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Abstract

The kinase PRKD?2 (protein kinase D) is a crucial regulator of tumor cell-endothelial cell
communication in gastrointestinal tumors and glioblastomas, but its mechanistic contributions to
malignant development are not understood. Here, we report that the oncogenic chaperone HSP90
binds to and stabilizes PRKD2 in human cancer cells. Pharmacologic inhibition of HSP90 with

©2014 American Association for Cancer Research.

Corresponding Author: Ninel Azoitei, Center for Internal Medicine I, University of UIm, Albert-Einstein-Allee 23, 89081-Ulm,
Germany. Phone: 49-731-500-45726; Fax: 49-731-500-44665; ninel.azoitei@uni-ulm.de.

Note: Supplementary data for this article are available at Cancer Research Online (http://cancerres.aacrjournals.org/).

Disclosure of Potential Conflicts of Interest
G. Chiosis is director of Samus Therapeutics. No potential conflicts of interest were disclosed by the other authors.

Authors’ Contributions

Conception and design: N. Azoitei, S. Frohling C. Scholl

Development of methodology: N. Azoitei, K. Diepold, A. Rouhi, F. Genze, A. Becher

Acquisition of data (provided animals, acquired and managed patients, provided facilities, etc.): N. Azoitei, K. Diepold, C.
Brunner, A. Rouhi, F. Genze, J. Koren IlI, T. Seufferlein

Analysis and interpretation of data (e.qg., statistical analysis, biostatistics, computational analysis): N. Azoitei, C. Brunner, A.
Rouhi, H. Kestler, T. Seufferlein

Writing, review, and/or revision of the manuscript: N. Azoitei, C. Brunner, A. Becher, J. van Lint, G. Chiosis, S. Frohling, C.
Scholl, T. Seufferlein

Administrative, technical, or material support (i.e., reporting or organizing data, constructing databases): N. Azoitei, S.
Fréhling, C. Scholl

Study supervision: N. Azoitei, T. Seufferlein

Other (provided reagents and information on their use): G. Chiosis, T. Seufferlein


http://cancerres.aacrjournals.org/

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Azoitei et al. Page 2

structurally divergent small molecules currently in clinical development triggered proteasome-
dependent degradation of PRKD2, augmenting apoptosis in human cancer cells of various tissue
origins. Conversely, ectopic expression of PRKD2 protected cancer cells from the apoptotic
effects of HSP90 abrogation, restoring blood vessel formation in two preclinical models of solid
tumors. Mechanistic studies revealed that PRKD?2 is essential for hypoxia-induced accumulation
of hypoxia-inducible factor-1a (HIF1a) and activation of NF-xB in tumor cells. Notably, ectopic
expression of PRKD2 was able to partially restore HIF1a and secreted VEGF-A levels in hypoxic
cancer cells treated with HSP90 inhibitors. Taken together, our findings indicate that signals from
hypoxia and HSP90 pathways are interconnected and funneled by PRKD2 into the NF-xB/VEGF-
A signaling axis to promote tumor angiogenesis and tumor growth.
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