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Role of cholesterol metabolism in T-cell mediated tumor rejection

Harnessing  the  immune  system  to  fight  cancer  has  proofed  to  be  effective  in  modern

medicine.  In  this  context,  immune  checkpoint  inhibitors  (ICIs)  have  revolutionized

immunotherapy. Hallmark of ICIs is that they prevent the silencing of T-cells, which are critical

for  tumor  rejection,  by  binding  to  so  called  “checkpoint”  molecules  or  their  corresponding

receptors  (i.e.  Atezolizumab,  Pembrolizumab).  However,  response  to  ICIs  vary  amongst

individuals  and  recent  studies  indicate  that  concomitant  medication  may  affect  treatment

efficiency  in  not  anticipated  ways  (i.e.  intake  of  proton  pump  inhibitors)  (1).  Herein,

immunometabolism deserves special attention, as interfering in the metabolism may not only

affect  the  performance  but  equally  the  polarization  of  immune-cells.  Whereas  glucose

metabolism has been studied at length, only few is known about the role of lipid metabolism in

this context. However, cholesterol has not only a pivotal role in preserving cell integrity under

physiological condition. In fact, early data show that cholesterol is required for T-cells, i.e. by

supporting T-cell antigen receptor nanoclustering which is mandatory for their activation  (2).

Noteworthy, I was able to show that production of H2O2 and uptake of LDL is interconnected in

monocyte-derived  dendritic  cells  controlling  distinct  properties  of  this  cell-type  (3).

Interestingly,  recent  findings  indicate  that  cholesterol  enhances  T-cell-driven  rejection  of

tumors in a murine model. Unfortunately, clinical data of the concomitant intake of medication

interfering with the cholesterol-metabolism such HMG-CoA-reductase inhibitors (“statins”) in

tumor-immunology (incl. individuals treated with ICIs) are contradictive (4) (5). Given the fact,

that  many  cancer  patients  suffer  from  concomitant  diseases  requiring  the  intake  of  lipid-

lowering drugs such as “statins” on the one hand and the variable response to ICIs on the

other hand, the role of cholesterol-metabolism in such a scenario needs to be addressed. 



The aim of the here proposed study is therefore to analyze the impact of agents interfering

with lipid-metabolism such as “statins” on T-cell  mediated tumor eradication in combination

with ICIs.

For  this  purpose  we  will  use  T-cells  from  HLA-A2+ healthy  donors  who  have  detectable

antibodies  against  CMV.  T-cells  will  then  be  cocultured  with  PD-L1+ cell-lines  of  various

tumors,  which  are  HLA-A2+ allowing  the  presentation  of  pp65-peptides.  We  will  screen

different cell-lines for HLA-A2 and PD-L1-expression. In cases where no PD-L1-expression

can be detected we will use a CRISPR/CAS-based approach to express PD-L1. In cocultures,

we will use commercially available anti-PD-L1 antibodies, which will be combined with different

agents  interfering  with  lipid-metabolism,  most  notably  statins.  Additionally,  we  will  use  an

experimental ACAT-inhibitor, which has been shown to enhance cholesterol-concentration in

the membrane of CAR-T-cells. At given time points, cocultures will be analyzed using flow-

cytometry.  This  includes  antigen-specific  tumor  killing  by  T-cells,  polarization  of  T-cells,

analysis  of  T-cell-activity  such  as  proliferation  or  secretion  of  Granzyme  B.  In  some

experiments, T-cells will be re-challenged for the capacity to be activated following cocultures

with tumor-cell-lines (i.e. antigen-independent proliferation using CD3/28-beads).  

From the data deriving from this project I expect to identify potential targets to be analyzed in

future studies. Hence, this award will give me the opportunity to generate important preliminary

data to apply for further funding from research councils such as DFG. 

Literature
1. Hopkins, A. M., G. Kichenadasse, C. S. Karapetis, A. Rowland, and M. J. Sorich. 2020. Concomitant 
Proton Pump Inhibitor Use and Survival in Urothelial Carcinoma Treated with Atezolizumab. Clin. 
Cancer Res. 26: 5487–5493.
2. Molnár, E., M. Swamy, M. Holzer, K. Beck-García, R. Worch, C. Thiele, G. Guigas, K. Boye, I. F. 
Luescher, P. Schwille, R. Schubert, and W. W. A. Schamel. 2012. Cholesterol and Sphingomyelin Drive 
Ligand-independent T-cell Antigen Receptor Nanoclustering. J. Biol. Chem. 287: 42664–42674.
3. Menzner, A.-K., T. Rottmar, S. Voelkl, J. J. Bosch, D. Mougiakakos, A. Mackensen, and Y. J. 
Resheq. 2021. Hydrogen-Peroxide Synthesis and LDL-Uptake Controls Immunosuppressive Properties 
in Monocyte-Derived Dendritic Cells. Cancers 13: 461.
4. Ghittoni, R., L. Patrussi, K. Pirozzi, M. Pellegrini, P. E. Lazzerini, P. L. Capecchi, F. L. Pasini, and C. 
T. Baldari. 2005. Simvastatin inhibits T‐cell activation by selectively impairing the function of Ras 
superfamily GTPases. FASEB J. 19: 1–24.
5. Omori, M., Y. Okuma, T. Hakozaki, and Y. Hosomi. 2018. Statins improve survival in patients 
previously treated with nivolumab for advanced non-small cell lung cancer: An observational study. Mol.
Clin. Oncol. .



ImmunoTools special AWARD for Yazid J. Resheq includes 10 reagents

FITC - conjugated anti-human CD3, CD49d, CD62L

PE - conjugated anti-human CD4

APC - conjugated anti-human CD8, CD25, CD45RA, CD45RO, Annexin V-APC

recombinant human rh CTLA4/CD152 

    DETAILS    more AWARDS

http://www.immunotools.de/html/award/awardwinner.pdf
http://www.immunotools.com/

