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Core Features Applications

« Powerful Data Management « Genotype Analysis

« Rich Visualizations (GenomeBrowse) « Agrigenomics Analysis

« Robust Static « DNA/RNA Sequence Analysis
« Flexible « CNV Analysis
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Import

Microarray & NGS Data
Phenotype Data
Genotype Imputation
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QC

Sample QC
Marker QC
Population Structure

<

Test

Association Test
Test Correction Techniques
Muti-Variable Analysis
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Review

Visualization / Genomic Context
Lambda / LD Score Regression
Meta-Analysis

<

[ 5 "Plot of Column -log 1P -Yslue) from P-Vslues from Linesr Regreszion [189] = a X
File View Jools Help
v [[1: 1-x: 155,270, %0 [* e I Q

Laro @ B € B (v
| Homn sepierss (Human), GRCH3? (hg19) Feb 2003)
Plot Tree
& i«. -log10(P-Yalue)
= EQ -log10(P-Value)
(2 ] Reference Sequence GRCH3.. || —

Jog10(P-Velue) P-Values friom Linear Regression [145] |
Controls 8 x i .
Diplay  Layour
Hackoround
YHange: (0-1 L

[Moresel  Hold || Fit Data |

| Reference Sequeace GRCH37 g1k, 1000Genomes
- m. =

mamm om s e g

RetSeq Genes 105.20190906 v1, NCBI

3
| Consote 5 % “
| ] Hatory Copy | Clear | L
D (R ——r——"— vy TR e
Lo
0% i
rirverer =
T I
g g~ - -
P P
R Pt et A
. ' oo
i 5
3 | 5 1‘
i.’. | { ' {
= | | bize
: | i
[ ,’ P et
-
i - [ro s o
* o
e trem ’ =
ot L. L inm
[ o «
[TERTRo




A1YE1T7—-33%T5EDAUY R

RIET—HDHHE5T

13357739 NIA—LDSNPYA IOV LA TR ERET
SNPY—h—DEEEALCLD. B ERRFEDHE L
SNPYA /07 LA 58T 0—JTEDEHIC LD MR

SVSETAYEIT—2aY2&1T5CEDAUY L

HST4 A A —T1—R(C LB RGE IR RE
Windows, Mac, Linuxd>E1—4TOEITH ] HE

ZEIDSNPT—5I71 I TA =y DHR—K (PLINK,
Illumina, Affymetrix, VCFRE)

1217232 DGWASHRIFIADS — AL A3 84T

Typical imputation scenario

Filgeng

biosciences & nanosciences /

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 0O 1 00 O OO0 O haplotypes
10 1 1000 1 1 11 1 00 1| _|
1
1? ? 2?22?20 ? ? ?2? 0 1?2 1 |
1? ? 21?0 ? ? 2?2 ? 07 O
0? ? 21?21 ? ? ?2? 1 07 1
Casesand 4 5 3 5330 2 2 2?2 0 17 1 Study
controlstyped > > 5 33920 ? ? 2? 0 0? O genotypes
onSNPchip 0 5 5 2121 2 2 22 1 02 2
0? ? 2?22?20 ? 2 ?2? 0 17 1
1?2 ? 2?2121 2 2 2?2 1 1?2 2



1YE17—-3a>DifE Filgeng

biosciences & nanosciences

UIPL S RINRIV
(N\TOF1I77-%)

AGCTGTATCGATAAC
AGATCCATCGCTATT
TGATCCAGCTATAAC
ACCTCTATCGATGAT
TGATGTAGCTATGAT

- TCCTGCATCGCTAAC e
WERYYITNT—4H 1YE157—-33>57—4

| WS

g‘. A---G--T--A---C AGCTGTATCGATAAC
- Jd A---C--T--C---T AGATCCATCGCTATT

B ST/9MT42E17 232 0OFTEE 2T I LS —IIVARECI L TEANZ, YIFL Y AB > TILOSNPINTOYA T —5h
7L AN ELTIHE

B SNPYAIO7LARELDESNIZIRAFTRAY > TINDOS T I)FIATT—RE VIO ZINKINOINTOIA TF —9% LT B ET. i
FTRY I TERELRAIOSNP 194 TOHER#1TS



BEAGLE Filgeng

biosciences & nanosciences

Genotype Mumenc RNA-5eq GenomeBrowse Plot
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Create Imputation Reference Panel

