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C/C++ analysis engine (can run standalone)

Initiate PLINK jobs
= locally or remotely
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GUI for many PLINK analyses

Data management

i e Generate filleset [ gt Dakta Management

Merge filesets —

Surnrary Skatiskics |k Surnmary Skatiskics |k

Stratificakion F Skratificakion F
Association ]
IBD Eskirnakion ]

Command Line

Association ]
IBD Eskirnakion ]

Command Line

Association analysis

IH!III Rescan Falder

i Dakta Management  #

Surnrmaty Skatistics »

Skratification b
Allelic tests

Genakypic tesks (C)C)
Family-based tests (TDT)
Stratified tests

Caankibakive trait inkeraction

Association
IBD Estirnation k

Command Line

Set-based tests
Haplokype-based CJiC kesks
Haplotype-based TOT tests

Summary statistics

k IH!III Rescan folder k IH!III Rescan folder

Population stratification

Rescan Falder

|

aki Data Management  #

Yalidate fileset

Surnrnary Skatiskics  k

Missingness Skratification IE5 diskances
Hardy Weinberg equilibrium Ascaciation ¥ Clustering
Mendel error rakes IED Estirnation ¥ Mearest Meighbour

allele freguencies Command Line
Haplokype frequencies

Haplotype phases

IBD-based analysis

IH!!MI Rescan Falder

i Dakta Management  #

Surnmaty Skakistics b

Skratification b

Association b
IBD Estirnation

Individual heterozyogsity

Carmrmand Line Funs of homozygosity
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Computational efficiency

350 individuals genotyped on 100,000 SNPs

Load, filter and analyze

~12 seconds

1 permutation (all SNPs)

~1.6 seconds
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gPLINK / PLINK in “remote mode”
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gPLINK & Haploview: PLINK, WGAS data
initiating and viewing jobs & computation
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A simulated WGAS dataset I
| |

Summary statistics and quality control l
| |

Whole genome SNP-based association l
1

Whole genome haplotype-based association l
|

Assessment of population stratification l
|

Further exploration of ‘hits’ I
| |

Visualization and follow-up using Haploview I
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In this practical, we will use gPLINK, PLINK and
Haploview to...

.. examine genotyping rates and look for non-random missing data
.. determine SNP frequencies and test Hardy-Weinberg equilibrium
.. assess population stratification via clustering, genomic control

.. test for allelic, genotypic and haplotypic association

.. perform stratified analyses, conditioning on population strata

.. assess between-stratum heterogeneity in association signal

.. examine linkage disequilibrium patterns around associated SNPs

.. select tag SNPs for follow-up and replication studies
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Simulated WGAS dataset

Real genotypes, but a simulated “disease”

90 Asian HapMap individuals
— 10K autosomal SNPs from Affymetrix 500K product

Simulated quantitative phenotype; median split
to create a disease phenotype

lllustrative, not realistic!
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Specific questions asked

1) What is the genotyping rate?
2) How many monomorphic SNPs?

3) Evidence of non-random genotyping
failure?

4) What is the single most associated SNP?
Does it reach genome-wide significance?
What is the most associated haplotype?

5) Is there evidence of population stratification
from genomic control?

6) Use genotypes to cluster the sample into 2
subpopulations. How well does the
clusterin;; recover the known
Chinese/Japanese split?

7) Is there evidence for stratification
conditional on the two-cluster solution?

8) What is the best SNP controlling for
stratification. Is it genome-wide significant?

For the most highly associated SNP:

9) Does this SNP pass the Hardy-Weinberg
equilibrium test?

10) Does this SNP differ in frequency between
the two populations?

11) Is there evidence that this SNP has a
different association between the two
populations?

12) What are the allele frequencies in cases
and controls? Genotype frequencies? What
is the odds ratio?

13) Is the rate of missing data equal between
cases and controls for this SNP?

14) Does an additive model well characterize the
association? What about genotypic,
dominant models, etc?
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Data used in this practical

» Available at http://pngu.mgh.harvard.edu/purcell/affy/purcell.zip

example.bed Binary format genotype information (do not
attempt to view in a standard text editor)

example.bim Map file (6 fields: each row is a SNP:
chromosome, RS #, genetic position, physical
position, allele 1, allele 2)

example.fam Individual information file (first 6 columns of a
PED file; disease phenotype is column 6)

pop.phe Chinese/Japanese population indicator (FID,
lID, population code)

gt.phe Alternate quantitative trait phenotype file
(Family ID, Individual ID, phenotype)
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The Truth...

Chinese | Japanese 17| 127 | 227

Case 34 I Case 5 | 21 | 23
Control 11 38 Control | 16 | 23 | 2
Group difference Single common variant

rs7835221 chr8
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A gPLINK “project” is a folder

Arrange Icons By
Refresh

Undao Delete

Graphics Properties, .
Graphics Opkions

Mew

Properties

Chrl+Z
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3 CEE——

m  Shorboudk

Eﬂ Briefrase

,:::L Bitrap Image

W Microsoft Word Document

B DvIFile

E_"I Microsaft Office Access Application
E.-El Microsoft PowerPoink Presentation
‘E Adobe Photoshop Image

Bl Microsoft Office Publisher Document
E] Texk Document

Ej:] W ave Sound

B Microsoft Excel Worksheet

Z1 winZip File

_

projectl

Right-click on the Desktop to create
a project folder...

...and rename it “projectl”
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Copy the relevant files into this folder

& project1

File Edit Wwiew Favorites

l.‘__;’ Back '\_—o'} LE p Search [L_ Folders v

Tools

Help

B[i=1/e3

File and Folder Tasks

3 Make a new Folder

@ Publish this Falder to the
Weh

! Share this Folder

Other Places

@ Deskkop

£} My Documents
| Shared Documents
'g My Compuker

!-g Py Metwork Places

Details

Address (53 CADocuments and SettingstpurcelliDeskiopt project1

V|G|:|

example.bed
BED File
5,135 KB

excample.fam
Far File
JkKBE

qt.phe
PHE File
JkKBE

exarnple. birn
223l | BIMFile
2231 | 7,540 KB
N pop.phe
2aa] | PHEFile
—=1| ZKBE
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Project BRI Rescan folder Abiouk

Exxit

Start a new gPLINK project | cofovsen

Log viewer

Mo view selecked
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Select the folder you
previously created

Lookin: | [ Deskiop v -‘:||E

||':'| My Documents

___J ' My Computer

%) My Network Places
I gplink

Recent

=Lraccrt

|5 slides

My Docurnents

58

My Cormpuker

o
g' File name: I Ci\Documents and Settings\purcellDeskbopiproject1 | [ Qipen ]
My Mebwork,

Flaces Files of typei | Al Files v | Cancel
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Configuring the new project

