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Identify one or more causal variants for each proband of 30 families

The clinical phenotype for each proband was given in the form of Human Phenotype Ontology (HPO) terms
(multiple developmental or other traits per proband)

Test data:

23 trio families

quad families (parents and two affected siblings)
probands with no parents

probands with father only

proband with mother only

P NDNDN

Training data:

26 trio families

guad families (parents and two affected siblings)
probands with no parents

probands with father only

proband with mother only

W oo o
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MODEL 1

Exonic
variants

MODELS 2 & 3

Exonic
variants

Created for CAGI 6

Approaches

Prioritize variants
by their predicted
pathogenic effects

Filter out variants
with low predicted
pathogenic effects
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Filter out variants
In genes not related
to the proband trait

Prioritize variants by
the gene association
to the proband trait
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HYPOTHESIS 1: Baylor

College of
THERE IS ONE DE NOVO CAUSAL VARIANT Medicine

Lichtarge Lab

De novo variant: found in probands, not found in their parents
Pathogenic: - large Evolutionary Action score Aw%_-m
- rare or unseen in population Jaadsa biobank”
SCOREpe novo - true call PASS, DP, AD
- gene is intolerant to variants A(oz%-Ayi 9 an
Trait associations: - HPO @
- ClinVar a
TRAIT . s o
- DisGeNet DisGeNET g 0+*
- HumSavar Prot 3
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Examples :

HYPOTHESIS 1:
THERE IS ONE DE NOVO CAUSAL VARIANT

Baylor
College of
Medicine

Lichtarge Lab

Created for CAGI 6

genomeinterpretation.org

I Chrom POS REF MUT GENE SuB read_Probant read_Parents Filter call_counts call_ratio -log(GnomAD_AF) train_AF test_AF Gene_intol EA
> 13 101229500 C A  NALCN GA78W 15/34; 0/34,0/23  PASS
< 22 31344951C T  PATZ1I A218T 15/41; 0/32;,0/35  PASS

9104605393 G A  OR13C2 P79S 3/27; 0/36;0/42  PASS : 4915 0.011
m
) 16 14886779G A  NOMO1 E1081K 11/48; 0/37;0/33  PASS 11 0229 2224 0033 0.029 47.42 30.87
@ 7100996823 C T  MUCI2 T2087M 9/43; 0/12;0/52  PASS 9 0209 2679 0.039 0.029 62.65 54.38
D-I 9104605423 A T  OR13C2 L69M 3/30; 0/36,0/42  PASS 3 0.100 3.763 23.61 20.44

19 22087991 A T  ZNF257 ISF 4/36; 0/41;1/37  PASS 4 0111 0.056 0.041 38.77 42.16
q—
|_| 3195725943 C T  MUC20 T447M 4/30; 3/33;2/36  PASS 4 0133 2209 0072 0.059 26.96 64.46
N 7101036923 A G MUC17 N1836S 5/40; 0/38,0/56  PASS 5 01250 6000 0039 0012 592 7.21
Ll 9104605372 G C  OR13C2 L86V 2/27; 0/37;0/48  PASS 2 0074 4016 0011 2361 18.06
— 5181125151G T  OR2V1 L52M 7/43; 0/36,0/39  PASS 7 0163 4.497
D_l 19 22087997 G A  INF257 E7K 4/36; 0/41;1/37  PASS 4 0111 4986 0111 0.088 38.77 13.06
o 14 104948916 A G AHNAK2 S2179P; 2/27; 0/16;0/41  PASS 2 0074 3104/ 0.006 0.012 38.69 13.08
x 19 22087981 G C  ZNF257 MA4sl 3/35; 0/43;0/41  PASS 3 0086 5256  0.050 0.041 38.77| 4.87

