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You can easily align, visualize and quantify |
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(s (plain sequence, FASTA or GenBank format)
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ol ylation Analysis plazse fasl fres to contact : gumaGedh riken ip

Tools Help

% 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
) (plain sequence, FASTA or GenBank format)
The genomic sequence must be an uncenvented sequence between PCR primer pair (not necessary to
convert "C" to "T™).
Upload bisulfite sequence file
] {nmiti- FASTA format file or zipped archive of sequence files)

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

[ Execute with le se: e data [=] Sample sequence files

C¥lUzers¥humz¥De:| Browse.. |

Q==

Submiit Show options
(@ QUMA: QUantification tool for Methylation Analysis - Mozilla Firefox Tl it ]
Elle Edit View 'J File Upload ﬂﬂ :
Look in: Iﬂd' [oskiop zl QT E. mats. | poeEg
My Documents E] sample_genome_fasta ;
4 My Computer i shortcut bo User AR IR,
M My Matwork Placss £ windows Medis Player N
m 5] Gms_16aabb_multi_fasta -
"
bisulfite seql =
(Il My Documents
[ Overview: how t : le sequence files
.8
Upload target - !
0 tm-r&:‘ R pec 3:?* et ¥Ded| Browse... |
- L (=1
convert "C" to "T" "hl
- Upbﬂﬂll:mﬂﬁ h.ipFr‘-l:f:.:ml:. File name: Iﬁmﬁ_ﬂ_ulain_wu 3 Open I
h(mﬂu—w s;qumc: = Files of type: [eirFies | _| l:welé
Subenit Show options
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5.3.5. ST DEAT
2DDIF7ANERELR D=5, "RITREVEHIVHILET,
ZLDIGE. B THRENEFET,

VUBOBEE, 155, BITHEER— ICTRHBSATOET,

5.4. BHRENY TR—D

541. 77T a>nDERE
FFavERRIBIZIX AT aVERERTR DI HEI)Y
ILEY,

@& QuMA: Quantification tool for Methylation Analysis - Mozilla ﬁrefoo':"_ ol ol

Elle Edit Yiew Higtory Bookmarks Tools Help

If yos have 2ny questions/commants requasts ate., BEE
pleass feal frae to contact - guma@edb nbemip |

% QUantification tool for Methylation Analysis

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

5] Overview: how to use QUMA [®] Quick start [®] Execute with Se e data [®] Sample sequence files
Upload target genomic sequence (PCR. target) file
Jo! (plain sequence, FASTA or GenBank format) C¥Usars¥hums¥Os:| Browss.. |3
| The genomic sequence must be s uncony erted sequence between PCR. primer pair (not necessiny to
convert "C" to "T").
Upload bisulfite sequence file
(%) (cuulti- FASTA format file or zipped archive of sequence files) G¥UsmrsfhumabCe: [[Brawee |71

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

(B EE5c

oy el e e el

oo L HOME,.... (L OVERVIEN, | TERMS OFUSE LDOWNLOAD, | REFERENGE.| M

72 QUantification tool for Methylation Analysis

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

[® Overview: how to use QUMA, [®] Quick start [ Execute with sample

Upload target genomic sequence (PCR target) file

ol (plain sequence. FASTA or GenBank format) B
The genomic sequence must be an unconvertad sequence between PCR primer peir (not necessary 1o w
comvert "C” to "T").

Upload bisulfite sequence file

[=] (mmiti- FASTA format file or zipped archive of sequence files) [ Erowse.. |
Raw sequence data can be used Removal of plasmid vector sequence is not nacessary.
Reset | Submit

Copyright© 2008-2019 RIKEN All right reserved 13
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5.4.2. 773 IEH

AT avDEENRERINE-ERENY TR—DIZHEYET, 3D
HBOERIAAITA—ILRIZDOWTIZ., HisHBTE—FO#EL A THE

BALEI DT, CCTlEMhFEEA,
UTHDEARERTREINET,

>
>

7ovzIr2 ANIEE

AN

v F/LRSIEEANT—ILE

v /LR I7AIVEIRER

NAYIL TP REES

vV N YIILIFANERIEEANT—ILE

v INMYILI7ANRFIDFAIVRRIAR

v JIL—FRANIER
NAYILD7ANECHI 2 (#EETH AT E—F TREA)
vV NNAYILIFPAMERINEEANT—ILE
v N YILIFANEHN 7 ILERIRE

v JIL—FRANIER

S mEEHRTEIRE

vV 4DDOFERIZONT, YO DEDERTE
NI I7A N EBLRIRIER

v TC=>T AR TG=DA AR, TEEIE 1A DRI
[)wyb Ra0 LTI IREY

' Cpmes: Quisrafcnton Bool for Methylaton Anafyis - Moy Finefex

Fil Lo ew HEglofy  Dockmackd  Tooki  Help

7 S

=] Crerviesy: hoee to use QUMA = Quick start [ Execote with sample saqoence data [®] Sampls cequence flss  *

T o Baiw m"!mlml_l E*.

plaass foul o lesomianl e g

OVEHVEW  TENMS OF LSE | GOWKLOAL | ALFLRIWCE | ACcss ity

I=] Prapect name (opbonal caly dontass "A-L7, "85, "0-97, 7 " and ™-7)
[=] Enter & gt pencsse iegacace (PCR tarpd) = plas jegacsce, FASTA o GenBank femat

or upload taget gencenic seqoence (PR tarpet) e
(plain sequence, EASTA or CenBlank format)
= Appy sampls FEROUR SEREDCE

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

i or mpload bualfre sequence Be
% (- FASTA firmst Se or Spped archive of ioqoesce Bed)
1 Sequencr frogp name (opoenal)

Bl Agmeli dmrgle buitde joqatasid

[

| =] Clphomal Enter second vl soquenses for jiatnbe al aealon (n sl -FAS T format)

of wpload second benlfiie seqeence ke for statnical malyss
{pouli-FASTA format Sle or gpped archive of seqoesce fllesh
Sequence Eoup LETE (wpbenads

& Mgl sampls bl seqosnces

o7 Comditions ta cxchade bow qaality ioqorace o] [®] Comersion
& © == T comversion

IR CpA, CE, CpT)

E Upper = of mncomvened Cpils

= Lower bt of percent cometed Cplls 950

E Upper = of shgament susssatched L

= Lower bt of percent slestity Q00
Fomoes. Subrit ®  ide options

T omm parnsncey o Farw s dl v of thie | roasmec 1 Hetnor]
G = A comversion

[ o ey 3 eFUHE camad of th SRR LHTEHCOF]
Bath

(asarch bath dasinens and vt e Ba s er vahi]

L i s et

4]
|
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54.3. 77 a>nDIERT
BHEMNTR—UIZRDEBEIE. AT avEzBI DI 9% 5)vILET,

5.4.4. 7/ LERHIDA N

TaCzIOrREAALET (A TFLaV), AhShi=i5E. BAERI74
LWEFIZTODI O BREFNDBKIITBYET O T, B TEALT—4H
DEARITVPILBYETN, ZOFETHREHYFE LA, TAD I
[CRFEADEHRFLE-". " "LNIERATETEEA

RIZ. T/ LBINEAALET . S/ LBIIDAANFEZIEZ. OEBEANTSA
‘. QIF7MNETYIR—FTBHE. D2BEOAENHBYET,
DEEAHNTIESX, ¥/ LERHZIE—ER—AMIEIZEYAALET,
ANTESRS /LEIIDOFRK (L. 8.1. plain sequence ¢, 8.2. FASTA e FE
1=1% 8.3. GenBank B XICHEYFEY ., FEMIE7.1. 7/ LERIICOVNTIZTE
{FfZ&ly,
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& QUMA: Quantification too! for Mathylation Analysis - Mozilla Firefox
Elle Edit Ylew Higtory Bookmarks Jools Help

ploase fosl froe to contact

lmul-ﬁ-FASTAfotma! file or zipped archive of sequence files

Erowse .
Sequence group name (optional):
& Apply sample bisulfite sequences

[=] Optional Enter second bisuffite sequences for statistical analysis (in multi- FASTA format) i
or upload second bisulfite sequence file for statistical analysis l [ro— E
(multi-FASTA format file or zipped archive of sequence files —
Sequence group name (optional):
E Apply sample bisulfite sequences
Conditions to exchide low quality sequences il (3] Conversion @
(CpE:CpA, CplC, CpT) @ ©==T conversion

= Upper lmit of unconverted CpHs 5 (convession of forward strand of the genomic sequence)

(s Lower bimit of percent converted CpHs 95.0 (G == A‘:";‘“m ot )

& Uppes kit of aignment ismatches o ;:::mun reverse strand of the genomic sequence)

= Lower lmit of percent identity P00 (search both directions and select the best result)

| Resst | [ Submit | <E Hide u:u;om)

tification (00l for | i yo: havs sny quastions comments/raquasts ate
tion Analysis aumaBedb riten jp
i OMERVIEW | TERMS OF USE | DOWNLOAD REFERENCE  ACKMIWLIDGEMENTS

=

BEE

& QUMA: Quantification tool for Mathylation Analysis - Mazilla Firefox

File Edit View History Bookmarks Tools Help

(=] Qverview: how to use QUMA [ Quick start [=] Execute with sample sequence data

[ Sample sequence files

110778_37:c2447217-2446765 Mus musculu
cs78L/64|
CITCCAGTICTACGL.
GAAGGCIGEGCTTITCT
NTCTT"TGCCC:TTCC: CACAAGACAL

chromosome X

or upload target genomic sequence (PCR target) file
plain sequence, FASTA or GenBank format)
[ Apply sample genomic sequence
(=] Enter bisulfite sequences in mmiti-FASTA format

or upload bisulfte sequence file
mdti-FASTA format file or zipped archive of sequence files)
Sequence group name {optional):
@ Apply sample bisulfite sequences
[®] Opticnal Enter second bisulfite sequences for statistical analysis (in multi-FASTA format)

"""" o 2 TR tification tool] fOr | iryou nave any gationsecommentsirsgssats ste
g.%% E& --;‘ muonm:ysu e e s o i vians VAR

;e 3 oooo OVERVIEW  TERMS OF USE | DOWNLOAD | REFERENCE | ACKMCWLEDGEMENTS

i
Browse. ]
@A
[ Browse
i
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@ quma: Quantification tool for Methylation Analysis - Mozilla Firefox
Ele Edit View Higtory Bookmarks Tools Help |

| W&ﬂ tool for fﬁgeaﬁmﬁtwmys = | B&§

s :
%! al | TERMS OF USE | DOWNLOAD |

pial=h

5.4.5. 7'/ LEESITZ7AILDRR
@IFANETYTA—RLTH LRI E A N S B, 7y T O— g S | o s & et ot
I71IVERIRT B5=-HIc—DHDOREVEHYVHLET, e T A T 2
(CHOEETIL "Browse..” RV TT M, FATEIT S5V ¥F—Icko>TRRM -

