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« Chi-squared test

« Fisher’s exact test

« Armitage test

« Correlation/Trend test

« Odd ratios

« Logistic or Linear regression ---etc
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« Mixed Model GWAS using a single locus (EMMAX)
« Multi-locus mixed model GWAS (MLMM)
« Genomic Best Linear Unbiased Predictors (GBLUP)
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Chromogome
Pogition
dbSMP RS D
Azzociated Gene
Cytoband
Reference Alleles A/B
Top Alleles
Bottom Alleles
Strand
Strand Wersus dbSNP
G5M233256_(G5M233257
G5M233258_(55M233259
G5M233262_G5M233263
G5M233264_(G5M233265
G5M233266_G5M233267
G5M233270_G5M233271
G5M233276_G5M233277
G5M233278_G5M233279
G5M233280_G5M233281
G5M233284_(G5M233285
GSM233286_G5SM233287
G5M233288_G5M233289
G5M233290_G5M233291
G5M233292_(5M233293
G5M233298_G5M233299
G5M233300_GSM233301
G5M233302_G5M233303
G5M233304_G5M233305
G5M233306_G5SM233307
GSM233308_GSM233300
G5M233310_G5SM233311
G5M233314_G5M233315
G5M233316_G5M233317
G5M233320_G5M233321
G5M233322_G5M233323
G5M233324_G5M233325

G 5 G 6 G 7 G 8 G 9 G 10
SNP_A-1900444 = SNP_A-4303947 = SNP_A-1886933 \|,SNP_A-2116180  SNP_A-4201020  SNP_A-1902458
I 1 1 L 1 1
752566 779322 785080 1003629 1097335 1130727
rs3004315 rs4040617 rs2080300 rs4075116 rs0442385 rs10907175
? ? ? ? ? TTLLID
p36.33 p36.33 p36.33 p36.33 p36.33 p36.33
[c/T] [A/G] [A/G] [AG] [G/T] [A/C]
[G/A] [A/G] [T/c] [T/c] [G/T] [A/C]
[c/T] [T/c] [A/G] [AG] [C/A] [T/G]
- + - - + +

[ 1 2 R 3 [ 4
Phenotype 1 SBP BMI Gender

Cas 128 20.9

""" Control 137 32.8
Control 117 27.4
Control 140 29.7

Case 113 27.7

Case 125 29.2

Control 88 20

Case 131 31.2

Case 124 26.2

Control 111 22.8
Control 114 26.1
Control 107 23.5

Case 146 37.4

Case 122 27.6

Case 130 24.4

Control 116 24.4
Control 125 30.5

Case 112 22.2

Case 130 29.7

Control 136 30.7

Case 104 28

Case 115 26.1

Case 143 33.6

Case 103 27.7

Control 144 33.1

Case 131 32.3
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Genotype Association Tests

O X

Genotype Filtering by Marker

El |

.. -
GazeControl dependent variable: Phenotype 1 - Binary (288 cazes and 230 controls) tdditive madel (dd) > (Dd) - (DO} Gaze/Contral dependent variable: Phenotype 1 - Binary (237 cases and 227 contrals)
@ Classify alleles by allele frequency () Glazsify alleles by reference/alternate (Feference field in map: “Feference Alleles 8/B%) @ Glassify alleles by allele frequency () Glassify alleles by reference/alternate
fszociation Test Parameters | FCA Parameters I Crverall Marker Statistics | tReference field in map: “Feference Alleles A/B")

Genetic: Model or Tests
here D = minor allele, d = major allele
) Basic allelic tests: D vs. d
() Gienotypic tests: (DD) we. (dd) we. (Dd)
@ Additive modek (dd) = (Dd) > (DD}
) Dominart model (D0, Dd) ve, (dd)

Test Statigtic or Method

Caze/Contral additive model:
Correlation/Trend test

|:| Cochran—-48rmitage test

Exact form of Gochran—frmitage test

] Odds ratiog: (Dd) ve. {dd) and (DDY ve. {Dd)

() Recessive model (DD} vs. (Dd, dd) 7] Logistic reeression [ Drop if carrier count 10
Hardy Weinbere Equilibeium (HWEY Filtering
Perform HWE filtering based on: [Oontrols hd
Mizsing Values Multiple Testing Correction [T Drop if Hardy Weinbere Equilibrium (HWE) P-Value 0.001
Uze miszing values az predictars Bonferrani adjustment (on M SHPs) Drop if Fizher's exact test for HWE P-Value n.o0om
@ Drop missing values [C] False Discovery Rate (FDR) [ Drop if siened HWE R {positive it more homozveous) n2
Additional Outputs [ Sirele value permutations
Output data for P-P/Q-0 plots (] Full sean permutations Actions
Output ~log 10(F} Murmber of permutations: Ihactivate eenotype columns that meet above criteria for filterineg
Principal Components Analysis (PCA) Genomic Control of Output Data for Stratification Output spreadshest with marker statistics and Drop? columns
[T Carrect for steatification with PGA Show inflation factor (lambda), chi-zquares, and corrected values Additional Output
Gorrect uzing this inflation factor (lambda) instead: |1 [T Output —loe 100Value)
Help ] [Restore thions'] [§ave Optiohs > [ Bun ] [ Cancel ’ Help ] [F{estore Options"] [Save Options ¥ Fuin ] [ Cancel
| -