4 Project Configuration

PLIMNE prefix:

PLINE path: | :\Documents and SettingstpurcelliDeskioph boulder07 bint plink, exe

Editar apkions

Default editar; write

[ ] User specified editor: [ Browse ” Test ]

aploview jar path: and SettingsipurcellDeskioptboulder07 binfHaploview_15TEST. jar

aploview optional append

[ oK H Cancel

Here, we tell gPLINK...
... where the PLINK executable is
... Specify any PLINK prefixes (advanced option for grid computing)
... where the Haploview (version 4.0) executable is

... which text editor to use to view files, e.g. WordPad (write.exe)
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Data management

Recode dataset (A,C,G, T — 1,2)
Reorder dataset

Flip DNA strand

Extract subsets (individuals, SNPs)
Remove subsets (individuals, SNPs)
Merge 2 or more filesets

Compact binary file format
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Summarizing the data

Hardy-Weinberg
Mendel errors
Missing genotypes
Allele frequencies

Tests of non-random missingness
— by phenotype and by (unobserved) genotype

Individual homozygosity estimates
Stretches of homozygosity
Pairwise IBD estimates
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Validating the fileset

Doesn’t do anything, except (attempt to)
load the data and report basic statistics

£ gPLINK

Rescan folder

]
Y validate fileset

Stratification 3 L e
Hardy Weinberg equilibrium

Project BRIl

Daka Managemenk

Operati

Summaty Statiskic =

Associakion ]
IBED Estimation ]

Command Line

Mendel error rates
Allele frequencies
Haplotype freguencies

Haplatype phases

Then add a description (for logging)

£ Execute Command

FLIME command: “ZiDocuments and Settingstpurcellplinkiplink. exe" --bfile "example"

—>

£ yalidate fileset

Cuick Fileset

|example w
.bed File: | | Erowse
i File: | | Browse
Fam File: | | Browse

Ctput File rook: Invalid Filerook

Zi\Documents and SettingsipurcellDeskiopiproject 1),

K [ Filter H Threshald ] 3

\ . .
Need to enter a unique root filename:

Ctput File rook: Yalid Filerook

Ci\Documents and SettingsipurcelllDeskkopiproject 1),
| validi]

--aut "valid1

ommand description: | Yalidate the fileset and check the number of SMPs, individuals, etc|

Fun
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Q1) What is the genotyping rate?

Project  PLIMK About
Operations viewer
I =1 walidl: Walidate dataset and check nurmber of ShPs, individuals, etc
. . Lo "CH\Documents and Settings|purcell\Deskbop|boulder0 7 binlplink. exe” --bfile example  --out validl
Clicking on the tree to 2y Input s
=4 Inpuk files:
T ¢ L C\Documents and Settings\purcel\Deskkop|\boulder07datalexample. bed
expand or ContraCt It’ L CADocuments and SettingstpourceliDeskioptboulderd 7 datalexample, bim
IN d VI d u al IN p ut or Lo C\Documents and SettingspurcelllDeskioplboulder0 7 datalex ample. Fam
. =4 Output files:
Output fl|eS Can be ------ # C\Documents and SettingstporcelliDeskioptboulderd?dakaiwalidl log
Lo C\Documents and Settings)purcelllDeskiopboulder0# datalvalidl .irem
selected here
Log viewer
C\Documents and SettingsipurcellDeskioptboulder0?idataiwalidl lag
Beading map (extended format) from [ example.bim ] s
228723 markers to be included from [ example.bim ]
. Feading pedigree information from [ example.fam ]
The |Og flle a|WayS 90 individuals read from [ example,fam ]
. 90 individuals with nommissing phenotypes
glves a IOt Of USGfUl Azsuming a disease phenotype [(l=unaff, Z=aff, O=misz)
|nf0rmat|0n |t |S good Missing phenotype walue iz also -9
. 49 casez, 41 controls and 0 missing
praCtlce a|WayS tO 45 males, 45 females, and 0 of unspecified sex
. . Reading genotype bitfile from [ example.bed ]
CheCk lt to Conflrm that Detected that binhary PED f£ile is wl.00 3NP-major mode
an anaIySIS haS run Before frequency and genotyping pruning, there are 228723 SNPs
Aapplying filters (SNP-major mode)
Okay 90 founders and 0 non-founders found
Writing list of remowed indiwviduals to [ walidl.irem ]
1 of 90 indiwiduals remowed for low genotyping ([ MIND = 0.1 )
Total genotyping rate in remaining indiwiduals is 0.995473
623 2NPz failed missingmess test [ GENO > 0.1 )
46534 3NPs failed fredquency test [ MAF < 0.01 )
. . After frequency and genotyping pruning, there are 151331 ZNFPs
Default filters applied here | i« Overall genotyping rate

Ju




Viewing an output file

_| CA\Documents and SettingstpurcelliDeskiopt project 1example, bim . . .
=[] Outpu Files: Right-click on a selected file
E-] CA\Documents and SettingstpurcelliDeskiopproject 1walidl log /

B |- \Documents and Settings) Open in Editor £1Yvalid].irem

Edit
Log viewer Create Mew
C\Documents and Settings\purcellDeskioply  Delate B valid1.irem - WordPad ['- ”'D ”5_('

IReading map [(extended format) from [ example.bim ] Fle Edit Wew Insert Format Help

e &1 #

JAa1301:2 NA13201:2

In this case, a list of
individuals excluded due to
low genotyping rate (just one
person here). (A line contains
Family ID and Individual ID)

For Help, press F1
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Filters and thresholds

Cuatput file rook: Invalid Filerook

Ci\Documents and SettingsipurcellDeskbopiprojec M 9 St fo rms h ave F| |ter an d
Thresholds buttons

[ Filker ][ Threshold ]

Filters exclude people or Thresholds exclude
SNPs based on prespecified people or SNPs based on
lists, or genomic location genotype data

£ Filter SNPs and/or Individuals £ Threshold

By Map ] Minar allele Frequency (--maf¥ | 0.01
Chromosome (--chrid | 1 W
O I: :I [ ] Maimurn minor allele Frequency (--max-maf) | 1.0
) --from |SHP W ko [SHP W
[ ] Maimumm SMP missingriess rate (--gena) | 0.1
Specific SMP (--snp Cptional kb windaw (--windaw
O [ ] Maximunn individual missingness rate (--mind) | 0.1
By Lisk

[ ] Hardy Weinberg equilibrium (--hwe)

i) SMP set-file {--set) Specific gene (--gene)
{1 5MPs - |extrack w
() Individuals - |keep W

[ Ok H Cancel ]

[ ] Mendel errors {--me)

[ ik H Restore Defaulk H Cancel
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Q2) How many monomorphic SNPs?

