Filgeng

eeeeeeeeeeeeeeeeeeeeeeee

SVSZH b\tjciﬁiﬁb"‘ll_\?‘—am
41&%»::"'%*5‘

VDI A AYA IO AED
(biosupport@filgen.jp)



[ZUsIC Filgeng

biosciences & nanosciences 4

IAOO7LARRERS—-II -0 = S Co—— ®
RICED, ZEOY > TN DWTEAR '
S0T ) Lh\T—%1E5N 2L :
. COKREOT-HADHFNSERARIEHRE “
B FstE=REUT .
— AT LRI 2 EN DS

Golden Helix#tSNP & Variation TR oy 2
Suite (SVS)TI&. ¥/ LAEBK(ICDIZOT L T

HLE>)%4TOIZSNPT =92V T, 7 | e
UIVOBREFRIEIRAIREDRERITSY g oo o oo
JLOAFBEBEENT (GWAS) 2E0s | S

E-HBE (CNV) PROZR ( °
LTIUTYR) OF —SERARATILTUZ
LAERENTED, KRB OEED

SRS, 14 ISR TS




Golden Helix YIhITP®&51>3v7  Filgeng

biosciences & nanosciences

SNP &
VARIATION
SUITE

QI
SEQ

« GWAS & SNP Analysis » Cancer Diagnostics

« Large-N DNA-Seqg Analysis « ACMG Guidelines Workflow Support
« Genomic Prediction « CNV Calling

« Copy Number Analysis * Clinical Reporting

« RNA-Seq Analysis « High-throughput NGS Testing
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SNP & VARIATION SUITE MJ

GETTING STARTED. SUPPOAT BULLETING UICENSE INFORMATION

o e e

ANNOUNCEMENTS

Core Features Applications

« Powerful Data Management « Genotype Analysis

« Rich Visualizations « Agrigenomics Analysis
(GenomeBrowse) « DNA/RNA Sequence Analysis

« Robust Static « CNV Analysis

« Flexible
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A. Observed B. Untyped C. Disease
GWAS SNP Causal SNP Outcome
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Meta-Analysis

* Microarray & NGS Data
« Phenotype Data
[ svs - 5vs8 Simulated GWAS - O X
° Ge n Oty pe I m p u tati O n File Tools Import Download Resources Window Help
EobdPhbDEE BRI 2?2
Project Navigater Windaw | 4 Log /Notes
Navigator Window Nodes D (Linked Te)
v D SVS7_Projectl Project 1
v (@ Study Genotypes 5
v 7 Study Genotypes - Sheet 1 7 110
v [T statistics by Sample 15
Call Rate - Histogram 47
L4 Sa m p | e QC i: Het Rate from All Columns (Autosemes) - Histegram 49
¥ [ Study Genotypes + Study Phenotypes - Sheet 1 M 742
° M a rke r QC w [ B Association Tests (Additive Model) 116
W Piot of Column Armitage -log10 P from Assaciation Tests (Additive Model) 1712
. Plots from Association Tests (Additive Model) against Armitage expected -log10 P 13
° PO p u Iatl on Stru Ctu re v [ P-Values from Single-Locus Mixed Model 2o
Plots from P-Values from Single-Locus Mixed Model against -log10(Expected P) 125
A Study Genotypes - Sheet 2 50
Filtering Results 53
» 77 Study Genotypes - Sheet 3 54
» (@ Reference Panel 12
* (3 AllPopulations 3
v [T i Populations - Sheet 1 33 80,83,105
[T All Populations + Principal Compenents (Additive Model] - Sheet 1 20 33,57
w [TT All Populations + Principal Components (Additive Model) - Sheet 1 LR )
. - Plots from All Populations + Principel Compenents (Additive Model) - Sheet 1 against EV = 237354 85
« Association Test " @ s e o
- Appended Spreadsheet 63
- . w [T Appended Spreadsheet - Sheet 1 65
« Test Correction Techniques S — o
v [T alData 69
= [T erincipal Components (Additive Model) 2 e
Plots from Principal Components (Additive Madel) against EV = 28.7354 77
[T PC Eigenvalues (Additive Model) 7
7T 185 Distance ( (1BS2 + 0.51BS1) / # non-missing markers ) 28
~ imate: Estim 100 105
k Heat Map of IBD Estimate: Estimated PI 102
= |7 IBD Estimate: Estimated Pl + All Populations - Sheet 1 105 33,100
[ Heat Map of IBD Estimate: Estimated P + All Populations - Sheet 1 107
« Visualization
« Lambda / LD Score Regression
[ ]
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B Microarray Data
- Affymetrix (e.g. CHP, CEL)

- Illumina (e.g. Final Report, Matrix Text)

- Agilent
- NimbleGen

B NGS Data
- VCF

B Phenotype Data

- Text

- Third Party (e.g. Excel)

B Others

- PED/TPED/BED
- Family Pedigree

Filgeng

biosciences & nanosciences

SVS - SNP Genome-Wide Association Tutorial - Completa IR

File Tools [Import| Download Resources Window Help

~ |
wL®
W
Navigator Wil

Text
Third Party
PED/TPED/BED

Golden Helix DSF
Golden Helix Legacy GHD
Public Data

Affymetrix

Illumina

Agilent Files

NimbleGen Data Summary Files
Family Pedigree

Import VCFs and Variant Files

Import Complete Genomics Var Files

Import Impute2 GWAS Files
HapMap

MACH Output

Import LDSCORE Files

RNA-Seq Tabularized Quantification

?

Project Navigator Window

te Project

CHP
CEL
CNT
CNCHP
CYCHP

Import Affymetrix DMET Report

ditive Model) - Sheet 1

PCs
ve Model) - Sheet 2

Detection against EV = 35.8391




NGS Data for CNV Filgeng
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[ | Igy_.bn E’fﬁ?) \0;?\) l/t:l:to)g_b_‘y |\:/—GI " CNV on NGS Target Regions - »
\/Z—G HR«'{%LJK’_ BAM 7)7’( ) l/t N 9 —b"‘ v h’%ﬁiﬁ;d) Inputand Outputs  Parameters  Advanced
BEDJ7A )L ixEz {5

| Select track for targef regions Select Track

BAM Path Mappings

g—b\-\\y h‘%ﬁiﬁt‘to)b} Q‘ I/‘y§%§-|-%b\ IJ 7}_’ |/> (® Associate from path using sample names:
2SI ORI SBIERYLAATOT, I~ e p—
§y;—9&ﬂy{r§§_5 se field in sample spreadsheet that specifie paths:

No field selected Select Field

|SAMPLE 1_filtered - Variant Allele Freq(VaF) Select Sheet

* BIEBET FAY NN E

Outputs

Sample summary table
Target Region CNV State

(K 4

(® Categorical CNV state () Mumeric CN (0, 1, 2, 3)
. Filter out calls with QC flags:
Te s t Covera ge [] High Controls Variation [ within Region IQR