Filter Genotype Columns

General Statistics Filtering

Drop if call rate u ns
»

=] Drop if number of alleles 2

Drop if Minor Allele Frequency (MAF) 001
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= - Locations 4 @ Public Annotations Gy
[ i) Browse ] Filter: * (finy t + | |Homo =zapiens (Human), GRCh37 hel! VI Latest Plot Data 4
[ & Url ] Mame . Type I
[ Fd Project | |71 == 1kG Phase3 - CNVs and Large Variants 5, GHI Interval | _
, D Local E |||||||| 1k Phase3 - Variant Frequencies 5, GHI Variant
i _ E I'f;'” AceViewGenes 2011-03-16, AceView Gene
» @ Public Annotations ] .
| | E |||||||| Affymetrix 500K na31, GHI Variant |
Ex 5
b & Example Samples [l -= Affymetrix Cytogensetic 2.7M na31, GHI Interval
= [lllly Affymetrix SNPS na31, GHI Variant
= [lllly Affymetrix SNP6 na31, GHI Variant
[C] 'y CCDS Genes 15, UCSC Gene
= |l Slinvar 2015-08-04, NCBI variant
[7] = Clinvar CNVs and Large Variants 2015-08-04, NCBI Interval
= [l Slinvitae 2014-02-09, Invitae Variant I
[] M= COSMIC Cancer Gene Census 71, GHI Interval
1| 1] | 3
w Information showing (43/394), 0 zelected (0 bytes) | Clear :
L]
@ o blic Annotations i
il RFS
WL fsifdata.goldenheliz comirfs!
Export.. Diovnload Ciloze l [ Help i
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4 1 2 3 4 5 (] 7 8 9 10 1 12 13 14 15 16 17 18 20 »
CorrTrend log10 P Association Tests (Additive Model) [287] | il
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XSEYE—E

(THELENYD]

-Bos taurus (73)

-Canis familiaris (/X)

-Capra hircus (%)

-Cricetulus griseus (Fy4Z—X/\LA5-)
Equus caballus (U¥)

-Felis catus (%)

-Gallus gallus (ZTK)
-Heterocephalus glaber (J\4h7/{%X3)
-Homo sapiens (ER)

-Macaca mulatta (7h5H)l)

-Mus musculus (Y¥J2X)

‘Nomascus leucogenys (RO>0O7FAHYI)
-Ovis aries (£Y>)

-Rattus norvegicus (3vh)

-Sus scrofa (7%)

-Vicugna pacos (7JL/0h)

-Danio retio (£7374v>1)
-Medaka (X%h)
-Oncorhynchus mykiss (ZYRX)

>33

(1i847]

-Arabidopsis thaliana (304323 X7)
-Brassica rapa (7737)
-Capsicum annuum (FI433)
-Carica papaya (JV\(7)
-Citrullus lanatus (X1h)
-Eucalyptus grandis (2—3hY)
-Glycine max (44X)
-Gossypium raimondii (9%4)
-Oryza sativa (1%)

-Prunus persica (£%)

-Setaria italica (77)

-Solanum lycopersicm (hYR)
-Solanum tuberosum (SvH/FE)
-Sorghum bicolor (£03%)

-Zea mays (hJEOIY)

(2]

-Anopheles gambiae (J\¥4355)
-Caenorhabditis elegans (##=R)

-Drospphila melanogaster (23923/)(I)
-E.coli (KEBZE)

-Leishmania infantum JPCM5 (U—>1NZ7ZH4&R)
-Mycobacterium tuberculosis H37Rv (&%)
-Plasmodium falciparum 3D7 (¥3Y7)
-Saccharomyces cerevisiae (HEHFEER)
-Schizosaccharomyces pombe (524EH)
-Staphylococcus aureus (BT RUEKE)
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T =D K-

T—=9IT7)

KBRS —45T71)l, (ExcelI74)L. TextI71)l)

A =]

locatio

-
33-16
3811
4206
G702
A1B8

AZ14N
A239
AZTZ
Add1-5
ADE4
ARG
AG
AG18
AG3Z
AG34
AG35

=R R S RS R RS

FPrrErErrFrEFEFEFEFIFEFEEREFDRFIR

—_ s
s L= S T )

S1)9ATT=9T74)\, (VCFI74))

]

n 5
6475
9225

655
8113
275
G5
4788
3563
535
385

1095
36
G0
54
37

B]

G4.5
G55
285
715
G2
Ga
61
70
475
ali]
g5
805
1
g1
o8
G4

37887
32.21933
32421
31419
32 006
36.064

35.008
33MTID
31 829
315175
4063
35953
3560
35.3005

##fileformat="vCFwd 0

(8] 01 4
0003
0o
0035
0ma
0762
0035
0ms
0005
oms
0004
0003
0008
0893
0897
0B25

0872
0893
087
0854
0552
omz
0263
0122
0531
0878
0594
003
058
0.004
01
017

004
0.004
omz
0111
0.005
0221
0002
0858
0464
000z
0002
0567
0.001
0003
0003
0.004
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RIRBIT -5 T7)UC(E, TRER S
[EBREDTI-TDFRDAIC. B
R-AREREDEGEDOT —56(E
FATZ5%.

