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1. About QUMA

Bisulfite sequencing, a standard method for DNA methylation profile analysis, is widely used in basic and
clinical studies. This method is limited, however, by the time-consuming data analysis processes required to obtain
accurate DNA methylation profiles from the raw sequence output of the DNA sequencer, and by the fact that quality
checking of the results can be influenced by a researcher’s bias.

We have developed an interactive and easy-to-use web-based tool, QUMA (QUantification tool for Methylation
Analysis), for the bisulfite sequencing analysis of CpG methylation. QUMA includes most of the data-processing
functions necessary for the analysis of bisulfite sequences. It also provides a platform for consistent quality control
of the analysis. QUMA has four major features. First, it is easy-to-use and needs only two types of input: a PCR
target genomic sequence and raw bisulfite sequences. With its user-friendly interface, only a few clicks are needed
to quickly align, visualize, and quantify the bisulfite sequence data in a comprehensive manner. Almost all the
displayed data are downloadable. Second, QUMA is an all-in-one tool that includes most of the data-processing
functions necessary for the analysis of bisulfite sequences. In addition, many optional parameters are available to
change the output style according to the user’s preferences. Third, QUMA provides a helpful feature that allows the
user to control the quality of aligned sequences easily, by changing the cutoff parameters; if the input data and
cutoff parameters are indicated, anyone can reproduce the analysis, by using the QUMA web server. Fourth, QUMA
server can be launch locally, on a personal computer connected to a local network, by using a bootable CD. This
feature is especially helpful to the researcher who must analyze sensitive data. The QUMA web server is available at
http://qguma.cdb.riken.ip/

Overall, we feel confident that QUMA will prove to be of value to the biological community.
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2. Quick start

2.1. Select a genomic sequence file

The genomic sequence must be an
unconverted sequence between PCR
primer pair (not necessary to convert
"C" to "T"). (See “7.1. Genomic
sequence” for more details.)

2.2. Select a bisulfite sequence file

Raw sequence data can be used.
Removal of plasmid vector sequence is
not necessary. Use 8.4. Multi-FASTA file
or 8.5. Zipped archive of sequence files.
(See “7.2. Bisulfite sequences” for more
details.)

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved

Yoo can sasily abign, rinaloe =
Bisulfile sequemos data fur Opd

5] v b s BETM —'-q,jm'h

o] gt o e TR, e
E'__m-mhﬂ‘
T T
Ul Pl g s
0 ki 0T e e el v o sy
R ety oy ¢ b i) s g g it i)
Bn | [ s L ]

Yow can wasily alizn, vsualor
Bislfile srquenes dats for O

Y 19
B v b s 00 TG EQ

el gt soaie prapcece 1T,
o e A, o L

B A L e
Fan | [ = b

[

i




April 30, 2008 QUMA User’s manual

- "
W s s g v Y ey ey - ek er (IR F s
g mes Sy R L S

2.3. Submit il By e e

] FAROMS MANY M SRR ALLSLEL | s EELRERE

 FE QU T tool for Methylation Analysis
s et pemnic iguencs [FOB; pxadf o

Typically, only a few seconds are e pocaic e -
necessary to process sequence data. el el o

conemt "C7 he "1
Uphoa! Baalfile seqicnes B
(=] ki FASTA Fomvmst: S or 23
Eaw ssqance Sxis can & wm el Bxmeeal af plonrsd vecios
Fisze @ E Show oodom

hesis

3. Supported browsers

We supported the following web browsers.

o Firefox (Mac/Win)

o Safari (Mac)

e Opera (Mac/Win)

e Internet Explorer(lE) 6.0 and higher (Win) (IE 7 is not recommended because it has many bugs)

Many browsers such as IE 5.0 for Windows, Mozilla, and Netscape 6 and higher may work as well. Some older
browsers such as IE for Mac or Netscape 4 will not work.
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4. Overview

QUMA is a web-based tool for CpG
methylation analysis. You can easily
align, visualize and quantify bisulfite
sequence data!

QUMA consists of
analyses; a

two separate
“Methylation _status
analysis_mode” using one group of
bisulfite sequences and a ”Statistical

analysis mode”

mode using two
groups of bisulfite sequences.
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5. Methylation status analysis mode
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5.2. Top page

Top page can be switched between two modes, that is, 5.3. Top page simple and 5.4. Top page option.

@ QUMA: QUantification tool for Methylation Analysis - Mozilla Firefox

File Edit Miew History Bookmarks Tools Help

%ryhﬂanmm e fod o vy conint + Eumaliem i SR

-

s QUantification tool for Methylation Analysis _

You can easily align, visualize and quantify
bisulfite sequence data for CpG methylation analysis

[*] Overview: how to use QUMA [=] Chaickc start [*] Execute with sample sequence data =] 5 5 e files

Upload target genomic sequence (PCR target) file
@) (plaim sequence, FASTA or GenBank format)

The genomic sequence must be an unconverted sequence between PCR prmer pair (not necessary to m
convert "C” to "T").
Upload bisulfite sequence fils

[=] (mnlti-FASTA format file or zipped archive of sequence files) | Browse... [

Baw sequence data can be used. Removal of plasmid vector sequence is not necessary.

| Reset | | Submit | Show options
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5.3. Top page simple

5.3.1. Genomic sequence file 1

Click the first button (in this case "Browse..." button) to
upload atarget genomic sequence file.

5.3.2. Genomic sequence file 2

Select a target genomic sequence file to upload. See also
“7.1. Genomic sequence”.

@& QUMA: QUantification tool for Methylation Analysis - Mozilla Firafox
Eile Edit View Higtory Bookmarks Tools Help

If you have 2ny questicns/comemants raquasts ate., || a*.
pleass fosl free to contact © guma@edd rikenjp |

' {i2 QUantification tool for Methylation Analysis |
You can easily align, visualize and quantify r
bisulfite sequence data for CpG methylation analysis

[=] Overview: how to use QUMA

=] Quick start [%] Execute with le se

Upload target genomic sequence (PCR target) file
= (plain sequence, FASTA or GenBank format)

e data [ s e 5

¢ files

| Browse,.. |[@

The genomic sequence must be an unconverad sequence between PCE primer pair (not necessary to
convert "C" to "T").
Upload bisulfite sequence file
[= (muiti-FASTA format file or zipped archive of sequence files)
Raw sequence data can be used. Bemoval of plasmid vector sequence is nol necessary.

| Resst Submit | Show options

@ QuUMA: QUantification tool for Methviation Analvsis - Mozilla Firafox (o] 5 o ]

Hogem
Iy Documents @Windcms Media Player
i My Computar
My Recent Ity Nebwark. Places
— b IMozilla Firefox .
| au ey v
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| You can ¢ m3_J1t_plan_seq
14 . Hedp and Support
| bisulfite s homet
| b Nokepad
c ’ okanolab on cdbifst
[=] Ovendew:F Pk H ¢ files
Upl?ad g 1 Comeuier tt 1
= (plain seque . f?]
convert "C" t -
Netwark -
Upload bist ] "F'”La T:L:.II‘ File name: Isan'nle_-;enome_lasla :l Open
[ (- FAS® Flesoiwpe  [a Fies =] Cancel Browse.. |7
Raw seq -
[ Resst Show options =
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5.3.3. Bisulfite sequences file 1
Click the second button to upload a file of bisulfite
sequences.

5.3.4. Bisulfite sequences file 2

Select a file of bisulfite sequences. Acceptable file formats
are 8.4. Multi-FASTA or 8.5. Zipped archive of seguence
files See also "7.2. Bisulfite sequences”, "8.6. How to
create zipped archive (Macintosh)" and "8.7. How to create
zipped archive (Windows)".

@ QUMA: QUantification tool for Methylation Analysis - Mozilla Hmh

Higtory  Bookmarks

T 0 o ]
Elle Edit Yiew Tools Help Y

1f you have any geestions/'comments/regquests etc.,

pleass faal free to contact © guomaBedb ke jp

5 QUantification tool for Methylation Analysis

You can easily align, visualize and quantify
bisulfite sequence data for CpG methylation analysis -

3] Overview: how to use QUMA [*] Quick start [*] Execute with

Upload target genomic sequence (PCR target) file
(5] (plain sequence, FASTA or GenBank format)

The genomic sequence must be an unconverted saquence between PCR primer pair (not necessary to
convert "C" ta "T™).

Upload bisulfite sequence file
(=] (gmiti- FASTA format file or zipped archive of sequence files)
Raw sequence data can be used Removal of plasmid vector sequence is not necessary.

Submiit Show options

e data [%] Sample sequence files

C¥Uzers¥lumatDed] Browse..

C [Bome 2

@ QUMA: QUantification tool for Methylation Analysis - Mozilla Firsfox

Ele Edt yew RS L
ook in: @' [reskion El (¢) ﬂ R ta ate., H*ﬂ
LMy Documents E] sample_genome _Fasta P |
o My Computer 5 Shorteut bo User AREENA,
| %My Network Places Bwlmbw; Media Hayer

wa QUal

=] Gma_15aabb_muli_fast =
You can eas, ] G _taatb_todi fasta

Dezkiop

bisulfite seql n
|

[*] Overview: how t sequence files
UP’?M-WF . okanolab on cdbési

[ (plain sequence.. Pant ¥Dec| Browse... |7
convest "C" ta "T"

a Upload bisulfte Fie name: [ _plei_sen = |
(it -FASTA fe
Raw sequence dati Filess of type. [eirFies =l

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 12
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. @ QuMA: Quantification tool for Methylation Analysis - Mozilla Firefox S o o5 S
5.3.5. Submit

Elle Edit View Higtory Rookmarks Tools Help

If you have 2ny questions/commaents requasts ate., BB

Click the submit button to analyze. Typically, only a few | | £yos evs sy anions comments s
seconds are necessary. | L HOME |, ONGAVIGW ,TEAMSOFUSE  DOWNLOAD , REFEREMGE | AOSMEdamd

5 QUantification tool for Methylation Analysis

You can easily align, visualize and quantify
bisulfite sequence data for CpG methylation analysis -

[#] Qverview- how to use QUMA [*] Quick start [*] Execute with se e data [#] Sample sequence files

Upload target genomic sequence (PCR target) file
[ (plain sequence, FASTA or GenBank format) C¥Lserslums¥De:| Browsa.. [
The genomic sequence must be an unconventsd saquence between PCR primer pair (not necessary to

convert "C" to "T").
Upload bisulfite sequence file
See “5.5. Analysis result page” for next step. " ke A ot e o e e of e e st Bae [

Raw sequence data can be used. Removal of plasmid vector sequence is not necessary.

Show oplions

5.4. Top page option

1 you have any questions/'comments/'sequasts atc., a“
plazss feal free to contact © gumaBedh vitan (p

5.4.1. Show options
Click the "Show options" link to show optional fields. A% QUantification toolforﬂeﬂlyiation AM’]S‘S :'

You can easily align, visualize and quantify

bisulfite sequence data for CpG methylation analysis

[=] Overview: how to use QUMA [=] Quick start [=] Execute with

Upload target genomic sequence (PCR target) file
& (plan sequence, FASTA or GenBank format)

The genomic sequence must be anunconvertad sequence between PCR primer pair (not necessary to
convert "C" to "T").

Upload bisulfite sequence file
(=] (amiti- FASTA format file or zipped archive of sequence files)
Raw sequence data can be used Removal of plasmid vector sequence is nol necessary.

] (san)

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 13
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5.4.2. Optional fields
Optional fields will appear.

The third text input field is used only for the Statistical

analysis mode.

¥ o i iy i
phaase Fral Form 1o adt

by yageenin ole | "m"'
el ey - :
B hoME | OVERVEW | TERMEOFUSE | GOWMLOAD || RLSURIRCE | MOCRIGMAT

= [ Quick start =) Eneote with somple sequence dota =] Sample sequence ez *
[=] Prcject name (opsional coly contain "A-Z", “a-x", 0%, " and ") =
[=] Enter a twget geocssac weqaace (POR tapet) w plais iegacsce, FASTA o GenBank formal .}
o wphoand tmget gencemic sequence (PCR. targst) e
gﬁ.m-ﬂﬂﬂﬂmm [romse. ]|
Appdi sampl: frecam: sequence
[#] Emter bisafit= sequences in muli-FAS TA forma ®
=
or epload bivalte sequence Se
(zmdti- FASTA, firmsn e or Spped archive of inquonce fHes) (Bome |
Sequence groap name (optenal)
1 Agmdy sargile brudite ioiqoone
[=] Cipticmal Enter sevond bisslte sequences for statutical sabris (n gt FASTA format) &
or apboad second bimlfie sequence e for stmistical analysis
(ooniki- FASTA foomant Sle or gpped anchive of sequence files) o
SequeTce o0 BEDE (sptenall
= Apph: sampl: benlfe soquemce
Pt Cp. Ol C7T) & C==T comversion
B Upper Bt of mcometed Opbs 5 o s of st pand of e g resmmes neqamcr]
& Lower Bt of percen comvented Cpils w0 | o O= A comerson i
[ LTI SRpY ——— 0 -,mm B T m—
E Lower st of peycent idestity 800 || |' fpupely ot iovctioras e el fen ot el
([Boowa]] [ Suome: | & e opsion: i

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved
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5.4.3. Hide options

If you want to go back to the simple top page, click the "Hide
options” link.

5.4.4. Genomic sequence

Input a project name (optional). When the project name is presented,
it will be included in the output file name.

The target genomic sequence can be input by two ways of 1) direct
input and 2) upload.

1) In case of direct input, paste a target genomic sequence (8.1. Plain

sequence, 8.2. FASTA or 8.3. GenBank format). See also "7.1.
Genomic sequence".

@ QUMA: Quantification toc! for Methylation Analysis - Mozilla Fircfox IR o ol e ] |

Elle Edit View Higtory Bookmarks Tools Heip

1 you bave any questions commenty'raquerts stc, [ Siegey
plaass feal frae to contact - guma@edb riden jp

(ealti-FASTA format file or ripped archive of sequence fles -

Sequence group name (optional):
= Applv sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in muti-FASTA format) @
or upload second bisulfite sequence file for statistical analysis E
(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
B Apply sample bisulfite sequences
Condifions to exchide low quality sequences e [®] Conversion i)
(CpH: Cpa, CpC, CpT) o C=>T conversion

B Upper kmit of unconverted CpHs 5 (conversion of forward strand of the genomic sequence)

& Lower limit of percent converted CpHs 950 .G*émmof pot

= bt of . ) 0 7(;0::::‘9«\ reverse strand of the genomic sequence)

[ Lower lmit of percent identity 200 | | sk both dictions nd seisct the bast resulf)

] [ St .

(@ QuMA: QUantifcation toal for Methylation Analysis - Mazilla Pefoc T REREEEE [

ﬁle Edit View History Bookmarks Tools Help

100! FOr 11 you tuve any geestiony sommentyrageents stc, B
tion m please feel free to contact : guma@edb rilenip =

§ | HOME | OVERVIEW TERMS OF USE DOWNLOAD | REFERENCE | AWKMGS
[= Overview: how to use QUMA (=] Quick start [=] Execute with sample sequence data OF sequence files

E‘Pru)ectnm(uphnml:odycmAZ' "a-z", "0-9"," and"'} :
[ =

arge! = target) in ol U 04 ormat
>ref|NT_11120%.2|MmX_110779_37:c2447217-2446765 Mus musculus chromosome X
cs78L/ 64 £ £
CGRI =

or upload target genomic sequence (PCR target) file
(plain sequence, FASTA or GenBank format) L [Bromse...]
& Apply sample genomic sequence

[5] Enter bisulfite sequences in rmilti- FASTA format &

or upload bisulfite sequence file
(zmulti FASTA format file or zipped archive of sequence files)
Sequence group name (optional)
& Apply sample bisulfite sequences
[®] Optional Enter second bisulfite sequences for statistical analysis (in muli-FASTA format) Jici]

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 15
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& QuMa: QUantification toal for Methylation Analysis - Mozilla Firefox A
Ele Edit View Higtory Bookmarks Tools Help o

Reimylation Anstyats’ | woimomemmemmrr s | B

| | HOME__ | OVERVEW , TERMS OF USE | DOWNLOAD ;| REFERENCE | MMM
[=] Overview: how to use QUMA [=] Quick start [=] Execute with sample sequence data [=] Sample sequence files

5.4.5. Genomic sequence file 1
2) Or click the first button (in this case "Browse..." button) to upload

a target genomic sequence file. (5] Project same (optional culy contain"A-Z","a-2","0-9"," " and ") _ 8
[=] Enter a target genomic sequence (PCR target) i plam sequence, FASTA or GenBank format il
sequence (PCR file
(ol ssuce, TASTA o Gk oty C e D
[ Apply sample genomic sequence
[¥] Enter bisulfite sequences in nulti- FASTA format B
&m&am ........................... [Browse.. |
Sequence group name {optional)”
& Apply sample bisulfite sequences
[=] Opticnal Enter second bisulfite sequences for statistical analysis (in multi- FASTA format) e} .
(@ QuMA: QUantifcanion tool for Methylaton Analysis - Mozills Firefox )
. . File Edit View History Bookmarks Tools Help €
5.4.6. Genomic sequence file 2 -~
I S b el {4 e e e O
Select a target genomic sequence file to upload. See also "7.1. Fle ploat L e —
. .\ . Lookin | (3 Deskiop =02 E
Genomic seqguence”. 1 Ovenview: how ¢ 12 Windows Medis Flayer = fles *
[®] Project name (o IZ_
= Enter a target ge . i
Gmlaaabt.:_nuu Fasta ‘ 1
orupload target | SN
= Apply sampic (SRS 2
[3] Enter bisulfite se: @” lv]
My Comauter | iy
o
P-i_vl‘l__-‘_f:lr_w::-d: File pame: Jample_genome_facta =] ILI
or upload bisulf O Fiesctbee:  [AlFie: | Cancel #‘IJ —
[=] IOpdumk Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) ) @ B

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 16
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5.4.7. Bisulfite sequences

Input a group name of bisulfite sequences (optional).
The bisulfite sequences can be input by two ways of 1) direct input

and 2) upload.

1) In case of direct input, paste the bisulfite sequences (8.4.
Multi-FASTA format). See also "7.2. Bisulfite sequences”

5.4.8. Bisulfite sequences file 1

2) Or click the second button to upload a file of bisulfite sequences.