[ Low Controls Depth [ Low Z Score

8004

4 [] Target region Z-score table

1 [] Target region ratio table
4004

] [] cMv event table for each sample, for: |10 | samples
2004

Help Restore Options ¥ | |Save Options ¥ Cancel

Read Depth
1

<

RefSeq Genes 105v2, NCBI

Review I' |E”R’:’°‘2 ||| | | I -

<
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B 1000 Genome ProjectREDUT7L Y ANKIUCEFNZ)\TO1 TR ZHEC, B TINT—HIC
(FZENTVRVY ) ATEIE EOBEGFEDEEZITD

B ER3T5YNIA—LADSNPYAIO7LAZRANTVSIHE(C, ENETNDOTLAICEEFN TSNP
DB ZHETTI DENFIEE

B I1-Y—48EDOVCFIrAIVe)IrL > A)NRIVAERTE E NS OEDIEICEXTIETIHE
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Typical imputation scenario

00 1 1100 1 1 00 0 11 1| |
HapMap or 00 0 0011 1 0 11 1 00 1 | Reference
1,000 Genomes |1 1 1 1100 0 1 00 0 00 O haplotypes

10 1 1000 1 1 11 1 00 1| _|

——

1? ? 22?0 ? ? 2?2 0 1? 1 |

1?2 ? 21?20 ? ? 2?2 2 0? 0

0? ? 21?21 ? ? ?2? 1 07 1
SRl 1? ? 22?20 ? ? ?? 0 1? 1 Study
COUERIILl 5 e s g 5 B 99 D B ® | o
onSNPchip 5 5 51921 2 2 22 1 02 2

0? ? 22?0 ? ? ?2? 0 1? 1

1?2 2 21?1 2 2 2?2 1 1?2 2



Genotype Imputation Filgen®g
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Genotype Imputation with BEAGLE

= .

165 samples and 19721 markers

Options Advanced

Reference Panel

Folder: ImputstionRefPanels [

I [Downlcad PublicPane\s] [ Browse... ]

Project Genome Filter: |Homo sapiens {Human), GRCh37 gik {Feb 2003)

| Name | #Samples |
|:|CEUAII 165

Modified | Chromos
2017-04-03 2

4 | m

3

Only impute to ref markers within -~ 1000000

Qutput

Base Mame: CEU All - CEU All

Spreadsheet as child of: @ Project Root

[T Output Per Genotype Probabilities spreadshest

[ Qutput Imputation Statistics spreadsheet

[ et genotype to missing if genotype probability is less than 0,25

[T Keep Target Markers That Do Not Match Any Reference Marker

bp of target markers

biosciences & nanosciences

DEFEFH OS> O0— REEET1000 Genome
Project®VCFJ74( Jb’iHY?%?éb\ PAA DAL
ROVCFI74 I EFREDIANAF AR TF

Beagle 4.1%/2(34. 00518 /\SA—5%EKTE
L. 5T8EZET

Genatype Imputation with BEAGLE

Help ] [Restore Options ™ ] [§ave Options ™

<

165 samples and 19721 markers

Beagle Paramaters

General Paramaters
#Threads: 3
Window Size: 50000

Overlap: 3000

Phasing and Imputation Algarithm

@ Beagle 4.1

4.1 Phasing Iterations: 5
Max Cluster Size inCM: 0,005
Effective Population Size: 1000000

Allele Miscall Rate 0,0001
() Beagle 4.0

Use Pedigree
Burn-n Iterations: |5

Phasing Iterations: |5

Help ] [Resmre Options = ] [Eave Options
10
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Unzort

Map

Wom s o b W e

S B S e S e e
TR R R R = R e R R S T T R =]

=ub
Chromogzome
Pozition
dbSNP RS ID
Associated Gene
Ciytoband
Reference flleles A/B
Top #lleles
Eottam Alleles
Strand
Strand Wersus dbSMP
G5M233256_G5M233257
GSM233258_G5M233259
G5M233262_G5M233263
GSM233264_G5M233265
GSM233266_G5M233267
G5M233270_G5M233271
GSM233276_G5M233277
G5M233278_G5M233279
GSM233280_G5M233281
GSM233284_G5M233285
G5M233286_G5M233287
GSM233288_G5M233289
G5M233290_G5M233291
GSM233292_G5M233293
GSM233298_G5M233209
G5M233300_G5M233301
GSM233302_G5M233303
G5M233304_G5M233305
GSM233306_G5M233307
GSM233308_G5M233300
GSM233310_G5M233311
GSM233314_G5M233315
G5M233316_G5M233317
GSM233320_G5M233321
G5M233322_G5M233323
G5SM233324_G5M233325

C 3,
Phenotype 1

Control

Control
Control
Case
Case
Control
Case
Case
Control
Control
Control
Case
Case
Case
Control
Control
Case
Case
Control
Case
Case
Case
Case
Control
Case

SBP

128
137
117
140
113
125

88
131
124
111
114
107
146
122
130
ii6
125
112
130
136
104
115
143
103
144
131

BML

20.9
32.8
27.4
29.7
27.7
28.2

20
31.2
26.2
22.8
26.1
23.5
37.4
27.6
24.4
24.4
30.5
22.2
29.7
30.7

28
26.1
33.6
27.7
331
32.3

G 4

Gender

M
M
M
M
M
M
M
M
M
M

M
M
M

M
M
M
M

M
M
M
M

M

G 5

SNP_A-1909444

1

752566

rs3094315

2
p36.33
[C/T]
[G/A]
[C/T]

same

T_T
cT

cCT

T
T_T
T_T
T_T
T_T
T
cCT

T_T

cT
cC
TT
TT
TT
T_T

T_T

TT
cT
cC
T_T
TT
TT
TT

TT

G 6

SNP_A-4303947

1

779322

rs4040617

2
p36.33
[A/G]
[A/G]
[T/C]
+
same

A_A
AA

AG

AA
A_A
A_A
AA
A_A
AA
AG

A_A

AG

2.7
AA
A_A
A_A
AA

A_A

AR

AG

22
AA
A_A
AA
A_A

AR

G 7

SMNP_A-1886933

1
785989

rs2080300

2

p36.33
[A/G]
[T/C]
[A/G]

reverse

G_G
G_G

AG

GG
G_G
G_G
G_G
G_G
AG
AG

G_G

AG
AA
GG
G_G
G_G
G_G

G_G

GG
AG
AA
G_G
G_G

22
G_G

G G

G 8

SNP_A-2116150

1

1003629

rs4075116

?

p36.33
[A/G]
[T/C]
[A/G]

same

AA
AA

AG

AA
G_G
AA
AA
AA
AA
AG

A_A

AG
AG
AG
AA
AA
AA

A G

AG
AA
AG
AG
AG
AA
AA

A_A

G 9

SMNP_A-4201020

1

1097335

rs8442385

?
p36.33
[G/T]
[G/T]
[c/A]
+
same

GG
GG

G_T

GG
GG
GT
G_T
GG
GT
GG

G_G

GG
GG
GG
G.T
GG

2.2
GG

GG
GG
GG
GG
GG
GG
G.T

G G

G 10

SNP_A-1902458

1
1130727

rs10907175

TTLL1O
p36.33
[A/C]
[A/C]
[T/G]
+
same

AA
AA

A_A

ALC
A_A
AA
AA
AA
AA
AA

A_A

AL
AL
AA
AA
AA
AA

AC

AA
AA
AA
AA
AA
ALC
AA

A_A

<

> —MIFRIRET —HENIBEERIAE

NA4907LADMarker MapT —9h'5, 77 —>3>A4FEE]6E

YO TIVEI—N— (SNP, CNVRE) ZFEDEATLYRS — MMERKR NS
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B Sample QC

Call Rate / Het Rate

Gender Checks

IBD Testing

Principle Component Analysis
Mendelian Error

biosciences & nanosciences

r B
@ Genotype Statistics by Sample uﬂlﬂ

(Mo variable is set as dependent.)

