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1. Introduction

(2) Concept

In recent times, the widespread use of SNP and Microsatellite in both industrial and academic research has led to a
growing demand for genotyping platforms. In addition, the high performance of genotyping technology creates large
quantities of SNP and Microsatellite data. As a consequence, a powerful software capable of performing association
studies between a massive amount of genotyping data and clinical information is required.

Dynacom experts developed SNPAlyze for obtaining genetic marker SNPs of genetic diseases and identifying disease
susceptibility gene(s) and drug susceptibility gene(s) by evaluating their Statistical significance from SNP and
Microsatellite data. Further, this software is capable of analyzing genotyping data files in various formats and displaying
them graphically. SNPAlyze enables an analysis based on the following five strategies: “Case-Control Study,” “Linkage
Disequilibrium Analysis,” “Haplotype Inference,” ““Case-Control Haplotype Analysis (Permutation test),” “Haplotype
Block Analysis,” “Hardy-Weinberg Equilibrium Test,” and “Logistic Regression Analysis (HealthSketch Ver.2.5 or later
is required).”

In particular, applying “Akaike's information criterion (AIC),” for some analyses enables highly accurate results in the
case of non-ambiguous judging of the significance level. In addition, the “Bootstrap method,” which evaluates the
reliability of the statistical value, is available for some analysis methods, such as “Case-Control Study,” “Linkage
Disequilibrium Analysis,” and “Haplotype Inference.”

(2) Hardwar e requirements

Item Detail |
System Standard Pro
Windows 2000/XP/Vista
RAM 512 MB or more 1 GB or more
Disk space 100 MB or more 1 GB or more
Others CD-ROM drive (for software installation)
USB port Interface (details are as follows)

+=Notes
1. User management is conducted by using a protection key on this product. Therefore, one USB port that
connects the protection key is necessary at the time of software execution.

2. Ifyou save the results in Excel file. In order to view these results, software which can open and view an Excel
file must be installed beforehand.
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(3) Consent touse

SNPAlyze and its User Guide can be used upon the following terms and conditions. Please read the License
Agreement carefully. Dynacom is willing to license the software to those users who agree to the terms of this License
Agreement.

(4) Technical Support

Thank you very much for choosing Dynacom's software.
Please note that technical support is available only to registered users. Please fill the enclosed SNPAlyze User

Registration form and return it to us. No technical support is provided to non-registered users.

We offer free support services for a period of 1 year after your purchase, only via Electronic Contact Information. Please
state your problem(s) as precisely as possible and contact us at info@dynacom.co.jp or our support center given below.
Be sure to include your name, the serial number, and configuration information in an e-mail. If you desire to extend the

support services for an additional year, it can be purchased at a nominal rate.

Support Center
Developer DYNACOM Co., Ltd.
Address Yokohama-west Bldg 4F, Kusunoki-chou 27-9, Nishi-ku,
Yokohama-shi, Kanagawa-ken, JAPAN.

Tel +81-45-321-7800
Fax +81-45-411-5860

Electronic Contact I nformation
E-mail info@dynacom.co.jp
URL http://dynacom.jp/

(5) Limitation in analyses
SNPAlyze has the following limitations for analyses:

Products comparison

Major functions
i Standard Pro

Sample 1,000 10,000
Hardy-Weinberg Equilibrium Test Up to 2560 loci
Case-Control Study Up to 2560 loci
Linkage Disequilibrium Analysis Up to 1000 loci
Haplotype Inference Up to 30 loci Up to 40 loci
Case-Control Haplotype Analysis Up to 10 loci
Haplotype Block Analysis Up to 1000 loci
Bootstrap O
htSNP identification O
Corresponds to Microsatellite data O
Open and Save SNPAlyze Data file O
Cooperate with HealthSketch O

- Logistic Regression Analysis* Up to 2560 loci

*HealthSketch Ver.2.5 or later is needed to be installed in order to use this function.
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2. List of Functions & Flow Chart of Analysis

The method of analysis used by SNPAlyze is as follows:
(The functions are explained in detail on each page.)

(Page)
Hardy-Weinberg Equilibrium Test 20
Case-Control Study 24
Linkage Disequilibrium Analysis 33
Haplotype Inference 44
Case-Control Haplotype Analysis (The Permutation test) 51
Haplotype Block Analysis 57
Cluster Analysis 65
Logistic Regression Analysis 68

SNPAlyze Data Analysis Flow Chart

Genotyping]Datal

SNPAlyze\Data
- Y

Text file Excel file

Genotyping
machine export file

SNPAlyze Data file

L

W ‘ Import ‘

Selection of
Polymorphic markers

Hardy-Weinberg Equilibrium Test
Check genotyping data

Selection & execution
of the analysis method

Haplotype Block Analysis

Block construction
and selection for
sequential analysis

Case-Control Study

Calculation of AIC value, Chi-
square value,and an odds ratio

J

Haplotype Analysis

Calculation of
permutation p-value
. J/

Analysis

Calculate linkage
disequilibrium

-
Linkage Disequilibrium

N\
Logistic Regression Analysis

N
(Cooperation with HealthSketch)

Calculation of odds ratio
and p-value

N

*HealthSketch Ver.2.5 or later is required for Logistic Regression Analysis.
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3. Project Settings

In order to use SNPAlyze, configure the project settings. Please configure the format of genotyping data, etc., at this
point. Further, refer to the maximum sample size and Polymorphic marker size that can be simultaneously processed.
Remember that the program cannot perform the subsequent analysis if not configured.

B Process
Click “Project Settings” in the Option menu. The Project Settings dialog box appears.
Please configure the following items.

(2) Genotyping data

The format of genotyping data is configured here. Please input the special symbol (“slash” or “comma”) that is used for
the separating character used to represent each SNP and Microsatellite genotype by two alleles (A/G, 133/135, etc.). In
order to correspond to a prior version format, it is possible to input each genotype using a unique string. In this case,

. — Genatyping data
Item | Setling e
: vl
Diata limitations Separate alleles with : [slash]

Analysis limitations

Maximumn allele number per locus - 16
Compare sting —SMP data
Others ajor Allele Homozygote : I'I—
Heterazpgate 2

Minar &lele Homozpgote : 3

OK Cancel |

The articles in which setup and reference are possible are as follows:

# Secparate alleles with:
Please assign the separating character (slash or comma) for representing the genotype by two
alleles.

# Maximum allele number per locus:
Display the available number of alleles per locus. (For reference only. The number cannot be
changed.)

#® SNP data
Please input the string that represents each genotype when the SNP genotype data has been
inputted using a unique string.

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.
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(2) Comparestring

You can select to discriminate between lowercase and uppercase characters when totaling genotyping data.

. Compare string
Item | Setting

[ ata limitatiors
Analysis limitations © Case insensitive
Genotyping data  Separate alleles '/ [glagh]

Compare string

& Case sensitive

Others

oK | Cancel

Please select one of the following.
#® (Case sensitive

If you wish to discriminate between lowercase and uppercase characters, check “Case sensitive.”
# Case insensitive

If you do not wish to discriminate between lowercase and uppercase characters, check “Case
insensitive.”

For example, if you use both uppercase and lowercase of the same character to describe the Major and Minor
allele as follows, check the Case sensitive check box.

AA Major allele homozygote
I > Aa Heterozygote
aa Minor allele homozygote

(3) Data limitations

You can refer to the maximum number of columns and lines per data sheet into which genotyping data can be input. If a
large amount of data is to be processed, this software is able to add the required number of data sheets as Excel is.

Furthermore, you can refer to the maximum number of data sheets that can be added. (For reference only. The number
cannot be changed.)

D ata limitatiar:
Itern Selting
b aximum marker size per sheet 256
Analysis .Iimitat\ons b awirnurn sanmple size: 10000
Genotyping data Separate alleles '/ [slash]
Compare string M arimum sheet size: 10
Others

Ok | Eancell

The articles that can be referred to are as follows:
# Maximum marker size per sheet

Display the maximum number of Polymorphic markers that can be inputted in one data sheet.
# Maximum sample size

Display the maximum number of samples.
# Maximum sheet size

Display the maximum number of data sheets.

8
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(4) Analysislimitations
You can refer to the maximum number of samples and loci that can be processed simultaneously by each analysis
method. (For reference only. The number cannot be changed.)

. i~ Analysis limitation:

[Setting | Maximum Mazimum
Locus size  Group size
Haidp-weinberg Equilibriurn 2560 5

Genotyping data  Separate alleles -/ [slash]
Campare shing Caze-Control Study 2560 10
(Others Case-Control Haplotype Analysis 10 &
Linkage Disequilibrium Analysis : 1000 5
Haplotype Inference : 40 5
Haplotype Block Analysis 1000 Ma
Logistic Regiession Analysis : 2560 2

OK

(5) Others

Initialize the setting conditions for each analysis, and warning messages.

Other
Item [Setting |
D ata limitations .
Show all warhing messages : Resst

Analysis limitations g . g il
Genatyping data  Separate alleles ;' [slash] Use default analysis settings Rezet I
Compare string

0K | Cancel

# Show all warning messages: Initialize the display setting of warning message. (Refer to

section “14-(1)” for more information.)
#® Use default analysis settings: Initialize the setting conditions for each analysis.

2 (Click the “OK” button when you complete configuring the “Project setting” dialog box.

These setting conditions are applied to all the data used for analysis. The settings here are adapted to all the
data that will be analyzed. When the input form of Genotyping data etc., is changed, it is necessary to
reconfigure.

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.
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4. Input/Output

(1) Fileformat
SNPAlyze is able to read and analyze the following types of SNP and Microsatellite data files:
[1] Microsoft Excel files (.xls, .xIsx format)
[2] TSV (Tab Separated Values) / CSV (Comma Separated Values) file
[3] Biotage PSQ96 export file
[4] ABI company PRISM7900 export file
[5] SNPAlyze Data file (.slyz format)
Since multiple data sheets can be imported, the comparison of analytical results between different data sheets is possible.

< Fileformat >
Please input the data in the form of English one-byte characters.

M EERAEE 1. Sample- index 2. Genotyping data
=5 i Ll 1
Froject sattings Data | inden [ [E] ] W) [G] =]
inde 3 5 g e
= 1| samplel} £/ 1313 A AlA 143115 | fCase
LHEIAE sampled] | C/T 141125 A ci 1437143 | |Case
Hardy-Weinbere Equilbliu.  8/31 1328 sampled  C/T 133133 AJA ciC 1237149 | fCase
- [ Statistics sampled] | ©T 133133 |AA co 1487143 | fcass
4. Expl | . | Detail nformatian sample] /T 1320123 A Adk 1517149 | |Conwol
. exXplorer 5IFR) Gase-Control Study /31 1329 sampleb|  T/T 133129 A Al 155141 | | Contial
fa e v | i P Y So—_ 1 | (T
samplet ‘ontiol :
- [l Detall information sampled]  C/0 123129 AL cic 1537145 | fcase = 3- Group data (subJCCt)
EIE Gase-Contral Haplotype 8/31 1329 samplell  C/T 132433 |AJA C/a 143147 || | Contral
- [E2] Permutation test samplel]  CT AT AA A 1537143 | |Case
Lirkage Dissquilibrium 8431 1329 samplelf /T 1315 AR At 1571143 | |Case
P Data samplelf /T 13313 AR A 1517141 | |Case
o[ sampleth €T 1313 Ak =N 1571143 | fcase
LD Map(Gricd 5 sampielf /T 138425 b o 1551141 | fcorma |
- [EILD MapBitmap) 6 samplelf | C/T 131129 A A 141145 | | Contial
EIE Haplotype Inference 8/31 1330 7| sample ? 1354132 A [} 147143 | | Control
. 2] Heplotype fraquency 8| sampletf 7 1320138 A At 1437145 | [Case
- sk i UL | I R VR | ot
. oric
30 Haplatvpa Blook Anabsis 8741 1331 T A3 A a8 159/141 | | Conuel
et T 195193 |AA /A 1477141 | | Conel
LD Map o7 133132 AA Add 143143 | |Case
v EBILD Paiwise T 132135 Ak Al 1437145 | [Case
. =] Sample Dite o2 8/28 1033 o 135133 Ak i 1431143 | fcase
T 13T AR At 1437141 | | Contial
[Sample_Dato Nl s 20054244 [ 192 AR cia 1437145 | |Case
4l | | 0| i
[Status [1332 4

SNPAlyze data sheet

1. Sample index
Each sample name is inputted into the first column. The sample name inputted here is used
when outputting the diplotype. (Refer to “9-(2) Explanation of the results” for information on
output diplotype.)

2. Genotyping data

SNP or Microsatellite genotyping data are inputted with two alleles and a separating character
(slash or comma). For instance, in the above data sheet, genotype is represented as A/C,
133/135, etc.

In order to correspond to a prior version format, it is possible to input each genotype with a
unique string. For instance, for SNP-1 in the above data sheet, A/A, A/C, and C/C represent
three genotypes (Major allele homozygote, Heterozygote, and Minor allele homozygote). It is
possible to analyze the data, which are defined as those three genotypes with unique strings,
such as 1, 2, and 3. However, these must be unified among the data sheets in use. (Refer to “3-
(1) Genotyping data” for information on genotyping data settings.)

3. Group data (Subject)
In the case of either “Case-Control Study,” or “Case-Control Haplotype Analysis,” or “Logistic
Regression Analysis” the column inputted with the trait information of each group (for example,
“Case,” or “Control”) is required. Please register the Subject before conducting the analysis.
(Refer to “5- (1) Registration of Subject” for information on registration of subject.)

10
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The data sheet being imported
and the sheet of the analytical
result obtained by using this
data sheet are displayed on the

EIFE Hardy-Weinbere Equilibliu.
Data tab. Each sheet can be Statistics
redisplayed by clicking on - Detail information
Explorer. When multiple data - Gase-Control Study 8/31 132

sheets are imported, the data

Project settings  Data

for Windows

B[] sHPAlyze Ver 500 Pro
B Sample D 0

- Statistics

Display last saved
date of imported

sheet can be displayed as the Retsil i mstion

-8 Gase-Control Haplotype . 8431 1329
Permutation test
-EI[& Linkage Disequilibrium

topmost window by clicking Finished time of

i hi . When th i
it on this screen. When the /31 132 each analysis

data has been saved in the

Pairmize Data
------ LD MapiErid

LD Map{Bitmap}

-E8 Haplotype Inference 2431 123
which the data was saved Haplotvpe frequency

instead of the period | @ Diplatype matrix

software for more than 60
days, the last date (according
to the Western Calendar) on

for which the data was saved, 108 Haplotype Black Analysis 8/31 13

= Old data (last
is displayed on the right-hand | . saved dat(e more
side of the name of the data - ELD Ma_p )
...... LD Pairwise than 60 days

sheet, while the analysis
completion date is displayed
on the right-hand side of each

------ [T Sample_Data_MoDZ.xls
------ E Sample_Data_Mo03.xlz

g/281033 | before) have this
2005;2;‘4/ format

analytical result. In the Project 4| | »]
settings tab, the analytical
conditions can always be viewed.

(2) Input SNP and Microsatellite data
Enter SNP and Microsatellite data using the keyboard.

B Process
1. Click “New” in the File menu.
2. An empty data sheet appears.
3. Enter the SNP index and SNP data in accordance with the previous page. You can also copy and paste the data
from Excel or text files into an empty data sheet.

I*-Not&c (Index)

1. Polymorphic marker
The index of any Polymorphic marker must not be as same as that of any other columns.

2. Null data and typing error data
SNPAlyze is capable of considering null (void) data and typing error data for estimating Haplotype Inference. (Refer
to “9-(1)” for information on “Parameter tab in Haplotype Inference.”) However, they are not recognized in other
analyses.

3. Discrimination between lowercase and uppercase characters:
When totaling genotyping data, discrimination between lowercase and uppercase characters depends on the Compare
string setting (3- (2) Compare string)
If you wish to discriminate between lowercase and uppercase characters, check the Case sensitive check box.
Otherwise, check the Case insensitive check box.

11
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’*—Not% (Resize a data sheet)

1. Click “Sheet Size” under “Edit” in the File menu; this provides a dialog box showing the maximum number of

columns and rows.

2. To change these values, input appropriate values into the “Marker size per sheet” and “Sample size” text boxes; then,

click the “OK” button.

Marker sie pershest 255 =] ® “Marker size per s!]CCt text box
. _l—f Input the maximum number of columns.
Sl s e = “Sample size” text box

Input the maximum number of rows.

Cancel |

(3) How to open afile
[1] In case of Excel and text files

B Process
1. Click “Open” in the File Menu. An “Open” dialog box will appear.
2. Select a file for analysis.

Open HE! The selected file path appears.
Loak e [ 23 My Dacuments r] e ®BckE-

My Pichares

|ndex7
¥ Sarmple

|D#My Documents¥SHPAlyze¥y 5x_Manual_for user¥

W Palyrarphic marker oK. I Bere]
G|

Cencel Show Data Information check box =~ @==
Specify the index information of the selected file.

File name: |

Ll L«

Files of type: [Dpenable Fies (shyz: “k: )

3. Check “Polymorphic marker” when the selected file includes a Polymorphic marker-index. In the same manner,
when the selected file includes a sample-index, check “Sample.” (Refer to “4-(1) File format” for detailed
information on analysis data sheet format.)

4. Click the OK button. This closes the dialog box.

2 The contents of the data window are displayed after a read operation if the “Show Data Information” check box

is checked.
Data I ot
File name Sample Dats Mol sds T a1 ®  This window shows the identified genotyping data and
RS group data types in the “Data” column and the
CAT . -
AfA 21z summation of the number of each identified type from
C/G 66 o .
1217121 60 the entire inputted sheet in the “Count” column.
T/T 56
CAT 42
Sk 3B
133133 34
Caze 27
AT 26
1407140 26
1217119 26
BAE 24
-
Kl _'l_I
o] % |

12
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[2] SNP data import (Biotage PSQ96 export file, ABI PRISM7900 export file)
It is possible to import and analyze a text file exported by the above typing devices.

