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A. Personal Statement
I am well suited to lead this project for the National Leiomyosarcoma Foundation based upon my current experimental research, my training, my collaborators, and scientific environment I am working in, and my past performance in this field. Note that this personal statement will detail my contributions within uterine sarcomas. Thus, there is no additional sarcoma work detailed under "My contributions" below.
Uterine leiomyosarcomas, are aggressive and deadly tumors, where there is a lack of diagnostic methods and available therapies. Survival is typically less than two years, and neither radiation nor chemotherapy is effective against these tumors. Attempts to use insights from the more common, epithelial, cancers, have met with limited success. This is because the biology of leiomyosarcomas is unique. Increasing knowledge of the genomic events underpinning leiomyosarcoma malignancy indicate that it is only by understanding the complexity of sarcoma genomics that new therapies can be developed.
As described in the preliminary results of this application, my research team has developed a unique cohort which, when combined with our expertise within critical research techniques. My current experimental work is focused upon understanding the biology of uterine sarcomas and developing novel therapeutic approaches. My lab has experience with working with patient materials. My experience and training as a physician and a pathologist give me insight into the clinical and diagnostic variables which are an essential starting point for the proposed project. Using these materials, we have developed transcriptomic and proteomic data, and combined it with multiplex tissue imaging. Leading international projects and teams has allowed us to make novel insights into these highly malignant tumors.
Leading a team also requires close collaborations, and I have experience with developing and nurturing collaborations that have led to successful projects in a range of areas (highlighted below). The collaborations of most relevance for the proposed project are with the Federal University of Rio Grande do Norte, in Natal, Brazil. This University is home to one of Brazil’s premiere bioinformatics centers, with expertise within genomics, transcriptomics, and proteomics. Biosketches from the relevant team leaders are included. The scientific environment at the University of Southern California is world class and will allow the results from various teams to be synthesized and validated using ex vivo culture models. My past performance in this field has ranged from identifying and refining diagnostic criteria for these tumors, to identifying molecular subtypes within undifferentiated uterine sarcomas, to using multiplex methods to identify novel mechanisms controlling immune cell infiltrates in these tumors.
My contributions and findings have led to changes in the classification of these tumors, as highlighted by my participation and co-authorship of the uterine sarcomas chapters within the most recent "World Health Organization: Classification of Tumors of the Female Genital Tract" book. My role within the described work has been as a Principal Investigator. I have supervised one PhD student within this work, as well as 4 MD thesis students. I have been awarded 6 independent grants as PI for this work, included 2 from the Swedish Cancer Society. I have led an international collaboration within these projects, involving research groups from the Mayo Clinic (Dr. Ken Schoolmeester), Canada (Dr. CH Lee), Norway (Dr. Ben Davidson), and Belgium (Dr. Tjalling Bosse).
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C. Contribution to Science
1. Personalized Medicine in Endometrial Cancer
Endometrial cancer is the most common gynecologic malignancy in the United States. It is estimated that, historically, one out of three women with endometrial cancer are either over or under treated. Not only does this cause unnecessary morbidity and mortality among patients but it also burdens the healthcare system with unnecessary costs. Thus, the scientific problem is to increase the precision of endometrial cancer management.
The central finding of my work has been to use the genomic classification of endometrial cancer to improve the clinical outcome of patients through increased diagnostic and therapeutic precision. These projects have built upon our previous work, where we have prospectively assembled and extensively characterised (detailed patient questionnaire, patient biometric data, expert-ultrasound examination, deep molecular and clinico-pathologic annotations, including molecular classification according to ProMisE; POLE, MSI, p53wt, P53abn, and extensive follow-up data, at present for in median 38 months) a large cohort (n=594) of endometrial cancer cases. Our contribution has elucidated the role of classification of POLE mutations. We have also analysed the clinical importance of multiple classifiers. This finding, and our work, has resulted in the adoption, in 2021, of a molecular based risk classification system by the European Society of Gynecological Oncology. 
My role in this contribution has been as a Principal Investigator. Within my lab I have supervised two PhD student in this project, as well as 4 MD thesis students. I have been awarded three independent grants for this work. I have led a national, Swedish, collaboration with Dr. Elisabeth Epstein, and participated in an international collaboration, including faculty from Switzerland (Dr. Sara Imboden), Canada (Dr. Blake Gilks) and Belgium (Dr. Tjalling Bosse).
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2. Molecular Basis of Chemotherapy Resistance in Ovarian Cancer
High grade serous ovarian cancer is the deadliest gynecologic malignancy in the United States. It is characterised by an initially good response to chemotherapy, but eventually patients succumb to recurrent, chemotherapy resistance disease. Thus, there is a need to understand the biology of chemotherapy resistance, in order to allow for the development of novel treatmant strategies that could overcome this. 
We have found that the several signalling pathways involved in the ECM play a central role in chemotherapy resistance. Our results indicate activation of a kinase signalling pathway uniquely activated by platinum. Our role in the project was to assist in design and interpretation of experiments and to provide patient materials and pathology related knowledge.
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