We can use thresholds and the Validate fileset option to answer this:

£ yalidate fileset

Binary fileset | Standard filesst | Alternative phenotypes |

CQuick Filesek
|example L |
.bed file: | | Browse
Jbirn File: | | Browse
fam file: | | Browse
Citput File rook: valid Filerook s Threshold

Zi\Documents and SettingstpurcellDeskiophproject 1,
| monod| Minar allele Frequency (--maf)
Filter Threshald K | Zancel

[ ] Mendel errors {--me) | | | |

[ (] 4 H Restore Defaulk ][ Zancel ]
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(=3

Project  PLIMK Rescan folder About

Operations wiewer

_| walidl: Walidate the fileset and check the nurmber of SMPs, individuals, etc
EB8 friono L : Count of monomorphic SMPs (using threshaolds)

Log wiewer

C:\Documents and SettingstpurcelliDeskiopiproject 1 monol log
l;ssuming a dizeaze phenotype (l=unaff, Z=aff, O=mizsz)

-
izsing phenotype wvalue is also -9 a
49 cases and 41 controls
Feading genotype bitfile from [ example.bed ]
Detected that binary PED file iz v1.00 3NP-major mode
efore frequency and genotyping pruning, there are 11207 5NPs
Applying filters [(SNP-major mode)
90 founders and 0 non-founders found
h‘ntal genotyping rate in remaining individuals iz 0.99544
0 NP i ey o s
‘ 9197 NPz failed frecuency test [ MAF < 0 or MAF > 0 ) >
After frequency and genotyping pruning, there are Z010 SNP=s
dnalyzis finished: Wed Now 22 16:43:55 2004 _}
"
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Q3) Evidence of non-random genotyping failure?

The Summary Statistics/Missingness option can answer this:

k IH!IH! Rescan Folder

aki Data Management  k

Missingness

Stratification

Associakion » Hardy Weinberg equilibrium
1ED Estimation » Mendel error rates

ommand Line dllele frequencies
Haplokype Frequencies

Haplotype phases

Operations viewer

- | walidl: validate the fileset and check the number of ShPs, individuals, etc
. - Jmonol: Count of monomarphic SMPs (using thresholds)
EI_| nonrandarm: Test For non-randaom missingness with respeck o phenoktype
. "CrHDocuments and Setkingstpurcelliplinkiplink, exe” --bfile "example”  --test-mis:
#--_ | Input Files:
=] Output Files:
_| C:Documents and SettingsipurcelliDeskioptproject 1nonrandomi log
_| C:Documents and SettingsipurcelliDeskioptproject 1 nonrandom L irem
B |\ Document tophprojecklinonrandonml . missing

Cpen in Editar

Open in Haploview
Edit
Create Mew

Delete

& Missingness

Binary fileset | standard fileset | alkernative phenatypes

Quick Filesek

|example L
bed file: | | Browse
Jbirm File: | | Browse
Jfam File: | | Browse

[ ] Rates Summery (--missing)

I: by Phenaotype {--test-mi@
[] Test by Geonotype (--test-mishap)

Cuakput File root: Walid Filerook

C\Documents and Settingsipurcell\Deskioptproject 15,

| nonrandarn

[ Filter ][ Threshald H Ok H Cancel
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Missing rate in cases (A) and controls (U) and a test for whether rate differs

< Haploview 4.0beta11 Mi=1E3
E|||3 '_'l splay =:-':1'= Ay sis uelp e
PLIME |
Result hram Marker Position F_MISS_A F_MISS U CHISC MISS P_MISS

1 1 re3094315 72429 0.0z2083 0.0 0,839 0.3527 A

2 1 red040617 E191585 0.0 0.0 0.0 1.0 =

3 1 red075116 1043552 0.0 0.0 0.0 1.0

4 1 r=244Z 385 1137258 0.0z2083 0.0 0,839 0.3527

= 1 rsl 1260562 1205233 0.04167 0.0 1,748 0.1862

& 1 reee3S064 1251215 0.0 0.0 0.0 1.0

7 1 re37ea180 1563420 0.0 0.0 0.0 1.0

o 1 reee037a]1 1588208 0.0 0.0 0.0 1.0

£l 1 reFS19837 159063 0.0z2083 0.0 0,839 0.3527

10 1 re3F37E2E 1755004 0.0 0.0 0.0 1.0

11 1 rsF511905 1825048 0.0 0.0 0.0 1.0

12 1 re3855951 1838464 0.0 0.02439 1.1584 0.2765

13 1 reee03E03 1844350 0.0z2083 0.0 0,839 0.3527

14 1 re28032685 1920531 0.0 0.0 0.0 1.0

15 1 reF513222 Z206e0063 0.0 0.0 0.0 1.0

16 1 re3107146 2079746 0.0 0.0 0.0 1.0

17 1 re3107157 2094131 0.0 0.0 0.0 1.0

18 1 13753242 21015343 0.0 0.0 0.0 1.0

19 1 re385039 2109571 0.0 0.0 0.0 1.0 _:_

~Filters

Chraomosome: | V| Skart kb | | End kb | | Cther; | V| | Vi | | [ Filker ]
Wigw bop | 100 | resulks Marker: | | [ F0 ]
Load Additional Results ] Reset Fiters
[ Go to Selected Region
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Non-random genotyping failure

~10% (30,824) of SNPs with
>5 missing genotypes fail
mishap test at p < 1e-8

QNS et \ENERE

IH% %HI @S T

For example: rs7524558 has 68
missing genotypes (~2.6% missing)

50%

I @s ONIMNV14

o -
< Flanking
10% g ¢ haplotypes GENO | MISSING
10% e— —
HOM 2340 0
HET 49 68

“Mishap” test
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Association analysis

Case/control
— allelic, trend, genotypic
— general Cochran-Mantel-Haenszel

Family-based TDT
Quantitative traits

Haplotype analysis
— focus on “multimarker predictors”

Multilocus tests, covariates, epistasis, etc
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Standard association tests

£ Allelic Association Tests

Binary fileset | standard fileset | alkernative phenatypes

IH!II ! Rescan folder

d Cick Fileset
i Data Management  k .
o w
1 Summary Statistics b [+ |Example
Skratification [

— , bed file: | |

Assnciakion 3 Allelic kests

IED Estimation |::> bim fie: | |

Command Line Family-based tests (TOT) Farm File: | |
Skratified tests

Cantikative trait inkeraction
Set-based tests

Basic allelic single SMP association [CfC ar QT] (--assoc)
[] Corfidence inkerval, T anly {--ci) | 0,95

Adjusted p-values {--ad@

Permutation options

Haplotype-based CfiC tests ‘
Haplotype-based TOT tests

[ ] Adaptive permutation mode {--perm)

[ ] maxiT) permutation mode {--mperm) | 1000 |

Catput file rook; valid Filerook

Ci\Documents and SettingstpurcelllDeskiopiproject 1,
| assu:u:1|

[ Filker ][ Threshold H OK ][ cancel

Q4) What is the most associated SNP?
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Q5) Evidence of stratification from genomic control?