STIFIATT—=3T74)(E )NUT>
I\]—Jbﬁﬁ‘y—)bﬁt“ﬂ’ﬁﬁibt\
VCFI71 )V 2{ERT 3,

T asse [=<ID=Genotype T able Version=5,Descriptiorn=" Reference allele is not known. The major allele was used as reference allele” >

HFORMAT=<I0=GT ,Mumber=1 Type=String Description=" Genutype “

HFORMAT=<I0=AD,Number=.Type=Inte ger.Description=" Allehc depths for the reference and alterrnate alleles in the arder listed” >
HAFORMAT=<I1D=DP Mumbker=1 Type=Integer, Descnp‘uun— Fead Depth (Dnly filtered reads used for callingl” >
HEFORMAT=<1D=GQ Number=1,Type=Float Descnptmn— Gernotype Quality” >
HEFORMAT=<ID=PL, Numter‘S Tvpe=Float Descnptmn— Mormalized, Phred-scaled I|ke||hoods for AAABBE genotypes where A=ref and B=alt; not apalicable if site is not biallelic”™ >
HAINFO=<ID=NS ,Mumbar=1,Type= IntegerDescnptmn— Murnker of Samples With Data” >

BAIMNFO=<ID=DP Mumber=1  Type=Integer Description="Total Depth™ >

##INFO:<ID:AF,Numt:er‘:.,Type:Float,Descnptlon—"Allele Freguency’™ >
QUAL FILTERIMFO  FORMAT

H#COHROM POS
157104
1847354
2814066
23an
2815078
2815242
2873508
F205252
J205262
3206080
3706018
M 75283
4428887
4428227
4430055
4430461

D REF  ALT
PZB00859 1
PZA0 2711
PZAQ3E13.2
PZAD3E13.1
PZAD3E14 .2
PZAD3E14 1
PZA00258.3
PZAD2562135
PZAD286214
PZAD0589 25
PZAD21291
PZADD393 1
PZADZ865 8
PZA02865 4
PZA0Z2865 .2
PZADZ032 1

FPHOOAOAOAHAO A A0 O

—ON-HCHOO00FEFENHOR

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT
GT

33-16 3811 4226

0/0
141
141
00
00
0/0
141
0/0
0/0
1A
1A
0/0
0/0
0/0
A
0/0

00
00
141

00
00
0/0
0/0
0/0
0/0
0/0
0/0
00
141

00
00
141

00
141
141
0/ 0
/0
0/0
0/0
0/0
0/0
1A
0/0
00
00
00
00
00

4722
00
00
141
00
0s0
0/0
1/0
0/0
0/0
0/0
0/0
141
A
A
141
050

A1588
141
141
141
00
00
0/0
0/0
0/0
0/0
0/0
0/0
00
00
141
00
00

A214N A235 AZTZ A5 ABB4 ABBGE AG

00 1A 1./1 o/ o 0/00 1A 0/0
141 141 1./1 1./1 /0 1A 141 0/0
o0 o0 /0 1A o/0 1A 00 11
141 o/0 0 o0 00 000 0/00 040
00 1A 1.1 o/0 1A 00 11 00
141 141 141 o/0 00 0f0 1A 0/0
0/0 040 1A 0/0 00 S 0/0 040
o/0 00 O/0 00 of0 S 0/0 14
o/0 00 o0 o0 oso S 0/ 1A
os0 040 O/00 0/0 0 00 040 040 OJ0
1A 0/0 00 1A 14 00 1A 0/0
o/0 o0 o/00 000 1A 00 000 1A
o/0 o0 o/0 0 00 00 00 0500 040
o0 00 o0/00 1A o/0 00 000 040
o/0 o0 o/0 0 0/0 0S50 000 0500 040
141 o/0 o0 000 000 1A 00 00
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|1mpcrr‘t Download Resources  Window

Text

Third Party

PED,/TPED/BED

Golden Helix DSF
Golden Helix Legacy GHD
Public Data

Affymetrix
Illumina
Agilent Files

MimbleGen Data Summary Files

Eamily Pedigree

Import WVCFs and Variant Files

Import Complete Genomics Var Files

Import Impute2 GWAS Files
HapMap
MACH QOutput

RMNA-Seq Tabularized Quantification

Filgeng

biosciences & nanosciences

[ Import Third Party Formats

S

Select an Import Source

Programs.

Import From a File

buttan.

File farmat: | Excel 2007

The Impart Third Party Wizard can read mozt file formats of statiztical and data management

To import data from a file, select the file and format vou wish to use by clicking on the " Browse”

File name:  |er=/0zawa/Desktop/GHI data GBS web_seminar mdp_phenotype xlzx
Browse

KRIRBT—5T74)L (ExcelTrAIL) DA>R—b

[ Impart Variants Wizard l El o

Import Variant Sources
® Defi | . Select Files:

efine Inpu
@s | P EI!I mdp_genotype.vcf.gz Add Files

can Input

Remove
® Change Options
@ Review
Remave All

Select one or more
wariant files to import.

