Accelerated cardiac allograft vasculopathy (CAV) continues to impede long-term
graft survival despite traditional immunosuppressive therapies. The central hypothesis of
this project is that the immune regulator AXL, a receptor tyrosine kinase, facilitates
signaling and crosstalk between immune and other parenchymal cells to effect long term
graft tolerance post-transplant. I hypothesize that AXL, adversely promotes chronic
CAV and AXL is a therapeutic target to promote allograft viability. To better
understand the role of AXL in CAV, two interrelated and independent aims were
proposed. Aim I-A is to determine if DC-specific AXL regulates occurrence and
severity of CAV after transplant. Much progress has been made toward this first aim.
To test the hypothesis above, I utilized the well-established BM12 B6 model of
CAV. This single MHC-II mismatched model results in long-term grafts survival without
immunosuppression, and grafts develop characteristics of CAV after ~30 days. To
investigate the role of AXL in cells of the myeloid lineage, recipient mice were irradiated
and received adoptive transfer of AXL-/- or AXL+/+ bone marrow 6-8 weeks prior to heart
transplantation. Animals were monitored over the course of treatment for graft survival.
AXL-/- recipients had increased clinical scores based on manual palpations over the
course of transplant. Rejected organs were removed from analysis after 2-3 successive
days of a clinical score of 0. As anticipated, clinical scores directly correlated with overall
graft survival, with AXL-/- having extended mean survival time compared to AXL+/+
recipients. (Figure 1) Given the robust phenotype observed in these data, subsequent
studies were also carried out in bone marrow
chimeric animals. Future studies will utilize dendritic
cell and macrophage specific knockouts of AXL as
previously proposed.
To assess the kinetics of CAV progression,
graft function was monitored after 30 days by
echocardiogram. Here I observed a significant
difference in heart function, reflected by lower
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Furthermore, histological analysis of grafts at day 30 also showed decreased severity of
CAV in AXL-/- recipients, indicated by reduced vascular walls thickening. These
recapitulated preliminary results obtained in MR1 tolerized models. Preliminary flow
cytometric analysis of Day 30 grafts also indicated increased number of T-reg cells in
grafts of AXL-/- recipients compared to WT. Future work will involve more in-depth
characterization of immune cell infiltration of grafts as well as relative cytokine levels.
Additionally, TAMs may be post-translationally regulated through substrate-specific
proteolytic cleavage by ADAM17. Soluble AXL and MERTK levels in WT recipients were
measured early after transplant and 4-6 weeks after transplant. It was observed that
MERTK levels increased significantly overtime. AXL also increased overtime and trended
toward significance.
Aim I-B will test whether pharmacological inhibition of AXL will reduce CAV
severity and promote graft survival. Experiments utilizing small molecule inhibitors of
AXL were dependent on outcomes of Aim I-A. Based on above data, these studies will

be carried out in the near future
Aim II is to elucidate the signaling mechanisms whereby
phagocyte-derived AXL promotes proliferation of vascular
smooth muscle cells (VSMC) and fibroblasts, which are key
accelerators of CAV progression. A significant increase in
AXL expression was observed near vasculature in rejecting
grafts, whereas control hearts showed minimal AXL staining.
(Figure 2) Such data support the notion of possible crosstalk
between different AXL expressing cells. In vitro leukocyte coculture experiments also revealed that AXL deficient dendritic
cells stimulated significantly less T-cell activation and
proliferation compared to controls, and this was linked to
decreased MHCII expression. Continued effort will be toward
elucidating if paracrine factors versus cell-cell contact are
required for DC-parenchymal cell crosstalk and whether T-cells
may be alternative mediator of such signals.
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This work has been presented in both oral and poster formats
internally through the Feinberg Cardiovascular and Renal
Research Institute trainee seminar series and Cardiovascular
Research Day respectively. I also had the privilege of
presenting this work as oral presentation at the American Transplant Congress in Boston.
A portion of this work will also be presented as a poster during Vasculata 2019 hosted by
the Medical College of Wisconsin. Through this funding, I also was able to attend AHA
Vascular Discovery 2019 and participate in early career training sessions offered. I have
also published a first author review article pertaining to phagocytes and CAV development
in Seminars in Immunopathology.

