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biosciences & nanosciences

SNP &
VARIATION
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« GWAS & SNP Analysis « Annotation and Filtering
« Large-N DNA-Seq Analysis « ACMG & AMP Guidelines
« Genomic Prediction « CNV Calling

« Copy Number Analysis « Clinical Reporting

« RNA-Seq Analysis « Pipeline: Run Workflows
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Burden Tests

- BIGFEINUT NORNRZESETUTRTEZITD

- ZENENOINIT > ROFHEN, IRTREAEICER TR EN RIIEERD
- JNU7> MOEMHTIFRAL : CAST, CMC
- N7 NOEHTTHD : KBAC

Kernel Tests
- B F el N7 hMOFET AT D2F 2 S5 TU TR EZITD
- ZINU7RNONEN, £k 4 RARI/ERI3BS(CALGNS

- SKAT

- SKAT-0O (Burden Testst DfEAHENHTE)

Collapsing Methods k Count Variants per Gene

CMC with Hotelling T Squared Test
CMC with Regression

KBAC with Permutation Testing
KBAC with Regression
Mixed-Model KBAC

SKAT-O
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biosciences & nanosciences )

CAST (Cohort Allelic Sums Test)
v BEGTFIEINVT NS ZND D NUIET =TIV R L . BERRTZ 1T

v 12T =JIWEREIIC. \U7> hOKREFRITOY 5L (SIFT, Polyphen-2/i%)
ZFAWT. IEREZEVPHEERARBEEEDHZFEHTIENZL)

rr:j Count Variants per Gene ? b4 | Numeric Association Tests O %

Gaze/Control dependent variable: Gaze? (47 cases and 650 controls), 1744 markers fram chromosomes: 5, 6
Select a gene track —
Azzociation Test Parameters PGA Parameters

[y RefSeq Genes 105 Interim v1, NCBI Select Track Test Statistic or Method Multiple Testing Gorrection

Bonferroni adjustment (on N covariates)
Falze Dizcovery Rate (FDR)

[ Sirele value permutations

Carrelation/Trend test
[ T-test
C Reference Select Map Field [ Logistic reeression

Select the reference allele field from the marker map

[ Full szan permutations

[] include upstream/downstream variants (distance in bp): 1000 Humber of permutations:

Choose the types of variants to count: Additional Outputs

() Ref_Alt variants () Alt_Alt variants (@ Both Ref Alt and Alt_Alt variants [ Output data for P-F/Q-Q plats

Cutput —log 10(F)
Select the type of output to generate:

Mote on Miszing Values Principal Gomponents Analysis (PGA)
O Binary Presence/Absence of Variants (Per Gene) Mizzing values will be dropped from analysis. [] Correct for batch effects/stratification with PGA
(@ Count of Number of Variants (Per Gene) Use corrected dependent

() Count of Number of Alternate Alleles (Per Gene)

Cancel Help Help Restore Options ¥ | |Save Optiohs ™ Cancel
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ﬂ CMC with Hotelling T Squared On Specified Regions and Bins ? x

Regions for CMC (Li & Leal, 2008) Hotelling T Squared Test

|ty RefSeq Genes 105 Interim v1, NCBI Select Track

CMC (Combined Multivariate and Collapsing) - . —

[] include nearby markers (distance in bp): 1000

v EBO7UISEET—-HR—-X (1000 Genomes

Variant Frequency Bins from 1kG Phase3 - Variant Frequencies 5a with... | Select Sheet

projects—41E) BRVT. NUT> MNePUILSBECEIC S
DIV =T33 30. BEhERRATESELT

Asymptotic (non-permuted) p-values will always be computed

[ Also compute permuted p-values

Y 2SRRI AR AT —
- Hotel | I ng T2 TeSt (b’—x . j > |\D —) LHZ%) Adaptive permutation testing (threshold alpha): .01
- Reg reSS|O n TeSt (% H’\J Hg'jé \ ;&g%(:&égﬁ %E&) Missing Genotype Values

Impute Wild Type for Genotypic Missing Values (@) Yes () Ho
oK Cancel Help
ﬂ CMC Logistic Regression Test on Specified Regions and Bins ? X