REYFET,)

1

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

[®] Enter bisulfite sequences in nmlti-FASTA format i

or upload bisulfite sequence file
(omiti- FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
& Apply sample bisulfite sequences
[=] Opticnal Enter second bisulfite sequences for statistical analysis (in mmiti-FASTA format) ) |

FU QUMA: QUantificaticn tool for Methylation Analysis - Mozilla Firefox

5.4.6. 4/ LERSIT7AILORR 2 T P E———
FZ7MIERD=HDFATOATRRRENET DT, 7yvI0—F955 /L | it ——— 3 oo
BHI77 A VERRLET  BATEDS/ LRAOBRITONTORMIG | ©omsi gy s g ——
[7.1. 7/ LEEFIIZ DL TIZRIBLES0Y, ™ Bt ot g

My Recent Py Bstwcek Places
Documents Mozila Firef o 8

Help and Support

or upload target hemel
lain e ) My Documents ad Br =

¢ okanolab on cobfsl
Pant

-

-~ &
My Computer Shoetout bo Lisarl
f
O File name: [sample_gencene_tasta =] Open
Flaces
o = = Fiescibpe:  [AlFies =l EE R
(aoniti-FASTA formmmes e o Gppec arcove o e e mes = e
Sequence group name (optional):
[ Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in muiti- FASTA format) =

Copyright© 2008-2019 RIKEN All right reserved 16
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@& QUMA: QUantification tool for Methylation Analysis - Mozilla Firsfox
Elle Edit Vlew Higtory Bookmarks Tools Help

tification 00l for | 1o kv sy quastions comments raguanta e,
%"mm Analysis p\ém::_:lfmé::mm uun'r.’.:?::l-':\mr BHE

HOME OVERVIEW | TERMS OF USE | DOWNLOAD REFERENCE  ACEMOWLEDGEMENTS

BRSNS

54.7. NHILI7ANERFID AR
/ {’f"f}lf??"f FEE;IJ wﬁ)b_j% El jJ L,i'é' (j-jt/a >) ° lj:' éhf:i& [8] Overview: how to use QUMA ] Quick stat [=] Execute with sample sequence data [=] Sample sequence files  *
B BIABRI7ZAVRISTL—TEREFNILIICBYETOT T | Crommm s ommaz vt o imi -
EABT—EDOBAMTNOT Y ETA, BOFFTHRMEBYF A, | our e e e s o

RIZ, N AYILITPAMRINZEADLET . A HILTPARERIID AN FiES. ot e .
DEBEANTEHE. QI7ANETYTO—LTEHE, D2BBDHEM | oo tacta o canms o =

& Applv sample senomic sequence
5”35‘5‘0 (5] Eater bisulfte sequences in muli- FASTA format @

GGCTCICGIGAGA
CGAAAAACCACAC

>Gnd_J1_seq_01

AGATCETAIGCTCCGECCE SECCGCECEATICGATITAAGRGAR, AGTTIGEAGARATICGATIITITAGT =

ATTATARATGCCTATCTATAC TTTGARGET

®E§Aﬁ-§-é%%[i~ l({#)b774l\m§“§:t"_ &,\O_XI\fd:E':J:U ;;;2_5?1—“:’ TITAGTTICGTTIITITIGTITITTTITTTITATARGAT TITITIIT

CERARARR TARTTITIATARTAGCETGCGTGTITITTTGTARTITH GITITIAATA ~

AALET  ANTEBNSFLI7ANEFIOHRIE, 84, Multi-FASTA T | ‘Sooms e e

(multi- FASTA format file or zipped ;e of sequence files

KDAHTT, FEMIET7.2. /A HILIDFARERFIZDVNTIZETELEELY, Secuence goup name (opee

F Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analysis (in multi-FASTA formar) i |

TITITTAG

548, /LT ANEFIT7 VORI T
QI7ANETYTO—FLTAIYLUI7A NRIZEANTBBEK. TVvT | mo QUantfcation (00l for ey s crmensss . gy
A—F3 3770V E8RT 51-OIC=2BDR2VEHIVILET,

thylation Analysis placss fasl froe to contact : gumal®
HOM

E OVERVIEW  TERMS OF USE | DOWNLOAD REFERENCE  ACKMOWLEDGEMENTS

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

| [=] Project name (optional: only contain *A-Z", *a-z", "0-9"," " and "-%) B
[=] Enter a target genomic sequence (PCR. target) in plain sequence, FASTA or GenBank format &
3
or upload target genomic sequence (PCR target) file m \!U:ersvkumavbes[ —
(plain sequence, FASTA or GenBank format) Domeee o
& Applv sample genomic sequence
[=] Enter bisulfite sequences in multi-FASTA format i}
or upload bisulfite sequence file ==
(multi- FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
& Apply sample bisulfite sequences
[=] Optional Enter second bisulfite sequences for statistical analvsis (in multi-FASTA formar) @ |

Copyright© 2008-2019 RIKEN All right reserved 17
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5.4.9. N(HILIT7PAFRFIT7LILDEIR2

74 IBRIRO=-HDFAT7OAT REBERENFT DT, 7yI7O0—Kd 3%/34
YILI7ALBIT7AIVEBRLET . FHAEGZD7MILEKX(E 84
Multi-FASTA 6K F7=(% 8.5. BHIZ7ZAILH A= zip KD T—H1T (E

HEIAHILE)TT, FRTEHINSFILIPAMRIIDOEKIZDOLNTOEEMN
(X.77.2. ,SMMYILT7ARERHIIZDWNTL. (8.6. zip BKXDF7—HATDE
A E(Rv9)1.18.1. zip BRXODEHEIA LT DERFE (914K X) ]

ZTETEL,

5.4.10. /A H L7 MEEHIBR A 4

BDOEWNNAYILIZAMRIIDBRED=HDEUTDNFA—2ZLEITIG

CTEELTTELY,

NAY W IPAREBRENE M- T-IEE DD LR

v EHIhiih-oT= CpH (CpA, CpC, CoT) DD LR TY

NPV ITFANERED TR (%)

"FEHEhi- CoH D¥/FRTD CpH D" D TRIETT
SRTYFOEHD LR

v FILRINEDTSAAVNTOIRTYFREREB (X TE2E8L)D

>

>

HEED TR (%)
vV FILBRINEDTSAANTOHRED TRIETY

Copyright© 2008-2019 RIKEN All right reserved

& QUMA: QUantification tool for Methylation Analysis - Mozilla Firsfox
Elle Edit View Higtory Bookmarks Tools Help

[®] Overview: how Look rt | [ Desktop =l O

[ Project name ( !
[=] Enter a target ge: My Recent
[}

ocuments

=] sample_genome_fasta
s Shorteut ko Lissrl
) Windows Media Player

or upload target |

(plain sequence,

D0 SCqUECE. | VMR [

= Applv sample
[=] Enter bisulfite se¢

o Comter [

or upload bisulft
(muki-FASTA fc
Sequence group fiame (optonall.

9
My Network I Gmd_11_plan.. - Open
e riame: |Gma_11_plan_seq =]
= Cancal

Files of lype: |4 Fites

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

& QuUMA: QUantification tool for Methylation Analysis - Mazilla Firefox

Elle Edit Yiew Higtory Bookmarks JTools Help

have any questions’commant requests ate.

W a‘lhnb‘ﬂcaﬂmtodfw fyes .
s-| Me mmm Analysis placss faal fres to contact : gumaBedb rikenp

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

or upload second bisulfite sequence file for statistical analysis

(multi-FASTA format file or zipped archive of sequence files)

Sequence group name (optional):

F Apply sample bisulfite sequences

Conditions to exchide low quality sequences i) 5] Conversion

(CpH: CpaA, CpC. CpT) o C==T conversion
[ Upper limit of unconverted CpHs. 5 * (conversion of forward strand of the genomic sequence)
(& Lower mit of percent converted CpHs 950 G => A conversion

& U mit of al oot mi ches 10 [CBU:; llllll of reverse strand of the genomic sequence)

= Lower It of percent identity p0.0 ~ (search both directions and select the best result)
(Foset | [ Submit Hide options

r3|  HOME i OVERVIEW | TERMS OF USE | DOWNLOAD || REFERENGE. | ACONIWLOGENENTS

(culti- EASTA format fle or ripped archive of sequence files) [ =

B&H
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5411, "MW IPA E#RFR

INMMYFILIFARERD C=DT, GDA DELLDRAEN, DEYAALES /LA

BC I D forward/reverse D ELLDEEM/INAH LI/ FEBRSINTINVSET

AN ELLDBAIDEEE/ LY ILI7A PCR THEIBL TSN EHRELET .
ARLES I LBRHIZH LTSI HILIT7AF PCR DTS54T—MERETSNT

WAIEEIX"C=DOT BWTICHRYET . 4/ LABRFIOFHICHLT PCR F5/4<

—MNEREShTOSIZBEIE"GDA TR"EBIRLTTIL, "mA "E=2IRL-

SEEE. AASRICOVTHEANTHA. KYEHMLSLLMERASBEIRIZEIR

ShET,

5.4.12. BiTDRIT
"RITREVEV)VOLTRITERIBLET  2<DIGS. ¥ THEEMNHF
ER
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& QuUMA: QUantification tool for Methylation Analysis - Mazilla Firefox B
Elle Edit Yiew Higtory Bookmarks JTools Help
- W‘ﬁﬁ"‘ tool for ;::; ::I-t_:;_v:::‘mcmmmmn w. | e

gumaBedb riten. jp
OVERVIEW = TERMS OF USE | DOWNLOAD REFERENCE  ACKMIWLIDGEMENTS

(maulti-FASTA format file or zipped archive of sequence files) (B
Sequence group name (optional):
= Apply 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

| Browse...

