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Lymphatic Vessels in Inflammation and
Cancer: New Roles in Inmune Regulation
and Implications for Inmunotherapy

In tissues, interstitial fluid flow is mechanically coupled to lymphatic drainage, and both are
often increased in acute inflammation as well as in the tumor microenvironment where
steeper-than-normal pressure gradients exist at the tumor margin due to higher fluid pres-
sure in tumors. It has long been assumed that local lymph formation is driven primarily by
pressure gradients generated by interstitial fluid stress and downstream lymphatic pump
function, but we have found that vesicular transendothelial transport also contributes sig-
nificantly to lymph formation and is actively regulated by the lymphatic endothelium accord-
ing to inflammatory stimuli, allowing fine control of the delivery of antigens, cells, and chem-
okines to the local lymph node. While exploring how lymphatic endothelial cells actively
control such delivery, we have discovered new roles that the lymphatic endothelium plays in
the regulating immunity, including direct antigen presentation to T cells. In some types of
inflammation, local lymphatic expansion and activation occurs, in turn changing the biome-
chanical and cytokine environments that alter the immune microenvironment. For example,
in some cancers, we found that tumor-associated lymphangiogenesis leads to the activation
of TGF-P and increased interstitial flow, both of which promote fibroblast differentiation
and matrix remodeling. Lymphatic activation also triggers the release of cytokines that
attract immune cells that, together with TGF-f, can promote an immune suppressive mi-
croenvironment and help the tumor escape from host immunity. Finally, our lab is exploring
ways to translate this new knowledge towards strategies for immunotherapy.

Melody A. Swartz is a Professor in the Institute for Molecular Engineering at the University
of Chicago, where she holds the William B. Ogden Chair and a joint appointment in the Ben
May Department for Cancer Research. She holds obtained her BS from Johns Hopkins and
PhD from MIT, both in Chemical Engineering. Her PhD focused on lymphatic physiology and
biomechanics in the lab of Rakesh Jain, after which she undertook postdoctoral studies in
mechanobiology at Brigham & Women'’s Hospital in the lab of Jeffrey Drazen. She was an
Assistant Professor at Northwestern University in the Department of Biomedical Engineer-
ing before moving to the Ecole Polytechnique Fédérale de Lausanne (EPFL), where she was
promoted to Full Professor and spent 13 years in the Institute of Bioengineering and the
Swiss Institute for Experimental Cancer Research. Trained as a bioengineer, she uses quan-
titative approaches in immunobiology and physiology, including biotransport and biome-
chanics, to develop a deeper understanding of how the lymphatic system regulates immun-
ity in homeostasis and disease, particularly in cancer and chronic inflammation. Her lab ap-
plies this knowledge to develop novel immunotherapeutic approaches in cancer, including
lymph node-targeting vaccine approaches, as well as in vitro model systems that recapitu-
late relevant features of the 3D, perfused tumor microenvironment.

The Graduate Seminar Series events are part of the required curriculum for chemical engineer-
ing graduate students, but open to all lowa State University graduate students, post-doctoral
researchers, scientists, faculty and staff. See the full seminar schedule at cbe.iastate.edu/
seminar-series/