Regions for CMC (Li & Leal, 2008) Logistic Regression Test

Ity RefSeq Genes 105 Interim v1, NCBI Select Track

Perform one test per... @ gene () transcript
[ clude nearby markers (distance in bp): 1000
Variant Bins for CMC
Variant Frequency Bins from 1kG Phase3 - Variant Frequencies 5a with... | Select Sheet

| Allele Frequencies Bin Select Column

D Correct for Additional Covariates

Add Columns
Remove Selected

Clear List
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biosciences & nanosciences

KBAC (Kernel-Based Adaptive Cluster)

v ZJWFONISHUT YT —Z - 3> M= )UCHFTEBRCESS DT I — T CESEE(C
FEIHINMNIASUT, N7 MNeEHTTU. B ERRTEET

v L7IN)7> hOHEEEMCAAWVWS LSS, BRSNS MDIAIIAU I ZITINENHD

3$E¥E®%ﬁ§+ qE‘;ﬁ%%IJ % ﬂﬁg |24 KBAC with Permutation Testing at Specified Regions ? X

Parame ters for KBAC (Liu & Leal, 2010) Using Permutation Testing
- Pe rm utati O n Test Kernel Type @ Hyper-geometric (Normally recommen ded)
() Marginal binomial

- Reg reSSiO n Test (;EEE((—(J:% FJ—_I *Q) (©) Asymptotic normal (For large sample sizes only) (> 400 cases/400 controls)
- M iXed - M Od el Test (m%ﬁ&ﬂ{%m*ﬁE) Permutation Parameters

Number of permutations to use: |1DDD |
Permutation Mode: (@ Standard C/C permutation procedure
/ 0) :t % V7 3—5 9&73“ qg (") KBAC Monte-Carlo approximation (For large sample sizes only) (> 400 cases/400 controls)
}:E (& > [7] Adaptive permutation testing (threshold alpha): |01 |
Outputs

One-sided statistics (recommended)
Two-sided statistics

Regions
['y RefSeq Genes 105 Interim v1, NCBI

Perform one test per... © gene O transcript
[ mclude nearby markers (distance in bp): 1000

Select Track

Note on Variant Selection

You should have filtered the markers by rare variants. It is assumed
in this version of KBAC that only rare variant markers will be active.
Missing Genotype Values

Impute Wild Type for Genotypic Missing Values (@) Yes () No




SKAT, SKAT-0O
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SKAT (Sequence Kernel Association Test)

v &)NU7>bOEFNSEE S0 T, V7> MeEdH
I HTENBIHE

v ZINTORORNEN, IRNTEUABEICVERIST
—HDi5E(E. Burden TestlCEEARTHEE F3H'E50)

v' Generalized SKATTI(&. rho/\ZX—45%Z0~1(/)\

SOREETBET. Burden Testt#EAENHET
DEE=NEILE

SKAT-0 (Optimized SKAT)

v' Generalized SKATI(CH(FDBurden Testt®/(5
A%, sEMEICRARUTCETEN I EE

v Z)NUT7RDOREN, FR4 BAEFELIEIRTEU
HEIAERT3HBEDEESTE, SWMER HZHFD

biosciences & nanosciences

4| SKAT-O at Specified Regions ? X

Parame ters for SKAT-0 (Lee et. al., Am J Hum Genetics 2012) Optimized Sequence Kernel Association Testing

Marker Weighting O uniform
(©) Madsen and Browning (one over square root of MAF(1 - MAF))

(@ pdf(MAF; 1, 25) of the Beta distribution (normally recommended for rare variant studies)
Tests and Outputs
[ ceneralized SKAT with rho =
SKAT-0 with standard grid of rho values
Regions
|'y RefSeq Genes 105 Interim w1, NCBI Select Track

Perform one test per... @ gene O transcript
[] nclude nearby markers (distance in bp): 1000

] correct for Additional Covariates

Add Columns

Remove Selected

Clear List

Algorithm for Estimating Distributions

Algorithm () Very-small-sample corrected (uses permutation testing to estimate kurtosis)
(@) Somewhat-small-sample corrected (kurtosis estimated analytically)
() Liu algorithm

Notes on Genetic Model and Imputation

NOTE: The additive model will always be used.

