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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://quma.cdb.riken.jp/

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

Copyright© 2008-2019 RIKEN All right reserved 5
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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.)
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3. Supported browsers

We supported the following web browsers.

o Firefox (Mac/Win)

« 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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5. Methylation status analysis mode

5.1. Main features
» Raw bisulfite sequences are acceptable.
No need to exclude plasmid vector

sequence
» Typically only a few seconds are necessary

for

v Bisulfite alignment

v Sequence trimming

v' Sequence quality check

v'  Methylation pattern analysis

v' Making of figures

» Easy to iterate many alignments with
different parameters without difficulties.

» Many optional parameters are available to
change the output style to the user’s
preference.

Alignment

e

download
alignment
data

confirm
alignment

select/exclude | ;

sequence

—

download
alignment
data

Paste or upload genomic sequence and

bisulfite sequences

- Raw bisulfite sequences are acceptable

- Removal of plasmid vector sequence from
the bisulfite sequence is not necessary

- typically only taikes a few seconds

- alignment
- sequence trimming
- sequence quality control

download methylation status graph

* methylation pattern analysis | e AT Tl [}

Analysis result

x ;

download
analysis
data

download
methylation
pattern diagram
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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
Filz Ed t ‘u'iew Hustor'y Bookmarks Tools ﬂelp

] Rethyiaton Anshyers | L [HAR

4§  MOME  OVERVIEW TERMSOFUSE DOWNLOAD  REFERENCE ACKIOMOGEENTS

4 QUanttification tool for Methylation Analysis |

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

=] Overview: how to use QUMA [*] Quick start [®] Execute with sample sequence data [=] 5 5 ce files

Uplead target genomic sequence (PCR target) file
(s (plain 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 file

(=] (mmti-FASTA format file or zipped archive of sequence files) | Browsze... |

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

| Reset | | Submit | B 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...
upload a target genomic sequence file.

5.3.2. Genomic sequence file 2

Select a target genomic sequence file to upload. See also

“7.1. Genomic seqguence”.

Copyright© 2008-2019 RIKEN All right reserved
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You can easily align, visualize and quantify r
bisulfite sequence data for CpG methylation analysis E
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-

| [=] Overview: how to nse QUMA

=] Quick start [%] Execute with sample

| Upload target genomic sequence (PCR target) file
| [z (plain sequence, FASTA or GenBank formar)

¢ data (O

¢ files

| Browse.. [7

e 5i

The genomic sequence must be an unconverted sequence between PCR primer pair (not necessary to
convert "C" to "T").
Upload bisulfite sequence fila
[=] (gulti-FASTA format file or zipped archive of sequence files)
Raw sequence data can be used. Removal of plasmid vector sequence is not necessary.

| Resat

Submit | Show options
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Documsnts . i
bisulfite s =
[=] Overview: F S ¢ files
Upl?ad targ
G e (Brovse.. B2
convert "C" i
Upload bist [samele_seneme_tasta =l Qpen
i |1 Fies 3| Carcel

11



May 14, 2019 QUMA User’s manual

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 sequence
files See also "7.2. Bisulfite sequences”, "8.6. How to

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

Copyright© 2008-2019 RIKEN All right reserved
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% 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
Upload target genomic sequence (PCR target) file
] {lain sequence, FASTA or GenBank format)

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

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

(St

[ Execute with le se: e data

[=] Sample sequence files

C¥lUzers¥humz¥De:| Browse.. |

Q==

Show eptions

@ QuMa: QUantification tool for Methylation Analysis - Mazilla Firsfox

ZI O (G

il =~ |
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i @ QuMA: QUantification tool for Methylation Analysss - Mozill Firefox ol o0
5.3.5. Submit

Elle Edit View Higtory Rookmarks Tools Help

Click the submit button to analyze. Typically, only a few

If wou hava 2ny quastions/commenty raquasts ate., HERE
flaass feal fres to contact - guwes@eadb nbemip |

seconds are necessary. [%asa®s iaana® 3-8 3L Y HOME ) OVERVIEW | TEAMSOF USE | DOWNLOAD | REFERENCE | MmN

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 (%] Quick start [®] Execute with 58 e data
Upload target genomic sequence (PCR target) file
| @ (plain sequence, FASTA or GenBank format)

C¥Usersblums¥De:| Browsa.. |
The genomic sequence must be an unconverfed saquence between PCR primer pair (not necessary to
convert "C" to "T").

Upload bisulfite sequence file
" = ; - i refkumay¥De:| (Browee. |
See “5.5. Analysis result page” for next step. " ke A ot e o e e of e e Bt ter Boe 2

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

[#] Sample sequence files

@ QUMA: QUantification tool for Methylation Analys - Mozl Frafox _
5.4. Top page Optlon Flle Edt View Higtory Bookmarks Tools Help Ry
b iy ety ahoummprs yripl - |

5.4.1. Show options | RRCE R mmmmmm

Click the "Show options" link to show optional fields. W% QUantification tool for Meﬂlylaﬂon Analysls

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

[=] Overview: how to use QUMA [=] Quick start [=] Execute with sample
Upload target genomic sequence (PCR target) file
= (plain sequence. FASTA or GenBanlk format)

The genomic sequence must bz an unconversd sequence b
comvert "C” to "T™).

TUpload 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 not nacessary.

Copyright© 2008-2019 RIKEN All right reserved 13



May 14, 2019 QUMA User’s manual

5.4.2. Optional fields
Optional fields will appear.

The third text input field is used only for the Statistical

analysis mode.

plaans o Eorm Vi it 2t

I

=] Qnick start =) Enecute with somple sequence duta
[=] Preject name (optonal caly contam "A-I7, "a-8", 097, " " and ™) ¢
[=] Ecter & taget gencssie soquesce (POR tarpet) i plais iequcace, FASTA o GenBank fowmat

ot apload target genomic sequesce (PR tarped) e
W.Mﬂwm
Apph_sample Frooe: sequence

[#] Emter bisafit= sequences in muli-FASTA forma

T o i ey ettt i g oy

=] Sample sequence Ses

Ce i e e e

or epload bivalfte sequence S
iz FASTA fovmot e o spped svchive of segquense Bes) (o |
Sequence gromp name (optenal)
1 Agmdy sargile brudte ioiqoonen
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= .
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- (o of prrens vrmed of the prncmc 1sqencs]
o] Lh#ﬂﬂﬂnu‘lm L]  Both
® Lower ik of parceat ideatty S0 (arch bath devctisns nd sbct e bast ek
[Fmeesl] [ St | o Hide opsions
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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".
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@ QuMA: Quantfication tool for Methylation Analysis - Mozila Firefox WNIERRREIIIEE

[EE=s

Elle Edit Ylew Higtory Bookmarks Tools Help

tification t00] fOr | i e hvs soy questions comemantuiraquasts ate..
WIBUON ANAIYSIS | sivus f s to et - sumaieciotees | LI

(maulti- FASTA forruat file or zipped archive of sequence flles L
Sequence group name (optional):
= Applv sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in muli-FASTA format) @
or upload second bisulfite sequence file for statistical analysis [ B
(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
[ Apply sample bisulfite sequences
Conditions to exchide low quality sequences 3 3] Comversion i
(CpH: CpA, CpC, CpT) & ©=>T conversion

= Upper kimit of uncomverted CpHs 5 "~ (conversion of forward strend of the genomic sequence)

8 Lower Emit of percent converted CpHs 5.0 [G=>-‘_‘m;‘m R i

B Upper kmsit of alignment mismatches 10 ;’;‘:’“““ reverse strand of the genomic sequence)

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

| Reset | | Submit | ¥ optio

G QUMA: QUantification tool for Methylation Analysis - Mozilla Firefox

File Edit View Higtory Bookmarks Tools Help
tification t00! for  1ryou nave iny gesstions/commentyraquesty se.,
plae et ety it - exmaQicbotente LEIIR

muonmrysu

N TERMS OF USE, DOWNLOAD | REFERENCE | AGKNOWLEDGEMENTS

[= Overview: how to use QUMA

(=] Quick start [=] Execute with sample sequence data (=] Sample sequence flles

[=] Eng arg 26 arge 1 a
>ref|NT_111309.2|MmX_110779_37:c2447217-2446765 Mus musculus chromosome X -
genemic contig, scrain C57BL/64 =
\_._A__T:___—%G?_XG"T.:A""TTG"MPMCT"G;TCITCCA"TTCTPLI"'TL':CT e

or upload target genomic sequence (PCR target) file
(plam s=quence, FASTA or GenBank format)
= Apply sample genomic sequence

[=] Enter bisulfite sequences in rmulti-FASTA format =

or upload bisulfite sequence file

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

& Apply sample bisulfite sequences

[ Browse

[=] Optional: Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) i
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@ QuMma: Quantification tool foT-Mnuor_- Analysis - Mozilla Firefox
Flle Edit View Higtory Bookmarks Tools Help

I'lon D00F Por | 1yos have sny gestionseommenturegests ste [=E
please fee! free to contact - gumafedlb riken jp i
—mmmmm (=

5.4.5. Genomic sequence file 1

2) Or click the first button (in this case "Browse..." button) to upload

(=] Overview: how to use QUMA [=] Quick start  [=] Execute with sample sequence data [= s se & files
a target genomic sequence file. (=) Project ame (optionat ouly contain "A-Z", "a-7, 0-9","_" and ") - 2
[=] Enter a target genomic sequence (PCR target) n plam sequence, FASTA or GenBank format il

or upload target genomic sequence (PCR target) file G.
(plain sequence, FASTA or GenBank format) ot
[ Apply sample genomic sequence

[¥] Enter bisulfite sequences in nulti- FASTA format

or upload bisulfite sequence file —
(omafti-FASTA format file or zi archive of ¢ files)
Sequence group name (optional):
& Apply sample bisulfite sequences

[=] Opticnal Enter second bisulfite sequences for statistical analysis (in mmiti-FASTA format) )

[® ouma: Quantficanon tool for Methylaton Aralyss - Mozila Frreioc IR [l
- - File Edit View Higl Bookmarks Tools Hel 3
5.4.6. Genomic sequence file 2 gl -

lantification tool for | 1ryo sy
Select a target genomic sequence file to upload. See also "7.1. Fle ulist

Genomic sequence".

Lockin [ [ Deskiop o [ e A N s
[ Overview: howt

1y Docunents ) Windows Vedia Flayer sequence files  *
[=] Project name (o i
(%] Enter a target ge mi
Desktop 3 5 ,_mdhi_F ‘:
Help and Support L
upload target homel
“! i soquence. | ARG u:r';a "
= ' okanolab on cdbfsl
B Apply sample wr b
) Eoter it s |40 (® ez m
My Computer [ s
3 Shovtout bo Userl
-
-
e Fie e st = A
bl namer |sample_gencme_tasta =] I
or upload bisulfit Fiescfboe:  [allFies =l Cancal ’L
(aiki- FASTA SR e T T Ve S 4 [Brome.
Sequence group name (optional):
& Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in muiti- FASTA format) =

[
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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.
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@ QuMA: Quantfication tool for Methylation Analysis - Mozilla Frefox I

Ele Edit YView History Bookmarks JIools Help

| Remylation Anetysis | s e | BAW

g HOME | OVERVIEW  TERMS OFUSE | DOWNLOAD | REFERENCE  iCOWMSSSENs
¥ Overview: how to use QUMA %] Quick start [®] Execute with sample sequence data [=] Sample sequence files  *
[=] Project name (optional: only contain "A-7", "a-z","0-9"," " and"-") - @

[8] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format i)
>ref|NT_111509. QIHmX 110778_37:c2447217-2446765 Mus musculus chromosome X

i
n

TTTCATCCTTAGTCICECTCTTCTBCCCCT TCCCCCACARGACACAGETTTTCCCT! “cc&mﬁcumc -

or upload target genomic sequence (PCR target) file 4
Browse..