Genotype Count Statistics
MNOTE: Call rate and heterozygosity are always output.
[] Mumber and fraction of genotypes with a minor allele (as determined from sample data)

Variant Statistics (Marker Map "Reference” Field Required)
Mumber of variant genotypes {non reference)
Mumber of singletons {variant genotype present only in given sample)
Mean TifTv of variant genotypes
Autosomal Statistics
[] Hardy-Weinberg Thw P-Value {taken over all autosomal chromasomes and all samples)

Gender Chromosome Statistics

Gender inference:

Select chromosome to use for gender inference; [Choose. = -

Threshold of heterozygosity for caling M/F 0.02

Additional Outputs (Verbose Output)

[] output count and variant statistics for each autosomal chromosome

[ Help ] [F‘.estore Dpﬁons"] [Save Dpﬁons"] [ Run J [ Cancel

12
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Marker QC
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Review
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B Marker QC /Filtering
Call Rate / HWE

Minor Allele Frequency
LD Pruning

Genomic Annotations

Filgen

biosciences & nanosciences

Genotype Filtering by Marker | =l

Case Control dependent variable: Case? (47 cases and 650 controls)
@ Classify aleles by allele frequency () Classify alleles by referencealternate

(Reference field in map: "Reference”)
Filter Genotype Columns
General Statistics Filtering
[ brop if call rate
[ Drop if number of alleles

[ Drop if Minor Allele Frequency (MAF)

[ Drop if carrier count

Hardy Weinberg Equilibrium (HWE) Filtering

Perform HWE filtering based on: [AII
[ Drop if Hardy Weinberg Equilibrium (HWE) P-value 0.001
[T Drop if Fisher's exact test for HWE P-Value 0.001

[T Drop if signed HWE R. (positive if more homozygous) 0.2

Actions

Inactivate genotype columns that meet above criteria for filtering
Output spreadsheet with marker statistics and 'Drop?' columns
Additional Output

Output Jog10{value)

Help ] [F‘.esbore Dpﬁons'] [Save Cptions * Run ] l Cancel

13
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Population Stratification

¢

Test

<

Review

Filgeng

biosciences & nanosciences

Genotype Principal Component Analysis

@ Classify alleles by allele frequency

" Classify alleles by reference/alternate (Reference field in map: “Reference Alleles A/B")

Principal Components Source
© Compute the principal components

() Use precomputed principal components

PG sheet Select Sheet
Principal Components Output
Find up to top § <! components [] Output corrected input data

[¥] Output principal components to spreadsheet

[V] Output separate spreadsheet of eigenvalues

PGA Marker Normalization Genetic Model for PGA
@ Additive model: (dd) -> (Dd) -> (DD)
~) Dominant model: (DD, Dd) vs. {dd)

) Recessive model (DD) vs.(Dd, dd)

@ Mormalize each marker's data by its theoretical standard deviation under HWE
() Normalize each marker's data by its actual standard deviation

Do not normalize marker data

PCA Outlier Remaoval

[”] Recompute components up to [5 e outliers (more than |6 standard deviations)

from |6 |5 components

Help } IRestore Options ¥ ] [Save Options ¥

B B FET-IHBVICNVREDEUET
—AHE(C, ERRDDHT (PCA) ZFE1T
L. EFOREE{ bz &R RE

pdel) - Sheet 1 against EV = 35.8391 [94]

Graph 1

<

| Item I Smoothing ‘ Color | Filters |

Symbal coloring
) Uniform .
. Population == "CEU’ s
I Population == 'CHB+JPT'
. Populaticn == 'Study’

@ By Variable

[Select variable...] [ Split ] Save as filter...

Data Console F X
Current History Motes

m EV = 15.5366, Population =="CEL' m EV = 15.5366, Population =="'CHE+IFT'

® EV = 15.5366, Population =='Study’ = EV = 15.5366, Population =="YRI'

0.02 — k @
- - -
A ., an E .
i -.;.' R = ) " g
.
0 7 L.‘.
i Y
. .
8-002
m 4 "
n 2
n &
e J
11 -0.04
= J
i 2
-0.06
2 -
Tk
-0.08 ] L
— — : . — — —
-0.02 0 0.02 0.04 0.06 0.08 0.1
EV = 35.8391
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Genotype Association Tests
SNPREDELFET — A= FI AU RERTFE

Mixed Linear Model Analysis
BLTFRT-INSETEUY S TIVEHERET—52AVT. Y2 J)LOMmERER(C
BOAT7 2279 U BLERRTZITIFE

Haplotype Association Tests
I\NTOA1 T 7 5% F AU RS A

Collapsing Methods
RIS =0T 9 —RRETHRBUL 7N 7 > M E—D1Zyh (B FRE)
([SHREU CEE#ETZITOFE