NOTE: Missing data will be imputed as homozygous major allele (wild type).
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biosciences & nanosciences

[l Data Source Library - O X
- ==/ e —_—t b Locations D “ariation and Function (£
v Collaping MethodsZ=E1Taillc. \U7> =50
“ _ Filter: (Any tvpe) ~ | |Homo sapiens (Human), GRChET (h « Current Plot Data 4
T4V = RS
- T Name Type  Size Date ~
_ 9/}\9 %% (:9)( M%%Zé) “U / I\O)J%':}EEHZI' g::::”r ;l:izl;as:E-\.l‘arzi;:: F;aeq1u:.;i:;5: with Genotype Counts, GHI :rianz :Z‘ 221;02122
Ny | XC ange -Ug-14, ran . -10-
- #%E%I‘thjéSN PO)B;%ﬁ O -= Cancer Hotspots 2018-09-10, GHI Interval 116K 2018-09-10
O -= CIViC - Region Clinical Evidence Summaries 2020-03-01, WUSTL Interval 252K 2020-03-03
O fillly ©vic - Variant Clinical Evidence Summaries 2020-03-01, WUSTL  Variant 276K 2020-03-03
O |||||||| ClinGen Expert Curated Interpretation of Variants 2019-07-17, Cli.. Variant 328K 2019-11-18
v 7 JI/QU 0“( }Eﬁ \5} “U |\—“ g “_Z(j: \Jj O fillly Clinvar 2020-03-05, MBI Variant 36M  2020-03-10
{ ~ C L ) / N\ . S O Jillly Clinvar Assessments 2020-03-05, NCBI Variant 44M  2020-03-10
FOIT}A k 0) 9/\ Z EE\\J } I/CJ:DQ 'j >|:| —_ [l |||||||| ClinVar Haplotypes 2020-03-05, NCBI Variant 188K 2020-03-10
{ O (Il Clinvitae 2018-04-10, Invitae Variant 1.0M 2018-11-29
WAL S Consrine Coding Regons (CCR), Qi
O === Constrained Coding Regions (CCR), Quinlan Lab Interval 970  2019-02-04
O dbMSFF Functional Predictions 3.0, GHI Variant 411M 2015-10-29
- RefSeq Gene il ol Predic .
O |||||||| dbMSFP Functional Predictions and Scores 3.0, GHI Variant 695G 2015-10-29
- dbNSFP (SIFT, POlyphen . ) O3 llll dbscSNV Splice Attering Predictions 1.1, GHI Variant 247M 2015-07-10
—_— AN .
- 7IJ)[/$EJ—-— 9/\_1 (d bSN P, 1000 Genomes. . ) O illly dbswe 153, Nl Variant 106G 2018-11-20
O fillly dbSNP Commen 151, NCEI Variant 792M 2018-06-20
O |||||||| ExAC Vanant Frequencies 0.3, BROAD Variant 756M 2015-04-07
O illly Genomenom Mastermind 2020-01-01, GHiI Variant 94M  2020-03-03
] |||||||| gnomAD Exomes Variant Frequencies 2.1.1, BROAD Variant 1.5G  2019-07-25
v )l/ U)U“%,?—J_'H%(—(j: \Jj I\'j 7}3 ‘0) }l/ O lllll; gnemap & Variant ies 2.1.1, BROAD Variant 18G  2019-04-02
/{ Sil& \ I) n$ ;{ [I1]ifl; gnor enocmes Variant Frequencies 21,1, rian
" < >
1> \Y . .
4 ¥ Information chowing (37/641), 0 selected (0 bytes) | Clear
& Variation and Function
v, dF
W) Folder
8L ariation and Function
Convert... Export... Utilitiez - Diowriload Cloge Help
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R DNIL]
T Annotate and Filter Variants
PhoRank Gene Ranking
Compute Conservation Scores

27

Set Genotypes to Mo-Call based on Additional Spreadsheets
ate  Runs of Homozygosity for NGS

Calculate Alt Read Ratic

Activate Variants by Sample Genotypes
Filter Variants in Reference Sample Spreadsheet
Subset Informative Genotypes by Category
Variant Binning by Frequency Source
Classify by Inheritance Pattern
Find de Novo Candidate Variants
Score Variants by Recessive Model

Score Compound Heterozygous Regions
Score Variants by Dominant Model

Cellapsing Methods

Filter on: | Effect (Combined)

