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Funding the research needed to advance our understanding of rare cancers is very
challenging. Given the limited potential for financial reward and lack of public awareness,
inspiring government, industry, or society to fund research for individual diseases is ex-
tremely difficult. Nevertheless, patients and families affected by rare cancers will often
find novel ways to support and pay for the science that is necessary to promote knowledge
of underlying diseases and develop more effective treatments. This is the case for epithe-
lioid hemangioendothelioma (EHE), a one-in-a-million vascular sarcoma caused by onco-
genic fusion proteins involving YAP or TAZ, two downstream, negative effectors of the
Hippo Pathway. In June of 2023, scientists active in Hippo-YAP/TAZ research assembled
at a workshop hosted by the Telluride Science Research Center (TSRC; https://tellu-
ridescience.org, accessed on 21 September 2023, Now, officially named the Telluride Sci-
ence and Innovation Center, participants will likely always refer to the organization as the
TSRC, and we use this acronym/moniker throughout) and funded in part by the Richard
Eaton Foundation, EHE Foundation, and CRAVAT Foundation. The workshop’s goal was
not to address EHE per se but to discuss larger questions around Hippo signaling and
ways of controlling or regulating YAP/TAZ-TEAD activity. The role of this workshop in
advancing EHE research is best understood in the context of the TSRC itself.

The TSRC, originally named the Telluride Summer Research Center, was founded in
1984 as a haven for budding fields to explore early, basic scientific questions. By design,
Telluride workshops were meant to provide a very different experience than typical large
scientific meetings, and the admittedly difficult goal was to run workshops that fostered
active, on-site collaboration. This was to be achieved by featuring presentations that fos-
tered constructive interactions within a small topic-focused audience. The presentations
were solicited on promising, unpublished ideas, and the sessions were friendly and dis-
cussion-heavy. Interaction and discussion spilled over into afternoon hikes and shared
meals. While never formally enforced, this idyllic recipe was successfully followed by the
earliest workshops, and their legacy created a strong culture at the TSRC in favor of main-
taining such a format. In fact, this trademark feature has spread to some pockets of the
broader scientific community in which “Telluride-style” presentations have come to mean
“extensive discussions expected”. TSRC workshops succeeded in large part due to the
fertile environment provided by the incredible scenery of the Telluride mountains, whose
beauty inspires great ideas. The Center has grown to over fifty workshops and 1500 par-
ticipants per year, with nearly half the participants coming from overseas. The board of
directors intervened to keep tighter control over workshop quality, size, and focus area,
capping workshops at 35 participants. As the new president of the board, Rob Walker,
recently said, “The small size, open exchange of ideas, emphasis on unpublished work,
and focus on identifying new challenges is unlike anything you will find anywhere else”.
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The TSRC “YAP/TAZ and TEAD: at the crossroads of cancer” workshop began in
2017 and has occurred every year since, including remotely (2020) and partially remotely
(2021&2022). So far, it has limited participation each year to 20 people to stay true to the
characteristics that have defined the TSRC for nearly 40 years. Namely, a small, topic-
focused workshop seeking productive collaboration through interactive presentations
both in the meeting room and during walks in the woods. It has had participants from
every continent (excluding Antarctica) and at every stage of their career, ranging from
MacArthur Grant awardees, Howard Hughes Investigators, and department chairs to
graduate students and post-docs. This includes prominent scientists from both academia
and industry, many of whom regularly speak at international conferences on Hippo sig-
naling. The workshop has achieved its scientific goal of increasing collaboration and in-
teraction. The initial example was a collection of Hippo-related papers that included man-
uscripts from several of the workshop participants [1-13], which was organized and ed-
ited by Dr. Yutaka Hata after he attended the workshop.

The ‘real-world” impact of the TSRC model is well demonstrated by many substan-
tive advances in EHE research since the inaugural “YAP/TAZ and TEAD: at the crossroads
of cancer” workshop. These include the first transgenic mouse models of EHE [14,15], the
first EHE cell lines [16], advances in our understanding of the mechanisms of cell trans-
formation caused by the TAZ-CAMTA1 and YAP-TFE3 fusion proteins [16-18], a consen-
sus report on best practices for EHE treatment [19], and three phase I clinical trials of
TEAD inhibitors (NCT04665206, NCT05228015, and NCT04857372). Many of these studies
and projects were first discussed at the workshop, and some of the resulting manuscripts
involve collaborations that were initiated at the workshop [14-17].

Notably, these collaborations have also resulted in improved EHE awareness and
funding for EHE-focused basic research. This also results from mutually beneficial inter-
actions among workshop participants and supportive foundations and EHE advocacy
groups, including the CRAVAT Foundation, the Richard Eaton Foundation, and EHE
foundations located in the United States, United Kingdom (England), and Australia. In
addition to funding many of the EHE projects mentioned above, these organizations have
helped defray workshop costs, allowing promising young researchers to attend. In turn,
the foundations have also benefitted. They have drawn on workshop participants to pre-
sent research at foundation-sponsored conferences, patient outreach events, and fundrais-
ing efforts. This is yet another example of how the TSRC model promotes fruitful collab-
orations that help advance basic science.