(plain sequence, FASTA or GenBank format) [—’

E AQMME‘D‘MM

]
>Gm3_J1_seq_01 a
REATCECATGCTCOGECCECCAT GECEECCECECGATT CEATTTARGAGAGTIGAGTTT ARTTCGATITTTIAGT |2
GGTATTATATTATAAAT GCGTATCTATACCCGTATTTTGARGGTTGECTTITTIITIAG
GRGATITIATTITIAGTIICGIITITIIGITITIITITITTATARGATATAGGTITITIIIT
CGMMTT}\TRTTCG".:MGC"‘TCTTRTT‘IMTTTT‘I‘B‘EMTBGCCTGCGT’TITTTT"THTITGCG‘I‘BCTT‘IT'EM‘IB -
or mﬂn&dhﬂﬂe sequence file [ -
(muiti- FASTA format file or zi jve of sequence files
Sequence group name (optio
& Apply sample bisulfite sequences
[=] Optionat Enter second bisulfite sequences for statistical analvsis (in multi- FASTA formar) i

@ QuMA: Quantfication tool for Methylation Analysis - Mozilla Frefox [N [P )

Ele Edit View Higtory Bookmarks Tools Help
T wmmmn 56y vy ot comment st s [ EIERE

plaass faal frae to contact : gumadedh riban jp

| HOME | OVERVIEW | TERMS OF USE | DOWNLOAD | REFERENCE | JCINON.DGEENTS

¥ Overview: how to use QUMA (%] Quick start  [*] Execute with sample sequence data [®] Sample sequence files  *
[®] Project name (optional: only contain "A-Z", "a-z","0-9"," "and"-") @

[8] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format i)

n

or upload target genomic sequence (PCR target) file 4
in <o o EASTA or GenBank ) C¥Usars¥huma¥De:| Browse..
[ Apply sample genomic sequence
(2] Enter bisulfite sequences i multi FASTA format ]

or upload bisulfite sequence file
(muiti-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
= Apply sample bisulfite sequences
[®] Optionat Enter second bisulfite sequences for statistical analvsis (in multi- FASTA format) i |
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5.4.9. Bisulfite sequences file 2

Select a file of bisulfite sequences. Acceptable file formats are 8.4.
Multi-FASTA or 8.5. Zipped archive of sequence files. See also

"7.2. Bisulfite sequences”, "8.6. How to create zipped archive
(Macintosh)" and "8.7. How to create zipped archive (Windows)".

5.4.10. 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
v' percent of alignment identity between genomic and bisulfite
sequences
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& QuMA: QUantification tool for Methylation Analysis - Mozilla Firefox
Elle Edit View History Bookmarks Tools Help

tification for S ———
TGaLOIBOLIOr | i s . [T

_.riﬂi ALAMOWLECGEMENTS

o File Upload

(=] Overview: how Look | (&} Deckiop e ® - e sequence files

[¥] Project name (; ! kL My Documents =] samgple_genome_fasta i
- i i My Computer {5 Shartut ko Ussrl

= a target ge! Iy Recent MMy Metwork Places &)Mndcms MMedia Player ]

Documentz i THMAREN

‘ Lo =

{_seq

‘ Desklop =) Gmd_tezabb_muki_Fasta
|
or upload target | ‘ )Heip and Suppart .
(plain sequence. | VIS, |3 hame1 ¥De:| Bromsa...
@ Apply sample - g:“"‘s
. o] 23
[=] Enter bisulfite sec !{ 155 totepsd A

= e’ okanolab dbfsl
B iy Computer ?sar’; ab on cdbs

b
smrgarrr u_.,;:;n:?,t File name: |61 _plan_seq = Open _
i FASTA fe Files of tupe: [ Fies x| Carcel Erowss...
Sequence group ame (optonal)
& Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analvsis (in pulti-FASTA formar) @ |
@ QuMA: Quantfication tool for Methylation Analysis - Mozila Frrefox [NIIERREINNE S5

Elle Edit ¥lew Higtory Bookmarks Jools Help

tification 0ol FOr | i . ke sy questicns comments/saguasts ate.
ylation Analysis plaass feal froe to contact : guma@e riben jp B#5E

i, OVERVIEW | TERMS OF USE | DOWNLOAD || REFERENCE  ACKNOWLEDGEMENTS

(cuulti FASTA format fle or zipped archive of sequence files) LEIEL .
Sequence group name (optional):
& Applv sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in muli- FASTA formar) @

or upload second bisulfite sequence file for stafistical anatysis [ _— B
(multi-FASTA format file or zipped archive of sequence files) g
Sequence group name (optional):
F Apply sample bisulfite sequences
[ Condiicns to exchude low quality sequences (5] Conversion &

(CpH: Cpa, CpC, CpT) o ©=>T conversion

& Upper limit of unconverted CpHs 5 " (conversion of forwerd strand of the genomic sequence)

& Lower lmit of percent converted CpHs 50 G => A conversion )

e e ches 10 [;i::nwn of reverse strand of the genomic sequence)

= Lowes it of percent identity 0.0 " (search both dirsctions 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=>A conversion
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.
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& QuUMA: QUantification tool for Methylation Analysis - Mazilla Firefox

[

Elle Edit Yiew Higtory Bookmarks JTools Help
] Botiation Anamate. | wmmim e ermmre s | A
| | QVERVIEW. | TERMS OF USE |_DOWNLOAD | | REFERENGE.| ACOMMBGEETS
(- FASTA format fle or zipped archive of sequence files) SR
Sequence group 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 statistical analysis F— B
(multi-FASTA format file or zipped archive of sequence files) —
Sequence group name (optional):
B Apply sample bisulfite sequences
Conditions to exchide low quality sequences Il (2] Conversion ]
(CpH:Cpa, CpC, CpT) & ©==T conversion
[ Upper limit of unconverted CpHs 5 * (conversion of forward strand of the genomic sequence)
[ Lower limit of percent converted CpHs 950 (G == &cu:}wrsion ot )
B U $imit of afzmment mismatches o ;:'\hmam reverse strand of the genomic sequence)
[ Lower limit of percent identity 900
[ Reset | [ Submit Hide options -

& QUMA: QUantification tool for Methylation Analysis - Mazilla Firsfox [EEe=

Elle Edit Yiew Higtory Bookmarks Jools Help

ot tification t00] FOr | o iavs sy sstions commants roguasta s,
rh!hﬂ ANBIYSIS | pious fo s o commt - sumagebriny | EISIR
{_OVERVIEW. | TERMS,OF USE [_DOWNLOAD.| [REFERENCE | Acmaw.saeis

lmul-ﬁ—FASTA format file ar zipped archive of sequence files) [
Sequence group name (optional):
1 Applv sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in muli- FASTA format) i}
or upload second bisulfite sequence file for statistical anatysis [ [ro— B
(multi-FASTA format file or zipped archive of sequence files) —
Sequence group name {optional):
E Apply sample bisuffite sequences
Conditions to exchide low quality sequences el [ Conversion @
(CpH: CpA, CpC. CpT) s ©=>T conversion

[ Upper limit of unconverted CpHs 5 " (comversion of forward strand of the genomic sequence)

(& Lower mit of percent converted CpHs 950 (G = &co:;\versim it )

B Upper imit of aigment mismatches ~ ;i:.\hnawn reverse strand of the genomic sequence)

[ Lower kmit of percent identity 200 " (searchboth directions and select the best result)

: Reset Hide options -

19




May 14, 2019 QUMA User’s manual T L AT i b B e i A
Ea BOD P Ml Bk e ek

e o P
AmpiyrE s el o ey g I L EF.
| kR Gemmead iR R ASALLED | meskis seesssmes
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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.
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A [=] Summary of information
Project sequence  Length of target Number of bisulfite sequences
Dname 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
CpG pesitian 26 42 49 54 T8 a8 20 118 134 156
MeCpC 913 1113 612 10713 w13 813 T3 &3 W13 813
- 692% B4d% 50.0% TEO% 692% 4135% S53B% 462% 602% 615%
CpG positiom 198 212 218 241 246 264 238 343 3TE  Total
1213 11713 915 8153 12713 1313 W13 LVD3  LV15 1327246
EoEs 923% B46% 691% 615% 923% 100.0% 923% T769% 913% T40%
1o
®
3: ‘ M ‘ “ ‘ ‘ ‘ ‘ ‘ ‘
[
Cpil pesibion
[ Change graph | pownioad graph |
[ Summary of information
Project sequence Length of target Number of CpGs Number of bisulfite sequences
name group name genome sequence (used / excluded / total)
Gm9_J1 n 453 19 13/3/16

[=] Methylation status of each CpG site

CpG position 26 42 49 54 78 88 90 118 134 156

913 113 #12 1013 913 813 13 613 913 13

- e 692% B4.6% 50.0% T69% 692% 61.3% 338% d462% 69.2% 615%

CpG position 198 212 218 242 246 264 338 343 375  Total
Me.CpG 1213 1113 913 213 1213 1313 1213 1013 1213 182246
: 923% B4.6% 692% 615% 923% 100.0% 923% 769% 923% T4.0%

Hethulated (3

L0
Cpl position

' | Download graph |
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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.
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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.

e c [*] Bisulfite sequence information [E Show eptions
Pt ssemmcs | Lot ooty Mot o) | o) anen) [Samions ) (Dosnl 1= ) (| 2- bod 3- hronsonm i) (0ol &- s
Gmo_J1 n 453 19 13/3/16 |- - R mismarch [gap) / e || amconverted Methylation patiern
(=] Methylation status of each CpG site N el name ﬂf::;:::::fﬂ (Cp | (%0 comverted) {or reason for the exclusion (1)
1 ] 1p GmS J1 seq 10 11}/ 4537998y & 27131(9E535) cocootooooodsoesssss
o e e o o o e o =+ G5 55065 IO 4556005 G GAST085ewceoocoeoessoseses
! | { | | | f | 33 GmS _J1_seq 14 000y 453 (100000 2 07131 (100 0) oeeecococosscosesss
MeCHS el g s 6Ls% SLI% 000 923 T6S% 9%k 10 a0 G 11 seq 13| 2@2)/454 (99.6)|  9[0/130(100.0) owsscoooooescosesce
- 55 Gm® J1_seq 04|  0(0)/453(100.0)| 12| 0/131 (100 0) wecosscoscessssssss
‘ ‘ ‘ ‘ ‘ H ‘ 65 GmO Il seq 16|  2(0)/453(99.6) 15| 1131 (99.2) ssssseccesssecenses
: . | | | ‘ ‘ i’ Gm® J1_seq 08 00y A L533 (100000 | 16| V131 (100.0) sessssscsssscasssas
C; C:h;n @ g8 Gm@_J1_seq 01 1000/ 453 ( 99.8) ]3” 130 (100.0) secesssssssssssesre
9@ Gmf J1 seq 07 11y /45370998y 18 V130 {100.0) sscesssssssssssnses
10 |10 Gmo Tl seq 11| 1(0)/453(99.8) 18 L131(992) sscesssssssesssssss
11 GmS _J1_seq 03 {00/ 4530993 12| 2131 (95 5) se: sessssssssnsnnss
5.5.6. Overview of analysis result page 3 12 |12 GmO J1_seq 02 1(0)/ 453 [ 99.8) 19” 1131 (99.2) sssssssssssssssssss
C) Information and methylation pattern of 1313 Gm9_J1_seq 13 1(1)/454(928)| 19 1131 (992) sesssnsssssssssnses
each bisulfite sequences 14 4 [/ Gm®_J1_seq 06314 (248)/633 (204 1 |22 112 ( 80 4) mismatch, identity, unconverted, % converted
1. Number of mismatches and percent 1535 [ Gm9_J1 seq 09|241(176)/ 536 ( 55.0)| 13| 46/93 ( 50.5) mismatch, identity, mcomverted, % converted
identity of bisulfite alignment 1606 ¥ GmO_Jl_seq 15| 3(1)/453(993)| 1866130 (49 2) uacomverted, % comverted
2 | Reset ] | Rerew | | Show lgre ] | Dowrdoed fare ] Diowrikoad rrsthylation status data | [ Dowriload alignmant dats

w

Number of methylated CpG sites
Number of bisulfite unconverted CpHs (CpA, CpC, CpT)
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
Click links to show bisulfite alignment between bisulfite sequence to
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
checkbox. Then click "Renew" button. To include all bisulfite sequence
information, click “unselect all” link.