5

Projeck  PLIME Rescan Folder

About

Operations viewer

- walidl: Yalidate the fileset and check the number of SMP's, individuals, etc
- Jmanal: Caunt of monomarphic SMPs {using threshalds)

- nonrandornl: Test for non-random missingness with respect ta phenatype
- | nonrandomz: Test for nan-random missingness with respect ko genotype

- | ibs1: Generate IS distance file Far all pairs of individuals

- ]| stratl: Twa class skratification solutian

- assocl: Standard association test (allelsic, all SNPs)

=] Imput Files:

= _| Cukput files:
-] Ci\Dacuments and SettingsipurcellDesktap\praject1lassoct IDg
-] Ci\Dacuments and SettingsipurcellDeskiapipraject1la &
-] Ci\Dacuments and SettingsipurcellDeskiapprojeetllassocl .assoc
_| CiiDocuments and SettingsipurcellDeskiopprofect 1Y assocl . assoc. adjusted

g "C\Documents and Settings\purcellplinkplink. exe" --bfile "example"  --assoc --adjust --out "assacl”

Log wiewser

C:Documenks and SettingsipurcelliDeskioptproject1iassocl . log

1 of 90 indiwviduals remowved for low genotyping ( MIND > 0.1 )
Total genotyping rate in remaining indiwviduals is 0.995473
623 3NPs failed miszingness test ([ GENO > 0.1 )

46834 ZNPs failed frequency test [ MAF < 0.01 )

After frequency and genotypihg pruning, there are 181331 SNP=
Writing main association results to [ assocl.assoc ]

C'I'Iﬂputlntf FHW ETFIA - e qﬂaLF-rr"l

Fenomic inflation factor (based on medlan Chl squared) is 1.27915 )

Mean chi-squared SLALISLIC 15 L.229%7

Analyaizs finished: Wed Now 22 17:45:28 2006

Writing multiple-test corrected significance walues to [ assocl.assoc.adjusted ]
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Genomic control

X No stratification

I TUEggganpondrinioe &)

Test locus Unlinked “null’” markers

L nDngapnOadunlile .
Jubbbiodooioiruny

Stratification — adjust test statistic
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- I e T L et

=[] assocl: Standard association test (alleleic, all ShPs)
------ # "C\Documents and Settingstporcellplinkiplink, exe” --bfile "example”  --assoc --adjust --ouk "assocl
+- ] Inpuk files:
EI _| Outpuk files:
-] CiDocuments and SettingsypurcelliDesktopiproject1lassocl . log
-] CiDocuments and Settlngs'l,puru:ell'l,Deskl:u:up'l,pru:u]ect1'l,assu:u:l iFem
R |\ Documents an ;
-] C\Documents an

projectllassoc, assoc
projectlassoc, assoc, adjusted

Cpenin EdltDr’

Cpen in Haploview
Edit
Create Mew

Delete

= Haploview 4.0betal1

Result Chram Marker Pasition Al F_A F_U fbed CHISG = IR
1 [&3 rsraasZel 12873093 3.0 0,.3125 0.6707 1.0 22,75 1.8458E-6 |0.2231
z I3 r=11204005 12895576 1.0 0,3229 0.6535 3.0 19.97 FoBaZE-6 |0.2473
] 11 rs2o03756 7921549 1.0 0.5417 00,1951 3.0 22,5 2 105E-6  [4.875
4 11 rs25l13514 7922141 1.0 00,5208 0,1535 3.0 20,39 4.693E-7  [53.769
o 15 rs16976702 24120691 3.0 0,55833 0,2317 2.0 22,43 2. 183E-6  [4.642
[a] 20 rs6110115 13911728 2.0 10,3035 0.6829 1.0 24,59 F03E-7 (0,207 1
~Filkers
1 | I _
Chromosarne: |Start kh | | Endkbr | | Other: | v | |«::= V| | 125 | [ Filker ]
Wiew top | |results - Matker: | | [ &0 ]
Load Additional Resulks ] Resek Filters
Go to Selected Region

arvard.edu




)] assocl: Standard association test (allelsic, all SHPs)

------ # "CDocuments and Settingsipurcelllplink) plink, exe" --bfile "example”

- Input: files:

=[] Oukput Files:
_| C:Documents and SettingsipurcellDeskioptproject 1lassocl log
_| CDocuments and SettingsipurcelliDeskiopiproject1hassoc irem
_| C:Documents and SettingsipurcelliDeskioptproject 1hassocl  assoc
B | \Documents and Settingstp. — . b==-nrl,assoc, adjusted

--assoc --adjust --out "assocl”

Open in Edikar

Cpen in Haplowiem
Edit

Creake Mew

Delete

File Edit Wiew Insert Format Help
heE S # &y

CHE SHP THADT G BONF HOLHM SIDAE =5 SIDAE 5D FDE _EH FDE BT o
11 r=2513514 4.693e-007 7.131e-006 0.0851 0.0851 0.03158 0.03153 0.0644 0.817
20 r=6110115 7.103e-007 9.938=-006 0.1288 0.1288 0.1209 0.1209 0.0644 0.817
a8 r=7835221 1.848e-006 2.138e-005 0.335 0.335 0.2847 0.2847 0.07917 1
11 r=2508756 2.105e-006 2.373e-005 0.3317%7 0.3317%7 0.3173 0.3173 0.07917 1
15 rsl1le976702 2.183e-006 Z2.443e-005 0.3958 0.3958 0.3289 0.32e689 0.07917 1
8 r=11204005 7.88Ze-006 6.8541e-005 1 1 0.7605 0.7605 0.2336 1
9 r=16910850 1.216e-005 9. 6858e=-005 1 1 0.8393 0.8398 0.2336 1
12 r=1195747 1.42%7e-005 0.0001102 1 1 0.9243 0.92458 0.2336 1
17 r=7207025 1.682e-005 0.0001257 1 1 0.9526 0.9526 0.2336 1
15 rs1e971115 1.907e-005 0.0001391 1 1 0.9685 0.96385 0.2336 1
20 r=6074704 2.014e-005 0.0001452 1 1 0.974 0.974 0.2336 1
20 r=15704834 2.014e-005 0.0001452 1 1 0.974 0.974 0.2336 1
17 r=99445258 2.166e-005 0.000154 1 1 0.9303 0.9303 0.2336 1
3 r=636006 2.27%=-005 0.0001604 1 1 0.954 0.9339 0.2336 1
9 r=17534370 2.307e-005 0.000162 1 1 0.9343 0.93458 0.2336 1
21 r=2178836 2.41e-005 0.0001678 1 1 0.93873 0.9373 0.2336 1
11 rs12418173 2.4858e-005 0.0001721 1 1 0.9389 0.9589 0.2336 1
11 r=8958311 Z2.483=-005 0.0001721 1 1 0.9389 0.9589 0.2336 1
11 r=7931135 2.488e-005 0.0001721 1 1 0.9389 0.9589 0.2336 1
15 rsl1le971120 2 2.82e-005 0.0001203 1 1 0.994 0.994 0.2336 1
12 r=4445711 2.834e-005 0.0001911 1 1 0.9941 0.9941 0.2336 1
19 r=s3g844444 2 .334e-005 O0.0001911 1 1 0.9941 0.9941 0.2336 1