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved

@ QuMA: QUantfication toal for Methylation Analysis - Mozilla Firefox IR

Ele Edit Yiew Higtory Bookmarks Tools Help

el tification (00l For | i yo: iuve sy questionsicomments'requests ste.,
%ﬂmﬁm Analysis

plaass feal free to contact - guma@edb riken (p E“

8 Overview: how to use QUMA (5] Quick start [=] Execute with sample sequence data [=] Sample sequence files

[=] Project name (optional: only contain *A-7", *a-z","0-9"," " and"-%) -
[5] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format
>ref|NT_111909.2 |MpX 110779_37:52447217-2446765 Mus musculus chromosome X

G
n

TTTCATCCTTAGTCTCACTOTT Ol B0CCCT TECCCCACAAGACACAGETTTTCoCT COGARARRCCACAG -
or upload target genomic sequence (PCR target) file 4

Browse..
(plain sequence, FASTA or GenBank format) [—’
&= AQMME‘D‘MM

>Gnd_J1_seq_01 -
RGATCECATGCICCRECCGCCATGECEECCGCECEATICGATTTARGAGAGTTGAGTTTGGAGARATTICGATITITIAGT [
TTTACGTACT T T GAGGCGEEAAGET AT TAT AT TATAAAT GCCTAT CTATACCCCTATTITTGAAGGTTGEETITITITTITAG

CEARARATTATATTCOGARGCETGTTATTTARTTTTTATARTAGCSTGCETGTTI TITGTAATTTGCOTAGTITITARTA ~

wmﬂnﬂdbiﬂﬁe seqnem:ﬁ: -
(muiti- FASTA format file or zi jve of sequence files EET
Smm:c mm(opm%“—)

[=] Opm:nai F_n(er secuﬂdbmﬁe sequences for statistical analysis (in multi.- FASTA format) i

@ QUMA: Quantfication tool for Methylation Analysis - Mozila Firefox I [ESSR=)

Elle Edit Ylew Higtory Bookmarks Jools Help

tion tool for | 1o kv oy questions comments sequasts ate.,
B Anaate, | L e |

e HOME o] 1 ONERVIEW, ) TERAMS OF UGE | DOWNLOAD. | REFERERGE .| WRIWGSIOL
(8 Overview: how to use QUMA (2] Quick start [=] Execute with sample sequence data s e se ¢ files

-

[8] Praject name (optional: only contain "A-2", "a-z","0-9"," "and"") - i} 3
[=] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format i)
or target genomic se e (PCE. target) file 4
w e «%?Bank - C¥Ussrs¥lums¥De:| Brawes...
o] Mw
[5] Ester bisulfite sequences in multi FASTA format ic]

or upload bisulfite sequence file

(muiti-FASTA format file or zipped archive of sequence files) —
Sequence group name (optional):

1 Apply sample bisulfite sequences
[8] Optional Enter second bisulfite sequences for statistical analysis (in multi FASTA format) i |

17
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@ QuUMA: Quantfication tool for Methylation Analysis - Mozilla Frefox I [E=EE)

. . . Ele Edit View Higtory Bookmarks Tools Help
5.4.9. Bisulfite sequences file 2 — T —
. . . . ylation Analysis pisase fost fre 1o contact - gumaQed riten o
Select a file of bisulfite sequences. Acceptable file formats are 8.4. _ 3] ] o o
Multi-FASTA or 8.5. Zipped archive of sequence files. See also E% “‘"“""{‘f”“““" _— J Slange Mm
Project name (; 3 My Documents 2] s le_genome_Fasta
"7.2. Bisulfite sequences”, "8.6. How to create zipped archive | @ Eramete Simed éﬂ:m“ iricss Ve i @
Doy Mozl Firefox
(Macintosh)" and "8.7. How to create zipped archive (Windows)". ‘ fv e ;
Desktop =) Gm_téeabb_muki_fasta
or upload {‘ ;Heuandsu v §
mﬂ?ﬁ N iy Documents g:::; . = m
EI&M |4 home3
[=] Enter bisulfite set 15 rioteped [ii]
‘ r.|-,-.r!:1. e ;‘::ai-r:labon(dbfsl
-
iy r.JE'-.'m_ File name: [0 _plsin_seq =] Open
wﬂm —— Files o type: [ Fies =] Carcel Browss... |
Sequence group faime (optonal).
. . . > :
5.4.10. Conditions to exclude bisulfite sequences e )
If you want, change conditions to exclude low quality bisulfite
sequences. & QUMA: QUantification tool for Methylation Analysis - Mozilla Firsfox [E=EE—)
Elle Edit ¥lew Higtory Bookmarks TIools Help
> Upper limit of unconverted CpHs Ot | T (R
v" number of unconverted CpHs (CpA, CpC and CpT) S I i — ——
.. (caulti-FASTA format fle or zipped archive of sequence files) |cEXRHIB) .
» -Lower limit of percent converted CpHs Sequence group nam (epiond)
© Apply sample bisuffite sequences
v percent of "number of converted CpHs"/"number of CpHs" 7 Opsional Eater second bisufite sequences for stistical naysis (n - FASTA format)
» Upper limit of alignment mismatch

v' number of alignment mismatches and gaps between S Y S S

) ) ) (multi-FASTA format file or zipped archive of sequence files) (e
genomic and bisulfite sequences gt
> Lower limit of percent identity B e ey o e Bl eemesn =
. . . . ) . = Upper limit of unconverted CpHs. 5 " (conversion of forward strand of the genomic sequence)
v' percent of alignment identity between genomic and bisulfite |||« rovem ofpeces comerted cpite 950 | o) G=> A comversion _
B Upper it of aigmment mismatches b _ (;i;mwn of reverse strand of the genomic sequence)
Sequences = Lower It of percent identity S0 ' (search both directions and select the best result)
| Reset | [ Submit | ®  Hide options
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5.4.11. Strand of bisulfite conversion
Select a strand of bisulfite conversion of the target genomic
sequence.
» C=>T conversion
v When bisulfite PCR primer pair was designed for forward
strand of the genomic sequence (default).
» G=>Aconversion
v When bisulfite PCR primer pair was designed for reverse
strand of the genomic sequence.
» Both
v' Search both direction of conversion and adopt more
appropriate strand.

5.4.12. Submit

Click the "Submit" button to analyze. Typically, only a few seconds
are necessary.

@ QuMA: Quanification tool for Methylation Analysis - Mozilla Firefox [NUNINIIRINNNE o
Elle Edit Yiew Higtory PBookmarks Jools Help

tification tool for If yos bave any questsons commant'seqants stc., [ g

plaass fasl fraa to contact - gumaBedh ritew jp

(multi-FASTA format file or zipped archive of sequence fles) Rei S
Sequence group name (optionaly
= Apply sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) il

or upload second bisulfite sequence file for statistical analysis

(multi-FASTA format file or zipped archive of sequence files) Browss..
Sequence group name (optional)
F Apply sample bisulfite sequences
Conditions to exchide low quality sequences il [*] Conversion [
(CpH-CpA, CpC. CpT) o ©==T conversion

@ Upper limit of unconverted CpHs. 5 (conversion of forward strend of the genomic sequence)

8 Lower kmit of percent converted CpHs 50 G => A conversion }

@ Upper fimt of e e e 0 (:Bu:.\:mun of reverse strand of the genomic sequence)

[ Lower lmit of percent identity 900 search both directions and select the best re

(Reset ]  [Submt ] Hide options .
@ Quva: Quantfication todl for Methylation Analys's - Mozila Frefox IR =

1 o e sny questions sommments casta sts |3 g
plaass faal froe to contact  gumaeds riben jp

(couiti- FASTA format fle or zipped archive of sequence fles Erowse. |,

Sequence gronp name (optional)
= Applv sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in multi- FASTA format) i

or upload second bisulfite sequence file for stafistical anatysis

(multi-FASTA format file or zipped archive of sequence files) (e,
Sequence group name (optional):
E Apply sample bisulfite sequences
Conditions to exchide low quality sequences il [® Conversion @
(CpH: CpA_ CpC, CpT) s ©==T conversion

& Upper limit of uncomverted CpHs 5 " (comversion of forward strand of the genomic sequence)

[ Lower lmit of percent comverted CpHs 550 G == A conversion ;

B Upper fmit of af iermiches 10 (;z::nm of teverse strand of the genomic sequence)

[ Lower lmit of percent identity 200 " (search both directions and select the best result)
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5.5. Analysis result page

Results of bisulfere seguencing amalysis

5.5.1. Overview of analysis result page 1 M| = Sy af tnfammation
. . . Frogind sogpenid Lanjth ol Bigel Blmber i Cpn Momadwy of L w B s
Analysis result page consists of three sections. o s pme— . ‘"“'*"*”'I‘;":' ;
A) Summary of information B | = Stottylstica stasus of sach Cpt e
B) Methylation status of each CpG sites "‘_::' B o T
i i EICETOR TR A F TR T e e
C) Information and methylation pattern of each A —
bisulfite sequences e g i sl i o el 0
M
= |
e+ - .
Filhai il Toeaaar
c ¥ MHaxie susnrs Isfsmmatian M Shew cpent
[ | [Fows | [Seaies | [E [ [EATTTISE - se———
"‘?#" S ""'"'I“:';: : I-.—-l . [T — -
i Cemd J1_mag 1D TElp 456 FRE B 27031 ¥ 5 esceaaasoii HndEEn
A d Oml_J]_m=q 00 A EIOME B EIE (1N cassyrrasnpanrnemmn
5A Gwd Jl_mg 14 B A § GLE] I DY ek i e e
a9 Gmd Ml pog 13 B} ABS{BAE] B OVLE 0 oo o o wm e
5 T A ]|y e WPt A T Gl A0 N B b G S AR
ae . Gl )] _may 18 Z6lg ATEEAE) 13 DAL BE D) 4RI EEEATAEEE
ip Omé_J]_wsg 08 W EICIME 18 GIE] (100 0 sacss s s asans on sa4530
i G fl_pog 00 008 ARECBRE] IF OLMOCI00 DY sshmn ki mm i o
- Thad _J1_peg 007 Aelp 53BN 1E L0 (R0 By weiiom m w i mw msiema
!l T Gl s 1 DD ARARAE IR BT B D) i i e 0 e
aim T Cmf Jl_mag A Tl ATRC AT 18 OG0 FE ) a4 spaadbEsaddb b e e 1
nn Gl _J1_smg 0T D0 ARES B IR LOL | B D) 44ssredaapmsnaaa b e es
fe Gt fl g 19 I} 4880 ERE 18 D000 F 1) sesessssmsssasssans
BT )l g (8 G2 ERI S04 1 SR G v e rperied
B9(F O A ] ey 08 20 0ITER ISR 0 11 S50 HT) e, by, s Yo nmoerid
BY 7 Calll w13 IQRARR R 18 M1 4 T e, b ]
[t | [Powrs | [ tmre | [ D] tmre | | Dot ropirwimion s dn | | Dmeriosd sbosreerd dwn |
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5.5.2. Overview of analysis result page 2
A) Summary of information

Length of the target genome sequence, number of CpG sites and
number of bisulfite sequences are indicated.

B) Methylation status of each CpG sites

Position and methylation status of each CpG sites and figure of

methylation status are shown.

5.5.3. Change methylation status figure 1

Click "Change graph" link to switch methylation status figures.

A [=] Summary of information

Project sequence  Length of target Number of bisulfite sequences
Dame Eroup name genome sequence Number of CpGs (used / excluded / total)

Gm® J1 11 453 19 13/3/16

B [5] Methylation status of each CpG site

Cpl pesitien 26 42 49 54 T8 a8 20 118 134 156
MeCpG 913 1113 612 10713 w13 813 T3 &13 w3 813
- 692% B4d% 50.0% TEO% 692% 4135% S53B% 462% 602% 615%

CpGpositiem 198 212 218 241 246 264 333 343 378  Totl

1213 11713 915 8153 12713 1313 W13 LVD3  LV15 1327246

EoEs 923% B46% 691% 615% 923% 100.0% 923% T769% 913% T40%

Lo

Cpil pesibion L e =t -t +

[ Change oraoh [ pownkoad ersh |

Rebhyladed (%0

= Summary of information

Project sequence Length of target of CpGs Number of hisulfite sequences
name group name g q e (used / excluded / total)
Gm?_J1 I 453 19 13/3/16

[=] Methylation status of each CpG site

CpG position 26 42 4 54 78 88 S0 118 134 156

%13 1113 612 10113 913 813 13 613 w3 813
e 692% B4.6% 50.0% T6.9% 692% 61.5% 53.8% 462% 692% 61.5%

CpGposition 198 212 218 242 246 264 338 343 375 Toml

12713 1113 %13 B3 1213 1313 1213 1013 1213 18V246
923% B46% 692% 615% 923% 100.0% 923% 769% 923% T40%

Download graph |

Me-CpG

&
3
]
]
=
¥

Cpll posibion

L0

4
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5.5.4. Change methylation status figure 2

Methylation status figures
are switched one after the
other by clicking "Change
graph" link. Figures 1 and
2 are reflected the position
of CpG sites almost
accurately. Figures 3-6 are
not reflected accurately.

R

3
0 smheleiad

faihsl

it b

it

et (1

rt i
g et

Tl ||
4
Lt

|

v
.Hu}uu! i

i
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5.5.5. Download methylation status figure

Click "Download graph" button to download the methylation status figure which displayed at that time.

[= Summary of information

C

[=] Bisulfite sequence Information

[E Show oplions

Teome. group name :e:i:::;:ﬁ: Number of CpGs Nﬁ‘]’fﬁ;‘iﬁ;‘i??ﬁ;ﬁ?‘” (innte) s (imminass) (ol 1- o ] 1 2. kad 3. btion status cata | [0 - Jirenent data |
6m9 J1 I 453 19 13/3/16 L :“..:':1 Sequence mﬂm e Maetkylation patiern
[=] Methylation status of each CpG site i name (%% idemtity} CpG | (%0 comverted) {or reason for the exclusion (5
CrG pesttion) [S530) [R2) (RS9 RN =4 [N NOW [RUO% RIS [RI34 RIS 10 Gm% J1_seq 10 {1}/ 453 (99.8) 6 2131 { 98 5) 000000000000 e0esees
MeCpG o e o Goom 61ons S3u0e 4o Gomte 61 ome = |
692% B46% 50.0% 769% 692% 615% S38% 462% 692% 615% 22 Gm® J1_seq 03 0 (0) 7 453 (100.0) .5” (V131 (100.0) oeccoocoooeacocesss
—t 33 Gm@_J1_seq 14|  0(0)/453 (1000)| 2 0131 (100 0) cwesccoocoescosesce
MeCPC 93305 Ba6% 692% 615% 923% 100.0% 923% 765% 923% 74.0% 44 . Gm® _J1_seq 12 2(2)/ 454 ( 99.6) g” (/130 (100.0) ceswccoocoescoessce
E - 2= Gm?_J1_seq 04 O(0) "853 (10000 12) 131 (100.0) socoecooscessssnses
E ‘ ‘ ‘ ‘ ‘ H ‘ L Gm®_J1_seq 16 2 (0) ! 453 ( 99.6) ]5“ 17131 {H.l}éﬂnumnumuau
: . | | ‘ ‘ rll; Gm? J1_seq DB 00 A 453 (10000 | 16 | V131 (100.0) sesssssctssscassncs
.:; — - gpm Gm2_J1_seq 01 1000/ 453 (99.8) ]3” 130 nl:]m_u};llﬂ-ll'li'!lllllllil
98 Gm® J1_seq 07 11y /4530998y 18 N30 {100.0) escessssssssssssnes
10 1o 4 Om® J1 seq 11 140y /7453 (998) 13” 11131 (w_z}élllﬂlllfliflllllllll'li
11 m Gm@ _J1_seq 05 F(00 453 0993) 18] K131 (9E5) ee:seesssssnensnese
5.5.6. Overview of analysis result page 3 12 |12 [ Gm® J1 seq 02 1000/ 453 ( 99.8) 19” 17131 [Hl}é'iiliiliii-ii'iilii
C) Information and methylation pattern of 13 13 Gm9 J1_seq 13 1(1)/454(998) 19 1/131(992) essesssssssnssssnes
each bisulfite sequences 414 [/ Gm9® J1_seq 06(314(248) /633 (504 1 |22 11280 }mmmmm % converted
1. Number of mismatches and percent 15 [15 7 Gm® J1 seq 09|241(176)/ 536 35.0)| 13| 2693 ( 50.5) mismatch, identity, umconverted, % comverted
identity of bisulfite alignment 1606 | GmIJlseq 13| 3(1/453(993) 18667130 (49 2) uncomverted, % converted
2. Number of methylated CpG sites Resst | | Renew | [ Show tire | | Downlosd fiure | | Downkosd methylation status data | | Dowlosd alignment data
3. Number of bisulfite unconverted CpHs (CpA, CpC, CpT)
4. Pattern of CpG methylation (Black circle: methylated, White circle: unmethylated, Cross: mismatch or gap)
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Methylation pattern (4.) is not present when quality of bisulfite sequence is low or excluded from user. Low quality
value is shown as magenta. When excluded, reason(s) for the exclusion will be indicated at methylation pattern
column (4.). Conditions to exclude low quality bisulfite sequences can be changed (See "5.6.1. Show options 1" for
more detail).

» mismatch:

v The number of alignment mismatches (includes gaps) between genomic and bisulfite sequences exceeded
the upper limit (default: 10).
v" This means low quality sequence read.

> %ident
v' Percent of alignment identity between genomic and bisulfite sequences exceeded the lower limit (default:
90%).
v" This means low quality sequence read.
» Unconv

v The number of unconverted CpHs (CpA, CpC and CpT) exceeded the upper limit (default: 5).
v' This means incomplete bisulfite conversion or low quality sequence read.
» % conv
v' Percent of "number of converted CpHs" / "number of CpHs" exceeded the lower limit (default 95%).
v' This means incomplete bisulfite conversion or low quality sequence read.
» user desired
v' Sequence was excluded by checking on the "exclude" checkbox.
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5.5.7. Show alignment

[] Bisulfite sequence information

Show options

Reset | [ Renew | [ Show fire |

ordey Sxclude Sequence

Click links to show bisulfite alignment between bisulfite sequence to | fo[& g

genomic sequence.

See “5.7. Alignment page” for next step.

5.5.8. Include/exclude bisulfite sequence 1

To include/exclude a bisulfite sequence, check off/on "exclude"
checkbox. Then click "Renew" button. To include all bisulfite sequence | ::
information, click “unselect all” link.

Gm9_J1_seq 10
Gm9_J1_seq 03
Gm%_JI_seq 14
Gm9_J1_seq 12
Gm9 J1_seq (4
Gm9 _J1_seq 16
Gm9_J1_seq 08
Gm? J1_seq 01
o Il Gm9_J1_seq 07
o L] Gm9_J1_seq 11
Gm9 J1_seq 05
Il Gm9_J1_seq 02
13 | Gm% J1_seq 13

53

@ e

|'6 L= - N e
CHEL g

A
ol = HIE
& =

=
&

[/ Gm9_Jl_seq 15

Reset | Renew | | Show fieurs

| Downlesd tigre | | Downlosd methylstion status dats | | Downlosd sisment data |

mismatch (gag) /
alignment length
(%0 identicy)
1(1)/ 453 (99.8)
00}/ 453 (100.0)
0(0) / 453 (100.0)
2(2)/ 454 (99.6)
0 (0) / 453 (100.0)
2(0) /453 (99.6)
0(0) /453 (100.0)
100/ 453 (99.8)
1(1)/ 453 (99.8)
1(0)/ 453 (99.8)
3(0)/453(99.3)
1(0)/ 453 (99.8)
1{1)/454(99.8)

Gmd_J1_seq 06 314 (248)/ 633 (30.49)
Gm®_J1_seq 09 241 (176)/ 536 ( 35.0)

3(1)/453(99.3)

— -
CpG (Vb converied)

{ar reason for the exclusion )

131 (98 5) ©00000000C00NCEeRe

6

6 0131 (100.0) ceccoccoocectcossss
8 0/131(100.0) cesscoscocesscesscs
9

130 (100.0) cesecoccoonsccessce

12 0131 (100.0) soccecoceces .

153 11310 091) eeeeseccesssscesces
16 0131 (100.0) eessssscesnscssssce
18 0/130(100.0)
18 07130 (100.0) we:

18 11310992) sscesssssssssssssss

SEREIERERERRREE

18 131 0E5) se-ssssssssssssssss

19 1131(99.2) sessssssssssssssens

19 1131(99D)
1 22112 (80.4) mi d. % d
13 4693 (50.5) d, %o d

18 66/130 (42 2) uncomverted, % converted

|| Download figure | | Downlozd methylation sttus data | | Downloed alisnment dta

[*] Bisulfite sequence information

[¥] Show options

| Download figurs | | Downioad methylation stetus data | | Downloed alisnment cata |

| Resat Show figure |

"“m@ -

| Gm9_J1_seq 10

713 7] Gmd_J1_seq 03

3B | Gm9_J1_seq_14

44 | Gm9_J1_seq 11

ik | Gm_J1_seq 04

e | Gmd_J1_seq 16

17 | Gm9_J1_seq 08

g8 | Gm9_J1_seq 01

99 | Gm9_J1_seq 07

10 10 | Gm9_J1_seq 11
1 n @Gm?llseqﬂs
1212 | GmI_J1_seq 02
13 18 1 Gm9_J1_seq 13

1505 | ¥ Gm9_fl_seq 092
1616 | | Gmd J1_seq 15

mizmarch (zap) /

1(1)/455(99.8)
0(0) /453 (100.0)
0(0) / 453 (100.0)
2(2)/454(99.6)
0(0) / 453 (100.0)
2(0) /453 (99.6)
0(0) / 453 (100.0)
1(0)/453(99.8)
1(1)/ 453 (99.8)
1(0) /453 (99.8)
3 (0)/ 453 (99.3)
1(0)/ 453 (99.8)
1(1)/ 454 (99.8)

1414 ¥ Gm®_J1_seq 06 314 (248) /633 ( 50.4)

11 (176) / 536 ( 55.0)
3(1)/ 453 (993)

Me-
alhn_eul lﬂﬂ-. CpG (% comverted)

pantern
{or reason for the exclusion 1)

2131 (98.5) 0000000000000 8ese

/131 (100.0) cesossoscossooosess

0/130 (100.0) cessocoocosecosescs

]

6

£ 07131 (100 0) ceescooocosscosssso
9

2 I3 (100 0) socossooscssssss

15 V131 (99.2) sesssnccssssscrsces
16 0131 (100.0) sessssscessscessscse
18 V130 (100.0) secesesssssssssense
18 0/130 (100.0) secess
1131 (99.2) secess

D131 (98.5) se-asssnsssssssssns

sessssens

=

*EERSNNRS

s =

11131 (99.2) sssssssssssssssssns

s

1131 (99.2) senssssssssesssssss

1 22112 %0 4) mismatch, identity, d % i
13 4693 { 50.5) mismatch, identity, uncomverted, %o comverted
18 66/130 ( 49 2) unconverted, % converted

w Stows flgre | | Downlosd fewre | | Dosnload methydaton status data | | Download algresent data |
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5.5.9. Include/exclude bisulfite sequence 2
The change is reflected.

5.5.10. Change the order of bisulfite sequences 1

Change the value of "order" column to desired order. Then click "Renew"

button.

