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The ImmPort Genetic Analysis Tool (IGAT) allows users to analyze their genotype data. The algorithms implemented
in IGAT are adapted from the Haploview algorithm developed by Mark Daly's laboratory at the Broad Institute. More
algorithms for genetic and association studies will be added in future releases. This tutorial is an adaptation of the

Haploview documentation (http://www.broad.mit.edu/mpg/haploview/).

Haploview is designed to simplify and expedite the process of haplotype analysis by providing a common interface to
several tasks relating to such analyses. ImmPort currently supports the following functionalities adapted from

Haploview:

eLinkage Disequilibrium (LD) and haplotype block analysis
eHaplotype population frequency estimation
eSingle SNP and haplotype association tests on population-based case/control studies
ePermutation testing for association significance

For any questions or comments using IGAT, contact us at helpdesk@immport.org.

The schematic in the next slide indicates the flow of Genetic Analysis activities: -

Select Fezearch Projectiz) e

1. Select data from loaded datasets

2. Upload linkage and marker info flles

Set Haploview Parameters

Wiem Analysiz Results
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ImmPort Genetic Analysis Tool (IGAT)

From the Tools menu on the ImmPort home page, select ‘Genetic Analysis’
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Select the Research Project

The first step in using tools in the IGAT is to choose a research project with which the analysis input data and result
data can be associated. Once a project is chosen, Haploview can be run using standard linkage format files and
associated marker info files. The data can be selected from the custom upload option or from previously loaded
datasets.

ImmpPort offers the option to parse genotype data loaded into ImmPort and generate standard linkage files and
marker info files. This allows you to have the convenience of running Haploview directly from your genotype
experiment results.

ImmPort Genetic Analysis Tool (IGAT) ¢

The ImmPort Genetic Analysis Tool analyzes genotype data using the Haploview software developed by
Mark Daly's laboratory at the Broad Institute,

This software is used to perform

-LC & haplotype block analysis

-haplotype population frequency estimation

-zingle SKP and haplotype association tests

-permutation testing for association significance

You will have the option of either analyzing an existing linkage file ar creating linkage file from genotype
data stored in Immport,

Select a research project below and then follow directions on the following pages.

Research Project(s) :.Packageﬂ |

Click ‘Next” to
run Haploview
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Step 1: Choose or Load Datasets
Workflow 1: Select data from previously loaded datasets

ImmPort Genetic Analysis Tool (IGAT) ¢

Research

Brajese Packages4

The ImmPort implementation of Haploview accepts linkage files (. ped) and marker info files {.info} as Input
Data Set=s. Click here to view a detailed description of the two formats

Please make a selection from the options below. One option is to use an existing ImmPart dataset for
Haploview analysis. Another is to upload a dataset from your computer. You can create Haploview input
dataset {linkage and marker info files) from ImmPort geno-typing results by using PED file generation tool.
Please note that currently only genotype data in the format of Hlumina BeadStudio Final report or Affymetrix
genotype .txut file are available for conversion to linkage and marker files.

wiorkflow Selection:

Run Haplaview using existing Linkage File and Marker Info file stored in ImmPort.

®

2 Upload Linkage File and Marker Info File and Run Haploview analysis,
Click ‘Next” to
display the Existing
Input Data Sets

Existing Input Data Sets

[ Prexvious ] [ Mert l [Cancel]

Research Project:  Packages4

Select an existing data set and click M
about a data =et.

may also click on a Data Set Accession to see details

Previous ] [ Mext ] [Cancel

3 items found, displaying all items.

| Data Set Accession Data Set Name Creation Date

;;;3 HOS411 immport_created Decermmber 08 dataset ped D[December 08 datazet ped 12 2008-12-11

Ty HDE556 irmrnport_created t 2245 test 1 2009-02-17

Click ‘Next” to
view dataset
details

O HOS361 custorn_upload rene again rene again Z008-07-28

s found, displaying all items.