Iz one of [ oF

Missense
Other
Unknown
Invalid

- RefSeq Gene GERIEZR

Filgen

biosciences & nanosciences

5 AN i fa )

s | The highast priorfy of the sffect annstations found amang the varfant =2

Mot Set

Missing

I one of [ 5 5f & predicted as Damaging
1 of & Predicted as Damaging
2 of & Predicted as Damaging

v VAV EITRCE YIRD
17HEEBDI NI TRY IV %E
f5EH

Iz between |[Iower biound]
1

Lv

- dbNSFP (9> N\JEHEREICIX—2%5Z2)\U7> b))

The numdrar of indapendant functianal pradiction algorthms that bad 3 nom—missim

3 of 6 Predicted as Damaging
4 of & Predicted as Damaging
5 of 6 Predicted as Damaging

6 of 6 Predicted as Damaging
Missing

1000 Genomes (FEEFANSNPREDERZE)

| ard [001

w | T Aflele Counts divided by the total mumber of obsenved alfefzs (& Allslzs) Missing &

| Ihclude Missings

11
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biosciences & nanosciences

[ VCFA>R—b [ KRBT A1 R—-b ]

[ Count Variants per ] [ Variant Binning by

Gene Frequency Source
Numeric Association SKAT,
[ Test J [ CMC J [ KBAC ] [ SKAT-O ]
| ES175 -3 ]

12



VCF1 Yik—b

Import | Download Resources Window
Text
Third Party
PEDYTPEDYBED

Golden Helix DSF
Golden Helix Legacy GHD

Public Data

Affymetrix »
MNurmina r
Agilent Files

MimbleGen Data Summary Files

Family Pedigree r

Import VCFs and Mariant Files

Import Complete Genomics Var Files

Import Impute2 GWAS Files
HapMap

MACH Cutput

Import LDSCORE Files

RMA-5eq Tabularized Quantification

Filgen

biosciences & nanosciences

=

Import Variants Wizard

Import Variant Sources

Select Files:

(@ Define Input

bl HGo2024.vclgz

! HGO20d6.wcfgz

i
Q&8 Input _ EI!l HG02025.vcf.gz
(@ Change Options 1 Hoooozanctgr
@ Review i

i

]

i

Select one or more ! HGO2067.vctgz

variant filez to import.

Add Files

Remaove

Add Folder

Remave All

Append Records

[ Advanced Options

Help

Append together filez with matching zample names.

< Back CGancel

v NP2 RI-IVAY = RETYERRUIZVCF 7 LA > ik— b

v 1I7AIVRICEE S > TIVDT —5%E AEMUlts VCFI7ALD

A > M= NCEIF NG
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Phenotypes + 1k(z Exomes - Sheet 1 [4] — Od *
File Edit Select DNA-5eq Genotype MNumeric RMA-5eq GenomeBrowse Plot Scripts  Help
MOSHBEP2 Mk ELRINE R XD ? pctve 47 % 20482
Unzart B 1 C 2 G 3 G 4 G 5 G 6 G 7 -
Map Sample Case? Population 5 140515-5SNV 5 140568-SNV S:140581-5NY 51407 14-SMY S 140716-SMY
Chromozome 5 5 5 5 =
Pozition 140515 140568 140591 140714 140716
Identifier 2 7 7 ? 7
Retference C G A G C
Alternates A A G C T
1 NAoeses . 0O Ceu cc 6.6 AA GG cc
2 MNADEI85 il CEU CC G_G A_A G_G cC
3 MNADBSEE 0 CEU CC GG A_A G_G cC
4 MADESES a CEU CC GG AA G_G CC
5 MNADES5 1] CEU CC GG A_A GG cC
6 MACT000 a CEU CC GG AA GG cC
7 MNACTO37 il CEU CC G_G A_A G_G cC
8 MAOTO4E 0 CEU CC GG AA GG cC
g MNAOT051 a CEU CC G_G AA G_G CC
10 | MAO7346 1] CEU CC GG A_A GG cC
11 NAOT347 a CEU CC GG AA GG cC
12 | MAO7357 0 CEU CC GG A_A G_G cC
13 MA10847 0 CEU CC GG AA GG cC
14 | MA10851 1 CEU CC G_G AA G_G CC
15 | MA11829 1 CEU CC GG AA GG CC w
< >
Phenotvpes + 1kG Exomes - Sheet 1 Phenotypes + 1kG Exomes - Sheet 2 Phenotypes + 1kG Exomes — Sheet 3 Phenotvpes + kG Exomes - Sheal