B Process
1. Click “Import Typing Data” in the File Menu. The “Data Import” dialog box will appear.

Folder list box
Select a folder for the exported file.

® Drive list box
SNPAlyze - Data Import Select a drive for the exported file.

Folder I Drive / - File Attribute ® File Attribute frame
=B [E| | @ embsm= Specify a file attribution.

" sample to snps
B demn data Bl See .paragraph 4 for further
i Fi details.

* tyt P ile: Format

f* PS096 ~
File Selected File . N
datat b2 ¥ [RErE ™® File Format frame
data2 b ~ Replace Specify a typing device.
data3.td " Automatically
datad.tid s | ~

i+ Manually SN .

~e Replace frame
Select the method for replacing the character strings
ok Appl Cl .
—I ﬂ ﬂl that are used in the data sheet. See paragraph 4 for
further details.
Selected File list box
I The file selected in the “File” list box appears.
—® File list box PP

All files, which are included the folder you select, appear.

2. Specify the folder that contains the file chosen to be analyzed from the “Date import” dialog box.

3. Select a file from the “File” list box and click the il button to add the file to the “Selected File” list box.
4. Input the information for the added file in the “Selected File” list box.

@ File Attribute frame (input attribution of the file)
Select “snp to samples” when you wish to handle several samples (versus) one SNP.
By contrast, select “sample to snps” when you wish to handle one sample (versus) several SNPs.

@ File Format
Select “PSQ96,” when the file is a PSQ96 export file.
Select “Prism7900,” when the file is a Prism7900 export file.

@ Replace (Configure the method of replacing character strings)
Select “Automatically,” for automatic replacement of the character strings.

Select “Manually,” for manual replacement of the character strings.

5. Click either the “OK” or “Apply” button when you complete configuring the “Data Import” dialog box.

2 The selected file is read and the required data sheet appears.

13
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*Notes (Biotage PSQ96 export file, ABI PRISM7900 export file)

1. Relationship between WELL and the Sample in reading several files.

“snp to samples:” The sample that corresponds to each WELL must be identified among the export files.
“sample to snps:” The SNP that corresponds to each WELL must be identified among the export files.

2. Replacing character strings with numeric values in data sheet.

Character strings in “Prism7900” are automatically replaced as shown below:
Allele1=>1, Both->2, Allele2>3

In case of “PSQ96,” characters are replaced with slashed strings. An example is given below.
G/G~>1, G/T>2, T/T>3 (in case of G/T)

Notice: Replacement does not occur when there are no heterozygous combinations.

¢N0t$ (Index)

1. Index data

All column indexes must be different from each other.
All row indexes must be different from each other.

2. Column Index
This appears in the results of Haplotype Inference only.

14
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[3] SNPAlyse Data file
This file includes genotyping data and all analysis data collectively. If you open a file that saved as this file
format, the genotyping data and all analysis data will appear. You can continue your analysis, or share the
genotyping data and all analysis data by distributing this file to other SNPAlyze users. (Please mind this file
include genotyping data)

*How to prepare SNPAlyze Data file

After your analysis, the genotyping data and analysis data can be | Eile =i Wiew Ontion Help

saved into a SNPAlyze Data file by clicking “Save SNPAlyze” or ﬁ:n___ 2:[}22
“Save SNPAlyze As...” in the File menu. Import Typing Data.. Gtr+l 2l
Otrie3

B Process

Save SNPAlyze

Exit

1. Click “Open” in the File Menu. An “Open” dialog box will appear.
2. Choose a SNPAlyze Data file for open. (The file extension is “.slyz”)

Open 2]
Look ju [ My Documents s «E3EcrE-
My Pictures
File name = Gpen |
Files of lype: [ Openable Fies (*she: * s “tat) =] Cancel
|

2 The selected file is read and the genotyping data and analysis result appears.

ile  Edi

View  Window Help

DIEE] &%

Project settings Data |

= shPalyes V6 Pro
* BT Sample_Data_No2xls
B8 Case-Control Study
[=] Statistics
Detail information
I8} Hardy-Weinbere Equiliblia
[ Statistics
Detail information
Linkage Disequilibrium
Pairmise Data
LD Map(Grid)
LD Map(Bitmap)
plotype inference

~ [ZZ] Detail infor mation
~ [ZZ] Diplotype matrix

27211913
9/2619:37

9/2619:38

9/2619:38

9/25 1939

o o]

{ in 1]

index No  SNP-1
] |

e—

2 3 4] t
SNP-2  SNP-3  SNP-4® SNPS"

index

1] 2

indes SamplelD  H
Japaness-1

aplotype 1 Haplotype 2
1 3

| Status

2| Jspaneses 2 2 L
3] Jspanese3 2 5 =
4] Jspanese-4 1 1 2
e 1 3 .;I
I

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.
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(4) About Data sheet import

SNPAlyze Ver. 5 or later can import multiple data sheets. The data sheet that has been imported is added to Explorer as

follows:

EERT

Eib Edt Vow Analss Opton Windom Hob

EERT
Eib Edt View Auabsis Windon el

D||| %[
I —

Proect settngs Date

g

=lolx|

| SNPAlyze Ver500 Pro inde EU] [EE) [EE] THld) ) E) 7). ﬁl [ IE SNPAze Ver500 Pro 3 T 4
SNPI st b2 Meked Meked SN SNPS G Cowl e
58 Herdy-Verbere bl 8/ 145 1 Lnet 3 i 2 10m1z 3 0B Herty-Verbere bl 8/ 145 s s 0 012
22 2 213 A i omi  orms oo 2
BN S e o - oo x RE oms o 0w 02
Lined (et T x| 00585 00708 00463 025
o/ 140 s | o/ 1400 oue  omm ome 0w
Msttsies FO - 7 Msttsies s oom  omo o

21 Dot infmatin Line? SNPe  SNPS  SNPE  SNPT 21 Dot infmatin 0ost 1igESs 00491 zj;]
v et i we s 58 n o g . 051 14 | .

5158 Case-Certrol Haplatys -
] Perutation test

w140

i 1 astEE
BaceCoe Mook W 2 1o
Paeretel [ooae 3 zm 1

2 = 25

1o e s o

SETE] s 1

O|=|a| [

Proect settngs Date

2] Permutation tect
w140

e | contd]

Sk, o

oobope
Pemuationtes | Coniganeytabl | Sttt it |

L Shon

itz

Thieshokd e

MEH0 2 I R I T G| 0 | =
Bkt eee 81 1400 L1y Lenen o O N || e T T T T ACINOM) |crsaume |01 prake |02t
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for Windows

5. Data Definition

Select the SNP or Microsatellite markers for analysis. Moreover, in the case of an analysis by groups
please register the Subject information. It is necessary to perform the above operations before analysis.

(1) Registration of subject

In the case of analysis by groups, please select the subject indexes that include group information. Registration of the
subject is required for the entire genotyping data according to groups, such as case-control study.

(It is necessary to input group information for the group that each sample belongs to, when the sample is
analyzed.)

B Process
1. Click “Subject Information” in the Edit menu. The Subject Information dialog box will appear.

S Information

®  Sclect the index that includes the group information.

Shest 2| Shest 3 |

O SNP-1

[m] MICRO-1

O SNP-2

E fn:fnanz 2. The list of indexes included in each data sheet is displayed on the left

Sueat side of the dialog box. Please select the subject indexes, which include

0 MicRO: the group information. (Selected subject indexes were inputted in the 5-
B e (2) subject information combo box.)

0O SNP-7

E s 3. Click the “OK” button when you finish configuring in this dialog box.
0O SNP-3

E ffchpﬂwun-s "Not&s

B e 1. When changing the above setting, please select “Subject

E e Information” in the Edit Menu and reconfigure.

[ SNP14

Cearsl | ok | Cancel |

(2) Selection of Polymor phic markersand groups

The genotyping data inputted into the data sheet is tabulated, and the total and frequency of each allele are displayed.
Based on the information obtained from the Hardy-Weinberg equilibrium (HWE), a minor allele frequency (MAF), and
a marker type, polymorphic markers can be automatically sorted out for analysis. Please select the Polymorphic marker
to be used as the target for the analysis. In addition, in the case of analysis by groups, please select the group that is the
object of the analysis. (In the case of analysis by groups, it is necessary to configure section “5- (1)” first.)

B Process
1. Click “Data Information” in the Edit menu. The Data Information dialog box will appear.

Each type of polymorphic marker is displayed.
You can change the marker type by clicking on a marker.

Sheet 1 | Sheet 2| Shest 2]

Genotype information

Select [Index Mark: Sorah TCourt G
SHP SHNP Aj:D Npe ol Tequency
MICRO- M3 o TS
SNP-2 @jﬁ Genotype Information frame:
The number of summations and frequency
.
SHP-4 LB of each genotype are displayed.
MICRO-2 — Tc T
SHPS . lele ouht - raquen[clz_l% | I
SNP6 5 R o
SNP-7 £ e 2 Allele Information frame:
SNP-E .
MICRO-4 The number of summations and frequency
SNP-3 —Subjst mm,mat,on4| of each allele are displayed.
A sNP0
MICRO-E [] [Defaul] Select Group [ Mearing
SHP-11 [] Subject-1 Caze Case

/ MICRO-6 [[] Subject-2 Control Cantral

Ll _— L 3 Sporadic | Sporadic

Display polymorphic markers in the data sheet.

»

QheckA\Il Clear All | Show limitations »> | 0K | Cancell
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2. Selection of Polymorphic markers

for Windows

The list of Polymorphic markers included in each data sheet is displayed on the left hand side of the dialog
box. When you click the Polymorphic marker name, the information on the marker is displayed on the right
hand side of the window (On the Genotype Information and Allele Information frame). Please select the

markers for analysis. (The genetic markers that were selected in the Select sequence will be analyzed.)

3. Selection of groups
The combo box in the subject information frame consists of the subject indexes that were registered in
section “5-(1)”. The group information included in the subject data is displayed in the Group column. Please
select the group that is the object of analysis. (The group selected in the Select sequence will be analyzed.)
In addition, the Meaning column is editable. Each result is displayed using the group name inputted here.
Please input a concrete group name, such as case, control, sporadic, etc.

mint

setting in section “3-(2) Compare string”.

Status Input
Case Case or 1
Control Control or 0

.

* The following values are available. (You can specify this
value with uppercase or lowercase characters based on the

=

Cooperate with HealthSketch V2.5 or later, SNPAlyze perform logistic regression analysis for each SNP.
Please refer to the following tables for input Case and Control information on Meaning column.

Meaning column input example

Group | Meaning |
Caze |1
Contral §0

Select

=/

4. Automatic selection of polymorphic markers
Clicking the "Show limitations" button on the bottom of dialog box opens the settings screen, as shown in
the following figure.

Automatic selection results in
the color display of a cutoff
value part of polymorphic
markers for exclusion.

Select the selection criterion
for automatic selection of
polymorphic markers.

Sheet1 | Sheat 2| Sheet 3| ~5NP-1
Genatype information
Select Index b arker type | HWE p-val...| MAF for Al
SNP-1_ |SNP 0347 0.2917 Genoype [Court [ Frequency
Ol MCRO1 M5 0 Ll g; 31223
O SMP-2 SNF 0.9431 0.0 3 0.0825
SHP-3 SNP 0.888 0.29 -
O MICRO-2 | W5 1]
O SMP-4 SNP 0.0347 0.24 Allele information
] MICRO-3 | WS 0 ] e g
] SNPE  SNP 0.8853 0.02 - EE oEn = 'Eq“;r;?g e
O SMP-6 SNF 7.B17E-8 0.33 C on 02917
O SNP-7 SMP 0.0196 0.2245 .
MNP-8 SHP 0.3447 0.2917
O MICRO-4 WS 1}
| SNP-9 SNP 0.5431 0.01 — Subject information
SMP-10 SNP 0.8588 0.23
(] MICRO-5 WS 1] [ [Defaul] Select Group |Meaning
(| SMP-11 SMP 0.0347 024 [ Subject-1 Cae Caze
O |MCROE | MS 0 [ Subject 2
L] SNP12  SHP 0.8853 0.02 2UbEEls Set the cutoff value and its application
O SMP-13 SMP 7.817E-8 0.33 . .
O sNP14 SNP 0.0196 02245 group for each selection criterion.
/ I
Check mark:
oo Tarer - —HWE p-value
Select Ikem Setting
0,05 for &1l Group Al -
-4 Iinor allele frequency 0.7 for &l
8 -l Lt off I
Select polymorphism SHP REEEE ity
Check All | Clear &l | Cloze limitations << | 0K | Cancel |

By changing the "Check marker" option as follows, the automatic selection method of markers for analysis can be set.
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for Windows

@ HWE p-value
Polymorphic markers that do not satisfy the Hardy-Weinberg equilibrium can be excluded. The selection
criterion is the chi-square goodness-of-fit test. When the group is set, the subject group of the Hardy-
Weinberg equilibrium can be changed in the Group combo box. Moreover, the cutoff value of the p-value
can be arbitrarily specified. (Default = 0.05)

Check markers

. HWE p-walu
Select Item Setting
0.05 for Al Group Al b
Minar allele frequency 0.7 for All
f -l b off |
Select polymorphism SHNP FrEfsEL e

Checkal | Clearal | e —— | oK. | Cancell

Select the group to apply to cutoff value.
If “All” is selected, all the data are applicable.

@ Minor allele frequency
Polymorphic markers with a minor allele frequency below the prescribed value can be excluded. When the

group is selected, the subject group can be changed by using the Group combo box. Furthermore, the value
of the frequency used as the criterion can be arbitrarily specified. (Default = 0.1)

Check markers

I Select | Item | Setting |
HWE 01.05 for Al Group 4l hd

09 (e Mirirum MAF [
Select polymorphizm SHP il
Checkal | Clearal | T — | oK | Cancell

Minor allele frequency

@ Select polymorphism

Subject markers can be selected according to the type of polymorphic markers. Select the type of subject
markers used for analysis from the following options: SNP, Microsatellite, and Unknown.

Check markers

- Select polpmorphi
Select | Item | Setting | hiizrn

HWE pevalue 0.05 for Al e
Minor allele frequency 0.1 For All ¥ Microsatelite
o 3 5 5 ™ Unknown

Checkal | Clearal | e —— oK. | Cancell

alyrarphizm

5. Click the “OK” button when you finish configuring this dialog box.

‘-Notes

1. When changing the above setting, please select “Data Information” in the Edit menu and reconfigure.

19
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6. Hardy-Weinberg Equilibrium Test
The Hardy-Weinberg Equilibrium Test evaluates the differences between the actual observed Allele number and the
expected Allele number in Hardy-Weinberg Equilibrium at an SNP site, which are calculated by the Chi-square test. In

cases where the chi-square test is not applicable, the exact test and the exact test with Monte Carlo simulation are also
available.

B Process

(2) Select the objective polymor phic markersand configurethe analysis conditions.
Click “Hardy-Weinberg Equilibrium” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus Tab
1. Selection of Polymorphic markers

Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed and Selected list box using the il and << | buttons.

These tabs correspond to the page number on the data The P?IyTo?glg mark;a rs_that

sheets. The Polymorphic markers contained in the selected are not selected for analysts are
] displayed.

sheet are displayed.

Data Setup - Hardy-Weinbere Equilibrium

Data Setup — Hirdy-Weinbere Equilibrium

Selec LocusT Parameter ] Select Lo usT Parameter ]
Sheet 1 | Sheet 2| Sheet 3] Sheet 1 Sheet 2| Sheet 3]
Remowed Selected Remofed Selected
MICRO-2 & SMPE MICRO-2 |«
o3 I R 2l SHP-G 53 I &l
g SHP-7 MICRO-3 _I
MHP- SNP-8
MICRO-4
SMP-3 &2
W Subiek Lo | ¥ Subject 0K |
Subject-1 Subject-1
I =l \j Cancel | I =l j Cancel |
\

e

Objective Polymorphic markers for analysis selected
at section “5-(2)” are displayed.

2. Selection of the subject

In the case of analysis by groups, it is necessary to select the subject that includes group information. Please
check the “Subject” check box. You can select a subject index that was registered in section “5-(1)”. If you
registered several subjects, please select one of them. (Only subject indexes chosen in section “5-(2)” from the
group information included in the selected subjects are used.)

Veinbere Equilibrium

Select Locus T Parameter ]

Sheet1 | Shest 2] Shest 3]

Removed Selected

]
«]

———o

Display the subject index registered at section “5-(1)”.
&I In the case of analysis by groups, select the subject that

—— Cancel includes group information.
Subject-2
Subject-3

20
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@ Parameter Tab

Configure the analysis conditions.

ffeinbere Equilibrium

Select Locus | i

Check here when applying the Yates's

:]

~ Goodness of fit test continuity correction.
IV vates' correction
[&pplied with SNP type marker only]
v Exact test — 1 Check h h lying th .
: o eck here when applying the exac

Masmum sample size 200 :: test.
M azimum Tepe number of Alleles |3 =

v Monte Carla Simulation ————— ® .
e o = oK. Check here when applying the exact

=l test with Monte Carlo simulation.

Cancel |

1. Goodness of fit test frame

Check here when applying Yates’ correction for chi-square goodness of fit test. This correction applies only for SNPs
type polymorphic marker. (i.e. type number of allele is only two)

2. Exact test frame

Check here when applying the exact test. Construction of all the possible combinations of contingency table in the exact
test may be time-consuming when a large number of samples and type number of alleles are involved. By using the
settings of “Maximum sample size" and "Maximum Type number of Alleles,” the exact test can be manipulated to stop
execution when the marker exceeds the specified sample size and type number of alleles.