For Help, press F1




Haplotype based association

s Haplotype-based C/C tests

Binary Fileset | Standard fileset | Alkernative phenotypes
IH!II! Rescan folder

i DataManagement b Quick Filesst
1 Summary Skatistics » |example W
Skratification ]
FY——— Allelic tests bed File: | |

IBD Estimation b Genobypic tests (CFC) i Filee: | |
Command Line Family-based tests (TDT) _
.Fam File: | |
atratified tests
Quantitative trait interaction

Set-based tests Haplobype specification
C Haplobype-based CJC tests D
—_— ! ] Haplotype list {--hap) | nents and Settings)purcell\Deskioplasian, sty .chrd. hlist Browse
Haplobype-base esks
[ ] Slidirg Tt

Cakput File root: Yalid Filerook

C:Documents and SettingsipurcelliDeskiopl scrakehiprojl ypurcell,
| hapassocll

Specify a list of specific [Fiber | [ Threshold | [ ok | [ cancel |
haplotype tests (*.hlist file)

Q4b) What is the most associated haplotype?
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Specifying haplotype tests

Specify specific haplotypes

Predicted Predictors
ID chr cM bp alleles Haplotype SNPs (in data file)
1 rs2906364 8 0 158484 1 2 14 rs7000519 rs10488370
1_rs3750097 8 0 187042 1 2 23 rs2906334 rs11988064
1_rs10105400 8 O 188546 1 2 23 rs2906334 rs11988064
1 _rs13258954 8 O 211039 1 2 34 rs1l3265571 rs3008257

. etc ..

Or, specify the locus (i.e. only specify predicting SNPSs)

* rs7000519 rs10488370
* rs2906334 rs11988064

* rs2906334 rs13265571

. etc ..

rs3008257

Or, specifying a sliding window of fixed SNPs with:

e.g. --hap-window 4
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Haplotype
C/C association
results
(omnibus &

haplotype-specific)| «

List of tests that
could not be
performed, e.g. if
the predictor
SNPs were
removed in the
filtering stage

Haplotype-based tests

£ aPLINK
Project PLIME

8=

Rescan Faolder Ahauk

Operations viewer
o # "C\Documents and Sethingstporcelliplinkiplink, exe” --bfile example  --hap-assoc --hap "CHDocuments and SetkingsipurcelliDeskt & |
-] Input files: |
= Qubput Files:
& L Ch\Docurmetesamsaat tingst purcell| Deskiopl scratchiprojl ypurcelhaps log |
] | C\Documnents and Settings|purceloesksssdactsbehiprojl \purcellihap? . irem |
ek 1 Ch\Docurnents and SettingstpurcellDeskiopl scratchiproj L PRl haps  assoc.hap
= __ 1 Ch\Docurnents and SettingstpurcellDeskiopl scratchiprojl \puggellihape mishap |

Log wiewer

C\Documents and Settingsipurcelll Deskeafscratchiprojlipurcellhaps . log

:l of 90 individuals ficved for low genotyping [ MIND > 0.1 )
ETu:utal genotypisd® rate in remaihing individualszs is 0.995473
623 SNEs-Tailed mizsingmess test [ GENO > 0.1 )

deid 5NPs failed frequency test [ MAF < 0.01 )

Bfter fremquency and genotyping pruning, there are 151331 3NPz

ﬂarning: nisspecified haplotypes found: listed in [ hapZ.mishap ]

Fead 23266 haplotypes from [ C:%Documents and Settings‘purcell\Desktop‘asian.sty.chrd.hlist ]
Estimating haplotype frequencies/phases ([ MAF >= 0.01 |

gCDnsidering phazes P(H|G) >= 0.005

Qequiring per indiwidual per haplotype genotyping of 0.5

Hriting haplotype association statistics to [ hapZ.assoc.hap ]

dnalysiz finished: Wed Now 29 15:32:15 2006
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|dentity-by-state (IBS) sharing

Pair from same population
Individual 1 A/C G/T A/G A/A G/G
| |

.
IBS 1 1 2 0) 2

Pair from different population
Individual 3 A/C G/G A/A A/A  G/G

I I
Iindividual 4 arda /T G/G (Sl A/G

IBS 1 O O O 1
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Empirical assessment of ancestry

Complete linkage IBS-based
hierarchical clustering

. Han Chinese *
% Japanese .
] -. i-. * -‘I

Multidimensional scaling plot: ~10K random SNPs
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Q6) Use genotypes to cluster the sample into 2 subpopulations

Step 1) Generate IBS distances for all pairs (may take a few minutes)

£ IS distances

|

Rescan Folder

Binary fileset | standard fileset | alkernative phenatypes

aki Data Management  k

| Summary Statistics k Quick Fileset
Stratification | Example w

Assaciakion ]

IED Estimation b Mearest Neighbour bed file: | | Erowse

Command Line birmi File: | | Browse
Jfam File: | | Browse

Create IBS distance file (--genome)

[]1B5 distance makrix {--matrix)

Project  PLIMK Rescan folder

Catput file rooks valid Filerook

Operations viewear :\Dacuments and Settings|purcell\Deskiopproject 1,

[#- ] walidl: validate the fileset and check the number of ShPs, individuals, etc | ibs1
_| ronol: Count of monomorphic SMPs (using thresholds)
_| nonrandaorn1: Tesk For non-random missingness with respect to phenotype [ Filter ] [ Threshald ] [ oK ] [ Cancel
[#~_] nonrandomz: Test for non-random missingness with respect to genotype
E|_| ibs1: Generate IBS distance file for all pairs of individuals
------ # "C\Documents and Settings)purcelliplinkiplink. exe" --bfile "example” -
-] Input: files:
=] Output Files:
_| Ci\Docurments and Settings)purcelDeskiopiproject1hibs1.log
B} \Documents and SettingsipurcelliDeskiopiproject1tibs1 . genome
_| CA\Documents and SethingsipurcelDeskiopproject1ibs 1.irem
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Step 2) Cluster individuals based on IBS distances
and other constraints