4

7R B

ATXGOFFXNTFAIINRBRENBRI (LA VR— NIRRT —9EREL. ATy RS —MERT
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biosciences & nanosciences

Annotate and Filter Variants

O X
Annotate and Filter Variants
@ Select Tracks W” RefSeq Genes 105 Interim w1, NCBI |-°|dd Track(s)l
® Annotation and Filter Options illl; dbNSFP Functional Predictions 2.0, GHI Remave
® Review |||||||| 1k Phase3 - Variant Frequencies 5a with Genotype Counts, GHI

Select one or more annotation sources

Ref5eq Genes 105 Interim w1, MCBI- Variant Report
dbMSFP Functienal Predictions 2.0, GHI- Vioting Report

1kG Phase3 - Mariant Frequencies 5a with Genotype Counts, GHI - Annotation Results
Phenotypes + 1kiG Exomes - Sheet 1 - Applied Filters
Phenotypes + 1kG Exomes - Sheet 1 - Filtered Subset

v VAU ICRAWST —AIR—2EIBIRL. tRZREMZESTE

v RREFE T BT —IN-RTETT )T =23AFIENT) TS MOUR R EREUTARZREAT
T)TY MDA TN — Me i B

15
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biosciences & nanosciences

1kG Phase3 - Variant Frequencies 5a with Genotype Counts, GHI - Annotation Results [&7] - [m| X

File Edit Select DMNA-Seq Genoctype MNumeric RNA-Seq GenomeBrowse Plot  Scripts  Help

MOSBE N kELYRINB R XQ? s SAREE

Unzart C 1 C C 3 | 4 A
Map Markers Ref/Alt Identifier Flags Read Depth (DP)
1 5140515-SNV 1 \ rs114802314 EX_TARGET 12142
2 5:140568-SNV GIA rs 116784479 EX_TARGET 12049
3, 5:140591-5NV ASG rs 143062800 EX_TARGET 11734
4 5:140714-5NV G/C rs116313167 EX_TARGET 8601
|| dbNSFP Functional Predictions 2.0, GHI- Voting Report [84] - O e 721
File Edit Select DMA-Seq Genotype MNumeric RMNA-Seq GenomeBrowse Plot  Scripts  Help 1$:,
OS2 N ki LYRIINE % XD 2 o B
Unzart C 1 G - C g C = 2 2:61-3?2
Map Markers N of & Predicted Tolerated M of & Predicted Damaaing SIFT Pred (C) Polyphen2 HVAR Pred (C) 18096
1 5:140515-SNV & of 6 Predicted as Tolerated; 0 of & Predicted as Damaging Tolerated Benign 16975
2 52 140568-SHV 6 of 6 Predicted as Tolerated 0 of & Predicted as Damaging Tolerated Benign 17532
3 5:140591-SNV & of 6 Predicted as Tolerated 0 of & Predicted as Damaging Tolerated Benign 17968
4 5:140714-SNV 5 of 6 Predicted as Tolerated 1 of & Predicted as Damaging Damaging Benign 19683
5 5:140781-SNV 5 of 6 Predicted as Tolerated 1 of 6 Predicted as Damaging Damaging Benign 19700
I RefSeq Genes 105 Interim w1, NCBI- Variant Report [81] — O X Benign 19099
File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot  Scripts  Help Een?gn 19115 v
- . enign >
HOSHBR N e LRI ¥ XD 2 fote, 20306 X 11| Beion
Unsort C 1 C 2 C 3 G 4 *| Benign
Map Markers Gene Mames Sequence Ontology (Combined) Gene Region (Combined) Effect (Combined) Hamaging
1 5 140515-SNV PLEKHG4B; missense_variant exon Missense Benign
2 5 140568-SMV PLEKHG4B missense_variant exon Missense Benign
3 5:140591-SNV PLEKHG4E missense_variant exon Missense Benign
4 51407 14-SNV PLEKHG4B missense_variant exon Missense X
5 5:140716-SNV PLEKHG4B synonymous_variant exon Other Benign
& 5:140781-SNV PLEKHG4B missense_variant exon Missense ?
7 5:140795-SNV PLEKHG4B missense_variant exon Missense Benign
8 5:140812-SNV PLEKHG4B synonymous_variant exon Other Benign
] 5:140849-SNV PLEKHG4B intron_variant intron Other Benign
10 5:143114-SNV PLEKHG4B intron_variant intron Qther Benign w
i 5:143219-SNV PLEKHG4B missense_variant exon Missense >
12 | 5:143239-SNV PLEKHG4B missense_variant exon Missense
13 5:143249-SNV PLEKHG4B missense_variant exon Missense
14 5:143257-SNV PLEKHG4B missense_variant exon Missense
15 | %143571-SNV PLEKHG4E synonymaous_variant exon Other w
< >
RefSeq Genes 105 Interim w1, MCBI- Wariant Repart