3. Monte Carlo simulation frame

Check here when applying the exact test with Monte Carlo simulation. The iteration count can be selected between 1,000
and 1,000,000 (initial value: 1,000). Although the accuracy increases with an increase in the iteration count, the time
required for the analysis simultaneously increases.

Hint

The time required for the completion of the exact test is short when polymorphic markers of the SNP
type (type number of alleles = 2) are used. However, when polymorphic markers of microsatellite
type (type number of alleles > 2) are used, the time required for the completion of the exact test is
very long. Hence, the selection of the exact test with Monte Carlo simulation is recommended.

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed.
You can quit the analysis at any time by clicking the “Cancel” button. In this case, the results will not be
displayed.

21
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(2) Explanation of theresults

The results can be saved into a TSV file by clicking “Save” or “Save As” in the File menu.

W Statistics window

Displaying statistics that are calculated from inputted data.

for Windows

Marker type Statistics Locus information ~ Allele count
=10] x
Eile Edit View iindow Help —18] x|
DlE| 7B
x| [ gzse | conirol|
Project settines Data | index Statitics || I Locus infmation. | [ =
=[] SHPAlyze Ver500 Pro i it Ersipeho
lates' comection
| o[ Sample_Data Nol2xls /2 index Markerype A0 e Df pvale | Ewactpwvalue | [Monte Cailo {umber of genalypes | Mumber of alllis  Allele counfs
T - lat
"R Hardy-tWeinbere Equilibliv..  6/31 20 arker] izt
15/5NP1] SNP 0185 1 G843 1 i 3 2 74
Yail inf + 16 SNP-1 SNP 0000 1 99R36E 7 41B8E1 747E-T 3 2 74
Al information 17/shP1] sMP 0166 1 GEIBEA 48346E4 485E-1 3 2 74
18/5NP1q  SNP 0020 1 G.873A 1 | 3 2 74
19/5nP1d SNP 0177 1 673831 4.2B46E1 4231 3 2 74
20 SNP-2§ SNP 0041 1 B38EBEA FA159E1 FATE- 3 2 74
21 sNP-2] [sNP 0003 1 82413 1 i B B 72
22|5nP-2] | sNP 0013 1 GO0B28EA|  34421E-0 366E-1 3 2 74
23/ SN2 [SNP 03 1 90828 3MZIEA 366E-1 3 2 74
I BE 3406 1 BIMED 1 1 2 2 74
25 SNP24  SNP 0106 1 74676E1 26771E1 2241 3 2 74
26/5NP2f  SNP 0105 1 7ST6EA|  2E77IEA 263E-1 3 2 74
27/ SnP-2] [SNP 7000 1011819 1 i 2 2 74
28/ NP2 snP 2149 1 142621 972E2 11E 3 2 74
29 SNP24 SNP E953 1 B3RB4E3 387EE-3 4E-3 3 2 74
30/ SNPa  SNP 2143 1 14267 G7RE2 37E-) 3 2 74
31 5nP-a] [SNP 0452 1 BOI1%EA 2967E1 29961 3 2 7a|>
[Status [ 1432 |z

—®  Group Tab
In the case of analysis by groups, the results are displayed per group. The

group name (Selected in section “5-(2)”) appears on each tab. To obtain the
result of a particular group, click the tab with that group’s name.

The details of the outputted item are as follows:

® Marker type

Displays the types of polymorphic markers, which are “SNP”, “MS”, and “unknown”.

#® Statistics

The results of the chi-square goodness-of-fit test, the exact test, or the exact test with Monte Carlo simulation are the

output. The cell that has a p-value below 0.05 is displayed in color.

® [ocus information

Outputs the real number of genotypes and alleles that are observed from the original input data sheet.

® Allele count

Index “allele count” indicates a value twice as much as the total of the Observed values.

*In the case of “p-value” is less than or equal to 0.05, the cell is displayed in red.

**In the case of “Exact p-value” is less than or equal to 0.05, the cell is displayed in yellow.
***In the case of “Exact p-value (Monte Carlo simulation)” is less than or equal to 0.05, the cell is displayed in green.

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.
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W Details window

for Windows

* Details window does not appear when analysis is completed. It can be displayed by clicking the [HWE- Detail
information] index located on the Results tab in the Explorer window.
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J File Edit Miew ‘indow Help _ |5I ll
O |D’“| ﬂ| & ||ﬂj /—_. # Basic information
4l ! zZ =
Praject settines  Data | Information / r.5.1.0 Pra . o N |
= Detail Analysis name Hardy-Weinbere Equilibrium - Detail info...
I%‘SNP'MYZE Wer51.0 Pro [ SMP-1 Fun data DMy Documents¥Sample data¥Sample_.
B[] Sample Data_Nol2xls Case Run started 2006/03/28 16:4017
208 Hardw-WWeinbere Equilibliu.. Contral Run stopped 2006403728 16:40:25
Statistics [ SHP-2 N
Case ® & Marker name
Control For geach markers
o SNP-3 1 # Group name
Case Marker SNP-
7 Caontrol Group name Caze
SMP-4 | / ® & Type number of Genotype
. Mumber of genotypes 3 -
Click on the marker or group name | Genatype counts 26 # Number of Genotypes
to browse the results. E“ ”‘Iber of ‘;‘”9 le= :2 #® Type number of Allele
| e counts # Number of Alleles
= SHP-B Allele frequencies
Case [ \ 0.3269
Cantrol T L5 ' ) -
T Allele frequency
Case Genotype frequencies
Control G/T N 05769
[ SHP-8 T/T Heied @ ™
n fr n
Case C/C 0.0385 Genotype frequency
Control
= SHP-3 Gienotype data table
Caze CObg Exp. Chi-zguarefwith...
Contral G/G 1 27788 0.5885 ;—. # Ob
served number of Genotypes
= SHP-10 c/T 15 11.4423 05717 typ
Case T/T 10 11,7786 01398 #® Expected number of Genotypes
5 SN%T;'”' # Chi-square value (each Genotype)
Case Chi-square iwith Yeats' corr.. 1.2891
Control Df 1 \—_. .
5 SMPA2 pmvalue 5 5438 E-1 # Chi-square value (each marker)
Case #® Degrees of freedom (each marker)
Caontrol Exact p-value 1.9561E-1 .
= SHP-13 Mumber of table generation 9 p-value (eaCh marker)
Case
Control Exact p-value (Monte Garlo.. 1.73E-1 Y
o SNP-14 Done 1000 #® Exact p-value of marker
/] | D Eas? . =l Upper 173 = # Number of generated contingency
ulglifu] .
[Stats | \ e v table in the process of Exact test
# Exact p-value of Monte Carlo
simulation
# Number of iterations
# Number of upper counts of
generated contingency table
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7. Case-Control Study

In Case-Control Study, SNPAlyze evaluates the association between individual SNP markers and diseases with the Chi-
square test and AIC. AIC yields a higher degree of accuracy than the Chi-square test. Further, an odds ratio can be
calculated.

B Process
(2) Select the objective polymor phic markersand configure the analysis conditions.
Click “Case-Control Study” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus Tab

1. Selection of Polymorphic markers
Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed and Selected list boxes, using the > | and << | buttons.

These tabs correspond to the page number on the data
sheets. The Polymorphic markers contained in the selected
sheet are displayed.

The Polymorphic markers that
are not selected for analysis are
displayed.

2. Selection of subject

Objective polymorphic markers for analysis selected

Data Setup - Caze Data Setup - C
Sele LocusT Parameter ] Select Lo usT Parameter ]
Shest 1 | Shest 2| Shest 3| Sheat 1]| Shest 2| Shest 3]
Femoved Selected Fiemged Selected
SMP-5 MICRD-2 &
SMP-E SMNP-4 _I
SMNP-7 MICRO-3
SHP-8 J
MICRO-4
SMP-9 i
Subject oK
ISubiecH vl
Cancel | Cancel |

in section “5-(2)” are displayed.

Please check the “Subject” check box. You can select a subject index that was registered in section “5-(1).” If
you registered several subjects, please select one of them. (Only the subject indexes selected in section “5-(2)”
from the group information included in the selected subjects are used.)

Select Locus T Parameter

]

Sheet1 | Shest 2| Shest 3
Removed
SHP-5

SHP-E
SHP-7

Selected

1 Subject-2

Subject-3
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@ Parameter 1 Tab
Configure the analysis conditions.

Select Locus | I Parameter 2

L ]
— Contingency table definion—————=— . .
gEney Select the method used for defining the contingency table.
' Automatically [Based on genotype and allele)
' User customize
— o

v Bootstrap
To use the Bootstrap method, check the “Bootstrap”

Mumnber of replicates I'I 0o j check box.

v Fisher's exact test limitation

Select this checkbox to apply a limit on the Fisher’s exact

t aximum sample size ISDD ﬂ test.
Maximum degrees of freedom IED ill —

Cancel |

1. Contingency table definition Frame
Select the method for defining the contingency table. It is set to “Automatically” by default.

2. Bootgtrap Frame
Select the Bootstrap check box to use the Bootstrap method. The number of iterations available in the

Bootstrap method is between 100 and 10,000. (Initial value is 1,000.)

3. Fisher’sexact test limitation Frame

Analysis may take some time to complete depending on the size of the defined contingency table. You can
choose to skip the Fisher’s exact test by selecting this checkbox, in case polymorphic marker has values that
exceed the threshold values you have defined.

ﬂ int

The time required for the completion of the exact test is short when markers of the SNP type (type number of
alleles = 2) are used. However, when markers of microsatellite type (type number of alleles > 2) are used, the
time required for the completion of the exact test may be very long. The time required for the analysis depends on
the sample number and the degree of freedom in the contingency table (the total number of the contingency table
constructed).

Reference material (approximate indication of analysis time)

Input data: MS type data (sample size = 50, allele = 9 and genotype = 15)

Contingency table: 9 x 2 (allele), 15 x 2 (genotype)

Time required: 1 min 51 s
KSystem: OS = Windows XP Pro (SP1), CPU = Pentium 4 (2.40 GHz), and RAM = 640 MB /

25
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@ Parameter2 Tab
Configure the analysis conditions for False Discovery Rate (FDR).
SNPAlyze is able to calculate the g-value according to the following analysis conditions. (For details about the FDR,

please refer to the papers listed in the “15. Reference List”)

Data Setup - G

Select Locus T Parameter 1 T

FDR - . .
— Specify lambda Specify lambda frame

Range |D to IU.SU
Step interval |D_05

 Method
& Bootshap I‘IDD ﬁ / ®  \Method frame
= BH [Benjarnini and Hochberg) oK

Cancel |

1. Specify lambda frame
This can be used when you select a Bootstrap method in the Method Frame.
In this software, g-value is calculated based on p-value and its distribution. Please set the Range and Step

interval for estimate T0.

2. Method Frame
Please select a Bootstrap or BH method for estimate T0. The number of iterations available in the Bootstrap

method is between 100 and 1,000. (Initial value is 100.)

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed.
You can quit the analysis at any time by clicking the “Cancel” button. In this case, the results will not be

displayed.
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(2) Definition the Contingency table

Contingency tables are defined in accordance with the “Subject” and SNP or Microsatellite markers selected in section
7- (1). SNPAlyze allows you to select from two methods for defining the contingency table: “Automatically” and “User
Customize”.

B Automatically

*Select thismethod when you areusing Microsatellite data.

SNPAlyze can define the contingency table automatically, and calculate the statistics from the
original input data. The contingency tables comprise of (1) Genotype model, (2) Recessice model,
(3) Dominant model and (4) Allele model.

*(2) Recessive model and (3) Dominant model contingency tableisonly availablefor 2 allele
genotypes.

For example, the following contingency tables are constructed from the data set when Number of
Genotypes = 3 and Number of Alleles = 2:

(1) Genotype model (2) Recessive model
Case Control Case Control
Major allele homozygote Major allele homozygote
Heterozygote +
Minor allele homozygote Heterozygote
Minor allele homozygote
(3) Dominant model
Case Control
Major allele homozygote (4) Allele
Heterozygote Case Control
+ Major allele
Minor allele homozygote Minor allele

B User customize
*Thismethod can be used only when you are dealing with SNP-type data.
It is possible to define a contingency table freely by combining the genotype or allele and the group.

Select Locus I Parameter I

— Contingency table definition Check “User customize” check box.
" Automatically [Bazed enotype and allele]
& Uszer customize

T Bootstap

Mumber of replicates

o4

500 =

M asimum sample size -
|
ok
Mawimum degrees of freedom |2D —l

Cancel |
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In this manual, the procedure is explained for defining a 2 x 2 contingency table when focusing on the minor allele

homozygote as follows:

“X1” and “X2” correspond to the names in the Category

list box when you configure the “Subject’ category.

r A\

X1: Case X2: Control

Y 1: Major allele homotygote
+ Heterozygote

Y2: Minor allele homozygote

“Y1” and “Y2” correspond to the names in the Category list box

when you configure the “SNP Data” category.

@ Subject categories

1. Click the “Subject” tab and then input the number of “Subject” categories.

Enter the number of “Subject” categories.

List

Cantral

Only subject indexes selected in 5- (2)
from the group information included in

oy Table Setup

Subject | SHF Data I

L S |

ETES | 38

If the number in the text box is 2, two places

I Rt I 1" ofeach category text box can be used.

> ><4;|7 ] xa;li
il XS:Ii LI ><‘ID:|7

the subjects selected in 7- (1) are used.

2. Select a data value from “List” and then click the > | button to add it to the right side of the text field.

Subject I SMP Data |

Murnber
2

List
Caze

Click and select the “Subject” category name.

I—ﬂxtlﬁﬁxs:li

BT T
ETE] T
ST T

Cancel
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@ “SNP Data” categories
1. Click the “SNP Data” tab. Input the number of “SNP Data” categories.

Enter the number of “Genotype” categories.

Contingency Table Setup

Subject  SMP Data |

N;mber iI w1 Ii LI e I—
- Ii EAREE I—

D

EARE: I > || Ifthe number in the text box is 2, two places

of each category text box can be used.

(= Genotype

/vr‘ Allels 5y YE:I 25 T
| Cancel |

Three SNP genotypes appear.

2. Select a data value from “List” and then click the ~_>> | button to add it to the text field.

It is possible to add the same category name to the same category list box.
For example, in the case that the same category name is added twice, the
data in this category are doubled during the calculation.

Contingency T|

Subject SMPData |

Mumber

lz—ll‘(‘l:

List

Majar homo
Hetero

ﬁvszli
Y2:IWL|Y?:I7
L|Y3:|7i|va:|7
ﬂw:liﬂvg;li

& Genotype oK

 Alele il i I il Y1D:| —
Cancel |

Click and select the “Genotype” category name.

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed. You can quit the
analysis process at any time by clicking the “Cancel” button.

*The results can be displayed only if the number of iterations is more than 100 when you quit the analysis during the
execution of the “Bootstrap method.”

*Results are available when the “Cancel” button is clicked only when using the Bootstrap method.

Hint
Please select the [Allele] checkbox if you wish to categorize SNP data by allele. “Major allele” and “Minor allele” will
be displayed in the list box.
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(3) Explanation of theresults
The overall results and the statistical value of each group are shown.
The results can be saved into a TSV file and Excel file by clicking “Save” or “Save As” in the File menu.

W Statistics window
Displaying the statistics data that calculated from inputted data.

1. Recessive model H 3. Genotype model

| Sheet 2] sheet3]
Project settings  Data | ! Indes  Recessifgifiodel _ D | " Codominant 4| T Al | [l T~
[SEIsHPAlyze Ver510 Pro Index AT renare] O ATDM o Chreana OF  AIC(DM) Chisquare| Df | AIC(FFOM] | Chisauare OF Hioh
(5[ Sample Data Nob2xls NP2 -1.6807 (5] O Az osmf 1 E 03540 2z 052 08961 1 |1.8601
5 ) Dase-Gonrol Study NP3 8907 ot 1 a0 oxf 1 sl 2 o521 oeset 118600
& Statitios NP4 - 5 E 1975 oofe 1 om2) 1 |1ams| oo 1)6axs
" 2 Detol mformatia SNPS aests oxfr 1 o681 127l 1 123) 2 foars 1423 115016
SNPE 18907 ot 1 1023 owh 1 oss| 2 o521 0eser 118600
NPT oz s 1 179 ozl 1 w2 fustr ey 1fisse
8sNPe EECv - ] og73  osth 1 0s3) 2 fossss| 13 1277
EEIR EE k- ] ogs osfi 1 osl 2 fossss 13w 102778
10 SNP10 oswr  1fp 1 20728 s 1 17| 2f2ize 420 145
1L SP11 18907 ot 1 10233 ossh 1 oss4) 2 10521 0Bser 1) 1.8601
P12 18907 ot 1 103 ossh 1 osse| 2 10521 uesel 1) 1800
P13 EE A ogs osofi 1 ossl 2 fossss 113 1027748
B R 15853 o4 1 0g23| 2 | 143 0504 1) 2365
P15 EEC N 15853 o4l 1 0g23| 2 | AM3 0504 123465
These are the same for each data sheet tab.  [e5 | 5o ol 7| w65 v 1 i > faim rem o
. . P17 16929 239 1 1556 oaafe 1 245 2 0w 15648 1)1.45%
The analy51s results of the SNP indexes BB Y 175 oz 1 Tam| 2 lomas 1005 1) 1622
P19 oswr 1k 1 aggi2  ssf 1 50 o[ fases s 174027
; H P20 T 21 a1 agm| 2 fuas 3 1)sersl
included in the selected sheet appear. P21 - 1907 omfi 1 oms| 1 s 006 1) as7m—
P22 1w oxEps 1 ooz osfi 1 0s9) 2 fosse| 11 127
P22 EE - oo osfi 1 0s9l 2 fosse 11 1027
SNP-24 B | 0127 128 1 iz 1 0181 1087 1
SNP-25 a0 iER 1 1382 omf 1 odf 2 hosa vew 1faowr
SNP-25 EEh 1382 osf 1 omef 2 s oew 1)aor
SNP-27 - 1.3307 0% 1 0358 1 1.3942 03543 1
SNP-28 1.0233 25644 1 1.9541 o4 1 2818 2 0.7252| 1.2588 1 §1.4921
SNP-29 -1.3542 055 1 1.8174 ooy 1 0E10 2 1.547 04381 1720831
SNP-30 1 1 el 2 1.4921 >
Bl | e D

| Status [ 4

4. Allele model

If you select “Automatically” option above four contingency tables are constructed, and if you select “User customize”
option manually defined contingency table is constructed. Following statistical values are computed in each contingency
table.

