Supplementary Information

Activation of mechanosensitive ion channel TRPV4 normalizes tumor vasculature

and improves cancer therapy

Ravi K. Adapala’?*, Roslin J. Thoppil***, Kaustabh Ghosh>*, Holly Cappelli*®, Andrew
C. Dudley*®, Sailaja Paruchuri ®, Venkateshwar Keshamouni’, Michael Klagsbrun®, J.
Gary Meszaros™?, William M. Chilian*?, Donald E. Ingber*® , and Charles K.
Thodeti">**

'Department of Integrative Medical Sciences, Northeast Ohio Medical University,
Rootstown, OH 44272; School of Biomedical Sciences, Kent state university, Kent, OH
44240; 3Department of Bioengineering, University of California, Riverside, CA 92521;

* Vascular Biology Program, Children’s Hospital and Harvard Medical School, Boston,
MA 02115; *Department of Cell and Molecular Physiology, University of North Carolina,
Chapel Hill, NC 27599; °Department of Chemistry, University of Akron, Akron, OH
44325; 7Department of Internal Medicine, University of Michigan, Ann Arbor, Ml 48109;
8Wyss Institute for Biologically Inspired Engineering and Harvard School of Engineering
and Applied Sciences, Cambridge, MA 02139.

# contributed equally to this work.

*Address all correspondence to: Charles K. Thodeti., Ph.D., Department of Integrative
Medical Sciences, Northeast Ohio Medical University, Rootstown, OH 44272 (Tel: 330-
325-6423; Fax: 330-325-5912; Email: cthodeti@neomed.edu

Running Title: Regulation of tumor angiogenesis by TRPV4 channels.

Sources of Funding: Supported by the start-up funds from NEOMED (CKT) and NIH
grants CA55833 and CA45548 (DI).

Conflict of Interest: CKT and DI have rights in a patent based on some of the results

presented in this manuscript. The remaining authors have no conflict of interest.


mailto:cthodeti@neomed.edu

Supplementary Figure Legends

Supplementary Fig.1. A) Representative traces showing increases in the cytosolic calcium in
response to a selective TRPV4 agonist, 4-o-PDD (arrow) in Fluo-4 loaded in normal and tumor
endothelial cells. Arrow denotes the time when the cells were stimulated with the TRPV4
agonist. B) Quantitative analysis of the relative changes in the cytosolic calcium influx in NEC

and TEC.

Supplementary Fig.2. A) Immunohistochemical analysis showing increased vessel density in
tumors (21 days) from TRPV4 knockout mice (KO) compared to wild type mice (WT). Frozen
sections of tumors (10 um thickness) were stained with CD31 (green) to identify tumor micro

vessels. B) Quantitative analysis of vessel density in WT and KO tumors.

Supplementary Fig.3. Tumor bearing mice were injected with TRITC-dextran (3000 MW; red)
via tail vein, fixed and sections were immunostained with CD31 (green). Note the increased
dextran fluorescence (arrows) in the tumor tissue in TRPV4KO mice compared to wild type

indicating leaky vessels.

Supplementary Fig.4. A) Phase contrast and fluorescence images of TEC transfected with
TRPV4-EGFP B) Representative traces showing increases in the cytosolic calcium in response
to a selective TRPV4 agonist, GSK1016790A in Fluo-4 loaded TEC overexpressing TRPV4-
EGFP or EGFP alone. Arrow denotes the time when the cells were stimulated with the TRPV4
agonist. C) Quantitative analysis of the relative changes in the GSK1016790A-induced

cytosolic calcium influx in TEC expressing TRPV4-EGFP or EGFP alone.



Supplementary Fig.5. NEC and TEC were allowed to spread for 4 h at 37°C and later
shifted on to a microscope stage and random cell migration was recorded every 10 min
using time lapse microscopy. Quantification of cell migration as measured by marking the

centroid of migrating cells overtime. Note: TEC migration is 4 fold higher than NEC.

Supplementary Fig.6. Cells (TEC and TEC+TRPV4) were allowed to form tubes on a
Matrigel (2D) as described in Fig.4 A. Images were obtained and tube length was

measured using NIH Image J. Quantification of tube length revealed almost 10 fold increase

in tube formation in TEC + TRPV4 cells compared to TEC alone.

Supplementary Fig.7. Representative Western blot showing the levels of active-Rho and
total Rho for TEC and TEC treated with TRPV4 activator GSK1016790A. Rho activity
was measured using the Rhotekin-RBD binding assay. = Densitometry analysis of
changes in Rho activity which was quantified by normalizing the levels of active Rho
with that of total Rho (* p< 0.05). Note: TEC exhibit high basal Rho activity compared to

NEC which was reduced by TRPV4 activation with GSK.
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