S1)94TT=T74) (VCFIPAIL) DA iR—h
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| mdp_phenctype Dataset - Sheet 1 [4] =Rnc X mdp_genotype - Genotypes(G_T) - Sheet 1 [7] — =y X
File Edit Select DNA-Seq Genotype Numeric RMA-Seq Plot Scripts Help File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot Scripts Help
MOSHA L wEEWL ¥ XD ? senesinnr| RO SBAN kL vRINE X XD ? Pt 201« 305
Unzort C 1 R 2 R 3 R 4 - Unzart G 4 G 5 G 6 G 7 G 8 -
Taxa ) location EarHT dpoll EarDia 4 Map Samples 1:157104-5NV 1:1947984-5NV 1:2914066-5NV 1:2914171-SNV 1:2915078-5NV |__|
el 33-16 64.75 64.5 ? . 33-16 ccC ccC GG T GG
2 38-11 92.25 68.5 37.897 2 38-11 ccC GG GG TT G G
3 4226 A 65.5 59.5 32,21933 3 4226 ccC cCcC G_G T GG
4 4722 A 81.13 71.5 32.421 4 4722 ccC G_G G_G T_T GG
> Al38 A 27.5 62 31.419 = Al38 A_A CC G_G T GG
6 A214N A 65 69 32.006 6 A214N c_C Cc_C T_T A_A G_G
7 A239 A 47.88 61 36.064 7 A238 A_A ccC TT T.T A_A
8 A272 A 35.63 70 ? 8 A272 A_A ccC T_T T A_A
9 A441-5 A 53.5 67.5 35.008 9 Ad41-5 ccC cCcC GG TT G G
10 A554 A 38.5 66 33.41775 - 10 | AS554 cc G_G TT T.T AA -
4| m F 4 | 1 | r
mdp_phenatype Dataset - Sheet 1 | mdp_genotype — Genotypes(G_T) - Sheet 1 |
BRI 43, — Ny, TF—H3—
KRBT 53— SI)94TT-H—h
~
> |\0)1 |:|£|:|/E|\
[ Editing: mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T) - Sheet 1 [11] L | éJ
Eile Edit Scripts Help
8 L° X?
c 1 R 2 R 3 R 4 G 5 G 6 G 7 G 8 G 9 -
Taxa location EarHT dpoll EarDia 1:157104-SNV 1:1947984-SNV 1:2914066-SNV 1:2914171-SNV 1:2915078-SNV |_|
1 3316 64.75 64.5 ? cC c_C G_G T_T G_G
2 3811 A 92.25 68.5 37.807 ccC BE e TT e
3 4226 A 65.5 50.5 32.21933 c_C c_C G_G T_T G_G
4 4722 A 81.13 71.5 32421 c_C G_G G_G T_T G_G
5 A188 A 27.5 62 31.419 A_A C C G G TT G_G
6  A214N A 65 69 32.006 cC c_C T_T A_A G_G
7 |A239 A 47.88 61 36.064 A_A cc TT TT A_A
8 A272 A 35.63 70 ? A_A c_C T_T T_T A_A
9 Ad41-5 A 53.5 67.5 35.008 c_C c_C G_G T_T G_G
10 |A554 A 38.5 66 33.41775 C = G G TT TT AA 5
4 1 | C ]'IT
—— -
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« SNP Call RateDi&3iE
- Hardy Weinberg*¥# (HWE) Dit&

« Minor Allele Frequency (MAF)ICE DT/

« EHATEZRI SNPOBRE

- EMOMEEIL (Population stractification)

«  MERIFRER
. >(‘ FTIVIS—DAREIE

- BREBAONTOESH

. PrlnC|paI Component Analysis (PCA)
. Identity by Descent (IBD) Oit&

- ZIRTEMCLZERERT

- RBEREERVI)-Z2Y LRE

(Gender misidentification) O#&H

biosciences & nanosciences

z

k' 4

.

L]
n

B0

dH 2 =

4

MLM

Genotype Statistics by Marker
Genotype Filtering by Marker

Genotype Statistics by Sample
Quality Assurance and Utilities

LD Reports
Genotype Principal Component Analysis

PEAT Family-Based QA
PBAT Genotype Analysis

Genotype Association Tests
Haplotype Association Tests
Haplotype Block Detection
Haplotype Trend Regression
Runs of Homozygosity for GWAS

Compute Genomic BLUP (GELUP)
Mixed Linear Model Analysis

Genotype | Mumeric  RNA-52q GenomeBrowse Plot  Scripts Help

(R ?

SHP A-BA18T14

239438 G 239439 G

Identity by Descent Estimation
Fixation Index Fst

Fixation Index Fst (by Marker)

GBLUP Genomic Relationship Matrix
Compute Kinship A Matrix from Pedigree

Filter Samples by Call Rate

LD Pruning
SNP Density

3; Mendelian Error Check

Inbreeding Coefficients

16

All: 1,238 x 7
Active: 1,238 x :
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El o)

Genotype Filtering by Marker

(Mo variable iz set as dependent.)