Numeric Association Tests
BT —A2FAUELEFENTFEE

15
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Filtered Data for Association Testing - Active Subset [97] p— EIEIQ
File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot Scripts  Help
EEﬂ L-l u- Hi E?; !q @ HL |_ W k EI!I ﬁ |£ x m ? Pherotwpe 1 - Binary (Case/(]nmr:ll)l, :g:i :::ggg
Unsort C 1 1B 2 IR 3 4 5 G 6 G 7 G 8 G g
Map sub Phenotype 1 Phenotype 1 - Binary Phenaotype 2 sBp BMI SNP_A-1000444 = SNP_A-4303947 SNP_A-1886933 = SNP_A-2116190 |&|
1 G5M233256_G5M233257 ] Ca 1 8.96 128 29.9 T_T A_A G_G A_A
2 G5M233258_G5M233259 Control 0 12.18 137 32.8 c_T A_A G G A_A
3 G5M233262_G5M233263 Control 0 11.01 117 274 cT A_G A_G A_G
4 G5M233264_G5M233265 Control 0 9.25 140 29.7 TT A_A G G AA
5 G5M233266_G5M233267 Case 1 6.85 113 27.7 TT A_A G G GG
6 G5M233270_G5M233271 Case 1 11.65 125 29.2 TT A_A G G AA
Z GSM233276_G5M233277 Control 0 10.82 88 20 T_T A_A GG A_A
8 GSM233278_G5M233279 Case 1 9.62 131 31.2 T_T A_A GG A_A
g G5M233280_G5M233281 Case 1 9.02 124 26.2 T_T A_A AG A_A
10 GS5M233284_G5M233285 Control 0 11.73 111 22.8 cC_T AG AG AG
11 G5M233286_G5M233287 Control 0 12.81 114 26.1 T_T A_A G G A_A
12 G5M233288_G5M233289 Control 0 9.46 107 23.5 cT A_G A_G A_G
13 G5M233200_G5M233291 Case 1 8.55 146 37.4 cc 2?7 AA AG
14 | G5M233292_G5M233293 Case 1 13.28 122 27.6 TT A_A G G A G
15 | G5M233298_G5M233299 Case 1 13.04 130 24.4 TT A_A G G AA
16 GS5M233300_GS5M233301 Control 0 5.08 116 24.4 T_T A_A GG A_A
17 G5M233302_G5M233303 Control 0 10.32 125 30.5 T_T A_A GG A_A
18 GSM233304_G5M233305 Case 1 11.47 112 22.2 T_T A_A GG AG
19  GSM233306_G5M233307 Case 1 9.32 130 29.7 T_T A_A GG AG
20 G5M233308_G5M233309 Control 0 10.25 136 30.7 c_T AG A G A_A
21 G5M233310_G5M233311 Case 1 12.9 104 28 cc ?_? A_A A_G
22 G5M233314_G5M233315 Case 1 7.44 115 26.1 T_T A_A G_G A_G
< 'ljll CEMI221A CEMI22217 Ace 1 17 45 142 A TT A A ~ e A f;. kT
Filtered Data for Association Testing - Active Subset

<

B AT

=/,

E3E)

RS, ERORRBT —HZEE(TIEETED

B Case/ControlOd&5RN\AFIF-4DM, SR -AREOLSRENT —FHIETENBIHE

16



Genotype Association Tests
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Import

X | RS

Review

<

B Genomic Model

biosciences & nanosciences

Genotype Association Tests

=] [ |

Case/Control dependent variable: Phenotype 1 - Binary (238 cases and 230 controls)

@ Clazzify alleles by allele frequency () Classify alleles by reference/alternate (Reference field in map:

fzzociation Test Parameters | PCA Parameters I Overall Marker Statistics |

fdditive model: (dd} - (Dd} > (DY
“Reference Allelas A7E")

Genetic Model or Tests Test Statistic or Method

Where D = minor allele, d = major allele L.
! Caze/Control additive model:

Gorrelations/Trend test
[7] Cochran—&rmitage test

71 Basic allslic tests: D ws. d

) Genatypic tests: (DD) va. (dd) we. (Dd)
@ Additive madel (dd) -> (Dd) > (DD)
() Daominant madel: (00, DAY we. (dd)

() Recessive model (DD} ve. (Dd, dd)

Exact form of Gochran-Armitage test
[] Odds rating: (Dd) v=. (dd) and (DDY we. (Dd)

[ Logistic reereszion

Miszing Values Multiple Testing Gorrection
Borferroni adjustment {on N SHPs)
[] Falze Discovery Rate (FOR)

[7] Single value permutations

Usze mizzing values as predictors

@ Drop misging values
Additional Outputs

Output data for P-P/0-0) plats
Cutput ~log 10(F)

[ Full scan per mutations

Mumber of permutations:

Principal Components &nalysis (PGA)
[7] Gorrect for stratification with PG &

Genomic Control of Qutput Data for Stratification

Show inflation factor (lambda), chi-squares, and corrected values

Carrect uging thiz inflation factor (lambda) instead:

1

[ Help ] [Restore Options '] [§ave Optiohs '] [

Cancel

| =

B Test Statistics
Correlation/Trend Test
Armitage Trend Test

Basic Allelic Tests
Genotypic Tests
Additive Model
Dominant Model
Recessive Model

Chi-Squared Test
Fisher’s Exact Test
Odds Ratio

Analysis of Deviance

Exact Form of Armitage Test

- F-test
- Logistic Regression
- Linear Regression

17
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Full Data

-mmm (D:RAF=TUIb. d: XSv—=TUJL, a~f: BILEEN)
SAEOEVUIL (XN1F=7VU) D, IEEANOZE(LE

Case BT BFETIEEIRITS

Control d e f

v l l

Additive Model Dominant Model Recessive Model

(dd -> Dd -> DD) ((DD + Dd) vs (dd)) ((DD) vs (Dd + dd))
-mmm [ Jewvsafad) | [ewfedsan

Case Case a+b C Case a b+ c

Control d e f Control d+e f Control d e+f

18
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=

Genetic Mode| or Tests
Where O = minar allele, d = major allele

) Basic allelic tests: D ws. d

) Genotypic tests: (DD) ve. (dd) v=. (Dd)
@ Additive model (dd) —» (Dd) - (DD)
) Dominant model: (DD, Dd) we. (dd)

) Recessive model (DD ve. (Dd, dd)

Case/Control, Additive model

Tegt Statiztic or Method

Caze/Control additive modal:
Correlations Trend test

[T Cochran-Armitage test

Exact form of Cochran-Armitage test

[ Odds ratios: (Dd) ws. {dd) and (DD) ve. (Dd)

[ Logistic reeression

Genetic Model or Tests
Where D = minor allele, d = major allzle

(7 Baszic allelic tests: D ve. d

) Genotypic tests: (DD) v=. (dd) v=. (Dd)
) hdditive model (ddy - (Dd) > (DD)
@ Dominant model: (DD, Dd) vs. (dd)

) Recesszive model: (DD w=. (Dd, dd)

Case/Control, Dominant model

Tegt Statiztic or Method

2% 2 table:

Gorrelation/Trend test

[7] Chi-squared test

[ Ghi-squared with Yates correction
[ Fisher's exact test

[7] Oddz ratio with confidence limits
[ finalysis of deviance

[ Logistic reeression

Genetic Model or Tests
Wihere D = minor allele, d = major allele
) Basic allelic tests: D vs. d
1 1 11 ) Genotypic tests: (DD) we. (dd) vs. (Dd)
Quantltatlve, Add Itlve mOdel @ Additive madel: (dd) > (Dd) ->» (DO}
) Dominant maodek (OO0, Dd) e (dd)
) Pecessive model (DD) we. (Dd, dd)

Test Statistic or Method

Guantitative additive model:
Correlation/Trend test

[T Linear regreszion

<

B EEUVCRRET -4, BLFETIVCEDE T, :BROIEERHETFEOHNERRIND
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Import

<

Mizzing Values Multiple Testing Correction
llze mizzing values az predictors Bonferroni adjustment (on N SHPs)
@ Drop mizzing values [7] Falze Discovery Rate (FDR)

