Systematic application of ClinGen InSiGHT APC-specific ACMG/AMP variant
classification criteria alleviates the burden of variants of uncertain significance in
ClinVar and LOVD databases

Xiaoyu Yin!%3 Marcy Richardson*, Andreas Laner®, Xuemei Shi®, Elisabet Ognedal’, Valeria
Vasta®, Thomas v O Hansen®, Marta Pineda!'*?*3, Deborah Ritter** 5, Johan de Dunnen*®
, Emadeldin Hassanin’8, Lyman Lin'% Ester Borras?, Karl Krahn?', Margareta Nordling?*%,
Alexandra Martins?*, Khalid Mahmood?®, Emily Nadeau?®, Victoria Beshay?’, Carli Tops?®,
Maurizio Genuardi?®, Tina Pesaran*, lan M Frayling?®3%3! Gabriel Capella!**23, Andrew
Latchford?®32, Sean V. Tavtigian3334, Carlo Maj'”®, Sharon E. Plon!**>, Marc S Greenblatt?®,
Finlay A Macrae!?, Isabel Spier3113¢" Stefan Aretz3113¢"

1 Department of Colorectal Medicine and Genetics, Royal Melbourne Hospital, Parkville, Australia

2 Department of Medicine, University of Melbourne, Parkville, Australia

3 Institute of Human Genetics, Medical Faculty, University of Bonn, Bonn, Germany

4 Ambry Genetics, Aliso Viejo, California, USA

5 Medical Genetics Center Munich, MGZ Munich, Germany

6 Greenwood Genetic Center, Greenwood, South Carolina, USA

7 Western Norway Familial Cancer Center, Haukeland University Hospital, Bergen, Norway

8 Northwest Genomics Center, Department of Genome Sciences, University of Washington, Seattle

9 Department of Clinical Genetics, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark
10 Department of Clinical Medicine, Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark

11 European Reference Network on Genetic Tumour Risk Syndromes (ERN GENTURIS) — Project ID No 739547
12 Hereditary Cancer Program, Catalan Institute of Oncology — ONCOBELL, IDIBELL, Barcelona, Spain

13 Centro de Investigacion Biomédica en Red de Cancer (CIBERONC), Instituto Salud Carlos I, Madrid, Spain
14 Baylor College of Medicine, Houston, Texas, USA

15 Texas Children's Cancer Center, Texas Children’s Hospital, Houston, Texas, USA

16 Department of Human Genetics, Leiden University Medical Center, Leiden, Netherlands

17 Institute for Genomic Statistics and Bioinformatics, University Hospital Bonn, Bonn, Germany

18 | uxembourg Centre for Systems Biomedicine, University of Luxembourg, Esch-sur-Alzette, Luxembourg
19 St Vincents Hospital Melbourne, East Melbourne, Australia

20 |nvitae Corporation, San Francisco, California, USA

21 GeneDx, Gaithersburg, Maryland, USA

22 Department of Biomedical and Clinical Sciences, Linkdping University, Linkdping, Sweden

23 Department of Clinical Genetics, Linkoping University Hospital, Linkping, Sweden

24 Univ Rouen Normandie, Inserm U1245, F-76000 Rouen, France

25 Colorectal Oncogenomics Group, Department of Clinical Pathology, University of Melbourne, Melbourne,
Australia

26 Department of Medicine, Larner College of Medicine, University of Vermont, Burlington, Vermont, USA
27 peter MacCallum Cancer Centre, Melbourne, Australia

28 Fondazione Policlinico Universitario A. Gemelli IRCCS, and Dipartimento di Scienze della Vita e Sanita
Pubblica, Universita Cattolica del Sacro Cuore, Rome, Italy

29 Polyposis Registry, St Mark’s Hospital, London, UK

30 Inherited Tumour Syndromes Research Group, Institute of Cancer & Genetics, Cardiff University, UK

31 National Centre for Colorectal Disease, St Vincent's University Hospital, Dublin, Ireland

32 Department of Surgery and Cancer, Imperial College, London UK

33 Huntsman Cancer Institute, University of Utah, Salt Lake City, Utah, USA

34 Department of Oncological Sciences, School of Medicine, University of Utah, Salt Lake City, Utah, USA
35 Centre for Human Genetics, University of Marburg, Germany.

36 National Center for Hereditary Tumor Syndromes, University Hospital Bonn, Bonn, Germany



ABSTRACT

Background/Objectives: To resolve the interpretative challenges of variants of uncertain
significance (VUS), gene-specific ACMG/AMP variant classification criteria were developed
and validated for the APC gene by the ClinGen-InSIGHT Hereditary Colorectal
Cancer/Polyposis Variant Curation Expert Panel (VCEP)
(https://cspec.genome.network/cspec/ui/svi/doc/GN089).

Methods: A streamlined algorithm using the APC-specific criteria was developed and applied
to reassess all APC variants in ClinVar and the reference APC gene variant database in the
Leiden Open Variation Database (LOVD).

Results: A total of 10,228 unique APC variants were analysed. 94% and 96% of the ClinvVar
and LOVD variants, respectively, with an initial classification of (Likely) Benign or (Likely)
Pathogenic remained in their original categories. 41% of ClinVar and 61% of LOVD VUS were
reclassified into clinically actionable classes, the vast majority as (Likely) Benign. The total
number of VUS was reduced by 37% from 6142 to 3865. For 36 promising APC variants that
remained VUS despite evidence for pathogenicity, a data mining-driven work-up was
undertaken to curate additional evidence which allowed the further reclassification of 18 VUS
as (Likely) Pathogenic.

Conclusions: The application of APC-specific classification criteria substantially reduced the
number of VUS in ClinVar and LOVD. The study also demonstrates the feasibility of a
systematic approach to variant classification with large datasets, which serves as a
generalisable model for other gene-/disease-specific variant interpretation initiatives. It also
allows for the prioritization of VUS that will benefit from in-depth evidence collection. The
reclassified promising APC variants will be subjected to VCEP approval and made publicly

available through ClinVar and LOVD for widespread clinical use.
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