Previous ] [ Mext ] [Cancel
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Download and view details of downloaded data sets

Data Set Details

Data Set Accession MNo;

Data Set Mame:
Description:
Research Project:
Source:

The files associated with the dataset are:

Linkage file:
Marker file:
Missing Markers:

HDS411

December 08 dataset ped
December 08 dataset ped 12
Packages4

Immport created dataset

To view the linkage or
marker files click download.
To continue with the analysis
submission, click ‘Next’ to set
the Haploview parameters

December 08 dataset ped .ped Download
December 08 dataset ped .info  Download
MissingMarkers.info  Download

rMarkers that did not satisfy all criteria for .ped file generation. Please see user
guide for further details.

Continue on to Haploview Analysis

0]

Edit the linkage file by uploading subject affection status. Your edit will be based on the latest
'®) affection status if the linkage file has been updated previously.

Click "Mext" to continue with the analysis submission.

Previous ] [ Mext ] [Cancel]

Click ‘Next’ to set
Haploview parameters




[T v
NZ | NMMPODRT

it | A\
s LIVLIVI
/ ~4}'h— = 7

‘4 BICHINFORMATICS FOR THE FUTURE OF IMMUNOLDGY

ImmPort Genetic Analysis Tool (IGAT)

Setting the Haploview Parameters

Further options are presented on the Parameter Setting page.

Haploview saves time by only computing pairwise LD statistics for markers within a certain distance of
each other. The default is 500KB. Enter a value of zero to force all pairwise computations.

Haploview excludes individuals with less than 50% complete genotypes. This threshold can be
adjusted.

The program needs to know which algorithm(s) to use to calculate haplotype blocks, as well as cutoff
parameters associated with each algorithm.

Please choose a color scheme(s) for LD plot display.

Choose allele display mode(s) for haplotype display.
In order to perform association tests, you MUST indicate whether you want to perform single marker

association tests or haplotype association tests.
You MUST also specify how to perform permutation tests and how many permutations are needed for
the program to run.
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Set the Haploview Parameters

Set parameters from the given
Haploview list. Then view the
results. If no parameters are
selected, a pop-up window is

displayed asking the user to select
the minimum parameters: Block
definitions, LD plot color scheme
and Allele display mode.

/— Permutation Tests

L7)
ImmPort Genetic Analysis Tool (IGAT) 2

Select Research i Choose | Thoose Edit Affecticn T Select Haplowiew
Project Woarkflow Cata Set Status Paramebers

Select Haploview Parameters o)

— Input File
Ignore pair wise comparison of markers =; |SDD iKb apart
Exclude individuals with = : !50 | %= missing genotvpes

— Blocks Definitions

Confidence Intervals (Gabriel et al.}
O Faur Gamete Rule
[ solid spine of LD

f_ﬁ'& page at hl?'t;ps:-wau;3ii'nrqu:.{.:-..nel-:-,sa};-':

— LD Plot Color Scheme

e sss !\ Youmust select o least anie alelle display made, You must select at lsast one LD plat color scheme,

O confidence Bounds * Y Youmust select af least one block definition,
=] R =guared

Mode

Flaleles as colorD
CJalleles as letters

=t e Set the Haploview parameters of interest and click
Alleles as numbers . .

- submit. Ref: http://www.broad.mit.edu/mpg/haploview/

Ascociation Tests
GGiation Tests (Single Marker}
Aszzociation Tests (Haplotypes)

¥l perform Permutations for Association Tests Single Marker
[ perfarm Permutations for Association Tests Single Markers and Haplotypes in Blocks
Mumber of permutation tests: (1000 | ta large number may take a long time ta run)

— Blocks
— Block Definition
— Sabriel st al.