O
@

Additional Outputs [ Sinele value permutations

Full tati
Output data for P-PA2-0 plots [ Full scan permutations

Output ~log 10(P) Humber of permutations:
Principal Components #nalvsis (PCA) Genomic Contral of Qutput Data for Stratification
[] Correct for stratification with PGA Show inflation factor (lambda), chi-squares, and corrected values

Correct uzing this inflation factar (lambda) instead: |1

X ¢ &

B ZERTEOEMPQ-QIOYMNIDIER. SHICEMD DM (PCA) 2FIAUERED
_ WL ORI R TS EHRTHE
Review

<

20



Multiple Association Tests

<

Import

<

O
@

X ¢ &

Review

<

[ Run Multiple Association Tests

Azzociation Test Parameters

Genetic Model or Tests

Wihere D = minor allele, d = major allele
[7] Bagic Allelic tests: D ve.d

[ Genatypic Tests: (DD) ve. (dd) vs. (Dd)
fdditive Model: (dd) —> (D) —» (DD}
[7] Dominant Model: (DD,0d) v, (dd)

[7] Recessive Model: (DD v=.{Dd, dd)

Mizzing Walues

[7] Use miszine values {when applicable)

Additional Outputs
Output data for P-P/0-01 plots

Multiple Testing Correction

Baonferroni Correction
FOR
Femowve Intermediate Spreadsheets

[7] Permuation Testing
Single Walue Permuted Walues

Full Scan Permuted Values

Mumber of Permutations: | 1000

Crverall Marker Statistics

Test Statistic or Method
Caze/Cantral additive madel:
Correlation/Trand test
Chi-Squared

Fishers Exact Test

7] Odds Ratia

7] Analysiz of Deviance

7] Regression

] F-Test

[7] Gochran-Armitage Test
[7] Exact Form of Cochran-Armitage Test

Chooze Dependent Calumnz

B Phenotype 1 - Binary
R Phenotype 2
| sBp

Add Columns
Femove Selectad
Clear List

| oK

][ Gancel l

Filgen

biosciences & nanosciences

RBOT AV VT M2#EFHADIET, EEHORABLT —HCI25TEEFEHT

72N AIRE
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B HETHITILOMFERICLIROZIRIN . BERETZITIHSICRAVSNETIE
B SNPF—ANSEtBUIY > TIVE 0BT —45Z2R0T. miFEFRORDZHLE

Mixed Model GWAS using a single locus (EMMAX)
- INFROSNPZE(CFRIRBIE DREEZETE

Multi-locus mixed model GWAS (MLMM)
- BENFROSNPZFES T, RIRBLLEDELEZETE

Genomic Best Linear Unbiased Predictors (GBLUP)
- YO INTEDTIH LINRE, SNPCEDTUIIRBNREETE
- EFDHCHIS. VT LABEMOSTEICEALSNS
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Identity by Descent Estimation 0.2 0.4 0.6 0.8 1
Fixation Index Fst l : l : : : : ) Iﬁ
Fixation Index Fst (by Marker) :gggss::s:-g:igggg;; : @
GBLUP Genomic Relationship Matrix WG0099889-..._BRMOO0D17 —
I m po rt Compute Kinship A Matrix from Pedigree wﬁgggzg:;_—aggggggig :
Filter Samples by Call Rate mf;ﬂuﬂugggggzuu:_ilgigggggz :
LD Pruning EWGDDQQSQB-...:HDLDDDDID —
SNP Density £ WGD099893-..._HOL00000Z —
0 \WG0099893-..._JERO00017 —
™ Mendelian Error Check mggggz:g;—;ﬁ;igggg;g ]
Inbreeding Cosfficients WGD099891-..._NELOODODS |
WG0099891-..._PMTOO000G —
QC WE0099892-..._RGUODO00OZ —
WGE0099892-..._SGTO00005 —
WG0099891-..._SHKO00015 — fd
A S [ S U [ U U [ [ S U U SR SO U S S S
EEE £ EEsEEE £ £ <=
EaaE0R0RnnE0000888808444
P2 22322232323 232823322333838333
EECEEEOEoRERER BB EEEE EE
88gegBud BB egogegege
538f8pR566080520F53838;7
:5350959535 55565223528}
50588088858000885‘ @DD
8888888888888 8a8388a8a8 868
88s83ct2g88g8eegEeggses
\/ EEEUERCEEEE (= T B m@ | - = Loy m @
\/ —_— = | b — . -
m Y J)VREIEBET—SDETEIC(E. Identical by State (IBS), Identical by Descent
Review (IBD), GBLUP Genomic Relationship MatrixiRE. ¥4 RFENHD
B CCCHEURDYIIVREIERET -9, BLURIRBT —FEEGE T — 5% E AU T, BhEfF?
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biosciences & nanosciences

[ Mixed Linear Model Analysis liléj

<

| MLM Parameters | Additional Outputs |
I I I l po rt Reereszion Madelis) To Use [7] Gorrect for Additional Covariates
Linear regreszion (fixed effectz only) Add Calumnz

Mixed Model GWAS

Single-locus mixed model GWAS (EMMAX)
Multi-locuz mixed model GWAS (MLIM) Clear List

Femaove Selected

I Humber of steps to use: 10

<

lUze Pre-Computed Kinship Matriz (Gov. Matrix of Random Effects)

E ™ GELUP Genomic Relationzhip Matrix Select Sheet

MOTE: If no pre-computed kinship matrix spreadzheet is zelected, an IBS
zpreadzhest will be computed from the genotvpe data and uzed for
thiz analvziz.

O
@

Genetic Model and Imputation
Genetic model to uze: Impute mizzing data a=
@ Additive () Dominant () Recessive @ Homozyeous major allele ) Mumerically as average value
[7] Gorrect For Hemizyeous Males
Chooze Sex Column: Select Column

Chromozome that iz hemizvgous for males: |X

X ¢ &

[ QF H Cancel ” Help l

Review .
m Mixed Linear Model AnalysisD/\SX—7&TERFC, HEDUDIERL THLE

B> J)VEERET —5ZIEIRT

<

m 2O, FEARICAVBRTEELEGRETIRELRTETED »
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Import -

B Y—H—¢UT PUNOHAEDETHS/\TOY1TZ2ERL. BERR Iz TOIFE

&<
%
:
:
|
.
.
s

Review B EFRNTIEHED/\JTOY1 THMRFESNTWRI\TO51 T I Ov) =2 5RET S

B 1{EEDOSNPT—INS)I\TOIATHREITBEETERVD T, YO TIVEFROSEEH
SI\TOAA T=H#ETEL. FEMICAWNS
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Haplotype Block Detection
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Review
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Filgeng

v L Chi-Squared -logl0 P

“# ~logl0P + LD [12] o | B |
| File | View Tools Help

L] v 22 37,284,736 - 37,342,082 D=1

k @ L#Add -ﬁ [Homa sapiens (Human), GRCh37 ha19 (Feb 2003) - —_— ] + x m ?
Plot Tree ax T S . -

% w0

4 22:37,291.3K 22: 37,301.3K 22: 37,311.3K 22: 37,321.3K 22: 37,331.3K »
| |

{6 Chi-Squared -laglo P
1ty RefSeq Genes 63, UCSC

Controls 8 X

Haplotype Block Detection

375499 markers active in 22 chromosomes.