(muli-FASTA format file or zipped archive of sequence files) e
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 lmit of unconverted CpHs 5 (conversion of forward strand of the genomic sequence)

8 Lower Emit of percent converted CpHs 950 G => A comversion

it —— - (conversion of reverse strand of the genomic sequence)

& Upper lmit of alignment mismatches 10 Both

[ Lower lmit of percent identity 200 seasch both directions and select the best result
Reset | Subrnit Hide options

& QUMA: QUantification tool for Methylation Analysis - Mozilla Firsfox B

Elle  Edit yle.\o.\;mH\:mrv Bookmarks Tools Help

- tification (00l fOr | sk sy usticns commenta raguusts ste.
- %"yhﬁon Analysis leas :nl o e sonraet - sumptoen ey | E1BR

HOME OVERVIEW  TERMS OF USE | DOWNLOAD REFERENCE  ACKMOWLEDGEMENTS

| rowse.,

(cwilti-FASTA format file or zipped archive of sequence files)
Sequence group name (optional):
= Applv sample bisulfite sequences

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

or upload second bisulfite sequence file for statistical analysis

| Bray
(muki-FASTA format file or zipped archive of sequence files) —
Sequence group name (optional):
® Apply sample bisulfite sequences
Conditions to exchide low quality sequences ) (3] Conversion @
(CpH:CpA, CpC, CpT) o ©==T conversion
= Upper kimit of unconverted CpHs 5 (conversion of forward strand of the genomic sequence)
[8 Lower lmit of percent converted CpHs. 950 G => A comversion
L . (conversion of reverse strand of the genomic sequence)
B Upper limit of alignment mismatches 10 Both
[ Lower It of percent identity 900 (search both directions and select the best resuli)
Reset Subrnit Hide options
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5.5. fRITIHRER—

5.5.1. BHTHRER—DHE
BIERER—JFILUTO3I2DEI av THERESNET,
A BIE

B. & CpG YA M2V THAFILILIREEDIHEHR

C. BNAHILI7ANERIIZDOLTDIER
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[ o merostss s o st o st e (et

B BSD P HEon Bakeand T Sl

e o | - i, Lo e §
Ayt ::::u:-—u e e v Eﬂ
I R ]

Results af bisulfite sequencing analysis

‘v Summsry of Infrmatlea
Fropind  sopmenid Lanjgds ol Singnt [ g Mol ol baiulin s
Name  gnoup mame g e e = [wiad | mebudud | Eataly
| ] 1] 1% 13131 b5
Cppniram 3 @ & ® ™ = o= s A ae ]
Car U TS I 56 U 10 D o Vet I L Y O 1}
BelhC s e o W B AL TIPS M B §T%
Cpiguiien TH 212 1 2 e S A S MY Tew
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i i G di 9 ELE e ELMs i GhEe Hih
F
!
SRl
Il i i ————
Ehﬁuqlﬂﬂm  Sew cpaa
[P | [(Prmm | [Smeis | | Gy || [ o - g = s |
o T e My s b
U e e e R i my
in Dol J1_mag 1D TR 4R FEEl B 27131 M 3 cossaacooassata-baas
a8 Ol _J1_s=q 01 A EIAFE & EF (M o an et mmn rnEens
23 Ol _J1_g 11 D R IRAE] B LN C100 0y edsksnsssdhane phban s
qq Gmd Mg 07 Belp 4580800 B QLMD come an s comman
- T G )| sy TH AP IR D O] S0 0 et el i R
40 . ComB JI_mag 18 Sl ATROEEE 1 LAGL] BE Il sFEESCORREERSTHEIEE
ip Ol _JI_s=q 08 AR I8 BT 100 0 saespuanpenn saEEan
is Gt _l_smq 011 D000 AR B 18 G LMD sesannandnn adann
4 G Tl pog 07 R0lp ARHCHAH] [ OL300] B0 0 mimicn m i mm mkoiemn
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im T CmE )l g A il AR EEE) I8 Z7030 ] M T a4 $Eaa4-EEE 3 HEEE 1
nn Caml_J1_meq 00 T ATECFAE 18 D00 PRI a4bspuasssnnaaaLans
34 [t [ N ] TElp 458 B0E] 15 D000 911 sssssnssssnnssnmnnn
L & O g OB SETBAEC SR A] 1 L0000 B0 4] ek, Wiy, wrevanrrice] Ve coarerricd.
qE A N e DR QDT IRRCANE 1T Ea i AT oo, e, el e eyl
G 7 Gl Mg 15 BOIRCATEOEAT) IR 66151 49 T) umcemreied, % cmmeited
| Bmnt | | P | | S e | | Pl bees | | Pesrimd omirleen wees s | | Derd s des | _

20



2019 £ 5 A 14 H QUMA User’s manual

5.5.2. EERR—UBME2
A) =

A [=] Summary of information

Project sequence  Length of target
name EroUp DAME ZENOME SEqUENce

Numniber of CpGs

Gm® J1 11 453 19

Number of bisulfite sequences
(used / excluded / total)

13/3/16

5/ LEFHIE. CpG HMhDE. A NSz (Y IILI7I NEFIDH. BRIt S [ [ ietustation states of cach €3G sit
Nz AL IT7L R DB EDI/EBMNTEINET,
B) %& CpG HAMIDWLWTDAFILIEREDIESR

& CpG YAMIDOWT, ZDHMEBERUAFILIESATL= CpG DEIEATRSE
NFET, T FCG Y IFDAFILEDRBERLE-BERLRRSINFET,

5.5.3. AFILILREBERDOUIYEZ 1

IFILEREDBEERE (L "Change graph” DY HEHV)vH TR ETUOYEZS

CEMNTRETY

Copyright© 2008-2019 RIKEN All right reserved

CpGpesition 26 42 49 54 7B
913 13 612 1013 W13 813 T3 613 13
MeCpC  oome 4% S0.0% T69% 692% 615% S3.E% 462% 6929

a8 20 118 134

CpG positiom 198 212 218 241 246 264 338 343 aTE

1215 11715 915 813 12713 1313 1153 1S LYV1S

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

Lo

156
813
51 5%
Total

1327246
74.0%

Rebhylataed (%0

Cpil pesibion

[ Change graph | pownjoad eraph |

= Summary of information

Project seguence Length of target
name group name genome seguence

Gm9_J1 ) 453 19

Number of CpGs

[=] Methylation status of each CpG site

CpG position 26 42 49 54 78 88 90 118 134

Me.C: 913 11113 612 113 913 813 M3 613 913
- PG 692% B4.6% 350.0% T6.9% 692% 61.35% 33.8% 462% 69.2%

CpG position 198 21X 218 242 246 264 338 343 375

156
13
61.5%

Total

1213 11713 %13 B3 1213 1313 1013 1013 1213 180246

: e 923% B4.6% 602% 615% 023% 1000% 923% 769% 913%

T4.0%

Number of bisulfite sequences
(used / excluded / total)

13/3/16

Hethulatad (20

diis
Cpli

' | Download eraph |
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5.5.4. AFJLLIREMEROVIYEZ 2
“Change graph”DY>9%59) 1
vy BTLCEMYYRDY P H || ‘ | ‘
9, 1L20E(E CpG D oL g
BRERLIZIFERICRBEE +

EITEMN. 3—6DEIFIE 2
B ERMFRE RS E=H
TRHYFEEA,

5
R

RINTTRTEIA .
o Tl

Y
531;.IIIII._II |||-|| |I|
6~ 1l am Il I

"
4k

o4 | p—

45
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5.5.5. AFILILREMER DA HO—FK

“Download graph”RAVE IV I T BETHAFIVEREDHMEREZS HoO—FT5EMTEEFT (ZOFHRATRERINTIVS

EAFova—FENET),

[ Summary of information

Project sequence Length of target Number of bisulfite seq
name group nimeé genome sequUence WL ERE (used / excluded / total)
Gm9_J1 il 453 19 13/3/16

[=] Methylation status of each CpG site

CpGposition 26 42 49 54 78 88 90 118 134 156

913 11113 12 10113 913 813 W3 613 w13

MeC 813
PG 692% B46% 500% T69% 692% 61.5% 53.8% 462% 69.2%

61.5%

CpG position 198 242 246 264 338 343 375  Total

MeC 113 11713 913 313 1213 1313 12113 1013 1213 18VM6
: e 923% B46% 602% 615% 023% 100.0% 923% 769% 913% T74.0%

Free
E3
H
K
: |
-

Cpli pom it ion
& Change graph @

212 218

Hath

5.5.6. fETERR—IUBES
C) BNAHILITPAREFIZDOLTODIHER

1. T/LERINEDTIAAFTDIRARY

FOH. HRLEF
2. AFIIESHhTLS CpG DH

3. NAYNITFALEBRENIEMDT= CpA,

CpC, CpT D #X

4. CpG DAFILED/NZ—2 (RADATF

c [=] Bisulfite sequence information [ Show options

| Reset | Renew | | Show figure | | Down 1- e | 2- oad| 3- tarlm stans data | | Doy 4- plirenent data |

1 Gm% J1_seq 10 11/ 453 (99 8)| 6| 27131 ( 98 5) 00000eooooodeceseesd

2l [ Gm9_Jlseq 03| 0(0)/453(100.0)| 60131 (100.0) seccosoocoeccoceese

34 Gm9_J1_seq 14 000y 453 (10000 & V131 (100 0) oeescccooosscosssod

44 7 Gm@ J1 seq 12 2/ 454 (99.6) 9” F130{100.0) cetdadoadoesdosbbod

2 Om%_J1_seq 04 Q0 453 1000y 12| 151 (100.0) socceccoscessessses

6 f Gm® _J1_seq 16 2{0)/ 453 (99.6) 15” V131 {90.0) sesssscostssscsscsd

T Gm®_J1_seq 03 OOy F 253 (100000 [ 06 DVLZE (T00.D) i oo b b ol

g8 | Gm?_J1_seq 01 100/ 453 ( 99.8) ]2” W10 (100.0) secessssesssssnrsee

98 Gmf® J1 seq 07 11y /4530998y 18 V130(100.0) escessssssssnsasass
10 |10 [T Gm9_J1 seq 11 1(0) /453 ( 99.8) 13” L131(992) sscasssssssssssiss
11 mn Gm®_J1_seq 03 (04550993 15 H131(95.5) e assssssssisssess
272 1 Gm9Jlseq 02  10)/453(99.8) 19 L131(99.2) essessesssecseesens
13 13 Gm? J1 seq 13 TilD 454099 8| 19 LI31 (99 0) sssssessssansansaad
404 v Gm9_J1_seq 06314 (248) /633 (50.4)| 1|222/112 ( 80 4) mismatch, identity, uncomverted, % converted
15 |15 ¥ Gm® J1 seq 09(241 (176)/ 536 ( 5500 13| 46/93 { 50_5) imismatch, identity, umcomverted, % comverted
1676 7 Gm9_Tl_seq 15| 3(1)/453(99.3)| 18/56/130 { 49 2) uncomverted, % converted

| Feset ] | Rerew | | Show ligure ] | Dordoed fipre ] Diowrikoad roathylation status data | [ Dawiload alignmant dats