Upper confidence interval value: ID.QEF |

Lower confidence interval value: (0.7 |

Upper canfidence interval max for strong recombination value: [0.9

Min fraction of strong Id in info comparison: |D.95
Exclude marks below; [0.05 raF

—<th gamete rule

Fourth gamete frequency min: |0 00 |

[~ Strong S0 Spine

Extend spine id D prime: |05 |

—Block Display
—Lines Display

Thick line threshold: [10 Jove
Thin line threshald : [1 o

submit | [ Cancel |
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View Analysis Results from the selected parameters

Falact Farasrch Chooie Chasis Edit Affection
Profect WorkFlaw Bt Sak Shatui

View Analysis Results

Your Crénotypmg Analysis request was subrmtted sueceschilly. ¥our task od i 4587,
Chck the “Show Analyss History® button to proceed to the [GAT Analyn: Hetory page

View Analysis History and the
Task Id for genotyping
analysis detailed information

|_ Show Anabssis Histons _]<

IGAT Analysis Histury’,"

This page 15 2 bst of the ta ?kf you have submitted to the ImmPort Genetic &nalysis Toolset, The history list
can show up to 50 tazks, IF the number exceeds 50, the oldest tasks will be dropped off the list. Click on 3
task 1D to view more uafanmatmn about the task or to see the results when the task has completad
gxEcution, ‘/

Re
126 items ﬁ;und d|5p!aynn 1 ta 20. [First/Prew] 1, 2, 3, 4, 5, 6, 7 [MNaxtfLast]
'\.L -!I"t Dl!tr" "lﬂT Dakaset rl ‘.
] ! § 3
| Date r:nrl []‘:‘IIP Task Type Accesslon/Nemel -Soukce |.B.I|;ﬂr|rhm Status
ANET 05 0%S T00Y GRS 04 T00F Run_Haploviaw HDE$11 [ Decernber immnport_created Haploview Complabed
10410 10E34iX1 08 dataset ped with drrar
2584 OS0L F00P OS5/ 0L T009 Craate_PED_File HOSE20 ! ZP test PED immpart_crasted n'a Complated
2307154 F30TES ZPF
L] OS0Lf 2009 05 01 2009 Run_Hapiovinw HDEELT f Mew subjedt imimport_crestad Haploview  Completed
Tileddrdl 1irdénd2 affedtion rtatus
43238 OBA0LFI00S 05 OL T00F Create_PED_File HDS61S S 2.5 tant immpark_craabtad n'a Complated

DF=03:11 DF:0%LF
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LD Color Scheme Display
The following tables provide details on the color schemes in the parameter settings page.

Table 1.1: Standard D/LOD Color Scheme

D <1 =
LoD < 2 [wvhite blue
LOD =2 shades of pink/red bright red

Tahble 1.2: Confidence Bounds Color Scheme

iStang Evidence of LD dark grey
Uninformative Ilght grey
fStrnng Evidence of Hecombination ;x-:-xhite

Table 1.32: r2 Color Schemes

2=0 white
EI “r2 =< |shades of grey
[2=1 black

Table 1.4: Alternate D'/LOD Color Scheme

Lo D High D"
\Low LOD lwehite \Shades of pink
High LOD Jwehite grey

(r2 and Alt DYLOD courtesy of Will Fitzhugh)
Table 1.5: Four Gamete Color Scheme
4 distinct 2-marker Hépl'i:lt'j,rhes' \white
[= 4 distinct 2-marker hapl-ntg,rpes |black
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Step 3: View Analysis Results

A job status will change from “In Process” to

For Haplotypes, Note: There is
no text download feature for the
haplotype result so the limit is
the same as the display limit.

For Association Tests, Note:
The limit in IGAT is about
100,000 markers.

Haploview is not intended to be
the only way of testing
association results, but to
provide a straightforward way to
do simple association tests. It is
important to try out multiple
approaches to analyze the data
this way (Barrett et al., 2005).

IGAT Analysis Result Detail

Start Date
2619 03/18/2008 13:55:19
algorithm: Haploview

HDS300
ZP modified jie set

Data Set Accession:
Data Set Name:
Data Set Description:

ZP modified jie set: replace the affection status from O to 1

“Completed” once the job is finished. An email notification is sent when the task is complete.

03/18/2008 13:55:35

Completed

Resuit:

Displayed below, Note that the size of the analysis result could be very large and may take several minutes to load,

e s
= et C

Haploview Result

I . 5 R 664
— ] O '—,EM§'-.2?S
Expand All Nodes 78 o .054

Collapse &ll Nodes 78

¥ Parameters
= LD Plot

E Confidence Intervals {Gabriel st al.)