) Classify alleles by allele frequency @ Claszify alleles by reference/alternate

(Reference figld in map: *Reference™)

Filter Genotype Columns

General Statistics Filtering
Draop if call rate
Drop if humber of alleles

Drop if alternate allele frequency

[ Drop if cartier count

Hardy Weinbere Equilibrium (HWE) Filtering

Perform HWE filtering based on: All

[7] Drap if Hardy Weinbere Equilibrium (HWE) P-\alue 0.001
[ Drop if Fisher's exact test for HWE P-\alue 0.0t
[7] Drop if signed HWE R (positive if more homozyeous) 02

Actions
Ihactivate genotype columns that meet above criteria for filtering

Output spreadsheet with marker statistics and 'Drop? columns

Additional Output
Output ~log 100V alue)

biosciences & nanosciences

LATIEET. SNPOIIILAU R ELT

« Call Rate
BRHEENIESNPOEIES

«  Number of allele
BHENETUIVER

« Alternate allele frequency
ZETVVINDFEE

« Linkage disequilibrium (LD)
SNPRIDETE Ay

\4

Help ] [Rastore Options‘] [Save COptiohg ™
[5i] LD Pruning P -
Window Size 1]
Window Increment b
LD Statistic @ ra @ o
LD Threshald 05
LD Computation Method @ GHM () EM
O l [ Cancel l [ Help

mdp_phenotype Datasst + mdp_genotype - Genotypes{G_T) - Shesat 2 [18] [ = | E &J
File Edit Select DMNA-Seq Genotype Numeric RMA-Seq GenomeBrowse Plot  Scripts  Help
MOSHBZ Nk L vRINB R XD 2 e
Unsort G 238 G 239 G 240 G 241 -

tlap Taxa 1:150749370-5SNV 1:161072169-5NV

1 33-16 G_G 7

2 38-11 G G cCC

3 4226 G G T™T

4 4722 ?_? T™T

3 A188 G G Cc_C

6 AZ214N G_G T_T

7 A239 G G T

8 A272 G G Cc_C

g A441-5 A_A T_T

10 A554 A_A T -
L mn 3

\ataset + mdp_genotype - Genotypes(G_T) - Sheet 1 mdp_phenotype Datazet + mdp_eenotype - Genotypes(G_T) - Sheet 2 | 4

17
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A188
AB34 —
AB28A
B37 —

B76 —

7
CI91B —
CML154Q —
CML261
CML328
CML61
DE3
GA200 —
HY
IL677A —
K3
M37W
M047
N7A —
NC262 —
NC306 —
NC336 —
NC356 —
OH43
R1098
SD40 —
TZI18
VA26
w22

Sample

| I T T 1

o Y R S R
A2 Y IBEEEaR g B HEHYYEHERSY
a SEDEEHE = N s Eg s adoetMa
=iy =] = = A

z © 3

_|

lw)

o JIAUIEITOISNPT—HZ(ERL. GBLUPETIILTH )L EIOHEBEZETE. 15
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Mixed Model GWAS using a single locus (EMMAX)

o DT)HATT-HCEBYCTIVEIORET - 52T, MFREFRORDZHIETS.
INFROSNPCE(CRIRBIL OB EZETR IS,

Multi-locus mixed model GWAS (MLMM)

o DT)HATT-HCEBYCTIVEORET —5ZFRWT. MFEFRORDZHIETD.
« BENFROSNPZzELH T, RIRBLILDEEZETE T D,

Genomlc Best Linear Unbiased Predictors (GBLUP)

S1)94T7 LB U TIVEIOEBET —4%BAUT. MIREMZRORDEFIET 3.
o HOTIIWTEDTIFTLGHRE, SNPCEOTUINRBHRAZTE T B,
EEDEFCHIT3. BREMOTERICAVNSNS,

20
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Edited mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T) - Active Subset - Sheat 1 [72] - | o e S
File Edit Select DNA-Seq Genotype Numeric RMNA-Seq GenomeBrowse Plot Scripts Help
E{' L1 ;J i# i? .!1 @ B |_ hd k i'! 3"‘? |£ X m ? EarHT (Quantitati\il)‘: gg:; g:”
Unzort C 1 R 2 R 3 R 4 G 5 G 6 G 7 -
Map Taxa location EarHT dpoll EarDia 1:157104-5NV 1:1947984-5NV 1:2914066-SNV ||
1 3316 64.5 ? CcC c_C GG
2 3811 A 68.5 37.897 CC G_G G_G
3 14226 A 58.5 32.21933 cCC ccC GG
4 4722 A 71.5 32421 CC G_G G_G
5 Al188 A 62 31.419 A_A c_C G_G
6 A214N Al 69 32.006 cC ccC T
7 A239 61 36.064 A_A c_C TT -
4 n r
Edited mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T) - Active Subset - Shest 1
=