"exclude"
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[] Bisulfite sequence information [ Show options

[Resst | [Rensw | [ Show fiewre | [ Downlosd fiere | [ Downlosd methylstion status dsts | | Downlaad signment data |
- exchude mismatch (gap) / -
FolT g UL spestem ol JUIRS e de i
1 Gm®_J1_seq 10 1{137453(998) 6 2131 (9835) coocooooocooecessss
2|2 Gm9_1_seq 03 0(0) /453 (100.0) 6 0131 (100.0) oe00000000e0000seee
Kl el Gm%_J1_seq 14 0(0) /453 (100.0) 8 V131 (100.0) ceesccocooeeccessco
414 Gm9_J1_seq 12 2(2)/454(99.6) 9 0/130(100.0) cesscoccocesscessce
s|s Gmd J1_seq 04 0(D)/453 (100.0) 12 0/131 (100.0) ecoomoocecess .
6l O Gm% J1_seq 16 2(0) /433 (99.6) 15 1/131(991) seesssccesssscesces
il Gm9_J1_seq 08 0000/ 45301000y 16 0131 (100.0) esssssscessscssssce
sls Gm9 J1_seq 01  1(0)/453(99.8)
8= ] GmS_J1_seq 07 1137453 (99.8) 18 01301000y eecessssssssssessns
10(10 L] Gm9_J1_seq 11 100/ 453 (99.8) 18 1131 (99.2) sscesssssssssssssss
1fn Gm9_J1_seq 05 3(0)/453(99.3) 18
12]72 [ Gm9_J1_seq 02 1(0)/453(99.8) 19
13)s Gm9 _J1_seq 13 1(13/454(99.8) 1% 1131(991) seessssssssssssssse
17 7 Gm9_JI_seq 06 314 (248)/ 633 (30.4) 1 22112 (50.4) mismatch, identity, unconverted. % converted
15 ¥ Gmd J1_seq 09 141(176)/ 536 (55.0) 13 4693 (305 | identity, d, % d
1615 7 Gm9_J1_seq 15 3(1)/453(99.3) 18 65130 (4% 2) umcomverted, % comverted
Reset | | Renew | [ Showfieure | | Downioad tisure | | Downlosd methylation status data | | Downiced alignment data

¥ Show aptions
Download figure | | Downioad metiylation status data ] [ Dicwendoad alignment cata ]

[*] Bisulfite sequence information

[Resat '

mismatch f
Ee 'E’rlﬁl s:‘:“ ’ng::'-?é?’ ‘;!t:; (%6 comverted) {nruuuiﬁuﬂz :;:..EP]J
1 Gm9_J1_seq_10 (1) 453(998) & 2131(985) 0owooooo0ocoscesens
A Gm% J1_seq 03 00) /453 (100.0) 6 O30 (100.0) cecovcooooscoooesss
iz Gm?_J1_seq 14 000y /453 (10000 B V131 (100 0) cessccoocosscosesso
44 Gm9_J1_seq 12 2(2)/454(99.6) 9 0/130(100.0) sessvsooooesconssss
| 55 Gm%_J1_seq 04 000 /453 (10000 12 D131 (100 0) socossooscessssesss
64 Gud_J1_seq 16 2(0)/453(59.6) 15 V131 902) essssscossssscnsces
. 17 Gm8_J1_seq 08 0(0) /453 (100.0) 16 01131 (100.0) eensssscsssscesssce
ge Gm9_J1_seq 01 100D/ 453 (99.8) 18 DV130 (100.0) secessssssssssssese
99 Gm9_J1_seq 07 1(1)/453(99.8) 18 0/130(100.0) seces sssnssns
10 10 | Gm9_J1_seq 11 1(0)/453(99.8) 18 1131 (99.2) eece .
1 @ Gmd J1 seq 05 3(0)/453(993) 18 2131 (985) ee-esseesessessssse
1212 | Gm@_J1_seq 02 1(0)/453(998) 19 11131 (992) eenseseescssesscsse
1313 Gm®_J1_seq 13 TOIA54(998) 19 VI31(992) sesssessnsssssnsens
1414 ¥  Gm® J1_seq 06 314 (248) /633 (504) 1 227111(8049) h, identity, i % d
155 ¥ Gm®_J1_seq 09 241 (176)/ 536 (5500 13 4693 ( 50.5) mismatch, identity, unconverted, %o comverted
1616 | vl Gmd J1_seq 15 3(1)/453(99.3) 18 66130 (402) unconverted, % converted

Resst Show flgure ] | Download flgue | | Downlond methyation status data | Download alnment 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.

dor ©xciude

| B Bisulfite sequence information

| Feset | | Renew | [ Show fiaure |

mismatch (gap) /

Bl Show options
| Downioad fieure | | Downioad methylation status data | | Download alienment data |
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[ o | ) Show lipre | [ Dowriced fligre | [ Downbosd methylstion status data | | Downiosd alignment dsta

N ga I demedes o o (o reten i o e
[ 14 | Gm9_J1_seq 10 1(1)/453(99.8) 6 2131 (95.5) 00000000000080eesse
2 |2 1 Gm9_J1_seq 03 0(0)/ 453 (100.0) 6 0151 (100.0) cwoocoocooecocoeese
3z | Gm9 J1_seq 14 0003/ 453 (10000 & 0131(100.0) cwescooocosscosescs
44 Tl Gm® Tl seq 12 2(1)/454(996) 9 (/130(100.0) cesscoosoossoossnce
is T Gm9_J1_seq 4 0(0)/ 453 (100.0) 12 0131 (100.0) eccosocoe:
6 G 1 Gm® J1_seq 16 20(0)/453(59.6) 15 1/131(59.2) esesssccs
| 17 Tl Gm9_J1_seq 08 0(0) /453 (100.0) 16 0131 (100.0)
as L1 Gm9_J1_seq 01 10/ 453(99.8) 18 0130 (100.0) secesssssnsssssssss
99 | Gm9_J1_seq 07 11}/ 453 (998) 18 OVI30(100.0) sece
1010 Tl GmO_J1_seq 11 10}/ 453 (99.8) 18 17131 (99.2) swcssnssnnses
un I GmS®_J1_seq 02 10/ 453(59.8) 19 1131 (99.2) eesssssssnses E
12 12 Tl Gm9_J1_seq 13 1(1/454(598) 19 1131 (592) essesssssntessnssrs
11312 9 Gum9J1seq 05  3(0)/453(99.3) 18 27131 (98.5) user desired ]
. 14 14 ¥  Gm®_J1_seq 06 314 (248) /633 (50.4) 1 227112 (E0.4) mi h. identity, d %o .|
1515 ¥ Gm9 J1_seq 09 241 (176) /536 (35.0) 13 4693 ( 30.5) mismatch, identity, uncomverted, % converted
16 18 4 Gm9_J1_seq 15 3(1)/453(99.3) 18 66130 ( 49 2) unconverted, % converted
[ Resst | [ Renew | [ Srow fisurs | [ Downlad fisurs | [ Download methylation status data | | Download alkrment data | i
[=] Bisulfite sequence information [ Show options
| Reses | Show figurs | Downloss fisurs | | Download methyletion ssatus data | | Download alienmens data |
‘mismatch (gag) / -
e "I;.'I’r ':;';:n s?::m “&';E‘L ::; (% converted) (o reason for the exclusisn )
1fs Gmd Tl _seq 10 1(1)/453(998) 6 2131 (985) cooocoocooccecessss
3|5 L] Gm9_J1_seq 03 O(0) /453 (1000 6 0131 (100.0) ceccoovcooscocosess
314 Gm®_J1_seq 14 O(0) /453 (10000 8 V131 (100.0) cesscccoocesccessc
al= 1 Gm9_J1_seq 12 2(2)/454(99.6) 9 0/130(100.0) cesscoccooesocesece
5|z | Gm®_J1 _seq 04 O(0) /453 (10000 12 /131 (100.0) soccecocecs .
6f1 [ Gm9_J1_seq 16 2(0)/453(996) 15 .
17 Gm9 J1_seq 08 O(0) /453 (100007 16 07131 (100.0) sessssscessscssssce
88 Tl Gm9_J1_seq 01 10 /433 (998) 18 07130(100.0) eecessssssssssssnns
9n T Gm9_J1_seq 07 1(1)/453(99.8) 18 07130 (100.0) eece
g 10 | Gm9_J1_seq 11 10007453 (998) 18 1131 (99.2) weow
nun [ Gm®_J1_seq 05 F(0)/4535(993) 18 1I31(9E53) ee-seanssessnnssensy =
12 12 ] GmS_J1_seq 02 1(0) /4583 (998) 19 1/131(991) sesssssssssssssssss
13 13 | Gm®_J1_seq 13 101}/ 434 (998 19
14 14 ]  Gm9_J1_seq 06 314 (248)/633 (504) 1 21112 (804) h, identity, d, % |
1518 7 Gm9_J1_seq 09 241 (176)/ 536 ( 55.0) 13 4693 ( 50.5) mismatch, identity, unconverted, % comverted
1616 W Gm9_Jl_seq 15 3(11/453(99.3) 18 66130 (192) unconverted, % comverted
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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 alignhment data" button to download alignments data.
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| [ Bisulfite sequence information

H Show options

[ Feset | [[Rerew | | Show e | [ Downlosd figure | | Dosniosd methyistion status data | | Downlosd alignment data

| Reset | [ Fenew | | Show figure

| exclude mismatch (gap) Methvlath
“?”‘a"’“ . w c‘:; (% converted) (or reason for the exchusion )
5 1) T Gm@_Jl_seq 16 2(0)/453(996) 15 1/131(992) sessesccesssscesces
2z Ll Gm9 J1_seq 04 00) /453 (100.0) 12 01131 (100.0) soocecocecsssesssss
iz Gmo_J1_seq 12 2(2)/454(996) 9 0/130(100.0) cesscoscocssccessce
44 1 Gm9 J1 _zeq 14 0(0) /453 (1000) & 0131 (100.0) cesscoocooesccesscn
55 Il Gm9_J1_seq 03 00y /453 (100.0) 6 0131 (100.0) eeoc000c00e0000sese
| 65 T GmO_J1_seq 10 1(1)/453(99.8) 6 2131(98.5) coocooscocooecesses
7 I Gm9_J1_seq 08 00 453 (1000) 16 07131 (1000) ssssssscessscssssce
88 | Gm® J1_seq 01 1(0)/453(998) 18
8@ Il Gm9_J1_seq 07 1(1) /453 (928) 18 (V130 (1000) sscesssssnssssssnss
10 10 1 Gm®_J1_seq 11 1(0) (453 (998) 18 1131 (991) sscesssssssssssrese
umn Gm®_J1_seq 05 3(0)/453(99.3) 18 2131 (985) ee
1212 1 Gm9_J1_seq 02 1(0)/453(99.8) 19 V131(992) »e
13 18 Gm% _J1_seq 13 T(1) 454 (998) 19 1131 (991) sesssssssssssssssss
14 14 ¥ Gm9 J1_seq 06 314 (248) /633 (50.4) 1 22112 ( 20.4) mismatch, identity, unconverted, % converted
15 18 ¥ Gm9_)1_seq 09 241 (176) /536 (550) 13 4693 ( 50 ) mismatch, identity, uncoaverted, %o converted
16 18 ¥  Gm®_J1_seq 15 3(1)/453(99.3) 18 55130 (491) uncomverted, % converted

| Downlod figure | | Download methyhition status data | | Download alienment data |

| [ Bisulfite sequence information Show options
. Recet | Recew | [ Snowfigurs | | Cowoad figurs | | Domalosd methylation status cata [ Downboad alignment data
mismatch f
ol e e M g weesesen
1 [0 Gm9_T1_seq 10 1(1)/453(998) & J131(985) cooccoocoocoecesess
12 [ Gm® J1_seq 03 0(0) /453 (100.0) 6 0/131(100.0) osooooocooscoscesss
i3 [ Gm9Jl_seq 14  0(0)/453(1000) § /131 (100.0) cesecoocoosscosssce
44 [l Gm9_J1_seq 12 2(2)/454(996) 9 0/130(100.0) cesecoscoosescrescs
55 [ Gmd Jlseq 04  0(0)/453(100.0) 12 0/131(100.0) woooeocoecesssensas
66 [0 Gm9_J1_seq 16 2(0)/453(996) 15 1/131(99.7) »»
1l [ Gm9 J1seq 08  O(0)/453(100.0) 16 O/131(100.0) seesssscesescesssce
g0 [ Gm9_J1_seq 01 1(0) /453 (92.8) 18 0/130(100.0) secessessssssssssss
96 [ Gm? J1_seq 07 1013/ 453(998) 18 0/130(100.0) secesssssssssssssss
1010 | [ GmdJlseqll  1(0)/453(99.8) 18 1/131(992) secessesssssss
1T Gmd Jlseq 05 3(0)/453(993) 18 2131(925) eeessesssesssseses 3
1212 | [ Gm9.Jlseq 02  1(0)/453(99.8) 19 1/131(992) essesecssssssssssse
1318 | [ Gm@ Jlseq 13 1(1)/454(998) 19 1/131(992) e eesene
1414 ¥ Gm9 J1_seq 06 314 (248) /633 (504) 1 21112 (E0.4) me h, identity, 4. %a d
1515 [ Gm® J1_seq 09 241 (176)/536( 5500 13 46/93 ( 50.5) mismatch, identity, unconverted, % comverted
16 |16 v/ Gm® J1_seq 15 3(1)/453(99.3) 18 66/130 (49.2) uncomverted, % converted
[ Resst | [Renew | [ Showiiurs | [ Downioad fisurs | [ Download methylation stamus date |€CDownioad allwment data_[ =3 N
I
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5.5.13. Alignments 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

