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Questions?

Use the Questions pane in
your GoToWebinar window

)
Ly
B

GOoOLDEN HEL:X
Accelerating the Quest for Significance™

Azk Questionz Here

Send Privatedy Send to Al




Golden Helix = Who We Are

Golden Helix is a global bioinformatics ~
company founded in 1998. GlaxoSmithKline
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Clinical Reports Centralized Annotations Genomic Prediction
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Sharing and Integration RNA-Seq
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Over 300 customers globally
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Cited in over 1000 peer-reviewed publications
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Golden Helix = Who We Are

Genetic Testing‘for = INDUSTRY FOCUS

= REPUTATION P - Cancer.
P * N * THOUGHT
TRUST L EADERSHIP
« EXPERIENCE . COMMUNITY

= TRAINING
= SUPPORT
= RESPONSIVENESS

= TRANSPARENCY

= INNOVATION and
SPEED

= CUSTOMIZATIONS
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Why Imputation

= Fill in Missing Genotypes
- Improve quality of GT calls

u Harmonizing Arrays Typical imputation scenario

- Facilitate meta-analyses that combine 00 1 1100 1 100 0 11 1| ]

. . HapMap or 00 0 0011 1 0 11 1 00 1 Reference
studies genotyped on different sets of 1,000Genomes |1 1 1 1100 0 1 00 0 00 O | haplotypes
VariantS 1 0 1 100 0 1 1 11 1 00 1 1

1? ? 2?22?20 ? ? ?2?2 0 17? 1 |
[ | |ncrease Genotypes 1 7 7?2170 ? ?O?? ? 07 0
. omana 97 T 2ITL 0 TR 2 0n d
- Increase the power and resolution of el O gef,‘;‘w‘;es
. . . . on chip
genetic association studies ;; ; ;;;; ; ; ;; ; 2; i
1 ? e 717 1 ? ? ?? 1 17 2

- Find candidate susceptibility variants to for rie o Ee , _
guide fine-mapping
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Evolution of Imputation Methods

¢ A new multipoint method for genome-wide association
studies by imputation of genotypes

IMPUTE

4 namre
- June 2007 '.-g Jonathan Marchini’?, Bryan Howie!?, Simon Myers!, Gil McVean! & Peter Donnelly! w S
= BEAGLE v1 Rapid and Accurate Haplotype Phasing and Missing-Data
Inference for Whole-Genome Association Studies
- Nov 2007 By Use of Localized Haplotype Clustering AJHG
Sharon R. Browning® and Brian L. Browning*
= BEAGLE v3
A Unified Approach to Genotype Imputation
- Feb 2009 and Haplotype-Phase Inference for Large JHG'
Data Sets of Trios and Unrelated Individuals A
= IMPUTEZ2 _ o _
Brian L. Browning!* and Sharon R. Browning!
- June 2009 A Flexible and Accurate Genotype Imputation Method
= IMPUTE? (V2. 3) ;c:[l :]I;:s Next Generation of Genome-Wide Association
- 2011 / 2013 Bryan N. Howie'", Peter Donnelly"%, Jonathan Marchini'* P LOS
= BEAGLE v4 Genotype Imputation with Thousands of Genomes
- V40 - Dec 2015 gDri:gm::::ii;:uﬁ:aé::ztr:::g I:‘E;r:;a:r;irr :ft;::t:t::,egr:?::r::t;o{ Chicago, Chicago, lllinois §0637, and
*Department of Statistics, University of Oxford, Oxford OX1 3TG, United Kingdom
- V4.1-Jul 2016

Genotype Imputation

ith Millions of Ref ce Samples ' [_]
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Value of Integrated BEAGLE

Error while running BEAGLE for genotype imputation

Error while running BEAGLE for genotype imputation | am trying te run BEAGLE 4.1 for an imputation run
run. | have core exome chip data on variants of 20th chromosome in BED/BIM/FAM format, which | phased
convert option in it. But, now when | try to run a BEAGLE imputation run by this: java -jar beagle jar gt=test
by hshabbeer.09

[ |nteg ra’ted an d Su p po rted Phasing genotype per chromosomes in Beagle software
. chromosomes in Beagle software | want to use beagle to phase my genotyped per chromosome, my data is in AB
- Don’t need to run Command I|ne bgl missing=7 out=Myrun , | am not getting phase data per chromosomes and | am also expecting the program
by somakina
tools