2. Dominant model |

# AIC (IM-DM) AIC (IM) minus AIC (DM)

# Chi-square
* Df

#* p-value

# FDR g-value

Chi-square value
Degrees of freedom
Upper Probability

Measure of significance for multiple testing.

(Odds ratio is also output in the case of a 2 x 2 contingency table)

# (Odds ratio

® Woolf’s 95%CI -Low

# High

4-Notes

1. Background color
In the case of AIC (IM - DM) > 0, the cell is displayed in blue.
In the case of “p-value” is less than or equal to 0.05, the cell is displayed in red.
In the case of “Fisher (two-sided test)” is less than or equal to 0.05, the cell is displayed in yellow.

Odds Ratio

95% confidence interval (low)
95% confidence interval (high)

2. It is judged that the best AIC model is that where the value serves as the minimum. From this judgment, a relation

between SNP and Disease is judged as follows.

AIC (IM) > AIC (DM) - This indicates that an SNP and a disease are dependent.
AIC (IM) < AIC (DM) -> This indicates that an SNP and a disease are independent.
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[Sample_Data |

E\Ie Edit Wiew Analysis

3. Bootstrap

for Windows

In the case of the Bootstrap method, bootstrap resampling techniques are performed to calculate the “Mean,” “SD,” and

“95%ClL.”

<Explanation of the results of Chi-square test>

= EIREEE

x| [ Shest 1 /
Froject settines Data | Unday l V4
E‘ SNPAlyze Wer50.0 Pro Indesx C195%-Low | High / Mean | StdDev
‘---I?Eample_Data_NnDEXIs —— SHP 01118 78136 25721 2.0555.—
- ZIEB Case-Control Study BN S0 SNP-2 00891 7727 25539 21289
SNPa 0104 82671 27155 21641
Detail information SHP- 22663 GOG0E 10322 15613
SHPS 0104 82671 28036 22254
SHPE 00947 7.917 26431 21286
SNP7 037 64801 22381 16271
SNP4 0028 495 1713 13155
NP4 G207E3 495 17191 13213
10 SHP-10 R334 14978 F4R71 48944
cll| 12| [ [ | v
| Status [14:52 v

The Statistics using the Bootstrap method are as follows:

“AIC (IM-DM),” “Chi- Square,” “p-value,” and “Odds Ratio”
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The results calculated using bootstrap resampling
techniques are as follows:

1. CI95%-Low : 95% confidence
interval (Low)

: 95% confidence
interval (High)

(The 2.5% and the 97.5% spots are shown for the
case in which the results calculated using the

2. High

bootstrap resampling techniques are sorted in
ascending order. The iteration count was set in 7-

(1) Parameter tab.)
3. Mean : the mean
4. StdDev : the standard deviation

(In the case of a 2 x 2 matrix).



W Details information window

for Windows

* Details window does not appear when analysis is completed. It can be displayed by clicking the [CCS- Detail
information] index located on the Results tab in the Explorer window.

’LNotes
1. Bootstrap

In the case of the Bootstrap method, bootstrap resampling techniques are performed to calculate the “Mean,” “SD,”

“95%CI (Low),” and “95%CI (High).”

2. Mean, Variance, SD (Quantification theory second family)
The names of the genotypes are replaced with numeric values in the data sheet as follows:

Major allele homozygote = 1, Heterozygote = 2, Minor allele homozygote = 3

Eile Edit Wiew Wndow Help

Basic information

sl =T

x| ] ] ] ] P
- - |nfarmation MNP Ahze Wer3.00 Pro
Project settinesData | = Datai alysis name Gase-Control Study - Detail infor mation v
=I|EE| SHPAlyze VT Pro SHPA un data D:¥My Documents¥Sample_data¥Sample_Data_NoD2.xls
un started 2007411 /25 13:07:33
£l Sample Data No2txt SNP-2 un stopped 200711 /25 13:07:33
Case-Contral Study SNP-3 )
T S atist SHP-4
ShEhieE CMPE FpfT s=thing=
=] Detail information P \
ase-Control Study #1 SHP-T e thod, Bootstrap
HoH Etah_slt!CS SNﬁrS e cessive model
T . L lambda range : 0 - 0.7 (005 step interval)
Display FDR settings 0 pi0 : 04286
. . P11 ominant madel
#® The estimation method for T0. P12 lambda range : 0- 085 (0.05 step interval)
P13 pi0: 04762
For each model P13 SR
# Selected Range and Step FA5 Ia.;ﬂ:da range : E;S?BS 0.05 step interval)
K pil : ;
Interval for estimate T0. P18 lele madel
P17 lambda Fange : 0 - 085 0.05 step interval) J
P-18 N 02381
[ [T supas
P20 For each markers B
# Marker name ey 3
et SNP-31
# Type number of Genotypes P22 (e —
# Number OfGenotypes P Genotype counts a0
-24 Mumber of alleles 2
# Type number of Alleles P25 llzle counts 100 )
P-26 .
# Number of Alleles iy skip
P-28 CopaffEency Tables
. P-29 minant model
*Genotype frequencies and Allele |-, Gase Gontral  Sum \
1 25 20 45 BB+ AG

frequencies are also shown.

Click on the marker name to P38
browse the results. Ejg
| |
Sample tabulation results and following statistical
values are computed in each contingency table.
# AIC (IM)
* AIC (DM)
® AIC (IM-DM)
#® Chi-square
® p-value
# FDR g-value
#® Fisher s exact test
# (Odds ratio (2x2 contingency table only)

2 2 2 4 GG
Sum 27 22 49
skip:
Recessive model
Gase Gontrol Sum
1 12 13 26 Ly
2 15 9 24 GG+ A/C
Sum 27 22 49
v skip
Godominant made!
Case Gantrol Sum
1 1z 13 25 AR
2 13 7 20 ASG
3 2 2 4 C/C
Sum 27 2z 49
skip:

Allele

Case Control Sum

\ 37 33 70 A /
17 11 28 o

Sy 54 a4 a

skip:
Qualification theary
Gase Gontral
Mean 1.6296 15
Variance n.3g13 D.4318
StdDev 0.6175 (0.6671
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for Windows

8. Linkage Disequilibrium Analysis

In this method, the Linkage Disequilibrium coefficient (LD coefficient) is calculated using the difference between the
Haplotype frequency and the Allele frequency at two arbitrary gene loci. SNPAlyze can output the LD coefficients, such
as “D-value,” “D'-value,” and “r-square.” In addition, this software is capable of outputting “Chi-square,” and “AIC.”
This software is also capable of displaying the graphical results of the “Linkage Disequilibrium Analysis.”

@ caution!
Be careful with linkage disequilibrium analysis when you are dealing with Microsatellite data.
2 Refer to section “14-(2) Linkage disequilibrium in Microsatellite” for further information on
Support Documentation

B Process
(2) Select the objective polymor phic markersand configurethe analysis conditions.
Click “Linkage Disequilibrium Analysis” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus Tab

1. Selection of Polymorphic markers
Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed and Selected list box, using the = >> | and = << | button.

These tabs correspond to the page number of the data The Polymorphic markers that
sheets. Polymorphic markers contained in the selected are not selected for analysis are
sheet are displayed. displayed.

Data Setup - Linkage Dizequilibrium Ar

Data Setup - Lin'.age Dizequilibrium Anal;

SeleclLocusT Paramneter ] Select Loc T Pararneter ]
Sheet1 | Shest 2| Sheet3 ] Sheet1 |Ehest 2| Sheet 3]
Removed Selected Removgd Selected
SNP-E MICRO-2 =
SNP-E SNP-4 _I
SHP-7 MICRO-3
SHP-8 _I
MICRO-4
swpa =l
v Su\iect 0K I ¥ Subject aK |
Subjet-1 = Subject1 =
I I C\ J Cancel | I I J Eancell

Objective polymorphic markers for analysis selected
in section “5-(2)” are displayed.
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2. Selection of subject

In the case of analysis by groups, it is necessary to select the subject that includes group information. Please
select the “Subject” check box. You can select a subject index that was registered in section “5-(1)”. If you
registered several subjects, please select one of them. (Only the subject indexes selected in section “5-(2)”
from the group information included in the selected subjects are used.)

uilibrium Anals

Select Locus T Parameter ]

Sheet1 | Shest 2] Sheet3 ]
Femoved Selected
SHP-S

SHP-E
SHP-7

@
Display the subject index registered at section “5-(1)”.
- o In the case of analysis by groups, select the subject that
ANCEl |

includes group information.
Subject-2
| Subject-3

Configure the analysis conditions.

@ Parameter Tab

—o

Select Locus I
If you wish to use the Bootstrap method, check the

¥ Bootsh ¢ ”
aootstrap ‘Bootstrap” check box.
Murnber of replicates |1 0oo ﬁ

1. Bootstrap frame
If you wish to use the Bootstrap method, check the

ok | Bootstrap check box. The number of iterations available
in the Bootstrap method ranges from 100 to 10,000.
_Concel | (Initial value is 1,000.)

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed. You can quit the
analysis process at any time by clicking the “Cancel” button.

*The results can be displayed only if the number of iterations is more than 100 when you quit the analysis during the
execution of the “Bootstrap method.”

*Results are available when the “Cancel” button is clicked only when using the Bootstrap method.
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(2) Explanation of theresults

W Pairwise Data window
This window presents the Haplotype frequency, Linkage Disequilibrium coefficient, and Statistics for each SNP
pair. Each result corresponding to each group among the object groups can be obtained here. A group name
appears on each tab. When a tab is clicked, the results of that particular group appear. The results can be saved on a
TSV file by clicking “Save” or “Save As” in the File menu.

[a] Target pair of polymorphic markers [c] Linkage disequilibrium coefficient

®
[b] Allele count [d] Statistics

uilibr ium

Eile Edit View Window Help —1=1x]

) =2 = R 2

] TEE ] contl |
Project settings Data | I | T | & 5 | 7 | B I S 2
LI SHPAlyze Verb0D Pro index P aird, PairB Allele cou... | D-value Dvalue  a)CI95%L... aHigh I-sguare hi-square | DF prvalug AIC

T R Sampe. Data, Mol s abs 11m 1fsnPa MICRO-1 5 2801 i 0- 12,5451 g DlE 2082
- A 2fsnra SHP-2 B iE 1 nEME 1 o) zomae 10 01474 naEEr
- (=ITE] Link sge Disequilibrium 8431 1507 3fshp-1 SNP-3 5. 01795 08158 08579 1 oeess)| 3405 1 267E9 380783
4fsnra MICRO-2 B 03031 i a- 11,6328 i 0HM E3NE
LD Mapfrid? & TR SHP-4 : 0.0779 =T R =T e T R Pl | YT 1 005 4666

LD Map(Bitmap) [ SN MICRO-3 E: 1 5545 i 0- 15 8872 3 11%E3 100627 |
7fsnpa SHPS . 00z 109G 1 oo 209 1 04T DR
afsnra SHPE s noes oose  -02e oaos: oo | oomsr 1 0Is a9
C] SR SHP-T B 0078 05045 01247 083 otae|  Govns 1 oma 37N
MMICRO1 SHP-2 . 0.9962 0 0- 50943 8 07474 1231%
NMICRO1 KR 5 02373 i 0- 10 9556 8 04 a0
12|MICRO1 MICRO-2 . 0304 0 0- 567064 B0 09775 175306
13MICROT SHP4 5 03637 i 0- 106752 8 Dz B3
MICROA MICRO-3 5 1542 i 0- 24,3337 M4 0oa sy
15jMICRO1 SHPS 5 0.9962 0 0- 50943 g 074 23%
1BMICRO1 KP4 5 3663 i 0- 10272 8 D85 -411E
1PMICRO1 NPT 5 03828 0 o- 11.4013 g oie 5290

] ST . 027 1 s FITITE | TS RRREC 1 ] A

—
| Status [15:08 i

—®  Group tab
In case of analysis by groups, the analysis result is displayed per group. Each group
name (Selected in section “5-(2)”) appears on each tab. When a tab is clicked, the
result of that particular group appears.

Meanings of Index are as follows.

[a] Pair A, Pair B Target pair of polymorphic markers for analysis

[b] Allele count The number of the summed Allele

[c] LD coefficient The displayed LD coefficients are D-value, D'-value, and r2-value. D’-95% Cl is
also displayed. (See section “11-(1) the haplotype block analysis™)

[d] Statistics The chi-square value, the degree of freedom, the p-value, and an AIC independent

model (AIC (IM))-AIC dependent model (AIC (DM)) are selected as the values for
evaluating LD and are displayed as the output.

dNotes
1. In the case of AIC (IM-DM) > 0, the cell is displayed in blue.

2. In the case of “p-value” is less than or equal to 0.05, the cell is displayed in red.
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3. Bootstrap

for Windows

When using the Bootstrap method, bootstrap resampling techniques are performed to calculate the “Mean,” “SD,” and

“95%CL.”

<Explanation of the results of Chi-square test>

Sample_Data_Nall

[

5 - Linkage Disequilibrium — Pair

File

Edit View Window Help 1=
=2l = 1 el /
B2 ] contol| /
Project settings  Data | T 2 EC| n Edl 1
= SNPAbes ver50D o index Paith Paifl Chisquars | CI35%Low  High Mean StdDev
] Sample Dot ol xls TR 1SNP1 MICROA 125451 55203 324309 175061 721100
- 25HP1 SN2 20892 GEE3 81852 22553 22704
Linksge Disequilirium 8/311512 3[shP1 SHP3 FAO5 201949 48913 HBAM 72006
ala 4SNP1 MICAD2 116328 B7E02 284768 16513 5709
- EZILD Map (Grid) 5SNP1 SNP4 BESME 02526 234812 BI572 63306
L0 Map Bitmap) BISNP1  |MICRO3 158372 32301 288154 158754 657
TSHP1 SNPS 20992 G93EI 75273 20776 2259
BSNP1 SNPE 07887 209E3  111382) 24886 31491
9SNP1 SNPT 50703 00235 234677 B5623 65882
10/MICRO-1 SHP-2 50343 29111 203538 BOBES 48363
T1/MICRO  SHP-3 109586 G3F 30561 159778 66746
12/ MICAO- | MICRO-2 S67054) 30769 1126838  GG.05  21.5088
13\MICRAO-1 SHP-¢ 106752 54 301375 161643 G407
14 MICRO- MICRO-3 343937) 184341 617143 3563 11.1645
15| MICRO1  SHPS 50943 26431 203538 81678 45609
16/MICAO-1  SHP-G 10.272 4975 WE09 157 GAF
17\MICAO- SHP-7 11401 5131 6211175 e
[« »

| Status

[18:13 A

The following statistics are obtained using the Bootstrap method:

The results calculated using bootstrap resampling techniques
are as follows:

1. CI95%-Low 1 95% confidence interval (Low)

2. High : 95% confidence interval (High)
(The 2.5% and the 97.5% spots are shown for the case in
which the results calculated using the bootstrap resampling
techniques are sorted in ascending order. The iteration count
was set in 8-(1) Parameter tab.)

3. Mean : the mean

4. StdDev : the standard deviation

“D-Value,” “'D'-Value,” “r-square,” “Chi-Square,” “p-value,” and “AIC (IM-DM).”
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w LD Map (Grid) window

for Windows

LD coefficient and statistics are output as an LD Map easily viewable. The results can be saved as a TSV file or
an Excel file by clicking “Save” or “Save As” in File menu.

A When saving the results as an Excel file, in order to view these results software which can open and view an

Excel file must be installed beforehand.

LD map window (Grid style)
Linkage Disequilibrium coefficient between SNPs appear.

(1) Lower left triangle Select LD Map type frame
(2) Upper right triangle Select a display style of the Linkage disequilibrium.
| e " sl
I | N e =

ki

Project settings  Data |

SNP-3

MICRO-2

SNP-4 MICRO-3  SWPE SMP-6

SNPT

- Select LD Maptype—————————|

HP-2 @ Gioup " Parameter
75 1 0421 04188 02125 4 o
S=nralze verso0 Pro 04363 02FE 0337 0w —
BT Sample Data_Nalll xke 8/28 1101 \ (2)
- EIEE) Linkaee Disequilibrium /311520 5 01818 Parameter [Dr-yalue -
0300 09985 02478 04673 0984 04653
0.463 02297 03832 -1 a1 Threshold dose: [ 3
05946 07093 03073 pges 05001
[=] LD MapBitmap)
=] 1 1 03342 - Lower left iangle:
0.0963 01512 04384
o cg- o - Graup Case -
1stWalue [05 Color I:|
ZndVale [05  Color []
MICRO-1  SNP2  SNP3  MICRD-2 SNP4  MICRO-3  SWPS  SHPS  SNP7
 Upperright tiangle
Broup  [Cortol 7]
| Status 522 7

Sub Group window

A group of SNPs with strong Linkage disequilibrium group of SNPs appears.

When you right click on the upper side window, a Pop-up menu appears.

Copy Menu Description
Select All Copy Copy the selected area.
Select All Select All.

# Select LD Map type frame
1. Group

analyzing two or more group

2. Parameter

S.

Comparative display of the results of two different LD

Comparative display of the results of two different groups. This can be used when

coefficients and Statistics. In the case that only one was selected in 8-(1)
the Parameter frame, only the lower left triangle appears.

