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CD19 CAR T Cells drive a remodeling of the Immune Microenvironment associated with T-cell dysfunction in B-Cell Acute Lymphoblastic Leukemia
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CARTcellspromote myeloid,andMDSCrecruitment in the BM microenvironmentin patientswith B-ALL,ultimately leadingto Tcell exhaustionasactivefeedbackof regulationin responseto CART-cell-mediatedinflammation,whichmayantagonize
the effect of CART-cell therapy. Hypoxiahavea role in exacerbatingCARTcelldysfunctionandexhaustion. Mitigation of the pathwayof HypoxiaandcouldrestoreCARTcellsactivity andpersistencein vitro
This study provide novel and potential therapeutic targets within the tumor microenvironment that antagonize the effects of CAR T cell therapy.
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Introduction

Methods

Results

In patients with B-cell Acute LymphoblasticLeukemia(B-ALL),ChimericAntigenReceptor(CAR)T cells targeting CD19 have achieveddurable responses. However,the contribution of the tumor microenvironment(TME)on CART-cell fate and
endogenousimmunity remainsincompletelyunderstood. Trancriptomicdata from treated BALLpatients' bonemarrow (BM)-residentimmunecellsdemonstratedthat immunologicalnichereactsto CARTcell-mediatedinflammationby activationof
inhibitory pathwaysandmolecules. Remodellingof the compositionof BMafter CART-cell infusionisobserved.
Significantenrichmentfor geneexpressionprofile associatedwith Hypoxiawascorrelatedwith the expansionof MyeloidDerivedSuppressorCells(MDSC). In parallel,¢DCʲsignalingandcell exhaustionin endogenousCD8+ Tcellsand infusedCART
cellswereobserved.
Aim: Definerole of Hypoxiain exacerbatingthe exhaustionof CARTcellsandendogenousimmunity.

Increased monocytes, MDSCs and myeloid VEGFR2+ cells following CAR T-cell therapy 
in tumor-bearing HSPC-humanized mice
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In vitro
experiments

In vivo
evaluation
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Spectralflow cytometryvalidation

ILCмʰΣ ±9DC ŀƴŘ ¢DCʲwн ŀǊŜ ƪŜȅ ǇƭŀȅŜǊǎ ƛƴ ǘƘŜ ŎǊƻǎǎǘŀƭƪ ōŜǘǿŜŜƴ /!w ¢ ŎŜƭƭǎ ŀƴŘ 
the immune niche, leading to general immune suppression

Enrichment in Interferon response, Hypoxia, and TGF-ʲ ǎƛƎƴŀƭƛƴƎ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
the expansion of MDSC, and exhausted T cells

Volcanoplot of myeloidcells

Role of chronic inflammation and Hypoxia in driving T cell dysfunction
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Increased MDSC and T-cell exhaustion post-treatment 

Inhibition of glycolysis and oxidative phosphorylation associated with increased lipid 
metabolism suggest that endogenous T cells and CAR T cells are facilitated to cell exhaustion 

Significantly-enrichedHallmarkgenesets

in post-treatment versus pre-treatment 

within CD45+CD3- libraries

Significantly-enrichedKEGG genesetsin post-treatment versus pre-treatment within CD45+CD3+ libraries