£ Cluste ring

Binary fileset | standard fileset | alkernative phenatypes

k IH!IH! Rescan folder
= Quick Filesek
aki  Data Management »
| Summary Statistics B |E}C‘E"""|:IIE b
Association |::> oot les | |
IED Estimation bim File: | |
Command Line .Fam file: | |
IBS distance File {--read-gennme}| SpurcellDeskiop)project 1ibs1 . genome ” Browse ]
Optional clustering constraints
Lookin: ‘lfj, projectt v T ‘\\El
‘ [ ] Pairwise population concordance threshold {--pec) -ppc-gap 500.0
I
Recer [ ] Identity by missingness {--ibm} |:|
@ [ ] Phenotype constraint {-cc)

Desktop

& [ ] Maximumm cluster size {--mc) I:I

My Documents

' ) [ ] Maximurn number of cases/contrals per cluster {--mcc) I:I:I
Myc%p!uter Mumber of clusters {--K)

Myﬁ,k o | (e ] [] External categarical matehing (--match) | |
pl N - S [ ] Positive/negative matches{--match-type) | |
S p ecl fy p revious Iy -g ener a‘ted [ ] External quantitative matching {--gmatch) | |
IBS flle (*genomE) Thresholds l{--qt]l| |
Ctput File rook: Walid Filerook
. . Ci\Documents and SettingstpurcellDeskiopiproject 1,
Constrain cluster solution | stratl
to two classes (K=2) [ox | [ concel |
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File Edit ‘iew

- WordPad

Insert  Format Help

FEH & #

EI _| skratl: Two class stratification snlutlnn
e "C\Documents and Settingstpurcelplinkiplink, exe” --bfile "exampls"
-] Input files:
EI _| Outpuk files:

_| oy 'I,Du:ucuments and Settlngs'l,purceII'I,Desktnp'l,prD]ect1'|,strat1 log

B

==real

<] Ch\Documents anu:l Settlngs'l,purceII'I,Desktnp'l,prD]ect1'|,strat1 cluskerz
<] C\Documents and Settingsipurcell\Deskkopiproject 1strat ] irem

30L-0
_MA18563
_MA18582
_MNa15622
_Ma18562
_MNa15603
_Ma18633
_Ma18611
30L-1
_Na189580
_MaA18973
_Na15994
_Ma15959
_Na15947
_Ma15971
_Ma12003

CH18573 MWA18573
CH18636 MA1BGSG
CH18623 MNA15623
CH18620 MWA18620
CH18570 MWA18570
CH18605 MWA18605
CH18564 MNL15564

JA183945 MWA158948
JA15972 WA1597E
JA13990 MWA189390
JA18960 MWA18960
JA18995 MWA18995
JA18953 MWA15953
JA13987 MWA18987

CH18545 MWA18545
CH18555 MWA18555
CH18547 WA15547
CH18593 MWA15593
CH18632 MNA18A63Z
CH18594 MWA15594
CH186058 MNAL15605

JA18975 WA189TS
JA12007 WA19007
JA183995 MWA15995
JA18966 MWAIBDG6E
JA18965 MWAIB965
JA153981 MWA18951

CH18609 MWA15609
CH18571 MWA18571
CH18612 MWA1561Z2
CH18537 MWA18537
CH18572 MWA1857Z
CH18552 MWA15552
CH18576 MNL15576

JA158943 NA15943
JA1597d WA18974
JA15992 MWA15992
JA18970 WA18970
JA13997 WA15927
JA1896d3 WA18964

CH18577 WA18577
CH18558 MWA18558
CH18524 WA18524
CH18635 MWA1BG655
CH18579 MWA18579
CH18624 WA18624
CH18592 MAL1559Z2

JA18969 MWA1596D
JA153991 MWA158991
JA18940 WA15940
JA19005 WA19005
JA15894d3 WA15944
JA18961 MWA18961

CH18550 MWAIS550
CH18532 MAIB53Z
JA18976 MWAIBOTA
CH18529 MWA18529
CH18621 MA1S621
CH18542 MA15542

JA18945 WAI8945
JA139758 NA189TE
JA13967 MNAIBD6Y
JA18951 MWA18951
JA13949 WNA15940
JA13999 WA15999

CH18526 MWA18526 CH15637 NA15637 CH18561 MNA18561 CH18566 MWA18566 CH15540 NA1S5540 CH18563

CH18552
CH18622
CH18562
CH18603
CH18633
CH18611

JAlBQ%E_NElBQ%E JAlBQEB_NElBQEB JAlQDDD_NElQDDD JAlBQSE_NElBQSE JA18956 MAIS956 JA1E8950

JA15973
JAL15994
JAL15959
JAL15947
JA15971
JA19003

For Help, press F1
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EI _| stratl: Two class stratification s-:ulutu:un
------- # "C\Documents and Settingsiporcelliplinklplink. exe” --bfile "example”  --rear
. ] Input files:
= _| Output Files:
+- ] ChDocuments and SettingstpurcellDeskiopiproject 1istrat.log
#-_ | ri\Documents and SettingsipurcelDeskbophproject 1istrat 1, chusters
_| C: 'l,Du:u:uments and Settlngs'l,puru:eII'l,Desktu:up'l,pru:u]ect1'|,strat1 clusterl

File Edit Wiew Insert Format Help

F=EH S #

CH18576 IAL15576
CH18577 A15577
CH1S8624 L1562 4
CH18579 IA15579
CH18632 MNA1563Z
CH18552 MNA15532
CH18633 MNAL15633
CH18635 AL15635
CH18592 MNA15592
CH18636 L1563 6
CH18593 MNA15593
CH18637 NAL15637
JA15942 NA15942
JA15940 NA15940
JA15951 A15951
JA15943 MNA159473
JA15947 INA15947
JA15944 NA15944
JA15945 IA15945
JA15949 INA15949
JA15945 NAL15945

HE R HR R RRrOOODO0O0O0O0OOOOOO

For Help, press F1
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Stratified analysis

« Cochran-Mantel-Haenszel test

A B
C D
| LJ
C D
C D
C D

o Stratified 2x2xK tables
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IH!III Rescan Folder

i Data Management »

Surnrnary Stakistics k

Skratification b
allelic kesks

Genakypic kesks (C)C)
Family-based testz (TDT)
Stratified tests

Assaciabion
IBD Estimation k

Command Line

—>

Cuankl eraction

Set-based tests
Haplokype-based CJiC tests
Haplotype-based TOT tests

Select the previously calculated
*.cluster2 file. This “cluster file”
has one line per individual

£ Stratified Analyses

Einary filasst | Standard Fileset | Alkernative phenokypes

Cick Fileset

|example w
bed file: | |
.birn Files | |
.Fam File: | |

Zochran-Mantel-Haenszel, SNP-DISEASE | CLUSTER {--mD

[ ] Cochran-Mantel-Haenszel, SNP-CLUSTER | DISEASE {--mh)
[ ] Test of hamogeneaus association {--homog)
Opkions
[ Clasker by Family {--Family)
Clusker file (--within) | 15 purcelliDeskioptproject 1skrat 1 cluskerz |[ Browse ]

[ ] Breslaw-Day test of heterogeneous CMH ORs (--bd)
adjusted p-values (--adjust)
[ ] Confidence intervals (--ci) | 0,95 |

Cutput File rook; valid Filerook

CDocuments and Settingsipurcelli\Deskiopt projeck 1Y,
| condassocl|

[ Filter ][ Threshald H Ok, ][ Cancel
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Q7) Evidence of stratification conditional on cluster solution?