Block Detection Haplotype Estimation

Block Defining Algorithm

Minimize historical recombination (Gabriel et al.)

Build blocks without substantial historical recombination by:

Requiring "Strong LD" between block pairs with one-sided confidence bounds
on 0" with:

upper confidence bound = 0.98
and lower confidence bound > 0.7
with 95% | confidence

Reject pairs with upper bound < 0.9

General Options
Skip SNPs with MAF < 0.05
Max #markersin a block: 30

Max length of a block: 160 kb

P_A-1T7&8636

csc

SMP_A-2167584

SNP_A-4263234 o

SNP_A-2044385 %e

« SNP_A-1854186

SNP_A-222

SNP_A-2168751

Phenotype Dataset + 500K Genotypes - Sheet 1 [4] ©

Association Tests (Genotypic Tests) [11] |

3191
* SNP_A-2071968

+ SNP_A-1922359 . . -

annotations2 @R

-1 H I FCSHRB

mn

Zoom (22: 37,285,731, 29,552.4) 22 57.3Kbp

Help ] [Resbore Options ™ ] ’§ave Options ™ ] [ Run

<

B SNPRIDEHRNFEOESVERULLDIOY M ENS, HBVNISNPT—IDRTLyR
S—hENS. NTOF1TIOYIZIRET S
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Haplotype Association Tests

Haplotype Block Definition

@ Use precomputed blacks

Block # b

Status: 496 blocks and 1412 out of 1412 mapped

Sheet: |Haplotype blocks, 1412 markers in 496 groups

Block column:

) Use all markers as single black

%) Use @ moving window of markers

@ Fixed window size: % of markers: |5
Dynamic window sizz in Kio-base pairs:

10 kb with max markers: | 20

Show marker names in output

Haplotype Association Tests
@ Calculate per haplotype ) Caleulate per block
Tests

Chi-squared test

Logistic regression

[7] Odds ratio with 85% CT

[ o | [restore gptions = | [save Options— |

Haplotype Estimation Options

Frequency threshold:  0.01 [ 1mpute missing

Estimate frequencies using (0 CHM @ EM
EM Options
Maximum EM iterations: 50

EM convergence tolerance: 0.0001

Multiple Testing Correction

Bonferroni adjustment (on N covariates)

False Discovery Rate (FDR)
[] single value permutations
[] Full scan permutations

Number of permutations:

Additional Cutputs

Haplotype frequencies
Output data for P-P/Q-Q plots
Output -og10(F)

Haplotype Trend Regression

Bl

Quantitative dependent variable: Phenotype 2 (464 active samples)

HTR Parameters | Advanced Parameters |

Haplotype Trend Regression

[] Stepwise Regression

P-value cutoff: ard elimination Forw

Haplotype Estimation Options

Estimate frequendies using () CHM @ EM
Maximum EM iterations: 50

EM convergence tolerance:  0.0001

Frequency threshold: 0.01

[] Impute missing values for haplotypes

Haplotype Block Definition

@ Use precomputed blocks

Sheet: 12 markers in 496 groups  [327

Block # ~

Status: 496 blocks and 1412 out of 1412 mapped

Block column:

) Use all markers as single block

%) Use 2 maving windaw of markers

® Fixed window size: % of markers: |1

Dynamic window size in kilo-base pairs:

with max markers: | 20

10 kb

Show marker names in spreadsheet output

ard selection

Fixed Covariate Options
Include with a full-model-only regression

@ Use as the reduced model for 3 ful-vs. reduced regression

Fixed Covariates

Contains the following covariates:

Add Covariate

NOTE: Samples with
missing covariate values
will be dropped.

belp | [Restore Options v | [Save Options ¥

biosciences & nanosciences

Haplotype Association Tests

- FIRBEIFT—-HLLT. Case/Controldd&
S\ AFUF —H%(EF

- Chi-Square test

- )\JOAA4TZE HBWNIN\TO51770
W) EDFERNMHDENSD

Haplotype Trend Regression

- KIRBF-AHLLTNAFIFT=HICHIZ.
SN T —FHEATE]EE

- H#HZ& (Covariate) (CLBHIENT]
HE

- )\ JTOMTTOvICEDFERNME HEN
)

- ERIONTOFATEC. SEMIBIRN T
hEns
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XAIO7UAICE DT JLADA REE#FER T BEARNIOERET-5EL T,
JE2)NU7>2 M(MAF 20.05)Z2X5REVTER

RS =9I —-0FAICELD, L7)NV7Y M MAF < 0.01)EEEHTXTSR
EFBIENBIREL DI
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Burden Tests
- BROYA MONAFT—TINEFHEUTHREZITD

Filgeng

biosciences & nanosciences

- TNENOTUINERZBDIRE THD. RAEOMREZEDIIENFIIRERD

- EHDRL : CMC
- EHDIHD : KBAC

Kernel Tests

- BEOVIIVOFET AT D2REFEL UREZITD

- B7VNOFRIBEADOEEDHB AN ERLZ THhdIHE
- SKAT
- SKAT-0O (Burden Tests¢D#EAEDHTE)

(CAHWLSND
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-
{73 Data Source Library

[F=ERT)

B User Annotations

W Assessment Catalogs
v & Public Annotations

(D Assembly

(&9 Genes and Regulation

(9 Targeted Panels

D Variation and Function
v ’a\ Secure Annotations

[E9 capD

£ omim

[E® oncoMD
» & Example Samples

Export

(&9 Microarray Probe Mappings

+ - Locations 4 () Variation and Function G

[ L) Browse | Fitter: * (Any type) vl ‘Humn sapiens (Human), GRCha7 g Ik v] [ Gurent  Plot Data 4

[ @ Ul ] Name : Type  Size Date s u
v [ Local | |[7] = 1kG Phase3 - CNVs and Large Variants Sb, GHI Interval 2.2M 2016-01-13

B ”””h 1kG Phase3 - Variant Frequencies 5b, GHI
[7] S CIVIC - Region Clinical Evidence Summaries 2017-01-01, WUSTL
(=] ”””h CIViC - Variant Clinical Evidence Summaries 2017-01-01, WUSTL

™ mm_h Clinvar 2017-01-06, NCBI

\Variant 15M 2017-01-17

= =_- Clinvar CNVs and Large Variants, NCBI
[ ||l Clinvitae 2014-02-09, Invitae

[ [l cosMIC Mutations Left Aligned 71 v2, GHI

I3 (|l deNSFP Functional Predictions 3.0, GHI

[} ””Hh dbNSFP Functional Predictions and Scores 3.0, GHI
[ ||l dbscSNV Splice Altering Predictions 1.1, GHI

