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BACKGROUND METHODS

* Effectively searching the scientific literature for publications Literature Search in Variant Classification
providing evidence for the pathogenicity of a variant is critical in * The overall process of variant classification and the utility of the literature
variant classification. search algorithm is shown in Figure 1.

* Searches for relevant citations may be complicated by the use of  Validating the Automated Literature Search Algorithm and Curated Database
alternative variant nomenclatures, gene names, and reference * To assess how comprehensive and effective our method is compared
sequences. to searching Locus Specific Databases (LSDBs) for identifying relevant

* To ensure the most exhaustive search possible, we have literature, we compared the number of publications identified via our
developed an automated literature search algorithm coupled method to publications referenced in LSDBs (Table 1) for 1,553 variants
with a curated, searchable publication database linked to seen during a 1 month period.
specific variants. * The genes included in the pan-cancer panel are shown in Table 1. Variants

* The aim of this study was to validate the efficacy of our in all genes were investigated here, including 755 previously classified and
algorithm and database for the classification of variants 798 novel variants.
included in a 25-gene hereditary cancer panel. * For BRCAT and BRCAZ2, the citations stored in our database were compared

, , , , , , to those in HGMD (a commercial, curated database).
Figure 1. Variant Classification and Literature Review Method
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* Literature lists are generated daily by an * The retrieved * All relevant publications are * If the evidence in a publication | ¢ Information pertaining to a
automated algorithm that includes: publications are entered into our database may affect a variant’s variant’s classification, as well
— Searches by multiple gene names reviewed daily by PhD making them instantly classification, it is presented to | as literature regarding allelic
— Searches alternative nomenclatures (i.e. level scientists with accessible for variant the classification committee and surrounding variants,

HGVS vs. BIC) diverse expertise, classification. and reviewed by additional can be retrieved instantly for

The Algorithm: annotated, and linked scientists, genetic counselors, review and discussion during

* Removes redundant citations to individual variants in and board certified medical the classification process.

* Provides URLs to publications our database. geneticists.

* Highlights search terms found in each reference

* Sorts by most relevant citation

RESULTS
Table 1. Number of Citations by Gene and Database * A total of 852 unique publications were identified in all databases,
Our LSDB | i yap2 # of with 334% more publications identified in our database relative to the
o .
Database Combined Variants combined public databases.
BRCA1/ . :
BRCAD 294 42 >4 13 80 461 300 — This included references for a total of 1,372 (88.3%) of the 1,553 variants
APC 59 i 6 4 4 66 164 observed during the time of this study.
ATM 45 - 23 6 5 79 163 * Our method identified 36% more variant references than the other public
BARDT 1 - 1 0 0 E 44 databases combined (Table 1).
BMPR1A 3 - 0) 0) 0) 3 31 , ,
BRIP1 1 _ 0 1 1 3 67 * For BRCAT and BRCAZ2 variants, our method yielded 700% more references
CDHT 14 - 3 0 0 17 61 than HGMD for the variants examined (Table 1).
gﬁfﬁz (3) : 8 8 8 g ;(7) * 1,030 variant references referred to previously classified variants, while
MILHT 79 ) 39 6 37 154 60 the remaining 342 referred to variants with novel classifications, which are
MSH2 47 : 31 16 36 130 83 presumably more rare.
%ZHT?/H %2 - B (1) 113 gi 15150 * The majority of variant references were found for missense and nonsense
NBN z ] T = 5 : == variants (Table 2).
CDKN2A 5 - 0 0 0 5 30 Table 2. Number of Citations by Variant Type and Database
PALB2 17 - 3 9 9 38 61 : Our : # of
PMS2 8 _ 10 1 g 21 59 Variant Type Database | HGMD* | LOVD LSDBs ClinVar | Total Variants
PIEN 4 : 23 30 30 87 18 Missense 436 15 98 30 114 678 892
RAD5TC 1 - 0 0 0 1 27 Nonsense 150 8 83 31 51 315 56
RADSTD 4 - 0 0 0 4 24 Frameshift 79 8 19 5 20 123 100
SMAD4 0 - 0 0 0 0 25 In-Frame Indel 10 1 3 0 15 28 30
STKIT 0 - 1 0 0 1 40 Silent 33 0 15 7 4 59 274
TP53 190 - 13 17 29 249 29 Intronic 79 10 18 3 36 136 182
Total 790 42 237 104 241 1372 1553 5'UTR 3 0 1 0 1 5 13
*Includes UMD*, RAPID?®, COSMIC®, FA Mutation Database’, Memorial University®, ARUP?, 3'UTR 0 0 0 0 0 0 6
IARC'®, Charles University in Prague’’ *Only literature pertaining to BRCAT and BRCA2 variants were compared to HGMD.
DISCUSSION
* These results confirm that our literature search method and * As expected, previously classified variants had significantly more
algorithm is more comprehensive than using what is available to the citations than novel variants.
public as well as HGMD, a private curated database. * The effectiveness of this method illustrates the significant amount of
* Caution should be used when considering the evidence in literature time and resources that need to be dedicated to variant classification
and the search strategy, as all data should be subjected to scientific to provide physicians and patients the most accurate test results for
review representing a wide range of expertise. clinical decisions.
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