A: Background information and recommendations for phasing ASW whole genomes

- Supported fUIIy and IntegrateS |nt0 You wouldn't need to re-phase the 1KG data, just tell BEAGLE to use it as a reference panel.
the rest of your SVS analytics by e Konenbs

Beagle 4.1 error : Possible data conversion issue

Beagle 4.1 eror : Possible data conversion issue Hi, | have PLINK format data (PED/MAP) and | wanted
|
L everag e SVS Data to VCF so that | can input it in BEAGLE 4.1 to phase them, as BEAGLE only use VCF format. | wanted a trivial
M t ran beagle (gt) on the input its giving me Java exceptions/errors. Its not a problem with beagle jar
an ag em en sample VCF format data downloaded from 1000Genomes. However, when | convert the dafa to VCF using PLINK
PLINK and then use it as BEAGLE 4.1 input, then it doesn't like it. It'd be great if anyone can
- Import your SNP data from any by aritra90

source (PLl NK, IIIumina, Affy etc) converting vcf to haploview with keep phasing

after haplotype phasing with beagle v4. now i have vef (phased file data) file. but i don't know how

- AISO canim pOft VCF phasing while converting. previous version of beagle software (v3.2) for haplotype inferring was good
by goreishi
= Handles NGS Variants as Well  Pnasing bata win Beagle
Phasing Data With Beagle Hey | need phased genotype data for another statistic | want to calculate and
aS S N PS and | decided to phase my data with BEAGLE. Before even starting to phase | extracted with PLINK the

can just phase this dafa set or hether youw ould recommend keeping the whole dafa set (all markers) but

- BEAGLE 4.1 only reads VCFs with T

strict formatting requirements BEAGLE 4.1 imputation

BEAGLE 4.1 imputation Hi all, | am new to the field of imputation. | am trying to use BEAGLE v4.1 to

could be the target dafa for the imputation? 3. If | have a multiple target data sets, how can | do a

a imputation of all of them with same reference data set at a time? 4. How to check the strand inconsistencies
inconsistencies between reference and target data? If inconsistency occurs, how to make them consistent? Thank
by cholingken
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Strand Consistencies and SNPs vs Variants

= Arrays Genotypes use
Platform-Specific Allele
Encoding
- lllumina and Affymetrix defined
their own “reference-

independent” strand
encodings

= Sometimes Can Keep A/B
Encoding

- Different Arrays from Same
Vendor

= Sometimes Have Mapping
to Human Reference

= Otherwise...
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Unsort G 43467 G 43463
Map Sample SMP_A-8427496 SMP_A-2179932
Chromosaome 1 1
Position 164300029 164312042
Cytoband q24.1 q24.1
dbSMP RS ID rs6672167 rs7324575
Aszociated Gene LOC284685 LOC284685
Strand - +
Strand Versus dbSMNP FEVEISE same
Reference Alleles A/B [A/T] [A/3G]
Top Alleles [T/A] [A/G]
Bottom Alleles [A/T] [T/C]
775 NA1G722 AR AB
776 | NA19723 AA EB
T NA19724 AA AB
778 | MNA19725 i) AB
779 | NA19726 AA EB

Recode Genotype Column Data by Allele Mame

() Flip DMA strands for AGCT encoded genotypes
(®) Transcode AB to AGECT encoding using mapping:

G 43450
SNP_A-2207425
1
164314302
q24.1
rs10800181
LOC284685

AB
BB
AB
3
BB

Marker map field in format "A/8" Reference Alleles AJB -
(") Transcode using allele mapping:
Marker map field in format '4:G B:T' Chromosome W



Recode SNPs to Variants

Recode SMPs to Variants O )4

= Select the RSID Map Field

rsID Marker Map Field:

= Select a dbSNP Annotation Track

dbSNP RS ID -
n For eaCh SNP we: Variant Source:
- Look up the SNP ||||I|| dbSNP 147, NCBI |5electTradc |
. dsh hild of:
- Pull the allele frequency if present create flew spreadshestas cid o
. {®) Project root () Current spreadsheet
- Match your variants to the allele
frequency, or the Major => Ref
cel
- Recode alleles (AB => AGCT) -
» M1 - 3y Uneort G 12 Unsort G 11
= Note this allows “lifting over” an| " Np Azooiss | | e arkere SNP_A-4200429
older NCBI36 (hg18) snp data to Chramosone miim St e
Position 'osition
G RCh 37 (h g 19) Cytoband gll.1 Reference G
. dbSMP RS ID rs5748616 Alternates C
- Also provides the Reference alleles Associated Gene LOC100128190 Cytoband g1
required DNA-Seq analysis dsmd = : Af”:im m’;j;‘;f:;?m
Strand Versus dbSMHP rEVEerse Cia Ene
- Take advantage of neW 1 G5M2332506_G5M233257 B E » 1 G5M233256_G5M233257 CC
. 2 G5M233258_GSM233259 BB 2 G5M233258 G5M233259 ccC
OM I M/CADD/O“COM D premlum 3 G5M233260_G5M233261 B_B 3 G5M233260_G5M233261 Ccc
annotations 4 GSM233262_GSM233263 BE 4 GSM233262_(35M233263 CC
5 G5M233264_G5M233265 BB 5 G5MZ233264 GSM233265 ccC
& G5M233266_GSM233267 AB b G5M233266_G5M233267 G.C
G D I_ DAEEIr}Img rhel;lsrf% !E'Eca)ng ol G5M233268_G5M233269 AB 7 G5M233268_G5M233264 G_C




Creating a Reference Panel

= Saves to local ImputeRefPanels
folder

- Saves as TSF, relocatable
- Uses current Project Genome

= Allele Encoding

- Recode to Reference/Alternate of
reference sequence if possible

- If within same platform, alleles are
matched alphabetically between
reference and target samples

= Imputed Data will use:
- Column Headers
- Optional Map Fields
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" | Create Imputation Reference Panel O

565 samples and 131059 markers
Options Advanced

Reference Panel Output Options

Folder: ImputationRefPanels Reset | | Browse... |

Base Mame: | 500K HapMap

Project Genome; Homa sapiens (Human), GRCh37 hg19 (Feb 2009)

Allele Encoding: (®) alphabetically (/8) Reference [ Alternates

Incuded Map Fields: | Cytoband

dbSMP RS 1D
Azzociated Gene
Strand

Strand Versus dbSHP
Reference Alleles A/B
Top Alleles

iBottorn Alleles

Flank

Probe Count

[] split Qutput by Chromosome
Qutputting by chromosome enables parrallele processing,

Mumber of concurrent runners (cores):

Help | |REstore Dpﬁons'l |Sa~.re Dpﬁnns'| | Run | | Cancel




Running Imputation

Select from detected
references

Detects Allele Encoding

Impute Regionally
- For targeted regions

Optionally output GT
Probabilities

- Also drop low-prop GTs

Advanced
- BEAGLE Parameters
- Trade off time vs accuracy

GOLDEN HeL:X
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" Genotype Imputation with BEAGLE O

3500 samples and 388709 markers

Options Advanced

Reference Panel

Folder: ImputationRefPanels Reset | | Browse...

Project Genome Filter: |Homo sapiens (Human), GRCh37 g1k (Feb 2009)

# Samples # Markers Meadified romaosom
S T N
2 Small Panel 1355 2017-01-06

[+] only impute to ref markers within | 1000000 bp of target markers

Cutput

Base Mame: |T1D + CRLMM WTCCC SMP - After QC - chr22

Spreadsheet as child of; (®) Project Root

] output Spreadsheet with per-Genotype Probabilities

() Current Spreadshest

[] set genotype to missing if genotype probability is less than 0,55
[ split Qutput by Chromosome
Outputting by chromesome enables parrallele processing.

Mumber of concurrent runners (cores):

| Hep | RestoreOptions™ Save Options™ | | cancel

g




1000 Genomes Reference Panel

= 85 Million Variants in
Phase3

- 2504 Samples

= Extremely expensive to
phase

= BEAGLE v4 Pre-Phased
- Per-Chr VCF files

- Place in ImputeRefPanels
folder

= Use Regional Window!
- Use option
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Marme