[=] Bisulfite sequence information ¥ Show options

[ Fnsat | [ Renew | [ Show feurs | [ Downiosd fiore | | Downosd methylation status dsta | | Download alienment data |

‘mismatch ’ "

= u;r :%?*‘“ sx:“ ‘“M;E’:)ﬁ C‘!:E ;‘mﬂd‘ for M:h:‘:"?? B

1 | Gm9_Jiseq 10 1(1)/453(99.8) & 2/131(98.5) 00000000000080eeees

22 Tl Gm9_J1_seq 03 0(07/453 (100.0) 6 0/131({100.0) cecccococoscoocesss

38 | Gm9 J1_seq 14 0007/ 453 (10000 8 0131{100.0) cesscootcosscoseecs

4l T Gm9 T seq 12 2(1)/454(99.6) 9 0/130(100.0) ceseccoccossccessce

55 TI Gm9_J1_seq 04 0(0)/453 (100.0) 12 /131 (100.0) ecooecocecesessenes

65 | Gm9 Jiseq 16 2(0)/453(99.6) 15 1/131(99.2) seessecossssscesces

17 T1 Gm9_J1_seq DB 0(D)/453 (100.0) 16 O/131(100.0) eesessecessscesssce

i= 1 Gm9_J1_seq 01 100y /455 (69.8) 18 0130 (100.0) secesssssssssesssss

95 | Gm9_J1_seq 07 1(1)/453 (99.8) 18
1010 71 Gm9_J1_seq 11 1(0) /453 (99.8) 18 1131 (99.2) sscesssessssssnssss
1N O GmOJlseq 02 1(0)/453(99.8) 19 1/131(99.2) essssessssssssssees
12 12 Tl Gm9_J1_seq 13 1(1)/454(99.8) 19
1313 | ¥ Gum9Jlseq 05  3(0)/453(993) 18 21131 (98.5) user desied ]
14 14 ¥  Gm®_J1_seq 06 314 (248) /633 (50.4) 1 227112 ( £0.4) mie h. identity, d %o .|
1515 J Gm®_J1_seq 09 241 (176) /536G (3500 13 4693 ( 50.%) mismatch, identity, unconverted. %o converted
1618 4 Gm9_Jl_seq 15 3(1)/453(993) 18 66130 (49 2) uncomvested, % coaverted

[ Resst | [ Renaw | [ Snow fisurs | [ Download fisure | | Download methylation status data | | Download alkrment data |

[=] Bisulfite sequence information

exclude
g, Brier Sequence

@ =
e =
P ]
3fa 1
3@ I
5|2 B
6 o
17 |
ap I
2P ]
10 10 ]
un ]
12 12 ]
13 13 ]
14 14 ]
1515 £l
16 18 ]|
Reat.

Show opticns

 Downloxd figure | | Download methylation status data | | Download alienmens data

‘mame
Gm9_T1_seq 10
Gmo9_J1_seq 03
Gm9_T1_seq 14
Gm9_J1_seq 12
Gm9_T1_seq 04
Gm9_J1_seq 16
Gm9_J1_seq 08
Gm9_T1_seq 01
Gm9_J1_seq 07
Gm9_T1_seq 11
Gm9_J1_seq 05
Gm9_J1_seq 02
Gm9_T1_seq 13

‘mismatch (gag) /
sligament length
(26 idenriry)
1(1)/453(99.8)
0(0)/ 453 (100.0)
0 (0) /453 (100.0)
2(2)/454(99.6)
0 (0) /453 (100.0)
2(0) /453 (99.6)
0(0) /453 (100.0)
1(0) /453 (99.8)
1(13/453(99.8)
1(0) /453 (99.8)
3(0)/453(99.3)
1(0)/453(99.8)
1(1)/454(99.8)

Gm9_J1_seq 06 314 (248) /633 ( 50.9)
Gm®_J1_seq 09 241 (176) / 536 ( 55.0)

Gm&_J1_seq 15

3(1)/453(99.3)

Cpls (%o converted) (v reason for the exclusion )

2131 (985) 000C000000CORCENERE
0131 {100.0) ceccovoooossocosess
07131 (100.0) cesscccoocesccesscs
0130 (100.0) cesscoccocessce
07131 {100.0) soscsccceces
1131 (99.2) sssssscossss

LR -

TR

0131 {100.0) sessssscessscesssce
0/130 (100.0)
0130 (1000) sece
18 1131 (99.2) seoe
18 2131 (98.5) we

19 11131 (991) sesssssssssssssssss

™ @ e M

19 1/131(991) sssssssssssssssssss

1 22112 (80 4) mismatch, identity, d, % |
13 46/93 (50.5) mismatch, identity, inconverted, %o comverted
18 66/130 ( 19.2) unconverted, % converted

Show ligwe | [ Dosnlosd figurs | | Downdosd metiietion status daza | | Downlozd alisnment data |
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5.5.11. Change the order of bisulfite sequences 2
The change is reflected.

5.5.12. Download alignments data
Click "Download alignment data" button to download alignments data.

[=] Bisulfite sequence information H Show options
[Reset | [Renmw | [ Showfre | [ Downiosd frs | | Donnies metryistion status dsta | [ Dowmlosd algrment dats
excinks mismatch (gap) / Methrtath
No'm s e m c:; (3 comverted) (or reason for the exclusion )
1 T Gm_Jl_seq 16 2(0)/453(99.6) 15 1131(992) sensssccesssscesces
22 Cl Gm9 J1 seq 04  0(0)/453 (100.0) 12 0/131(100.0) woooeoooscesssssses
3z | Gm9_Jl_seq 12 2(2)/454(996) 9 0/130(100.0) cesecoococssccessce
44 T Gm9 Jl seq 14 0(0)/453 (100.0) 8 0/131(100.0) cewscoocooescosesca
55 Il Gm® J1_seq 03 O(0) /453 (1000) 6 0131 (100.0) ce00000000400008488
65 T] GmOJl seq 10 1(1)/453(998) 6 2131(98.5) conco00c00008ceesse
7 I Gu9_J1_seq 08 O(0)/453 (1000) 16 07131 (100.0) sensssscessscssssce
88 7l Gm9_J1_seq 01 1(0)/453 (998)
99 Il Gm9_J1_seq 07 1(1) 7453 (998) 18 0VI30(1000) secessssssssssssses
10 10 1 Gm9_J1_seq 11 1(0) 453 (998) 18 1131(991) ssossssssnssssssose
umn | Gm® Jl_seq 05 3(0)/453(993) 18
1212 71 Gm9_J1_seq 02 1(0)/453.(998) 19 T
13 18 I Gm®_J1_seq 13 T(1) 454 (998) 19 1I31(992) sesssssssssssssssss
14 14 ¥ GmP_J1_seq 06 314 (248)7633 (50.4) 1 22112 (80.4) mis b, identity, d. % d
15 18 ¥ Gm9_J1_seq 09 241 (176) /536 (550) 13 4693 { 50 ) mismatch, identity, unconverted, % converted
16 18 ¥ Gm9_Jl_seq 15 3(1)/453(99.3) 18 55130 {49 1) unconverted, %5 converted

Reset | [ Fenew | | Snow fieure | | Downloed figure | | Download methyhition status data | | Downioad alienment data |

[= Bisulfite sequence information Show options

2O name S 0B (4 comenet R
I GmoJlseq 10 1(1)/453(99.8) 6
|| Gm9Ilseq 03 0(0)/453(1000) 6

Gm9 Jlseq 14 0(0)/453(100.0) § 0/131(100.0) oeeso00o00escoseeco
9
2

131 98.5) cooccooco000ecesses

)

01131 (100.0) ceccooococscosonsss

w

Gm?_J1_saq 12 2(2)/ 454 (99.6) 0130 (1000} cessssososssscssscs
Gm?_J1_seq 04 0(0) /453 (100.0) 12 0/131 (100.0) sococecocecs
Gm9_J1_seq 16 2(0)/453(996) 15 1/131(992) sssssscces
Gm9 J1_seq 08 O(0)/ 453 (100.0) 16 0/131(100.0) sesesesces eece
Gm®_J1_seq 01 1(0)/ 433 (99.8) 18 0/130(100.0) secees
Gm9_J1_seq 07 1(1)/453(99.8) 18 0/130(100.0) escses
Gm®_J1_seq 11 1(0)/453(998) 18 1/131(991) eecess

ol e

-

I

©

S 000048

= 1o ee I B I e e kR
@

|i—
SISO EEEoEo

1 Gm9_J1_seq 05 3(0)/453(99.3) 18 2131(98.5) eexess

1)1z Gm9 Tl seq 02 1(0)/453(90.8) 19 1/131(99.2) ssssss

1313 Gm@ J1 seq 13 1(1)/454(99.8) 19 1/131(99.2) ssnesssses

1414 Gm®_J1_seq 06 314 (248)/ 633 (504) 1 22112 (50.4) mismatch identity, 1% :
1515 Gm®_J1_seq 09 241 (176)/ 536 (55.0) 13 46'93 ( 50.5) mismatch_ identity. unconverted, % comverted

=

16 16 Gm9_J1_seq 15 3(1)/453(99.3) 18 66/130 ( 49.2) uncomverted, % converted

[[Fissst | [[Renew | (Showikure | [Downioad ke | [ Domnioad methyiation stams data ]
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5.5.13. Alighments data

Downloaded alignments data file can be opened by TextEdit (Mac), Notepad (Win) or

other text editors.
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5.5.14. Download analysis data

Click "Download methylation status data" button to download

analysis data.

5.5.15. Analysis data

Downloaded analysis data file can be
opened by Microsoft Excel,
OpenOffice/StartSuite or other
spreadsheet software (CSV file format).
See also “10.1. How to open a CSV file”.

[=] Bisulfite sequence information

ezt | Renew | | Snow figwre | | Counload

load alignment data

il

mismatch 1]

e I demim N OII LSSINIIL

1 [0 Gm9_J1_seq 10 1(1}/453(998) 6 LI31(985) cooecoocostcecessss

12 2 Gm® J1_seq 03 0(0) /453 (100.0) 6 OV131(100.0) ceooooocooscoocesss

i [ Gm@_J1_seq 14  0(0)/433(1000) 8 0/131(100.0) oweecoocoonsccessco

44 [ Gm9_J1_seq 12 2(2)/454(996) 9 0/130(100.0) cesscoocosssscssscs

55 [ Gmo_J1_seq 04  0(D)/453(100.0) 12 0V131(100.0) eccosoccecasesseses

6§ [0 Gm9_J1_seq 16 2(0)/453(996) 15 1/131(992) sesesscossssscssces

iy [ Gm®_J1_seq 08 0 (0} / 453 (100.0)

g8 [ Gm®_J1_seq 01 1(0)/ 453 (99.8)

96 [ Gm®_J1_seq 07 1013/ 453(998) 18 0/130(100.0) secesssssssssssssss
10 o [[ Gm® J1 seq 11 1000/ 453 (592.8) 18 LI31(591) secerssrssrnstenene
111 [ Gmd I seq 05  3(0)/453(99.3) 18 2131(9L5) eexeess ssss
1212 [ Gm9J1 seq 02  1(0)/453(99.8) 19 1/131(99.2) we
13 13 [ Gm9_J1 seq 13 1(1}/454(99.8) 19 1/131(99.2) e
1412 | ¥ GmO_Jl_seq 06 314 (248)/633(504) 121112 (E0.4) b, identity, 1% :
1515 ¥ Gm?_J1_seq 09 241 (176)/536 (55.0) 13 46/93 ( 50.%) musmatch, identity, unconverted, % converted
16 16 [¥]  Gm® J1 _seq 15 3(1)/453(993) 18 66130 (49.2) unconverted, % converted

[Reset | [[Renen | [ Show fiewrs | Iw'm
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5.5.16. Download methylation pattern figure
Click "Download figure" button to download methylation pattern figure.

5.5.17. Methylation pattern figure

This figure reflects order and include/exclude sequences in analysis
result page.

Black and white circle indicate methylated and unmethylated CpG
respectively. Cross indicate mismatch or gap in the alignment.

Other types of figures can be created at 5.8. Figure page. Detailed
parameters, such as line width, diameter of circle and etc., can also be
changed at 5.8. Figure page.

(=] Bisulfite sequence information [ Show options

Reset |  Rerew | | Snow figure Downlosd methylstion status cata | | Downlosd slignment data
exclude mismatch (gap) { ’
oy Swee Dol e momr i et sl
(% Samtit} ] (or reasan for the exchusion )

Gm9_J1_seq 10 1(1)/453(99.8) 6 JI131(98.5) 000000000000808sees
Gm% J1_seq 03 000}/ 453 (100.0) 6 0131 (100.0) ceoccoococscocceses

=

Gm%_J1_seq 14 D0} /433 {1000y 8 0131 (100.0) cesscoococescosssco
Gm® J1_seq 12 2(2)/ 454 (9960 9 D130(1000) ceeercoocoosecoreece
Gm?_J1_seq 04 000453 (100.0) 12 OV131 (10000) scocecccecesasesses

Gm9_J1_seq 16 2001 453 0996) 15 11310991 sessssccesssscesces
Gm®_J1_seq 08 000 453 (100,0) 16 0131 (100.0) sessssscessscssssce
Gm9_J1_seq 01 1(0)/453(99.8) 18 0/130(100.0) sscessssssssassssns
Gm?_J1_seq 07 1(1)/453(99.8) 12 01300100.0) sscssssnssssnssssss
Gm% _J1_seq 11 1(00/453(99.8) 18 1I31(99.0) secessssssssnsssses

S ro lea 1= e e e e ke
o) [@| [ @[ =] [

i
=

um Gm®_J1_seq 05 F(0)/453(993) 18 LN31(98.5) se-esssassesnsssees
111z Gm® J1_seq 02 1(0)/453(998) 19 DI131(99.1) sesesssnesssnssssesr
13 13 Gm9_J1_s2q 13 1(1)/ 454 (998) 18 VI31(%9.1) wesssssnssssnsssnes
14 14 4|  Gm®_J1_seq 06 314 (248)/633(504) 121211 0.4) mismatch, identity, uncomverted, %5 converted
1515 ¥ Gm9 J1_seq 09 241 (176)/ 536 (55.0) 13 46 0.5) mismatch, identity, uncomverted, %o comverted
16 16 4 Gm9_J1_seq 15 3(1)/453(993) 18 66130 ( 49.2) unconverted, % converted

Fasat Renes Show fiure Ewnloaﬂ matiylathon status data Download allgnenent daza

oleloleloleleleleelelel Jol 1 1 I 1
o] JoJelelelelelelel Jeelelel I 1 I
ol 1 1 Jelelelelele] 1 ool I I 106
ol 1 1 Jelelelelelel 1 Jejel I 1 JO]
0000000000 000000000
0000000000000000000
0000000000000 000000
0000000000000000000
0000000000000000000
0000000000000000000
00 <0000000000000000
0000000000000000000
0000000000000000000
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5.5.18. Go to figure page
Click "Show figure" button to go to figure page where other types of
figures can be created with detailed parameters.

See “5.8. Figure page” for next step.

5.6. Result page options
5.6.1. Show options 1
Click the "Show options" link to show optional fields.

[=] Bisulfite sequence information

Show options

Resst | Ferew ( Show figure > Dowelosd figure | | Downlosd methylstion status dsts | | Downlosd slignment dats |

order Ficlude Sequence
Dl

Gm9_J1_seq 10
Gm9 J1_seq 03
Gm®_J1_seq 14
Gmd_J1_seq 12
Gm®_J1_seq 04
Gm9_J1_seq 16
Gm® J1_seq 08
Gmd_J1_seq 01
Gm?_J1_seq 07
Gm9 J1 seq 11
Gm9_J1_seq 05
Gmd_J1_seq 02
Gm®_J1_seq 13

o[ e [@ [ =] @[

o

FEE

— = = = = =
[l el el gl = P R T TR IR
= =]

mismatch (gag) /
alignment lengh
(% identity)
1(1)/453 (99.8)
0(0)/ 453 (100.0)
0(0)/ 453 (100.0)
2(2)/ 454 (99.6)
0(0)/ 453 (100.0)
2(0)/ 453 (99.6)
0(0)/ 453 (100.0)
1(0)/453 (99.8)
1(1)/453 (99.8)
1(0)/453 (99.8)
3(0)/453 (99.3)
1(0)/453 (99.8)
1(1)/ 454 ( 92.8)

[+  GmO_J1_seq 06 314 (248) /633 (50.4)

15 7 GmO_J1_seq 09 241 (176)/ 536 ( 55.0)

1616 | [ Gmd_J1_saq 15

Resat 'Rm@

3(1)/453(99.3)

Me-  uncomverted Methylation pattern
CpG (% converted) {or reasen for fhe exclusion )

6 2131 (98.5) 00000000000Ce0esees

131 (100.0) sesssossooscosceses

0130 (100.0) cesscoocoossscesss
131 (100.0) weocecccecene
15 1131(991) esesssccess

16 0131 (100.0) sessssscessscssssce

6
8 I3 (100.0) cesscoococssccessce
9
2

18 0130 (100.0) secesssssssssssnsns

18 V130 (1000) eecesssssssssssssss

18 1I31(997) secesssssssssssdtss
18 2131 98.5) we=
19 11317 990) sessssssssssssestss
19 1I31(99.0) wessssssesssssnsnns

1 22/112 ( B0.4) mi h, identity, d. % d
13 46/93 ( 50.5) mismatch identity, uncomverted, %o comverted
18 66130 ( 49.2) unconverted, % converted

Downioad figure | | Download methylaklon stats data | | Download aligment daa |

[=] Bisulfite sequence information

‘ [H Show options )

| Resst | [Renew | | Showfwwe | | Downicsd lswe | [ Downlesd methyistion status deta | [ Downlosd alignment data
mismatch i/ i
N fgﬁ = '“{';":“"_rl"_;’)"‘ F (34 comered L rE
1 Il Gm9_J1_seq 10 1(1)/453(99.8) 6 2131(98.5) 000000000000eceeses
2k Gmd_J1_seq 03 0(0)/453(100.0) 6 0/131(100.0) oeoooo0s00s000cesee
3z GmS_J1_seq 14 00/ 453 (10000 8 0131 (100.0) cesscoococesccessco
44 Gm9_J1_seq 12 2(2)/454(996) O 0130 (100.0) cesscoococssoossscs
55 GmS_J1_seq 04 00/ 453 (100,07 12 0131(100.0) scocecocecessssssss
8% Gm9_J1_seq 16 2(0)/453(996) 15 1131(992) sesessccesssscesces
if Gm9_J1_seq 08 0(0)/ 453 (100.0) 16
89 Gmd_J1_seq 01 1(0)/453(99.8) 18
9l Gm9_J1_seq 07 1(1)/ 453 (99.8) 18
10 1o Gm?_J1_seq 11 1007/ 453 (99.8) 18 U131(991) secesssssessssnssss
mm Gm9_J1_seq 05 (I 453(993) 18 2131(985) ee-eesesssssssssess
1212 Gmd_J1_seq 02 1(0)/ 453 (99.8) 19
132 Gm®_J1_seq 13 1(1)/ 434 (99.8) 19 1/131(99.2) sesesssssessesscses
414 Gmd_J1_seq 06 314 (248)/ 633 (04} 1 22112 ( 80 4) mismatch, identity, unconverted, %o converted
155 Gm9_J1_seq 09 241 (176)/ 536 (£5.0) 13 4693 { 50.%) mismatch, identity, unconverted, % comverted

16 1= 7 Gm9_J1_seq 15

3(1)/453(99.3) 18 56/130 (19 2) mconverted, % converted

Resst | Rerew | | Snow figurs

[Diowsnload figurs

Dowmioad methy lation stab.s data Downlozd slisment deta |

m
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5.6.2. Show options 2
Optional fields will appear.