However, the purpose of this workshop is not solely to promote interaction and col-
laboration to advance EHE research; it is to do this across the entire Hippo-YAP/TAZ-
TEAD field. This pathway has strong therapeutic promise in cancer and other diseases,
and despite substantial progress over the past 3 decades, there is still a great deal we do
not understand about the pathway and how it contributes to human disease. This is re-
flected in the diversity of topics presented at the workshop throughout its first 7 years,
including talks focused on: Hippo Pathway signaling; mechano-transduction; structure
and targeting of TEADs; transcriptional regulation by YAP/TAZ-TEADs; regulation of
YAP and TAZ nuclear/cytoplasmic shuttling; novel YAP/TAZ-TEAD regulators; epigenet-
ics; and crosstalk between the Hippo Pathway and other critical signaling cascades.

Cancer is a major focus of the workshop, and numerous cancers, in addition to EHE
have been discussed. As has virtually every aspect of cancer biology. Other diseases, such
as fibrosis of the kidney and lung, pulmonary hypertension, and even COVID-19, have
also been featured. Stem cells, cell fate decisions, development, and tissue homeostasis are
other frequent topics. The model systems and research tools presented are equally diverse
and innovative and include in vitro work in cell lines as well as in vivo work in flies,
zebrafish, mice, rats, and humans. Many important discoveries in the Hippo-YAP/TAZ-
TEAD field were previewed by scientists sitting in a classroom at the Telluride Middle
School, and discussed with enthusiasm, not unlike that of a middle schooler learning
about the wonder of science and discovery for the first time. While the contribution of the
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workshop to the field is difficult to quantify, the true indication of its value to researchers
in this field is the fact that many return and actively participate each year.

Given the therapeutic relevance of the Hippo-YAP/TAZ pathway, there is potential
for competition amongst researchers and companies active in this field. Despite this, the
TSRC “YAP/TAZ and TEAD: At the crossroads of cancer” workshop has remained an open
and highly interactive oasis that has fostered extensive collaboration, not competition. The
character of its core participants, the unique 40-year-old TSRC recipe, and the inspiring
setting of Telluride all play big roles in this. In 2024, the workshop will mark its eighth
year, and it is fitting that several of the manuscripts in this Special Edition of Cancers were
authored by researchers who have participated in many of the previous workshops. The
recipe in 2024 will remain unchanged. High-level scientists will present novel, un-
published data on the biology of the Hippo Pathway and the potential for targeting YAP,
TAZ, and their binding partners, the TEADs. The workshop will continue to promote ac-
tive collaboration that leads to advances in our understanding of the Hippo-YAP/TAZ-
TEAD pathway and, ultimately, to improved outcomes for all cancer patients, including
those with EHE.

Author Contributions: G.L.W., P.S. and ].M.L.; data curation, G.L.W., P.S. and ].M.L.; writing—
original draft preparation, G.L.W., P.S. and J.M.L.; writing—review and editing, G.L.W., P.S. and
J.M.L. All authors have read and agreed to the published version of the manuscript.

Funding: ] M.L. is supported by grants from the Margie and Robert E. Petersen Foundation, the
Department of Defense (RA200178), the Epithelioid Hemangioendothelioma Foundation
(http://www fightehe.org (accessed on 21 September 2023), EHE Rare Cancer Charity (UK;
https://www.ehercc.org.uk (accessed on 21 September 2023), EHE Rare Cancer Charity (Australia;
http://www.ehefoundation.com.au (accessed on 21 September 2023), and National Institutes of
Health grants from the National Institute of Arthritis and Musculoskeletal and Skin Disease
(RO1AR063778). The YAP/TAZ and TEAD workshops are supported by the Richard Eaton Founda-
tion, the Center for Research and Analysis of Vascular Tumors Foundation (http://www.cravatfoun-
dation.org (accessed on 21 September 2023), and the EHE Foundation.

Data Availability Statement: No new data was generated in this editorial

Acknowledgments: Cynthia Fusting, Mark Kozak, and Sara Friedberg of Telluride Science and In-
novation Center are acknowledged for their important administrative support.

Conflicts of Interest: G.L..W. is an officer and shareholder of ResQ Pharma, Inc.

References

1.

10.
11.

12.

Chakraborty, S.; Hong, W. Linking Extracellular Matrix Agrin to the Hippo Pathway in Liver Cancer and Beyond. Cancers 2018,
10, 45.

Elisi, G.M.; Santucci, M.; D’Arca, D.; Lauriola, A.; Marverti, G.; Losi, L.; Scalvini, L.; Bolognesi, M.L.; Mor, M.; Costi, M.P.
Repurposing of Drugs Targeting YAP-TEAD Functions. Cancers 2018, 10, 329.

