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Background on Graft-versus-Host disease |
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)

1) Duarte et al., Bone Marrow Transplantation, 2019

2) Gaballa, Thesis, 2020
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Main purposes of HCT are...

2) the eradication of remaining cancer cells by NK and T cells
(Graft-versus-Leukemia effect)
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Background on Graft-versus-Host disease Il

Problem: Graft attacks host tissues
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Background on Graft-versus-Host disease lli
Clinical symptoms

€ Target organs

Cytotoxic
activity

Cytotoxic
activity

/

Early acute skin GVHD Advanced acute skin GVHD Early agule gut GVHD

Liver

Cytotoxic
activity

Hymeset al., J Am Acd Dermatol. 2012

Findler, The NEJM 2003
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Background on Graft-versus-Host disease IV
Some Facts

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

30-50% of the patients develop acute GvHD?<.

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

Treatment costs between 75.000 and 225.000 € per patient?.

7) Passweg et al., Bone Marrow Transplantation, 2023

Page 5 © Fraunhofer izl 2/ Cgrreras et all.,lThe EBMT Handbook, 2019 . .
3)Mischak-Weissinger et al., Stem Cell Transplantation (Oral presentation), 2005
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Background on Graft-versus-Host disease V
Prevention of GvHD through immunosuppression with drugs and graft manipulation

Table 3: Medications Used in Prophylaxis and Treatment of GVHD

Medication

Action

Adverse Effects

Corticosteroids

Direct lymphocyte toxicity; suppress
pro-inflammatory cytokines (TNF-alpha)

Hyperglycemia, acute psychosis, severe
myopathy, cataract development,
avascular necrosis

Methotrexate (MTX)

Antimetabolite; aids in inducing
tolerance after BMT; may downregulate
Tlymphocytes by inhibiting proliferation

Significant renal, hepatic, and
gastrointestinal toxicities

Cyclosporine A (CSA)

IL-2 suppressor; blocks calcium-
dependent signal transduction distal to
engagement of T cell receptor

Renal and hepatic insufficiency, hyperten-
sion, hyperglycemia, headache, nausea
and vomiting, hirsutism, gum hypertrophy,
seizure with severe toxicity

Tacrolimus (FK506, Prograf)

Simnilar to CSA

Similar to CSA

Mycophenolate mofetil (MMF)

Inhibits de novo purine synthesis;
lymphocytes are highly dependent on
de novo synthesis

Body aches, abdominal pain, nausea and
vomiting, diarrhea, neutropenia

Antithyrmocyte globulin

Polyclonal immunoglobulin capable of
destroying human T cells

Anaphylaxis, serum sickness

Sirolimus (Rapamune)

Inhibits T lymphocyte activation and
proliferation that occurs in response to
antigenic and cytokine stimulation

Muscle aches, hypertension, cytopenias
especially thrombocytopenia, renal
insufficiency, peripheral edema

Pentostatin (Nipent)

Potent transition state inhibitor of the
enzyme adenosine deaminase (ADA)
found in lymphoid cells, especially T cells

Nausea/vomiting, fever, leucopenia,
myalgias, hepatic dysfunction, adjust for
renal insufficiency

Hydroxychloroquine (Plaguenil)

Antimalarial; beneficial in autaimmune
disorders; exact mechanism of action not
known

Irreversible retinal damage, headache,
mild Gl symptoms

Soriatane (Acitretin)

Retinoid used to treat psoriasis

Must not be used in women who plan
on getting pregnant, erythema and
breakdown of skin, elevation in LFTs
and lipids, dry eyes, dry skin

Daclizurnab (Zenapax)

Page 6

IL2 receptor antagonist; in circulation
impairs response of immune system to
antigenic challenges

7)Barton-Burke et al., Oncology (Williston Park), 2008

Increased mortality when used with
steroids

2)Li Pira et al., Blood Reviews, 2016

© Fraunhofer 1ZI

Significant renal, hepatic, and
gastrointestinal toxicities

Renal and hepatic insufficiency, hyperten-
sion, hyperglycemia, headache, nausea
and vorniting, hirsutism, gum hypertrophiy,
selzure with severs toxicity

In addition: T cell depletion of grafts

Increased risk for...

infections

defective cytokine production

reduced engraftment

relapse of underlying disease (reduced GvL effect)
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Unmet medical need