11 4946601T C  ORSIA4 N167S 4/36; 0/23:0/34  PASS 4 0111 1291 11.17
|
pzd
< Chrom POS REF MUT GENE SuB read_Probant read_Parents Filter call_counts call_ratio -log(GnomAD_AF) train_AF test_AF Gene_intol EA SCORE
a0 1248638301 T TCA OR2T35 fs-indel 31/31; 0/29;0/11  PASS 2.804424114 0.614064
O 19 84996397 G PRAM1 K57Q 15/36; 0/44;0/29  PASS 15 0.41667 1332536774 0.1067 0.1304 53.33 16.84 0.071475
g 7101034124G A MUC17 R903H 20/78; 0/57;0/27  PASS 20 0.25641 156185178 0.1111 0.0824 59.2 13.28 0.038063

| 7101034097 C A MUC17 T894K 20/80; 0/60;0/27  PASS 20 025 1573425307 0.1167 0.0824 592 9.14 0.024388

00I 3 75741673C T ZNF717 D4IN 6/50; 2/35,0/34  PASS 6 012 2.096589296| 0.0444 0.0647 - 18.99 0.010715
— 14 94379526 C T  SERPINAZV335 3/35; 0/37;0/38  PASS 3 008571 4904 16.16 0.008281
wn 6 29944148C T  HLA-A  H216Y 9/33; 0/42;0/2  PASS 9 027273 0.0611 0.0529 48.86 0.007307
L 19 4511373T C  PLIN4  N849D 3/35; 0/38,0/27  PASS 3 0.08571 3.172014621 0.0667 0.0765 42.17 31.44 0.004146
|_| 19 21294735C G ZNF708 M77I 3/41; 0/50;0/31  PASS 3 007317 26.92 0.001605
o 7 144185604 A G CTAGES 1701V 20/60; 0/39;0/46  PASS 20 033333 0.1207 0.1765 - 0.001205
)
o
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HYPOTHESIS 2: Baylor

College of
THERE IS ONE INHERITED CAUSAL VARIANT Medicine

Lichtarge Lab

X-linked variant: male proband, heterozygous in mother, not in father
Pathogenic: - large Evolutionary Action score Aw%_-m
- rare or unseen in population Jaadsa biobank”
SCOREinked - true call PASS, DP, AD
- gene is intolerant to variants A(oz%-Ayi 9 an
Trait associations: - HPO @
- ClinVar a
TRAIT . s .
- DisGeNet DisGeNET g 0+*
- HumSavar Prot 3
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HYPOTHESIS 2: g ot
THERE IS ONE INHERITED CAUSAL VARIANT Medicine

Lichtarge Lab

Examples :
o
P
< Chrom POS REF MUT GENE SUB read_Probant read_Parents Filterg(GnomAD_, train_AF test_AF iene_intc EA SCORE| TRAIT
g X 50635636 C T SHROOMR146Q 1/1(12/12) 0/15;10/24 PASS 77.23 44.63
x X 49115764 G A GPKOW T391I 1/1(22/22) 0/14;15/33  PASS o 46.48 39.13
X 66025129 C T VSIG4  G279E 1/1(21/21) 0/19;8/22 PASS 1.5695154 0.031746032 35.19

o

[ X 46879717 C A RP2 S334Y 1/1(25/25) 0/14;20/33  PASS 25.13
(@]

| X 129920470 G A UTP14A V256M 1/1(15/15) 0/13;16/27 PASS 1.7324997 0.0365 134
= X 154712586 G A GAB3  P238S 1/1(23/23) 0/17;16/30 PASS  1.3839017 0.0365 0.055555556 10.63
N X 15287941 T C ASB11 S263G 1/1(20/20) 0/18;11/25 PASS 1.7750994 0.0438 10.31
L
- X 24363907 C A SUPT20HQ383K 1/1(27/27) 0/16;13/26 PASS 1.6481284 0.0292 0.031746032 9.29
0_' X 20052928 T C MAP7D2 N182S 1/1(26/26) 0/19;23/33  PASS 40.17 44 8.95
)
x
% Chrom POS REF MUT GENE SUB read_Probant read_Parents Filterg(GnomAD_, train_AF test_AF iene_inta
< X 41170095 G C USP9X G913R 1/1(14/14) ./.;15/33 PASS
m X 155900572 A T  VAMP7 M140L 0/1(20/31) ./.;24/33 PASS | 4.7834884
@) X 9029354 C T FAM9B E116K 1/1(15/15) ./.;16/31 PASS
g X 139613237C T MCF2  A524T 1/1(16/16) ./.;19/32 PASS

| X 131282506 A C IGSF1  L395R 1/1(20/20) ./.;22/34 PASS 2.0427362 0.0146 0.031746032  68.35 29.65
g X 47447773 G A ZNF41 A666V 1/1(14/14) ./.;21/37 2.5311079 17.83