[Hint

View Window Help

In this window (LD Map (Grid)), altering the size of any one index cell will change the size of all cells at the same
time. If you want to resize the column and row at the same time, hold down the shift key as you change the cell size.

& Ei =1 x|
=2 = =
index 11T Select LD Hap type
Project settings  Data I |V * Group " Parameter
=Bl ShPAlyze Ver500 Pro )
Infarmation
=[] Sample_Data_Mol xls 8/28 1101
‘=8 Linkage Disequilibrium 8/31 1515 Parameter [[r.yaie hd
Paiwiss Data Thisshold dose [75 |
- EZILD Map{Bitmap?
= i " indsx|[[[1]] Lower left tiangle———————————
Group Case hd
13t Value IF Color I:l
k |Status [15:185 i

~
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1. Group

Select LD Map tvpe
’7 i+ Group € Parameter
4.

o \nfnrmatinn44

Parameter ID‘-value vl
Threshald dose [ 5

- e 3 Select the group to be displayed in the lower left triangle area, and the threshold
o == value for separating cells by color, and the background color.

Tstalue [05 Color l:l

2nd Yalue (03 Calor l:l

Select an LD coefficient or a Statistic for output.

— Lower left tiangle

—

+ Upper it tisnge ——2— Select the group to be displayed in the upper right triangle area, the threshold
Grow  [Contol | value for separating cells by color, and the background color. This can be
configured only when “Upper right triangle” is checked.

1. Information frame:
# Parameter
Select the LD coeftficient or Statistic for output to the window.

# Threshold dose
The threshold for creating a Sub Group appears. This is the 2nd value in the lower

left triangle frame. (See “-Notes (Sub Group))

2. Lower left triangle frame:
* Group
Select the group for display in the lower left triangle from the group names included

in the subjects selected in section “8-(1)”. (Groups selected in section “5-(2)” are
available.)

# st Value and 2nd Value
Input the threshold for separating cells by color. The input content is not determined
until the Enter key is clicked. A dialog for configuring the colors appears by double
clicking on “Color” (Pink or Red); subsequently, the Background color can be
changed.

3. Upper right triangle frame:
# Upper right triangle
Check Upper right triangle when using the upper right triangle.

*® Group
Select the group to be displayed in the upper right triangle from the group names
included in the subjects selected in section “8-(1)”. (The groups selected in 5- (2) are

available.)
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2. Parameter
Select LD Map tupe
’7 = Group {* Parameter
= Information4
Select a group for output.
Group Caze - l
Thieshold dose ID.S
——o

 — Select the LD coefficient or Statistic to be displayed in the lower left triangle
REELEE D -value | area, and the threshold value for separating cells by color, and the back color.

1stvalue [05 Colar |:|

2nd ¥alue [03 Color
5.

— Lower left triangle

¥ Upper right tiangle A Select the LD coefficient or Statistic to be displayed in the upper right triangle
Paiameter [r-square | area, the threshold for separating cells by color, and the background color. This

tstvaie [575— | Color [ can be configured only when “Upper right triangle™ is checked.

2ndValue [05 Calor l:l

1. Information frame:
* Group
Select the group to be displayed from the group names included in the subject
selected in section “8-(1)”. (Groups selected in section “5-(2)” are available.)

® Threshold dose
The threshold for creating a Sub Group appears. This is the 2nd value of the lower
left triangle frame. (See "#=Notes (Sub Group).)

2. Lower left triangle frame:
# Parameter
Select the LD coefficient or Statistic for output to the lower left triangle.

# st Value and 2nd Value
Input the threshold for separating cells by color. The input content is not determined
until the Enter key is clicked. A dialog for configuring colors appears by double
clicking on “Color” (Pink or Red); subsequently, the Background color can be
changed.

3. Upper right triangle frame:
# Upper right triangle
Check Upper right triangle when using the upper right triangle.

® Parameter
Select the LD coefficient or a Statistic for output to the upper right triangle.

# [st Value and 2nd Value
Input the threshold for separating cells by color. The input content not determined
until the Enter key is clicked. A dialog for configuring the colors appears by double
clicking on “Color” (Pink or Red); subsequently, the Background color can be
changed.
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+=Notes (Sub Group)
Data value Cell background color
A data value < 1st value Nothing
1st value <= A data value < 2nd value Color (1st value)
2nd value <= A data value Color (2nd value)

= LD Map (BMP) window

LD Map (BMP) window does not appear when analysis is completed. It can be displayed by clicking the [LD- LD
Map (BMP)] index located on the Results tab in the Explorer window. The result can be saved as a BMP file by
clicking “Save” or “Save As” in the File Menu.

Group frame
It is possible to select and change the color of each group.

JRETES]

[ File Edit iew Window Help

D@ |2

x| - Gelect LD Map type:
" Menge * Gioup ' Paiamets

Project settings  Data |
=[] sNPAlyze VerS00 Pro
~E]Sample_Data_Nol1xls
I8 Linkage Disequilbrium
- [ Pairwise Data

8428 11:m
8731 1607

SNPAlyze Ver 500 Pra

- Information
¥ &how Man Tnfomatiart
1= Triargulanstle

BaseColor [l Black =
Paameler  [ovas

LD Map(Grid)

‘ Pair 4, MICRO-1
Psir B SNP2
Threshold dose 09

e

a 1
~Growpl———————————————
The Linkage disequilibrium range between Gow  [Cse 7]
SNPs can be displayed graphically. pats o
(1) Lower left triangle PP ® *
(2) Upper right triangle oo @ % Other giovp
00000000 G [l 2]
. Data -
® *

Farameter D'value
Lower left  Case

Upper right Contrel - 0
Sub Group ID*value| >=09

| SNP sub groups with strong LD coefficients appear.

1510 A

=}

|Status

# Sclect “LD Map type” frame
1. Merge Comparative display of the results of two different groups when “Subject check box”

is selected in the 8-(1).

Comparative display of the results of two different groups when “Subject check box”
is selected in the 8-(1).

2. Group

Comparative display of the results of two different LD coefficients and Statistics.
(If only one parameter in the Data set up window is selected, only the lower left
triangle will appear.)

3. Parameter
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1. Merge
Select LD Map type . L . .
& Meige © Gioup Select the LD coefficient or statistic for output. It is also possible to
~formation—————————— configure a display style and threshold for creating a Sub Group.

¥ Show bdap Information
¥ Triangular style

BaseColor |l eleck =

Parameter

Pair &
Pair B
Thieshold dose

Select a group to display its results.

~ Group

Group

. Data 0380
Color scale Superimpose display of the analysis result of two arbitrary groups.
Select the second group by checking another group.
¥ Other gmu,p_%
Group Cortraf =

Data 05075

o——
Color scale [ —

1} 1

1. Information frame:
¢ Show Map Information
The information about LD coefficient and selected group appears in this window.

Triangle style

Only the lower left triangle is drawn.
Base Color

Select the Background color for the minimum data of LD coefficient or Statistics.

Select White, Black and Thermal color.
¢ Parameter

Select the LD coefficient or a Statistic for output.
Pair A, Pair B

The SNP Index of the cell that the cursor points to appears.
Threshold dose

Display the threshold for creating a Sub Group. Change the threshold by moving the slider. Sub

Groups are created from the Group1 data.

2. Groupl frame:

¢ Group Select a group to be displayed from the group names included in the subjects
selected in section “8-(1)”. (Groups selected in section “5-(2)” are available.)

¢ Data The combined data of Pair A and Pair B in this group appear.

& Color scale The degree of Linkage Disequilibrium is shown. By double clicking this, a Color
Table dialog will appear. The scale color and scale color tone can be changed in this
dialog box.

3. Other Group frame:

+ Group Select other group to be displayed superimposed on the group selected in the
Groupl frame from the group names included in the subjects selected in section “8-
(.
(Groups selected in section “5-(2)” are available.)

¢ Data The combined data of Pair A and Pair B in this group appear.

¢ Color scale The degree of Linkage Disequilibrium is shown. By double clicking this, a Color
Table dialog will appear. The scale color and scale color tone can be changed in this
dialog.
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2.Group
Select LD Map type
’7(‘ Merge (+ Group ¢ Paramster
Y A *

- Information

'lf Show Map Information Select the LD coefficient or Statistic for output. It is also possible to
TrianGulan shle

Base Color I. Black |+
Parameter ID‘-vaIue -

Pair & SMP-1

Pair B MICRO-1 —0
Threshold dose 0.
Select a group to display its results.
[t} 1

~ Groupl /

Group m
Data 0.2:m
—— °
[1} 1
" g L Superimpose display of the analysis result of two arbitrary groups.

Gop  [Cone 7 Select the second group by checking another group.

Data 05078

o —

L1} 1

configure a display style and threshold value for creating a Sub Groups.

1. Information frame:
¢ Show Map Information
The information about LD coefficient and selected group appear in this window.
Triangle style
Only the lower left triangle is drawn.
Base Color
Select the Background color for the minimum data of LD coefficient or Statistics.
Select White, Black and Thermal color.
¢ Parameter
Select the LD coefticient or Statistic for output.
Pair A, Pair B
The SNP Index of the cell that the cursor points to appears.
Threshold dose
Display the threshold for creating a Sub Group. Change the threshold by moving the slider. Sub
Groups are created from the Group1 data.

2. Lower left triangle frame:
# Group Select a group that you wish to display in the lower left triangle from the group
names included in subjects selected in section “8-(1)”. (Groups Selected in section
“5-(2)” are available.)

# Data The combined data of Pair A and Pair B in this group appear.

# Color scale The degree of Linkage Disequilibrium is shown. By double clicking this, a Color
Table dialog will appear. The scale color and scale color tone can be changed in this
dialog box.

3. Upper right triangle frame:

* Group Select a group to be displayed in the lower left triangle
from the group names included in the subjects selected in 8- (1).
(Groups selected in section “5-(2)” are available.)

# Data The combined data of Pair A and Pair B in this group appear.

® Color scale The degree of Linkage Disequilibrium is shown. By double clicking on this, a Color
Table dialog will appear. The scale color and scale color tone can be changed in this
dialog box.
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3.

Color scale @—

Color scale @—

Parameter

Select LD Map type

" Merge Gloup

~Information
¥ Show Map Information
I | Tiriargulzr stile

Base Color I. Black |~
Group IEase =

Pair & SHP-1
Pair B MICRO-1
Threshold dose 049,

1

[ Lower Ieflg’*
Parameter [D'value >

Data 03801

 Lipper right r
Pacameter [rsquaie =

Data -

1} 1

1. Information frame:
¢ Show Map Information
The information about LD coefficient and selected group appear in this window.

Triangle style

—#—o
a 1

for Windows

Select a group or the threshold value for output. It is also possible to configure
the display style and the threshold value for creating Sub Groups.

Configure an LD coefficient or Statistics for display in the lower left
triangle.

Select an LD coefficient or a statistic for display in the upper right triangle.
Only in the case of checking the upper right triangle can this be configured.

Only the lower left triangle is drawn.

Base Color

Select a Background color for the minimum data of the LD coefficient or Statistics.
Select White, Black and Thermal color.

¢ Group

Select the group to be displayed from the group names included in the subjects selected in section “8-
(1)”. (Groups selected in section “5-(2)” are available.)

Pair A, Pair B

The SNP Index of the cell that the cursor point to appears.

Threshold dose

Display the threshold for creating a Sub Group. Change the threshold by moving the slider. Sub Groups
are created from the lower left triangle data.

2. Lower left triangle frame:

¢ Parameter

¢ Data
¢ Color

scale

Select a LD coefficient or Statistic for output to the lower left triangle.

The combined data of Pair A and Pair B in this group appear.

The degree of Linkage Disequilibrium is shown. By double clicking on this, a Color
Table dialog will appear. The scale color and scale color tone can be changed in this

dialog box.

3. Upper right triangle frame:

¢ Parameter

# Data

Select a LD coefficient or Statistics for output to the upper right triangle

The combined data of Pair A and Pair B in this group appear.

¢ Colors scale

The degree of Linkage Disequilibrium is shown. By double clicking on this, a Color

Table dialog will appear. The scale color and scale color tone can be changed in this

dialog.
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9. Haplotype Inference
SNPAlyze estimates haplotype frequencies of each group using the Expectation-Maximization algorithm (EM
algorithm), individual combinations of haplotypes (diplotype), and the most frequently occurring haplotype in all groups.

B Process
(2) Select the objective Polymor phic markersand configur ethe analysis conditions.
Click “Haplotype Inference” in the Analysis menu. The Data Setup dialog box appears.

@ Select Locus tab

1. Selection of Polymorphic markers
Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed list box and the Selected list box using the = >» | and = << | button.

The Polymorphic markers that
are not selected for analysis are
displayed.

These tabs correspond to the page number of the data
sheets. Polymorphic markers contained in the selected
sheet are displayed.

Data Setup - Haplotype Inference Data Setur - Haplotype Inference

Select Locus T Parameter T Configuration Seleck Locus T Parameter T Configuration
Shest1 | Sheet 2| Sheet 3 Shest1 | Sheet 2| Sheet 3
Remaoved Selected Remaoved Selected

MICRO-2 ;l SNP-&

5y SMP-4 SHP-E 5y

_I SNP-7 _I

«|

o Sukect | aK I ™ Subjsct aK |

ISubiect\ =] ISubiect-1 =]

\

Cancel |

e

Objective polymorphic markers for analysis selected
in section “5-(2)” are displayed.

2. Selection of subject

In the case of analysis by groups, it is necessary to select the subject that includes group information. Please
check “Subject.” You can select a subject index that was registered in section “5-(1)”. If you registered
several subjects, please select one of them. (Only subject indexes selected in section “5-(2)” from the group
information included in the selected subjects are used.)

up - Haplatype Inference

Select Locus T Parameter T Configuration

Sheet1 | Shest 2| Sheet 3]

Removed Selected
SNPS MICRO-2 ;'
SNP-E >>| SNP-4
SMNP-7 MICRO-3 _|
<<| SNP-8
MICRO-4
swpa =l *

Display the subject index registered at section “5-(1)”.
In the case of analysis by groups, select the subject that
includes group information.

biect

[~ Sul

iF
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@ Parameter tab

Configure the analysis conditions.

Select Locus |

I ElonfiguraticZ

— EM algorithm
Iteration counter

Carwersion criterion

¥ Cenzored data [%) |1

¥ Take account of missing genotypes. /

|1DDD Vl
|1.DE-? VI

/

—1v Bootstrap

Mumber of replicates

foo

¥ Diplotype matriz

oK

Cancel |

1. EM algorithm frame

#® [teration Counter

for Windows

EM algorithm frame:

Set the maximum number of iterations, convergence
condition at the end of the replication, and treatment
of missing data.

Bootstrap frame:
If you wish to use the Bootstrap method, check the “Bootstrap”
check box.

Select the maximum number of iterations. (Initial value is 1,000.)

& Conversion Criterion

Select a value of the Criterion to terminate the estimation by the EM algorithm. (Initial value is 1.0E-7.)
# Censored data check box
If checked, SNPAlyze estimates all haplotype frequencies except for those haplotypes whose frequencies are less
than the specified value. (Enter the threshold into the adjacent text box.)
# Take account of missing Genotypes check box
If checked, SNPAlyze estimates haplotype frequencies considering missing data included in the sheets. (Characters

in the data sheets must define missing data.)

2. Bootstrap frame

If you wish to use the Bootstrap method, check the Bootstrap check box. The number of iterations available in the
Bootstrap method ranges from 100 to 10,000. (Initial value is 1,000.)

3. Diplotype Matrix check box
The distribution of diplotypes calculated in the process that presumes Haplotype frequency using the EM algorithm is

displayed. If checked, the diplotype distribution window appears.
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@ Configuration tab

for Windows

If the number of SNPs exceeds 20, the results are not displayed but are automatically saved as a TSV file. (At the end of
the analysis, the results are saved as the specified text file.)

Data Setup - Hap e Inference

Select Locus T Parameter T[:onligmaliun

— v Haplotype frequency
File path /

|D:¥My Documentz¥SMP & lyze¥y ! DB

— 1 Diplatype matrix

File path

| Brise |

Caricel |

1. Haplotype Data frame

Click the Browse button, and specify a file path.

Haplotype Data frame
A file path to save the results, haplotype candidates, and
the haplotype frequencies in each Group appears.

Diplotype Matrix Data frame
A file path to save the diplotype distribution data appears.

When the haplotype frequency data is required to be saved, check “Haplotype Data” and click the Browse button;

specify or create a file path and a file name.

2. Diplotype Matrix Data frame

When the Diplotype distribution data is required to be saved, check the “Diplotype Matrix Data” check box and click

the Browse button; specify or create a file path and a file name.

2 Check “Haplotype Data” if the number of SNPs is 20 or less, the results are not displayed but automatically

saved as a file.

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed. You can quit the

analysis process at any time by clicking the “Cancel” button.

*The results can be displayed only if the number of iterations is more than 100 when you quit the analysis during the

execution of the “Bootstrap method.”

*Results are available when the “Cancel” button is clicked only when using the Bootstrap method.
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(2) Explanation of theresults

=* Haplotype Data window

for Windows

SNPAlyze estimates the haplotype candidates and haplotype frequencies in each Group. In addition, it is possible to
output the individual combinations of haplotypes (diplotype) estimated and judged as the maximum likelihood phase
by the EM algorithm. Results can be saved as a TSV file or an Excel file by clicking “Save” or “Save As” in the File

menu.

2 In the case of an Excel file, the number of haplotype candidates in each Group must be 10,000 or less. If
the number of haplotype candidates_exceeds 10,000, the results can only be saved as a TSV file.

* When saving the results as an Excel file, in order to view these results software which can open and view an
Excel file must be installed beforehand

2 If the number of haplotype candidates

exceeds 400,000, the analysis is not possible.

Group tab

that appears in the tab, its result appears.