= GOLD

[Ciownload fmage]
=i Haplotypes
= Alleles as colored squa
= Confidence Intervals (Gabriel et al.)
[Download] [Browse
= R.ssocaamon Tests
= Single Marker

*...

1 1GR1118a 1 G 12:0,119:25 1.000,0.826
2 IGRlll'?a_l (e} 12:0, 117:23 1.000, 0.836
3 IGR1143a.1 & 12:0,120:28 1,000, 0,811
4 IGR1I44a_1 C 12:0, 122:26 1.000, 0.824
5 IGR11693. 2 & 12:0, 11721 1.000, 0.848
6 IGR1Z18a_Z A 12:0, 114:26 1.000, 0.814
7 IGR1219%a. 2 ¢ 12:0, 193:25 1,000, 0,819
8 IGRi286a_1 C 12:0,114:22 1.000, 0,838
9 TSCOL0L718 T 1:11, 9:129 0.083, 0.065
10 IGR1373a_1 T 12:0; 122:26 1.000, 0.824
11 I6R13718_1 T 1210, 112:24 1.000, 0.824
12 IGR136%9a_2 A 12:0, 101:25 1.000, 0,802
13 IGRI3693.1 € 12:0,123:25 1.000, 0,831
14 IGR1367a_1 G 120, 123:25 1,000, 0,831
15 IGR2008a2_2 T 5:5,43:93 0.500, 0,316
16 1GR2008a_1 G 46, 33189 0.400, 0.270
17 1GR2010a_3 A 5:5, 36:108 0,500, 0.264
18 IGRZDllb__l {23 5:1, 57:57 0.833, 0.500
19 1GR2016a8_1 T 5:7,41:98 0.417, 0.293
20 IGR2020a_1 G 10:0, 135:3 1.000, 0.978

[Download]

2481
2.323
2.758
2517
2123
2.688
2.608
z.28

0,058
2.517
2528
2.908
2402
2402
1426
0.768
259

2536
0.503
0222

"~ Mame  Assoc Allele Case,Control Ratio Counts Case,Control Frequencies Chi square P valul

o152
01275
0.0971
0.1126
0.1451
0.1011
0.1063
0.131

05093
0.1126
0.1119
0.0882
01211
01211
h23gd
0.3807
0.1675
01113
0.3703
0.6376

ey

CrTEr

R

et (R e A i i

e e g ek b ol e PR e
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Detailed (zoomed in) View of an LD Plot
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Workflow 2: Upload a Linkage File and a Marker info File

A second method that Haploview input dataset can be created is by uploading a linkage file (.ped) and a marker info file (.info) by formatting
genotype data stored in ImmPort. Only genotype data in the format of lllumina BeadStudio Final Report or Affymetrix genotype.txt file are available
for conversion to linkage and marker files.

; ; L 7)
ImmPort Genetic Analysis Tool {IGAT) @
Fesearch
Prajact: Packages3

The ImmPort implementation of Haploview accepts linkage files {.ped) and marker info files {.info) as Input Data
Sets. Click here to view a detailed description of the two formats

Please make a selection from the options below. One option is to use an existing ImmPort dataset for Haploview
analysis, Another is to upload a dataset from your computer. You can create Haploview input dataset (linkage and
marker infa files) from ImmPart geno-typing results by using PED file generation tool. Please note that currently
only genotype data in the format of llumina BeadStudio Final report or Affymetrix genotype .txt file are available
for conversion to linkage and marker files.

Warkflow Selection:

) Run Haploview using existing Linkage File and Marker Info file stored in ImmPort,
& Upload Linkage File and Marker Info File and Run Haploview analysis.