Show options

Feset | Rerew | | Snow figure |
=~y
1 Gm®3_J1_seq 10
2|2 7] Gm® J1_seq 03
33 Gm3_J1_seq 14
404 [ Gm9_J1_seq 12
sl Gm®_T1_seq 04
68 [ GmY_J1_seq 16
17 Gm®_T1_seq 08
8o Gm9_J1_seq 01
98 Gm9_J1_seq 07
10 10 [7 Gm®_J1 seq 11
umnm Gm9_J1_seq 05
1212 Gm®_J1_seq 02
13 1 Gm@_T1_seq 13
14 14 [#]  Gm®_J1_seq 06
155 ¥ GmS_J1_seq 09
16 16 [v] Gm® J1_seq 15
[ Resst | [ Renew | [ Show feure

mismatch (gap) /

sligmentlength 1%
(6 identity)

6
1(1)/453 (99.8)
0(0) 453 (100.0)
0(0) £ 453 (100.0)
2(2) /1454 (99.6)
0(0) /453 (100.0) 1
2(0)/453(996) 1
0(0) /453 (100.0) 1
1(0)/453(998) 1
1(1)/453(998) 1
1(0)/453(998) 1
3(0)/453(993) 1
1(0)/453(99.8) 19
1(1)/454(99.8) 19

314 (248) /633 (50.4)

241 (176) /536 (55.0) 13

L

2113

oW | oo

e A oo g8 o

213

113

anconverted

(00 converted)

1/131(992) »

1224112 (80.4)
16/9

Cownioad fi(u!a‘ Diownload methylstion status data ’Jumbad alignment data

Methvlation partern
{or reasan for the exclusion )

1(98.5) ccocooocooocecesess

0/131 (100.0) ceoovoosooscoconses
07131 (100.0) cesscoococssccessce
0130 (100.0) owescoocoossocsssce
0/131 (100.0) scoceaccecessssnses

1131 (99.2) sesesscossssscesces

0130 (100.0) sscesssssssssssssss

TI31(992) secessssssesssssss

1({985) se-ssee

1(59.2)
d %o

h, identity,
0.5) masmatch, identity, unconverted, ®o converted

3(1)/453(99.3) 18 66/130 ( 49.2) uncoaverted, % converted

| [ Downioad figure €S Downioad matiylatln stats data_|_ownload allnment data

MhestFrplatin n Bt of

Cal X 6 48 54
Hu=lm. ] L] 10
T Bussb i3 2 i3
e af 882 S0 e

Deareatien of bl e s

21 |Me soannc

3 s i 453
i T o o 453
a4 i o 0 453
5 ™ 2 2 454
26 T 0 0 453
27 i F] 0 453
28 T 0 0 453
29 i t o 453
30 T 453
3 i 0 453
a2 T ] 0 453
7 i 1 0 453
34 T [ i 454
35 e 248 33
36 24 176 536
37 3 : 453
38

H
TH &8 B0 g
] g 7 4
i3 i3 i3 i3

882 s 538 4832

4
&
]

o i
g 0 13
] O 130
i2 o i3
s Y 13
L] o i3
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18 Y 13t
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195 . 13
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GEE WML MUMU MM
8% D WMUMUMUMUMUMUBUMURG
57 MU AU MM A
BOA gxihaied

505 guchuded

492 axchaled

[ P -] R
1] 242 246 244
] a 12 1
13 13 13
2 823 100

alignemnt bpercan i swtindatnd uncoon e musber of gercant oo =ethylation pattern (Lunsetiplated, Mmathyisted, ACGT M missetch, - gapl
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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. Fiqure page. Detailed
parameters, such as line width, diameter of circle and etc., can also be

changed at 5.8. Fiqure page.
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(=] Bisulfite sequence information [ Show options
Reset | [Renew | [[Shew figure Dawniced mathylstion status data | [ Downlesd alignment dsts
exclude mismarch (gap) ! ’
X, nrrd;r Sequenct sligament length él(- ;:t‘ﬂl:{::: \tem;ahﬂ:ﬁpaxnln o
“‘ﬁ“‘" name (% identity) pG (% converted) {sr reasen for the exclusisn )

Gm9_J1_seq 10 1(1}/453(998) 6 LI131(98.5) c000000c0000acesess
Gm® J1_seq 03 000}/ 453 (100.0) 6 0131 (100.0) ceoccoococscoccesss

W=

b2

Gm%_J1_seq 14 0(0) /433 {1000y 8 0131 (100.0) cesscoococesccessce
Gm® J1_seq 12 2(2)/454(996) 9 0130 (100.0) cessconcoossccesscs
Gm®_J1_seq 04 000 453 (100.0) 12 0131 (100.0) scocecccecesnsesses

Gm9_J1_seq 16 (/453 (996) 15 1031 (99 1) sesessccesessscescss
Gm® _J1_seq 08 O(0) /453 (100.0) 16 0131 (100.0) sessssscessscssssce
Gm9_J1_seq 01 100/ 453 (998) 18 D130(100.0) escesssnssssnsssssse
Gm?_J1_seq 07 1013/ 45830908 12 0120 (100.0) secesssssssssssssss

S 1o 10 - e I = e
w|[@| e [o =] [w

=]

Gm% _J1_seq 11 1(0)/453(998) 18 13105991 secessssssssnssetis

11 1 Gm®_J1_seq 03 F(00/453(993) 18 J131(98.5) ee-sessnsssssssssss
12 12 Gm? J1_seq 02 100/ 453908 19 131(991) sesssssbtststtiiibs
13 13 Gm9_J1_seq 13 1(1}/454(998) 19 1I31(99.1) sesssssnssssssssnes
1418 | [ GmO_J1_seq 06 314 (248)/ 633 (504) | 122112 { £0.4) mismatch, identity, mcouverted, % comverted
1515 ¥ GmY J1_seq 09 241 (176)/ 536 (550) 13 4 %) mismatch, identity, unconverted, *6 comverted
1616 | [4] Gm9Jlseq 15  3(1)/453(99.3) 18 66/130 ( 49.2) uncomverted, % converted

Resat Renew Show fkure Lownloaﬂ rathylatlon status data Diownload allrement dama

eloloJololeleleleeelel 1ol I I I I J
o] JoJelelelelelele] Jelelelel I I I J
0000000000000
0000000000000
0000000000 000000000
0000000000000 000000
0000000000000 000000
0000000000000000000
0000000000000000000
0000000000000000000
00X0000000000000000
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.
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[=] Bisulfite sequence information

Show options

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

Resst | | Renew

Dowrioad fgure

1 Gm@_J1_seq 10 10137453 (99.8)
12 - Gm® _J1_seq 03 0 (0} / 453 (100.0y
i Gm2_J1_seq 14 0(0)/ 453 (100.0)
44 [ Gm9_J1_seq 12 2(2)/ 454 (99.6)
55 Gm® J1 seq 04 0 (0)/ 453 (100.0)
66 [ Gm9_I1_s=q 16 2(0)/ 453 (99.6)
17 Gm® J1_seq 08 O (0)/ 453 (100.0y

8o Gm9_J1_seq 01 1(0)/453 (99.8)
90 Gm9_J1_seq 07 1(1)/453(99.8)
1o [ Gm9_J1_seq 11 1(0)/ 453 (99.5)
fum Gm®_J1_seq 05 300/ 453 (99.3)
12 12 Gm9_J1_seq 02 1(0)/ 453 (99.8)
1313 Gm9_J1_saq 13 1(1)/ 454 ( 99.8)
14 14 ¥ Gm9_J1_seq 06 314 (248) /633 ( 50.4)
1518 7 GmO_J1_seq 09 241 (176)/ 536 ( 35.0)
16 16 4] Gm® J1_seq 15 3(1)/453(99.3)

Me-  uncomverted

CpG (%o converted)

2 mom oin S W @ o

o

9

Download mathylation status data |

131 ( 98.5) 000000000000 CERNES

01131 (100.0) oecosossooscocoeses
OV131 (100.0) cesscoococssccessce
0130 (100.0) owesccocoossocssece
07131 (100.0) weocsaccecess
1131 (99.2) »

0131 (100.0) wessssscessscssnsce

0130 (100.0) secesssssssssssnsns
0130 (100.0) sscesssssssssssssss
11131(997) sscessssssssstentns

2131 98.5) ee-ssssssssssssnsss

9 1I31(992) sessssssssnssssnses
1 22/112 ( £0.4) mismatch, identity, unconverted, % comverted
13 46

( 49.2) unconverted, % converted

Methvlation parern
(o reasen for the exclusion 2

Downioad allgrnent data |

Show tkure
—

) mesmatch, identity, uncomverted, %o comverted

S = ls
B2 1S 1o e 1 e 1 e e e =

[*] Bisulfite sequence information

‘ [H Show options )

| Resst | [Rensw | | Showfawre | [ Downkesd fiswe | [ Downkosd methystion status deta | | Downlosd alignment dets
mismatch !
S et A e S
1 Il GmO_J1_seq 10 1(1)/453(99.8) 6 2131(98.5) coooooosocoosonssss
2 Gm%_J1_seq 03 O(0)/ 453 (100.0) 6 OV131(100.0) c#00000cooecodorees
2 GmS_J1_seq 14 003/ 453 (100.0) & O131(100.0) cesecoscocesccessce
A Gm9_J1_seq 12 2(2)/454(998) 9 0130 (100.0) cesecoocoosscosssce
= GmS_J1_seq 04 003/ 453 (100.0) 12 V131 (100.0) scocecoceceses
B Gm9_J1_seq 16 2(0)/453(996) 15 1/131(99.2) sesesscces
7 Gm9_J1_seq 08 0(0)/ 453 (100.0) 16
9 Gmd_J1_seq 01 1(0) /453 (99.8) 18
& Gud_J_seq 07 1(1)/453(99.8) 18
o Gm® _J1_seq 11 1(0)/453 (99.8) 18 1/131(99.2) eec
[ Gm9_J1_seq 05 3(0)/453(99.3) 18 2131(98.5) ee=
3 Gm® J1 seq 02 1(0 /453 (99.8) 19 1131(99.1) sessssesssssssnssse
132 Gm9%_J1_seq 13 1137454 (998} 19 1I31(991) eesssssssssssssssne
4 14 Gmd_J1_seq 06 314 (248)/ 633 (504) 1 22112 (80.4) mi h, identity, d, % |
15 15 Gm®_J1_seq 09 241 (176)/ 536 (£5.0) 13 4693 { 50 %) mismatch, identity, inconverted, % comverted
16 18 Gm®_J1_seq 15 3(1)/453(99.3) 18 66130 (19 2) unconverted, % converted
[Resst | [Renew | [ Srom tisurs | [ Cownload flgurs | | Cownload methylation statis data | | Download alisrnent deta |
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5.6.2. Show options 2
Optional fields will appear.

5.6.3. Hide options
Click the "Hide options" link to hide optional fields.
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= Bisulfite sequence information M Hide options
15 Sorting conditions (CpH: CpA, CpC, CpT) B @ Conditions to exclude kow quality sequences ]
@ user specified order ' mmmber of methylated CpGs Upper lmit of uncomverted CpHs. ;5
mamber of mcomverted CpHs  percent comverted CpHs  Lower Tt of percent convened CpHs B
e | percent identity Upper limit of alignment mismatches o

" sequence name Lower st of percent identity SEoD
& ascending order " descending order Rasat with nes parametsrs.

