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mouse models
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Hematopoietic cell transplantation is a treatment option for mostly hematological diseases

Allogeneic setting (allo-HCT)

Examples of indications for HCT:
 Leukemias

 acute myeloid leukemia (AML)

 acute lymphoblastic leukemia (ALL)

 chronic myelogenous (CML)

 myelodysplastic syndromes (MDS)

 chronic lymphocytic leukemia (CLL)

 Lymphoid malignancies
 diffuse large B cell lymphoma (DLBCL)

 follicular lymphoma (FL)

 Hodgkin lymphoma (HL)

 multiple myeloma (MM)

 Other diseases
 aplastic anaemia (AA)

Main purposes of HCT are…

1) the reconstitution of the hematopoietic system
after high dose chemotherapy and radiation therapy

2) the eradication of remaining cancer cells by NK and T cells 

(Graft-versus-Leukemia effect)    
1) Duarte et al., Bone Marrow Transplantation, 2019
2) Gaballa, Thesis, 2020



Confidential

Background on Graft-versus-Host disease II

© Fraunhofer IZIPage 3

Problem: Graft attacks host tissues

Phase II: 

Activation of donor-T cells in lymph nodes

Phase I: 

Damaging and activation of host tissues 
through irradiation and/or chemotherapy

Phase III: 

Activated donor-T cells are attacking host 
tissues

Adapted from Roncarolo et al., Nature Reviews Cancer, 2018
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Clinical symptoms

Hymeset al., J Am Acd Dermatol. 2012
Findler, The NEJM 2003
Zeiser et al., The NEJM 2017
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Some Facts

In 2021, 27,155 allogeneic HCT were reported by European centers1.

30–50% of the patients develop acute GvHD2.

50% of all patients develop chronic GvHD and 25% of them will die2.

Treatment costs between 75.000 and 225.000 € per patient3.

1) Passweg et al., Bone Marrow Transplantation, 2023
2) Carreras et al., The EBMT Handbook, 2019
3) Mischak-Weissinger et al., Stem Cell Transplantation (Oral presentation), 2005
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Prevention of GvHD through immunosuppression with drugs and graft manipulation

In addition: T cell depletion of grafts

Increased risk for…

 infections

 defective cytokine production

 reduced engraftment

 relapse of underlying disease (reduced GvL effect)

1) Barton-Burke et al., Oncology (Williston Park), 2008
2) Li Pira et al., Blood Reviews, 2016
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Unmet medical need
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 Current treatments for GvHD can be effective but have significant side effects. 

 While survival rates for cell transplants have improved over the years, GvHD 
remains a major cause of morbidity and mortality. 

 Research aimed at improving patient outcomes, reducing the incidence and 
severity of GvHD is still needed.

 Animal models for GvHD research are available at the IZI. 
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Immunodeficient Mice Strains
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Levels of Immunodeficiency 



Confidential

Center for Experimental Medicine at Fraunhofer IZI
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Central animal facility headed by Dr. Franziska Lange

State-of-the-art animal house Standardized hygiene levels and individually ventilated cage (IVC) systems

All experimental work can be carried out under sterile conditions
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Xenogenic murine model for GvHD
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Current GvHD Model at IZI 

Human donor

isolation of 
PBMCs

NSG mice transplanted with PBMC obtained from healthy donors

NSG mouse

with or without
sublethal irradiation

buffy coat

i.v. injection 
of PBMCs

onset of GvHD

1) Prophylactic treatment
2) Early treatment
3) Late treatment  

1) 2) 3)

Xstrahl SARRP
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Experimetal design
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GvHD Model with irradiation  

sublethal irradiation with 2 Gy 4 h before Tx

Clinical scoring is based on the evaluation of

 Body weight

 Activity

 Posture

 Fur texture

 Symptoms (texture of skin and feces) 