5.6.3. Hide options

| Recat | | Rensw | [ Show tgwrs | | Downlosd figurs | | Downiad methylation ctatus dats | | Cowniosd signment cata |

=) Bisulflte sequ informati 1 Hide options
15 Sorting conditions (CpH CpA, CpC, CpT) B [ Conditions to exchade low quality sequences
@ user specified order * mmber of methylated CpGs Upper mit of uncomvested CpHs 5
‘mumber of waconverted CpHs  pescent converted CpHs  Lower limét of percent converted CpHs pso
mumber of mismatches ) percent identity Hove e e to
" sequence name Lower mit of percent identity 200
& ascending order * descending order [ Resst with nee paramsters |
[Reset | [Ferew | [ Snowfigurs | | Bownlosd fisrs | [ Downbosd methylstion status dsta | [ Downined slisrmert dsts |
mismarch (gag) / P
- nE’ ot Bxu “&':E‘:“ ﬁ (96 comverted) tvrmwbnk:;:lhmj
1 [T Gm9_J1_seq 10 L)/ 453 (998) 6 2131 (985} 2000000000008088884
12 [ Gm8_J1_seq 03 000y 453 (10000 6 O/131(100.0) ssoosooscossaoteses
iz [T Gmd_Jl seq 14 00y /433 (100.0) & OI31({100.0) cwescococcee:
4 [ Gm9_J1_seq 12 2(2)/454(996) 9 0/130(100.0) ceesocooco:
35 [ Gm8_J1_seq 04 00y /453 (100.0) 12 O131{100.0) eocoecoo:
65 [ Gm@_7l_seq 16 2(0)/453(99.6) 15 1131(99.2) » oo
i7 | Gm9_J1_seq 08 00y 453(100.0) 16 0131(1000) sessssscessscessscs
88 [C/ Gmd J1 seq 01 1(0p/453(958) 18 V130 (100.0) e
92 [T Gm9_Jl_seq 07 1(1)/453(998) 18 013001000} +
10 1o [ GmS_J_seq 11 1(0)/453(99.8) 18 1/131(59.2) «
un [T Gm9_T1_seq 05 3(0)/453(993) I8 2131 (98.5) sexsess
122 [ GmS_J1_seq 02 1(0)/453(998) 19 1/131(99.2} »
13 13 [ Gm8_J1_seq 13 1(1)/454(998) 19 V131(99.2} eee
14 14 7 GmO_Jl_seq 06 314 (248)/633(50.4) 1 22112801} mismatch, identity, unconverted, % converted
15 15 [#  Gmd M1 _seq 09 241(176)/536(55.0) 13 4693 ( 50.5) mismatch, identity, unconverted, % comverted
16 18 [¥ Gm9_T1_seq 15 3(1)/453(99.3) 18 66/130(49.2) meonverted. % comverted

Click the "Hide options" link to hide optional fields. st

[=] Bisulfite sequence information
5 Sorting conditions (CpE: CpA, Cp€, CpT)
) mumber of methylsted CpGs Upper limit of uncomverted CpHs

percent comverted CpHs
percent identity

" descending order

to exchide low quality sequences

Lower imit of pereent convertad CpHs
Upper limit of aignment mismatches
Lower kmit of perceat ideatity

Fissat with new paramaters

[ mame
ip £l Gm® J1 seq 10
2 | Gm9_J1_seq 03
ip Tl Gmd_J1_seq 14
4 I Gmo_Jl_seq 12
55 E Gm9_J1_seq 04
-id L1 Gmd_J1_seq 16
ir O Gm®_J1_seq 08
= 7] Gm9_J1 seq 01
gp £ Gm®_J1_seq 07
10 0 ] Gm9_J1_seg 11
umn 7l Gm9_J1_seq 05
202 ] [ Gmo_Jl_seq 02
13 18 Gm® J1_seq 13
14 12 ¥l Gmo_J1_seq 06
15 15 ¥ Gm9 J1_seq 09
16 15 ¥ Gm9 J1 seq 15

—
sligament length
e e

1(1)/453(99.5)
0 (D) /453 (100.0)
0 (0} 453 (100.0}
2(2)/454(99.6)
0 (0) 7 453 (100.0)
2(0) /453 (99.6)
0 (D) /453 (100.0)
1 (0) /453 (99.8)
L(1)/453(99.8)
1(0) /453 (99.8)
3 (D) /453 (993)
1(0)/453(99.8)
L(1)/454(99.8)
314 (248) /633 (50.4)
241 (176)/ 536 ( 35.0)
3(1)/433(99.3)

Me unconverted Methylation pattern
CpG (%6 comverted) {ar veasan for the exclasion )

2131 ( 98.5) cococeococooes

01131 (100.0) 0#00000000800008

6

&

§ (/131 (100.0) cessconcoceecces
9 0130 (1000) ceessooccorscoee
2 0131 (100.0) seeossssen
16 01131 (100.0) wes
18 01130 (100.0) weo
18 01130 (100.0) weo
18 1I31(992) o
18 2131(98.5) wex
19 1131 (99.2) ewe
19 VI3L(99.2) e

1 2112 (50 4) mismarch, identity, unconvertsd, % converted
13 46493 ( 40 %) mismatch, identity, uncoaverted, % converted

18 667130 (49 2) unconverted, % comverted

|
]
%

| | Dawiand figurs | | Bownioad methylstion status dsta || Downiasd slirment dta |
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[=] Bisulfite sequence information [ Hide options
[ Sorting conditions (CpH: CpA. CpC. CpT) & Conditions to exciude low quality sequences. B
. . user specified arder number of methylated CpGs L'ppeth‘n'.(ofmcmvemd CpHs ;ru
5.6.4. Change the order of bisulfite sequences 1 @ . 2
& sequence name Lower limit of percent identity 800
Order of bisulfite sequences can be changed by several parameters and e e * descei it i
. ) ) e | Feset @ Show fisure | | Downlaad figure | Downlasd methylation status data | | Download afsrment data |
ascending/descending order. Then click "Renew" button. = N
I b name T €pG (0% comverted) for Feasen for the exclusien )
1fi " GmS_T1_seq 10 1(1)/453(99.8) 6 2131(985) 00000060000080esses
> user SpeCIerd Order z [ Gm&_J1_seq 03 O(0)/453 (1000) 6 07131 (100.0) ceccoocoooecocossee
v' The value of "order” column. ] S IS I BN -0 vvcc0c0
5 Gm9_J1_seq 04 0(0) /453 (100.0) 12 07131 (100.0) soocectoscsssssssss

» number of methylated CpGs

Gm®_J1_seq 16 2(0)/453(99.6) 15 VI131(992) sessseccessssces

S 1o e 1o e e e e me

Gm9_J1_seq_08 0(0)/453 (1000) 16 04131 (100.0) e
> number of unconversions : Cas a0l 1/43(58E) 13 GEOAND eeo
e GmS_J1_seq 07 1(1)/453(99.8) 18 0/130(100.0) weo.
o Gm9_J1_seq_1 1(0)/ 453 (99.8) 18 1131(99.2
v"unconverted CpHs (CpA, CpC, CpT) 1 sl 10899 (993 sssverasosssosseoss
umn Gm9_J1_seq 05 3(0)/453(99.3) 18 2131 (98.5) wex
. iz Gmd_T1_seq 02 1(0)/453(99.8) 19 1131(99.2) wee
> percent conversion 1B Gm9_T1_seq 13 1(1)/454(99.8) 19 1131(89.2) wee
1414 7 Gm9_Tl_seq 06 314(248)/633(504) 1 221 ) mismatch, identity, unconverted, % converted
v' percent of converted CpHs / total CpHs 175 0 Gad_Mseq 09 241 (176)/S6CSE0) 13 469 (50 mmach ey, mcomerad 85 comensd
) 1615 | [Vl Gm9_Jl_seq 15 3(1)/453(99.3) 51130 (49 2) unconverted, % comverted
> n u m b er Of m | S m atc h es | Resst 1@ Show tire | | Downiosd tiewre | | Dosnied methyistion ststus data | | Donmiced alisnment cata. |
> p ercent | d entl ty =] Bisulfite sequence information ¥ Hide options
[ Sarting conditions  (CpH CpA, CpC, CpT) FA (= Conditions to exchide low quality sequences =
> Sequence name user specified order murber of methylated CpGs  Upper it of unconverted CpHs. o
aunber of uncomverted CpHs  percent converted CpHs ~ Lower lmst of percent converted CpHs :FEo
i number of mismatches percent icentity Jppes fimsit of alignment mismatches :[10
» ascending order — T e e
ascending order ® descending order [Reset with new parsrreters |
> d escen d n g (0] rd er [ Fesct | | Rerew | | Showfieurs | | Downioed fieure | [ Downlosd metilstion stotus data | | Doemicod slienment data |
| exchude — ek MR Metkylation pattern
[~ " =t = '"m (l.‘.:. ::::.1121 (or reason for the exclusion )
v Gu® J1 seq 16 2(0)/453(99.6) 15 1/131(99.2) esesssccesesscesces
GmO_J1_seq 14|  0(0)/453(1000) § 0131 (100.0) cssscooooosscossscs

5.6.5. Change the order of bisulfite sequences 2

e

Gmd_J1_seq 13 L(1)/454(99.8) 19 1131(99.1) ssesssasess

1
3
3
. 42 GmO_J1_seq 12 2(2)/454(996) 9 01301000} cesscoosoosscosssce
The Change IS reerCted . 5B Gm9_J1_seq 11 1(0) /4530 99.8) 18 1/131(991) secesssssssssssnsss
66 G J1_seq 10 1(1)/453(998) 6 2131(885) scooooncoacons
IF GmO_J1_seq 08 00}/ 453 (100.0) 16 0131 (100.0) seeseesce
g8 Gwd J1_seq 07 1(1)/453(90.8) 18 0/130 (100.0) secesssssse
9g GmS_J1_seq 05 3(0)/453(993) 18 2131(985) ee-sessssee 1
100 Gud_J1_seq 04 0(0)/453(100.0) 12 0/131(100.0) sccoscooeos
um Gm9_J1_seq 03 0(0)/453(1000) 6 0/131(1000) c#060000008c0000sss
12 12 Gm® J1 seq 02 1(0) /453 (99.8) 19 1/131(99.2) ssssssnessn .
13 = Gm9_J1_seq 01 10}/ 453(998) 18 0130(1000) sscesssssssssssnsss
14 14 4 GmS_J1_seq 15 3(1)/453(993) 18 66/130 (40.2) meonverted, % converted
15 5 ¥ Gm9_V_seq 09 241(176)/536(550) 13 (50 5} mismatch, identity, nnconverted, % converted
16 (16 v Gm® J1_seq 06 314 (248)/633(504) 1 12112 (%0.4) mismatch, identity, nnconverted. % converted

| Reset | [ Renew | | Srow fiows | [ Downiosd figure | [ Downioad methyltion stans data | | Downlond sliryment data |
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[#] Bisulfite sequence information ® Hide options
© Sorting condiions  (CpH: CpA, CpC, CpT) A [ = Conditions to exclude low qualty sequences e
® user specified order number of methylated CpGs | Upper mst of mnconverted CpHs 1
1+1 H H mber of erted CpHs  percent 2d CpHs Lower bmit of percent comverted CpHs. 199
5.6.6. Conditions to exclude bisulfite sequences 1 — e e .
.. . . . sequence name Lower mit of percent identity 5
Conditions to exclude low quality bisulfite sequences can be changed. Then  sscending e —— Qs
Aecact | | Rerew | | Show fieurs Download lieure | | Downlosd methylation stobus data Download alienment dota |
click "Reset with new parameter” button (order and exclusion of bisulfite e T I
T m g name [““‘n im- ™ CpG (%6 comerted) {or reasan for the exclusion By
Seq uences W| ” be res et) 1 Gm®_J1_seq 10 1(1)/ 433 (98.8) 6 2131 (95.5) cocooscoooooscesses
) 13 G _J1_seq 03 0(0)/453(1000) 6 0131 (100.0) cecocococcescoosess
imi i 3k Cmd M1 seq 14 0@/453(1000) 8 0/131(100.0) oesw000000eec0ess0s
> U p per l m It Of unconversion 44 GmS_J1_seq 12 2(2)/454(996) 9 04130(100.0) cesscococcsscosssce
15 Gm% J1_seq 04 0(0)/453100.0) 12 @131 (100.0) sscosccoecessssssne
v number of unconverted CpHs (CpA, CpC and CpT) 3 GuSLfals  20)/453(998 15 UIN(99 we
i ) ) d Gmd_J1_seq 08 0(0)/453 (1000) 16 O/131 (100.0) we:
> Lower limit of percent conversion gfe Gu9Jlseq 01 1(0)/453(998) 18 1130 (100.0)
ap GmS_J1_seq 07 1(1)/ 453 (99.8) 18 0130 (100.0) secessssssss
v percent of "number of converted CpHs"/"number of CpHs" 1070 L e ieall @459 18 119D secusssarsssussns
1 mn Om®_J1_seq 05 3(0)/453(993) 18 2/131(98.5) eersssnses
H H H H 1202 GmS_J1_seq 02 1(0)/453(99.8) 19 1/131(99.)
» Upper limit of alignment mismatch = e e
. . . 1414 4 Gm9_J]_seq 06 314(248)/633(30.9) 1 22/112 (80 %) mismatch, identity, unconverted, % converted
v number of alignment mismatches and gaps between genomic and @ e e T e
. . 1618 v Gm9_J1_seq 15 3(1)/453(99.3) 18 66/130(49.2) uncomverted, % converted
bisulfite sequences ) () (Bt (o) (Gasissshtimeniedn] (Tmissmeien
» Lower limit of percent identity _ I
] Bisulfite seq: ¥ Hide options
‘/ . . . . . . = Sorting conditions (CpH: Cpa, CpC, CpT) [ & Conditions to exchude low quality sequences )
percent of alignment identity between genomic and bisulfite sequences e pectndcadc e of et G Urper it ofocomerted Cl
funber of unconverted CpHs ) percent convented CpHs  Lower limil of pevcent comverted CpHs zjge0
mumber of mismatches percent identity LUpper i of alignment mismatches U
sequence name Lower limit of percent identity 180
e . . ® ascending order descending order Reset with rew paramaters |
5.6.7. Conditions to exclude bisulfite sequences 2 T e T e e e
H o exclude -_h-udxuu}r Me . P
Yo BT L s':::“ Higment I GG (% comerted) (o reasan fur the exclusion B
e change is reflected. _ popns
1! Gm® J1_seq 03 00/ 453 (10000 6 07131(100.0) cecocoocoocsccocssss
2 Gm9%_J1_seq 14 0(0) /453 (1000) 8§ 0131(1000) cesscococoessossecs
is Gm® J1_seq 04 0(0) /453 (100.0) 12 07131(100.0) eccceccoecessssssse
44 Gm9 _J1_seq 08 040/ 453 (100.0) 16 07131(1000) sessssscssescesssce
15 Gm9 _J1_s=q 01 1(0)/453(998) 12 0/130(100.0) esce:
55 Gm®_J1_seq 07 1(1)/453(99.8) 18 0/130(100.0) e
7 Gm® J1_seq 11 1(0)/453(99.8) 18 1/131(99.2) esce
EE Gmd_J1_seq 02 1(0)/453(998) 19 1131(99.2)
92 Gm9 J1_seq 13 1¢1)/454(99.8) 19 1131(99.2) ee esseee
10 1 v GmS_Jl_seq D6 314(248)/633(504) 1 22112 (50.4) mismatch, identity, mconverted, % converted
um 7 Gm9_Jl_seq 10 1(1)/453(998) 6 2131 (9% 5) unconverted, % converted
T 7 GmS_J1_seq 12 2(2)/454(99.6) 9 /130 (100.0) mismanch
1313 7 Gm9_Jl_seq 09 241 (17E)/S36(550) 13 4693 (50 5) mismatch, identity, mcomverted, % converted
14 14 v Gm9 J1_seq 16 2000/453(996) 15 1/131(99.2) mismarch
15 15 7 Gm9_Jl_seq 15 3(1)/453(993) 18 65 2) mismatch, unconverted, % comverted
16 6 e Gm9_J1_seq 05 (D) /453(993) 18 1181 ) mismatch, unconverted, % converted
[ Feset | [ Renew | | Show fleure | [ Downlosd fiwre | | Doariosd methyistion ststus data | [ Dosnlosd alisnment asrs |
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Adfgnrment rerult

A S Sappmrars il sreorsas Dot mhcopmant Sai |

Fodde nresrnme el 11w By
. [0S | £ Al e B e 1npmaing
5.7. Alignment page e ——— Esam———]
5.7.1. Overview of alignment page ——————r—— T

. . . b g Y S B e -
Alignment page consists of four sections. B [ o poverns ouence
A) Summary of information A TaA T2 Ao T TS T AR

[ J?’I.'J""I.T.".I.-' STATOC RIS ST AT -I_ FE
TR I IO TR

Information about bisulfite alignment. Pt A

T T BT AT T

B) Genome sequence

C) Bisulfite sequence c
Sequence outside alignment is indicated as gray color.

D) Bisulfite alignment : T
Methylated C of CpG site, unmethylated C of CpG site, Unconverted C Ceei e
(CpA, CpC, CpT) are indicated as different colors. e

D [FAeme i

] 1T e R S T B L T T BT T T T T STl T a3 T b L
i 1 1 Pranini 1 it 1
Brmal e 1 Tiaklw T TR R & b T T LT TET T TASTTTTE Tk T 308 kL
T o1 AT R -|u|l'-l-r|l-|l'.l T T |.| T
1 1 1 1 R NN RN 1
BRGNS ¥l OTATIN LT E LR I W T E T T I T AT T DG LA T TS I TTIET T T
BT LI1 TR T T NG ST T A SO TTRAT . Toac Te T TR SO C T I e Ll
LRART] i 1 =i 1 1
FEmalie B0 STTTERWCTITTCETALCEET TTEET T T TRGT TOaTT TR TTE T T T AT TTT T LA
S L0 e T T T D W R L e 0T o e R D T LT D e

1111=1 L I L L Rl LW NN ] 1 '
Bumaitms o ARTATRSTCR TR ek L TR T TS T P LTI AT T T T Talk T

Bl 18] OTOTSaTEE 'I_" LT T B LT SN A AT A R JTI-‘-'J i'l'l"-"l-‘l-'
1 1 1 (I~ 1 HH s 1
sl mie I DT T T T T T T T T T SR T T TR T A Ta T T TaTT T TR T

o 1| T T T T T G e e TR W T T T e e

g ] 1 1 ii i 1 fiiim 1
B o £ 1 T P i e e e TP | T i e 71 T el T
A el -\.'.I. = '.'.H ALt .d.l.l. :'.‘-\.J.'I- LT J.I.I.I. CETALESR. .'.-\.I'J.-\.J.I' AL ERET

I 1 14 1
BhwalBkis R -\J.I.II' 'J.ﬂl. SLTCRLL TR AT _I.I. e R h J.I- _IJ.- TLTARLTT

Erwomn i TTATETATEI=: TEES Tﬁ"‘"l.l"""-" =T

R NRAET] 1 il
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5.7.2. Download alignment data
Click "Download alignment data"
button to download alignment data
which displayed hear.

5.7.3. Alignment data

Downloaded alignment data file can be opened by TextEdit (Mac), Notepad (Win) or

other text editors.

uma-test.cdb.riken.jp - Alignment result - Mozilla Firefox

Alignment result

< Download alignment data >

Gm®_J1_seq Di.seq

€ =» T comversion (s onversion and detection of Forward strand of the genomic sequence)

[=] Smnmary information

Bisulfite sequence name

Length of bisulfite sequence 577 Length of target genome sequence
Aligned region of hisulfite sequence 29-481 Alignment direction

Me-CpG 182 Uncomverted CpH

mismatch (gap) / aligmment length (% identity) 3 (D) £ 453 (99.3 %)
Mehiylation patiern R

[ Target genome sequence

CAAGAGAGC TGAGC TTGGAGAALC TCGATCTTCCAGTTCTACGTAGC TCGAGGCGGGALG
GCATCACACCATAAATGCGCATGCACACGCGCACCTTGALGGCTGGGCTTTTCTCAGCGL
GCTCAGAGGCTCTCGTGAGATTTCATCCTTAGTCTCGCTCTTCTGCCCCTTCCCCCACAL
GACACAGGTTTTCCCTCOGARARACCACACCCGGAAGCGTGTCACTCAATCCCCACAACL
GCGTGCGTGCCCTTTGCAATC TGCGCAGTCCCCALCATCACACATATGCACATTCTAGCC
CTCCAATCTCTAGGGTTGTGTGAATGTGCCTCCCCACCGATCCGATCCCTAAGAACAGAL
GACCTCTAGACAATCGAAACTGCAGCATCALAAGCATCACAGCACATACAATCACALACT
TTATGTGTCTCCTAGCCTGTCCAATCCCCCACT

[=] Bisulfite sequence

X GLOSE

453
forwrard
2131
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5.8. Figure page

5.8.1. Download methylation pattern figure

Click "Download figure" button to download methylation pattern figure
which displayed at that time.

5.8.2. Change methylation pattern figure 1
Click "Change figure" link to switch methylation pattern figures.

@& Methylation pattern - Mozilla Firefox - =R
Elle Edit View Higtory Bookmarks Tools Help
Methylation pattern
*CLBSE
— [ Show options
pnloed Ters [ Change figure
QOOO00000000e0eeeese
OeO0000000e000 e
O...GGGQQQ..QQ...OO
O0ee 00000 ol 1 leel 1 1 18]
00000 00000000
| 0000000 000000000
90000000000 .000000
(9000000000000 00000
(0000000000000000000
{0000000000000000000
{00 0000000000000000
| 0000000000000000000
| 0000000000000000000
| X OLBSE
@& Methylation pattern - Mozilla Firefox E [

Elle Edit View History Bookmarks Tools Help

Methylation pattern

elelslelelsleleelelelel Jol 1 1 1 1
o] lelelelelslelelel lelelelel X I I |
ol 1 1 lelslelelslel 1 Jelel 1 1 Isle
ol 1 1 lelsielelwiel I Jelel I 1 1] |
90000000 000000000
9000000 00000 0090
2000000 . 0000 00000
1 00_0000000000000000
{000 0000000000000000
{00 0000000000000000
|00 0000000000000000
| 0000000000000000000
| 0000000000000 000000
i

X ELISE

X ELBSE
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5.8.3. Change methylation pattern figure 2

Methylation pattern figures are switched one

after the other.

5.8.4. Show options

Click the "Show options" link to show optional fields.

4 A

— O HH OO O OO ————— 80— 80— —HDOO0-O— O
— OO 00— 00— 00— 00— 00— 8— 80— — _rtimi:i —Ho— e - e———a————

— 8 O— 8 — e ———— 8 ——————
— 8 O— 88— ——— 8 — 88—

Y

C HOADADHO O OO 88 e
A L e e e, el L L L
LA OO OO
s o o S e, L e L L e
R AR e, i L L o L L L L o
LA A o 4 4 AEL o o o o 2% o o o J
R A A & o 4 4 oW o o o JW, o o o aW J

@ Methylation pattern - Mozilla Firefox

Elle Edit Wiew Higtory Bookmarks Tools Help

Methylation pattern

0000000000000

e e e e

_— 1 ol ]

% CLBSE

o0

o0

o0

o] ]

o0

o0

o] ]

o0

( 1]

( 1]

( 1]

( 1]

[ 1]
XCLBSE

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved

38




April 30, 2008 QUMA User’s manual

5.8.5. Figure 1

This figures is displayed circle at even intervals (not
depend on CpG positions).