[Reset | [Fenen | [ Snowfisure | | Downlosd fisrs | [ Downlosd methyistion status dsta | | Domnined sligrment dats |

exchude micnanch (gap) |

T mggw  CUNT emedem o g0 SIS (oreeao e e i )

1 [ Gm9_Jl_seq 10 1(1)/453(998) 6 2131(98.5) cocococoooooecss

22 | GmS_J1_seq 03 0(0)/ 453 (100.0) 6 0/131(100.0) ssesoocosasscoas

3z [T Gmd_Jl seq 14 000y /433 (100.0) & 0131 (100.0) cessccoaocescces:

4 [ Gum9_Tl_seq 12 2(2)/454(996) 9 0130 (100.0) oeseocoosc

13 7 Gmd_Ji_seq 04 0(0) /453 (L00.0) 12 (/131 (100.0) sooososo

65 [ Gmo_Tl_seq 16 2(0)/453(996) 15

i [ GmI_J1_seq 08 00y /453 (100.0) 16

g8 [ Gm® J1 seq 01 1(0)/453(998) 18

90 [ Gm8_J1_seq 07 1(1)/453(998) 18 0130 (100.0) ##o

10010 | [0 Cm9 I seq 11 1(0)/453(998) 18 1/131(99.2) wse

LN | [ Gm9_tl_seq 05 3(0)/453(993) 18

12 12 [ GmS_J1_seq 02 1(0y/453(998) 19

13 13 | Gm89_J1_seq 13 1(1)/454(998) 19 1131(99.1) #ee

1414 | [V GmO_Jl_seq 06 314(248)/633(50.0) 1 22112 (£0.1) mismatch, identity, unconverted, % converted
15 18 ¥  Gmd J1 _seq 09 241(176)/336(550) 13 4693 { 50.5) mismarch, identity, unconverted, % comverted
16 18 7 Gm9_Jl_seq 15 3(1)/453(993) 18 66130 (492} meconverted, % converted

[ Reset | [ Rensw | [ Show tre | | Donniosd figure | | Downiosd methylaben atatus data | | Conosd algrment dote |

[=] Bisulfite sequence information
1 Sarting conditions (CpH: CpA. CpC, CpT)

to exchide low quality sequences ]
_ mumber of methylated CpGs Upper limit of uncomverted CpHs. H
percent comverted CpHs  L-ower mit of percent converted CpHs
e Upper limit of alignment mismatches
Lower kmit of percent ideairy
" descending order Resat with new parsmsters

[y mame
1 Il Gmd J1 seq 10
7 | Gm9_J1_seq 03
ig Gm9_J1_seq 14
qla T Gm9_Jl_seq 12
55 E Gm9_J1_seq 04
(i Gmd_J1_seq 16
e L Gm9_J1_seq 08
g8 Gm9 J1_scq 01
2p I Gmd_J1_seq 07
10 10 | Gm9_J1_seq 11
nmn T Gm9_Jl_seq 05
1202 [ GmO_Ji_seq 02
13 8 Gm® J1_seq 13
14 12 7 Gm® J1_seq 06
1515 ¥ Gm9_J1_seq 09
16 16 7 Gm_Jl_seq 15

e
alignueet length
(9% identity)
1(1)/453 (99.8)
0(0) /453 (100.0)
0 (0} /453 (100.0)
2(2)/454(995)
0 (0) /453 (100.0)
2(0) /453 (99.6)
0 (0) /453 (100.0y
1(0)/453(99.8)
1(1)/453(99.8)
1(0)/453(99.8)
3(0) /453 (993)
1(0)/483¢99.8)
1 (1)/454(99.8)
314 (248) /633 (50.4)
241 (176)/ 536 ( 55.0)
3(1)/453(99.3)

Me- uncsnverted Methylation panern
Cpl (% converted) {ar reasom far the exclusion )

2/131 ( 98.5) cocacoacooooes

01131 (100.0) 0000000000000

O30 (100.0) orssossocosacoss
0131 (100.0) #ocou000
15 1131(99.2) o

6
6
8 0131 (100.0) cesscocoooescoss
9
2

18 1/131(99.2) sse
18 2131 (98.5) wex
19 1/131(99.2) sew.
19 VI31(99.) »
1 22/112  40.4) mismatch, identity, unconverted, % converted
13 4693 (50.5) mismatch, ideatity, uaconverted, % converted
18 66/130 (45.2) unconverted, % converted

i
]
E

| | Dawiaad figurs | | Bownioad methylation status dsta | | Downiasd slirment dsta |
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5.6.4. Change the order of bisulfite sequences 1
Order of bisulfite sequences can be changed by several parameters and
ascending/descending order. Then click "Renew" button.
» user specified order
v' The value of "order" column.
» number of methylated CpGs
number of unconversions
v" unconverted CpHs (CpA, CpC, CpT)
percent conversion
v' percent of converted CpHs / total CpHs
number of mismatches
percent identity
sequence name
ascending order
descending order

A\

A\

vV V V V V

5.6.5. Change the order of bisulfite sequences 2
The change is reflected.
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(=] Bisulfite sequence information

¥ Hide options

[ Sorting conditions (CpH: CpA, CpC, CpT) @ |= Conditions to exchude low quality sequences. i}
user specified order number of methylated CpGs | Upper kmit of unconverted CpHs i
mumber of uncomverted CpHs  percent converted CpHs | Lower limit of percent comverted Cpls 190
mmber of mismotches percent identity Upper kmit of alignment msmatches S0

¥ sequence name Lower limit of percent identity 1900
ascending order @ descending order Feset with new perameters _|
Reset @ Show flgure Comnload flzurs | | Downlosd methylation atabus data | [ Downlond slerenent data |

ip Gm®_J1_seq 10 1{1)/453(99.8) 6 UI31(985) coconocoosncsoesses

2z Gm9_J1_seq 03 O(0) /453 (1000) & 07131 (100.0) ceccooceooecoocesse

iz Gm® _J1_seq 14 O(0)/453(100.0) & 0/131(100.0) cesscoooocesvoessoo

44 Gm9_J1_seq 12 2(2)/454(%96) 9 0/130(100.0) cesscocoacescosssce

sE Gm9_J1_seq 04 00/ 453 (10000 12 07131 (100.0) soocestoscesssstsss

86 Gm® J1 seq 16 2(07/433(%9.6) 15 L131(591) sssssscoess.

if Gm9_J1_seq 08 0(0)/ 453 (100.0) 16 0131 (100.0) »

£s Gm® J1_seq 01 1(0)/453(99.8) 18 O/130(100.00

99 Gm9_J1_seq 07 1(1)/453(99.8) 18 0/130(100.0) »

1010 Gm9 J1_seq 11 1(0)/453(99%) 18 1131(9921) sscesssssssssssssse

umn Gm%_J1_seq 05 3(0)/453(993) 18 2131(985)

1z Gmd_J1_seq 02 1(0)/453(99.8) 19 1131(99.2) »

138 Gm9_J1_seq 13 1(13/454(998) 19 1131(992) sesessasssasssessee

1814 4 Gmd J1 seq 06 31424B)/633(504) 1 2 1) mismatch, identity, unconverted, %o converted

15 15 ¥ Gm9_J1_seq 09 241(176)/536(550) 13 mismatch, identity, mcomverted, %6 converted

1615 v Cm® J1_seq 15 3(1/453(99.3) 18 6613 2) unconverted, % converted
Heaseat Show tigare | | Downbosd figwre | | Dosnicad methylstion status data | | Downlosd slignment dats |

[=] Bisulfite sequence information

= Sorting conditions  (CpH: CpA, CpC, CpT)

user specified order
aumber of unconverted CpHs
number of mismatches
2 sequence name
ascending order
Resct | | Rerew | [ Show finrs

Iud
- "l;l" culsde  Sequence
o name

Gm® J1 seq 16
Gm9_J1_seq_14
Gm® J1 seq 13
Gm9_J1_seq 12
Gm®_J1_seq 11
Gm9_J1_seq_10
Gm9_J1_seq 08
G _J1_seq 07
Gm?_J1_seq 05
G _1_seq 04
Gm?_J1_seq 03
Gmo J1 seq 02
Gm9_J1_seq 01

| [+ e e

S 1o e - e Ra e e S e
W @

E

==

5

@

<]

Gm® J1 seq 15
Gm9_J1_seq_09
Gm® J1_seq 06

& = = ks
HIE
9 =

Feset | | Renew | | Snow fieore |

@ descending order

) Hide options
FF & Conditions to exchide low quality sequences ]
mmiber of methylated CpGs Upper it of unconverted CpHs. 5
percent converted CpHs  Lower limit of percent converted CpHs 8=
percent identity Upper limit of aigiment mismatches :[o
Lower lmit of percent identity L800

[Fes=

| Domniosd figure | | Dowrled metryistion status data | | Downicad alisnment data

(137454 99.8)
2(2)/ 454 (99.6)
10077453 (99.8)
1(1)7453(99.8)
0(0)/ 453 (100.0)
1(1)7453(99.8)
3(0)/453(99.3)
0(0)/ 453 (100.0)
0(0)/ 453 (100.0)
1(0)7 453 (99.8)
1(0)7 453 (99.8)
3(1)/453(98.3)
241 (176) / 536 ( 55.0)
314 (248) / 633 ( 50.4)

unconverted Meshylation patrern.
G (% canverted) (or reason for the exclusion )

1/131(99.7) esessscossssscreces
0131 (100 0} 2#ee000000000088800
19 1/131(99.2) sessssscssasssssses
9 0130 (100.0) cesec00c00escoreece
18 1131 991) sscesssssssssssnses
6 21131 (985} 06000000000

16 07131 (100.0) ssessnace

6 0131 (100.0) seoooeoscoactoonees

19 1V131(99.1) sseesescssscsencers

18 0130 (100.0) sscssssssssssssnsss

18 66/130 (42.2) meconverted, % converted

50) 5 mismatch, identity, unconverted, % converted

£0.1) mismatch, identity, naconverted, %o comverted

Downbad fleure | | Download methyhticn status data | | Downloac alierment data
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5.6.6. 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

5.6.7. Conditions to exclude bisulfite sequences 2
The change is reflected.
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[#] Bisulfite sequence information
= Sorting conditions (CpH: CpA, CpC, CpT)
@ user specified order

¥ Hide options

[ | = Conditions to exchide low quality sequences i

nummber of methylated CpGs | Upper kit of waconverted CpHs 1

oumber of weonverted CpHs  pereent comvertad CpHs | Lower bmit of percent converted CpHs. H

mumber of mismatches percent identity Upper fmit of alignment mismatches !

sequence name Lower Emit of percent idenitity zo0|
9 ascending order descending order LA : 1)

Resct | | Rerew | [ Show fiure

1 Gm®_J1_seq 10
22 Gu®_J1_seq 03
is Gm®_J1_seq 14
44 Gm%_J1_seq 12
55 Gm%_J1_seq 04
6ls Gm3_J1_seq 16
17 Gmd_J1_seq 08
G GmS_J1_seq 01
99 Gm®_J1_seq 07
10 1¢ GmS_J1_seq_11

n Gm®_J1_seq 05

2 Gud_J1_seq 02

12 Gm®_JI_seq 13

v Gm®_J1_seq 06 314
¥ Gm®_J1_seq 09 241
7 Gm®_J1_seq 15

o I 1= 1= 1=
Bl

3

Downicad figure:

Downiload methylation stobus dato | | Download slisnment data |

mismaich (gag)

S N RIS LTI
1(1)/433(5%8) 6 2/131(985) cococccooccascessss

0(0) /453 (100.0) 6 V131 (100.0) oecooecooosncoossss

O(0) /453 (100.0) & /131 (100.0) cessoocoocescosssco
2(2)/454(596) 9 WI30(1000) cesscocooosscosssce
0(0)/453(100.0) 12 ©131(100.0) sscosccoscssessssss
2(0)/433(996) 15 VI3 (99D soseces

O(0) /453 (100.0) 16 0131 (100.0)
1(0)/453(998) 18 04130 (100.0) ee

1(1)/453 (59.8) 18 0130 (100.0) secesessss
1(0) 453 (998) 18 1131(992) eecessnsesescscssnee
3(0)/453(593) 1B 2/131(98.5) e»
1(0)/453 (99.8) 19 1/131(99.2)
L/ 454(998) 19 U131(99.2) ssssesnsse
(248)/633(30.4) 1 22/112( 80 £) mismatch, identity, unconverted, % converted
(176)/ 536 (550) 13 4693 (50 5) mismatch, identity, uncomverted, % converted
3(1)/453(993) 18 66/130