JLieEht= CpG, BAMAFILIEESH TLVELY CpG)

Copyright© 2008-2019 RIKEN All right reserved
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BANBEDEHIESN NI FILI7AFRIEBRA ST, AFILEDNE—2 (4) ERTEShFR A, T, FHICEIohhof
ENFEETRINDEEBITARY 38, FHEOEESAFIENI—VIR(A)IZRTSNFET (TRRER) . BRADE=HOD
EHDOETEFAMRETT ("5.6.1. T3V DRF1"EER),

>

mismatch:

v FILERENAYNIFAIRIDT FAAVCDIRTYF OB (Fry T2 80) N EREEZBER-BS T (FI4HIE
fElX 10),

vV INE =0T T T ENERICEIVET,

% ident

Vv FILRINENAGIVIFARRINDT A4 A FDERE (%) N TRIEX TES=HETY (TI4+/LMEIE 90%) .

vV INE =0T T T ENERICEIVET,

Unconv

vV INMYIILIFARNERTREHRD CpH(CpA, CpC, CpT) DM, LREZBA-BETT (TI4HILMEIX),

vV INENMHILIFANERR TR SGRICSEIYET,

% conv

v "E#Ihi- CpH Q" / "CpH DEHE" DWENTRETESIEETYT (TI4ILMEIX 95%) .

vV INENMHILIFANERR TR SGRICSEIYET,

user desired

v hilE. "exclude" WMOFIvIRYIREI—FRFIvILIEETT,

Copyright© 2008-2019 RIKEN All right reserved 24
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5.5.7. 7oA AVLDETER

BFDIDEDIVITBRBETIAANNR=UNERE, 57/ LRI ENSHFILTF
APRINDTSAAVMEBNREBRINET . PIAAVIR=I([ZDVTIE, 5.7
TFI3AA2ER—=D I CRBESNATUVET,

5.5.8. NAYILT7AMEESIDRRS IERRIM

BHROSERALEZWDANSH L7 IERIIDNHSIHE L. “exclude” FryIRYIRX
#FzvILET, = BICBRASh TSNS IILD7A( MR FIZBITICINZ S
BmEIE. “exclude” FTIIRYIRDFrvI%NLET, EL T, "Renew’ R %
99O LET (ZD2HB " Renew RIAVDELLTHELVEHA) . "unselect all”®
DD )VITHELTDFVINNNET,

Copyright© 2008-2019 RIKEN All right reserved

[] Bisulfite sequence information

[ Show options

[Resst | [ Renew | [ Show fiore | | Downlosd fisre | | Downlosd methylstion status dats | | Download sigment data |
[ Jorder cxclude mismateh {gap) / .
o "5 e S e 6 (3 cxmvered or e B
1 Gm9 _J1_seq 10 1{1)/453(988) 6 2131 (983) coccocoooocooscesess
2|2 Gm9 J1_seq 03 0000/ 453 (10000 6 O/131 (100.0) cecoccococecccossss
3= Gm%_J1_seq 14 0(0) /453 (100.0) 8 0131 (100.0) cesscoccocesccessca
414 Gm®_J1_seq 12 2(2)/ 454 (90.6) 9 DVI30(100.0) cesscoccocesscessce
s Gm9 J1_seq 04 0(0)/453 (100.0) 12 O/131 (100.0) eocosccoscesssassns
6|% Gm? J1_seq 16 2(0) 7453 790.6) 15 L/A31(092) sessasccasssscssces
il Gm9_J1_seq 08 O40) (453 (100.0) 16 0131 (100.0) sessssscsssscssssce
i= Gm%_J1_seq 01 1000/ 453 (99.8) 18 0130 (100.0) secessssssssssessss
bl Gm®_J1_seq 07 1137453 (99.8) 18 0130 (100.0) eecessssssssssessns
10( 10 Gmo_J1_seq 11 1(00/453(99.8) 18 1131 (992) secessssssssssssssse
11411 Gm® J1_seq 05 F(0)/433(993) 18 LI31(9E5) se-ensesssscsrssres
12(12 [ Gm9_J1_seq 02 1(00 /453 (99.8) 19 1131 (99.1) esssesessessssesess
13113 Gm9 J1_seq 13 1(13/454(99.8) 19 1131(991) seesnsssssssssssses
14)14 4 Gm®_J1_seq 06 314 (248)/633 (30.4) 1 22112 { 80.4) mismatch, identity, uncomverted, %5 comverted
15)s ¥ Gm®_J1_seq 09 241(176)/ 536 (55.0) 13 46/93 { 50.5) mi . identity, d, % d
165 7 Gm9_J1_seq 15 3(1)/453 (99.3) 18 66130 (49 2) unconverted, % comverted
T:lzszt | Renew | | Show tieure | | Download ficure | | Downlosd methylation status data | | Downlced alisnment dota

[*] Bisulfite sequence information

Dicwnload figure.

[¥] Show options

| Downioad metiylation status data

| Dowrdoad alignment data |

Resat Rerew Show figure

mismatch (zap)

Ke. -%r@ S‘:::“ au?:::-j?:? ‘;\‘:: (%0 comverted) [nruumlﬁwﬂm exclusion )

10 Gm9_J1_seq_10 (1) 453(998) & 2131(985) 0owooeo00ocoscesess

22 Gm?_J1_seq 03 0(0) /453 (100.0) 6 O/131(100.0) cecosooocosscooesss

is Gm3_J1_seq 14 0(0) /453 (100.0) & O3] (1000) cesscococosscosescc

44 Gm%_J1_seq 12 (2 /454 (99.6) 9 D/130(100.0) cessoooocosscossscs

55 Gm%_J1_seq 04 000y /453 (100.0) 12 V131 (100.0) sccoscooscessssssss

e Gm®_J1_seq 16 2(0)/455(99.6) 15 V131(991) sessescossssscssces

17 Gm?_J1_seq 08 000y /453 (100.0) 16 V131 (100.0) esssesscsssscesssce

i Gm9_J1_seq 01 L(0)/ 453 (99.8) 18 0130 (1000) secesesssssssssssss

99 Gm® J1_seq 07 L) /453 (99.8) 18 OI30(100.0) secessssssssssrsnee

10 10 Gm9_J1_seq 11 1(0)/453(99.8) 18 1/131(99.2) eecesse

un o Gm®_J1_seq 05 3(0)/453(99.3) 18 2131 (98.5) eexeene

12 12 Gm®_J1_seq 02 L0}/ 453 (99.8) 19 1131(991) sessssssssssssnsess

13 13 Gm9_J1_seq 13 T/ A54(998) 19 1131 (992) sensssssnsssssnssne

14 14 7| Gm9_J1_seq 06 314 (248) /633 (504) 1 227111 (80 4) mismatch, identity, mconverted, % comverted
1515 ¥ Gm® J1_seq 09 241 (176)/ 536 (55.0) 13 5) mismatch, identity, uncomverted, % comverted
16 16 4 Gm9_J1_seq 15 3(1)/453(99.3) 18 66/130 (49 2) unconverted, o coaverted

Resst Show flgwrs | | Download flswe | | Download methylation status data Download algrement data
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5.5.9. NMHILID7A ERFIDERS . IERRS 2

EEHRMRBRESNFTET,

5.510. N ILIDFPAFERFHIDIEREZ 1

WAREZ=LEFID “order MDBIEXZZEELF T (BIEDRIBICHREZOSNTE
T )0 ELT. "Renew’RIVEHV)VILET (ZD8HS Renew RAVDELLTH

BOEEA),

Copyright© 2008-2019 RIKEN All right reserved

[=] Bisulfite sequence information

B Show options

| Feset | | Renew | | Show fiure | | Downioad fiere | | Downbosd methylation status data | | Dosnload alknment data |
mismatch ] . .

No. "é" ::g:n sq‘n::“ "m’ﬁ C;“:G (%% comverted) lu'nam;inhe xm By

i Gm®_J1_seq 10 1(1)/453(99.8) 6 2/131(98.5) 0060000000000e0eesee

2z Gm9 _J1_seq 03 O(03 /453 (10000 & 0131(100.0) cecocoocooeconcesss

3z Gm9 J1_seq 14 0003/ 453 (10000 & 0131(100.0) cwescooocosscosescs

44 Gmd J1_seq 12 2(2)/454(99.6) 9 0/130(100.0) cessccoccossoceence

55 Gm9_J1_seq (4 O 453 (10000 12 07131 (1000) scocscocssssssssnss

66 Gm®_J1_seq 16 2(0)/453(99.6) 15 1/131(99.2) sesessccesssecesces

r Gm%_J1_seq 08 00/ 453 (1000} 16 0131 (100.0) esesssscenssc .

ge Gm9_J1_seq 01 10/ 453 (99.8) 18 0130(100.0) eecesssssssssssssss

93 Gm8_J1_seq 07 1(1)/ 453 (99.8) 18 /130 (100.0) secessssssssessssse
10 1o Gm9_J1_seq 11 10/ 453 (59.8) 18 1131 (99.2) eecessssensesscssnss
un Gmb_J1_seq_02 1(0)/453(99.8) 19 1/131(99.2) sessssssenses
1212 Gm?_J1_seq 13 1(13/454(598) 19 1131 (%9.2) esssseesenses -
1312 7 Gm9_J1_seq 03 3(0)/453(99.3) 18 27131 (92.5) user desired |
1414 ¥ Gm9_J1_seq 06 314 (248) /633 (50.4) 1 22112 (80.4) b, identity, 4 % i
1515 4 Gm9_J1_seq 09 241 (176) /536 (35.0) 13 4693 ( 50.5) mismatch, identity, uncomverted, % converted
16 18 4 Gm9_J1_seq 15 3(1)/453(99.3) 18 66/130 ( 49.2) unconverted, % converted

[ Resst | [ Renew | [ Srow fisurs | [ Downlad fisurs | [ Download methylation status data | | Download alkrment data |

(= re o 1 o i e e s =

=S
b |—

=

= B |
el = Wl

o

Resst || Renew | ) Show lewe | [ Dosroad figwrs | [ Downioed methylstion stetus data | [ Downloed alisnment data