=Y)C REIERITZITCTINOR
IRBIT —HDIEFAZIETE S B,

BRAZESETINOINSA=FT, JA1)
T4 MO-ILTEHEL BV Y
JIVEERET - 9% BRI B,

Filgen

biosciences & nanosciences

-

S

[F3d] Mixed Linear Model Analysis

MLM Parameters | Additional Dutputs

Regreszion Madeliz) Ta Use

[] Gorrect for Additional Govariates

Linear regression (fixed effects only) add Gaolumns
Mixzed Model GWAS
. . Remove Selected
Single-locus mixed model GWAS (EMMAK)
Multi-locus mixed model GWAS (MLMM) Glear List
Mumber of steps to uge: 10
Use Pre-Computed Kinship Matrix (Cow. Matrix of Random Effects)
E ™ GELUP Genomic Relationship Matrix Select Sheet
MNOTE: If no pre-computed kinship matrix spreadsheet is selected, an IBS
spreadsheet will be computed from the genotype data and used for
thiz analysis.
Genetic Model and Imputation
Genetic model to use: Impute mizsing data as:
@ Additive () Dominant () Recessive @ Homozygous major allele () Mumerically as average value

[7] Garrect For Hemizyeous Males
Choose Sex Columr:

Chromogome that iz hemizyeous for males: ¥

Select Column

(o] 4 ][ Cancel ][ Help

Z1
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P-Values from Linear Regression [46] SRRl X
File Edit Select DNA-Seq Genotype MNumeric RNA-Seq GenomeBrowse Plot Scripts Help
HOSHP N L vRINE ¥ XD 2 hote, 51071 19
Unzart . 2 3 R 4 -
Map Marker Chromozome Pozition Identifier Reference  Alternates P-vValue -log1o(P-Vvalue) Regression Beta Beta Standard Error |:|
d. 1:157104-5NV 1 157104 PZB00859.1 C A 0.00682301335410328; 2.16602377871164 -4.21360034760133 1.54514328023671
2 1:1947984-SNV 1 1947984 PZAD1271.1 G C 0.154230814494175 0.811828847894587 -1.79482856153314 1.25611161532419
3 1:2914066-SNV 1 2914066 PZAD3613.2 T G 0.456226211335439 0.340819767039785 -1.03499020156775 1.387047147090467
4 1:2914171-SNV 1 2914171 PZAD3613.1 T A 0.672174830549305 0.172517753631196 -0.627906392147472 1.48216434747834
5 1:2915078-SNV 1 2915078 PZAD3614.2 G A 0.558670458773075 0.252844292540025 0.738363000635729 1.26003650356777
6 1:2915242-5NV 1 2915242 PZAD3614.1 T A 0.406213581319227 0.391245560514189 1.05342311059235 1.26626038838676
7 1:2973508-5NV 1 2973508 PZA00258.3 C G 0.0139014017823995 1.85694140437427 3.53690209154289 1.42821114162166
8 1:3205262-5NV 1l 3205262 PZAD2962.14 C G 0.829032399857615 0.0814284962236546 0.586983935742978 2.71552558472251
9  1:3206090-SNV il 3206090 PZA00599.25 T C 0.912551826761436 0.0397424611867301 0.22738573259291 2.06852538723326
10 1:3706018-SNV il 3706018 PZAD2129.1 C T 0.379069033633547 0.421281691889495 1.10703287545261 1.25641551960684
11 1:4175293-5NV il 4175293 PZAD0393.1 T C 0.00337594548441879 2.47160457508171 -4.6341742612538 1.5664918817349
12 1:4430055-5NV 1 4430055 PZAD2869.2 T C 0.265438465415753 0.576036142107076 -1.99081710820301 1.78386324436588
13 1:4490461-SNV 1 4490461 PZAD2032.1 A T 0.435796435207428 0.360716326492215 1.29212305544475 1.65548955352549
14 1:5353319-SNV 1 5353319 PZB00919.1 C A 0.212470154856717 0.50519145735998 -1.54329900839054 1.52499407297895
15  1:5562502-SNV 1 5562502 PHM2244,142 G C 0.113334743117698 0.945636935403036 -2.75607682119204 1.73536951468481
16  1:8075572-SNV 1 8075572 PZAD3093.10 G C 0.722612474672404 0.141094545349473 -0.450242259926535 1.26703487457908
17 1:8367944-SNV 1 8367044 PZA0D0528.1 C A 0.142904076869023 0.844055381170794 -2.28687963873737 1.56306274210936
18 1:8510027-SNV 1 8510027 PZADD175.2 T A 0.0141144381762063 1.85033640421847 3.11896507842557 1.2622830065203
19 1:9024005-SNV 1 9024005 PZADD447.8 T C 0.000515142803057097 3.28807236322522 -4,35707470090457 1.23002884211047
20 | 1:9029842-SNV 1 9029842 PZB01915.1 G T 0.307995658742144 0.511455404920396 1.54786658855038 1.51540017941652
21 | 1:9084948-SNV 1 0084948 PZAD3128.1 T C 0.0313172932904999 1.50421578045181 -2.99197342180964 1.38219364118203
22 | 1:9084979-SNV 1 9084979 PZAD3128.3 C G 0.049168390152931 1.30831401093181 3.34002367673365 1.6900295422596
23 1:9273299-5NV 1 09273299 PZAD2284.1 T C 0.266074719903578 0.574996386357766 -1.41827328568897 1.27253440011744 _
4| i | b
P-‘falues from Linear Regression