In the case of analysis by groups, the analysis result is displayed per
group. When you click the group name (Selected in section “5-(2)”)

E\\e Edit  View Window Help

htSNP (tagSNP)
The cells containing defined tagSNP are highlighted

Ol==] ===

/|
/ in red and are displayed with an asterisk.

Froject settines Data I =

SMPAlyze Ver500 Pro index

I !
laplotype Inference 8/31 1656 3
Haplotype frequency 4
5
E
7

D\p\otype matr iz

Haplotype candidates in a group and its 1
frequencies are computed.

MICRO-1*  SMP-2 SHP-3* MICRO-Z* §Frequency  Cl95%-Low | High Mean StdDew
0.3982 0.335 0.4583 0.3952
0.0812 0.0222 0.0535 0.060r
00.0406 0.0198 00733 0.0422
0.0385 0.0192 0.0673 0.0381
0.0385 2.565E-3 0.0673 0.0294
0.0227 0.0104 0.0485 0.0228
0.0214 0.002 0.0505 0.0227
0.0152 9.B15E-3 0.0481 0.02
0.0192 9.615E-3 0.0385 00192 9.411E-
00152 9.E15E-3 0.0385 00195 9.423E-
0.0192  4.846E-63 0.0288 001711
0.0152 9.B15E-3 0.0385 00192 9.312E-
0.0192 9.615E-3 0.0385 00192 9.222E-
0.0192 9.615E-3 0.0385 00191 9.581E-
00192 SEPRE-3 009z

indi

index SampelD Haplatwpe 1| Haplotype 2
zamplkl 1 16
2 11

1
The diplotype of each sample is outputted. 7_% sampll3 : The results calculated using bootstrap resampling techniques
The number of entries in the “Haplotype 17 | & =k e are as follows:
and “Haplotype 2” columns is equivalent to :g =l ? ar 1. C195%-Low : 95% confidence interval (Low)
a Haplotype No. in the upper window. _g 2o g = 2. High : 95% confidence interval (High)
| 10[sampffi0 (The 2.5% and the 97.5% spots are shown for the case in
> The diplotype displayed here is judged [ s : which the results calculated using the bootstrap resampling
as the maximum likelihood by the EM % s 13 2 techniques are sorted in ascending order. The iteration count
algorithm. | 18] samplf1s - was set in section “9-(1) Parameter tab.”)
JEE | 3. Mean : the mean
4. StdDev : the standard deviation
When you right click on a grid, a Pop-up menu appears.

Bezize Menu Description

Default Resize The cell size change to fit all cells into this window.

Color Table.. Default The cell size returns to the original size.

Color Table The haplotype information window appears.
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Haplotype information window

SNPs allele frame:

wpe information
Microsatellite allsle —Snp allele Select cell colors for the major allele

and the minor allele.

High frequency - tajar allsle

iddle frequency - Minar allsle

Law frequency - il | Mask
Cell Color

® Mask frame:
Select cell color for the low frequency
haplotype.

L

m ADDIUI Cancell PY

Microsatellite allele frame:

Select cell colors for Microsatellite alleles.

1. SNP allele frame
Major allele Select the Cell color for the Major allele. If the color (Blue) is double
clicked, a Set up color dialog appears. The background color can be
changed.
Minor allele Select the Cell color for the Minor allele. If the color (Red) is double
clicked, a Set up color dialog appears. The background color can be
changed.

2. Microsatellite frame

High frequency Select the Cell color for the highest frequency allele. If the color (Blue)
is double clicked, a Set up color dialog appears. The background color
can be changed.

Middle frequency Select the Cell color for the middle frequency allele. If the color
(Purple) is double clicked, a Set up color dialog appears. The
background color can be changed.

Low frequency Select the Cell color for the lowest frequency allele. If the color (Red) is
double clicked, a Set up color dialog appears. The background color can
be changed.

The background colors of other alleles are automatically created depending on the background
color specified by “High frequency” and “Low frequency”.

3. Mask frame
Select the Cell color for the haplotype data the frequency of which is less than 1 /(2 x N).
If the color (Gray) is double clicked, a Set up color dialog appears. The background color can be
changed. When Mask is not selected, infrequent-haplotype frequency is distinguished by the
background color of the Major and Minor allele.

W Diplotype Matrix window
The distribution of diplotypes calculated in the process that estimates Haplotype frequencies by the EM algorithm is
displayed. The results can be saved as a TSV file or an Excel file by clicking “Save” or “Save As” in the File menu.

2 When the number of haplotype candidates is greater than 200, the Diplotype estimated with the top 200
haplotype candidates according to their corresponding frequencies are displayed.

- When saving the results as an Excel file, in order to view these results software which can open and view an
Excel file must be installed beforehand
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In the case of analysis by groups, the analysis result is displayed per
group. When you click the group name (Selected in section “5-(2)”)
that appears in the tab, its result appears.

a_NollTxls - Hz
indon Help

for Windows

O |E] e

| Specify a color tone for the Diplotype distribution level.

=

Froject settines Data |
E[EZ] SNP Alyze Ver 50.0 Pro
2] Sample_Data_Holl xis
"= Haplotype Inference
H Haplotype frequency
= : matrix

8/28 1101
8731 18885

< | »

[ Status

{Case | Comnal |
index 1] 7l El q 5] o] 7 o] | Eolor
index No 1 2 3 4 5 6 7 ] v
1 1 1 1 1 1 0 1 1 — J—
2 i} 0 0 01816 0 a
3 o 0 a 01137 o
4 a 0 1 L] a a 2
1] 0 a 0 a
B a 0 a
7 i a : :
5| Distribution of diplotype :
10 - Diplotype Information
Number 2
12
13 Haplotype 1 T-133-4-4-149
*& 1: || Frequency 03882
- | The number of an Index row and an Index Homloype 2 T133447149
E 18] .
9 15l column are equivalent to a Haplotype Frequency 03362 A
20 20| . .
a 2| candidate's number obtained as a result of 0 | coob | ol
22| 22|
= 2| performing the Haplotype estimation.
25
26, 26
27 27
28 28
29 29
30 30
N kil . . . .
» » The combination of the Haplotype that constitutes the Diplotype

of the cells selected with the cursor and the number of samples
with the same diplotype, are displayed.

When you right click on the grid, a Pop-up menu appears.

Bezize
Default

Menu Description
Resize The cell size changes to fit all the cells into this window.
Default The cell size returns to the original size.

>

— Color Information

S

—{ Specify a color tone for the Diplotype distribution level.

4
4
4

HEH = 7]
=~ %)

_Ib
-
e

MNumber 2

i~ Diplotype Information

Srequency  0.3982

Srequency (L3382

Haplotype 1 T-133:4-4-149

Haplotype 2 T-133:4-4-149

2
Adjust the color tone by dragging the sliders of red
|
color, green color, and blue color.
‘ -
Diplotype This is the sum of the Samples that belongs to

the diplotype.

Frequency

ok Apply

Cancel

\\ =
N

This is one haplotype of the diplotype.
This is the “Haplotype 1” frequency.

Haplotype 2
Frequency

This is one haplotype of the diplotype.
This is the “Haplotype 2” frequency.
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W Haplotype detail information window

for Windows

If you perform multilocus haplotype inference, two or more combination of htSNP may exist. SNPAlyze output all
possible sets and htSNP (tagSNP) combinations were displayed in a “Haplotype detail information” window. This
window shows haplotype frequencies and diplotype information as well as htSNP combinations.

The results can be saved as a TSV file by clicking “Save” or “Save As” in the File menu.

EM algorithm setting

Basic information

VA

=]
Project settines {Tata ] | o Monlotooe Eroronc - Hosiotsne |
B A e aplotype Tnference - Haplotype frequency
BT Sample_Data Nl xle 3/20 Haplotype 2006/03/29 18:03:05
BB Haplotype Inference 3/29 htsHF 2006/02/20 18:03:05
; Haplatype frequency Dipletype
Haplotype detail inform.. g C”:‘“a“;'lmwe [
Diplotype mairix ISP Teration counter = 1000
EI08 Haplotype Inference #1 3/29 Diplatyps Gonversion criterion = 0.0000001
Haplotype frequency Censored data &) 2
B Haplotype detail inform... Missing genatypss Mo
B Clatype matix Mark bSGKP with o acterisk ()
Group name Gase
Click on the item. The detail information e SR Bl B A R
: 1 T 133 A A 149
1 1 1 1 _ 1 2 G 133 A G 149 0.1
is displayed in the right-hand window. : ° = A G - o
4 T 133 A A 147 0.1
| | I ] G 133 A 5 163 0.1
3] T 133 A A 167 0.1
. 7 G 125 A G 149 0.05
Haplotype frequencies and htSNPs
MNumber of htSNPs 3
are outputted. Humber of Combinations 2
htSMP 1 SNP-1 MICRO-1  MICRO-2
htSNP 2 MIGRO-1  SNP-3 MICRO-2
SamplelD Haplotyp... Haplotype 2
sample1 S = : :
All the possible htSNP combinations e - 7 I The dlplot}.'pe Ofeac}} sample is Ou‘tpltltted.
p o ] ; 2 The diplotype displayed here is judged
are outputted. i as the maximum likelihood by the EM
I algorithm
For reference) Result of haplotype inference and htSNP (tagSNP) combinations.
1. Result of Haplotype inference
Group 1 |
index 1] 2 3 4] 5 3
index Mo SNP-1*  SMP-2 SMP-3 SNP-4* SMP-5*  Frequency
2. htSNP (tagSNP) information
Before Ver.5.1 (Number of combination -> 1)
tagSNP-1 SNP-1 SNP-4 SNP-5
Ver.5.1 or later ( Number of combinations -> 3)
tagSNP-1 SNP-1 SNP-4 SNP-5
tagSNP-2 SNP-2 SNP-4 SNP-5
tagSNP-3 SNP-3 SNP-4 SNP-5
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for Windows

10. Case-Control Haplotype Analysis (The Per mutation test)

The difference between haplotype distributions of Groups can be obtained by this analysis. The significance of the test
results is evaluated by the Permutation test.

B Process

(2) Select the objective Polymor phic markersand configur e the analysis conditions.
Click “Case-Control Haplotype Analysis” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus tab

1. Selection of Polymorphic markers
Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed list box and Selected list box using the il and = <| button. (The
maximum number of SNPs that can be simultaneously analyzed is 10.)

These tabs correspond to the page number of the data
sheets. Polymorphic markers contained in the selected
sheet are displayed.

The Polymorphic markers that are not selected
for analysis are displayed.

Data Setup - G Contral Haplotype An: Data Setup - Case—Control Haplotype Ana
SeleclLucus T Permutation test T EM algarithm SelectfLocus T Permutation test T Er algarithm
Sheet1 | Sheet 2| Gheet 3] Sheef 1 | Sheet 2| Sheet 3]
Removed Rgmoved Selected
SHP-5 MICRO-2 -
B | SHP-B SHP-4 _I
SHP-7 MICRO-3
« ae . =
SNP-3 =]
Subiect\ | ak. I Subject ak |
Subject - Subject-1 -
I = \ J Cancel | el J Cancel |

\

Objective polymorphic markers for analysis selected

in section “5-(2)” are displayed.
2. Selection of subject
In the case of analysis by groups, it is necessary to select the subject that includes group information. Please
check “Subject”. You can select a subject index that was registered in section “5-(1).” If you registered several
subjects, please select one of them. (Only subject indexes selected in section “5-(2)” from the group information
included in the selected subjects are used.)

Data Setup - € trol Haplotype An

Select Locus T Permutation test T Etd algonthm

Sheet 1 | Sheet 2| Shest 3]

Remaved Selected

SNP-S
SNP-E
SNP-7

]
«]

Display the subject index registered in section “5-(2).”

oK
[Sibiectl | _Cencel |
1Subject-2

Subject-3
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@ Permutation test tab
Configure the analysis conditions.

: Parameter frame:
| EM algarithm Setting the values and conditions for the Permutation

/ test (Statistics, iteration number, convergent conditions,
etc.)

Select Locus I
— Parameter

Statistics IChi-square - I
Mumber of replicates |1 Qoo ::I
—o

[¥ | Each haplotype A\ppm.:lch frame: . . . .
Selecting the subject to which the Permutation test will
W Paal low frequency haplatypes / b licd
e applied.
—&pproach / PP
' Haplotype Inference ¢ Contingency table
Tt / L (‘hzl.l'l frame:
W Cumuative [Lefttall [ Distribution / ok | Setting the types of charts that show the results of the
Permutation test.

Cancel |

1. Parameter frame
# Statistics Select the Statistics for use in Permutation test. It is possible to select either Chi-square or AIC.

# Number of replicates
Select or input the number of Permutations. The number of available Permutations ranges from 100 to 10,000.
(Initial value is 1,000.)
# Number of decimals
Select a decimal point of the “p-value” and “permutation p-value” output.
# Each haplotype check box
The “permutation p-value” of each haplotype will be outputted.
# Pool low frequency haplotypes
If this is checked, SNPAlyze tabulates the low frequency haplotypes, and they are evaluated as one group of

haplotype.
2 Refer to section “14-(3) Permutation test” for more information on Support Documentation.

2. Approach frame

# Haplotype Inference
The Permutation test is executed on samples. A series of processings that tabulate a contingency table from

estimated haplotype numbers are repeatedly performed.

# Contingency table
The Permutation test is executed on a contingency table tabulated from estimated haplotype numbers.

2 Refer to section “14-(3) Permutation test” for more information on Support Documentation.

3. Chart frame

# Cumulative (Left tail) check box
Cumulative frequency distribution of the Statistics for which each Permutation test is outputted.

# Distribution check box
Frequency distribution of the Statistics for which each Permutation test is outputted.
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D EM algorithm tab

Configure the analysis conditions.

Data Setup - € ontral Haplotype Ans

for Windows

Select Locus T Permutation test T EM algnlilh/f

Parameter
|teration Cournter 5000
Corversion Criterion 1.0E-7 -

¥ Censoreddata (%] [f

¥ Take account of mizsing Genatypes.

Parameter frame:

Set up the maximum number of iterations, the convergence
condition at the end of the replication, and whether to treat
missing data.

Cancel |

1. Parameter frame
#® Jteration Counter

Select the maximum number of iterations. (Initial value is 1,000.)

® Conversion Criterion

Select a value of the Criterion to terminate the estimation by the EM algorithm. (Initial value is 1.0E-7.)

# Censored data check box

If this is checked, SNPAlyze estimates the haplotype frequencies except the haplotype whose frequencies are less
than the specified value. (Enter the threshold into the next text box.)

# Take account of missing Genotypes check box

If this is checked, SNPAlyze estimates the haplotype frequencies by considering the missing data included in the

sheets. (Characters in the data sheets must define the missing data.)

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed.
If you click the Cancel button in the middle of the analysis, the analysis ends halfway, and the halfway results

will be displayed.
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(2) Explanation of theresults

@ Permutation test tab

Haplotype frequency and the Permutation test results estimated from each group configured in section “10-(1) Subject”
and the entire group is outputted. The results can be saved as a TSV file by clicking “Save” or “Save As” in the File
menu.

Haplotype candidates are outputted. H Haplotype frequency in all groups.

B &
File Edit iew ‘Window Help Lol
0 | ﬁ:l nl 7 ||ﬂﬂ Haplotype frequency classified by groups.
x| | Permutation tes |E0nt|ngency tablk | Statistics dlstnbtltlonl
Project settings  Data | T index T 2z || = ]
E‘ SNPAlyze W7 Pro index Haplotype el Laze Lontral
Td334-4-143 Re) 0.3 01425
i .EE&mple__Data_Nom e 20061"3;'.'20 b T‘- AAA A wny 01353
8 Caze-Control Haplatype .. 1/21 14:45 R YR 0054 DOE12 [.047E
Permutation test | T-125-4:4-149 0.039: 0.0232 0.047E
(8 Case-Control Haplotype .. 1/21 14:46 i T-133-A:4-145 0.031 1] 0.0714
o ———— | 13304147 0.031 0.0385 i
| T-1338:4-157 0.02g 0.0232 0.0238
i C-133A-.C-143 0.028 0.0436 n
1| C-129-A.C-145 0.021 0.0192 0.0238
11| C-123-4-C153 0.021 0.0132 0.0238
1 |C-132:4-C147 0.021 0.0192 0.0238
1 T-133-4-4155 0.021 0.0132 0.0238
14 C141-AC149 0.0 0.08z2 0.0238
1| C-132-4-C153 (0.020 0.0157 0.0238
. i| C-1334.C141 0.0t 1] 0.0308
Permutation test result (1) | 71354147 001 0 0030
The selected polymorphic marker Indexes [ indes
: _ : T 2 Select locus Permutation p-value
selected in 10- (1) appears in the “Select locus”  [=rt e B

Column. The markers of each Haplotype

Permutation test result (2)
This result appears when each haplotype
checkbox in a Permutation test frame is
checked. The iteration count is identical
to the Permutation test result (1) “Done.”

candidate are arranged in this order. |

The Permutation test results (1) are as follows.

#* Chi-Squ The Chi-square value that is calculated from the original data set (not the permutated
data set.)

#* p-value Upper Probability (In case of AIC, this is not outputted.)

# Permutation p-value p-value based on Permutation test.

# Upper The number of times that the Statistical value of each Permutation test is greater
than the original value for all Permutation test (Chi-Squ).

# Done The iteration number of Permutation test/the number of Permutation test.

The Permutation test results (2) are as follows.

# Chi-Squ The Chi-square value that is calculated from the original data set (not the permutated
data set.)

#® p-value Upper Probability (In case of AIC, this is not outputted.)

# Permutation p-value p-value based on Permutation test.

A statistic used in the Permutation test (For example, “Chi-Squ” in the above figure) is selected from “Statistics” in
the Permutation test tab (1).

9

> The Upper Probability is computed after excluding the haplotypes that have a frequency less than “1/2n” (“n” is
number of samples) of each group.
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@ Contingency table tab
All the results of Case-Control Haplotype Analysis are outputted here. The outputted data may be saved in rich text
format or text format.