16

[=] Bisulfite sequence information

|

Shew figurs | | Download figure |
‘misnsatch (gap) /
e
Gm®_J1_seq 10 1(1) /453 (99.8)
Gm9_J1_seq 03 0 (00 / 453 (100.0)
GmO_J1_seq 14 0 (0)/453 (100.0)
Gmd_J1_seq 12 2(2)/ 454 (99.6)
Gm®_J1_seq 04 0 (0)/ 453 (100.0)
Gm9_J1_seq 16 2(0)/ 453 ( 99.6)
Gmo_J1_seq 08 0 (0)/ 453 (100.0)
Gm9 J1_seq 01 1 (D) /453 (99.8)
Gm9_J1_seq 07 1(1)/453(99.8)
Gm9_J1_seq 11 1(0)/ 453 (99.8)
Gm0_J1_seq 05 3 (0)/ 453 ( 99.3)
Gm9_J1_seq 02 1(0)/ 453 ( 99.8)
Gm®_J1_seq 13 1(1)/ 454 (99.8)

Gmd_J1_seq 06 314 (248) /633 ( 30.49)
Gmd_J1_seq 09 241 (176)/ 536 ( 55.0)
GmO_J1_seq 15 3(1)/453(99.3)

| Download methyktion status data |

Me-

15

Show options

| Download alienmens data

(% comverted)
2131 (985) 000000000000 CEssns

07131 (100.0) ceccooooooscocosess

07131 (100.0) cesscocoocesscesscs

0130 (100.0) cessccococsscce

-
07131 (100.0) soccscccscsssssssns
1131 (992) sssssscossssscesces
0131 (100.0) sessssscessscesssce
130 (100.0) »
0130 (100.0) »
1131 (992) escessss

2131 (985) s ssssssssssssssns

V131 (99.1) ssessesssssssssssns
17131 (992) »

SEERIRRRIRRIRE

(o reasom i‘or the exclusion E)

1 227112 ( 50.4) mismatch, identity, unconverted, % comverted
13 46/93 ( 50.5) mismatch, identity, uncomverted, %o comverted
18 66/130 (49.2) unconvented, %o converted
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55.11. RAYFILI7PARIIDLREZ 2
BAREZBRBIRBRENFTT

5.5.12. 7oA * M T—44%o0—K

“Download alignment data”RAEIwITBE, EN\ALHILIT7AMNEEFHIIZDULNT

DT A *bT—=EDFor0—kFEnET,

[2] Bisulfite sequence information

H Show options

[ Feset | [[Rerew | | Show e | [ Downlosd figure | | Dosniosd methyistion status data | | Downlosd alignment data
exclude mizmatch (gap) Methvlati
"‘“5'”‘5’“ name w c‘:; (% comerted) (or reason for the exchusion )
1 T Gmo_J1_seq 16 20007433 (996) 15 1131 (992) sessssccesssscesces
22 | Gm9 J1_seq 04 000y /453 (100.0) 12 0131 (100.0) scocecocecessssssse
3B Gm@_Jl_seq 12 2(2)/454(926) 9 0/130(1000) cesscascossscosssce
44 1 Gm9 J1 seq 14 0(0) /453 (100.0) 8 0131 (100.0) cesscoococsscosssca
55 Il Gm9_J1_seq 03 00y /453 (100.0) 6 0131 (100.0) eeoc000c00e0000sese
1| 65 Tl Gm9 J1 seq 10 1(1)7453(998) 6 2131(985) coocooocococscesess
ir I Gm9_J1_seq 08 00y 453 (1000) 16 0131 (1000) sessssscessscesssce
g Tl Gm®_J1_seq 01 1(0)/ 453 (99.8) 18
99 Il Gm9_J1_seq 07 1(1) /453 (99.8) 18 0V130(1000) secessssssssssssnss
10 10 1 Gm9_J1_seq 11 1(0) (453 (998) 18 1131 (991) sscesssssssssssrese
unmn Gm9_J1_seq 05 3(0)/453(993) 18 2131 (985) ee
1212 Tl Gm9_J1_seq 02 1(0)/453(99.8) 19 1131(99.2) »»
13 18 Il Gm9 J1_seq 13 1(1) /454 (998) 19 1I31(992) ssessssssssssssssss
1413 7 GmO J1_seq 06 314 (248) /633 (50.4) 122112 (50 1) mismatch, identity. uncomverted. % converted
1518 H Gm9_J1_seq 09 241 (176) /536 (550) 13 4693 ( 50 %) mismatch, identity, unconverted, % converted
16 16 7 Gm® J1_seq 15 3(1)/453(99.3) 18 65130 { 15 1) uncomverted, % comverted
| Reset | [ Fenew | | Show figure

[ Downlod figure | | Download methyhition status data | | Download alierment data |

[=] Bisulfite sequence information Show options
[Reset | Recew | [Snow figurs | [ Dowelosd figure | [ Downlosd mathyistion status dsta g‘l-'numlmd alignment dats >
mismatch (gap) /
e “‘;" — s‘::!“ m&-mﬂ é‘; (% converted) {or reasan ﬁrm:“hL'E}
1p Gm@_J1_seq 10 1(1) /453 (998 6 2131 (98.5) 200000000000ecestes
12 [ Gm8 J1_seq 03 00}/ 453 (100.0) 6 0131(100.0) cecceoocosscacceses
33 Gm3_J1_seq 14 O(0)/ 453 (100.0) & 0/131(100.0) omsscoocoossccessco
44 [ Gm9_Ji_seq 12 2(2)/454(996) 9 0130(100.0) 0eeec00000880088e04
55 Gm®_J1_seq 04 000/ 453 (100.0) 12 0/131(100.0) scocecocecessssnsns
65 | [ Gmo_Jl_seq 16  2(0)/453(99.6) 15 scoseesobeces
17 Gm®_J1 seq 08 0(D)/453 (100.0) 16 sesce
sl [] Gmd_Jl_seq 01  1(0)/453(99.8) 18 ceved
| 9 Gm9_J1_seq 07 L(1)/453(99.8) 18 0/130(100.0) escesesssssssssetes
5 1010 [T Gm9 J1 seq 11 1(0)/453(99.8) 13 DI31(599.1) escessssssssnsenes
1 Gm9_J1_seq 05 3(0)/453(99.3) 18 2131(98.5) eex sassrases
1212 | [] Gm Jlseq02  1(0)/453(99.8) 19 1/131(99.3)
1313 Gmd_J1_seq 13 1(1)/454(99.8) 19 1131(99.7) emm
14016 | (4] GmS_J1_seq 06 314 (248)/633(504) 121112(80.4) identity, %
1515 ¥ Gm® J1 _seq 09 241 (176)/ 536 (5500 13 46/93 (50.5) mismatch, identity, uncomverted, %6 comverted
16 18 [+] Gm8 J1_seq 15 3(1)/453(99.3) 18 66/130 ( 49.2) unconverted, % converted
| Reset | [ Reew | | Showtieurs | [ Dosnosd teure | | Dosnlosd metrylation stans data € Downioad allgrment dama | )

Copyright© 2008-2019 RIKEN All right reserved
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5.5.13. 73 AT —4

9 O0—RLEZSAAMT—=E2DI7AILIETFARITF 4R (YD) OAER (12 FH X)
BEDTHXAMNITAATRKIEMNTEET,
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At resules b, |

thoel &
'LT“llud'r\et.I.m“

Eu-ln-' infaeat ion

Bilml fife sempsree name ?G Al maq 0 ey
rear R = T asrmrmion
[oresrios of {orrard slrand of {hs genomic

Lt oﬂ:-lmlflh TR

£ 3
:-‘; Iirem -

B

i dll‘t:l. ien lermard
:té“ = i
e

e BB

a1
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e

Rimiltite
Taroam
Bisllibe
(S
Bioltite
s
Hizullite
-
Ipisulfite
firem

Ll

L1l
[H|
[}
4]
Il
a1l
il
W
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I'Cﬂl I'ISJE U.l.I:T
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[=] Bisulfite sequence information Show options
5-5.1 4. ﬁﬁﬁ%:}:—aﬁﬁ > A— P Reset | | Renew | [ Snow figure | | Cownload figure@T] Download methylstion status mnmjumbadali.mm{ﬁaka ]

mismatch (gap) / Me-

order iclude ense uncomverted Methylation partern

“Download methylation status data” REEHYvIT BE . BIHERT—aNF Yy | 5= it GO Gamend (o reasen o e excusion )

1 Gm9_T1_seq 10 1(1}/453(998) 6 2131(985) cooccoocoooecesess
D - Pénij- o Gmd J1_seq 03 0(0) /453 (100.0) 6 0131 (100.0) ceocooocooscosne
Gm?_J1_seq 14 0(0)/453 (100.0) § 0/131 (100.0) ceswcoocoosscse
[ Gm®_J1_seq 12 2(2)/454(996) 9 0/130(100.0) ceescoocoossccessce
Gm9 J1_seq 04 0(0)/453 (100.0) 12 0131 (100.0) soooscsses
Gm9_11_s=q 16 2(0)/453(996) 15 1131(99.7) »»
Gm® J1_seq 08 0(0)/453 (100.0) 16 O/131 (100.0) e
Gm9_J1_seq 01 1(0)/453(99.8) 18 0130 (100.0) ewcesesssssssssssse
Gm9 _J1_seq 07 1(1}/453(998) 18 0/130(100.0) sscesssssssssssssss
10 [ GmJlseqll  1(0)/453(99.8) 18 1131(59.2) secesessessessesses
| Gmd_Jlseq 05 3(0)/453(993) 18 2131(985) e
12 Gmd J1_seq 02 1(0)/453(99.8) 19 1/131(99.2)
1 ] Gm®_Jl_seq 13 1(13/454(99.8) 19 1/131(99.2) e
12| (2] GmO_J1_seq 06 314 (248)/633(504) 1 21/112 (50.4) mismatch identity, unconverted, % converted
15 7l GmO_J1_seq 09 241 (176)/536 (55.0) 13 46/93 ( 50.5) mismatch_ identity. unconverted, % converted
16 4] Gm® J1 seq 15 3(1)/453(99.3) 18 64130 ( 49.2) unconverted, % converted
[ Fiesat | [ Racem | [ Show fkure | [ Domniosd fisure €L Donnlosd mathylation stans data | abownicad allsnment dama