| Y 5100327 G T PCDH11YV917F 1/1(13/13)  ./.;./. 0.48837 0.431818182  82.31 44.21
(|7.) Y 9360389 C T TSPY8  S304F 0/1(3/13) WANA 0.65116 0.704545455 -
| X 48195304 C G  SSX5 E19Q 1/1(15/15) ./.;26/26 PASS 67.09
(o X 120253978 C  CTGAZBTB33 indel 1/1(12/12) ./.;20/20 PASS 0.69343 0.73015873  84.41
D_l X 83861196 G C CYLC1  R5T 1/1(18/18) ./.;25/38 PASS 1.7509362 51.36
() X 137031305C A GPR101 V124L 1/1(13/13)  ./.;16/27 PASS 0.49635 0.507936508
@
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HYPOTHESIS 3: Baylor

College of
THERE ARE TWO RECESSIVE CAUSAL VARIANTS Medicine

Lichtarge Lab

Recessive variants: two inherited variants, one from each parent

Pathogenic: - large Evolutionary Action scores Aw%m
- rare or unseen in population Jaadsa biobank”
SCORE; esessive - true call PASS, DP, AD
- gene is intolerant to variants Agoz%-Ayi 9 an
Trait associations: - HPO @
- ClinVar a
TRAIT - DisGeNet DisGeNET ‘g oe*"
- HumSavar P"O-E}
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HYPOTHESIS 3: Baylor

College of

THERE ARE TWO RECESSIVE CAUSAL VARIANTS Medicine

Lichtarge Lab

RGP_TEST_10 PROBAND
Chrom POS REF ALT GENE SuB Probant Father Mother Filter ;(GnomAD_ train_AF test_AF Gene_intol EA SCORE TRAIT

1 1071926 G A RnFaas P2L4L 0/1(24/49.0/1 (18/36.0/0 (0/35) PASS 2.44933 2779 81.42 3689
1 1072026 G A R181W 0/1(31/51,0/0 (0/39) 0/1 (32/47 PASS 3.077605 37.86
14 55183707 T G oLeaps Q95H 0/1 (26/43/0/0 (0/35) 0/1 (12/23 PASS 4.907318 52.6 3197
14 55169541 G A T469! 0/1 (23/43/0/1 (19/30/0/0 (0/28) PASS 1399599 0.038889 0.023529 :
16 88437287 C T P3245S 0/1(21/340/1 (24/41.0/0 (0/38) Pass  [NENGN0I011765 5278

ZNF469 | 35.98 30.83
16 88437831 G A R3426Q 0/1(21/410/0 (0/40) 0/1 (26/52 PASS 2.07852 0.016667 0.017647 44,55
14 19713015 T C ort1ny N301S 0/1 (11/14/0/0 (0/11) 0/1 (9/17) PASS 2.170055 0.022222 0.017647 77.88 2031
14 19713343 C T V192l 0/1(9/19) 0/1 (18/42/0/0 (0/19) ExcessHet :
11 1233177 G A Mucss 7445 0/1 (17/44.0/1 (26/52.0/0 (0/42) PASS 2.926241 0.005556 J0I011765| 26,59 9 305
11 1250937 C T T4686M 0/1(15/34,0/0 (0/37) 0/1 (20/36 PASS 1168304 0.077778 0.052941 67.83 :
22 22895680 A G IGLLS _ T211A 1/1 (44/44 0/1 (15/36 0/1 (22/42 PASS 1652799 0.005556 0.041176 695600  62.08 30.03
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rint scrl trit
Variant scorel trait
Variant scoret Assignment of causal probabilities
i model 1.
Vanant scoreg i b after user inspection
Variant score2 i Variant p
Var!ant score2 — Var!ant p
oo B Variart b models 2 & 3:
Variant p
Variant automated rank-based
Var!ant p
scr3
score3
score3
score3
Hypothesis 3

Created for CAGI 6 genomeinterpretation.org P. Katsonis



Summary faor

Medicine
Lichtarge Lab

Causality hypotheses: probab iIitigs
- de novo (one) of Causa“ty

- X-linked (one)
- Inherited (two) ,

Variant
Variant
Variant
Variant
Variant

p

p

p

. p
Exonic p
P

Variant p
P

p

p

p

p

p

P

variants i
Variant
Variant

Variant
Variant

. . of
Evolutionary Action Aqoza—-Ayi Variant

Variant
Variant

gnomAD
Allele frequency e UL
biobank’

Variant call quality

Trait associations () Prot §

DisGeNET ", o
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