The output items are as indicated below.
1. Haplotype I nference
#® Setting the EM algorithm parameter.
(Contents set with 10- (1) EM algorithm tab)
# Haplotype frequency for every group.

2. Permutation test

# Setting the Permutation test parameter.
(Contents set with section “10- (1) Permutation test tab/Parameter frame”)

# Results of the Permutation test evaluated with the entire haplotypes
Display of contingency table and calculation results.

# Results of the Permutation test evaluated with any haplotype
(If you selected the section “10- (1) Permutation tab/Parameter frame/Each haplotype check
box”) Display of the contingency table and calculation results.

3. Ligt of output estimators

10-(1) Permutation tab / Parameter frame ./ Statistics

10-(1) Permutation tab / Approach frame

Contingency table

Chi-square AIC
Chi-square AIC(IM-DM)
Df (degrees of freedom) Permutation p-value

p-value

Permutation p-value
Probability (contingency table)
Lower

Done

Fisher’s exact test *

Odds ratio

Woolf’s C195%-Low

Woolf’s C195%-High

Probability (contingency table)
Lower

Done

Fisher’s exact test *

Odds ratio

Woolf’s CI195%-Low

Woolf’s C195%-High

Haplotype Inference

Chi-square

Df

p-value
Permutation p-value
Upper

Done

Df changes **

AIC(IM-DM)
Permutation p-value
Upper

Done

Df changes **

* Displayed only when evaluating Permutation test for each haplotypes.

** Displaying the number of difference between the Df of contingency table obtained from original data
and from the resampling process.
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Q@Chart tab

If the cumulative check box or distribution check box in the Chart frame in the Parameter tab is checked, these
results will appear. Frequency distribution data can be saved as a TSV file by clicking “Save” or “Save As” in the
File menu. Chart data can be saved as a BMP file by clicking “Save Chart” in the File menu.

Chart

A frequency distribution graph is obtained from the frequency distribution of calculated
Statistics. The display of an accumulated value is also possible. By right clicking on
this chart, a “Chart Information” window will appear. It is possible to specify the bar
color and display an explanatory note in the Chart Information window.

SNPA Sample_Data_Mo01xls - G Gontral Haplotype #nalysis - Permutation test]
File Edit \iew Window Help & x|
ST \
] | Pemutation test | Cantingency table ; Statistics distibution | \
Project settines  Data | T noex 7 I P 0 ¥
=1 [E] SMP Alyze Ver500 Pro index Chisouare | Distrbution | Cumulativ 1 r1o
7] Sample_Data_Nol1.xle 8/28 11M 1) 40.00 - 43 0.0270 0.0270
— 2 435547 ot otia) 0 09 ros
3 47.10- 50, 0.3350 0.2550 08 L og
4 G065 - 54 06330 0.2340
6 54.20-57. 0.8720 01230 o7 07
B 67.75-E1. 0.9700 0.0%30
| 7613064 09950 00250 06 L 06
8 54.85- 68, 0.9380 0.0030
§/6840- 71 osg0  ooooo o 0 ros
07195 75 08 00mal g, L as
1/ 76.60- 74, 1.0000 0.0010
03 - 03
o2 - 02
Frequency distribution of the statistics g [
The frequency distribution of the statistics appears. op 4 | ao
gltalio'n
| I|
| Status 1617 i
2 By right clicking on this chart, a Chart Information window will appear.
@ Chart Information window
#® Chart tab: It is possible to specify a labeling method and display an explanatory note.
I Series
/ ®  The method of displaying
Chart Typs———————————————— .
P 7 Chart is selected.
& 2D 30
Display an explanatory note. ~@=—=f— [ Shaw Legend Ok
Cancel |

# Series tab: It is possible to specify the series color (inside, rim), change, and display/no. of displays,. Further, the data
of only one series can be displayed by deleting the data of the other series.

rt Infromation l.
Color frame
Select a series. @ Inside Specify the series inside color.
Series: Edge/Line Specify the rim of a series color.
— Color Option
Inside (N | Hide Option frame
Edge/line [N | I Ewclude _ng Hide Specify not to display a series.
Exiee | Exclude Specify to exclude a series.
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11. Haplotype Block Analysis

The area with strong linkage between polymorphic markers is defined as a haplotype block. SNPAlyze can use the
Gabriel method and the Four-Gamete method as a general method for haplotype block construction.

* note: estimation of a haplotype block can be applied only to SNP-type polymor phic markers. Please note that the
microsatellite type markers are not applicable.

B Process
(2) Select the objective Polymor phic markersand configur e the analysis conditions.
Click “Haplotype Block Analysis” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus tab

1. Selection of Polymorphic markers
Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can
be moved between the Removed list box and Selected list box using the il and = < | button. (The
maximum number of SNPs that can be simultaneously analyzed is 1000.)

These tabs correspond to the page number of the data
sheets. Polymorphic markers contained in the selected
sheet are displayed.

The Polymorphic markers that are not selected
for analysis are displayed.

Data Settp - Haplotype Block Anals Data Setus - Haplotype Block #

Sel%t LucusT Parameter 1 T Parameter 2

Sheet 1 |

Selected

Removed Selected

SHF-T il
o

SHP-2
SHP-4

[+ Subject [+ Subject Ok |

oK |
[Subject =] Eancell [Subject1 =] Eancell

57
Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.



for Windows

2. Selection of subject
In the case of chi-square test for each haplotypes, it is necessary to select the subject that includes group
information. Please check the “Subject” check box. You can select a subject index that was registered in section
“5-(1)”. If you registered several subjects, please select one of them. (Only subject indexes chosen in section “5-
(2)” from the group information included in the selected subjects are used.)

etup - Haplo

Select LocusT Parameter 1 T Parameter 2

Sheet 1 |

Removed Selected

SHP-4
SNP-5
SNP-6

® Subject combo box:
Display the subject index registered in section “5-(2).”

— Cancel |
Subject-2
 Subject:3
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@ Parameter] tab
Configure the analysis conditions of Gabriel method.

Data Setup - Haplotype Block Ana

"y = — o \
Slect Loous T Rl I T STametet @ Gabricel method frame:

- Gabriel method / Set the selection criterion for construction of a
haplotype block using the Gabriel method.

DLl for gtrong LD /

Upper: IU,SB Lower: II:I_?
W Minimum r2 for string LD ||j|_4

b asirm wpper O'-Cl for I—
strong recambination i

Finirurn strong LD ratio in
a Haplotype Block

Finirmurn MAF for effective markers ID_DE ak |

0.95

Cancel

Gabriel method frame
Set a D’-CI and a minor allele frequency as the selection criteria for construction of a haplotype block using the Gabriel
method.
& D’-CI for strong LD
Upper: The upside value in a D'-95% CI.
Lower: The downside value in a D'-95% CIL.
Construct a block by using strong LD where a D’-95% CI between the markers is within the above-mentioned
range.
# Minimum r2 for strong LD check box
Check here when setting a threshold value at an r2-value in addition to a D’-95% CI. The threshold value can be
arbitrarily changed.
# Maximum upper D’-CI for strong recombination
Do not judge it as strong LD when the Upper is below this value, even if a D’-95% CI ranges between Upper and
Lower.
# Maximum strong LD ratio in a Haplotype Block
Set the ratio of strong LD and recombination as the judgment criterion for constructing a block.
# Minimum MAF for effective markers
Exclude the markers with a minor allele frequency below this value.
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@Paramter? frame
Configure the analysis conditions in haplotype inference.

Data Setup - Haplotype Elock Anal

Select Locus T Pararmeter 1 T

Haplotype Inference ®
Set the conditions for the haplotype inference when a
C dhaploypes (%) [T / .
ensored haplotypes (%) L / haplotype block is constructed.
[¥ Take account of missing genotypes

Co |
E]|

Cancel

Haplotype I nference frame
# Censored haplotypes [%]
SNPAlyze estimates the haplotype frequencies except the haplotype whose frequencies are less than the specified

value. (Enter the threshold into the next text box.)
# Take account of missing Genotypes check box

If this is checked, SNPAlyze estimates the haplotype frequencies by considering the missing data included in the

sheets. (Characters in the data sheets must define the missing data.)

® Click the “OK” button when you finish configuring this dialog box. Results will be displayed.
If you click the Cancel button in the middle of the analysis, the analysis ends halfway, and the results
will not be displayed.

(2) Explanation of theresults

W Result window
A block constructed by SNP markers used for the analysis and haplotype candidates in the block are displayed.
Only haplotype candidates with a frequency higher than that set in the 11-(1) Parameter?2 tab are displayed.
Moreover, the SNP tag in the haplotype block is also displayed simultaneously.
If you check the “Subject”check box in section 11-(1), results (p-value) of chi-square tests for each haplotype
will also appear. These results are equivalent to those which would be obtained from “Case-control haplotype
analysis” with select “Haplotype Inference” option at Approach frame in the 10-(1) Permutation test tab.
Results can be saved as a TSV file or an Excel file by clicking “Save” or “Save As” in the File menu.

# When saving the results as an Excel file, in order to view these results software which can open and view an
Excel file must be installed beforehand.
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[a] Selection of the method for

constructing a block.

5 - Haplo
Analysis  Window

[b] Block information

[c] Haplotype Block

for Windows

[d] Frequency between
two Haplotype Blocks

D& &[5

Froject settines Data |

=[] SNPAlyze Ver500 Pro
- ZT)Sample_Data No02xls
517 Haplotype Block Analysis /31 1634

LD Map
o EF LD Pairwise

B

A [ Hethoa [Gabrel

8/28 1033

Block 1
1.2 3045678301011 12

Block 3
19 20
06020 1
03571 2
0M08 3

21 22 23 2 25 26 27 28

0.540
0214
0122
0071
0.020
0.0
0.0
0.0

03180
0.2085
01588
012
00714
0.3
0.0204
00163
00143
00102
0.mo2
0.moz
0.moz
0.0000
0.0000
0.0000

[Stabus

[163 i

[a] Selection of the method for constructing a block.

Select the method for constructing a haplotype block in the combo box of “Method.”

*Gabriel: The method for selecting D'-95% CI as the selection criterion. (Gabriel et al, science., 2002)

*Four Gamete: The method for selecting a non-recombinant area as the selection criterion.
(Wang et al, Am.J.Hum.Genet., 2002)

*User: User definition of a block.

[b] Block information
The length of each block is displayed. Moreover, Case-Control Haplotype Analysis (permutation method) can be
executed by using markers which construct each Haplotype Blocks, as shown in the following figure. (It is necessary
to registrate the populations in section “5-(1)”.)

Method: |G abriel

Permutation T&

Block

| Length

Block 1

Block 3
Block 4
Block &
Block B
Block 7

12

mwmmmi

Block 2
13
0E122
02245
no9is
00714
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1. Select a haplotype block as the subject.

2. Click the "Permutation Test..." button.

3. The dialog box shown on “10-(1) setting up analysis
conditions-Data Setup” opens. * Please refer to.section
“10. Case-Control Haplotype Analysis.”

4. Using the same procedure, Hardy-Weinberg

Equilibrium tests, Case-Control studies, and

Haplotype Inferences can be executed from the

“Analysis” menu.
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[c] Haplotype Block
p-value from chi-square test
Haplotype candidates T htSNP (tagSNP) T Frequency between two Haplotype Blocks (D’ value)
Block 1 Block 2

1 2 3 4 5 6 7 8 5 10 11 12| Freg |p-value| 09542 13 14 15 16 Freq p-value
i B 00483 0E122 01473
03138 02245 03138
0.6434 oosia 02716
04454 00714 08930
0.6904
0.3905
05336
05336

-E-LAJI'\J—‘

00 = O M 03 PO —

*Haplotype candidates: Haplotype candidates and their frequencies in a block are the output.

(Haplotype candidates with frequencies below the specified set at “11-(1) Parameter2” value in are not displayed.)
*htSNPs, (tagSNP): htSNP (tagSNP) in a block is displayed in color.
*p-value from chi-square test: Results (p-value) of chi-square tests for each haplotype will appear. These results are
equivalent to those which would be obtained from “Case-control haplotype analysis” with select “Haplotype Inference”
option at Approach frame in the 10-(1) Permutation test tab.
*Frequency between two Haplotype Blocks: LD coefficients among blocks (D’-value) are displayed

Block 1 Block 2
[d] Frequency between two Haplotype Blocks cEREl - B 1 12 TEEE FERET 15 B
0377 1 06122
The combination and the frequency are displayed 0.2245 |2 0.2245
. . 0.2243 |3 0.0318
when a long haplotype is formed from the connection of aora |a 00714
each haplotype between blocks. 00E1 |5
For example, a long haplotype is formed from the 3.31231 ?
connection of “haplotype candidate 1 in Block 1 o004 ds

03776
02245
02243
00714
00811
0.0204
00104
00104
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

and “haplotype candidate 1 in Block 2,” and its /

frequency is 0.3776.

*occurrence ratel: Connections of haplotypes with
frequencies exceeding 0.1 are displayed /
with a thick line.

*occurrence rate2: The number at left end shows the
left-hand side haplotype number,
while the number at right end shows
the right-hand side haplotype number;
the center display shows the frequency.

o I R e R N i I R === RS TR R
FOOL R O R0 = R = = D) ) = L e D0 R =
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This window is essentially the same as that shown in “8-(2) LD analysis-LD Map (Grid)” and the yellow

area shows a haplotype block.

i Haplotype Block
[a] Selection of the block [b] Haplotyp
construction method.
Giabriel
5[5 /3/5]5 3 |3|5 |3 3fb |33 3]s s|s/s|s|s|s|s|s|3|3|5|s|s|s|s|35|s
CIEE] SHPAlyze Ver 500 Pro =
=[] Sample Dats Mol2xls £/28 1093 S8
) Haplotype Block Analysis /31 1634 =
Fesult = Groupl
& )
s
© EEILD Fairwise sips i
i
Suet
it
st
SHP-14 = D-value
st -
Suis -
e iz TH T5
Suis -
Supis .
sun -
supzi -

SN0 ool RN ENEE
LTI HEEN ENNE

[a] Selection of the block construction method.

Select a block constructing method using the same procedure as that used for a result window.

[b] Haplotype Block

An area corresponding to a haplotype block is displayed in yellow.

2 User definition of a haplotype block

On a LD Map screen, a haplotype block can be arbitrarily constructed. All the operations are executed by using a right-

click menu.

*Right-click on the grid screen displays a pop-up menu.

Menu Description

Copy Copy the selected area.
Select All Select All

Set Set up a new block.
Clear Delete a block.

Join Connect existing blocks.

63
Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.



for Windows

*Add a block.
Drag a range to add. Select “Set” in the right-click menu. Clicking “Set” on the area with a block will delete the
block and only the selected area will become a block.

*Delete a block.
Drag a range to delete. Select “Clear” in the right-click menu.

*Join a block.

Drag a range to add. Select “Clear” in the right-click menu. The execution of the operation in the area with a block
will result information of a new block, including the existing block.

> (e.g.) In the case of adding a new block by user definition.

Method: [User

Apply

Method: [User y Method: [User

222 22 2122122333 BEEBEEEEEEE00E

I e

Drag the area to form a block. Select “Set” in the right-click menu.

I Methad. IUser j Permutation Test

Block 1

1 2 3 45 6 7 893 10 11 12 13 14 15 16 17
03776
0.2245
01427
0.0816
00714
0.0611
0.0204
0.0103
00103

[T R S RSN N
W D L

[16:37 5

The results are displayed in the result window.

Click “Apply” button.

W LD Pairwise window

This window is similar to the window output shown on ”’8-(2) LD analysis-Pairwise Data.”
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SNPAlyze is capable of running the cluster analysis by considering the calculated Statistical values from case-control

studies.

B Process

(1) Selection of Statistical values and configuration of the analysis conditions

1. Click “Cluster Analysis” in the Analysis Menu. The Data Setup dialog box will appear.

Select objective Statistics from the Removed list and click the il button to add them to the Selected list box.
Click the Dissimilarities tab. Conversely, the data that are displayed in the “Selected” and “Subject” list boxes
can be moved to the “Removed” list box by clicking the  <<| button.

Index Index T Dissirnilaritiers T Method
Sheet 1 | Sheet 1 |
Removed Removed Selected
5: Fisher's exacl 1: AIC(IM-Dk &
2 Chi-sguaré E: AIC[IM-DM) 2: Chi-square
3 Dif Select target 7. Chi-zquare dd I 3 Df
: p-value 4 pvalue
: & Df
3 p-value
10 Fisher's .7 ok
Cancel | Cancel |
# Dissimilarities Select a method for calculation of dissimilarity (the distance.)
® Methods Select a method for cluster analysis.

I tethad

* Squared euclidean
™ Standardized squared euclidean

" Mahalanabis

— Output

i normal {* square oK

Cancel |

Click Methods tab

Data Setup -

Data Setup - G

Index T Dissirnilaritiers T

= Mearest neighbour
= Furtherest neighbour

= Group average

" Centroid

" Median

& wiard

Cancel |

® Click the “OK” button when you finish configuring this dialog box. The analyses results are displayed.
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(2) Explanation of theresults

= Dendrogram window
A dendrogram appears. The analysis result can be saved as a BMP file.

[ file Edit View Scale

Window  Help

D=

& e

Project settines Data |

=[] SNPAlyze VerB00 Pro

- I Sample_Data_Nall xIs
I8 Case-Gontrol Study

|l

[ Dendrogram | Dissimiry matis| Process |

a/28 110

MICRO-11
8/31 1646 i

etail infor mation

Ll

| Status 1647

W Dissimilarity Matrix window
A dissimilarity matrix appears. The analysis result can be saved as a TSV file.