Previous I Mext | [Cancel]

Select workflow and
click ‘Next’ to continue
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Create a new input dataset

. . L7
ImmPort Genetic Analysis Tool (IGAT) @

Select Research Chooze Upload Linkage and Celect Haploview Parameters
Project Workflow Marker File P

Create a new Input Data Set
Create a new Input Data Set

Research Project: Packages3
Research Project: Packages3
The following files have been uploaded and the data set has been created:
Previous ] [ Mext ] [ Cancel Data Set I HDS432
) ) ) ) Data Set Mame: Bea's dataset
Fields marked with an asterisk * are required. « Description: Bog's dataset 12
.,-" Linkage file: ZP.ped
Data Set Name Bea's dataset 7 Marker file: ZP.info
o \
i Click "Mext" to continue with the analysis submission,
Description Bea's dataset 12 "
ra [ previous | [ Mext | [ cancel |©
In order to create a new input data set, you will need to upload a .
linkage file {.ped) and its associated marker info file (.info). ‘-\‘
Genotype linkage file  |CADocuments and/ﬁéttings'\l:-kilel'x[flesktu:up'xpn -
(.ped) Create a new input dataset
X . : . <«——— | providing a name and a description
Gl_ar‘lflzlt}fpe marker file E.‘-.Du:n:umsnts and SettingzhbkilelhD esktophin and then click next to see the
(.infa) dataset that has been uploaded.

MOTE: Clicking "Next“.w"ill upload the above files into the private project workspace of your chosen
project (Packages3) and create the data set.

’

Previous ] [ Ne,xt ] [Car‘u:el




m 2 IMMPORT  |mmPort Genetic Analysis Tool (IGAT)

BIINFORMATICS FOR THE FUTURE OF IMMUNDLDGY

Set Haploview Parameters

ImmPort Genetic Analysis Tool (IGAT)

| Salect Research || Choos= Upload Linkage and
| Project v o vk flow FMarker File

Select Haploview

Parameters @

— Input File
Ignore pair wise comparison of markers =: HSDD kb apart
Exclude individuals with = : (S0 %% rhissing genotypes

— Blocks Definitions

Confidence Intervals (Gabriel et al.)
[ rour Garmete Rule

O =alid spine of LD The page at htps: M. imm 'murart.net» says:

— LD Plot Color Scherme
Yo must select at least one alele display mode, You must select at least one LD plok colar scheme:

4th Gamete + % Yourust select at least one block definition,

[l confidence Bounds

il R Squared

[J=standard & # LOD

Cark o' /Lop

Ceolo
Set parameters from  Alelles Display Mode
the glven HapIOVIeW alleles as colored squares
list. Then view the [ alleles as letters

[Jalleles as nurnbers

results. If no

[ Association Tests

parameters are
selected, a pop-up

Association Tests (Single Marker)
[J association Tests (Haplotypes)

window is displayed

[~ Permutation Tests

asking the user to

FPerform Permutations for Association Tests Single Marker

seIeCt the mlnlmum DPer’Form Permmutations for Association Tests S le Markers and Haplotypes in Blocks
parameters: Block Mumber of permutation tests: (1000 {a large number may take a long time to runl
definitions, LD plot [ EloEke .
 Block Definition
color scheme and — Gabriel et al.
Allele dlsplay mode. Upper confidencs interval value: [0.98 |

Lawer confidence interval value: [0.7 |

Upper confidence interval max for strong recormbination value: (0.9

Min fraction of strong Id in info comparison: =D.95
Exclude marks belaw: [0.05 [marF

—=th gamste rule

Fourth garmete frequency min: |

— Strong SD Spine

| .4 Click submit to view

Extend spine id D prirme:

A analysis results
— Block Displaw — J
—Lines Display S—
Thick line threshold . [10 Jon
Thin line threshmld @ |1 o
b -~ -
&

Submit Cancel
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View Analysis Results

L2
ImmPort Genetic Analysis Tool (IGAT) 9

Select Research Choose Upload Linkage and select Haploview Parameters
Project W arkflow Marker Filz . B

] ) View analysis results.
View Analysis Results And click ‘Show Analysis
History’ for task details

T our Genotyping Analysis request was submmitted succeszsfully, Your task id 15 3448,
Click the "Show Analysis Historg" button to proceed to the TGAT Analysiz History page.