Reaching a certain 
threshold score 

Removal of animals 
from experiment 

Gy = Gray
Tx = Transplantation
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Results I
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Body weight and survival

Exp. 1: 2 different human donors Exp. 2: 2 different human donors

D12

D42

D12

D46

unpublished data
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Results II
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Flow cytometric analysis - Engraftment of PBMC

Exp. 1 Exp. 2

D12
D42

D12

D46

Leukocytes

T cells

unpublished data

Leukocytes

T cells
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Results III
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Hepatic GvHD

Control PBMC

Icterus

unpublished data

H&E staining
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Results IV
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Visual signs of GvHD

Examples for GvHD of the skin Non-anemic Anemic

unpublished data
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Xenogenic murine model for GvHD
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Current GvHD Model at IZI  

Human donor

isolation of 
PBMCs

NSG mice transplanted with PBMC obtained from healthy donors

NSG mouse

with or without
sublethal irradiation

buffy coat

i.v. injection 
of PBMCs

onset of GvHD

1) Prophylactic treatment with CsA 

1)
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Cyclosporin A
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Mode of action 

Inhibition of T-cells proliferation by blocking IL-2 transcription.

Flores et al, Front. Immunol, 2019



Confidential

Results I
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Experimental design and survival 
Donor 1

Donor 2N = 10

N = 5

N = 5

unpublished data

D34

2 different human donors

N = 6

N = 9

N = 5

N = 4

N = 1
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Results II
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Flow cytometric analysis - Engraftment of PBMC 

Donor 1

Donor 2

unpublished data
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SaxoCell Optix
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SaxoCell Optix
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ATMP Palintra

Selective reduction of alloreactive T cell responses (GvHD) after hematopoietic cell transplantations

GvHD

Donor Transplant ATMP Palintra® Patient
anti-human 

CD4 Antibody
Palixizumab®

ex vivo

CD4

ATMP = Advanced Therapy Medicinal Product

 Obtain and not decrease the anti-tumor-effect (GvL)

 Omit the toxicity caused by conventional immunosuppressive drugs

 Develop a clinically applicable, gentle therapy method
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Saxocell Optix
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Anti-human CD4 antibody MAX.16H5

Prevention of GvHD with preserved GvL effect using non-depleting anti-human CD4 
antibodies (Ab) 

Stahl et al., Front. Immunol., 2019

 Chimerization to reduce immunogenicity for potential clinical trials

 IgG4 is a weak activator of antibody-dependent cell-mediated cytotoxicity (ADCC) and complement dependent cytotoxicity (CDC)

modifications
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SaxoCell Optix
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MAX.16H5 – Mode of action

Primary mechanism of action of the anti-huCD4 antibody 
MAX.16H5:

CD4-targeted costimulatory blockade impairs TCR 
signalling.

Roth et al. 2023, in preparation

Janeway 10th Edition, 2022
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Acute Myeloid Leukemia (AML) – C3H Mouse Model
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Experimental Design 

Isolation of murine
hematopoietic cells

huCD4+

muCD8+

huCD4+ / C57Bl/6

C3H/HeN
(lethally irradiated)

Anti-human
CD4 antibodies

Ex vivo
Application

without conventional
immunosuppressive

drugs
Donor mice

 Murine full MHC-mismatch transplantation model

 Highly aggressive AML subtype carrying the ITD 
mutation in the FLT3 receptor

ITD = Internal tandem duplication

FLT3 = Fms like tyrosine kinase 3

C3H/HeN
(lethally irradiated)

32D-Acute Myeloid
Leukemia (FLT3-ITD)

GvHD setting

GvHD + AML setting
Hilger et al., Front. Immunol., 2018
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Acute Myeloid Leukemia (AML) – C3H Mouse Model II
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Results - Survival

A) Without Ab mice rapidly succumb to GvHD B) With Ab mice survive significantly longer

GvHD setting GvHD + AML setting

Hilger et al., Front. Immunol., 2018
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