5
O

@

oo

o

@

i

o|[@

A = = = A T P T
— =

e —
F
— G D E F G H 1 K LY H 1) P 2 R 5 T (!
5.5.15. BTERT—4
YA—FLI-BITERT —3DI7MIVIER
Aorn—FLr- ERT 7 :
6 Musber of 16
RAVAYIRIIEIV F—TUFTLRIRB— | o v v s
— EVIFTRLSLNTERT |
A—+tEFEDOREHE et |
[ {1 1
(CSV774)b) [o] 1 0-1 . CSV ﬁzit®774)b® 1 48 54 ) 88 0 118 134 156 159 e 8 242 246 264 a8 343
- i 8 L] 0 ] 8 7 & -] 8 i2 i ] ] 12 i3 12 0
[14 — 1 13 13 12 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
ﬁ%ﬁ :E)%Eﬁa)hto i [ k] B4E 50 TES [ k] (18] 538 4632 8532 M5 3 44 852 (18- 823 100 823 TES
D0 | Ieareation of Bty i ounG
3 ML esirratedd | g align=mnt bpercarn i =wtinylate o rrussbir of g reaet o e Uirglatinn pattaen (Uunssiirated, M ometheiated, A0 0T M missatch, - ganl
22 1 1 453 98 ] 2 13 UMM
23 L L 453 100 ] o AULIIRM
74 0 0 453 g 0 LMLV
5 2 2 454 ] o ! LA AL A A
20 0 0 453 12 0 SR BRI
a7 2 L 453 i5 i Rl LA AL MM LI LR
28 0 0 453 145 0 O MM BALU RO R R
) i L 453 ia o S0 AL MU M UMMM MM
20 1 1 453 18 0 SO0 MMM UMM UMY M UM
3 i L 453 ia i 5.2 LML MMM UMMM UM
2 3 0 453 18 2 LALLM BUMU MUV R UM
33 i L 453 9 i LU MMM UM U MLML
34 1 1 a5 19 1 8% D WMUMUMUMUMUMUBUMU G
5 and 248 &33 i 22 BO4 puchuded
26 24t 176 536 13 a4 SO5 gaihaied
an a i 453 i8 ] 457 wuchaded
38
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5.5.16. AFJLL/2—2ROF 9o O0—K
“Download figure" KRR EH) I T BHE AFILIENRE—2FRTRRST Y O—F

ShFEY,

5.5.17. *FIL{E/ 23— F

EAEREECHEELEIEF RUESN DKM/ ERNANRBRIA BN ERESN
F9 . BASRAFILIEESHT= CpG. AAMNAFILIESHTULVL CpG ZRLET,
DEHUITSA AV TCOIRIYFEIEF vy TERLET, 5.8. BERAR—ITIE.
BROKESOEE LV ST=HMNLVATA—2ZEEBLTORIDER L. CpG DAIE IR

(=] Bisulfite sequence information [E Show options
Resat Renew Show figure Downlosd methylstion status data Dowriload alignment data
mismatch i p

P “r‘zler :%:d:" Sf::::“ lh::‘::l.{:;—‘:gﬁ él;c {;:m:'.m; (o n::nm::?::\rﬁ:'l‘m i)

1 Gm@_J1_seq 10 1(13/453(99.8) 6 2131(985) co0ooo0ocootoscessss

22 Gm® J1_seq 03 00} /453 (100.0) 6 0/131(100.0) owooooocooscoooeses

3B GmY_J1_seq 14 0(0) /453 (100.0) 8 0/131(100.0) cesscoococesccessco

44 Gm® _J1_saq 12 22/ 454 (998 9 D130(100.0) cesscoococesccessce

55 Gm® _J1_seq 04 000) /453 (100.0) 12 V131 (100.0) scocecccecesssessss

66 GmY_J1_seq 16 207453 (996) 15 1131 (991) sesessccessesscesces

17 Gmf_J1_seq 08 00y /4583 ¢100.0) 16 0131 (100.0) ssssssscessscssssce

80 Gm&_J1_seq 01 1000453 (99.8) 18 0130(100.0) secessssssssssessss

99 Gm® _J1_seq 07 1013/ 453(998) 18 0130(100.0) sscesssssssssssssns
10 10 Gm® J1_seq 11 1(0)/433(998) 18 L131(991) secessesssssssssees
i1 1 Gm8_J1_seq 05 F(0)/453(993) 18 2131 (98.5) ee-eesssssssnssssas
12 12 Gm%_J1_seq 02 1(00/453(99.8) 19 1131(99.1) sesssssscssesssssss
1313 Gm9_J1_seq 13 10137454 (998) 19 1/131(99]) sesessssssssssssnns
14 14 4] Gm®_J1_seq 06 314 (248) /633 (504) 1 22112 { B0.4) mismatch, identity, unconverted, %6 comverted
15115 4 Gm9 J1_seq 09 241 (176) /536 (5500 13 46 0.7} mismatch, identity, uncomverted, %5 converted
16 16 4 Gmd J1_seq 15 3(13/453(993) 18 66130 ( 49.2) mconverted, % converted

Resat Ranew Show fkure Lwnloaﬂ ratilatlon status data Download allgrement data

EERTHARIDERLGELNS-BUESHATOREDIERMNATRETT
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[=] Bisulfite sequence information [ Show options
[[Recet | [ Renew T Snow fisure T Downicad figwre | [ Downicsd methylation ctatus data | [ Downisd alignment dats |
o A — ordey xclude Sequenct il Me-  uncomverted Methylation partern
5-5-18- Wﬁt’\—yo)im e v n‘ﬁ”‘" nanie nll[;::_ml hiﬂl CpG (%o comverted) (ar reasen for the exclusisn )

1 1 Gm9_J1_seq 10 1(1)/453(998) 6 JI31(985) coooooocooocecesses

“Show figure"RALED) w9 HE BMERR—UNTRREIN., HLGEK THM

1
2 2|2 2] Gm® J1_seq 03 O(0) /453 (100.0) 6 0131 (100.0) ceocooococscoccesss
WEHEIBELTAFIIENN2—2ZEZ T TRIMERTEE T, BERER—UIZD0LY | 3Pk Gm9 Jlseq 14 0(0)/453(1000) § /131 (100.0) oeesooocooescceseco
H ) / ~ 28 = o = s [ 4 [ Gmd_J1_seq 12 2(2)/454(996) 9 01130 (100.0) cesecoocoossscessce
RN H sk Gm® J1_seq 04 0(D)/453(100.0) 12 0/131 (100.0) ecocecocecessssesss
-C'i‘ r58' E"Ehﬁ,\ yjfﬁgnﬁénrb\id-o 6|6 [ Gm9_J1_seq 16 T(0)/453(996) 15 1131 (991) eesessccesssscesces

7 GmS_J1_seq 08 0¢0) /453 (100.0) 16 0131 (100.0) weesss

"ee80

80 Gm®_J1 seq 01 1(0)/453(99.8) 18 /130 (100.0) ee
900 Gm9_J1_seq 07  1(1)/453(99.8) 18 (/130 (100.0) seoses
100 | [ Gm9Jlseqll  1(0)/453(995) IS 1I31(992) sscesessessessesses
1umn Gmd®_J1_seq 05 F(0H/453(003) 12 2131(025) se-esssesssssssses
1212 GmO 1 seq 02 1(0)/453(99.8) 19 1131(99.2) sesessssessss
13 13 Gm9_J1_s2q 13 1(13/454(998) 19 1131(99.1) wesessssessss .-
14 14 7] Gm®_J1_seq 06 314 (248)/633 (504) 1 21112 (E0.4) mismatch, identity, onconverted, %o converted
15(15 | [ Gm9 _J1_seq 09 241 (1T6)/536(55.0) 13 46/53 (50.5) mismatch, identity, unconverted, % comverted
16 16 Gm® J1 seq 15 3(1)/453(99.3) 18 66/130 (49.2) uncomvested, % converted

[
Feset | | Renen | Show feure |7 Downosd feurs | | Downlosd methylaticn stans data | | Download aligrnent data |

5 . 6 . ﬁz ﬁ ﬁ%&_vt j:/ 3 > [=] Bisulfite sequence information @ options

Resst | | Rensw | | Showfigwe | | Downoed fewre | | Downlosd methystion status data | [ Downloed alignment data

~ N —_ . orier exclude Sequence " Me-  uncomverted Methylatlon partern
5.6.1. j'j“/aja)im1 = e gl name 'l‘{p"‘*m"d.m' CpG (V6 comverted) (v reasen for the exclusion 1)
1 1 Gm9 _J1_seq 10 1013/ 453 (99.8) 6 2131(985) 000000000000ecessss

F T a2 ERTT BIZIL"Show options” DY 9%y ILET,

Gm®_J1_seq 03 0(0)/ 453 (100.0) 6

Gm®_J1_seq 14 003/ 453 (1000} & 0131 (100.0) cesscoococescossnce
Gm?_J1_seq 12 202)/454(99.6) 9 0130 (100.0) cesecoccoorscoesnce
Gm®_J1_seq 04 003/ 453 (1000} 12 01131 (100.0) scocecocecesssssnss
GmY_J1_seq 16 2000/ 453 (996} 15 1131 (991) esssssccesssscesces
Gm®_J1_seq 08 0(0)/ 453 (100.0) 16 0/131(100.0) ewe
Gmu®_J1_seq 01 1(0)/ 453 (99.8)
Gm9_J1_seq 07 1(1)/ 453 (99.8)
Gm®_J1_seq 11 1(0)/453(99.8)

0131 {100.0) ceoccoocooscooossss

o R W]

S ro lem 1 e e e e R e
o [E) &

3

i

L Gm9_J1_seq 05 3(0)/453(99.3)

122 Gmd_J1_seq 02 1(0)/453(99.8)

1302 | P GmOJlseq 13 1(1)/454(908)

1404 7 GmO_J1_seq 06 214.(248) /633 (30.4) 4, % :
15015 [ Gm®_J1_seq 09 241 (176)/ 536 (550) 13 4693 (505) mismatch, identity, uncomverted, % comverted
1615 7 Gm®_Jl_seq 15  3(1)/453(99.3) 18 66130 (19 2) unconverted, % converted

Fesst | Rerew | [ Snow figurs | | Cownload fisurs | Download methylation status data | | Downlosd aligrenent data |
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5.6.2. ¥T7arDRR2
FTa v EARRTENET,

5.6.3. 77 a>DIERT
AT a EBZEERRICTBHIZIX, “Hide options” DY IEI)VILET,

Copyright© 2008-2019 RIKEN All right reserved

12 [ Gm9_J1_seq 02 10y /453 (99.8)

[ Gmo_Tl_seq 13 1(1)7454(99.8)
M| @ GmO_Jl_seq 06 314 (248)/633 (504
1§ | @ CmO_l_seq 09 241(176)/536(550)
5 | ¥ Gm9_Jl_seq 15 3(1)/453(993)