Genotype Imputation with BEAGLE
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[l Download Imputation Reference Data O >
frvailable Imputation Reference Data | SVSODQ\‘O\/D_ F\\J_)I/J:D\ 1000 GenomeSjD§IO |\0)U7)_’ I/\/Z
File Name Size Download Size Date }\O;?\} L%@U)D— FEJIE\E
1KG BEAGLE Phased - Filtered 1 Percent ARvcfgz 7.50 7.50G 04/29/2020
1KG BEAGLE Phased - Filtered 5 Percent ARvcf.gz 681G &1G 04/28/2020 “
1KG BEAGLE Phased - Filtered AC gte 20.vefgz 83G 83G 04/29/2020 B HARAZSD. BRLABAFEDO2500 ADOET LA\ —ITI>2ALhiE5
HapMapAffy&.0(Chr22)_GRCh_37_gik_Heomo_sapiens.tsf 7.0M 7.0M O/ 29/ 2020
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Cpen Folder Cloge Help

Mame Date modified Type Size

| | chrl.1kg.phasedn3awch.gz 1/53/2017 2:03 PM GZ File 737,074 KB
[} BEAGLEO)jljyj—)blej‘-U-,f |\b\5:5\ IE_ID-U-\/j)I/t“J |\0)5:_977 | | chrl1kg.phase3.viavcf.gz.thi 1/5/2017 2:00 PM TEI File 205 KB
w1 R e | | chr2.1kg.phased.nSanvcf.gz 1/5/2017 2:04 PM GZ File 788,570 KB
’()I/%-:Q'jjl:l |\E‘I-Hb | | chr2.1kg.phased.vSa.vcf.gztbi 1/5/2017 2:00 PM TEI File 21T KB
| | chr3.1kg.phased.nsavcf.gz 1/3/2017 2:04 PM GZ File 671,966 KB
[ ’“@{ch_é:(J?'f)lxb‘ﬁilJéﬂ‘CB \ n@,ﬁggu ((_,f/t 17—33>% | ] chr3.1kg.phase3.v3a.vcf.gz.thi 1/5/2017 2:01 PM TEI File 179 KB
7= =R | | ] chrd.1kg.phased.v3avcf.gz 1/3/2017 204 PM GZ File £90,066 KB
4TDB/T(L$J}EH | | chrd1kg.phase3.v3awvcf.gz.tbi 1/3/2017 2:01 PM TEI File 173 KB
| | chr3.kg.phased.v3awvch.gz 17572017 2:47 PM GZ File 399,745 KB
B /\SO9M T I EITEAHOSD. A9>0-RUizI7( ) 2P E [ chr5.1kg.phase3.vSa.vch.gz.tbi 1/5/20172:44PM  TBI File 162 KB
31— _ _ | | chré.1kg.phased.nSanvcf.gz 1/5/2017 2:49 PM GZ File 624,556 KB
0)77|-}l/9(‘_:|t a-éncj-t\ /r/tlj_ /3/(‘-1%%_"- HE | | chré.1kg.phased.vSawvcf.gz.tbi 1/3/2017 2:44 PM TEI File 154 KB

| | chr71kg.phased.nSavcf.gz 1/5/2017 2:49 PM GZ File 557,489 K
| | chr7.1kg.phased.nSavcf.gzthi 1/53/2017 2:45 PM TE! File 143 KB
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270 samples and 498784 markers
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0/1 0/1 0/1 #llele Encodine: ® Alphabetically (A/B) Reference / filternates 1 | O 1 | O 1 IO
1/1 0/1 0/1 Asocated Gene 11 0|1 0|1
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/ / / -I;I;zti‘:\lfrlsleles O | 1 O | 1 1 | 1

) Strand
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Probe Count
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Help Fesztore Options > | | Save Options > Cancel
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Import  Download Resources
Text
Third Party
PED/TPED/EED

Golden Helix DSF
Golden Helix Legacy GHD
Public Data

Affymetrix

Mumina

Agilent Files

NimbleGen Data Summary Files

Eamily Pedigree

Import VCFs and Vanant Files

Window  Help

2 ?