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

\

Page 9 © Fraunhofer 1ZI % Frau n hOfer

1Z1



Xenogenic murine model for GvHD
Current GvHD Model at IZI

NSG mice transplanted with PBMC obtained from healthy donors
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Experimetal design
GVvHD Model with irradiation

clinical scoring
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@ sublethal irradiation with 2 Gy 4 h before Tx

Clinical scoring is based on the evaluation of
» Body weight
Activity

Reaching a certain
threshold score

E—)

Posture

Fur texture

Symptoms (texture of skin and feces)

Gy = Gray

Tx = Transplantation
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Results |
Body weight and survival
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Results i

Flow cytometric analysis - Engraftment of PBMC
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Results Il
Hepatic GvHD

H&E staining

unpublished data —
~ Fraunhofer
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Results IV

Visual signs of GvHD
Non-anemic Anemic

Examples for GvHD of the skin

f A v v
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Xenogenic murine model for GvHD
Current GvHD Model at IZI

NSG mice transplanted with PBMC obtained from healthy donors
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Cyclosporin A

Mode of action

Intracellular

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

Flores et al, Front. Immunol, 2019 |
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Results |
Experimental design and survival
clinical scoring
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Results Il
Flow cytometric analysis - Engraftment of PBMC
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SaxoCell Optix SAX0CELL’
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SaxoCell Optix g
ATMP Palintra

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

ex Vvivo

anti-human
Transplant CD4 Antibody ATMP Palintra® Patient
Palixizumab®

= Obtain and not decrease the anti-tumor-effect (Gvl)

= Omit the toxicity caused by conventional immunosuppressive drugs

= Develop a clinically applicable, gentle therapy method

\

ATMP = Advanced Therapy Medicinal Product ZZ Fraunhofer
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Saxocell Optix
Anti-human CD4 antibody MAX.16H5

Prevention of GvHD with preserved GvL effect using non-depleting anti-human CD4

antibodies (Ab)

murine MAX.16H5 IgG, chimeric MAX.16H5 IgG,
—— AAdifferent from murine sequence
N @ altered single AA in the hinge
region
(Kabat S241P)
Fab Fab
% %ne kappa light chain A"ﬁan kappa light chaln

murine heavy chain (lgG,) human heavy chain (IgG,)

=—= disulfide bond
C3]C3

murine variable heavy chain
murine variable light chaln

Fc Fc

= Chimerization to reduce immunogenicity for potential clinical trials
= |gG4 is a weak activator of antibody-dependent cell-mediated cytotoxicity (ADCC) and complement dependent cytotoxicity (CDC)

Stahl et al., Front. Immunol., 2019
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SaxoCell Optix
MAX.16H5 — Mode of action

MHC cytokines Iy
class Il IL-6
< 112

IL-23
TCR IL-4 Iy

11 @55e-OHW

tad

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

Experimental Design

Isolation of murine | Application.
hematopoietic cells EX Vivo without conventional .
Immunosuppressive GvHD SEttmg

/" Donormice ) . N Aruos 4 A

Anti-human

CD4 antibodies -
N
) | hucD4* %—

muCD8+ e @8
t t
\_ huCDa+/C57BI6 ) J \ternallirrediated /

\ K 32D-Acute I\/Iyelom

Leukemia (FLT3-TP)

=  Murine full MHC-mismatch transplantation model

=
4_0

= Highly aggressive AML subtype carrying the ITD YD

mutation in the FLT3 receptor

C3H/HeN @
(lethally irradiated)
ITD = Internal tandem duplication \ J

FLT3 = Fms like tyrosine kinase 3 GvHD + AML setting

Hilger et al., Front. Immunol., 2018
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Acute Myeloid Leukemia (AML) - C3H Mouse Model Il

Results - Survival

A GVHD setting B GVvHD + AML setting
100 100
80 — l 80 —
— 604 — 60—
B 2
2 404 S 40-
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O 1x10" BMC + 3x10" SpC + MAX.16H5 IgG, (n=5) A 1x10" BMC + 3x10” SpC + 5x10° 32D-FLT3™ + MAX.16H5 IgG, (n=5)
A) Without Ab mice rapidly succumb to GvHD B) With Ab mice survive significantly longer

Hilger et al., Front. Immunol., 2018
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Contact

Dr. André-René Blaudszun

Head In Vivo Models Unit

Department of Cell and Gene Therapy Development
Tel. +49 341 35536-3122
andre-rene.blaudszun@izi.fraunhofer.de
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Fraunhofer Institute for Cell Therapy and Ir

PerlickstraBBe 1
04103 Leipzig
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