1 lilll; dbSNP 149, NCBI
<

T

Variant 2.0G 2016-01-06
Interval 176K 2017-01-17
Variant 160K 2017-01-17‘

m

Interval 1.2M 2017-01-10
Variant 2.5M 2014-02-11
Variant 59M 2015-03-13
Variant 411M 2015-10-29
Variant 6.9G 2015-10-29
Variant 247M 2015-07-10

Variant 2.9G 2017-12-29 ~
»

w Information

showing (23/268), 1 selected (15 MB)
p

Filgeng

biosciences & nanosciences

Collapsing MethodsZE1Tai(C. /\U7>
NDEARNDFZEZ FHMUILT —IN—=ZD
1EHRZ2BNT. Y2 TILO/NU7> N =450
TSI FTIENRIRE

JNU7> b ANFERID 7V SEE T —HNR—
ZAEAT>0—-RTE T4 CRAVS
CENBIBE

ClinVar 2017-01-06, NCBI

Annctate and Filter Variants

Description

The ClinVar database from NCBI contains information about the phenc
variants in the ¢ P da e. For more information about the ClinV
Clinvar

Qinra tha Nnuamhar 201F ralasca 195 AR1 yariante hava haan addard

<

dbNSFP Functional Predictions 3.0, GHI

@ Select Tracks
@ Annotation and Filter Options
@ Review

f|  Select options for annotating and filtering
for dbMSFP Functional Predictions 3.0, GHI

Cutput Options

Waoting Report [] Arnatation Results

Optional Filters:

Configured Filters:

N of 6 Predicted Damaging is one of 4 of 6 Predicted as Damaging, 5 of 6 Pr

< | mn | b

Filter on [N of £ Predicted Damaging v | The aumber of incepencient fumctional o

ks ane of [ of 6 Predicted as Damaging
1 of 6 Predicted as Damaging
2 of 6 Predicted as Damaging
3 of 6 Predicted as Damaging
4 of 6 Predicted as Damaging
5 of 6 Predicted as Damaging
i6 of 6 Predicted as Damaging
Missing

< Back H Mext > H Cancel ]
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-
Count Variants per Gene ﬂ CMC with Hotelling T Squared On Specified Regions and Bins m

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

||f.'.‘|1 C: Releases/SVS-WinG4-8.0.0-2013-10-05-RCa-nternal (Golden Helix 5V5/DatafrefSeq_gen. . i Select Track I
KBAC with Permutation Testing

KBAC with Regression
Mixed-Model KBAC

Perform one test per... @ gene (") transcript

[ —
3
o
@)
=
—t

[7] 1ndude nearby markers (distance inbp): | 1000

SKAT-O Variant Bins for CMC

i t Variant Frequency Bins spreadsheet... Select Sheet

| Variant Bin column... Select Column

<

Significance Testing

O
@)

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

Recommended for rare variant studies

Mumber of permutations to use: 1000

Adaptive permutation testing (threshold alpha): | .01

Missing Genotype Values

Impute Wild Type for Genotypic Missing Values @ Yes ) No

0K ” Cancel ” Help

X ¢ &

Review B ATSAYNSA—HELT, Aoy N U TRRI BRIET 77— Y3, PUVSEET 5
NR—=RRREZIETEL. Collapsing Methodsz3E179%

<
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Numeric Association Tests
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X ¢ &

Review
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Filgen
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[ Numeric Association Tests —|nl=]
Case/Control dependent variable: CHAS (35 cazes and 471 controls)
Association Test Parameters | PCA Parameters |
Test Statistic or Method Multiple Testing Correction
Bonferrani adjustment (on N covariates
Correlation,Trend test i ’ ( )
False Discovery Rate (FOR,
[C] T-test 4] ¥ Rate (FDR)
Single value permutations
|:| Logistic regression I:l g P
[] Full scan permutations
Mumber of permutations:
Additional Cutputs
[7] cutput data for P-PjQ-Q plots
[ cutput Jog10(F)
Mote on Missing Values Principal Components Analysis (PCA)
Missing values will be dropped from analysis, [ correct for batch effects/stratification with PCA
lUse corrected dependent
Help l [F‘.estore Defaults] [Save Options [ Run J [ Cancel

B Test Statistics
- Correlation/Trend Test
- T-test
- Logistic Regression
- Linear Regression

32
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Aszsociation Tests (Additive Model) [112]
File Edit Select DMNA-Seq Genotype RNA-Seq

RMOSHE M ki@ vBRIINE 33 X ?

MNumeric GenomeBrowse Plot  Scripts  Help

a X

All: 384,255 % 31
Active: 384,255 x 31

Unsort R 1 R 2 R 3

Map Marker Corr/Trend P Corrf/Trend -log10 P Corr/Trend R

1 SNP_A-1900444 0.82361 099255525?5 0.0842778655816102 0.0103591936230651
2 SMNP_A-4303947 0.607711955235808 0.216302219894464 -0.0241185244963382
3 SNP_A-1886933 0.419039164827852 0.377745384494962 -0.0379673710741759
4 SNP_A-2116190 0.390244651738654 0.408663040184332 -0.0399724317266052
5 SNP_A-4291020 0.803995332242444 0.0047464726287053 -0.0117123528649632
& SMNP_A-1902458 0.204380733320902 0.68956004692674 -0.0591104809440866
T SNP_A-2109914 0.726161942202304 0.138966515991351 0.0162768295070365
8 SNP_A-2291997 0.674846036031889 0.170795298767169 -0.019753807930215
9 SNP_A-4277872 0.867355283244052 0.0618029717804659 -0,00779577000275364
10 SNP_A-4221087 0.229831562291807 0.638590330791662 0.056354897148033
1 SNP_A-1866065 0.733342611279004 0.134693079349566 0.0164433004862814
12 SNP_A-2288244 0.360313940856293 0.443318934325298 0.0425129440621263
13 SMNP_A-1884606 0.132259429616758 0.878573354570407 -0.070259028449073
14 SNP_A-1783407 0.314539713220968 0.502324513513222 0.0471960009893667
15 SNP_A-2082515 0.73530936325985 0.133529903787277 0.0157115144262479
16 SNP_A-1910751 0.759533817513879 0.119452884825938 0.0145924136675373
17 SMNP_A-2235839 0.679716693228732 0.167672064066117 -0.0193547127390384
18 SNP_A-2081399 0.830231187362503 0.0808009565211714 -0.0101184103144434
19 SNP_A-1919019 0.894433258677915 0.0484520603166122 0.00617360918199544

4

Corr/Trend X"2

0.0496858692368305
0.263520301043608
0.65300813362673
0.738181427739309
0.0615934651254015
1.6107563693304
0.122664987724925
0.175986031303362
0.0273952797405475
1.44184699233468
0.116064613646336
0.83680324114005
2.26577596508091
1.01126797926229
0.114292330417148
0.0936929561235393
0.170445231870866
0.0459696200338541
0.0176084140533925

R

5 [~

Corr/Trend expected P

0.824214338882383
0.609661552875044
0.418345890099023
0.389052842513435
0.805960885349573
0.202270627573041
0.726196145733604
0.677207843749593
0.866165697258331
0.228235156341492
0.733420515022576
0.358682385395115
0.129587123134377
0.312470885219451
0.735320295116524
0.761664779893765
0.681915654963706
0.830203202274531
0.893561567138456

Association Tests (Additive Model)

<

B \WITNOFEERAVEEED. SBFCAVEY—I—-CLofkstiE (P-valueiRE) H

hhEns

B Marker MapT —9WFE I35 A B FRRBEDT )TV EHREFTREIND
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Markers analyzed:
519308 markers with two alleles
{35 markers with one allele were found.)