=] Bisulfite informati W Hide options
& Sorting conditions (CpH-Cpa, CpC, CpT) B [ Conditions to exclude low quality sequences i)
o user specified order  umber of methylated CpGs Upper limit of uncomverted CpHs B
ruber of unconverted CpHs  percent comverted CpHs  Lower limst of percent converted CpHs 0
rusaber of mismatches | pescent identity Upper limit of alignment mismatches ;o
* sequence name Lower st of percent identity S E00
@ ascending order * descending order et with now erarmeters |
[Reset | [Rerew | [ Show figue | | Dowlosd fisre | [ Domnbad methylstion stetus dsts | | Donniosd slisrment deta |
P TR —— mismatch (gap) /L
bl i name (“' ;:.i,,' CpG (% comverted) {oF reason for the exclusion (2
1 T Gmo_Jl_seq 10 1(1)/453(998) 6 2131(98.5) eocoocooccocsorenss
1z [ Gm9_Jl_seq 03 0(0) /453 (10000 6 (/131 (100.0) oscovosssosscos
ie C  Gm9_Jl_seq 14 0(0) /453 (1000) § O/I31(100.0) co8800000084G08800
44 i 2(2)/454(996) 9 0D130(100.0) cessconocosscosesos
55 [ Gm9_J1 scq 4 0¢0) /453 (1000y 12 (VI31(100.0) ecooscoobcesssssess
65 [T Gmd_Jl_seq 16 2(0p/453(996) 15 CITETTY
r [ 000) /453 (1000) 16 0131(100.0) sesessscessscessscs
e [ Gm9_TI_seq 01 1(0) 453 (998) 15 /130 (100.0) sscesssssssssssssns
9w [ Gm9_JI_seq 07 1(1)/453(998) 18 0130 (100.0) »
10 10 | [ Gm9_J1 seq 11 1(0)/453(99.8) 18 1/131(99.2) =
nn . GmB_J1_seq 05 3(0)/453(993) 18 2131(585) « TYYTS
12
13
£}
15
16

18 1131 (592} eeveseesssessscnces
19 VI31(392) essesesssscsscssces

1 227112 (80 1) mismateh, identity, uncomverted, % converted
13 4693 ( 50 %) mismatch, identity, unconverted, % converted
18 66/130(49.7) umconverted, % comverted

| Reset | | Rensw | | Show figure | | Downiosd figrs | | Downlosd methylation status dats | | Downlosd siignment dats |

| = Bisulfite sequence information

| @ Sorting conditions (CpE: €pA, €pC, CpT) 10 exchide low quality sequences [}
@ user specified order _ number of methylated CpGs Upper limit of unconverted CpHs :5
| mumber of unconverted CpHs ) percent converted CpHs ~ Lower Emit of percent converted CpHs H
e pescent identty Upper limit of alignment mismatches :[10
) sequeace ame Lower imit of percent identity 1000
9 ascending order descending order [ Rasat v naw parsetars |
(Feset | [[Rersw | [ Shon tere | [ Dovnioed g | [ Danricad methyistion stotus dota | | Donrlead aanment ata |
mismatch !
s I Smmim Mg e
1 T Gm® Il seq 10 1{1)/453(99.8) 6 2/131(98.3) vesocoovvooce .
22 L] Gm® J1_seq 03 O(0)/453(1000) 6 0131(100.0) cecocooccoscooceses
ipg B ) J1_seq 14 0(0)/453(100.0) 8§ OVI31(100.0) cesscoocsossoossscs
44 T Gm9_1_seq 12 2(2)1454(996) 9 0/130(1000) oesecooocossoce:
55 Gm9_J1_seq 04 0(0)/453(100.0) 12 0131 (100.0) #6004000
65 Gmd J1_seq 16 2(0)/453(996) 15 1131(99.2) sewesscoes
17 T Gmo_J1_seq 08 0(0)/453(1000) 16 01131 (100.0) sewsenec
88 Gm&_J1_seq 01 1(0)/453(998) 18
2p I Gm9_J1_seq 07 1(1)/453(998) 18
10 10 L] GmS_J1 seq 11 1(0)/453(99.8) 18
UM | P Gmel_seq 05 3(00/453(99.3) 18
1202 | 1 Gu9_M_seq 02 1(0)/ 433 (99.8) 19
13 iz Gm&_T1_seq 13 L{1)/454(998) 19
14 4 W Gm§ J1_seq 06 314(248)/633(304) 1 22112 (%0 4) mismatch, identity, uncomverted, % converted
155 V| Gum9_J1_seq 09 241(176)/536(S50) 13 4693 (50.5) mismatch, identity, unconverted, % converted
166 | ¥  Om®_Jl_seq 15 3(1)/453(993) 18 661130 (49.2) meconverted, % converted
[ Reset | [Renew | [ S fsure | [ Donelood fure | [ Downlasd metbylation stats doto | | Downiaad slgrenent data |

32
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(=] Bisulfite sequence information [ Hide options
[ Sorting conditions (Cpl: CpA, CpC, CpT) [ |= Conditions to exchude low quality sequences i}
> user specified order number of methylated CpGs | Upper Emit of uncoaverted CpHs 5
¢ — v Lower limit of percent comverted Cphis 0
mumber of unconverted CpHs  percent converted CpHs per p
5.6.4. NAYIILIFAMEEFIDAEREZ 1 e D et OB ot o e e

@ sequence name Lower limit of percent identity 2800

& A LETOLERBXNAETT, LREZCAVSIEERVEIE BIEERUET E || e oo S—

Feset Show ficure | | Download ficure | | Downlosd methylation status data | | Download afierment data |
EENA TN IFANEBRTREREST-IEEBORIETESREFEZSHITY , RIC. ORI I Gemmien Mo genms | ewess

1 Gm®_J1_seq_10 L(I)/453(99.8) 6 2131(985) coocoscosoooscesses

“Renew” 7R3 %D vIOLET (ZD8H S Renew RALDELLTHIBELVEEA) .

1
iz Gm_ Il seq 03 O(0)/453(1000) 6 0/131(100.0) owocoooccosasooesss
> ified ord 16 Gmo Il seq 14 O(0)/453(100.0) § O/131(100.0) ceswcooooosscoresco
user speciriea oraer as GmS_Jl seq 12 2(2)/454(996) S 0/130(100.0) ceseoscoocescosssce
iF Gm?_J1_seq 04 0(0)/ 453 (100.0) 12 V131 (100.0) #000800080essssssse
” ” > —
v order *ﬁd)&ﬁﬁ C“jﬁ’\gl 66 Gm®_J1_seq 16 2(0)/453(99.6) 15 1/131(89.2) sesesnccessssce
17 Gm@_J1_seq 08 QU453 (100.0) 16 0131 (100.0) LTI
» number of methylated CpGs 0 Gmd It seq 01 1@/453(%5) 18 013001000) resencees
89 Gm@_J1_seq 07 1(1)/453(99.8) 18 O/130(100.00 SITT] .
v }a’-;b{téhrb\é CpG @&f»jﬁ&gi 1010 Gud I seq 11 1(0)/453(998) 18 1131(99.2) saosessesessessosss
umn Gm9_J1_seq 05 3(0)/453(99.3) 18 2131 (98.5)
> b f . 17z GmO Tlseq 02 1(0)/453(998) 10 1131(992)
number or unconversions 13 Gm9_I1_scq 13 454(99.8) 19 1131(99.2)
N . s - 1474 @ Gmo_Il_seq 06 /633(504) 1 22112 (80.4) rmismanch, identicy, wncomverted. % converted
Vv YL IFPA LR TRER 5= CpH (CpA, CpC, CoT)DEMTARE X g I e i s )
16 [V GmoJlseqls  3(D/453(993) I8 68 2) uncomverted, % comvested
> percent conversion Rt Sheuipre)] (Dol fors)] (o meibion smwads)] [Domesislimert s ]

VAL TIPSR (T A CpH OB/ T RTD CpH OM) THRER | v e

[ Sorting conditions  (Cple: CpA, CpC, CpT) FA & Conditions to exclude low quality sequences =
> f H h user specified arder mmiber of methylated Cpls Upper limst of unconverted CpHs B
number of mismatches b e mcoorad Gl O escom comened G Loves st o pctcometod ol i
- runber of mismatches percent idenity e HL
/ 5 /Aﬁayl]ta) j 5’(}>F c\~0)=x z ‘y a & c°jt’<§1 9 sequence name Lower bmit of percent identity =
= ascending order ® descending arder [ Fiaset with new pararreters
. . Fesct | | Renew | [ Showfisrs | | Downiosd fisure | | Downioed metrwistion status data | | Downiosd alignment data
> percent identity e
I ::':‘:n Sequence o l:. Me  uncsmverted Methylasion paern
] : ame i CpG (% comverted) (or reason for the exclusion )
¢ BILRFIEDTSA A TORRAL T~ E X e T
EE;I 0) 7 ~ 0) 2] N A 0 Gmd J1_seq 16 20)/453(99.6) 15 1/131(99.2) eswsescossssncesces
2 Gm9_J1_seq 14|  0(0)/453(1000) 8 WI31(1000) veesccococsscosescs
> sequence names g Gm9 11 seq 13 L(1)/454(99.8) 19 1131(992)
4 Gm9_11_seq 12 2(2)/454(996) 9 WI30(1000) censccoccasscornsce
v EE;U % [ *jt&gz 3 Gm9_J1_seq 11 1(0)/ 453 (99.8) 18 1/131(90.2) ssoeessesseessenses
GmS_J1_seq_10 L(1}/453(998) 6 2131(985) cc00caoouason

7 Gmo_J1_seq 08 000/ 453 (100.0) 16 WISICI00.0) esesssscrssscersesce
3 Gm9_T1_seq 07 1(1)/453(93.6) 18 O/130(100.0) we:
g Gm?_J1_seq 05 3([0)/453(993) 18 2/131(98.5) e

> ascending order ENORIETHER
> descending order {EDREIETIHE~R

eseen

S 1o e s oy b e (b S e

B
B

10 i Gud 1 seq 04| O(0)/453(100.0) 12 O/131(100.0) scooecooecese

u Gm9_ Il seq 03|  0(0)/453(100.0) 6 WI3L(100.0) ssoscessoescoscases

1z Gmd J1_seq 02 1(0)/453(99.8) 19 1/131(99.1) wewanes

- o 13 3 Gm?_J1_seq 01 1000/ 4530 998) 18 0130(1000) sscssssssssssssnsss

5.6.5. /\’r Ij )1/77’{ I*EE?IJG)BE’\EZZ W GmSIlseq 15 3(1)/453¢99.3) 18 66130 (5 1) mcomverted, % comverted

15 s 7 Gm9_Jl_seq 09 241 (IT6)/S36(550) 13 4693 (50 5) mismatch, identity, unconverted, % converted

> — . o -0 o .