v

JWWPSNIZRNTIE, &IIT> NOT )T -3 B8RRI R .
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Count Variants per Gene

biosciences & nanosciences

Variant Binning by
Frequency Source

Variant counts per gene - Both Alt_Alt and Ref_Alt vanants [20] — O * Vanant Frequency Bins from 1kG Phase3 - Variant Frequencies 5a with Genotype Counts, GHI [20] — O *
File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot Scripts  Help File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot Scripts  Help
MOSHBER ki weRIE ¥ XD ? > MOSHE N kELYRIDE ¥ XD 2?2 whenino
Urizart | 1 I 2 I 3 I 4 I 5 A Urzart I 1 G 2 C 3 A

Map Sample PLEKHG4B LRRC14B CCDC127 SDHA PDCDE Map Prabe Allele Frequencies Bin Allele Frequencies Alleles Present
1 NADgg24 0 0 4 0 1 S5140515-SNV o 0.0027955272235 A/C
2 NADE2ES 0 0 0 0 0 2 5:140568-5MV 0 0.000399361015297 A/G
3 NAODe3ge 0 0 0 0 0 3 5:140591-SNV 0 0.00299520767254 A/G
4 NADE2E9 0 0 0 0 0 4 5:140714-5MV 0 0.00319468812238 oG
5  NADEg94 0 0 0 3 0 5 5:140716-SNY 0 0.000988402556451 oT
] NAOT000 0 0 0 4 0 6 5:140781-5MV 0 7 G
7 MNAO7O37 0 o o 4 0 7 5:140795- 5NV 0 0.000998402596451 AJG
& NAOTO4E 0 0 0 1 0 & 5:140812-5NV 0 0.000199660507649 o
9 MNAOTO51 0 o o 1 0 9 5:140843- SNV 0 0.0027955272235 T
10 NAO7346 0 0 0 0 0 10 5:143114-5MV 0 0.000399361015297 o
11 MNAO7T347 0 o o 1 0 11 5:143219-5NV 0 0.000199680507649 AJG
12 NAO7357 0 0 0 0 0 12 5:143239-5NV 0 0.000798722030595 A/G
13 MNA10847 0 o o o 0 13 5:1432439-5NY 0 0.002995207672594 C/G
14 NA10851 0 0 0 4 0 14 5:143257-5NV 0 7 C
15 MNA11829 0 o o 4 0 15 5:143571-5NV 0 0.000399361015297 T
16 NA11830 0 0 0 4 0w 16 5:143626-5MNV 0 7 G w
< > < >

“Wariant counts per gene - Both Alt_Alt and Fef_Alt variants

“Wariant Frequency Bing from 1kG Phazed - Variant Frequencies Ba with Genotype Counts, GHI

v CASTC BImFIE/NU7NERDNI> hT—
(CH3E- LIS — Ve, BEhEA#ATRIIC/ER
v CASTT. hU>hF=JIL3—MC, RIFRBLT

—HefEaUlOB5IC, BiEfE Tz

T —b CMCT(& NU7> bETIIBEECE

—_—y—

EXE)
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Filgen

biosciences & nanosciences )

Unzort

Map

(= = B B N L

ot ot | [ |
kWM = O

B 1 C 2 G 3 G 4

Sample Case? Population 5:140515-SNV 5 140568-SMY
NAosaEs | CEU cC GG
MADGIES CEU CcC GG
MADEIEE ] CEU CcC GG
MADEIEI ] CEU CcC GG
MADEI9 ] CEU CC GG
MAQTO00 ] CEU CC GG
MNAOTO37 o CEU CcC GG
MNAOTO4E o CEU CcC GG
MNAOTOS1 0 CEU CcC GG
MNAOTI46 ] CEU CcC GG
MNAOTI4T ] CEU CcC GG
MNAQ7357 a CEU cC G_G
MNA10847 ] CEU CC GG
MA10851 1 CEU Cc GG
MNA11829 1 CEU CcC GG