Analvysis parameters:

Import Genetic model/test: Additive model

Use missing walues: No

Correct Input Data for Stratification using PCA: No

. 5:_90)E§1754Z“ Test Statistic or Method:
- Manhattan Plot * Rrmitage Trend Test

- LD Plot Multiple Testing Correction:
Bonferroni adjustment for 519308 markers: Yes

QC = Q'Q P|Ot nua False Discowvery Rate: Yes

Single Value Permatations: HNo
Full Scan Permutations: No
. $0)I}EE{E®E¥W‘ iﬁﬁzo)ﬁ-l‘%nt Genomic Control of Output Data for Stratification: Yes
- Genom|c Control Output data for P-B/Q-Q plots: Yes
. Qutput -logld P: Yes
- LD Score Regression

<

Markerwise Genotype Statistics:
Call Rate: No

Test Humber of Alleles: Ho
. Xaﬁﬁ*ﬁ Allele Frequencies: Yes
_ _ 1 Carrier Counts: No
Meta-Analysis i
Fisher's Exact Test for HWE P-WValue: HNo
Signed HWE E: Ho

Alsoc output -logll({Valus): No
Also output data for P-P/Q-Q plots: No

Genotype Counts: Yes
Allele Counts: Yes

| &

Inflation Factor (Lambkda) Found for Armitage : 2.66031
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Visualization
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GenomeBrowse [Plot Scripts  Help

b X QL

CArmitage P

11771461246e-07
13667728849e-07
19488976936e-06
33386888371e-06
172060545862-06
17471834846e-06
35883805685e-06
353883805685e-06
18896157986e-06
391510695382-06
33371659872-06
30981857358e-06

by

Histograms

XY Scatter Plots

Numeric Value Plot (Uniform)
Linkage Disequilibrium (Uniform)
Heat Map (Uniform)

Autocorrelation Plots

Columnwise Side-by-Side Box Plots

Meta-Analysis Forest Plot

NxM Scatter Plot

Plot Proportion by Group with Confidence Intervals
Scatter Plot 3D

Side-by-Side Box Plots by Category

Stacked Histogram

Filgen

biosciences & nanosciences
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Linkage Disequilibrium

Che14:66716.6K Chr14:66773.7K Che14:66830.8K Chri4:66887.6K Chr14:66944.9K

14:67002K

R4 B

14 15 16 17 18

Association Tests (Additive Model) [287] |
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Genomic Control Filgeng
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B ELERT(CHIIDINA TG E0PIMED _EFZ~J Inflation factor (lambda)%
BIRIC. COMBM1IEDKRZVFEE. YO TIVERDEREEDa]gEEN DS

B BEEARETRIC. 1EfEELTInflation factorDfigz AU, EEIORSE/LOMIE
ZIT5ENBIEE

Genomic Control of Qutput Data for Stratification: Yes
Qutput data for P-P/Q-Q plots: Yes
Qutput -logl0 P: Yes

Markerwise Genotype Statistics:
Call Rate: No
Number of Alleles: No
Allele Frequencies: No

Genomic Control of Output Data for Stratification Carrier Counts: No
. . . HWE P-Value: No
Shuw inflation factor {lambda), chi-squares, and corrected values _— Fisher's Exact Test for HWE P-Value: No

[7] Correct using this inflation factor {lambda) instead: | 1 Signed HWE R:: Ho

Also output -logl0(Value): No
Also output data for P-P/Q-Q plots: No

Genotype Counts: Yes

Allele Counts: No

Inflation Factor (Lambda) Found for Corr/Trend :
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LD Score Regression
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LD Regressicn Statistics [152]

Summary Statistics

Heritability of GWAS + LD Scores - Mapped Sheet 1 - Mapped Sheet 1

Total Observed scale h2: 19648381745 (5.40775007)
Lambda GC: 18.78388802

Mean Chi*Z: 3716874348

Intercept. 33.24215882 (0.85318035)
Ratio: 0.89141243 (0.02358823)

Heritability of bip Dataset - Row Subset + LDSCORE Data

Total Observed scale h2: 0.14101099 (0.00259342)
Lambda GC: 1.13326885

Mean Chi*2: 1.140135%

Intercept: 1.02380458 (0.01678472)
Ratio: 0.16886785 (0.11977457)

Genetic Covariance

Total Observed scale gencov: -0.23000897 (0.02555641)
Mean z1*z2: 0.0009493
Intercept: 0.019166%1 (0.0309698)

Genetic Correlation

Genetic Correlation; -0.04369695 (0.04141012)
Z-score: -1.05522388
P: 0.29132285
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Meta-Analysis
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IPT
GIH
Heterogeneity test (12 =3.25%, P=0.412) —e

1]

Ztest(Z=6.93,-log10(P) =11.38)

Random effects analysis

-3.15 -2.15 -1.15 -0.15 0.85 185 285 3.85

B [F—OFRRB(SHUTERMENZ, EHOAFRIO> 17 MO EFITOFEREHRE

IR RZESHIFE

B EEDRETIVETDYLHRETINO2EFROT I TV LT IR— KU, FRFR IO 17 M

DA —EOFHIEE ] FE
B TR ZLEER UL IAL AT Oy bOVERR BT E

OR (95% Cl)

1.93 (0.58, 6.45)
4.19 (0.87, 20.09)
3.14 (0.6, 14.39)
433 (1.75, 10.76)
2.82 (1.53, 5.46)
1.33 (0.54, 3.29)
3.95 (1.48, 10.54)
451(2.17,9.41)
1.28 (0.35, 4.68)
8.5(2.01, 35.87)
1.9 (0.82, 4.66)

4385

Weight %

2474320155
1541824818
1636367031
4466559748
B.532558597
4 492668027
3.84650006

6.228124599
2.248444817
1823610796
4899766693

biosciences & nanosciences
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HEIVWEDEL : TP RS+
TEL: 052-624-4388 (9:00~17 : 00)
FAX: 052-624-4389
E-mail: biosupport@filgen.jp
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