Froject Mavigal

D (Link

1
2
4
Genotypes from CHP
CMNV Log2 Ratio from CEL
CMV Log2 Ratio from CNT

CMV Log2 Ratio from CNCHP
CNV Data from CYCHP

Import Affymetrix DMET Report

Download Marker Maps

Available Marker Maps

File Mame Size Download Size Date

HumanOmni2.5-4v1_D.dsm 1120 36M 04,28/ 2020
HumanOmni25-8v1.1_B_GRCh_37.dsm 108M 35M 04,28/ 2020
HumanCmniz.5-8v1_C_GRCh_37.dsm 1610 48M 04/28/2020
HumanOmni2_5-4v1_B.dsm 120M 38M 04/ 28/ 2020
HumanCmniz_5-4v1_H.dsm 129M 3ITM 04/28/2020
HumanOmnis-4vi_B.dsm 22ahd BeM 04/ 28/ 2020
HumanCmnis-4v1_Cdsm 1990 63M 04/28/2020
HumanOmnisEcome-4v1-1_A.dsm 2150 B3M 04/ 28/ 2020
HumanOmniExpress-12v1_A.dsm B 1M 04/28/2020
HumanOmniExpress-12vi_C.dsm 36M  10M 04/ 28/ 2020
HumanOmniExpress-12v1_H.dsm 3sM 1M 04/28/2020
HumanOmniExpress-24v1-0_A.dsm 33 10M 04/ 28/ 2020
HumanOmniExpressExome_&v1_A.dsm 47M  15M 04/28/2020
HumanOmniExpressExome-8-v1-2-B.dsm 44M  13M 04/ 28/ 2020
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Append Spreadsheet O

fppending FOO Gane Treiming Dats — Shest 1T with F0K Geno
HaplMap Data — Shest 1147

Append Spreadzheetz Option

et

Mew Dataget Mame: |Appended Spreadsheet

Handle Column Header Cas

(®) Caze Senzitive () Caze Ihsenzitive
Handle Unmatched Columns
() Drop them ® Fill with miszines
Spreadsheet as Child of
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dbSNPF—AR-2ZFIFALIZ

Unsort G 1 G 2 G g
Map Sample SNP A-1886933 SNP A-1902458 SNP A-2131660
Chromosome 1 1 1
Position 7E5989 1130727 1156131
dbSMP RS ID rs2980300 rs 10907175 rs2887286
Azzociated Gene ? TTLL1O SDF4
Feference Allzles A/SB [A/G] [4/C1 [
Strand = + +
1 GSM233274 AB Py
2 G5M233272 A 7
3 G5M233270 AA AB
4 | (35M233268 AB AB
5 GSM233266 A_A E_B
6  (G5M233264 AB AB
7 GSM233262 AA 17
8  G&SM233260 AA B_B
9 G5M233258 AA B_B
10 | GSM233256 AA E_B

dbSNP RS ID v|

“Wariant Source:

[l dbSMP 185, HCGEI Select Track

AB7LIVDOAGCTZ L

Recode Genotype Column Data by Allele

(") Flip DMA strands for AGECT encoded eenotvpes
(®) Tranzcode AB to AGCT encoding using mappine:
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Marker map field in format '&/B" I Reference Alleles A/B

Unzort G 1 G 2 3
Map Markers SNP A-1886933 SNP A-1902458 SNP A-2131660
Chromosome 1 1 1
Position FE59ET 1130727 1156131
Reference T A T
Alternates A C C
dbSHP RS ID rs2980300 rs10907175 rs2B87286
fzzociated Gene 2 TTLL1O SOF4
Reference Alleles 478 [A/G] [A/C [am
Strand - + +
1 | GSM233274 AC 77
2 GSM233272 AA iy
3 | GSM233270 AA cT
4 G5M233268 AC cT
5  G5M233266 AA T
6 GSM233264 AC cT
7 | GSM233262 AA 77
& G5M233260 A_A T
9 | G5SM233258 AA T
- I 10 GSM233256 AA T

(") Tranzcode using allele mappine:

Marker map field in format ‘&G BT Chromozome
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Genotype Imputation with BEAGLE O
565 zamples and 6136 markers
Cptions Advanced
Feference Panel
Falder: ImputationPetPanels Feset Diownload Public Panels Browze..
Project Genome Filter: |Homo zapiens (Human), GRChE? (he 150 (2 20093
Mame # Samples # Markers Modified Chromo;l
~ ° G G ‘haced - Filters Varce 'r 022-08- 2
s | e IR et
@L}R 2 HapMap Affy 60 (Chr22) 1237 11508 2017-01-10 22
L4 >
Cnly impute to ref markers within | 1000000 bp of target markers
Cutput
Baze Mame: |5IJIJK Geno Training Data - 1KG BEAGLE Phazed - Filtered 1 Percent AF
Spreadsheet az child of: (® Project Foot () Gurrent Spreadsheet
] Cutput Per Genotype Probabilities spreadshest
-~ _~ . .
ll:l:lljj 7|'j°\/3 /0) L ] Cutput Imputation Statistics spreadshest
EFRL)F:E E [] Set eshotype to miszing if genotype probability iz less than 085
o
[] Keep Tareet Markers That Do Mot Match Any Reference bMarker
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Association Tests (Additive Madel) [53]
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