ATVYRS — M ETREICAVBRIREIT—490
H3L%EIRL. BEARATRY — ) =T 8

BIE/)\SA—H BHEERDHEPDT—HIY—R
(BILF7 /72327 —IR-1E) ZEHTEL.
Rt =1T

-

[@ SKAT-O at Specified Regions

Parameters for SKAT-0 (Lee et al, Am J Hum Genetice 20012) Optimized Sequence Kernel Azsociation Testing

() Unifarm

(O Madsen and Browning (one over square root of MAF(T - MAF))

(®) pdf{MAF; 1, 25) of the Beta distribution {normally recommended for rare variant studies)

Testz and Outputs
[] Generalized SEAT with rho =
SKAT-O with standard erid of rho values

Regiohs

[t RefSeq Genes 1085 Interim w1, NCEI

Perform one test per.. ®) gene

[ Iclude nearby markers (distance inbp): 1000

[[] Gorrect for Additional Covariates

() transcript

Alegorithm for Estimating Distributions

Aleorithm () Very-small-sample corrected {uses permutation testing to estimate kurtosis)

(®) Somewhat-zmall-zample corrected (kurtosis estimated analytically)

() Liu aleorithm

Maotez on Genetic Model and Imputation

MOTE: The additive model will always be used.

MOTE: Mizzing data will be imputed as homozveous major allele Daild type).

Ganc|

? X

Select Track

Add Columns
Femove Selected

Clear List

Help
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[ | skaT-O Testing with RefSeq Genes 105 Interim v1, NCBI (Somewhat-small-sample corrected) [77] — O *
File Edit Select DMA-Seq Genotype MNumeric RNA-Seq GenomeBrowse Plot  Scripts  Help
MOSBZ e LvRI@ 3% XD ? petve 8441 1
Unsart C 1 | 2 I 3 C 4 C 5 & 7 8 ~
Map  Label Chr Start Stop Gene Name Transcript Namef(s) Strand SKAT-O P-value -log10 SKAT-O P-Value
1 1 292057 351355 DuUsPz2 NM_020185.4,NM_001286555.1 0.59072286572001 0.226616218080381
2 2 & 391739 411443 IRF4 NM_002460.3,MM_001195286.1 0.152047979569536 0.8180192464345888
3, 3 6 485138 693141 EXOCz MNM_018303.5 0.24571879847139 0.609561616983114
4 4 6 655939 E56964 HUS1E MM_148959.3 0.645080140694761 0.19038632800122
5 5 6 1312675 1314993 FOXQ1 MNM_033260.3 0.794916745245007 0.0996783543297639
5] B ] 1320065 1395832 FOXF2 MNM_001452.1 (0.623103358657665 0.08453456261774579
7 7 5] 1390549 1390846 MIRET20 MR_106778.1 0.431305692013284 0.365214809352455
8 8 & 1610681 1614132 FOXC1 MM_001453.2 0.459419522301064 0.337790554096402
9 9 6 1624035 2245868 GMDS MNM_001253846.1, NM_001500.3 0.436290575242675 0.360224168549528
10 10 6 2622147 2634837 LINCo1600 MR_131168.1 0.18872802428836 0.724163606511662
11 11 6 2663863 2770564 MYLK4 MNM_0013475872.1,NM_001012418.4 0.591435496234141 0.228092613939086
12 12 5] 2765666 2785979 WRNIP1 NM_130395.2 NM_020135.2 0.446237312658805 0.3504341 18488939
13 13 & 2832566 2842283 SERPINE1 MIM_030666.3 0.795332332012137 0.0994513616690927
14 14 & 2ae4222 2000910 LOC101927730 MR_110841.1 0.206490158479524 0.513582466289621
15 15 6 2BET499 2903546 SERPINES MNM_004155.5 0.306490158479534 0.513583466289621
16 16 6 2945393 2972399 SERPINBG MM_001195281.2MM_001297699.1,MM_004568 5NM_ 0012718251 MM_00--- 0.417463466314672 0.37938152514369
17 17 6 3000050 3020110 NGOz MNM_001290221.1, NM_001318240.1,NM_000904.4, MM _001290222.1 0.6090847 10845593 0.215322301957665
18 18 5] 3064122 3115421 RIPK1 NM_001217061.1,NM_003804.4 0.3024708427556234 0.5193 16483624927
1% 18 & 3118610 3153432 BPHL NM_004232.3,NM_001302777.1 0.424257176457804 0.362252995747252
20 20 6 3153900 3157783 TUBBzA NM_001069.2, NM_001310315.1 0.693122288538267 0.1597190135442991 v
< >
SKAT-0 Testing with RefSeq Genes 105 Interim +1, NGBI (Somewhat-zmall-sample corrected)