P-ValueiREDT—AInH 112N 5,

STEMR T 9L FERUGETEFETLCRINT —5EL T, &2SNPZEHMmUT
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E on Test20131004._largs ples Project [47] =]
File View Tools Help
- Chra: 6,709,429 - 6,711,608 B L‘,'
{padd 3 | [Homo sapiens (Human), GRCh37 ha19 (Feb 2009) -] — I+ XEQDB
Plot Tree /X
v [@ f.,, HaplotypeScore - NAL2ST8.T., *
[3: Heplotypescore - NAL25... 4 Chré: 6,709.6K Chré: 6,710.1K Chrd: 6,710.6K Chrd:6,711.1K b
I Read Depths (DP) - NA12878... | L . L
Variants - NA12878.Trio.Exa... [ Haplotype Score - NA12878.Trio.Exomes Filtered Desktop @8 i
BT-20_12.5M L 7 -
Al Coverage
Pile-up il 05+
Controls & x - oG
Display U - - . - AT o = -
value:  [Haplotypescore ~]|| []Read Depths (DP) - NA12878.Trio.Exomes.Filtered Deskiop B
Corpactor Nmnzee| ” ‘ i
2 S NA128914
sty
cutoff:  [0.000 NATZB92 ‘ H o
Style: . ]
(] E] PR Variants - NA12878.Trio.Exomes Filtered Deskiop i
NA12876
NA128914 A- CiA ciG Tic G- AT AIC
NA12892
[]BT-20_12.5M EABreast Cancer 12.5M RNA-Seq &
Coverage
Z 100 A
a
2 -
Pile-up
0 .
b
i I’ oy “
k o b e X & iy
i
i
AU L
< , r o "
at e o “ cam
[Console SNPs 137 Common, UCSC Public Annotations &
|7 History ' -
be k= th-ﬂ :vc<ﬂ :vcaﬂ maﬂ T/C-M |——/G Tt:xal “—wc :vc<ﬂ T/G'ﬂ
HaplotypeScore - [ U -
MA12878.Trio.Exomes.Filtered
Reference Sequence, UCSC Public Annotations &
Value - ———— —— T T — - v >
NA12878.Trio.Exomes.Filtered [|Refseq Genes, ucsc UserAnnotations @m
Description # Exon 1
AVCFU41 file with 3 samples called u -
it e e el st o , 3
Zoom (Chr4: 6,710,102, 0.439916) 4 2‘2)69'
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[ Add Data Sources

m@g

l

Locations 4 m Maize_Web_Seminar

l

=
[ Bramse ] Filter: *
@ Ll ] Navigator
[ F4 Froject ]

v [ Local
Pl User Annotations
Bl Assessment Catalogs
+ @B Public Annotations
[ Assembly
[ Genes and Regulation
D Microarray Probe Mappings
[ Targeted Panels
[ variation and Function
» & Example Samples

Window Modes
» "1l mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T) - S
v 71| mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T)
Ad GBLUP Genomic Relationship Matrix

Heat Map of GBLUP Genomic Relationship Matrix

v
-

mdp_phenotype Dataset + mdp_genotype - Genotypes(G_T)

m

-3
||

| P-Values from Linear Regression

1y GenomeBrowse on P-Values from Linear Regression
P-Values from Single-Locus Mixed Model
P-values from Multi-Locus Mixed Model
MLMM Step Information and Covariate P-values
l’; variance Partition Plot

|

i | +

G

l (Any type)

)

= L Heat Map (Reals)
1 | Heat Map (Ints)
= |||||||| Variant Sites

[ Joe P-value

e

[ -logio(p-value)

= m Regression Beta

= m Beta Standard Error

[ | Expected P
[ e -log10(Expected P)

[ e FOR

= m Actual Sample Size

[ o call Rate

= m Minor Allele D Frequency

1 An Maior Allele d Frem

m

-

LENCY

Plot Type

Source

Convert... ] ’ Expart.. ] ’ Litilities = Davwnload

Plot Name

* Information

-log10(P-Value)

m‘u’alue

VEINERSEGE (0g10PValue

1 zelected
-

PIot&OIose][ Gancel ][

Plat

J

Help

EI?E.I ﬁq:*ﬁt I:I-I_ LJ’Z_

— kD, &FSNPZED[-log10(P-Value) IZ#ERL IOV NI 3,

BEFC, BIBT—AIN-ADT )T—23>7—F0, I-T—1EpkT —HI0T0OY MO ETRE,

24
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X GenomeBrowseon‘ GBS Exal
File View Tools Help

lgrd @ B @ D -0 v 11 10 149632204 Ch=1 {E Q, (22 mays (Maize), B73 RefGen v3 (10 2013)
Plot Tree ax [ g
v L‘ Linear Regression -log10(P-Value) for Loc--- #
4 1 2 3 4 5 6 7 8 9 10 »
|3 -log10(P-value)
f... single-Locus Mixed Model (EMMAX) -log1---
[ -log10(P-value) Linear Regression -log10(P-Value) for Location A P-Values from Linear Regression [... |
[y Genes 2014-01-12, Phytozome = 21 . * &
2 % Reference Sequence AGP3, Phytozome - {

m

Contrpl; 8 x . . L
Display l Style | Filter | Layout | Add \

Chromosome Shading Backeround D

Feature Labels

Labels: [(Au(o Detect) v]

Valie  [-log10(P-Value) -]

