Harvested Record

'variant": {'alteration": 'L2230V/,
‘consequence”: {
'isGenerallyTruncating': False,
'term": 'missense_variant'},
'gene': {

'hugoSymbol"|'MTOR; |

'‘oncogene': True,
'tsg": False},
'name": 'L2230V'}},
'cancerType"|['Renal Clear Cell Carcinoma;

'drug':[Temsirolimus, Everolimus, ——

'pmids'": 27482884,

'level': '4),

'level_label': 'Compelling biological evidence
supports the biomarker as being predictive of
response to a drug but neither biomarker and
drug are standard of care'

Store Harvested Record
as entity within

'R

~—p

Gene Harmonizer

HGNC Symbol Table

Variant Harmonizer

COSMIC Lookup and
Variant Type Rules

ClinGen
Allele Registry

Disease Harmonizer

DOID search from
EBI, Bioontology

Drug Harmonizer

Pubchem, Chembl
from Biothings

Evidence Harmonizer

Normalized Record

'gene_identifiers": {
'symbol':'MTOR);
‘ensembl_gene_id": 'ENSG00000198793;,
'entrez_id": '2475"},

'features': [{
'referenceName": '"GRCh37,
‘chromosome": '1"

'start= 11182158,

'end": 11182158,

ref": 'A,

alt':'C,

'name": 'L2230V/,

'sequence_ontology": {
'name": 'missense_variant),
'soid": 'SO:0001583'}}1,

'disease": {

'source': 'DOID;,

'id": 'DOID:4467',

'term': 'renal clear cell carcinoma'
b

Source-Specific Rules
for AMP/ASCO/CAP
Guidelines

'drugs": [
{'id": 'CID6918289,
'source': 'pubchem/compound;,
‘term': 'TEMSIROLIMUS'},
{'id": 'CID6442177,
'source': 'pubchem/compound,
‘term': 'EVEROLIMUS'}

1,

T I3 T ¢

Normalized Record

'description':'Compelling biological evidence
supports the biomarker as being predictive of
response to a drug but neither biomarker and
drug are standard of care|,
‘evidence_label':'D},

'publication_url": 'http://
www.ncbi.nlm.nih.gov/pubmed/27482884,
response_type: 'sensitive’

Figure S1 - Harvesting and harmonizing records

Harvested interpretation records (left column) from each knowledgebase vary in structure, a consequence of
how they are represented and exported by their parent knowledgebase. Knowledgebase-specific rules are
written to select data from harvested records for harmonization across a suite of element-specific harmonizers
(center column). Colors represent different elements of an interpretation, which are each harmonized
independently: genes (green), variants (cyan), diseases (red), drugs (purple), and evidence (yellow). Outputs
from these harmonizers are assembled into normalized records (right column).
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Figure S2 - Knowledgebase overlap

(a) Upset plot of publications supporting clinical interpretations of variants. the overwhelming majority of
publications are observed in only 1 of 6 resources. (b) Upset plot of genes described by clinical interpretations
of variants. Compared to other interpretation elements, genes are much more commonly shared between
resources.
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Figure S3 - Knowledgebase disease enrichment

Relative distribution of interpretations describing diseases across the VICC resources. Several resources are
strongly enriched for one or more diseases compared to the entire dataset (see related Table S8).



Q, Chr1225398282-25398282 C>T

KRAS Amplification | || | C'225362365-25403737

Exon 2 Mutation I REGIONAL | Chr1225398208-25398329

p.G13 | FOCAL | Chr1225398281-25398283
p.G13C | POSITIONAL | Chri1225398282-25398282 C>A
p.G13S EXACT | Chr1225398282-25398282 C>T

b Q_ DOID:3007 ,
. &\6

DOID:1612 breast cancer —— DOID:3459 - breast carcinoma —— DOID:3007 - breast ductal carcinoma —— DOID:3008 - invasive ductal carcinoma
(30 interpretations) (9 interpretations) (1 interpretation) (4 interpretations)
\ DOID:0050938 - breast lobular carcinoma — DQID:3457 - invasive lobular carcinoma
(3 interpretations) (5 interpretations)

Figure S4 - Search strategies

(a) A variant intersection search strategy. Variants that match at position and allele are referred to as “exact”
(blue box), variants matching at position only as “positional” (green box), variants that largely (but not
completely) intersect are considered “focal” (orange box), and variants that overlap only a small amount are
considered “regional” (red box). The left column shows matched results for a query (red text, top), based on
the intersection of coordinates in the right column. (b) TopNode disease search strategy. Shown are a subset
of disease nodes that all map to the parent TopNode DOID:1612 - Breast Cancer. A query for DOID:3007
would return 44 interpretations (blue) from the queried term, its direct ancestors (DOID:3459 - Breast
Carcinoma and DOID:1612 - Breast Cancer) and descendants (DOID:3008 - invasive ductal carcinoma), but
no interpretations (red) from indirectly related terms (DOID:0050938 - breast lobular carcinoma and DOID:3457
- invasive lobular carcinoma).
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Interpretations Matched to Variant Query

Figure S5 - Commonality of observed mutations and their interpretations

Interpretation count (x-axis) by number of queries (y-axis). Focal (yellow) and positional (green) searches
provide a benefit to interpretability over exact matching. Notably, several high interpretation spikes are
observed, due to variants that have both a large number of interpretations and are often observed in the
GENIE cohort. These include KRAS G12 mutations, BRAF V600E, and several mutations in PIK3CA.
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Figure S6 - Gene intersection search

Percentage of Project GENIE cohort with at least one interpretation from the indicated knowledgebase that
matches patient variant genes (left group), patient variant genes and disease (center group), or patient variant
genes, disease, and a Tier | evidence level (right group). This very broad match strategy is incompatible with
the ASCO/AMP/CAP evidence guidelines.