Project  PLINE Rescan folder Abouk

Operations wiewer

[#-__] nonrandomz: Test For non-random missingress with respect bo genobype ~
[+ | ibs1: Generate IBS distance file For all pairs of individuals
[#- | strat1: Two class stratification solution
_| assocl: Standard association test {alleleic, all SHPs)
EI_| condassocl: Single SHP association, conditional on K=2 solution {strat1) using CMH test
------ # "C\Documents and Settings\purcellplinkiplink. exe" --bfile "example”  --mh --adjust --within "C:\Documents and Sett
-] Input: files:
=] Output Files:
_| Ci\Documents and Settings)purcellDeskiopiproject 1Y condassoc log
_| Ci\Documents and Settings)purcelDeskbopiproject 1 condassocl .cmh. adjusted
_| Ci\Documents and SettingshpurcellDeskiopiproject 1 condassocl.cmhb
_| Ci\Documents and Settings)purcellDeskiopiproject 1 condassoc] irem W
< >

Log wiewer

C:\Documents and SettingstpurcelliDeskioptproject 1condassoct log

Applying filters (SNP-major mode) L
a0 founders and 0 non-founders found

Writing list of rewmowved indiwiduals to [ condassocl.irem ]

1 of 90 indiwiduals remowed for low genotyping [ MIND > 0.1 )
Total genotyping rate in remaining individuals iz 0.995473
623 SNPz failed missingness test [ GEHNO > 0.1 )

46534 3NPs failed frequency test [ MaAF < 0.01 )

After frequency and genotyping pruning, there are 151331 3NF=
Cochran-Mantel-Haenzszel 2x2xK test, K = 2

WMeriting results to [ condassocl.comh ]
Computi e

Genomic inflation factor [(based on median chi-scquared) is 1.01355

mqﬁr iz [, 007870

Writing multiple-test corrected significance walues to [ condassocl.cmh.adjusted ]

Analysiz findished: Wed Nov 22 17:57:22 2006
L >
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Q8) What is the best SNP controlling for stratification?

=] J R A P Rl e e | e e ] el i

EI_| condassocl: Single SMP association, conditional on K=2 solution {strat1) using CMH test
# "Ch\Documents and Settingsipurcellplinkiplink. exe" --bfile "example"  --mh --adjust --within "C:Docun
-] Input: files:
=] Output Files:
i || CiDacuments and SettingshpurcellDeskiap!praject1lcondassoci.log
. _| C 'I,Du:ucuments and Settlngs'l,puru:ell'l,Deskl:u:up'l,pru:u]eu:t1'l,u:u:undassu:u:l cmh. adjusted
\condass
Ycondassocl irem

Open in E|:||I:|:|r
Open in Haploview
Edit

Create Mew

Delete

= Haploview 4.0beta11

E||E i__-i '-:'_'I = b =:-\::': '|:-\. S5 uelp
PLIMNE |
Fesult Chram MMarker Pasition CHISQ ... P_CMH CR_CMH L95 195
1 3 < rs7e835221 _)28?8098 31.08 2. 4G81E-3 0.05766 0.0167 0.1991
2 3 rs11204005 12895576 24.59 7.081E-7 0.1031 0,03723 0,2853
3 3 rs2460338 12914531 21.3 3.933E-6 0.103 0,03415 0.3107
~Filkers

Chromosome: | w ! Skart kb _ End kb: | Ckther; |F'_CMH V| | €= V| | 1e-5 | [ Filker ]

Wiew kop |TEI_IZI iresults Market: | | [ a0 ]
Load Additional Resulks ]

Go to Selected Region
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Making a Haploview fileset

£ Generate fileset

Binary fileset | standard fileset | alkernative phenatypes

CQuick Filesek
|example L

bed file: |

Jbirn File: |

fam file: |

() Standard fileset (--recode)
() Standard fileset w) allele recoding {--recadel2)
(-—tecodedl)

Ctput File rook: Walid Filerook
Ci\Documents and SettingstpurcellDeskiopiproject 1,

£ Filter SNPs andfor Individuals
By Map

() Chromasamme (--chr)

() ~from | SHP -t

Select 200kb region
around our “best hit”

]

=
Specific SMP (--sn rsFE3SEE1 Cptional kb window (--window
(®) 3p {--snp) p { ) | zo0] >

| chrregion

B Lisk

[ Filker H Threshald H Ok ][ Cancel ]

() S set-file (-set) |

|[ Browse ]Specific gene {--gene) |:|

() SMPs -- | extract |+ |

|[ Browse ]

() Individuals - |keep W |

|[ Browse ]

[ Ok ” Cancel ]
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Project  PLIMNE Rescan Falder

EBX

Ahouk

Operations viewer

-] walid1; Yalidate the fileset and check the number of SNPs, individuals, etc

-] monol; Count of monomorphic SKPs (using threshalds)

-] monrandam: Test For non-random missingness with respect bo phenotype

-] monrandamz; Test For non-random missingness with respect bo genatype

- ]ibs1; Generate IBS distance file For all pairs of individuals

-] stratl: Two class stratification solution

-] assocl: Skandard association test (allelsic, all SMPs)

-] condassocl: Single SMP association, conditional on k=2 solution (strat1) using CMH test
_| chrdregion: Create a Haploview fileset of 200kb surrounding best SMP (chrd, rs7E35221)

-] Input: files:

=] Output Files:
_| CADocuments and SettingstpurcelliDeskiopproject 1 chrdregion. log
_| CADocuments and SettingstpurcelliDeskiopt project 1 chrdregion, recode.info
B |-\ Documents and Se 2k 1y chr3region, recode, ped

Open in Editor
£ Dpen in Haploview

Lo "C\Documents and Settings|purcell\plinkiplink. exe" --bfile "example”  --snp rs7E35221 --window 200 --recodeHY --out "

