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Multi-region sequencing reveals the genetic heterogeneity and evolutionary history of high grade ovarian 
carcinoma and matched distant metastases.
Khawla S Al-Kuraya, Tariq Masoodi, Abdul K Siraj, Sarah Siraj, Saud Azam, Zeeshan Qadri, Sandeep K Parvathareddy, Fouad Al-Dayel, Ismail Al-
Badawi and Fowzan S Alkuraya
King Faisal Specialist Hospital and Research Centre, Saudi Arabia 

Background: High-grade serous ovarian carcinoma (HGSOC) is the most frequent type of ovarian carcinoma with 
poor clinical outcome; patients with metastasis have dismal survival. The complex process of metastasis is becoming 
more understandable with the use of next generation sequencing. The genomic landscape and pattern of tumor 
evolution from HGSOC to distant metastasis have not been elucidated. 

Methods: In this study, multi-region whole-exome sequencing (WES) was performed on HGSOC primary tumors 
and their metastases (n=33 tumor regions) from 6 patients to understand the tumor evolution and metastatic 
dissemination of HGSOC tumors. The resulting catalog of variants was analyzed to explore evolutionary histories 
and compare the repertoire of events between primary and metastasis.

Results: All six cases presented branching evolution patterns in primary HGSOC, with three cases further showing 
parallel evolution in which different mutations on separate branches of a phylogenetic tree converge on the same 
gene. Linear metastatic progression was observed in 4/6 cases with late dissemination in which the metastatic tumor 
mostly acquires the same mutational process active in primary tumor and parallel metastatic progression, with early 
dissemination in the remaining 2/6 cases. Metastatic specific SNVs were confirmed to be late dissemination events. 
We also found the involvement of metastatic specific driver events in WNT/β-Catenin pathway. Larger studies 
utilizing multi-region sequencing in metastatic high-grade serous ovarian cancer cases with matching primary 
tissues are needed to confirm these observations. 

Conclusions: The study provides deeper insights into clonal evolution and mutational processes that can pave the 
way to new therapeutic targets.
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