5.8.6. Option of figure 1

The meaning of the value of each option parameter
is shown. "Scale to show" means size reduction
rate to show in the window. Click "Renew" button to
reflect parameters.

.@.| o000 000 00000

<9 €O © 92 900000

096 096 00

In case of msmatch g show "X" show bases do not show

Width of column  : 40 pizets  Diameter of circle - pixels  Start postion: |1

Height of row : 40 s Line M Reverse position
‘ Pasition from

Hasight
of row

Ling

downsbream

@ Methylation pattern - Mozilla Firefox ==
Eile Edit Miew Higtory Bookmarks Tools Help
Methylation pattern
® GLOSE
e ) Incase of mismatch: & show "X" show bases do not show Show Cpl position top @ bottem
Download figure | i Hide opfions v of cohsmn  : 40  piaats  Dismeterofcincle 33 pass  Stant postion:|i Seale to show : 12
! © Chamge fige Height of row ;A0 gaals Lme wadth 2 paaly Reverse position Rermw k]
eleleleele/elelaiolelel Iol T 1 1 1
o] Jelelelelelslale] Teleleiel I I 1
ol 1 1 Jeleieisisie] I Jelel 1 I lslel
o] 1 1 Jelsisleleie]l I Ielel 1 1 Ie] ]
9000000 00000000
0000000000000 000000
000000000000 0000000
000000000000 0000000
0000000000000 000000
0000000000000 00000
00 0000000000000000
0000000000000 000000
0000000000000 0000080
o GLOSE
e ¥or s 0O000000

L Jojeje] 10,
0000000
0000000

49 @

)

| Show Cp(G position '@ top bottom
Scale to show: 1/2
j Renew &

Relative position of the first
base of genomic sequence

@
olele] 10le

In casa of the
“Slari position” =

|
widih el = = e (& o o0 n BB @
N = T T T N S e S = - N N A I M. S . . 2
“R
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Eile Edit View History Bookmarks Tools Help
Methylation pattern
. - ) Centerline width: 3 poeis Scale to show 172 Show Cpl position ' top “y
5-8-7- Flgure 2 | Download figure .Eg;dcﬂp;ms Width of colamn: 35 posts Diameter of circle 1 27 pinsts Start postion :|1 @ battem
. . . . . . . . P Heightofrow - 40 pehs Line width :2 st 7] Reverse posiion | Rerew |2
This figure is displayed circles at even intervals with the center line for || cooocoooocooecessss
each bisulfite sequences. S0 08 0000 SOSS ST
- OO OO0 - T 0
S-0-0-0-0-0-_- 00000 0080
R a s o s s o o o o o o o o o g
-4--0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
S-0C-0-0-0-00-0-0-0-0-0- 000000
9000000000000 8- 000
4-0—0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
0500000000000 00000
4950000000000 000000
S X GLOSE
L JeleTer TeTe;
(O 5 L 10,00,
. ll 1 -. - Ih
. . f 1l n Casa o &
5.8.8. Option of figure 2 donnsireem “Start posiion” = -50
The meaning of the value of each option parameter is shown. "Scaleto |[F-25F %= sl (82 o255 7 ARESES R

show" means size reduction rate to show in the window. Click "Renew"

Show Cp positiod top
button to reflect parameters. ¢ Start postion : | ttom
pe] Reverse posifion m

Rulative position of the first
base of genomic saquence

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 40



& Methylation pattern - Mozilla Firefox ==
April 30, 2008 QUMA User’s manual BRI Astory S Botiora ks R eckeRp Lieip

Methylation pattern

X CLOSE
Centerline width: 3 piats Scale of width: 2 pixaltaw V] Show CpG position
- - B Hide opti
Dowmload figure: E‘ﬁ'@ Diameter of circle: 27 pinets Scale to show : 1/2 top @ bottom
5.8.9. Fi g ure 3 Height of row  © 40 pines Linewidth  : 2 pines [ Renew | FA

The positions of circles are reflected the position of CpG sites almost
accurately. But closely positioned CpG sites are overlapped.

5.8.10. Option of figure 3

X CLOSE
The meaning of the value of each option parameter is shown. "Scale t0 —gssso—soo—s-0e F—— e
show" means size reduction rate to show in the window. Click "Renew" | g e oo o o oo n
button to reflect parameters. o 1 — —
[ widih depends on the value of “Scale of width” | ’
—
ConterBnewidth: 3  poes Scale of width: 2  piaeiatas 7] Shgs position
Dsameter of 27 piasts Scale to show : /2 top betiom
}big}u oW A P e width 2 s Rermw E
. Center
 |line widih ¥
ne
]. wdth
Hesght Diametar +
:)ier.guw of cirche '

a—
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5.8.11. Figure 4

The positions of circles depend on the position of CpG sites, but not

accurately. The circles are placed as not to overlap.

@ Methylation pattern - Mozills Firefox ‘r%_, i o
| Ble Ede yiew Migtory [Bookmarks Tools Help
Methylation pattern
HELASE

Center b width: 3 poats Scale of wadth : 2
7 Elde options Driameter of civcle - 27 pines Scale o show 1 1/2

[ Change fipes
Enght of pow

AD  poay Line widih 2 pan

5.8.12. Option of figure 4

The meaning of the value of each option parameter is shown. "Scale to
show" means size reduction rate to show in the window. Click "Renew"

button to reflect parameters.

graria bane Shew Cpl position ' top

Siart postion ;|1 & patrean
Feverss posstion | Renew

i

Position from
dommstreanm

In case of the

“Slan position” = «50

:ftﬂtH Ene width - 3

[Height efebor  :|40 s Line width

pasts Scale of wadth - 2
i'Diﬂnﬂ:-ru[ tpele 0 2T pizals Scale to show ;12

Stast p{uslion =1

Zz pnsl

P Rewverse po

i oria 'Wnrf;(}p&fim

[ ™
sion) fﬁ:—m e

[ N/

Width depends on the
value of “Scale of widih™

ling widih

Line | 4
width F

Relative position of
the first base of
gENOMIC Sequence
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L. . Top page Analysis result
6 . Stat I Stl C al an al yS I S m O d e Paste or upload genomic sequence and o e —
two groups of bisulfite sequences :,“
- Raw bisulfite sequences are acceptable Results of statistical analysis —
A - Removal of plasmid vector sequence from  Summaryof ntormation —— T
6.1. Main features i = ST

i ueoo w

o s s i

Differences from Methylation status

analysis mode are listed below.

» The target genomic sequence and
two groups of bisulfite sequences

confirm
alignment

—

. )

select/exclude

are necessary for input data. sequence
» Figure of comparative
methylation status is shown. ‘ i
> The statistical significance of the |iZi=s. - TE2 0 mae
difference between two bisulfite === e A
- typically only takes LT download
sequence groups at each CpG a few seconds e alignment
o . . - alignment B — data
site is evaluated with 9.1. Fisher’s | .sequence trimming R
- sequence quality control P s
exact test. - methylation pattern analysis ; Eiﬁﬁﬁ o :l‘i’;‘nr:::
> The statistical Significance - statistical analysis download statistical | i~ cascs data
analysis data £ T o
between two groups of the entire - % | = —
set of CpG sites is evaluated with e

9.2. Mann-Whitney U-test.

download comparison graph of
methylation status

Pl im o a@on Hip ald | [ |
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6.2. Top page
6.2.1. Show options
Click the "Show options” link to show optional fields.

';ﬁwm:mmnmlmummm-mm
| Ele Edt vew History Bookmarks Tools Help

Bothylation Anaiyate | LTI (A

B Ouria: Guipmis foeal for Bty ¥
[ et e dugtory  Dovkmarks  Joul el

Hetyiation Aneiysl

I o B ey remntieia et el e
phaams el Form 1 i st

i

(=] Creries hoe rouse QRN

= Cusick stary = Exeoots with smple requence data
[=] Pregect name (optional caly contes “A-F°, “s-2", 057, " " and ")

7 QUantification tool for Methylation Analysis

You can easily align, visualize and quantify
| bisulfite sequence data for CpG methylation analysis

[® Owverview: how to use QUMA [3] Quick start [=] Execute with

Upload target genomic sequence (PCR target) fle

] (plain sequence. FASTA or GenBank format)

| The genomic sequence must be an unconvertad sequence between PCR primer peir (not necessary 1o
comvert "C” to "T").

| = (muiti-FASTA format file or zipped archive of sequence files)

Raw sequence data can be used Removal of plasmid vector sequence is not necessary.

6.2.2. Optional fields
Optional fields will appear.

[=] Enter & target pencesic: soqaescs (PUR target) in plai soqatece, FASTA o GenBlank Sormat

utq)hldl.pctpm_ sequence (PR tarpet) file

o epload el poquence Se
(zmalti- FASTA fiorsan e o mpped archive of ioquesce Bed)
Sequener froep name [ophenal)

 Aggdy sanrgde budite iedqoreri
[=] Cipticmaat Erter second bivskire sequences Sor staticnl smaboi (in sl FASTA format)

or apload second beuliie sequence fils for statstical malyss:
(gouki-FASTA formon Sle o spped archive of soquence files)
Sequence groep name (optienals

5 Apply sample benifite seqecnces

B Conditons to cxchads kow quality ioquesced

[Cpit Cpa. Cpt. CpT)

[*] Comvversion

E Sampds sequence fles  ~

E Upper kit of encomented Cpils

& C==T comversion

G = A comrverson.

5 I i o the e 1aqencs)

[ Lewer bt of pevoent comerted Cplis w50

i srverns pismnd of the g

[l Uppper et of algrnerd ssesstched
B Lemer Bt of percent adestity

Both
F0 " (nsarch bath dawctiens and pelect fhe buat eevali]

(Bosw]] [ Soma | B ik ootions
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6.2.3. Genomic sequence

Input a project name (optional). When the project name is
presented, it will be included in the output file name.

The target genomic sequence can be input by two ways of 1) direct
input and 2) upload.

1) In case of direct input, paste a target genomic sequence (8.1.
Plain sequence, 8.2. FASTA or 8.3. GenBank format). See also "7.1.

Genomic sequence".

6.2.4. Genomic sequence file 1
2) Or click the first button (in this case "Browse..." button) to
upload atarget genomic sequence file.

(@ QuMa: Quantfication toal for Methylation Analysis - Mozila Firefox .  mEa =

ﬁle Edit View History Bookmarks Tools Help
tool for  1rvounaveany qusilians commenty regssly ste
amﬁﬂl Analysis please fesl foe 10 contact _B#E
[®] Overview: how touse QUMA [ Quick start  [=] Execute with sample sequence data [ s sequence flles  *
mhmmtnm(mtmmmnjll' "a-z', "0-97,"_"and"-"7) - @
[=] cnce (P ) ce, FASTA * =
}Eel|"ﬂ' 111909%.2 |'!'5n]( 110779 37:22447217-2446765 Mus musculus chromosome X -
genomic contig, scrain C57BL/6J | 5
CARGRGAGCTGAGCTIGGAGARRCTCEATCTTCCAGT ICTACGTACCTCEAGGCEECARGECATCACACT
T C AT RO C e CACCTICAASCCTGoCCT TTTCTCACCEACCTCAGRCECTCTCCTARCR
or up‘uzdtargd genomic sequence (PCR tm’gl:t) ﬂ.:
(elein secuence, FASTA ce GeaBank fonar) [Beme-..
B Apply sample genomic sequence
[=] Enter bisulfite sequences in multi-FASTA format il
or upload bisulfite sequance file
(mmti-FASTA format file or zipped archive of sequence files)
Sequence group name (epticral)
B Apply sample bisulfite sequences
[®] Optional: Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) i)

@ s quentiaton wal o Hethjeten raves oz e

Fle Edit View History Bookmorks Tools Help

mem

If you have any questions/comments sirequests ete.,
&dﬁuk comtact : b i

[=] Quick start [=] Execute with sample sequence data [=] & se e files

[=] Overview: how to use QUMA

[=] Project name (optional: only contain "A-Z", "a-z", "0-9","_"and"-") : ]
[=] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format @

m

or upload target genomic sequence (PCR target) file
plain sequence, FASTA or GenBank format)
® Apply sample genomic sequence

[*] Eater bisulfite sequences in oulti-FASTA format B
or upload bisulfite sequence file EEEEEE—
(molti-FASTA format file or zi archive of s e files’

Sequence group name (optional):
& Apply sample bisulfite sequences
[=] Optional: Enter second bisulfite sequences for statistical analysis (in sulti-FASTA format) i}
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6.2.5. Genomic sequence file 2
Select a target genomic sequence file to upload. See also "7.1.

Genomic sequence".

6.2.6. First bisulfite sequence group

Input a group name of first bisulfite sequence group (optional).
The bisulfite sequences can be input by two ways of 1) direct input
and 2) upload.

1) In case of direct input, paste the bisulfite sequences (8.4.
Multi-FASTA format). See also "7.2. Bisulfite sequences”.

CAAGAGAGCTGAGCTTGGAGARACTCEATCT, TCCAGTTCTACGTAGCTCGAGECGEEARGECATCACACC

ATARATECECATGCACACGCECACCT TEARGECTEEECTTITCTCAGCEAGCT CAGAGECTCICGTEAGA

TTICATCCTTAGTCTCGCTCTTCTECCCCT TCCCCCACARGACACRGETTTTCCCTCCEARRARCCACAL

or upload target genomic sequence (PCR target) file
(plain sequence, FASTA or GenBank formaf)

& Applv sample genomic sequence
[=] Enter bisuffite s es in multi-FASTA format

(@ QuMA: QUartircancn tool for Mathylation Analysis - Mozilla anax- o ]
File Edit View History Bookmarks Tools Help &
o a
Eoo ]
= o sE
[ Overview: how t meﬂm pr=— se efiles
[*] Project name (of i}
[*] Enter a target ge Iﬂi
opprioad - "‘ms"f My Doccments
B Apply sample [T S
[*] Enter bisuffite se. '’ lv.]
My Computer
.
-
My Netwote 25 ke fant > Open |
;H:;:* pamE Isawu :_genome_fasta _l
Tt Fiesoftpe  [alFies = ool |
muilti- FASTA forma me or Cwie LSiic imes)
Sequence group name (optional):
E Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) @
I -
@ QuMA: Quantification tool for Methylation Analysis - Mozilla Firsfox I
Elle Edit Yew Higtory Bookmarks ZTools Help
: ] £ vos e any questions comments Tequents ate.
plaass faal free to contact - gumex ikem
i HRME ) OVERVEW | TERMSOF USE | DIWNLOAD ;| REFERENCE  Aocm.cdaes
[5] Overview: how to use QUMA (] Quick stat (=] Execute with sample sequence data [ s e se cfiles +
[5] Project name (optional: only contan 'A-Z", "a-z',"0-9"," "and"-") - il
[=] Enter a target genomic sequence (PCR targe) in plain sequence, FASTA or GenBank format il
>Tef|NT_111909.2|MnX 110779_37:c2447217-2446765 Mus musculus chromosome X -
genomic contig, strain CS7BL/6J £ =

>Gnd_J1_seq_01
AGATCGCATGCTCCRECCECCATEECEECCGCGCEATTCGATTTARNGAGAGTTGAGTTTGGAGARRTTCGATTTTTIAGT |
TTIACGTASTTTGAGGT! TIITAG
CGAGTTTAGAGGTTTT ] TIITTT
CGARRRATTATATTCGEARGCETGITATTTARTTTT TATARTAGCGTGCGTGI T TTTGTART TTGCGTAGITITTARTA

) »

Wmﬁﬂiﬂ :eqnenuﬁe

(mmulti- FASTA format file or zi fe of se e files
Sequence mm(ﬂp&wm—)
E Apply 52 b

ample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analvsis (in multi-FASTA formar)
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6.2.7. File of first bisulfite sequence group 1
2) Or click the second button to upload a file of bisulfite sequences
of first group.

6.2.8. File of first bisulfite sequence group 2
Select a file of bisulfite sequences of first group. Acceptable file

formats are 8.4. Multi-FASTA or 8.5. Zipped archive of sequence files.

@ QuMA: Quantfication tool for Methylation Analyss - Mozl Firefox S [EE

Flle Edit Vew Higtory Bookmarks Tools Help

If yos have any questions/comments'requasts ate.,
plazss faal fras to contact - gumea@edh ribon jn

(=] Quick start

See also "7.2. Bisulfite sequences", "8.6. How to create zipped

archive (Macintosh)" and "8.7. How to create zipped archive

(Windows)".

=] Overview: how to use QUMA [=] Execute with sample sequence data [ s e se ¢ files
[ Project name (optional only contam "A-2", 'a-z", "0-9"," "and"") - i} B
[=] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format i |
m\ploadimgﬁymm sequence (PCR target) file T eT—— 1
EASTA or GenBank ) re¥lurms¥Da:| Browse...
= AMM
[=] Enter bisulfite sequences in muli- FASTA format i
or upload bisulfite sequence file
(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optionaly:
= Apply sample biculfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in multi- FASTA formar) i |
@ QuMA: Quantification tool for Methylation Analysis - Mozilla Firsfox I [E=E
Elle Edit Yew Higtory Bookmarks Tools Help {3
""" for | 1fyos bave 2uy qrestions commants aate,
TEir] 8| Qloiaton anawste. | immTome mor |BEE
Leanse’ [T By ASTLERRNNT,
Look n | [ Deskiop EFO Y ¢ sequence files
[£] sample_gename_fasta i)
[aashortout ko Userl 3
{Ehwindows Media Player ]
¥D=¢| Browes... |
]
o’ okanclab on cobfs |
Pairk:
File name: Gmd_J1_plan_seq =
or upload bisulfit ! = B
(i FASTA ¢ ESSUES i e =
Sequence group fame (optonal
= .
(8] Optional Enter second bisulfite sequences for statistical analysis (in multi- FASTA format) i |
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6.2.9. Second bisulfite sequence group

Input a group name of second bisulfite sequence group (optional).
Then, input the bisulfite sequences of second group.

1) In case of direct input, paste the bisulfite sequences of second
group. The sequence format of the second group is same as the first

group.

6.2.10. File of second bisulfite sequence group 1
2) Or click the third button to upload a file of bisulfite sequences of
second group.

‘wm-qxdﬁwmwl«mﬂvybﬁmmi&" Mozl Firefon
Fle Eot View Higtory Bockmerks Tools Help

[ Project nome {optional: ooy contain "A-2", "a-2", "0-9",*_"and*")  Gebi idash B -
[] Enter a targst genomic sequence (PCR target) in plain sequence, FASTA or GenBank format vi]
CARGRGAGCTGRGCT TGEAGRAACTCEAT CTTCCAGT TCTACETAGCT CGRESCGEEARGECAT CACACT -
ATARATIGCOCATSCACACGCGCACC T T GARGECT GEFCT T TTCTCAGCEAGCI CAGAGECT CICETGAGA =|
TTTCATCCTTAGTCTCECTCTICTGOD CCCCCACRABACACAGETTTTCCCTCCGARRARCCACAL 2
o SGANSCET CTCRC T CART COCCACARCASC ST GOSTGCCCTTTECRATCTSCECASTCOCCRACATCA
CACATATSCACATICTAGCCCTCCAATCTCTAGGATTGT ATaAATGTCCTCECCACCBATCCGATCECT, .

or upload taget genomic sequence (PCR. taget) fle Brascs
(plain sequence, FASTA or GenBank format) E
& Apply sample genomic sequence

[=] Enter bisulfit sequences in pulti-FASTA format i}
}m_c:_:eq_cl:l -
1. AT COCATOCTCCOGCCOCCAT GRS .m.cr.::r:r:mﬁcmmn::nn:rmnmmnmﬁuam:m E
TTTRCCTACTTTCREeCECERREE AT TATAT T T AAATCCETATETATRCGCETAT T TTCARCCTTGECT I TTTTTTAE
csx:m;ﬁnmnrr’msm‘rrrrum‘rnsn‘rcuu TITIIGEIITITIIIT IRTA—EITRTNJJA TIIITITT
CEARRRATTATATICOGARECOT B TATT TAAT T TTTATARTAGCETGCSTGT TTITIGTARTTIGCRTAGTITITARTA «

Seqmemm(m \J1
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[=] Exnter a target gencenic sequence (PCR target) in plain sequence, FASTA or GenBank format il
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6.2.11. File of second bisulfite sequence group 2

Select a file of bisulfite sequences of second group. The sequence

file format of the second group is same as the first group.

6.2.12. Conditions to exclude bisulfite sequences

If you want, change conditions to exclude low quality bisulfite

sequences.

» Upper limit of unconverted CpHs
v number of unconverted CpHs (CpA, CpC and CpT)

» -Lower limit of percent converted CpHs
v' percent of "number of converted CpHs"/"number of CpHs"

» Upper limit of alignment mismatch

v" number of alignment mismatches and gaps between
genomic and bisulfite sequences

Lower limit of percent identity

» percent of alignment identity between genomic and bisulfite
sequences

Y

© ot ol v s v e O e

Hle Edt Vew Mgtory Bockmarks Tools Help
1 ye bave any questions commanta tagants a2, |E*.