29.7) uncomverted, % comverted

"Resst | [Renew | [ Show figre | [ Downlosd figare | [ Dowlosd methylstion status dsta | | Downlesd alignment data
[#] Bisulfite infi [ Hide options
[ Sorting conditions (Cpl: Cpa, CpC, CpT) [ & Conditions to exclude low quality sequences )
9 user specified order aumiber of methylated CpGs Upper Emit of unconverred CpHs :f
rumiber of unconverted CpHs ) percent comvented CpHs  Lower lmil of pescent comverted CpHs zjge0
mumber of mismatches percent identity LUpper ma of alimnment mismatches [
soquence name Lower limit of percent identity 900
9 ascending order descending order Fewst with new parameters
| Reser | [ Rerew | | Show figurs | | Downlosd tiours | | Downlost methylation status dsta | | Download signment data
mismatch (gag) /
i ﬂ;m =" '"['::ﬁ‘}“' GG (3% e (o venso o the dschion )
1 Gm® J1_seq 03 00/ 453 (100.0) & 07131(100.0) cecocococosaccosses
22 Gm?_J1_seq 14 00}/ 453 (1000) & OV131(100.0) cesscocooossccesscsd
3z GmS J1_seq 04 0(0)/ 453 (100.0) 12 07131(100.0) eccosocoscessssssss
44 Gm?_J1_seq 08 0(0)/ 453 (100.0y 16 07131 (100.0) sesessscessscesssce
35 Gm®_J1_seq 01 1(0)/453(99.8) 18 V130 (100.0) ee:
6= Gm9_J1_seq 07 101)/453(99.8) 18 0130 (100.0) wwce:
ir Gm9 J1_seq 11 1(0)/453(99.8) 18 1/131(99.2) wece:
8e Gm9_J1_seq 02 1(0)/453(99.8) 19 UI131(99.2) eeve.
92 Gmd_J1_seq 13 1(1)/454(998) 19 U131(99.2) seesssssssssssscses
10 10 v Gm9_J1_scq 06 314(248)/633(504) 1 22/112 (50 4) mismatch, identity, mconverted, % converted
um ¥ Gmo_J1_seq 10 1(1)/453(99.8) 6 2131 (95.5) unconverted, %o converted
1212 7 Gm9_J1_seq 12 2(2)/454(996) 9 V130 (100.0) mismatch
13 12 ¥ Gm? J1_seq 09 I41(176)/536(550) 13 593 ( 30 5) mismatch. identity. mcomverted. % converted
141 Y Gm9_J1_seq 16 2¢0)/453(99.6) 15 11131 (99 2) mismarch
15 1% ¥  Gmdo_J1_seq 15 3(1)/453(993) 1B 6¢ 2) mismatch, uncomverted, % converted
16 15 7 Gm9_J1_seq 05 3(0)/453(993) 18 2 ) mismatch, unconverted, % converted
Resat | | Renew Show fleure | | Downioad fieurs | | Downdoad methylstion status data | | Downlosd alisnment cata |
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A 2 Samresrs il erreovsans [t ¥ e
Fodde nresrnme el 11 _veg B oy
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5.7. Alignment page bttt g PR ——— n

-w rrlhnm o Folr I‘I_I--‘I Pprem®l

5.7.1. Overview of alignment page e e b i BT
Alignment page consists of four sections.
A) Summary of information P e

LTI T T
il BRI

Information about bisulfite alignment. Framrimesi

T T BT LT

ST TR AR

B) Genome sequence |razrrerrorren

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

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

[ ARgmaar L]
D |
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1 1 e [ B 1
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Termr Tl TTATETATCIS TR TET-CAA T LECT
VIR RYGRiiImypii PEL e REL ]
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BT LI1 O TCRR T T N LG ST T S S TTRAT . TR Te T TR ST ECAd

LRART] i 1 =i 1 1
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S L0 e T T T DO W i e DT e G TR DO T T RAT ARk

1111=1 : CLIEE"IREL: §s] oo 0
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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.

Alignment result

X GLOSE
[=] Smnmary information
Bisulfite sequence name Gm®_J1_seq D5.zeq
€ == T comversion (conversion and detection of forward strand of the genomic sequence)
Length of bisulfite sequence %77 Length of target genome sequence 453
Aligned region ofhisulfite sequence 20-421  Alignment divection forwrard
Me-CpG 1818 Uncomverted CpH 2131
mismatch (zap) / aligmment length (%6 identity) 3 () £ 453 (993 %)

Mehtylation pattern

[=] Target genome sequence

CAAGAGAGC TGAGC TTGGAGAAAC TCGATC TTCCAGTTCTACGTAGC TCGAGGCGGGALG
GCATCACACCATAAATGCGCATGCACACGCGCACCTTGAAGGC TGGGCTTTTC TCAGCGL
GCTCAGAGGCTCTCGTGAGATTTCATCCTTAGTC TCGCTCTTC TGCCCCTTCCCCCACAL
GACACAGGTTTTCCCTCCGARARACCACACCOGGAAGCGTGTCACTCAATCCCCACALCL
GCGTGCGTGCCCTTTGCAATC TG GCAGTCCCCARCATCACAC ATATGC ACATTC TAGCT
CTCCAATCTCTAGGGTTGTGTGAATGTGCCTCCCCACCGATCCGATCCC TAAGAAC AGAL
GACCTCTAGACARTCGAAACTGCAGCATC ARAAGCATCACAGC ACATACAATC ACARACT
TTATGTGTCTCCTAGCCTGTCCAATCCCCCACT

[=] Bisulfite sequence

Copyright© 2008-2019 RIKEN All right reserved

W i) Bems mra S

Bl lgrey Fesulis W, 14 =1

T BA T
P ——

]

TGO ATG T ATCRCETE
T R I g LN S, T LR Ry S
o

L T s

1)
b T T 1T

G ATTANAT TN dess T A Tl AT ARG TATT

I i
STTT A AT TR TOAT EAGATTTTA
L L I AT T
[TEE S]]
TG AAAT T LT AT TG AT

T i\r BT

TSN T
HRINE

.IIL.IILA.' .Fu\._ri ATECESATTOR A

AT AT

.
1 | RN N1
TRATGTGTTT TR TRGT TTGI T TAMTTTTITATT
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@ Methylation pattern - Mozilla Firefox R i [
5_8_ Figure page Elle Edit View Higtory Bookmarks Tools Help -
5.8.1. Download methylation pattern figure | Methylation pattern
H (1] H (1] - - X CLBSE
Cllt-:k D-ownload figure -button to download methylation pattern figure ey o ot
which displayed at that time. 0000000000000 00eee
o] lelelelelelelelel Telelelel I T 1
ol T T Telelelelelel T lelel T 1 Tol®)
ol T lelelelelelel T Tolol T 1 Tol |
00OV U0e 000000000
| 00000000000 00000
0000000 0000000000
| 0000000000000 000000
00 0000000000000000
00 0000000000000000
|00 0000000000000000
| 0000000000000 000000
| 0000000000000000000
| X DLBSE
@ methylation pattern - Mozilla Firefox - ; [ [0 et
5.8.2. Change methylation pattern figure 1 Elemimitemmmfcirapmiconasimmsciomiic
Click "Change figure" link to switch methylation pattern figures. Methylation pattern
X BLESE
0000000
OOO00O0000000Leees
ol T I Telelelelelel T lelel T 1 Tole)
ol T 1T Telelelelelel T Tolel T 1" Tol |
[ J8lelel Telelel T TTTITTY I
| 000000 00000.00000
0000000.0000000000
| 000 0000000000000000
| 00 0000000000000000
00 0000000000000000
|00 0000000000000000
| 0000000000000 000000
| 0000000000000000000
| X DLBSE
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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

U 3

4

— O HHO— 000
— O 00
— O — - — 8 — e ——— 8 —————
— O — - O— O —— 8 — 88—

2
-(f "{}"‘-:_VJ {.-C*J.-“"
m V}m{_}“‘(}“
} LA A & & 4 o SO0 L o o SW o o 4 2% J

— 8
— O ———————

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

lle Edit View Higtory Bookmarks JTools Help

@& Methylation pattern - Mozilla Firefox A %
E

Methylation pattern

OOOOGGGGGGGF
ol _lololoiolololelel Lol
O...GGGGGG.:

0000000000000
0000000000000
0000000000000

X CLBSE

X OLBSE
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Methylation pattern
XELDSE
=y ) In case of mismatch: & show "X" show bases do not show Show Cpli position top @ bottem
5_8_5_ Fi ure1 .Dambadfi(ue. M Width of cohamn 40 pinsts  Diameterofcircle ;33 peets Start postion: | Seale to show : 12
. . g . . . . Cabanod c!iﬂg}“uflw ;A0 gaals Lme wadth (2 pub Reverse position Rerew [d)
This figures is displayed circle at even intervals (not | cocoooooooooeceeeee
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5.8.6. Option of figure 1 ololololo]ele OO0
The meaning of the value of each option parameter 000000 000000
is shown. "Scale to show" means size reduction .®.| 000 000 00000 0000000
rate to show in the window. Click "Renew" button to :2' .E° =..’ 0900000 R EEREEE
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5.8.7. Figure 2
This figure is displayed circles at even intervals with the center line for
each bisulfite sequences.

5.8.8. Option of figure 2
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.
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5.8.9. Figure 3

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

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.
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a Methfe jon pn‘tr:m r\-f-wlll-u Firefox = ﬁ

Fle Em i Msl:mr Emkmaru Tools Help

] Methylation pattern
5.8.11. Figure 4 i

Center b width: 3 poatr Scaleofwidth: 2 piastabam || Show CplG posiion ' top

The positions of circles depend on the position of CpG sites, but not | (e I 5o IEEED T S SIREST N S N
H of row AD  poay Line widi 2 pam Reverie paistion s
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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.
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.. . Top page Analysis result Alignment
6. Statistical analysis mode ;... or upioad genomic sequence and = e — g
two groups of bisulfite sequences mﬁ ﬁmjﬁim ==
- Raw bisulfite sequences are acceptable Results of statistical analysis ’
. - Removal of plasmid vector sequence from [T ——
6_1 . Maln featu res the bisulfite sequence is not necessary ==
w T T
Differences from Methylation status ’
analysis mode are listed below. confirm
. alignment
» The target genomic sequence and <:>
two groups of bisulfite sequences - — =
. L T [setectiexclude .
are necessary for input data. T sequence
» Figure of comparative
methylation status is shown.
» The statistical significance of the
difference between two bisulfite
- typically only takes download
sequence dgroups at each CpG a few seconds alignment
L. . . , - alignment data
Slte IS evaluated WIth 9.1 . FISher S * sequence trimming |
- sequence quality control
M' - methylation pattern analysis ::i’;‘nr::(:
> The statistical significance - statistical analysis download statistical data —
analysis data ’
between two groups of the entire =g - % )
set of CpG sites is evaluated with =

9.2. Mann-Whitney U-test.

download comparison graph of
methylation status

_I
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6.2. Top page
6.2.1. Show options
Click the "Show options" link to show optional fields.

@ cor ot e o s vesa s T e

| Ble Edt Vew Hgtory Bookmarks ook Help o

ﬁnmt‘w!ﬁwmem

7 QUantification tool for Methylation Analysis

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

[¥ Overview howtouse QUMA  [3] Quick stat  [5] Execute with

Upload target genomic sequence (PCR target) fle
@ (plain sequence. FASTA or GenBank format)

[=] Sample se

¢ data

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

Upload bisulfite sequence file

| = (mmiti-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.
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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 a target genomic sequence file.

