blood,	2016
Cresswell &	Blum	Annu Rev Immunol,	2013

CLIP

Peptides

DM

HLA-DMPeptide Contact Residues HLA-DM edits Class II peptides 
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Peptide Mass Spectometry of TCE3 vs TCE1 



Single HLA-DP expressing BLCL 
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HLA-DM mediates Permissiveness 

in preparation 

DM	pos DM	neg DM	pos DM	neg

Non-permissive Permissive



HLA-DM mediates Limited Alloreactivity 

in preparation 

Permissive 
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Take Home Messages 

• >65% Allo-HSCT have HLA Mismatches (MUD, Haplo, Cord) 

• Permissive / Low Risk by Limited T Cell Alloreactivity 

• Overlap between TCE and Expression due to LD in HLA-DP 

• TCE associates with Mortality, Expression with aGvHD 

• PtCy is a likely Game Changer: Advantage of Non-Permissive for Relapse? 

• Peptide Diversity and Editing by HLA-DM regulate T Cell Alloreactivity 



Acknowledgements 

Institute for Experimental Cellular 
Therapy, University Hospital Essen 
 

Pietro Crivello 
Esteban Arrieta-Bolaños 
Thuja Meurer 
Maximilian Metzing 
Müberra Ahci 
Karin Stempelmann 
Fabienne Maaßen 
Amin Turki 
Maryam Mohamaddokht 
Susanne Kopmann 
Luisa Betke 
Georg Homa 
Joana Peters 
Sophia Layer 
 
 

Department of HSCT, 
University Hospital Essen 
 

Hellmut Ottinger 
Kristin Steckel 
Dietrich W. Beelen 
 
 

Institute of Transfusion Medicine,  
University Hospital Essen 
 

Monika Lindemann 
Andreas Heinold 
Falko Heinemann 
Peter A. Horn 
 

Department of Hematology, 
Leiden University Medical Center 
 

Kees Van Bergen 
Marieke Griffioen 
Michel Kester 
J.H. Frederik Falkenburg 
 
 

Medical Proteomics Center, 
Ruhr University Bochum 
 

Dominik Megger 
Weiquiang Chen 
Barbara Sitek 
 
 

Istituto Scientifico San Raffaele, Milan 
 

Francesca Lorentino 

Roberto Crocchiolo 
Fabio Ciceri 
Luca Vago 
 
 

GITMO/AIBT 
 

Francesca Bonifazi 
Nicoletta Sacchi 
 
 

CIBMTR / IHIW 
 

Stephen Spellman 
Bronwen Shaw 
Effie Petersdorf 
 



Grazie a tutti gli amici dell‘AIBT! 