Edit

Log wigwer Create Mew

CiDocuments and SettingslpurcellDe: pojlare ng

Feading genotype bitfile from [ example.bed ]

Detected that binary PED file iz wl.00 3NP-major mode
Before frecquency and genotyping pruning, there are 58 ZNPs
Applying filters [(SNP-major mode)

90 founders and 0 non-founders found

Total genotyping rate in remaining individuals iz 0.994253
0 5NPs failed missingness test [ GENO > 1 )

wﬁ_ﬁeh—m\ Tredquency test [ MaF < 0 )
fter frequency and genotypihg pruning, there are 58 ZNPs

Writing recoded ped file to [ chriregion.recode.ped ]
Writing HaploView-format map file [ chr8region.recode.info ]

hrnalysizs finished: We 0% 2z lo:Uo:UODl 2006

|3
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- Haploview 4.0betal1 -- chr8region.recode. ped

File Display Analysis Help ke

L Plak | Haplotypes | Check Markers | Tagger |

rs7846514
rs2460338
rs12156420
rs13260587
rs17786052 /

™
AN
N
7
ey,
/
rs2460915 i;ff _
xff
/
|
7

rs754238
rs11203962
rs2946501
rs6999231
rs17178729
rs10105623
rs7835221
rs2460911
rs11204005 /
rs529983

Block 3 (0 kh)
20 21

Block 4 (24 kh)

GE ]
24
27 7

39
a0

26

(£

1] 36
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& Haploview 4.0betal1 -- chr8region.recode. ped
File Display Analysis Help

LD Flot | Haplotypes |Check Markers | Tagger

Block 3 Block 4 Block 5 Block &
[l | O M O 0 BN X = 00
L M | L Bt Mt | L ar ar

L CT .889 AAG 515 GCG .500 CG6.631
135 GG.lDEE%ETGT.ZSS GAG .367 TT .260

278 AGG .223 CAA .078 T6.102
A17 T6G .012 GAA .056
70 40 31 78
Examine haplotypes above o, Display dllsles as:
(%) letters

Connect with thin lines if = % O numbers

Conneck with thick lines if = m % () colored squares

=
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£ Haploview 4.0betal1 -- chrBregion.recode. ped L E| [5__<|
File Display Analysis Help Key
LD Plat | Haplatypes | Check Markers | Tagger
IJsing 20 singletons and O trios from 90 Families. Advanced Yiews
# Mame Position OhsHET PredHET Hit'prval Yal3En0 FamTrio MendErr MAF Alleles Rating

1 rs46d44 261 12707252 0.0 0.0 1.0 100.0 (] (] 0.0 L |:| -

2 rs4E231834 12731869 0,337 0,495 0.0041 3.9 (] (] 0,449 L= W

3 rs7833301 12737416 0.0 0.0 1.0 100.0 (] (] 0.0 e e |:|

4 rs7812965 12737472 0.3 0,395 0.0393 100.0 (] (] 0,272 T

= rse9E1317 12739561 0,435 0,485 0. 4267 3.9 (] (] 0,421 T =

G rs10102302 12745345 0.3 0,299 1.0 100.0 (] (] 0,183 LEH

7 rs13282410 12745511 0,311 0,355 0.3153 100.0 (] (] 0,233 T

3 rs12677284 12752271 0,303 0,316 0.58914 3.9 (] (] 0,197 T

£ rs1204 7628 12761935 0,311 0411 0.0379 100.0 (] (] 0,289 T

10 |rs17121059 12763195 0.1 0,095 1.0 100.0 (] (] 0,05 i

11 rs7a40130 12763279 0,059 0,055 1.0 100.0 (] (] 0,044 T:4

12 |rs10105014 12764400 0.567 0,493 0,2999 100.0 (] (] 0,472 T

13 |[rs117738591 12764720 0.2 0,231 0,3622 100.0 (] (] 0,133 L

14 |[rs7B28117 12772043 0,494 0,424 00,2063 L (] (] 0,305 T

15 [rse991079 12777125 0,159 0,205 0.6647 100.0 (] (] 0,117 Tz 7

L1 AT ST LB alriulalek Kut A T A ST [ B i ] [mT =2 [m] [m] [ . | '_J|

Hw p-value cutoff; | 0,0010
Min genokype %
Max # mendel errors;
Minimum minor allele freq. | 0.0010
Select all ][ Deselect all ” Reset Yalues ” Rescore Markers
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< Haploview 4.0betal1 -- chr8region.recode. ped : Elb_?

File Display Analysis Help Key

| LD Plak || Haplotypes || Check, Markers| Tagger |
Configuration | Resultsl

# Mame Position Cesign Score Force Include | Force Exclude | Capture this allele?
z rs4331534 12731569 0 ] | A
4 rs7512965 12737472 0 O] O] b
5 rsEIE1317 12739561 0 O] O]
& rs10102302 12745345 0 O] O]
7 rs13282410 12745511 0 O] O] —
& rs12677264 12752271 0 O] O]
9 rs12547628 12761935 0 O] O]
10 |rs17121059 12763195 0 O] O]
11 rs7840130 12763279 0 O] O]
1z |rs10105014 12764400 0 O] O]
13 |rs11778591 12764720 0 O] O]
14 |rs7828117 12772943 0 O] O]
15 |rs6991079 12777125 0 O] O]
16 |rs4831378 12753013 0 O] O] 3

Include All ] [ Exclude All ] [ Reset Table ]

{:} pairwise tagging only r? threshald

() aggressive tagging: use Z-marker haplotypes LOD threshald For multi-marker tests

(¥) aggressive tagging: use 2- and 3-marker haplatypes Max tags I:I MIn distance betwesn tags I:I

[ Run Tagger ] [ Load Incudes ] [ Load Excludes ] [ Alleles to Capture ] [ Design Scores ]
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In the remaining time (if any...)

« Extract as a new PLINK fileset just the single
best SNP (rs7835221)

« Using this new file, attempt questions 9-14.

— Here are some clues

* 9) Summary statistics — Hardy Weinberg
10) Standard association test, with an alternate phenotype
11) Stratified association with Breslow-Day test
12) You've already calculated these (i.e. *.assoc, *.hwe)
13) This is already calculated also (i.e. *.missing)
14) Use genotypic association test

Consult the PLINK documentation (http:/pngu.mgh.harvard.edu/purcell/plink/)
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In summary

* We performed whole genome
— summary statistics and QC
— stratification analysis
— conditional and unconditional association analysis

* We found a single SNP rs7835221 that...
— is genome-wide significant
— has similar frequencies and effects in Japanese and Chinese
subpopulations
— shows no missing or HW biases
— is consistent with an allelic, dosage effect

— has common T allele with strong protective effect ( ~0.05 odds
ratio)
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