& QUMA: Quantification tool for Methylation Analysis - Mozilla Firefox

File Edit View History Bookmarks Tools Help
10O] FOr | 17 you tava any gusstiony/commenta/raqesnts ste.,
Sﬂﬂlﬁon Analysis please foel froe 1o contart iy VSRR
[=] Overview: how to use QUMA (=] Quick start [¥] Execute with sample sequence data (5] Sample sequence files
[®] Project name (optional only contain "A-Z", "a-z", "0-9"." " and"™-") - @
[=] Enter a target genomic seauence (PCR ta in plain sequepce FASTA or GERERRE torma ]
>ref |NT_111009.2|MmX _110779_37:e2447217-2446765 Mus musculus chromeseme X
\genomic contig, =scrain C57BL/S EJI
(CRAG; GhEARRCTCCRTCTTCCAGTICT] o G
GALGGCTGGGCTT
TITCATCCT GCICTICIGCCCCTTCCCCCACAR =
or upload target genomic sequence (PCR target) file m}
(plamn sequence, FASTA or GenBank format)
E Apply sample genomic sequence
[=] Enter bisufite sequences in multi-FASTA format |
or upload bisulfite sequence file
(alti- FASTA format i or zipped archive of sequence fics) Do |
Sequence group name (optional):
@ Apply sample bisulfite sequences
[®] Optional Enter second bisulfite sequences for statistical analysis (in multi-FASTA format) ]
=0
’h tion tool for I:ﬁ h;e;:\::::z :r.:mnmts :::u_u 2o | Bas
L HOME._ | | TERMS OF USE | DOWNLOAD | E
[=] Overview: how to use QUMA [=] Quick start [=] Execute with sample sequence data [=] & se e files
[=] 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 @

or upload target genomic sequence (PCR target) fil
plain sequence, FASTA or GenBank format)
= Apply sample genomic sequence
[5] Eater bisuffite sequences in multi- EASTA format

o upload bisulfite sequence file
(maiti-FASTA format file or zipped archive of sequence files)
Sequence group name (optionall
[ Apply sample bisulfite sequences
(=] Optional: Enter second bisulfite sequences for statistical analysic (in multi FASTA format)
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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".

@& QUMA: QUantification tool for Methylation Analysis - Mozila Fnifox_ [ ]

File Edit View Higtory Bookmariks Tools Help

cation tool for | iyouna quastionscommsnt raquaats 2, Bﬂ

e s sty Pl vl b e
HE Sp—
RN
Lok jre I[E} Deskiop _vJ o @ R
[ Overview: how t sex e files «

2D Wirdows Media Flayer

[=] Project name (o ] |
[*] Enter a target ge mi

“: uplos:d ?;Zt My Documents rowd Browse,.

. L o on cabfs

= Apoly saple R g bt

[*] Enter bisufite se. - [ cple_gerome fsto} =
My Corputer ik
) Shertet o Userl
-
-
My Netwark S e fask - o]
"Fi:r::: namE: |zamp . genome_fasta _I
or upload bisulfit Files of bype: &1 Fies | Cancel I
. | Browse. .

(multi- FASTA fifiiiiar e o appe aiiiove of Scqueine ines)

Sequence group name (optional):

& Apply sample bisulfite sequences
(=] Optionat Enter sccond hisulfite sequences for statistical analysis {in zuli FASTA formal) =

[

@ QuMA: Quantfication tool for Methylation Analysis - Mozilla Firsfox IR
Elle Edit Yiew Higtory Bookmarks Tools Help

e, SR, ) e tification (0ol for | iryc: bave sy metions commentysaguesta ste..

| %mam iy iy el -
| HOME || OVERVIEW | TERMS OF USE | DOWNLOAD | REFERENGE  ACONTWLEGEMENTS

[=] Overview: how to use QUMA ] Quick stat  [=] Execute with sample sequence data [®] Sample sequence files  *

[=] Project name (optional: only contan "A-Z", "a-z", "0-9"," "and'-") - i}

[=] Enter a target genomic sequence (PCR target) in plain sequence, FASTA or GenBank format @
>ref|NT_111909.2 |MmX 110779_37:c2447217-2446765 Mus musculus chromosome X
genomic contig, atrain CSTEL/6J
CAAGABAGCTGAGCTTGEAGARACTCEATCT TCCAGT TCTACGTAGCT CEAGECGEEARGECATCACAD

I
n

TTTCATCCTTAGTCTCECTCTTCTECCCCT TCCCCCACARGACACRGETITTCCCTCCEARARARCCACAL -

or upload target genomic sequence (PCE. target) file 4
Erowss...
(plain sequence, FASTA or GenBank format) Tm—
= Applv sample genomic sequence
[=] Enter bisulfite se es in multi-FASTA format i}
>Gm3_J1_seq_01
AGATCGCATECICCEECCECCATEECEECCECECEATICEAT I TARGAGAGTTGASTTTGEAGARATTCGATITITIAGT

il »

IITACGIAGTTIGAGGCGEGAGETAT TATAT TATAARTGCETATGTATACGCGTATTTIGAAGGTTGEGTITITIITAG
CEACTITACAGETTTTCGT GA AT T T TAT I T T TAGT T ICGITITITIGTIITITIITITATAAGATATAGETITITITIT

CERR AT T AT AT T CGGARGCG T TAT T T AR T T T TTATARTAGCETGCGTGTITITTCTAATTTGCGTAGTTTTIAATE ~

(multi- FASTA format file or zi e of sequence files
Swemm(@&nw“—)
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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.
See also "7.2. Bisulfite sequences”, "8.6. How to create zipped
archive (Macintosh)" and "8.7. How to create zipped archive

(Windows)".
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@ QuMA: Quanufication tool for Methylation Analyss - Mozila Firiox I el

Elle Edit Yiew Higtory Bookmarks Tools Help
¥ 1 wos have 2y questions commants raquasts ate.,

wmmw“ plaass faal fraa to contact : gumafiedh riben jp B&H
$  HOME | OVERVIEW | TERMSOFUSE | DOWNLOAD | REFERENCE  AMMM.ENTS

[ Quick stat  [=] Execute with sample sequence data [OFS
[=] 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 i)

e sed

[=] Overview: how to use QUMA

or upload target genomic sequence (PCR target) file
(plain sequence, EASTA or GenBank format)
= Applv sample genomic sequence

[=] Enter bisulfite sequences in multi FASTA format jic]

C¥Userstluma¥Ds:| Erowse... |

or upload bisulfite sequence file
(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
= Apply sample bisulfite sequences
[8] Optional Enter second bisulfite sequences for statistical analvsis (in multi- FASTA format) i |

& QuMA: Quantification toal for Methylation Analysis - Mozilla Firsfox I [E=EE

Elle Edit Mew Migtory Bookmarks Tools Help

tion 00l fOr | i o have any guestions commants aate.,
Boyiason Anoate, | G e [BET
EINOEE S e sequence files
[£] sample_gename_fasta ]
[ Shorteut ko Userl .
) Windows Media Player ]
De:[ Browss.. |
@
" akanciab on cdbfst
Pairk:
File name: Gm9_11_plan_seq =l Open
or upload bisulft - 1 ~
(onulti FASTA ¢ Flesolpe |alFies =l ) [ Erowee.. |
Sequence group fiame (optonall.
- .
[=] Optional Enter second bisulfite sequences for statistical analvsis (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.

Copyright© 2008-2019 RIKEN All right reserved

@ QuMA: Quantiication kool for Methylation Anslysss - Mozilla Frefox
Ebe bt Wew Higtory Bookmerks Tools  Help

I viow bare any qenstions comments Cegans ez,
please foel free to contact - pumalFedh ribyy in ZES ]

[=] Project name {optional ouly contain "A-Z", "a-z", "0-97, " "and "-") : GbJi 1Gaskb -
[5] Enter a target penomic sequence (PCR. target) in plain sequence, FASTA or GenBank format v}
CAAGRGRSCTGAGCT T GEAGARACT CEAT CTT CCAGT TC TACSTAGC TCGRGECGEEARAGECATCACACT -

BARGECTGEECT T TICTCAGCGAGCT CAGASGCTCTCGTGAGA. =|
T A CAREACRCAEGTT TTCCCTCCGARRRACCACAL ‘
COGERRS rl__I:F.l__CRl‘-ICC_:ﬁm_AE{_rECL_rJCCUTIC{M:UEZECRTECCMTJ
CRCRTATGCACATICTAGCCCTCCAAT CTCTAGGGTTGT GTGAATGT GCCTCCCCACCGATCCGAT CT
or upload taget genomic sequence (PCR target) fle
(plain sequesce, FASTA or GeaBank formal)
& Apply sample genomic sequence
[*] Enter bisulfite sequences in puiti-FASTA format @
>ong u_ ==g o1 -
-C "COCCATGRCRGR0 lT"f' t:rrr"t:rrr 1\3"" 'lTl"l'ﬂthl'l_.l_-.’.lﬂmTTCGﬂ.Tm:ﬁT E
TTTLCGTACTTTG&C&GC{MGCIMTL‘IMUJMLR:.;TJJGT. GCGTATTTTGARSEITGEETITITTTTAL
TIIITT ALAHE.ITRTNJJA TIIIITTT
ATTTAAT T T ATAATACOETECC T GTITIT T TAM TTSCOTRSTITITARTA ~

ATARATGCECATSCACACECEEM

CCARMRATTATATTCCCARCCETE

Sequence group name (sptisnal -1
= Apply sample bisulfite sequences
[=] Optional: Enter second bisulfite

for statistical analvsis (m pult-FASTA format) s

>Gm3_16aabh_seq_D1
RCTC AT T OO A EC AT AECEEC e Ao GGGART TEaAT T TARGAGRST TGAST I TESAGRRATTTEATITITTAST 5
TITATIGIAGTIIGAGSI GEGARGETAT TATAT TATARATGIGTATGTATAIGIGIATITIGARGGIIGGGTIITTIIITAG
TEAETTTARNGETTITTETGhGAT ITTGT TTTTAGT I T IGTITITTTGTTIT T TITTTATARGATATARGTTTTIITITT
R T TR TR T T IGERA T eI GI TAT T T ART T T TTATAATAGTIGIGCGISITITIIGTAATITCIGIASTIICTTAATAT -~

clnph:adsccmdbmﬂesrmmeﬂcfmmmm'ms
(omlti-FASTA mmxﬂc or Zpp

[m] »

& QuMA: Quantficaben tool for Methyiabon Analyss - Mozilla Firefox IS =

Hle Eot Wew Mgiory Bookmarks Tools  Help

3 {%WM‘?&Q’

1 v biave any susitions comment ragptent ot ,
plaase Fol frow to contact - gumafica ik | B

0y s
RO . SRR *m““mm
[=] Project name (optional: only contain "A-Z7, "a-z", "0-9", " "and "-7) : @20 16mkb il
[=] Enter a target genomic sequence (PCR target) in plan sequence, FASTA or GenBank format il

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

[2] Enter bisulfite sequences i pulti FASTA foruat &

CMUsers¥humabDe:| Browss.. | |

or upload bisulfite sequence e
(mlt-FASTA format flle or Zipped archive of sequence files)
Sequence group asme (optional): )1
= Apply sample bisulfite sequences
[=] Oiptional Eater second bisulfite sequences for statistical analysis (in pmisi- FASTA format) i

¥ Users¥huna¥De| Browse...

anﬂnﬂixmhﬂfn:sm:ﬂ:hmm
bz of sequence files)




May 14, 2019 QUMA User’s manual

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

& QuMA: Quantfication tol for Methylation Analyss - Mozilla Firefox

e nlﬂ Wiew Higtory Bookmarks Tools Help
_"_‘;i; w ool for | e Eare sy st cocmestannts . [ YR
i
| [®] Project name (o
[=] Enter a target ge =
Sqhomez 3 1
Sqhomez_4_L
8 Py Metwcrk Flaces Syhomez 4z
homez 51
4 home3
of upload target - L -
i sermence F 2 Siromes ¥0=] Browes.. | |
e ENERTITNER oo
Do w0 _J1_plain_siq Srcme7
=] Enter bisulfte se JHel arv] Suppont b =
B hetepa
i chanelab n edbbel
2 paine
4 &) samphe_genzme_Fasts
My Comanber ey b L]
or upload bisulfil ! | [ r
(wlti-FASTA § . : e H oo e |
quers My Mhacrk, Gir3_ T Baabib_muti_fa:d ht Open
e e b i o _lasta
= Apply samphs Fie of iy [0 Fikes =] Cancel
[5] Optional- Enter coetaT oI SRTEHTRE [T SIImEal iy RaT (T T Fit s TOraity i3]
or upload second bisulfite sequence file for statistical anabysis e
(omii-FASTA formet file or sipped archive of sequence files)
Sequence group name (optional); | 1Gasbh
= Apply sample bisulfite sequences
@ QuMA: QUantification tool for Methylation Analysis - Mozilla Firefox 0 [E=E

Elle Edit View Higtory Bookmarks Jools Help

£ yos have any questions/comments'raquasts ate.,

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

» -Lower limit of percent converted CpHs

SRS

B&5H

plaass faal fras to contact - gumaBedb riten jp

||| OVERVIEW.. | TERMS OF USE | DOWNLOAD. | [ REFERENGE,| ACOMMDGNENS

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

Y

Lower limit of percent identity

» percent of alignment identity between genomic and bisulfite

sequences
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(tuulti- FASTA format fle or zipped archive of sequence files) LEEMEL .
Sequence group name (optional):
= Applv sample bisulfite sequences

[=] Optional Enter second bisulfite sequences for statistical analysis (in multi- FASTA format) 2]
or upload second bisulfite sequence file for statistical analysis [ Fr—
(multi-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
[ Apply sample bisulfite sequences
Conditions to exchude low quality sequences = ] Conversion @
(CpH: CpA, CpC, CpT) o € =>T conversion

& Upper limit of mnconverted CpHs s "~ (conversion of forward strand of the genomic sequence)

& Lower kit of percent converted CpHs 95.0 [G =>A_‘C°$m tottn .

