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BACKGROUND MATERIALS AND METHODS

* Understanding the  molecular
mechanisms underlying the set of

RESULTS

We combine our deep learning model for ranking

5~ /4 candidate genes with pathogenicity predictions of
abnormal. p hengtyp o N ortant | | . AN é N et | variants and benchmark our method on a set of
tor the diagnosis, p L Ngron, snd 4 E . iy e 259 pathogenic variants from Saudi Arabia. We
development of therapies. l =~ find that our method significantly improves over

pathogenicity prediction methods as well as other
phenotype-based approaches that wuse less
background knowledge.

* We developed an Al model that

uses background knowledge from

High-throughput sequencing and  Ranking the causing variants based Availability of biological Rank the candidates genes based

human and m()del Organisms to personalized medicine on pathogenicity background knowledge on the phenotypes
. ) Top hit Top@10 Top @30 Top@50
I‘ank genes that arc llkely an()lved CADD 80 (0.3089) | 202(0.7799) | 213 (0.8224) | 216 (0.834)
. Genotvmebased orediction ool MCAP 24(0.0927) | 174 (0.6718) | 174 (0.6718) | 174 (0.6718)
1n a set Of abnormal phen()typﬁs. - - Liliae “ SIFT 92(0.3552) | 179(0.6911) | 179 (0.6911) | 179 (0.6911)
a Pathogenicity prediction PolyPhen2 152 (0.5869) | 180 (0.695) | 180 (0.695) | 180 (0.695)
> scores (e.g_ L. ADD) Exomiser hiPHIVE | 29 (0.112) | 78(0.3012) | 132(0.5097) | 155 (0.5985)
" bpeno 4o | ExomiserPhenix | 31(0.1197) | 43(0.166) | 71(02741) | 126 (04865)
% O OO I Exomiser PHIVE | 15(0.0579) | 30(0.1158) | 40(0.1544) | 44 (0.1699)
___________________________________________________________________________________________________________ _ DeepPVP 8 (0.0309) 19 (0.0734) | 25(0.0965) | 30(0.1158)
RESEARCH QHESTIONS 8- | DL2vec.GO | 104 (0.4015) | 218 (0.8417) | 219 (0.8456) | 219 ( 0.8456 )
! : _Bﬁ M~ S : DL2vec MP | 162 (0.6255) | 172 (0.6641) | 177 (0.6834) | 177 (0.6834)
e (Can we deSIgn d deep leal‘nlng C T e R s s R L | DL2vec HP | 195(0.7529) | 215 (0.8301) | 216 (0.834) | 216 (0.834)
: § q‘:) R G SRR e : DL2vec models DL2vec_CL 85(0.3282) | 105(0.4054) | 105 (0.4054) | 106 (0.4093 )
mOdel that leal‘ns to llnk gene o AcT & TTA ¢ | DL2vec_UBERON | 118 (0.4556) | 206 (0.7954) | 210 (0.8108) | 210 ( 0.8108 )

. A . Genomics data - o ' DL2vec_intersection | 79 ( 0.305) 93(0.3591) | 93(0.3591) | 93(0.3591)
funCtlonS and anatomlcal Site Of (VCF) : DL2vec union | 95(0.3668) | 206 (0.7954) | 210 (0.8108) | 210 ( 0.8108 )
expreSSIOn tO the phenOtypeS a ) Update the graph using the patient phenotypes b) Update the embeddings and rank the genes * Table 1: Benchmark results on genomes matched with clinical information
resulting from a loss of gene T
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Lot o v 4 . \ 2 N e e R e s - expression to phenotypes resulting from a loss of
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