File Edit View GScale Window Hslp 18]
D|=(E] (=
X | pendiogram Pracess |
Project settings  Data | index 1 [ | 3 4 5 | 6 | 7 ] 9 | 10
TSP Albze Var50l Fro index SNP-1 MICRO1  SNP2  SNP-3  MICRO2 | SNP-4  MICRD-3  SNPS SHP-6 SHP-7
U
EIFTSample_Data_Nod1.xls /28 1101 e T
- EIE) Case-Gontrol Study /21 1646 3 NP2 10760 6074987
PEGE] 130622 GI7E0E 24909
=] Detail information 5MICRO-2 | 14957413 960.0533 1631848 16235721
B|SHP-4 235404 5197207 153597 20024 1683.0852
7| MICRO-3 426775 2982674 571474 331293 12977 376709
SNPS 166838 585155  B4989 38765 17315768 46729 54046
SNPE 50705  G404041 G628 105311 14621872 209998 395959 165363
10 SHP-7 16,9995 G198265 120833 0.6577| 1647.9624 0942 3/EAT 41324 146013
NERE 0 5273048 107362 130522 14567413 235404 426775 16683 50705 16.39%
12| MICRO-4 527.9048 0 0743357 517606 9500593 5197207 2980574 585155 5404041 519.826F
13/ 5NP9 107362 6074397 0 84309 1631848 153507 571474 64953 BE281  1208%
14/ SHP-10 130622 G17E0E 24909 0 16235721 20024 331293 36785 105911 0EET
16/ MICRO-S | 14367413 9600599 1631848 16235721 0 16380652 12977 17315768 14521872 1647.062¢
16| SHP-11 235404 5197207 153597 20024 1689.0852 0 A0S 46729 2099 0,94
17| MICRO-6 426775 2982674 571474 331293 12577 376709 0 54046 39599 3B5A:
18 SNP-12 166838 565155 B4989 38765 17315768 46729 54046 0 16533 413
19 SNP13 50705 5404041  E6281 105911 14621872 209398 395959 15533 0 14801
20/ 5MP14 16,9995 G19.8265 120833 08677 1647.9624 0942 /EAT 41324 146013 i
21| NP5 0 5273048 107362 130522 14567413 235404 426775 166838 50705 16.99%
22 MICRO-7 527.9043 0 B07.4997  G17.606  9G0.0593 GI97207 2982574  G95.155 5404041 519.526F
23 SNP-16 107362 6074397 0 84309 1631848 153507 571474 64953 BE281  1208%
24/ SNP17 130522 51760 84909 0 16235721 20024 331293 38785 105911 06T
26/MICRO-8 | 14367413 9600533 1631848 16235721 0 1B8B0B52 12977 17315768 14621672 1647.952:—
26/ SNP13 235404 5197207 153597 20024 1689.0852 0 A0S 46729 2099 0,94
27 MICRO-S 4ZETTS 2982574 GT.0474 331293 12977 STETS 0 54046 39599 3B520%
28 SNP19 166838 GAG1E5  E4359 38765 17315768 46723 54046 0 16E3E3 413
24 SNP-20 50705 5404041  E6281 105911 14621872 209398 395959 15533 0 14801
30/ SNP-21 169995 5198765 120833 06577 1647.9524 0842 355213 41324 146013 i
3| sHP22 0 5279043 107362 130522 14567413 235404 428775 166838 50705  16.99%
: MICRO10 | 527.9048 I 0 B07.4397 517605 9600539 5197207 2982574  6E5.155  B40.4041 519.afi;|
4 »
[ Status [16:47 4
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A process to plot a dendrogram appears. The results can be saved as a TSV file.

File Edit Miew Scale Window Help = ﬂ
Dll| 2 |%|e
ﬂ Dendiogram | Dissimilarity matris i Piocess I
Project settings Data | index 1 I 2 I ] -
ESNPF\\yze Ver500 Pro index Group 1 Group 2 Euclidean

1 SHP-21 SMP-28 0
B [FT] Sample_Data_Moll.xls 8/28 1101 2 SHP-20 SMP27 f
-EE ) Gase~Control Study 8/31 1646 3 SHP13  SNP-ZE 0
= 4 MICRO-3 | MICRO-12 0
Detail information B SMP-18 SMP-25 0
5 MICRO-2 | MICRO-11 0
7 SMP-17 SMP-24 0
8 SMP-16 SMP-23 0
B MICRO-7  MICRO-10 0
10 SHP-15 SMP-22 0
11 SNP-7 SMP-14 0
12 SHP-E SMP-13 0
iE SNP-& SMP-12 0
14 MICRO-2 | MICRO-G 0
15 SMP-4 SMP-11 0
16 MICRO-2 | MICRO-B 0
17 SMP-3 SMP-10 0
18 SMP-2 SMP-3 0

19 MICRO-1  MICRO-4 i) =
20 SMP-1 SHP-15 0
21 SMP-1 SNP- 0,625
22 MICRO-1 | MICRO-7 1.125
23 SNP-2 SMP-16 1.128
24 SMP-3 SMP-17 1.125
25 MICRO-2  MICRO-8 1.128
26 SHP-4 SHP-18 1.125
7 MICRO-2  MICRO-3 1.128

28 SHP-5 SHP-19 11250zl

| Status |16:48 4

The methods used by SNPAlyze for calculation of dissimilarity and cluster analysis are as follows.
(Initial values are “Euclidean square distance” and “Ward-Method,” respectively.)

# The method for calculation of dissimilarity (the distance)

SQUARED EUCLIDEAN SQUARED EUCLIDEAN DISTANCE
Standardlged squared Standardized Squared Euclidean Distance
euclidean
Mahalanobis Mabhalanobis' Generalized Distance

# The method for cluster analysis

NEAREST NEIGHBOR

NEAREST NEIGHBOR METHOD
(SINGLE LINKAGE METHOD)

Furthest neighbor

Furthest neighbor method
(Complete linkage method)

Group average

Group average method

Centroid Centroid method
Median Median method
Ward Ward method

¢N0t0£

for Windows

When the dissimilarity between clusters is very big, a small cluster does not appear. In this case, select “Square” so
that the dendrogram is drawn in consideration with the Square value between clusters.

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.
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13. Logistic Regression Analysis

HealthSketch V2.5 or after isrequired!

for Windows

Cooperate with HealthSketch, SNPAlyze performe logistic regression analysis for each SNP. You can calculate Odds

Ratio (OR), 95% Confidence Interval of the OR and p-value of likelihood ratio test for Dominant, Recessive and
Genotype model about each SNP.

B Process

(2) Select the objective polymor phic markersand configurethe analysis conditions.
Click “Logistic Regression” in the Analysis menu. The Data Setup dialog box will appear.

@ Select Locus Tab

1. Selection of Polymorphic markers

Polymorphic markers selected in section “5-(2)” are displayed in the “Selected” list box. These markers can be
moved between the Removed and Selected list boxes, using the > | and << | buttons.

Caontrol Study

Sele: LocusT Parameter ]

Sheet1 | Sheet 2| Shest3|

Removed Selected

Cancel |

Copyright (C) 2008 All rights reserved by Dynacom Co., Ltd.

These tabs correspond to the page number on the data
sheets. The Polymorphic markers contained in the selected
sheet are displayed.

Objective polymorphic markers for analysis selected

displayed.

Data Setup - Caze—Control Study

Select Lo usT Parameter ]

Sheet1f] Sheet 2| Sheet 3]

Riemdved Selected
SNP-5 MICRO-2 &
SMP-E SMNP-4 _I
SMNP-7 MICRO-3
SNP-8 _I
MICRO-4
SNP-9 i
Subject

IS ubject-1 = l

The Polymorphic markers that
are not selected for analysis are

oK

Cancel |

in section “5-(2)” are displayed.

68



for Windows

2. Selection of subject

Please check the “Subject” check box. You can select a subject index that was registered in section “5-(1).” If
you registered several subjects, please select one of them. (Only the subject indexes selected in section “5-(2)”
from the group information included in the selected subjects are used.)

Select LocusT Pararneter ]

Sheet1 | Shest 2| Sheet 3|
Removed Selected
SHPE
SHPE

SMP-7 LI
=«

Display the subject index registered in section “5-(2).”

Cancel

iE

| Subject-2
Subject-3

(2) Explanation of theresults
The overall results and the statistical value of ach group are shown.
The results can be saved into a TSV file and Excel file by clicking “Save” or “Save As” in the File menu.

W Statistics window
Displaying the statistics data that calculated from Dominant, Recessive and Genotype model about each SNP. Odds
Ratio (OR) , 95% Confidence Interval (CI) of the OR and p-value of likelihood ratio test are outputted. (In
Genotype model, OR and 95% CI of the OR are outputted for Heterozygote and Minor allele homozygote.

File  Edit Miew Mindow  Help
Dlelal (e
| | Sheet 1
Project settines  Data I Index fli I I | [Cer
W Irdes Odds ratio Cl95%-Low | CI95%-High | p-value Al e
S Sample Data Mo txt SNP-2 21739 0.4011 11.7816 0.6056 £2.3026
T - SNP3 21739 0.4011 11.7816 0.6056 E2.3026
E\@ istic Regression shRd | - R . R R .
isti SNP-5 22727 0.4184 123448 05127 E1.9697
etail infor mation SHP-E 21739 0.4011 11.7816 0.6056 £2.3026
SNP-T7 112 03023 41452 0.3864 61.40381 |
SNPE 24 0.2608 221058 0.5196 E1.9363) |.£
SNP3 24 0.2608 221058 0.5196 E1.9363 ||.£
SNP-1 0.2083 0.0383 1.1339 0.0812 soze4z | T
SMP-1 21739 0.4011 11.7816 0.6056 £2.3026
SNP-13 21739 0.4011 11.7816 0.6056 E2.3026
SNP-1 24 0.2608 221058 0.5196 E1.9963 |.£
SNP-14 1.4667 0.3365 £.3934 0.6445 E24271) | £
SNP-14 1.4667 03365 E.35934 0.6445 E24271 £
SNP-1§ 1.8308 0.4718 71042 0.4071 E1.5034
SNP-17 1.0938 0.2388 4.00: 0.1415 593345 |.7
SNP-1 1.102 03019 40233 0.1935 E0.0322) |.E
SNP-1 7% 0.1625 0.0297 0.8891 0.0401 56.8749
SMP- T220e, oo L] a1 =R -
e w||g / =
| Status ‘ v

Analysis results of Genotype model (Heterozygote)

Scroll the viewing area of the window, analysis results of Genotype
(Minor allele homozygote), Recessive, Dominant model will be
displaved.
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W Details information window

2  Details window does not appear when analysis is completed. It can be displayed by clicking the [Logistic
Regression Analysis- Detail information] index located on the Results tab in the Explorer window.
The results can be saved into a TSV file and Excel file by clicking “Save” or “Save As” in the File menu.

Eile Edit Miew Window Help o =1
0=EE
\ ] ] ] ] 5
- - \nfarmat SMPalyze Ver.7 00 Pro
Project settings  Data | o [?:t;;a en Analysis name Logistic Regression Analysis - Detail information
SEENFAlze W7 Fro NET] Run data E¥Users¥My Documen ts¥Snpalyze ¥Sample_dets¥ S ample Data Mog.txt
o Run started 200711427 191 049
""EE;T’"D'E-DE‘E-NDZ txt SNP-2 Fun stopped 200711427 191 1:07
= [T8 Logistic Regression SMP-3 -
Statistics SNP-4
SNP-5 Logistic regression analysis
SNP-B Logistic module w220
SNPT masdmurm like lihood procedure R A A
O | E— Basic information
Iteration counter = 0.00001
SNP-3 Cionversion criterion = 100 \
NP-10
SHP-11 B - . -
SHP12 For each markers (Only biallelic markers) Display maximum likelihood settings
. SNP13
Click on the marker name NP4 L —
ey =
SNP-15
to browse the results. Genotype model
SMP-16 Genotyps Control (0) Case 1) Oddsratio CI95K-Low CISSN-High p-walue A4
SNP17 A 10 23 2N MA MA 06056 622026
SNP-12 ASC z 10 21739 04011 117816
SHP-19 [s70s] 1 4 1.7301 oi7e 175856
SHP-20
SNP-21 Dominant model
Genotype Contral (0) Case (1) Odds ratio CI95%-Low  Cl96%-High  p-walue AT
SNP-22 Ao, 10 23 2% A FA 0323 60329
SNP-23 AFC-TAT 3 14 2088 04753 26608
SP-24
SNP-25 Recessive model
SHP-2G Genotypa Control (0) Case (1) Odds ratio CIO5%-Low CI95%-High p-wilue  AIC
SNP-27 Ao =T 12 EE] 2% A FA 07409 61.1964
[} 1 4 14545 01475 143461
SNP-28
K S— o sps vl |
| Status -
Sample tabulation results and following statistical values are computed in each model.
# Control (0) the amount of Control data.
® Case (1) the amount of Case data.
® (Odds ratio Odds Ratio
# CI95%-Low 95% confidence interval (low)
#® CI95%-High 95% confidence interval (High)
& AIC Akaike’' s information criterion
# p-value p-value of likelihood ratio test

@rror message information \

Error occurred while logistic regression analysis.
The following error messages will be displayed in the Detail information window.

Error messages

There is a factor with only all the same values.

A solution of the method of maximum likelihood did not converge.

K Logistic regression is available only for bi-allelic marker. /
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14. Support Documentation

(1)War ning messages
The warning messages that can be set to be displayed or suppressed are as follows:

“There is no subject column. Please select from following list”
= Displayed when you start an analysis without entering the Subject information.

“Please select polymorphic markers for analysis from following list”
= Displayed when you start an analysis without entering the Data information

“Notice!! It's not clear that LD exists between Microsatellite markers. Be aware that your results may be
incorrect. Refer to SNPAlyze manual for further information”
2 Displayed when you are dealing with Microsatellite data in a Linkage disequilibrium
analysis. Refer to section 14-(2) of the Support Documentation, “Linkage disequilibrium in
Microsatellite” for more details.

“The permutation p-value is considered statistically unreliable because of insufficient sample size or an
unsuitable combination of genotyping data. For more information, please contact snpalyze support”
,\"Displayed when the degree of freedom has changed through the permutation test process in a Case-
Control Haplotype Analysis. If this message is displayed, select the “contingency table” checkbox in the
Permutation test setting.
*Please refer the 14-(3) Permutation test” to understand difference between two methods.

“The permutation p-value is considered statistically unreliable because of low frequency haplotypes.
Please perform permutation test with pool low frequency haplotypes option at Case-Control Haplotype
Analysis - permutation test setting. Refer to SNPAlyze manual for further information”

> Displayed when there is the possibility that rare haplotype will cause a large number of accidental
errors. The accidental error comes from the bias in number of haplotype that is caused by the permutation
test. In this case, select the “pool low frequency haplotype” checkbox in the Permutation Test setting.

“The Logistic Module is not available.

The Logistic Regression require installation of the HealthSkech Ver.2.5 or after.”
> Displayed when you cannot use the Logistic Regression Analysis. HealthSketch V2.5 or after is required
for Logistic Regression Analysis. (In case of HeatlhSketch demo version, you can use the Logistic
Regression Analysis within a time limit of the demo version.)

(2)Linkage diseguilibrium in Microsatellite
Particular care is required when you are dealing with microsatellite data when performing a Linkage Disequilibrium
Analysis. There is possibility that D’ value is overvalued by effect of alleles which have ultra-low-frequency.
Refer to these papers below:

Linkage disequilibrium in the human genome.
Reich DE, Cargill M, Bolk S, Ireland J, Sabeti PC, Richter DJ, Lavery T, Kouyoumjian R, Farhadian SF,
Ward R, Lander ES. Nature. 2001 May 10;411(6834):199-204.

Extensive genome-wide linkage disequilibrium in cattle.
Farnir F, Coppieters W, Arranz JJ, Berzi P, Cambisano N, Grisart B, Karim L, Marcq F, Moreau L, Mni M,
Nezer C, Simon P, Vanmanshoven P, Wagenaar D, Georges M. Genome Res. 2000 Feb;10(2):220-7.
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(3)Permutation Test
The configurable items on the Permutation Test setting are explained below:
(@ Refer to section “10-(1) Permutation test tab.”)

@ Parameter frame >>

“Pool low freguency haplotypes”

There is possibility of ultra-low-frequency haplotype in haplotype inference. Many occurrence of low-
frequency haplotype may cause accident errors in the results. If you select this checkbox, it is possible to
totalize all low frequency haplotypes to one item. In this way, you can deal with all low-frequency
haplotypes as one item and thereby reduce accident errors.

If you select this checkbox, the “pooled haplotypes™ is added in the contingency tab on result of the analysis.
*The “pooled haplotypes™ is not added when it does not influence the result.

@ Approach ftame >>

“Contingency table”

SNPAlyze has adopted the Permutation Test to achieve high reliability of results in a Case-Control
Haplotype Analysis. In the Permutation Test, SNPAlyze rearrange the original input data while keeping the
number subjects intact. But if you adopt the Permutation Test for the original data sheet, there will be the
possibility that the degree of freedom will change between the simulated data sheets. To avoid this, it is
possible to apply the Permutation Test to a contingency table that is constructed from the original data sheet.

Figure: Flow Diagram of Case-Control Haplotype Analysis

Method 2: Check the “Contingency table” check box

Permutation
Original Data Sheet »| Haplotype Inference Deﬁr.utlon of vy 5 Calculation of » Output Results
A Contingency Table Statistics

Permutation

Method 1: Check the “Haplotype Inference” check box

0.0...0.0..0.0.0.0........0.0...O.......0..0.0.0.0.....0.00.0.0.0.....0.0..’

Direction of flow
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# The paper concerning the use of SNPAlyze
This display shows the result obtained following a search for references using SNPAlyze on November 28,
2007.

*Since the user instruction manual may not be always available, the purposes of use or product names
published in this manual may not be in agreement with your intended use. Please be sure to refer to
instructions for confirmation.
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