D chrl.1kg.phase3.v3awvcf.gz
D chrl.1kg.phased.viawvcf.gz.thi
D chr2. 1kg.phased.viavcf.gz
D chra. 1kg.phase3.viavcf.gz.thi
D chr3.1kg.phase3.v3avcf.gz
D chr3.1kg.phase3.viavcf.gz.thi
D chrd.1kg.phased.viawvcf.gz
D chrd. 1kg.phase3.viavef.gz.thi
D chr3. 1kg.phase3.viavcf.gz
D chr3.1kg.phased.viawvcf.gz.thi
D chré. 1kg.phased.viawvef.gz
D chré. 1kg.phase3.viavef.gz.thi
D chri. 1kg.phase3.viawvcf.gz
D chri. 1kg.phased.viavcf.gz.thi
D chrd.1kg.phased.viawvcf.gz
D chr8.1kg.phase3.viavecf.gz.thi
D chr8.1kg.phase3.viavcf.gz
D chr3.1kg.phase3.v3avcf.gz.thi
D chr10.1kg.phasedva.vcf.gz
D chr10.1kg.phase3.viavcf.gz.thi
D chr11.1kg.phase3.viawvcf.gz
D chr11.1kg.phasel.viawvcf.gz.thi
D chr12.1kg.phasedvia.wvcf.gz
D chr1d.lkg.phase3.viavcf.gz.thi

Date modified

1/5/2017 2:03 PM
1/5/2017 2:00 PM
1/3/2017 2:04 PM
1/3/2017 2:00 PM
1/3/2017 2:04 PM
1/5/2017 2201 PM
1/3/2017 2:04 PM
1/3/2017 2:01 PM
1/3/2017 2:47 PM
1/53/2017 2:44 PM
1/3/2017 2:49 PM
1/3/2017 2:44 PM
1/3/2017 2:49 PM
1/53/2017 2:45 PM
1/3/2017 2:49 PM
1/3/2017 2:45 PM
1/3/2017 2:49 PM
1/53/2017 2:45 PM
1/3/2017 2:49 PM
1/3/2017 2:45 PM
1/3/2017 3:03 PM
1/5/2017 3:00 PM
1/5/2017 3:03 PM
1/3/2017 3:00 PM

Type

GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File
GZ File
TEI File

Size

737,074 KB
203 KB
738,570 KB
21T KB
671,966 KB
179 KB
690,066 KB
173 KB
599,745 KB
162 KB
624,556 KB
154 KB
357485 KB
143 KB
520,870 KB
131 KB
408,758 KB
109 KB
475,940 KB
121 KB
486,314 KB
121 KB
453,060 KB
120 KB



Example Workflows

= GWAS Follow Up

= Harmonize Cases and Controls

= Animal Genomics
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SVS Demonstration

GOLDEN HEL:X

SNP & VARIATION SUITE

[Demonstration]


Tips and Tricks Webcast/Tips and Tricks Webcast.ghp

Upcoming in SVS 8.7

i svs - O X
File Tools Download Resources Help

BENHdDPDEEBEI B2

= Recode SNPs to Variants .
GOLDEN HEL:X SVS 8560 Release Notes
= B EAG L E G en Oty p e SNP & **DNA-Seq = Variant Classification™ has been
. laced by th DNA-Seq > Annotate and Filt
Imputation VARIATION | jrcettytepos ik e vt on Fitr
SUITE Transcripts for further details.)
. New Features
- P h 0 Ran k Gen e Ran kl n g &1 Online Tutorials * New Secure Annotation sources available:
. & Create New Project o CADD variant scores. (See CADD for
- PhenOtypeS are Iln ked to genes [ Open Existing Project ° g]:ﬂrlel\dm(::;t,lﬁr:enotypes and Variants.
through HPO and GO ontologies | ss.swe sweds - ModGenomes's Oneology Mutato
REATEDEL HapMalp Database (OncoMD). (See MedGenome
SNP_GWAS_Tutoria OncoldD... Read more »
= Various Polish Items S GuiRS Tuor
- - B 2016-10-18 16:39:37
BEAGLE Test
T1D SNP
SV58_MouseGP PAG XXV — Heading to sunny San Diegol

SVS_Tllumina_BovineHD_SampleReadin

PCA T1D and HapMap This Saturday, Plant

& Animal Genome
(PAG) XXV will

kick off in sunny San
Diego! Here in
Montana, we have
had a brutally cold
winter thus far. |, like
Log Out Gabe Rudy many of you, am

» ph: +1.406.585.8137 or +1.888.589.4629

Version 8.6.0 Internal Win64 Released 2017-01-11
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Questions or
more Info:

= Emall

InNfo@goldenhelix.com

= Request an evaluation of

the software at

www.goldenhelix.com
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GoLDEN HELX
S Empowering
High-End
Genetic
Analytics
\Slxl%\TION Var C/’/\ Genome
SUITE SEQ n_lBI'OWSE
‘Complete toolset for SNP, CNV, and DNA Annotatior
RNA Se ine lysis of vari !ymuse ! 5.
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