v ETEMME T IBE. BIzFILDOP-valuePRIEFREHEZFLHIL S — M HEND
v I—bEd&D, BEDT—4H (-logl0 P-value’t) %45 )LJZU5—(CT0Ov M EIEE
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4 6: 12.5M 6: 32.5M 6: 52.5M 6: 72.5M 6: 92.5M 6: 112.5M 6: 132.5M 6: 152.5M b
. | . | . 1 . | . 1 . | . | . | .
B -log10 SKAT-O P-Value SKAT-O Testing with RefSeq Genes 105 Interim vi1, NCBI (Somewhat-small-sample corrected) [771 1
-
BLG2A12
5
2] 'u'u'Df{-iE
3 KIAADETY = TCGF2
= TRIM33-RPP21 GFAP206 .
KHDRES2 .
= ELOWLY = RiDiD 1 RAETIE

2+ HISTIH2AL o » RPF21 RHAG SECES 4

JPrRPF4E HIETIH2AH « o = SNATY N RMND1 = e
1 . SIRTS OOL_I2F'|I LBEZD MMS L GTFICE ; R )

. -:-- .o Tos ) : L e cee o N T :

fx e 3 S R S L R L I R L Pr R S
oJFERS 4R akﬁ" s & =il EID Lae- TR e Mo A% 3 NS
RefSeq Genes 105 Interim v1, NCBI UserAnnotations m
T (] 1 . | 1 [ 1 I
i_m trpmfede o fovorwcwe i o @i oo e o w 1| ujmmem 0 e feomg U wmd dep ] e v frn frmom ([ mf o [ oome s om

L) /G0N0l o N i) NDSORAD ) ST D0 0 |l N o O L D v o ORI RN e o N T A o R e OB B (B DR O

v BINTSIT—(IE, BIET T3> F—IR=AHIR. B TINOINITY R —550, thdist
FETHEURBERCE Oy MYETEE

v JOYRORREPBIECELDZINUTIRERITICE T, T—IDHBICERIRREZI T IRS
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7x : SKAT-O

4 6: 12.5M
. 1

B : Burden Test (rho =

6: 32.5M G: 52.5M G: 72.5M 6: 82.5M 6: 112.5M 6: 132.5M G: 152.5M
L | L 1 L 1 L | L L

1) #% : SKAT (rho = 0)

4

i

-log10 SKAT P-Value

SKAT-0 Testing with RefSeq Genes 105 Interim v, NCBI (Somewhat-small-sample corrected) [77][+] |

-

|
5
4 -
- -
- -
3 -
- : - - - -
2 - -~ 2 : - - - : ‘. -
. s _* - " - - :
1 . H - ;;' :!: - = - : : - . ; H -l-
% - '!_- - - ] - - . . 7 b, .
i T D Renals e -3, 1ot l tw see. 3ote BIOL -sit
= BRI F T SR TR ATy L ks A ;.--= L 24
- € b &: - ,1_- k] - LY
o_‘ b4 si‘b Q'. ; | @ _Z i - ol L o . s n
[ | Re efSeq Genes 105 Interim v1, NCBI UserAnnotations mm
[ 1N | | [ | 11
2 pmd e oo fovnw o ] b e e ) |||q|||| rmromi | ujmmem o 0 §rom Cofwr wmd g o f] e v fen afvmmm || mf om P} oo w

B TR T A R T

A o e O 30 WD o o (e GO o IR e e o O o o e P e R i Do
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FAX: 052-624-4389
E-mail: biosupport@filgen.jp
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