Connector: | (None) v |1 2]
Smoothing: |{None) vl s ‘ ||

Y-Range: -0370389 - 7.7801 E] (] Single-Locus Mixed Model (EMMAX) -log10(P-Value) for Location A P-Values from Single-Locus Mixed Model [... |

Console
[7] History

Chr1: 280,719,882 - 280,719,882 Sait *

RLISUGREITE 7.40962635893616 2

Extended Fields

Name 1:280719882-SNV

- . . . ~

i S ¥ ok . o, o3, 3 4 2 oxz § L T
Identifier PZA03188.4 oi e g i 3 =5 4 Fdoe S FCTRRY
Reference G

n
(

Alternates c M Gengs 2014-01-12, Phytozome Genes and Regulation - Public Annotatio... @

P-Value 3.89380000252139e-008 5 ! i
-log10(P-Value) 7.40962635893616

Regression Beta 8.3852609514415 1

Beta Standard Error 1.48005504774995 ¥

Expected P 0.000196232339089482
-log10(Expected P) 3.70722941932729

FDR 9.92140240642451e-005
Actual Sample Size 253

D e AGP3, Assembly - Public Annotatio... @

Call Rate 0.969348659003831 E]

Navigation {1: 8,369,289, 1.15991) 1- 10 2.1 Gbp

o JOVhEDBRASMEIIWITBE, BIEAL FICSNPOFFMIEIRNFREND.
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Coding Variant Classification - Loss of Function and Missense Mutations [74] - =RECIE X
File Edit Select DNA-Seq Genotype Numeric RNA-Seq GenomeBrowse Plot Scripts  Help
HOSHPENkELRIIE R XD ? pete 49
Ukisort C 1 | 2 C 3 C 4 5 C 6 C 7 -
Map Wariant i i Pricrity Gene 1 Transcript 1 Exon 1 HGVS Coding 1 HGVS Protein 1
s 1:12208569-SNV 3 GRMZM2G096252 GRMZM2G096252_TO01 1 c.500C=T p.Alale67vall| _
2 1:21457474-SNV Naonsyn SMNV 3 GRMZM2G004259 GRMZM2G004259_TO1 3 c.170G=T p.Sers57Ile i
3 1:208143724-5NV MNonsyn SNV 3 GRMZM2G479318 GRMZM2G479318_TO01 2 C.A9C= G p.AFg17Gly
4 1:212244300-5NV Nonsyn SNV 3 GRMZM2G422720 GRMZM2G422720_To1 2 C.238C=T p.Thrgolle M
5 1:213323599-5NV Nonsyn SNV 3 GRMZM2G311550 GRMZM2G311550_T01 3 c.602G=A p.Gly201Asp
6 1:255148812-SNV Naonsyn SMNV 3 GRMZM2G081953 GRMZM2G081953_T01 2 C.92C=T p.Pro31Leu
! 1:255148947-SNV MNonsyn SNV 3 GRMZM2G081953 GRMZM2G081953_T01 2 C.227C=T p.Ser7ePhe
8 1:278690966-SNV Splicing 9 GRMZM2G147596 GRMZM2G147596_TO01 2 C.6353-2A=>T 7
g 1:203632755-5NV Nonsyn SNV 3 GRMZM2G124805 GRMZM2G124805_T01 3 C.6537C=0G p.Asp219Giu
10 1:293632805-5NV Nonsyn SNV 3 GRMZM2G124805 GRMZM2G124805_T01 3 C.607C=A p.GIn203Lys
11 2:10429605-SNV MNonsyn SNV 3 GRMZM2G429762 GRMZM2G429762_T01 2 c.133T=G p.Phe4sval
12 2:11678938-SNV Nonsyn SMNV 3 GRMZM2G072614 GRMZM2G072614_To1 3 C.320C=T p.Prol07Leu
13 2:170899280-SNV Nonsyn SNV 3 GRMZM2G074687 GRMZM2G074687_T01 13 C.1207G=A p.Asp403Asn
14 2:220397345-5NV Nonsyn SNV 3 AC183504.4_FGO03 AC183504.4_FGTOO3 1 C.326A>0G p.GIn10%Arg) -
Coding Variant Clagsification - Lozs of Function and Miszense Mutations

[ select Source

|
B s

E;"-;f;;:;L;gz'sﬁ‘-;:c::dth';'-;:5;3:_t;%Ea?%jgﬁi;glg’p';;:"ﬂi{ﬁ;g&d';:;i:;nable o e o Y TINTFT—HCLDFRETUIRLIIMNIE.
rag sOUrces 10 change 2 arder In wnic e THters are applied. —t “w — ~ —
Jjill; dbsne 146, NCBI [dd Track(s)] BT —AN=ADT )7—23>7—5%F|
FAULEEARERIEE,
o AUI\IEFVZJEERLHINZEALICLD. FEFE

HZEOHHP, JEVSNPOBRERENB]

L5
BEo

Mext > H Cancel ” Help
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SNP & Variation Suite (SVS):
http://www.filgen.jp/Product/BioScience21-software/goldenhelix/index.html

BEWLWEHLELE: DLz oA Ett
TEL 052-624-4388 (9:00~17:00)
FAX 052-624-4389

E—mail: biosupport@filgen jp .
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