= W
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[=] Project name (o)
[=] Enter a target ge
of upload target : g
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= &M i _I1_phan_seq 4 hame7
[2] Enter bisulfite s= Help 2l Support 4 b3 =
% howrel B wotepad
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home2_1 2 Pt
- hotme2_2_1 (i sample_penome_Fasta
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or upload bisulfi . | 4] I S e
(st FASTA - | 5 | B |
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Sequece o [LTeg AT
= Apply sampk Flesotvpx  [aiFies =l Cancel
o SECURT DS PG EE TUT Sl i dOdy S5 (Sl dhimal- & r3.0 303 Lo ksl
[=] Optional- Enter R VS T T Ty 3 ]

or upload second bisulfite sequence file for statistical anabysis

(omlti-FASTA format file or gpped archive of sequence files)
Sequence group name (optional); 1 Gasbh
= Apply sample bisulfite sequences
@ QUMA: QUantification tocl for Methylation Analysis - Mazilla Firefox [E=EEs)

Ele Edit View MHigtory Bookmarks Iools Help

Dothylaton Anatysts | L s | A
(multi-FASTA format fle or zipped archive of sequence files) RS
Sequence group name (optional):
= Apply sample bisuffite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) i
or upload second bisulfite sequence file for statistical analysis [ 5

(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optionaly
[ Apply sample bisulfite sequences

Conditions to exchide low quality sequences = [*] Comversion i
(CpH: CpA, CpC, CpT) @ €= T conversion

= Upper lmit of unconverted CpHs 3 * (convession of forward strand of the genomic sequence)

& Lower mit of percent converted CpHs 550 | G => A conversion ;

& Upper bmit of a = ches 10 : (;o:;enmn of reverse strand of the genomic sequence)

= Lower limit of percent identity %00 | (search both directions and select the best result)

| Reset | [ Submit | ® Hide options
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6.2.13. Strand of bisulfite conversion
Select a strand of bisulfite conversion of the target genomic
sequence.
» C=>T conversion:
v When bisulfite PCR primer pair was designed for forward
strand of the genomic sequence (default).
» G=>Aconversion
v When bisulfite PCR primer pair was designed for reverse
strand of the genomic sequence.
» Both
v Search both direction of conversion and adopt more
appropriate strand.

6.2.14. Submit

Click the "Submit" button to analyze. Typically, only a few seconds
are necessary.
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6.3.2. Overview of statistical analysis result page 2

A) Summary of information
Length of the target genome sequence, number of CpG
sites and number of bisulfite sequences are indicated.

B) Statistical data
Position of CpG sites, methylation status of each CpG
sites and statistical significances (P-value) of difference
between two bisulfite sequence groups are shown.
Fisher's exact test: The statistical significance of the
difference between two bisulfite sequence groups at
each CpG site is evaluated with Fisher's exact test that is
non-parametric statistical significance test to determine
if there are nonrandom associations between two
categorical data. See “9.1. Fisher’s exact test” for more
detail.
Mann-Whitney U-test: The significance
between two groups of the entire set of CpG sites is
evaluated with the Mann-Whitney U-test (also called the
Wilcoxon rank-sum test) that is non-parametric

statistical
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Results of statistical analysis

=] Summary of information
B L S
Project group name =
nami TR SEquUEnCE ¥
zrowpl growpl

Gm? J1_lSasbh  J1  1Gaabb 453 19

Length of targed  Numsbeer of

Mumber of bsnlfte veguences
e | encloded | badal)

groepl
13/3/16

group?
10/ &/ 16

(=1 Statistical data
T pasitian ah a 48 Eq

RF I3 &1 W13 RIF ORI T3 B B3 { U E]
w1 Hfe M M B0 LM 1T M0 % HI%

grap]
W0 1I B0 eI B0 LI A 0O eI e
Ceima Eroup nFh M 0Fh BME 0FG P MR 0EN B BT
L]

8 I3 6 WAl 8 R I 6T B k]
Fih N ITih 400 Fih B I12% 3N ik 45

P-valua of Flaber's axact test B 20016 00008 00157 00084 20016 SUDE LS008 ROIS1 DBSHE 00975

Cpls panitian 19 213 2B 43 46 N4 23 M3 3TS Taial

1213 3391 QM3 BE) IS 13ME 111 10M3 53] aRCNdE

L 01 Mt SN £10e O00M 1008 Bl¥e TAPM Bl¥e T4iMe

M o 4100 438 W0 FIE A0 10 &3k M0 408 4baes
L Fre AP 4hMe TOBN  BUMe SOBM BB BRUMs OBM 4iUMs 1S

162 1503 8% B IR 1S ikl 1A 1 13a43
BhEN S3: ELOM Mude TEIN EDEM TH3M: ERDN SRSk 510N

P-value of Fisher's exact test B 00186 003R1 10000 (LBS5H B389 BT (LI26R B2213 (B2BE  (LB0EE

el

B a8 M 1iE 1M 158

Povalwe of Mann-Whiteey U-text B E0E
1H=%
= U i
I
T J ul L L1
L T T e————

statistical significance test for two distributed samples. See “9.2. Mann-Whitney U-test” for more detail.
As a limitation of both tests, CpG methylation pattern is not considered and allele specific CpG methylation

pattern, especially for imprinting locus, is not detectable.

Figure of comparative methylation status is also shown.
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6.3.3. Change methylation status figure 1

Click "Change graph” link to switch comparati
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6.3.4. Change methylation status figure 2
Comparative methylation status figures are switched one
after the other by clicking "Change graph" link. Figures 1

and 2 are reflected the position of CpG sites almost
accurately. Figures 3-7 are not reflected accurately.
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6.3.5. Download comparative methylation status figure
Click "Download graph” button to download the comparative methylation status figure which displayed at that time.
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6.3.6. Overview of statistical analysis result
page 3
C) .Information and methylation pattern of
each bisulfite sequences.
Two sequence groups are indicated
separately.
1. Number of mismatches and percent
identity of bisulfite alignment
2. Number of methylated CpG sites
3. Number of bisulfite unconverted CpHs
(CpA, CpC, CpT)
4. Pattern of CpG methylation (Black circle:
methylated, White circle: unmethylated,
Cross: mismatch or gap)
Methylation pattern (4.) is not present when
qguality of bisulfite sequence is low or excluded
from user. Low quality value is shown as
magenta. When excluded, reason(s) for the
exclusion will be indicated at methylation
pattern column (4.). Conditions to exclude low
guality bisulfite sequences can be changed (See
"5.6.1. Show options 1" for more detail).
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» mismatch:
v' The number of alignment mismatches (includes gaps) between genomic and bisulfite sequences exceeded
the upper limit (default: 10).
v' This means low quality sequence read.

> %ident
v' Percent of alignment identity between genomic and bisulfite sequences exceeded the lower limit (default:
90%).
v" This means low quality sequence read.
» Unconv

v The number of unconverted CpHs (CpA, CpC and CpT) exceeded the upper limit (default: 5).
v" This means incomplete bisulfite conversion or low quality sequence read.
» % conv
v' Percent of "number of converted CpHs" / "number of CpHs" exceeded the lower limit (default 95%).
v" This means incomplete bisulfite conversion or low quality sequence read.
» user desired
v' Sequence was excluded by checking on the "exclude" checkbox.
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1ape [ Gm9_J1_seq 06 314 (248) /633 (30.4) 1 22/112 ( 80.4) mismatch, % ident, unconv, % conv:
1505 ¥ GmS_J1_seq 09 241(176) /536 ( 35.0) 13 £6/83 { 50.5) mismatch, % ident, uncony, % conv
1615 ¥ Gm9_J1_seq 15 3(1)/453(993) 18 66/130 (49.2) uncony, %econy
mp [ Gm®_l6asbb_seq 02 1(0) /453 (99.8) 2 1/131(99.2) 0co000e00000e000000

6.3.8. Include/exclude bisulfite sequence 1

Ble ESt Wew Hgtoy Bookmarks Tools Help

To include/exclude a bisulfite sequence, check off/on "exclude" .

s AFT T Qi ton anslyste. | i e e -
checkbox. Then click "Renew" button. To include all bisulfite BRCE RS B §eny RN R E e e e—

i

¥ GumO_l6eabb_seq 08 418 (341} 724 (42.8) £ { 35.2) sismatehi, Widert., uicoiv, W cay

5 | ¥ G l6ashh seg 03 468 (398)/E10(422) 11 S6/108 (48 1) missteh, %oidemn, uncony, % some =
T GmS_l6asbb_seq 13 369 (4001/B10(42.1) 11 S6/107 (47.7) mismunh, % ideen, uncony, b4 camv

[ Banelowd sirevant i |

H H . . &2 " WL a4 ey 42 LA RITLITOL AT AUJE | FYE) wewssssTssresweTeewe .

sequence information, click “unselect all” link. 19| B Geoiiea0s  ILAGASEICI0A | I2112(004) memn it uncone, W comy
155 4 GO J1 seq 09 I41(176)/ 536 (S50) 13 46/93 ( 50.5) mismutch, % ident, uncony, % cony
16 16 ¥ Ged_J1_seq 1% 3(1)/483(993) 18 S6130 (49 2) unconv, % comv
17 GmB_16ashh_saq 02 L(0) 453 (998) 2 D131(992) cosoooesosooscnnons
18 2 Gen®_16aabb_seq 09 31}/ 453(993) 21 WI30(100.0) cocoocnconcascoconn
13 3 L Genb_16aabb_seq 01 S(1) 4530989 3 1I130(59.2) 0000000000000080880
a0 4 CGrenf_16aabl_seq 12 O(0)/ 483 (10007 3 0131 (100.0) covosoosoosecocooes
215 [ Gim§_16aabb_seq 06 10 453 (99.8) 5 W31 (100.0) cocoocecoonosocssss
228 Gmn9_16aabb_seq_11 (2453 0996) T 01300100.0) coscooncoocesoesess
a0 Gu®_16mabb_seq_04 (1) 42409960 T 131 4100.0) cosescocooesscesece
ad B Gmd_16aabb_seq_16 201)04540998) T D13 (990) covancocooeeecesece

2 Fi [ GmS_16aabb_seq_10 {0 453 (998) & WI31(100.0) covoooecone

2610 | () Gmd_16asbh_seq 07 15 (0)/ 483 (960) 4 1125 (99.2) mismatch
a1 1 ¥ GmP_1Saabb_seq 14 415 (346)/ T4 (440} 4 60113 (46 F) mismaich, % ideni, uncony, % cony
24 2 O Gm¥_16aabb_seq 05 10(7 45T (978} 5 2127 (98.4) mismatch
212 ¥ GmO_léeabb_scq 15 465 (398) /811 (4270 7 68119 (42 %) mematch, %ident, unconr, % comv
30
un

(=1
3
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6.3.9. Include/exclude bisulfite sequence 2
The change is reflected.

6.3.10. Change the order of bisulfite sequences 1

Change the value of "order" column to desired order. Then click

"Renew" button.

Sats Sl e MR . DRI, JRMEOE L | OOMNLONG || REFFRENCE .| (SMRMEENRTH
a3 1w Lo AT _ga_wey a3 AT LFFA LY LL3E | YY) eRssssTsTsRTserses .
14 14 ¥ Gm®_J1_seq 06 314 (248) /633 (504) 1 227112 (80 4) sssmorch, %eident, uncony, % con
15 15 ¥ GmS_J1_seq 09 241(176) /536 (5503 13 4693 (50 5) mismarch, $eident, unconw, % conv
15 6 & Ge%_J1_seq 15 J(1)/ 453 (993) 18 66130 (49 1) uncenv, % comv
el [ G léashb seq 02 D0}/ 453 (99.8) 2 1131(992) cocoooesosnoennooss

Gend_16aabb_seq 09 3130453 (99.3)
Gub_1 6aabb_seq 01 513/ 453 (985)
Gen®_1daabb_seq 12 0000 /453 {100.09
[T Gm9_16aahb_seq_06 1(0)7 483 (99.5)
Gm®_16asbb_seq 11 2020/ 483 (99.6)
Gm®_16nabb_seq 04 (0454 (99.6) VI3 (100.0) costoottotessceston

2 WIA0(100.0) sasenaessatossatoss
3
3
5
7
7
Gmd_16aabb_seq 16 I/ 4540998 T V131 (39D) cocoococooesscesece
8
F]
2
4
7

1130 (#9.2) cacoococoococoscess

WL (1000} cocosoooooeeconnons
WAL (100 0) coooooetotoowsonsess
W30 (100.0) cosoocosooDesosEses

Sl
i

Gm®_16aabb_seq_10 10y 453 (99.8)
Gm9_16aabb_seq 07 15 (0)/ 453 (96.0)
Wl [ Gm®_léaabb _seq 0% 10(7)/ 487 (974}
Gm®_1Gaabb_seq 14 415 (346)/ 744 (440}
GmS_l6aabb_seq 15 465 (398} /811 (427} G87119 (42.9) mismatch, % ident, unconr, % conw
Gm®_16aabb_scq 08 214 (34137724 (428) 10 70108 (35 2) mismarch, %6 ident, uncony, 44 com
Cim9_16aabb_seq 03 458 (398)/ 810 (422) 11 561108 (4% 1) mismatch, %ident, unconv, % comn
GO 16asbb saq 13 489 (400) /B10 (421} 11 S6107 (47.7) miemsch, % idem, uncony, % comv

[[Rmset | [[Renew | [ Downlosd statistical data | [ Dowolond slanmeant data

0131 (1000 cocoocecoososcessss

H
1

VIIE (99 1) cocoooucooessn: < oso
21117 (95.4) cecooesnonoonossnns
GO/T13 (46 9) missaich, % ddesit, uncons, % conv

=
TR

EEERENERREEREEEE R

;
[

16

@ QumMa: QuUarEestion eal far @mm - Mezilla Firgha - @

Ele Edit View Higtory Bookmarks Tools Help
: ¥,| Belhpiation Anelysse. | o T man (R
vt gl HOME | OWARVIEW | TEAMSOF LSL | OOWKLOAD || REFERENCE. | AJGOMUDGMENS
(=] Bisulfite sequence information ¥ Show aptions “
mﬁ) Doweikoied statitical dats | Dowlosd sligrerent dats |
o ‘
LT I Mmoo (ot cmrencd (o e ot o 2)
i 2] O Gm®_J1_seq 10 TEI) 453 (998) & 2131 (9E5) eo0e0stieadtctites
2z T Gm® T _seq 03 Q00 453 (100.0) 6 0131 (1000 eecevovosossaconese
3] O GudTIeeq 14 0(0) /433 (1000) & Q131 (100.0) oesecoocooesccesssc
410 Gen® J1 seq 12 2(2) 454 (996 9 030 (1000) ossscoroooesooeRs0s
sk T Gm9_Tl_seq 04 0009 /453 1000) 12 D131 (1000) scocsocoscsssssssss
(1 T Gmf_J1_seq 16 2003453 (998) 15 DI31(991) ssessscossinsctsins
vl o T Gm® J1_scq 08 Q000 453 (100.0) 16 0131 (1000) eesssssonsssaennsne
i T Gm®_J1_seq 01 10y /4233 (99.8) 18 0130(1000) secsssses
! sk Gen®_J1_seq 07 1(1)/453(99.9) 18 0/130(100.0) L
Lap GeP_T1_seq 11 10}/ 453 (99.5) 18 V131(99.2) seosssses
up O Gm@ T1_seq 05 303/ 453(993) 18 V131(985) se-essssssssnsnvses
12p O Gm9_11_seq 02 A0} 453 [998) 19 VI31{991) ssesssstsstnsstrns -
1p | O Ged T seq 13 T A% [998) 19 D131(5901) esevesssnssnssnssne
14010 @ Gmd Tl_seq 06 314 (248)/633(304) 1 Z2H1D(50.4) mismatch, % iden, uncoav, % conv
15015 @ GmO Tl seq 09 241 (L76)/336(550) 13 4693 ( 30.5) mismarch % ident, unconv, % conv
1605 ¥ Gmd Il _seq 15 301}/ 453 (99.3) 18 667130 (49.2) umecaw, % conv
an Gm?_16aakh_seq 02 1{01 /453 (998) 2 1131 (992) 600000e00000ed0a006 :
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(=] Bisulfite sequence information [E Show oplioss -
6.3.11. Change the order of bisulfite sequences 2 (e (e | [ eneiont et o | [ Dowions s o |
. g S S1chue Sequence mw Me. p

The change is reflected. Two sequence groups are ordered separately. emt ot = Colbiyy | PO CWomest)  rrremmmie e oo %)
10 Tl Gmd_Jl _seq 13 1(1)/ 434 (99.8) 19
FAc O Ge8_J1_seq 02 D0}/ 453 (998} 19
ip Ll Gm9 J1_sgeq 08 3(0)/ 453 (99.3) 18 L131(985) es tad
4 El Gu9_J1_seq 11 L0y 483 (99.8) 18 L131(991) eecessss .
-l | GmS_J1_seq 07 LE1 /433 (99.8) 18 0/130 (100.0) eeces .
¢ | Gmé_J1_seq 01 10y 453 (99.8) 18 04130 (100.0) esces. LYY
I T Gen¥_J1_seq 08 Q0 /453 (100037 16 O30 (100.0) ese ROERIRON
i@ | GmS_J1 _seq 16 20/ 483 (998) 15 1131({90D) BOOSRERSDBROES

. 2 | Gm9_J1_seq 4 BO0) 4531000} 12 0131 (1000) ecocescoecesssssnss L

10 1o | Gm¥_Jl_seq 12 22/ 4534 (9961 9 D130C100.0) owsscovoocescossncs
dl |1 Tl Gm8_J1_seq 14 O00) (455 (100.0) & D131 (100.0) ossscosocossaceseco
12 12 I Gm9_J1_seq 03 G0y 453 {10007 & 0031 (1000) 2ee0008008 eca00sees
13 12 O Gm9_J1_seq 100 1(1/ 483 (998} & L131({98%) cscovoroonosecesses
T34 | @ GmS_Jl_seq 06 314 (248)/ 633 (504) 1 22112 ( 50 4) mismatch, b ident, uscoery, %o comv
15015 | Wl Gm9_Jl_seq 09  241(L76)/S36(550) 13 4693 ( 50.5) mismatch %aident uncoey, % comy
16 1& ¥l Gm® Il _seq 15 3(1)/453 (993} 18 66130 (49.2) uncenv, % conv
12| Tl Gm9_l&aabb_seq 02 100/ 453 (998} 2 L131(99.2) 000000e00000e000004

6.3.12. Download alignments data

Click "Download alignment data" button to download alignments data.

£ %ﬁ

i ol
i

1 ¥0m e 3y st comment s raqesL o0
mm planse foal fron e comtast  gmmaledb viam i B&E

L..m&m:g LMONE_ | OVERVIEW., AINS OF LK L EOWNLOND. | | REFERERGE | A ke

T

o

® o st o by e v o S o

Eile Edt Wiew History Boockmarks Tooks Help

i | T yom barve any questiony sommenireqests stn &5
-3 = planse ol fron to contiet | gumaiedb vibee i A

ik &

e S
i Fl
] =]
3@ ]
44 (]
L £l
6o E
i (]
ge (&
1

ap |af
ope | H
am | A
= | A
d3pe | A
W | W
1515 7]
e | ®
np 0

Gmf_J1_seq L0
Gmd_J1_seq 05
Gmd J1_seq 14
Gmd_J1_seq 12
G J1_seq 4
Gmd J1_seq 16
Gm_J1_seq 08
G _J1_seq 01
Gm9_J1_seq 07
Gmd_J1_seq 11
Gmd_J1_seq 05
Gmi_J1_seq 02
Gmd _J1_seq 13
Gm@_J1_seq 06
Gmd_J1_seq 09
Gmd_Jl_seq 15

Gm?_16anbh_seq 02

TECR] | HOME | GVERWIEM | TERMS OF USK | GOWNLOAD || REFERENCE | hamiriatils

[=] Bisulfite sequence information

[E Show opticns

1(1)/ 453 (99.8)
0(0) / 453 (1000
0.(0) / 453 (100.0)
22}/ 454 (99.6)
0.0 /433 (100.0)
2(0)/ 453 (99.6)
000 / 453 (100.0)
100/ 453 (99.8)
1013/ 453 (99.8)
10/ 453 (99.8)
3/ 453 (99.3)
10}/ 453 (99.8)
161}/ 484 (99.8)
114 (248) / 633 (30.4)
241 {176}/ 536 (55.0)
31453 (99.3)
100}/ 453 (99.8)

Me- ) ¥
‘m“ Cpli {90 converted)  (or reasan for the exchusien (%)

R L p—
& V131 (100 0) 0e000000008000088es
B OV131{100.0) sssscococossoosssns
D T L Y T
12 131 (100.0) #eovscconcsesnnsens
15 17131 (99.2) »
16 G131 (1000) »
18 01130 (100.0) sscss
18 0130 (1000) sscessssssssssssses E

LT

sOBREROE

18 131 99.2) ssosssssssnssnsssns
18 2131 (955) eninsennssnssnsssns
19 1131 [(992) sssssssasssssnsiias
19 1131 (992) eessvsnssnssrsnsnes

112
13 46/03 ( 50 .5) mismatch % sdent, umoonv, % conv

2 { 50.4) mismatch, % sdene, umcemv, %o cony

1§ 66120 { 49,2) unconv, % conw

2 1131 992) 000008000 eoee0ba0s
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6.3.13. Alighments data

Downloaded alignments data file can be opened by
(Win) or other text editors.