Gibault, F.; Coevoet, M.; Sturbaut, M.; Farce, A.; Renault, N.; Allemand, F.; Guichou, J.-F.; Drucbert, A.-S.; Foulon, C.; Magnez,
R.; et al. Toward the Discovery of a Novel Class of YAP-TEAD Interaction Inhibitors by Virtual Screening Approach Targeting
YAP-TEAD Protein—Protein Interface. Cancers 2018, 10, 140.

Hata, Y. Hippo Pathway in Cancer, towards the Realization of Hippo-Targeted Therapy. Cancers 2018, 10, 383.

Holden, J.K.; Cunningham, C.N. Targeting the Hippo Pathway and Cancer through the TEAD Family of Transcription Factors.
Cancers 2018, 10, 81.

Ishihara, E.; Nishina, H. The Hippo-YAP Pathway Regulates 3D Organ Formation and Homeostasis. Cancers 2018, 10, 122.
Lamar, J.M.; Motilal Nehru, V.; Weinberg, G. Epithelioid Hemangioendothelioma as a Model of YAP/TAZ-Driven Cancer:
Insights from a Rare Fusion Sarcoma. Cancers 2018, 10, 229.

Lo Sardo, F.; Strano, S.; Blandino, G. YAP and TAZ in Lung Cancer: Oncogenic Role and Clinical Targeting. Cancers 2018, 10,
137.

Nguyen, T.H.; Kugler, ].-M. Ubiquitin-Dependent Regulation of the Mammalian Hippo Pathway: Therapeutic Implications for
Cancer. Cancers 2018, 10, 121.

Rivas, S.; Anton, LM.; Wandosell, F. WIP-YAP/TAZ as A New Pro-Oncogenic Pathway in Glioma. Cancers 2018, 10, 191.
Sekido, Y. Targeting the Hippo Pathway Is a New Potential Therapeutic Modality for Malignant Mesothelioma. Cancers 2018,
10, 90.

Taha, Z.; Janse van Rensburg, H.J.; Yang, X. The Hippo Pathway: Immunity and Cancer. Cancers 2018, 10, 94.



Cancers 2023, 15, 4717 4 of 4

13.
14.

15.

16.

17.

18.

19.

Warren, ].5.A.; Xiao, Y.; Lamar, ].M. YAP/TAZ Activation as a Target for Treating Metastatic Cancer. Cancers 2018, 10, 115.
Seavey, C.N.; Pobbati, A.V.; Hallett, A.; Ma, S.; Reynolds, J.P.; Kanai, R.; Lamar, ].M.; Rubin, B.P. WWTR1(TAZ)-CAMTA1 gene
fusion is sufficient to dysregulate YAP/TAZ signaling and drive epithelioid hemangioendothelioma tumorigenesis. Genes. Dev.
2021, 35, 512-527. https://doi.org/10.1101/gad.348220.120.

Driskill, J.H.; Zheng, Y.; Wu, B.K.; Wang, L.; Cai, J.; Rakheja, D.; Dellinger, M.; Pan, D. WWTR1(TAZ)-CAMTA1 reprograms
endothelial ~ cells to  drive epithelioid hemangioendothelioma.  Genes.  Dev. 2021, 35, ~ 495-511.
https://doi.org/10.1101/gad.348221.120.

Seavey, C.N.; Hallett, A.; Li, S.; Che, K.; Pobbati, A.V.; Ma, S.; Burtscher, A.; Kanai, R.; Lamar, ].M.; Rubin, B.P. Loss of CDKN2A
cooperates with WWTR1(TAZ)-CAMTA1 gene fusion to promote tumor progression in epithelioid hemangioendothelioma.
Clin. Cancer Res. 2023, 29, 2480-2493. https://doi.org/10.1158/1078-0432.CCR-22-2497.

Ma, S.; Kanai, R.; Pobbati, A.V.; Li, S.; Che, K,; Seavey, C.N.; Hallett, A.; Burtscher, A.; Lamar, ].M.; Rubin, B.P. The TAZ-
CAMTAL1 fusion protein promotes tumorigenesis via connective tissue growth factor and Ras-MAPK signaling in epithelioid
hemangioendothelioma. Clin. Cancer Res. 2022, 28, 3116-3126. https://doi.org/10.1158/1078-0432.CCR-22-0421.

Merritt, N.; Garcia, K.; Rajendran, D.; Lin, Z.Y.; Zhang, X.; Mitchell, K.A.; Borcherding, N.; Fullenkamp, C.; Chimenti, M.S.;
Gingras, A.C.; et al. TAZ-CAMTAL and YAP-TFE3 alter the TAZ/YAP transcriptome by recruiting the ATAC histone
acetyltransferase complex. Elife 2021, 10, e62857. https://doi.org/10.7554/eLife.62857.

Stacchiotti, S.; Miah, A.B.; Frezza, A.M.; Messiou, C.; Morosi, C.; Caraceni, A.; Antonescu, C.R.; Bajpai, J.; Baldini, E.; Bauer, S,;
et al. Epithelioid hemangioendothelioma, an ultra-rare cancer: A consensus paper from the community of experts. ESMO Open
2021, 6, 100170. https://doi.org/10.1016/j.esmoop.2021.100170.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



