Role of TGF-b ligand signaling in DC-dependent immunoregulation in lung cancer
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Description
Background: The transforming growth factor beta (TGF-b) family comprises a group of structurally related proteins
that include among others TGF-b1/2/3 and several bone morphogenetic proteins (BMPs). The expression of these
proteins is tightly regulated during development and tissue homeostasis. Environment-exposed epithelial layers of
barrier tissues such as skin and oral mucosa exhibit specific expression pattern of TGF-b1 and BMP7 in the steadystate. We recently showed that BMP7 expression is strongly upregulated within the epidermis in psoriatic lesions. Two
separate signaling cascades involving a limited number of type 1 and type 2 receptors as well as intracellular SMAD
proteins are known, i.e. canonical TGF-b versus BMP signaling. We recently observed in unpublished studies that
BMP7 stimulation of human monocyte-derived DCs leads to the up-regulation of PDL1 and PDL2. These molecules
have previously implicated in DC-dependent T cell regulation. Moreover, we observed the induction of AXL a TAM
receptor involved in efferocytosis and negative regulation of microbial DC activation. Targeting of the PDL1/PD1
interaction proofed to be an efficient treatment strategy for non small cell lung cancer (NSCLC) patients. It was recently
shown that BMP7 expression by NSCLC cells is negatively correlated with treatment outcome.
Hypothesis and Objectives: We hypothesize that (1) enhanced BMP signaling in NSCLC instructs tumor-infiltrating
DCs to acquire PDL1, PDL2 and AXL resulting in an augmented immunoregulatory capacity of DCs; (2) ligands
of BMP receptors expressed in the tumor microenvironment instruct cells of the monocyte/DC lineage to acquire a
tolerogenic phenotype potentially leading to tumor immune escape; (3) differential expression of TGF-b ligands and
their receptors within the NSCLC tumor microenvironment lead to altered signal strength via the classical TGF-b vs
BMP signaling cascades in tumor-infiltrating leukocytes of the monocyte/DC lineage.
Methodology: The PhD student will perform immunohistology stainings of primary NSLC tumors for BMP7 and other
TGF-b ligands, as well as downstream signaling proteins. Singe cell suspensions of tumor tissues versus non-affected
lung tissue will be analyzed by FACS for DC associated molecules (PDL1, PDL2, AXL, others). Additionally available
single cell RNA sequ data will be analyzed. In parallel, monocyte-derived DCs and progenitor cell-derived DCs will
be stiumulated with TGF-b ligands and the signaling pathways leading to PDL1/2 and AXL induction will be dissected
(Year 1). T cell assays (Treg, Th1/2/17) will be performed and the role of PDL1/PDL2 and AXL in these assays will
be evaluated using inhibitor or knock-down strategies. Tumor infiltrating monocytic cells/DCs and T cells from NSLC
patients expressing high and low levels of BMP7 and/or other TGF-b ligands and will be studied phenotypically and
+
functionally (Year 2). Already available mice lacking BMPR1a in CD11c cells will be analyzed, i.e. lung tumor model,
steady-state lung, towards obtaining correlative in vivo data (Year 3-4).
References:
Sconocchia, T; Hochgerner, M; Schwarzenberger, E; Tam-Amersdorfer, C; Borek, I; Benezeder, T; Bauer, T; Zyulina, V; Painsi, C; Passegger, C; Wolf, P; Sibilia, M; Strobl, H. Bone morphogenetic protein signaling regulates skin
inflammation via modulating dendritic cell function. J Allergy Clin Immunol. 2020 Oct 22:S0091-6749(20)31450-0.
doi: 10.1016/j.jaci.2020.09.038. Online ahead of print.
Lim, CX; Lee, B; Geiger, O; Passegger, C; Beitzinger, M; Romberger, J; Stracke, A; Högenauer, C; Stift, A; Stoiber,
H; Poidinger, M; Zebisch, A; Meister, G; Williams, A; Flavell, RA; Henao-Mejia, J; Strobl, H. miR-181a Modulation
of ERK-MAPK Signaling Sustains DC-SIGN Expression and Limits Activation of Monocyte-Derived Dendritic Cells.
Cell Rep. 2020; 30(11): 3793-3805.
Glowbase Graduate Recruitment Platform - http://www.glowbase.com - © Glowbase GmbH - 2021-04-11 00:05:57

Borek I, Köffel R, Feichtinger J, Spies M, Glitzner-Zeis E, Hochgerner M, Sconocchia T, Krump C, Tam-Amersdorfer C,
Passeger C, Benezeder T, Tittes J, Redl A, Painsi C, Thallinger GG, Wolf P, Stary G, Sibilia M, Strobl H. BMP7 aberrantly induced in the psoriatic epidermis instructs inflammation-associated Langerhans cells. J Allergy Clin Immunol.
2019 Dec 20. pii: S0091-6749(19)31713-0. doi: 10.1016/j.jaci.2019.12.011. [Epub ahead of print] PMID:31870764
Strobl H, Krump C, Borek I. Micro-environmental signals directing human epidermal Langerhans cell differentiation. Semin Cell Dev Biol. 2019 Feb;86:36-43. doi: 10.1016/j.semcdb.2018.02.016. Epub 2018 Feb
23.PMID: 29448069 Review.

To get more information or to apply online, visit https://mug.glowbase.com/positions/218 or
scan the the code on the left with your smartphone.

Glowbase Graduate Recruitment Platform - http://www.glowbase.com - © Glowbase GmbH - 2021-04-11 00:05:57