TextEdit (Mac), Notepad

e R
Eél'l?nil'lf[lnr 'I
ot

LS e e
e

1
o
30 CTCCAR LT AT TG TG e T 0 LR R A T T aaiaal s,

= T

ICTETCRCC T TR CAR B

- iiimehlnlmmlmmrm

ﬂ‘lﬁ Illl!.lal.llr?ﬂ’ﬂu I IIMTFI'?I”I

T THRTAGHTTTT 'Ill”!.'lllf TOTAIATITIAGIE

Aligremrd reeilis oo 12
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ey g g 3

RIS  WoNE | OVERVIEW . THAMSOF LSE | SONMGAD | REFERERGE | MGNEGERAT

[=] Bisulfite sequence information [E Show options -
e ———

[Feset [Roven £ Dorlond statistcal dota

6.3.14. Download statistical analysis data paln= e R T e—
. .. L. i [ - rveaar” C¥0 (9% comerse) (orremon o the ecluson )

Click "Download statistical data" button to download statistical analysis data. 1010 GmSJlsal0 IS99 6 FI31(985 sosesasonooomorsess
i Tl GmS_J1_seq 03 Q{0 453{1000) & O3] (1000) eeooce0000e0000eeee
ap I Gm® J1_seq 14 G0y 483 (100.0) & 0431 (100.0) cesscocoocescossscs
4 El Gm9_J1_seq 12 2(2)/4%4(99.6) 9 0130 (100.0) cwswcovoacenoae
it | Gmd_J1_seq 04 0400/ 453 (100.0) 12 0131 (100.0) eecoeccon
(1 Ul Gm9 J1 seq 16 2(0p /453 (99.6) 15 L3190 sssssscossssscesces
27 Tl GmS_J1_seq 08 Oy (4531000} 16 07131 (100 0) sssssssonssscnssncs
i@ O Gen®_J1_seq 01 D03/ 453 (99.8) 18 0130 (100.0) sscessssssssssssnss

. 2 | GmS_J1_seq 07 11453 (99.8) 18 07030 (1000) swosesssnssnsnssnss £

1o | Gmd_J1_seq 11 100/ 453(99.9) 18
a1 1 Gm®_J1_seq 05 () /453(99.3) 18
122 ] B Gmd_i_seq 02 1(0)/ 453 (99.8) 19
1302 | 0] Gm@_J1_seq 13 1(1)/ 484 (99.8) 19

1414 d G _J1_seq 06 314(248) /633 (0.4} 1 22012 ( B04) menmael, b ident, ey, % ssnv
1515 ¥ Gm®_J1_seq 09 M7/ 536 (55.0) 13 469
16 s ¥ Gmd_J1_seq 15 3(1)/453(99.3) 18 66130 (49.2) unconv, % conv

i 7] Gm9_l6anbh_seq 02 100}/ 453 (998} 2 14131 (992) 0o000oesooonsoooas

S0.5) mesmabek, % idlent. umcon, % cony

A (] =] &) E F G H ! N E L Ll H [ [ (-1 ] 3 T u

6.3.15. Statistical analysis data B : 4

[ Ty ——"
. . . . 2 Lenghaf i L5
Downloaded statistical analysis data file can be opened | ‘==
5 Nusster of 3
. - - i Nusstas of 18
by Microsoft Excel, OpenOffice/StartSuite or other | ;=2 —
B Nusteeof 18
H “10.1 b 1 —
spreadsheet software (CSV file format). See also I e e T
[ER T ] " ] " ] [ T ] ] (] [} L1l ] [} 2 1 LH (1] [F: 153
ile” T T | - T, " £
How to open a CSV file”. T e e e e e e s B | s s s |
17 Hasster of 1" 11 1 " 1 " 11 1 11 11 1" 11 1 11 10 10 " 1 11 200
18 ratin of ma o 3] o a 0 a1 Li3] ] a 0 455 L33 mn a L 0 545 545 34 FEA0EEA
18 Mumber of » 12 L] L L] o L] 12 L] L] L] 17 1% 17 L] 18 "9 A1) 14 1% s
20 Murber of M 4 n 4 24 M 24 4 4 24 M 24 pil B 23 o 24 24 F 453
21 et af me ne Ll Ehd &3y s ns =0 bed ErLd na aer on ni . L = Mr 6T 3 oaren
22 Pvglum of QOOCTED OO0OAA4  QOAITI QOOATI OOOGEAE OOAD0RY 1 DONAYED QOG0B 0NN QOTRMS  QORIAT 1 Q00NAT4 DIZOME OOXIMS OGS DXOMSI Q00TIO0T 2ME-2Y

23 Pevaium of Q000248

24

25 Teformation of Eaulee e 4
26t SemnCe (w0 cuence simatch] g akgraTan bperoInt i e thyisted Lrcor N of SatFsAation gatarn (L (Pyiited, i thylited, X msmatch)
21 1 1 453 Wi 1% [ 150 WM ML
28 1 a 453 w8 1% o 15 WM MMM
-] [} a 453 100 " [ 11 LALLM
30 2 a 453 wa iH] 1 THT LA LIS A
ET] ] Q 483 L] LE] [ VI UMMM LI
] 2 2 454 @ ] [ 1300 LMILIULIULURRI LI
n o Q 433 100 L] o 131 UNSIMIULIUIUR UL
H o ] 453 100 L] o 13 USRI
= 1 1 453 wa ] 2 131 LR
] i ] 453 i i8 i T3 i LB A
ar a a 453 03 1% F] T3 M ML LM
38 1 1 454 w0 3 1 TH MMM L
k] 1 a 453 ] " 1 T ORI
40 a4 248 o w04 ' E:) 112 ushaed
a EI ] 178 a8 =5 [E] an B guchaed
az a ] L] 130 wuchaied
a3 1 [} 1 13 LR
M 3 1 [ 130 UL
L] 5 1 1 130 LR AR e
L] L] [} [ 15 LR AR
Ch 1 ] [ TH LA AR LML
48 2 2 [ 150 UL
an ) 1 o T LA LA ML
50 2 1 1 131 LU
5 1 [} [ 131 USRI
52 L] ] 1 158 UL IR SO
] 0 7 2 12T UMUUUMLULUUUULUURSILLL
45 [ 143 chasied

§ =
"

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved 61


http://www.openoffice.org/
http://www.sun.com/software/star/starsuite/index.jsp
http://en.wikipedia.org/wiki/Comma-separated_values

April 30, 2008 QUMA User’s manual

@ QuMA: Quantification tool for Methylation Analysis - Mozills Firafox
Ble it View - Higiory - Bookmanks - Tools - Help

6.4. Statistical analysis result page options
6.4.1. Show options 1 e _

; . . . . . . via ey [[EE
Click the "Show options" link to show optional fields (right top figure). : ~ A onsme e or s s, sartsecs, smenioem

[ Bisulfite i i [H Show options
6.4.2 Sh oW 0O ti ons 2 [Reaer | [Fenew | [ Donniced statisval data | [ Domrioed alienment data |
e p sroup o, order Sl Sequence i, Mo ncomered Methylation partern
. . . . o e e s €Y (% comerted) (or easan for th exclusion 7}
Optional fields will appear (left bottom figure). L D G L)M4S(98) 6 2131 (985 cvocoooosvooscessss
2fe Tl GmS_J1_seq 03 0(0)/453(100.0) 6 0131 (100.0) c80000000080000eses
3B [l Gmd_J1_seq 14 0(0)/ 453 (1000) 8 0131 (100.0) cessosocooescosssco
4 Gm9_J1_seq 12 T(D/4540996) 9 0130 (1000) sessosococescossscs
ifs T GmO_T_seq 04 010) /453 (100.0) 12 0131 (100.0) seooseocscessssssss
68 1 Gmd_J1_seq 16 200)/4583(99.6) 15 1/131(992) seesssccesssscesces i

i i ® o bt v S [ 5 it e e )
6.4.3. Hide options | L B _
Click the "Hide options" link to hide nAnaysle  STISSIeCIpLY (AR iy vl g gl
optional fields (right bottom figure). . .
s IMTHITIEE s i il
wesa 5
| ule | | b g
Crk poribion
= Chesge et = Change gragh
] Bisulfite sequence information 15 Hide options s ] Bisulfite sequence information ¥ Hide options |2
[ Sorting conditions (CpH:Cpa, CpC, GpT) P & Conditions to exchide low quality sequences = =l Sorting conditions (Cpi: Cpa, CpC. CpT) T = Conditions to exchide low quality sequences = '
© user specified order ) nummber of methylated CpGs  Upper limit of unconverted CpHs gl L @ user specified order ) nusmber of methylated CpGs  Upper limit of unconverted CpHs £ L
 mumber of unconverted CpHs ' percent converted Cphs  Lower limit of percent converted CpHs -  mumber of wnconverted CpHs ' percent converted Cphis  Lower limit of percent converted CpHs pso
* rumber of mismatches ) percent idetity e 3 * mumber of mismatches * percent identiy e g_|
" sequence name Lower limit of percent identity %00 ] Lowrer lnit of i =y
@ ascending arder  descending order Reset with new parsrmiters | # ascending order  descending order Rieset yith new paramstars |
[Resee | [Renew | [ Dosnicad statitical data | [ Dawnioad slgrment data | [[Resee | [Renew | [ Downtosd staticticn daca | [ Downioad allsnment data |
erdey exclude Soquence b e Methylation paitein exclule e et N (o [ Methylation paitern
wrey e Ty g name "}".’:‘", """1 CG (% comerted)  (or reason for the exchusion ) ""'N"g!w”‘g"‘ name "?.':,", """‘, CG (%% comerted)  (or reason for the exchusion )
10| T Gmdlseq 10 1(1)/453(898) 6 2131(885) cocacoocoocoscenses 1 || B Gadtiseq 10 1(1)/455(998) 6 2131(985) vocescoccososcesess
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Bl 0L View - MOy - Bo0KErka 00k BeY 1 —
Gon Anaats | S | B
6.4.4. Change the order of bisulfite sequences 1 Bl sequence infornatien N 4
H H wser specified order murmber of wethylated Cp(is | Upper lindt of uncomvented CpHs H
Order of bisulfite sequences can be changed by several parameters and s of overed s pescnt comertod pHs | Lover b o pecen comvered Cs =0
| . . T S— R
ascending/descending order. Then click "Renew" button. — pe——— e
P Fowwet, | Rarws. | ) D atical o dutm |
» user specified order —%f... S e R e T——
Lol e ety B0 (Yo csurertoh  forreason o th enchien )
v' The value of "order" column. 100 o8 tiseato LYASI(9D| 6 J1D1(H cosersssossssasonse
1] | Gmd_J1_seq 03 O/ 4530000 6 0131(100.0) secvoooatoecdaosses
> number Of methy'ated CpGS ;j | :::_:1_“_14 0(01-'+s:t|:2 : :iji(io:.m CEES0OE0IEEOOREE0D
4 ! 11 seq 12 2(2)/ 484 (99, /130 (100.0) cessoosacosscosssce E
> num ber Of unconvers | ons iz & tIn?_Il_seq_m UWJJ.‘”. (000 12 0131 (IDU.FIJ FOODRTOIRORISRERIES
65 | GmA_J1_seq_16 (0 AR (RRE) 15 1431 (991) sessescossssscesces
v unconverted CpHS (CpA CpC CpT) 77 | Gud_I1_seq 08 00/ 453 (1000) 16 0131 (100.0) sesssssassssoesssce
) ) £0 | God_11_seq 01 1(0)/453(008) 18 Q130 (100.0) sscesesnsssassssase
> percent conversion 113 ] w_n_x::m 1(1)/453(99.8) 18 msuuuo.u; erorssserrreresiosd
1010 | F GmdIseq 11 1)/ 453 (998) 15 1131(99.2) sscerssnsrssnnsases
UM | B Goddl_seq 05 3(O)/453(993) 18 2131(955) seresssnssrsesssess
v' percent of converted CpHs / total CpHs B T et 02 1O)/453(998) 19 1131(952) assssonsaseasorsone
13 3 Tl Gm9_J1_seq 13 L) 454 (00E) 19 LI31[901) sessessnsssssnssses
> num ber Of m |Smatches 108§ Gu_Il_seq 06 104 (248) /633 (304) 1 22012 50.4) mismasch, % sdecs, unccaw, %6 cony
> percent |dent|ty :‘:’::t“:::“"lx”“"**"*";:f;:“”“im_ ..... IE_'%&
> sequence name e 1 Ol e e
Clawete"y ot 8- % 388 MOME | OVERVEW | TERMSOF usk  DOWNLOAD  REFERENCE  ACOOSIGMICE
» ascending order (3 Bisaie sequence information e e
. [ Sorting condifions (CpH: CpA, CpC, CpT) il E%bnﬂl&]ﬂrqﬂyuwl i.}
> descending order i e siion e T
e p— Love bk ot ottty i
ascending order @ descending order | Reset witn new parameters |
6.4.5. Change the order of bisulfite sequences 2 (] () (oot ) (oot e
The change is reflected. Tw n r re ordered ratel SEESE = CEER 5 SR«
€ Change Is retiected. 0 sequence groups are oraered separately. 10 | Gwm®_J1_peq_14 0 /4531000 8 0131 (100.0) sesscosconsecoensce
1] | Ga9_J1_seq 08 00 453000000 16 01531(100.0) sessssscsesscssnsce
ik | Gud_Jl_seq 04 0(0)/ 4531000} 12 0/131(100.0) sooosooaecssssensss
44 1 Gm3_J1_seq 03 0(0) 453010000 6 @131 (100.0) esccoscocoscoconess
5 | GmA_J1_seq 13 TP ASE(EREN 19 1031 (992) sssssssssnnssssnsss
6 | Gud_I_seq 11 1)/ 453¢998) 18 1/131(99.2) sscesessessssssnses
2F | Gum_Jl_seq 10 1(1)/454¢998) 6 2131(985) coaooooacncosoesass
88 | Gu_Jl_seq 07 1(1)/453(99.6) 15 0/130(100.0) sscssssasssssssnses
! ap Tl Gmd Il _seq 02 1000 /453 ( 98 19 1031 (99.2) ssassssssnnssssnses
10 10 1 GmA_J1_seq 01 10 ASR(0REY 18 (V30 (1000) sscesssssssssssnsss
o | Gm9_J1_seq 16 20 SASRCO0EN 15 1131 (99.2) sssssscossssscences
12 p2 | Gm9_J1_seq 12 2(2) /454 ( 906, 9 0130 ({100.01 CHIROTOICORRTTINRTE
133 | GmS_Jl_seq 03 3(0)/439(993) 15 2131(955) se-esassesusassnses
B | @ God_ll_seq 15 3(1)/453(993) 18 66130 (49.2) uacony, % com
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6.4.6. Conditions to exclude bisulfite sequences 1
Conditions to exclude low quality bisulfite sequences can be changed. Then click
"Reset with new parameter” button (order and exclusion of bisulfite sequences will

be reset).
» Upper limit of unconversion

v number of unconverted CpHs (CpA, CpC and CpT)

» Lower limit of percent conversion

v' percent of "number of converted CpHs"/"number of CpHs"

» Upper limit of alignment mismatch

v number of alignment mismatches and gaps between genomic and bisulfite

sequences
» Lower limit of percent identity

v' percent of alignment identity between genomic and bisulfite sequences

6.4.7. Conditions to exclude bisulfite sequences 2

The change is reflected.

@ QomA: QUBNtfcaton teol for Methylatian Analysis - Mezila Firefax
[Ele Edt Wew Mistory Bookmaris Tools el

rcepomt ]

Iy e sy pamticea

ot yragants ate
ponane fonl frow (o coutacs - gumgfodt namp

CVUAVEN | TEKMS OF LSS | DOWNLOAD | REFEREMGE. | AOOS.ESEN

(= Bisulfite sequence information B Hide optioas
1 Sorting condilions (CpH: Cph, Cpc, CpT) B [ Conditions to exchude kow qusty sequences B
@ user specified crdex sumber of methylated CpGs | Upper bt of unconverted CpHs il
mumber of unconverted CpHs ' percent comverted CpHis | Lewer lenit of percent converted CpHs o
mmber of mismatches percent identity Upper limit of akgnment mizmatches H
| secuence name Lower kit of perceat idemiity 500
| ® ascending order descending ander @
| [Feset | [ Fenew | | Dosnkad statltical data | | Doselaa alkreent data. |
exelude mismatch [gap) .
e W mgn LIS gmocloph oo | (CITTS e e i
11 Gm9_J1_seq 10 L{1/AS3(00E) 6 1131(985) c00cocoscastecesbes
2z G J1_seq 03 0(0) /483010000 6 O131(1000) cescscoscossscossss
3a God_J1_seq 14 0(0)/453(100.0) § 0131(100.0) cesscooscossscesscs
- GmA_J1_seq 12 (A A54(PRE) 8 013001000} ceseccoocossscerecs
43 Gm_11_seq 04 000} 453010000 12 1531 (100.0) sccoscosscssssssses
) Gead_J1_seq 16 2400/ 453 (006 15 11131 (90.2) seseescosessscerces
aF Gud_J1_seq 08 0 (0) /433 (100.0) 16
gk Gud_J1_seq 01 140)/ 453 (99.8) 18
. ap Gm?_J1_seq 07 1(1)/453 (99.8) 18
10 o T Gme_Jl_seq 11 T(0p/ 453 (996 18 1131 (992) escesssssssssessess
un Gm9_J1_seq 05 0P ASICH) 18 DIAL(955) e snsssssesssstins
1202 G J1_seq 02 1(0)/453 (99.8) 19
1313 Gm9_J1_seq 13 L{I)/454(998) 19 1131(99.2) »
JER 7 GmA_J1_seq 06 304 (248) /633 (504) 1 22112 { 50.4) mismatch, % dent, mmcsany, 36 coav
5= 4l GmA_Jl_seq 09 241 (176) /336 €55.0) 13 4653 { 50.5) mismatch, % ident, moeny, %6 conv
1616 | B Gud_)l_seq 15 31/ 453 (90.3) 18 66130 (48.2) uncony, % conv

@ QumA: uantifizstien toal for Mathylation Analyes - Mozills Firefx

Tl

| Bl Edit View Higtory Bookmarks Tools Help

7] QUantifcation tool for
ylation Analysis
N HUME.

Ly v sy ramticea’

sinaon el fren 12 coatact BEiE
CVEAVEV | TERMS.OF USE | DOWNLOAD | REFERENCE. ASOOW.DSIMMT

oot yragants ate
¥y

[*] Bisulfire sequence information ¥ Hide opticns
1 Sorting condions (Col. Gk, C5C,C5T) B Candifiane to exchud low quality sequences B
© iser specified order msber of methylated CpGs Upper lmit of uncanverted CpHe 1
mumber of uncomverted CpHs ' percent comverted CpHs ~ Lower it of percest comverted CpHs 0
mumber of pismatches percent identty Upper limit of alignment mismatches W
sequence name Lower Bt of percent identity 200
descending order | Rmsat with new parameters

Dokt atatitical data

| Dk aligrerenit data |

Sequence

mismarch izap} /

Mo encameried

e dgmatogh G (DTS e e i)
1h Gm9_J1_seq 03 000 453 (10000 6 0131 (1000) c#00000s00esso0mees
2k Gm9_J1_seq 14 000 4283010000 8 O131{100.0) cessococcosseorsecs
33 Gz J1_seq 12 (454 (096 O O130(100.0) cessscoosoessossene
44 G _J1_seq 04 000 /433010000 12 07131(100.0) scocsscosossssssass
5= Gm3_J1_seq 16 2(0p/453(59.6) 15 1/131(93.2) & cosssssesOes
3 Gmd_J1_seq 08 000 453 (1000) 16 0131 (1000) sessssscessscossecs
1 Gud_J1_seq 01 1(0)/ 453 (D08) 18 0130(100.0) swcesssssssssesssns

. 80 Gued_I1_seq 07 115/ 483 (98.8) 18
98 Gud_J1_seq 11 1(0)/453 (99.8) 18
19 Gm?_J1_seq 02 140) /453 (59.8) 19
unmn [ Gm9_J1_seq_13 1{1p/ 454 (99.8) 19
12 12 ¥ Gmd_J1_seq 06 P14 (248) /633 (504) 1 22 i00,4) mizmatch. % ident, umcon, % conv
1373 4 Gm9 J1 seq 10 1(1)/453(998) 6 ) umeomy, % cany
14 4 ¥ Gm9_]1_seq 09 11 (176)/ 836 (35.00 13 ) mismatch, % idenst, ncony, % conv
15s J GmA_Il_seq 15 3{1)/453(993) 18 6i ) uncony, % conv
16 18 ¥ GmA_J1_seq 05 3{0p/453(59.3) 18 =) ncans, ¥s conw
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6.5.2. Download alignment data
Click

button to download alignment data

which displayed hear.