2 U St of abomment miematches o ;:::nlnn reverse strand of the genomic sequence)

= Lower limit of percent identity po.0 (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=>A conversion
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. Statistical analysis result page

6.3.1. Overview of statistical analysis result page 1
Statistical analysis result page consists of three sections.

A) Summary of information
B) Statistical data

C) Information and methylation pattern of each bisulfite sequences
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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 B
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 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
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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 comparative methylation status figures.
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6.3.4. Change methylation status figure 2 6 -
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. e
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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
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).

[*] Bisulfite sequence information

Fl Show options
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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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6.3.10. Change the order of bisulfite sequences 1

: e L)
Change the value of "order"” column to desired order. Then click | g B3R owe . ovumamn waws onuss . oommons, | permnanca., smmmers
"Renew" button.
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6.3.11. Change the order of bisulfite sequences 2
The change is reflected. Two sequence groups are ordered separately.

6.3.12. Download alignments data

Click "Download alignhment data" button to download alignments data.
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6.3.13. Alignments data

Downloaded alignments data file can be opened by TextEdit (Mac), Notepad
(Win) or other text editors.
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6.3.14. Download statistical analysis data

Click "Download statistical data" button to download statistical analysis data.

6.3.15. Statistical analysis data

Downloaded statistical 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”.
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6.4. Statistical analysis result page options

6.4.1. Show options 1

Click the "Show options" link to show optional fields (right top figure).

6.4.2. Show options 2

Optional fields will appear (left bottom figure).

6.4.3. Hide options
Click the "Hide options" link to hide
optional fields (right bottom figure).
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6.4.4. Change the order of bisulfite sequences 1

Order of bisulfite sequences can be changed by several parameters and

ascending/descending order. Then click "Renew" button.

» user specified order

v" The value of "order" column.
» number of methylated CpGs
number of unconversions

A\

v" unconverted CpHs (CpA, CpC, CpT)

A\

percent conversion

v' percent of converted CpHs / total CpHs

number of mismatches
percent identity
sequence name
ascending order
descending order

vV V V V V

6.4.5. Change the order of bisulfite sequences 2

The change is reflected. Two sequence groups are ordered separately.
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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.
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6.5. Alignment page
6.5.1. Overview of alignment page

Alignment page consists of four sections.

A)

B)
C)

D)

Summary of information

Information about bisulfite alignment.

Genome sequence

Bisulfite sequence

Sequence outside alignment is indicated as gray color.
Bisulfite alignment

Methylated C of CpG site, unmethylated C of CpG site, Unconverted C
(CpA, CpC, CpT) are indicated as different colors.
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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.

Copyright© 2008-2019 RIKEN All right reserved 68


http://en.wikipedia.org/wiki/Rich_Text_Format
http://en.wikipedia.org/wiki/Plain_text
http://en.wikipedia.org/wiki/Text_file

May 14, 2019 QUMA User’s manual

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)
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ex.
CAGTCCGGCAGCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGA

TCGGCGCCGGAGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAG
GACCCGCGGCGCGATCGCGGCGCCGCGCTACAGCCAGCCTCACTGGCGLG
CGGGCGAGCGCACGGGCGCTC

ex.

>Dnmt3a partial sequence
ACTCCCCGTGCGCGCCCGGCCCGTAGCGTCCTCGTCGCCGCCCCTCGTCT
CGCAGCCGCAGCCCGCGTGGACGCTCTCGCCTGAGCGCCGCGGACTAGCC
CGGGTGGCCCACTGGCGCGCGGGCGAGCGCACGGGCGCTCCAGTCCGGCA
GCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGATCGGCGCCGG
AGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAGGACCCGLGGL
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
"II".

See more detail about GenBank format (NCBI)
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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

181 ¢
//

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

Mus musculus
Mus musculus
Eukaryota; Metazoa;

(house mouse)

Chordata; Craniata; Vertebrata;
Mammalia; Eutheria; Euarchontoglires; Glires;
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
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"

Euteleostomi;
Rodentia;

Gen. Hospital, 149 13th Street,

Sasaki,H. and Li,E.

Gen. Hospital, 149 13th Street,

gccgcccgac ccgccgggcc acacggcaga gccgcctgaa
ttttccgagg gcttgacatc agggtctatg tttaagtctt
acggcaattc cttctctgaa gccctcgcag ccccacagcg
cctcgcagc cccagcectge
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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
CGCCGCGCTACAGCCAGCCTCACTGGCGCGCGGGCGAGCGCACGGGCGCLTC
>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 View Go Window Help »

8.6.1. Mac OS X 10.3 and later 2
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",

GENE]L- 1 SEQ GEMEL - 10U5EG CEME]-11.3£0)

".fasta" or ".txt".)

135800 GEMEL-14.560

16500 GEMEL-17.560Q)

12,560 GEMEL-2.5E0

GENEL-20,5EQ £1.5E0 GEME]-22.36Q

32 ems, 13,24 CB avallable
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2. Click to select the folder.

3. Select ‘Create Archive of "FOLDER NAME" from "File"
menu in the Finder toolbar.

¥ Finder File Edit View Go ‘Window Help

v

SECFUENCE

Edit Wiew Go 'Window Helpg
Mew Finder Window HN

Mew Folder XN
Open 20
Lipen With (]

Loorse Sand o
Gt info

Duplicate
Make Alias ML
Show Original

Add To Sidebar

Create Archive of “SECQIFERCE

Mowe To Trash
Eject Hi
Burn Dise

Fingd...

]

SEQUEMCE
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4. The zipped archive automatically appears with " & Finder File Edit view Co Window Help
extension ".zip" at the same location as the folder you
selected.

8.6.2. Other Mac OS
Please use ZipIT!, CleanArchiver, MacZip, STUFFIT or other program to create zipped archive.
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Fe Bl s Fevorbe ook Mok B
e - ) - (X s [ e |-
] e F T S T —— = Eee
8.7. How to create zipped archive (Windows) i 81| m) 5 -
Jma'lnhnl'br L
SEIT mE mEe
8.7.1. Windows Me/XP/Vista S -
ek i
1. Put bisulfite sequence files of 8.2. FASTA or 8.1. Plain_sequence @ s 31,,_._,.,, 'En,,.._,,,
format into a folder. (Acceptable file extension of sequence file is J| =i« S —
" " " L | ) " " " " " Hﬂrmkﬂnn 51 [} 51 i
.seq", ".fa", ".fas", ".fasta" or ".txt".) o —
el | @)
51 uo.ful-l'iuq 31 g'.r\ll-li.uq
E m.ﬁil-lfuq 51 g'.r\ll-ll.uq
] e | =
[ e o [ Ay Compater ¥

2. Right-click on the folder. Slide the mouse up to "Send To" and then
click on "Compressed (zipped) Folder".

Open
Explore
Search. ..

sharing and Security, ..

Scan for Wiruses., ..

Send To M Co ed) Folder

Cut @ Deskkop (create sharkout)
Copy ) Mail Recipient
Create Shorkcuk Ty Dacuments

Delete .y DVDJCD-RW Drive (D:)

e Femovable Disk (E:)

Rename

Properties

seUENCE
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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: Campressed (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 nhonrandom
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 group1 at the CpG site
b: number of unmethylated CpGs of group1 at the CpG site group1 a b

methylated CpG lunmethylated CpG

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

d: number of unmethylated CpGs of group2 at the CpG site

In case of sample data show in table1, this data can be transformed as table2.
Table 1 Table2

CpG position 375 methylated CpG | unmethylated CpG | total
group1 | 12/13 (92.3%) group1 12 1 13

Me-CpG |group2 | 4/10 (40.0%) group2 4 6 10
total | 16/23 (69.6%) total 16 7/ 283
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The probability p of this table can be determined by following formula:
P = a+bCa * c+dCc / a+b+c+dCa+c = 13C12 10C4 / 23C16 = (13! 10! 16! 7!) / (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]

10/3| 6

1112 5

12(1] 4

13/0] 3

0

1

2

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 - b¢c" 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

group1 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 (= n4)
group2 2/19, 2/19, 3/19, 3/19 5/19, 5/19, 7/19, 7/19, 7/19, 8/19 0.2579 10 (= n2)

(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): R1 and Ra.

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 | 8/199/19 |12/19 |15/19 |16/19 | 18/19 1
Rank sum

rank 1,2| 34| 56| 7,8/9-11/12,13| 14 15 16 17 118-20 (21-23
rank (average) 15| 35| 65| 75| 10| 125 14 15 16 17 19 22

groupt, O 0/ 0 2/ 0 11 1 1 1 3| 3/212.5(=Ry)

number of
group2 2 2 2 0 3 1 0 0 0 0 0 0| 63.5(=R2)

sequences
total 2. 2 2 2 3 2 1 1 1 1 3 3

Third, determine temporary U-value, U1 and U2, as below.

Ul=n1*n2+n1*(n1+1)/2-R1=8.5

U2=n1*n2+n2*(n2+1)/2-R2=121.5

Take the smaller value of U1 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—-EMI/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

R ] N ]
1'.'{[_]} =m}n —n _;(tl _tl)}

where ti 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
group1 6/19, 6/19, 9/19 12/19, 15/19, 18/19 0.5789 6 (= n1)

group2 3/19, 5/19, 5/19, 7/19, 7/19 0.2842 5 (=nyo)
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Table 2

Position i 1 2 3 4

5

Me-CpGs/CpGs | 3/19 5/19 |6/19 7/19 |9/1912/19 15/19 18/19 | number of

rank 11 23] 45| 6,7
rank (average) 11 25 45| 6.5

group1 0 0 2 0

number of
group2 1 2 0 2
sequences

total 1 2 2 2

Ul=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 (=R)
0 0 0 5 19 (=R2)

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 11 23| 45| 6,7 8 9 10 11| Sum
rank (average) 11 25| 45| 65 8 9 10 11

groupi/group2 | 1/0 2/0 2/0 1/1| 01 0/ 0/1 0/1 21.5/44.5 0.5 0.00433

groupi/group2 | 1/0 2/0 2/0 0/2| 1/0, 0/, 01 0/ 23/43 2 0.00216
groupi/group2 | 1/0 2/0 2/0 0/2| 0/1 1/0 01 0/ 24/42 3 0.00216
groupi/group2 | 1/0 2/0 2/0 0/2| 0/1 01 1/0 0/ 25/41 4 0.00216

groupi/group2 | 1/0 2/0 1/1 2/0| 0/1 0/1  0/1 0/1 23.5/42.5 2.5 0.00433

groupi/group2 | 1/0 2/0 1/1 1/1| 1/0 01 01 0/ 25/41 4 0.00866
groupi/group2 | 0/1 11 0/2 1/1| 1/0, 1/0 1/0 1/0 47/19 4 0.00866
groupi/group2 | 0/1| 0/2| 2/0| 0/2| 1/0| 1/0| 1/0| 1/0 47/19 4 0.00216

groupi/group2 | 0/1| 0/2 1/1 2/0| 01, 1/0 1/0 1/0 47.5/18.5 3.5 0.00433
groupi/group2 | 0/1| 0/2 1/1 1/1| 1/0, 1/0, 1/0 1/0 49/17 2 0.00866

groupi/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

: Data file will be opend!
spreadsheet window P

Select the file 1con

= 0 e ol ]

= =
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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