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Standard Therapie
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Why are Donor lymphocyte infusions not more 
effective?

ASH image bank, AML without maturation

Schmid et al, 2007, J Clin Oncology
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Is glycolysis affected in T cells of AML patients 
upon relapse after allo-HCT? 

AML diagnosis

BMT
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Are the findings on human T cells reproducible in cell 
culture? 

Pan Tc isolation

Stimulation with 
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Is the altered metabolism functionally relevant? 

Analysis of proliferative capacity and anti-tumor activity
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Is a metabolite responsible for the effect? 

Metabolomics of cell culture supernatants and patient sera

In collaboration with AG Pearce and AG Madl
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Can we counteract the T cell impairment? 

In vitro experiments with NaBi on LA/AML medium challenged T cells
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How does NaBi restore metabolic fitness of T cells? 
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Can NaBi antagonize the negative effects of lactic acid?

Lactic acid tracking by 13C heavy labelled isotope analysis
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Can NaBi change the T cell phenotype in patients?

NaBi treatment in patients with AML relapse post allo-HCT under DLI therapy
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Proposed mechanism
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Mathew NR, [...] Zeiser R. Sorafenib promotes graft-versus-leukemia activity in mice and 

humans through IL-15 production in FLT3-ITD mutant leukemia cells. 

Nat Med. 2018, 24: 282-291 

17

FLT3-inhibition 

combined with 

Tc transfer 

-> higher OS 

compared to 

T cells or FLT3-Inh 

alone.
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Relapse is connected down-regulation of major histocompatibility 

complex (MHC) class II genes by the AML cells



P53 is frequently downregulated / inactive in AMLs

via the overexpression of the p53 negative regulators Mdm2 and Mdm4 

Wang, S., Y. Zhao, A. Aguilar, D. Bernard and C.-Y. Yang (2017). "Targeting the MDM2-p53 Protein-Protein Interaction for New Cancer Therapy: 

Progress and Challenges." Cold Spring Harbor perspectives in medicine 7(5): a026245.



Cohort 2 (TCGA, n=200) Cohort 1 (OHSU, n=451) 

P=0.00006 P=0.005

Cohort 1 Pre allo-HCT pts  (OHSU, n=338) 

P=0.0017

Is there a connection between MDM2 and the transcriptional 

activator of MHC class II genes CIITA?

Hypothesis: High MDM2 is connected to low CIITA / MHC II in AML 

- is MDM2 a target to increase MHC II?

Ho J .. Zeiser R Blood 2022
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Can we enhance GVL effects by MDM2-inhibition?
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What is the impact of the MDM2 inhibition on T cells during 

GVL?
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What is the impact of the MDM2 inhibition on T cells during 

GVL?

Umap1

U
m

ap
2

Umap1
U

m
ap

2

0

5

1 0

1 5

2 0

F
re

q
u

e
n

c
y

 o
f

C
D

8
+

C
D

2
7

+
T

IM
3

+
 T

 c
e

ll
s

V e h ic le  (n = 8 )

P = 0 .0 0 3

M D M 2 -in h ib  (n = 8 )

AML
cells

Ho J .. Zeiser R Blood 2022



Open Question:

Are certain oncogenic mutations connected to high MDM2 levels?

Papaemmanuil E, et al. Genomic Classification and Prognosis in Acute Myeloid Leukemia. N Engl J Med. 2016 Jun 9;374(23):2209-2221.



Which oncogenes induce MDM2?  

26

Analysis of transduced bone marrow
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Survival study, using transduced bone marrow 
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Oncogenes and tumor suppressor genes 
investigated in the first funding period

Genetic alteration   Corresponding molecule 
     on immune cells

FLT3-ITD    Gal-9, CAECAM-1



anti-TIM-3 Ab / isotype Ab (150µg) i.p

Murine HSCs transduced with oncogenes
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Which oncogenic mutations induce TIM-3 ligands?
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TIM-3 ligand expression dictates susceptibility to 

anti-TIM-3 therapy in mice. J Clin Invest. 2024 
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Is the oncogene dependence of Gal9 and CAECAM-1 reproducible in 
human AML?
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Can we preproduce the enhanced GVL effect when using a 
clinical grade anti-TIM-3 antibody?

Talvard-Balland .. Zeiser R   JCI 2024
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Non-targeted metabolomics (LC-MS)

Does anti-TIM3 Ab treatment affects the metabolism of Tc?

Collaboration with

Petya Apostolova
(Basel)

Erika Pearce 
(Baltimore)

Cabezas-Wallscheid
(Freiburg)
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in vitro killing assay
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Does genetic deletion of TIM3 affect GVL effects mediated by donor 
Tc?

Collaboration with
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(Boston)
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Does genetic deletion of TIM3 in Tc improve exhaustion?

Collaboration with
Melanie Börries, Geoffroy Andrieux Talvard-Balland .. Zeiser R   JCI 2024



Enhancing cancer immunotherapy

Mouse model Clinical trial

2024 2024

Sabatolimab as a Treatment for Patients With Acute Myeloid 

Leukemia and Presence of Measurable Residual Disease After 

Allogeneic Stem Cell Transplantation. 

ClinicalTrials.gov ID NCT04623216 (PI: Zeiser)

Talvard-Balland, [...] Zeiser R. Oncogene induced TIM-3 

ligand expression dictates susceptibility to anti-TIM-3 

therapy in mice. J Clin Invest. 2024 25:e177460. doi: 

10.1172/JCI177460
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Are the effects reproducible in human primary cells?
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