6.5.3. Alignment data

Downloaded alignment data file can be opened by TextEdit (Mac), Notepad (Win) or

other text editors.

"Download alignment data"

lighment result -

Alignment result

[« Download alignment data >

Gl ES“E!_- eq 05

[=] Summary information

Bisulfite sequence name

C=>T (eo ion and d of forward strand of the genomic seguence)

Length ofhisulfite sequence 983  Length of target genome sequence
Aligned region of hisulfite sequence 45- 498 Aligmment divection

Me-CpG 519  Uncoverted CpH

mismatch (gap) / aligmment length (% identity) 10(7) £ 457 (97.8 %)
Mehtylation pattern 0#600889000006 88500

[=] Target genome sequence

CARAGAGAGCTGAGCTTGGAGAARC TCGATCTTCC AGTTCTACGTAGC TCGAGGCGGGALG
GCATCACACCATRAAATGCGCATGCACACGCGCACCTTGAAGGCTGGGCTTTTCTCAGCGA
GCTCAGAGGCTCTCGTGAGATTTCATCCTTAGTC TCGCTCTTCTGCCCCTTCCCCCACAR
GRCACAGGTTTTCCCTCCGARARACCACACCCGGARGCGTGTCACTCALTCCCCACARC R
GCGTGCOTGCCCTTTGCARTCTGCGCAGTCCCCAACATCACACATATGCACATTCTAGCC
CTCCAATCTCTAGGGTTGTGTGAATGTGCCTCCCCACCGATCCGATCCCTAAGRACAGAR
GACCTCTAGACARTCGAALACTGCAGCATCALAAGCATCACAGCACATACAATCACAALCT
TTATGTGTCTCCTAGCCTGTCCAATCCCCCACT

X GLOSE

groupl
453

forward
27127
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7. Input data

7.1. Genomic sequence

Select the genomic sequence file of target region to upload. Or paste the target genomic sequence into the text box
(only for “5.4. Top page option”). The genomic sequence must be unconverted (not necessary to convert "C" to "T")
and use sequence between PCR primer pair.

Sequence of 8.1. Plain sequence, 8.2. FASTA or 8.3. GenBank format is acceptable. Only rich text format (with ".rtf"
file extension) or plain text format text file is acceptable for upload file. Binalry file (such as Microsoft Word file) is
unacceptable.

Rich text format file can be created with TextEdit (Macintosh), WordPad (Windows) or many word processors. Plain
text file can be created with TextEdit (Macintosh), NotePad (Windows), many word processors or text editors.
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7.2. Bisulfite sequences

Select the file of bisulfite sequences to upload (8.4. Multi-FASTA format file or 8.5. Zipped archive of sequence files).
Or paste the 8.4. Multi-FASTA format bisulfite sequences into the text box (only for “5.4. Top page option”). The
bisulfite sequences outputted from DNA sequencer can be used as input sequences. No need to remove plasmid
vector sequence.

Only rich text format (with ".rtf" file extension) or plain text format text file is acceptable for multi-FASTA upload file.

Rich text format file can be created with TextEdit (Macintosh), WordPad (Windows) or many word processors. Plain
text file can be created with TextEdit (Macintosh), NotePad (Windows), many word processors or text editors.
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8. Sequence format

8.1. Plain sequence format
Plain sequence contains only sequence characters and line feed.
(Only one sequence can contain in one file.)

8.2. FASTA format

Sequence of FASTA format is started from single comment line and
followed by lines of sequence. A greater-than (">") symbol is used at
the first character of comment line to distinguish from sequence
lines.

See more detail about FASTA format (Wikipedia)

ex.
CAGTCCGGCAGCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGA

TCGGCGCCGGAGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAG
GACCCGCGGCGCGATCGCGGCGCCGCGCTACAGCCAGCCTCACTGGCGLG

CGGGCGAGCGCACGGGCGCTC

ex.

>Dnmt3a partial sequence

ACTCCCCGTGCGCGCCCGGCCCGTAGCGTCCTCGTCGCCGCCCCTCGTCT
CGCAGCCGCAGCCCGCGTGGACGCTCTCGCCTGAGCGCCGCGGACTAGCC
CGGGTGGCCCACTGGCGCGCGGGCGAGCGCACGGGCGCTCCAGTCCGGCA
GCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGATCGGCGCCGG
AGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAGGACCCGLCGGL
GCGATCGCGGCGCCGCGCTACAGCCAGCCTCACGACAGGCCCGCTGAGGC
TTGTGCCAGACCTTGGAAACCTCAGGTATATACCTTTCCAGACGCGGGAT
CTCCCCTCCCCCATCCATAGTGCCTTGGGACCAAATCCAGGGCCTTCTTT
CAGGAAACAATGAAGGGAGACAGCAGACATCTGAATGAAGAAGAGGGTGC
CAGCGGGTATGAGGAGTGCATTATCGTTAATGGGAACTTCAGTGACCAGT
CCTCAGACACGAAGGATGCTCCCTCACCCCCAGTCTTGGAGGCAATCTGC

ACAGAGCCAGTCTGCACACC
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8.3. GenBank format

GenBank format (GenBank Flat File Format)
consists of annotation section and sequence
section. The start of annotation section is
marked by a line beginning the word "LOCUS".
The start of sequence section is marked by a
line beginning the word "ORIGIN" and the end
of the section is marked by line only contains
"M

See more detail about GenBank format (NCBI)

Copyright© 2008 RIKEN Center for Developmental Biology All right reserved

ex.
LOCUS

AF068625 200 bp mRNA linear ROD 06-DEC-1999

DEFINITION Mus musculus DNA cytosine-5 methyltransferase 3A (Dnmt3a) mRNA,

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

REMARK
COMMENT

FEATURES
source

gene

ORIGIN

1 gaattccggc ctgctgccgg
61 gcccagcgct gaggctgcac
121 agctcttgct tacaaagacc

complete cds.
AF068625 REGION: 1..200
AF068625.2 GI:6449467

Mus musculus
Mus musculus
Eukaryota; Metazoa;
Mammalia; Eutheria; Euarchontoglires;
Sciurognathi; Muroidea; Muridae;
1 (bases 1 to 200)
Okano,M., Xie,S. and Li,E.
Cloning and characterization of a family of novel mammalian DNA
(cytosine-5) methyltransferases
Nat. Genet. 19 (3), 219-220 (1998)
9662389
2 (bases 1 to 200)
Xie,S., Okano,M. and Li,E.
Direct Submission
Submitted (28-MAY-1998) CVRC, Mass.
Charlestown, MA 02129, USA
3 (bases 1 to 200)
Okano,M., Chijiwa,T.,
Direct Submission
Submitted (04-NOV-1999) CVRC, Mass.
Charlestown, MA 02129, USA
Sequence update by submitter
On Nov 18, 1999 this sequence version replaced gi:3327977.
Location/Qualifiers
1..200
/organism="Mus musculus"
/mol type="mRNA"
/db_xref="taxon:10090"
/chromosome="12"
/map="4.0 cM"
1..>200

/gene="Dnmt3a"

(house mouse)

Chordata; Craniata; Euteleostomi;

Rodentia;

Vertebrata;
Glires;
Murinae; Mus.

Gen. Hospital, 149 13th Street,

Sasaki,H. and Li,E.

Gen. Hospital, 149 13th Street,

gccgcccgac ccgccgggcecce acacggcaga gccgcctgaa
ttttccgagg gcttgacatc agggtctatg tttaagtctt
acggcaattc cttctctgaa gccctcgcag ccccacagcg

181 ccctcgcagce cccagcctge

//
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8.4. Multi-FASTA format
Multi-FASTA format consists of multiple sequences of 8.2. FASTA format.

ex.

>sequencel
ACTCCCCGTGCGCGCCCGGCCCGTAGCGTCCTCGTCGCCGCCCCTCGTCTCGCAGCCGCA
GCCCGCGTGGACGCTCTCGCCTGAGCGCCGCGGACTAGCCCGGGTGGCC

>sequence?
CAGTCCGGCAGCGCCGGGGTTAAGCGGCCCAAGTARAACGTAGCGCAGCGATCGGCGCCGG
AGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAGGACCCGCGGCGCGATCGLCGG
CGCCGCGCTACAGCCAGCCTCACTGGCGCGCGGGCGAGCGCACGGGCGLTC
>sequence3
CACGACAGGCCCGCTGAGGCTTGTGCCAGACCTTGGAAACCTCAGGTATATACCTTTCCA
GACGCGGGATCTCCCCTCCCC

>sequenced
CAGCAGACATCTGAATGAAGAAGAGGGTGCCAGCGGGTATGAGGAGTGCATTATCGTTAA
TGGGAACTTCAGTGACCAGTCCTCAGACACGAAGGATGCTCCCTCACCCCCAGTCTTGGA

GGCAATCTGCACAGAGCCAGTCTGCACACC
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8.5. Zipped archive of sequence files
Zipped archive, which consists single folder and includes bisulfite sequence files of 8.2. FASTA or 8.1. Plain

sequence format, is uploadable. Acceptable file extension of sequence file is ".seq", ".fa", ".fas", ".fasta" or ".txt".

8.6. How to create zipped archive (Macintosh)

Finder File Edit Wiew GCo Window Help ;]

8.6.1. Mac OS X 10.3 and later s
1. Put bisulfite sequence files of 8.2. FASTA or 8.1. Plain
sequence format into a folder. (Acceptable file

extension of sequence file is ".seq", ".fa", ".fas",

" fasta" or ".txt".)

CENEL=-R.5EQ CENEL=10USEG GEME]=-11.%EC)

13560 GEMEL-14.500)

16.5E0 GEMEL-17.5£Q

19.5E0 GENEL-Z.5E0

GENEL-20,5E0 Z1.5EQ GEMNE]-22.36Q

32 e, 1324 GF available
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@ Finder File Edit View Go Window Help

2. Click to select the folder.
SECFIEENCE

3. Select ‘Create Archive of "FOLDER NAME"™ from "File Naw Findes Wingew

menu in the Finder toolbar. Mew Falder
Open

Lipan With
Lrie SR

Ger info

Duplicare
Make Alias

Show Original :
Add To Sidebar
Create Archive of “SECHPERCE

Mowe To Trash
Eject
Burn Disc

Find...

SEQUEMCE
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4. The zipped archive automatically appears with " ¢ Finder Ffile Edit View Go Window Melp
extension ".zip" at the same location as the folder you
selected.

8.6.2. Other Mac OS
Please use ZipIT!, CleanArchiver, MacZip, STUFEFIT or other program to create zipped archive.
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Fle Edt Vs Frvrbe ook el o
O - Q- (¥ Dswen | rasn |-
) ) ) T e T —— = m.
8.7. How to create zipped archive (Windows) il o m) 5
Jma'rnhnl’br L
:H:I:mm 31 gerw |-1a8g 31 -:l.r\ll-{.uq
8.7.1. Windows Me/XP/Vista —— ——
o , _ e— =)
1. Put bisulfite sequence files of 8.2. FASTA or 8.1. Plain_sequence @ s j|°‘“'"’“‘ :n,,,.,,
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2. Right-click on the folder. Slide the mouse up to "Send To" and then

click on "Compressed (zipped) Folder". Open
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3. The zipped archive automatically appears as a folder icon with
a zipper at the same location as the folder you selected.

Type: Compressed (zipped) Folder
Date Modified: 11/16/2007 6:39 PM
Size: 15.3 KB

8.7.2. Other Windows
Please use 7-Zip, WinZip or other program to create zipped archive.
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9. Statistical test

9.1. Fisher’s exact test
The statistical significance of the difference between two bisulfite sequence groups at each CpG site is evaluated
with Fisher's exact test that is non-parametric statistical significance test to determine if there are nonrandom

associations between two categorical data. Fisher's exact test can use the same way as the Chi-square test for
independence and more exact for small number of methylated CpGs or unmethylated CpGs, that is usually detected
in CpG methylation analysis. Two-tailed p-value of Fisher's exact test is calculated from the 2 x 2 tables (exampled
below) at each CpG site. This p-value is used to show the independence of CpG methylation between two groups at
the CpG site.

= Example 2 x 2 table for CpG methylation status
a: number of methylated CpGs of groupl at the CpG site
b: number of unmethylated CpGs of groupl at the CpG site groupl a b

methylated CpG jlunmethylated CpG

c: number of methylated CpGs of group?2 at the CpG site group2 c d

d: number of unmethylated CpGs of group?2 at the CpG site

In case of sample data show in tablel, this data can be transformed as table2.

Table 1 CpG position 375 Table2 methylated CpG | unmethylated CpG | total
groupl | 12/13 (92.3%) groupl 12 1/ 13

Me-CpG |group2 | 4/10 (40.0%) group2 4 6 10

total | 16/23 (69.6%) total 16 7, 23
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The probability p of this table can be determined by following formula:
P = a+bCa * c+dCe / atb+c+dCa+c = 13C12 10C4 / 23C16 = (13! 10! 16! 71) / (12! 1! 4! 6! 23!) = 0.0111357212
where the symbol ! indicates the factorial operator.

When the marginal totals are fixed, there are 9 cases indicated below.

a b|c |d||ad - bc|

6

7

10

11

12

13

710

0

1

70

47

24

1

22

45

68

91

probability
0.0069995962
0.0699959618
0.2362363710
0.3499798089
0.2449858662
0.0801771926
0.0111357212

0.0004894823

To determine a two-tailed p-value of the significance, make a sum of
probabilities of the case when the absolute value of "ad - bc" is not less than
the absolute value of "ad - bc" of the sample.

In this data, the cases of a =6, 12 and 13 are used. Then, the two-tailed p-value
= 0.0069995962 + 0.0111357212 + 0.0004894823 = 0.0186257997
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9.2. Mann-Whitney U-test

The statistical significance between two groups of the entire set of CpG sites is evaluated with the Mann-Whitney
U-test (also called the Wilcoxon rank-sum test) that is non-parametric statistical significance test for two distributed
samples. Although, Student's t-test is useful in the same situations as Mann-Whitney U-test, we adopt not the
parametric Student's t-test but the non-parametric Mann-Whitney U-test, because methylation status does not
distribute as a normal distribution, especially in case of hyper- or hypo-methylation. Two-tailed p-value of the
Mann-Whitney U-test is determined from ranks of ratio of CpG methylation to all CpG at each bisulfite sequence
(exampled below). This p-value indicates the independence of distribution of the ratio of CpG methylation to all CpG.
Importantly, this test dose not detect differences in the some situations, especially CpG methylation of imprinting
regions, because this test only check the difference of the average of two groups. Additionally, the patterns of CpG
methylation are not considered.

= Example
The sample data sets are:

Me-CpGs/CpGs of each sequence average ratio of  number of

(number of methylated CpGs / number of CpGs) methylation |sequences

groupl |6/19, 6/19, 8/19, 9/19 12/19, 15/19, 16/19, 18/19, 18/19, 18/19, 18/18, 19/19, 19/19 0.7409 13 (=ny)
group2 |2/19, 2/19, 3/19, 3/19 5/19, 5/19, 7/19, 7/19, 7/19, 8/19 0.2579 10 (= ny)

(This is the analyzed data of the QUMA sample sequence files.)
Is this difference between the average ratio of methylation (0.7409 vs. 0.2579) significant?
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First, make ranking of the values (methylation ratio) and determine a rank. When two or more values are share the
same rank, take an average of the rank values. In the sample data, two sequences are Me-CpGs/CpGs = 3/19 and the
rank values are 3 and 4. Then use 3.5 (average of 3 and 4) as the rank.

Second, calculate sum of the rank (Rank sum): R; and R».

Position i 1 2 3 4 5 6 7 8 9 10 11 12

Me-CpGs/CpGs |2/19 3/19 |5/19 |6/19 | 7/19| 8/19|9/19 |12/19 15/19 |16/19 | 18/19 1
Rank sum
rank 12| 3,4, 56| 7,8/9-11/12,13| 14 15 16 17 |18-20 |21-23

rank (average) 15 35 55| 75| 10| 125| 14 15 16 17 19 22

groupl. 0 O 0 2/ 0 1 1 1 1 1 3 3212.5 (=R))

number of
group2 2 2 2 0 3 1 0 0 0 0 0 0 63.5(=Ry)
sequences

total 2 2 2 2 3 2 1 1 1 1 3 3

Third, determine temporary U-value, Ul and U2, as below.

Ul=ni*n+ny;*(n1+1)/2-R; =85

U2=n3*nx+na*(np+1)/2-R,=121.5

Take the smaller value of Ul and U2 as the U-value. In this case, U = 8.5

Then determine a two-tailed p-value from the U-value. To determine the p-value, we take the approximation using
the normal distribution for the number of sequences above 20. In the case of small sequences (20 and below), we
determine the p-value from exact probabilities (Mann Whitney U exact test).
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The normal approximation is performed as:
z = |U-EUI/yV(U)

where z is a standard normal deviate, E(U) is the mean of U and V(U) is the variance of U:

E(U) =n,n,/2

VW) = o l th’ ¢, }

where tj is the number of tied ranks of the position i.

At the sample, E(U) = 65, V(U) = 257.812 and z = 3.51879. Then, the two-tailed p-value =0.0004 is determined from the

standard normal distribution (double value for two-tail).

Another sample data sets for Mann Whitne U exact test are:

Table 1

Me-CpGs/CpGs of each sequence average ratio of | number of

(number of methylated CpGs / number of CpGs)| methylation |sequences
groupl 6/19, 6/19, 9/19 12/19, 15/19, 18/19 0.5789 6 (=ny)

group?2 3/19, 5/19, 5/19, 7/19, 7/19 0.2842 5(=ny)
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Table 2

Position i 1 2 3 4

5

Me-CpGs/CpGs |3/19 5/19 6/19 |7/19 |9/19|12/19 | 15/19 |18/19 | number of

rank 1 23| 45 6,7
rank (average) 1/ 25| 45| 65

groupl 0 0 2 0

number of
group?2 1 2 0 2
sequences

total 1 2 2 2

U1:n1*n2+n1*(n1+1)/2-R1:4
U2:n1*n2+n2*(n2+1)/2-R2:26
U =min (U1, U2) = 4

8

8

6 7 8
Rank sum

9 10 11 /sequences

9 10, 11

1 1 1 6 47 (=Ry)

0 0 0 5/ 19(=Ry)

1 1 1 11

When the marginal totals are fixed, there are 179 cases and 11 cases indicated below have U-value not more than

the U-value of the sample.
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Position i 1 2 3 4 5 6 7 8
Me-CpGs/CpGs |3/19 |5/19 |6/19 |7/19 |9/19 12/19 |15/19 |18/19 | Rank
U-value |Probability
rank 1| 23| 45| 6,7 8 9 10 11, sum
rank (average) 1 25 45| 6.5 8 9 10 11

groupl/group2 | 1/0 2/0 2/0 11| 0/1 0/1 0/1 0/1|21.5/445 0.5  0.00433

groupl/group2 | 1/0| 2/0 2/0  0/2| 1/0 0/1 0/1 0/1 23/43 2 0.00216
groupl/group2 | 1/0| 2/0| 2/0 0/2| 0/1| 1/0| 0/1| O0/1 24/42 3 0.00216
groupl/group2 | 1/0| 2/0| 2/0| 0/2| 0/1 0/1| 1/0 0/1  25/41 4| 0.00216
groupl/group2 | 1/0| 2/0| 1/1| 2/0| 0/2| 0/A| 0/1| 0/1/23.5/42.5 2.5 0.00433
groupl/group2 | 1/0| 2/0| 2/1| 1/2| 1/0, 0/A| 0/1| 0/1 25/41 4 0.00866
groupl/igroup2 | 0/1 1/1| 0/2| 1/1| 1/0 1/0| 1/0 1/0  47/19 4| 0.00866
groupl/group2 | O/1| 0/2| 2/0| 0/2| 1/0 1/0 1/0 1/0 47/19 4 0.00216
groupl/group2 | 0/1| 0/2| 1/1| 2/0| 0/1| 1/0| 1/0| 1/0/47.5/18.5 3.5 0.00433
groupl/group2 | 0/1| 0/2 1/1| 1/1| 1/0 1/0 1/0| 1/0| 49/17 2 0.00866
groupl/group2 | 0/1| 0/2| 0/2| 2/0| 1/0| 1/0| 1/0| 1/0 51/15 0 0.00216

To determine a two-tailed p-value of the significance, make a sum of probabilities of these 11 cases. Then, the
two-tailed p-value = 0.0498
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10. Other

10.1. How to open a CSV file
In many case, CSV formatted analysis data file can be opened from Microsoft Excel by double-clicking the file icon.

If not, try the "drug & drop" procedure indicated below.

10.1.1. Mac OS
Drug & drop the data file icon to the software icon of the Microsoft Excel or OpenOffice.

10.1.2. Windows
Open a blank window of the Microsoft Excel or OpenOffice/StartSuite. Then drug & drop the data file icon to the

window.

Drug & Drop to the
spreadsheet window

Data file will be opend!

Select the file icon

Alternatively, open the data file from the "File" menu -> "Open" sub-menu (change "Files of type" tab to "All" or
"Text files").
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