[ Show Analysis History ]
IGAT Analysis History

This page is a list of the tasks you have submitted to the ImmPort Genetic Analysis Toolset, The histary list can
show up to 50 tasks, If the number exceeds &0, the oldest tasks will be dropped off the list, Click on a task 1D o
view more information about the task ar to see the results when the task has completed execution.

117 items found, displaving 1 to 20. [First/Prev] 1, 2, 3, 4, 5, 6 [MNext/Last]

Click on the Task Task Data Set Dataset
ilracfggqggzariled 1d Start Date End Date Task Type e ey F— Algorithm| Status

445 12/z21/z2008 1z/31/2008 Fun_Haploview HDS4332 f Bea's dataset custom_upload  Haploview  Completed

11:59:11 1322:21

3430 12f18/2008 1z2/18/2008 Furn_Haploview HDS427 f ZP test PED 2.4.1 immport_created Haploview  Completed
16:44:36 16:46:13 an Imrport SMP list

3429 412M8/2008 1z/18/z2008 Create PED_File HDS427 f ZP test PED 2.4.1 immport_created nfa Completed
16:28:24 16:30:24 an Immrnport SHP list

24232 1z/1g/z2008 1zf18/2002 Run_Haploview HDS426 f ZP test PED 2.4.1 irmmport_created Haploview  Cormpleted
11:34:34 12:33:54 bigzet with mid 1K SHP=

3422 12/18/2008 12/18/2008 Create_PED_File HDS426 f 2P test PED 2.4.1 immport_created nfa Completed

11:06:39 11:20:48 bigzet with mid 1K SMPs
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View Analysis Results Detail

Back to History

IGAT Analysis Result Detail

Task Id Start Date End Date
3443 12/31/2008 11:59:11 12/31/2008 1322021 Completed
algorithm: Haploview
Data Set Accession:  HDS433
Data Set Mame: Bea's dataset

Data Set Description:  Bea's dataset 12

Result: Displayed below, The ImmPort enterprise version 2.3 of Haploview can handle datasets
consisting up to about 100,000 markers; The viewable LD plot size limit (browse and png
file displays) is ~1000 markers, There is a 4 Ghyte limit for memory allocation to the
algorithm,

Haploview Result

Expand All Nodes
Collapse all Nodes

Parameters
LD Plot

Haplotypes
Association Tests

Expand the nodes to get
detailed information on the
Haploview results. The
same repertoire is repeated
in Slides 10 - 18
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View Analysis Results Detail

Haploview Result

Expand All Modes:

Collapse &l Modes Expand all the nodes to view

the details of the analysis
results. NO image was available

=l Pararmeters

No Block false for more than 1000 markers
Assoc Test Type [l
Exclude Individuals Missing Genotypes 50
Ignore Pairwise Comp Markers Threshold 500
Nurmber Of Permutation Tests innn
[l LD Plot

= Confidence Intervals (Gabriel et al.)
El 4th Gamete

Mumber Permutations

400 Download Image] [Download Text] [Browse

' = Haplotypes
375 H &lleles as colored squares
35.0 B Confidence Intervals (Gabriel et al.)
o [Download Image] [Download Text] [Browse]

i = &ssociation Tests
30.0 = =ingle Marker
275 # Mame Assoc Allele Case,Control Ratio Counts Case,Control Frequencies Chi square P-value
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MMPORT  immPort Genetic Analysis Tool (IGAT)

BICHNFORMATICS FOR THE FUTURE OF IMMUNOLDGY

Blocks generated by Haploview based on Algorithms

«Confidence Intervals
*Four Gamete Rule
*Solid Spine of LD

Haplotypes
*Display
*Display Controls

Association Tests

Permutation Testing
*Single Marker only
*Single Marker and Haplotypes in blocks

File Type Formats

a). Linkage Format
Pedigree name
Individual 1D
Father's ID
Mother's ID
Sex
Affectation status
Marker genotypes

b). Marker Information File
The marker info file has two columns; marker name and position. The positions can be either absolute chromosomal coordinates or relative

positions.

c). Output File
Single Marker Association Text Output File
Haplotype Association Text Output
Permutation Text Output File