ﬁ«ﬁzﬁ%bfﬁﬂkénid-o 16 16 7 Gm9 J1seq 06 14 (248)/633(50.0) 1 22112 (0 1) mismarch, idemtiy, uncomverted, % comvertsd

Reset | | Renew | | Srow fiewe | [ Downkoad fieure | | Download methyhtion stans cata | | Download alierment data
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5.6.6. /1Y ILI7 A MECFIBRSFEHA
BDEWNASYILIZFAMRIIDBREDT-ODNGA—IPEBTEFT EXEE LD,
“Reset with new parameters”RAE V)V ILFET (ERBAT-IEF©. B DR E
BROMZDLTEY VRSN ET),
» Upper limit of unconversion

v Y ILIFANEBRTERE RS> CpH(CpA, CpC, CoT)DE D LR T

> Lower limit of percent conversion

v YL IFANERE("EREINT= CoH O/ T RTD CoH OE”) D TIRIE
T7
> Upper limit of alighment mismatch

vV B ILBHINEDTSAANTCHOIRATYFEREB (XvvyT2EL)DERTT
> Lower limit of percent identity

vV FILRNEDTIAAVFTORRED TRIETY

5.6.7. N Y ILD7ANECHIRGSM 42
ETHELEFEELRRBREINET,

Copyright© 2008-2019 RIKEN All right reserved

(=] Bisulfite sequence information
= Sorting conditions (CpH: CpA, CpC, CpT)
© user specified order

mumber of methylated CpGs | Upper limit of uncomverted CpHs

® Hide options

[ | & Conditions to exclude low quality sequences =

mmber of unconverted CpHs  percent converted CpHs | Lower limit of percent converted CpHs B

aumber of mismatches percent identity Upper limat of algament mismatches !

sequence name Lower lmit of percent identity 321
9 ascending order descending order

Reset | | Rerew | [ Show tieurs

Download ligure

Downioad methylation stats data | | Download alisnment data |

= mismatch (gag) / .
i e s AR v S v
i B GmS_J1_seq 10 1(1)/433(99.8) 6 2131(958.5) 000000000000808888e
13 GmS_J1_seq 03 040)/ 453 (100.0) 6 0131(100.0) cecosooooceacoosses
iz Gm&_J1_seq 14 0(0)/453(100.0) & 0131 (100.0) cesecocoocescossso
44 Gm9_J1_seq 12 2(2)/454(996) 9 0130(100.0) sesssossocescosesce
55 GmS_11_seq 04 0(0) /453 (1000} 12 0131(100.0) sscesccoscessssssss
65 GmS_J1_seq 16 2{0)/453(59.6) 13
d Gud_J1_seq 08 010}/ 453 (100.0) 16
£ = Gm®_J1_seq 01 1(0)/453(99.8) 18
98 Gmo_J1_seq 07 1(1)/ 453 (99.8) 18 04130 (100.0) secessss
10 10 GmS_J1_seq 11 1(0) /453 (99 8) 18 UI31(99 1) eecesesssessssesnee
umn Gm®_J1_seq 03 3(0)/453(99.3) 18 2/131(98.5) =
1l Gumd_J1_seq 02 1(0)/433(99.8) 19 1/131(99.2)
JERE] Gm_J1_seq 13 L(L) /454 (99.8) 19 1131(992) essessssssnssossnss
14 12 7l GmS_J1_seq 06 314(248)/633(S0.4) 1 22112 (0 %) mismatch, identity, unconverted, % converted
15 15 ¥ GmS_J1_seq 09 241(176)/536(550) 13 4693 (50 5) mismatch, identity, uconverted, % converted
16 '5 ¥ Gm8_J1_seq 15 3(1)/453(99.3) I 9 2) unconverted. %6 converted
[Reset | [ Renem | [ Show fipre | | Dowlosd fipre | [ Downkosd methylstion status data | | Downlosd alignment data
[*] Bisulfite infi [¥ Hide options
[ Sorting conditions (CpH: CpA, CpC, CpT) @ & Conditions to exclude low quality sequences
© user specified order muriber of methylated CpGs Upper kmit of uncomverted CpHs Hil
rumber of inconverted CpHs ) percent convented CpHs  Lower limit of percent convented CpHs 1%00
ruber of mismatches petcent identity Upper b of aliznment mismatches Ul
sequence tame Lower limit of percent idlentity 1ua0
© ascending order descending order Fiesat mith new parameters
(Reset | [Rerew | [ Shom figurs | | Downlosd figurs | Gownlasd methylation status dats | | Downlosd sigrment data |
exclude el
N G ey = el O | (3% et for e &
1 Gm®_J1_seq 03 0(0)/453 (1000) 6 O/131 (100.0) ceoeoos00ce0sss
22 Gm9_J1_seq 14 003/ 453(1000) 8 V131 (1000) cesecocosossccessss
iz GmS_J1_seq 04 O(0)/ 433 (100.0) 12 W31 (100.0) scoceccoscessssssss
44 Gm® J1_seq 08 O(0)/ 453 (100.0) 16 0/131 (100.0) » LTETTY
55 Gm9_J1_seq 01 1(0)/453(99.8) 18 (V130 (100.0
6 Gm®_J1_seq 07 1(1)/453(99.8) 18 0/130 (100.0) o
17 Gm9_J1_seq_11 1(0)/453(998) 18 1131(992) secessssssssssascss
ge Gm%_J1_seq 02 1(0)/453(99.8) 19 LI131(592)
98 Gm® 1 _seq 13 1(1)/454(998) 19 1/131(99.2) ».
10 1o v/ Gmd®_J1_seq 06 (248) /633 (504y 1 22/112 (80.4) mismatch, identity, meomverted, % converted
umn 7 Gm9_Jl_seq 10 1(1)/453(998) 6 2/131(955) unconverted, % converted
1212 7 Gm® J1_seq 12 2(2)/454(996) 9 04130 (100.0) mismatch
13 12 ¥ Gm®_Jl_seq 09 1{176)/ 336 (350} 13 46/93 { 50.5) mismatch, identity, ucomverted, % converted
14 12 4 Gmd_J1_seq 16 2(00/453(996) 15 1/131(99.2) mismatch
15 '% v Gm®_Jl seq 15 3(1)/453(993) 18 66 2) mismatch, unconverted, % converted
16s 7 Gm9_J1_seq 05 ()/453(993) 18 2 & 5) mismatch, unconverted, % comverted

'

Renes

Show fire | | Downioad fewre |

Diomiload rmethylation status data | | Dowrsead allgnment cata |
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5.7. TIAAIIR—= S —— B — —
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FIS5AAM—=UIZIZUTD4DDIEHEMREBRSNET,
A) HBE
FIA AN ET A EBIERASR TSNS = -
B) 7/ .L#E5! C |z e, ey
c) A YILT7A RS f*_' iy i
B ) LERINET S A ENED -1 4EB TR TRENET, o ;;-.-",}:—r:i;;'rﬁ s
D) 73420k '
CpG H A RDAFILILENTLVS C, CpG YA FDAFILIESH T C, /31 H L
T7ANEBREINEMNoT= C(CpA, CpC, CpT) L EIXBIBTREREINET, :
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e a gretdem :-\.r.uu-
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5.7.2. 73 AT —2FHrA—F
“Download alignment data” RA> %41
vIFHE CDNIYILI7ANEESI

[SDOVWTDTFAANT—E2NT IV

FEShFET,

5.7.3. P3AAT—4

A)oO—KRLET7SA AT —=E3DI7AIIETERANIT YR (RY9) PAER (D10 FHX)

Alignment result

= Summary information

Bisulfiie sequence name

Gmb_I1_seq 05.5eq
C => T comversion (convetsion and detection of forward strand of the genotmic sequence)
Length ofhisulfite sequence

977 Lengih of target genome sequence

Aligned region of bisulfite sequence 20481 Alignment divection

Me-CpG 1818 TUncomverted CpH

mismatch (gap) / alignment lengih (% idemtity) 3/ 453 @93 %)
Mehiylation pattern LT T T T YT YT T

[=] Target genone sequence

CRAGAGAGCTGAGCTTGGAGAAACTCGATCTTCCAGTTCTACGTAGCTCGAGGCGGGALG
GCATCACACCATARATGCGCATGCACACGCGCACCTTGAAGGCTGGECTTTTCTCAGCGA
GCTCAGAGGCTCTCGTEAGATTTCATCCTTAGTCTCGCTCTTCTGCCCCTTCCCCCACAL
GRCACAGGTTTTCCCTOCGARAMACCACACCCGGAAGCGTGTCACTCALTCCCCACALCA
GCGTGCGTGCCCTTTGCAATCTGCGCAGTCCCCALCATCACACATATGCACATTCTAGCS
CTCCAATCTCTAGGGTTGTGTGAATGTGCCTCCCCACCGATCCGATCCCTAAGARCAGAL
GARCCTCTAGACAATCGAAACTGCAGCATCAARAGCATCACAGCACATACARTCACALALCT
TTATGTGTCTCCTAGCCTGTCCARTCCCCCACT

[=] Bisulfite sequence

ek

XEL08E
]

453
forward

21131

BEDTHRAPITARTHRCCENTEET,
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@ Methylation pattern - Mozilla Firefox R i [
Elle Edit View Higtory Bookmarks JTools Help

5.8. B{EE~R—

Methylation pattern

.8.1. INE—2 K] va—K - Show ootions XELBSE
5.8.1. AF AL/ -V BIDS I A—F o e
Download figure” KRR E D) wHTHE AFILIENREZ—2FRTENT IO | 000000000000000000@
. L _ . . 500000000000 0088
—RFEhET . BOYYEBIEToEBAZLRTIATLIRENYIVO—FE | 0000000000000000800
ol 1 1 Jelslelelelel 1 lelel I 1 18]
hEd, 000000000 000000000
| 000000 00000 _ 0000
9000000 0000 00000
0000000000 00000000
| 90 00000000000000000
| 90 00000000000000000
|00 - 0000000000000000
| 90000000000000000000
| 0000000000000000000
| X DLBSE
5'8'2' o)wugi‘l @ Methylation pattern - Mozilla Firefox e ; [ [0 et
“Change figure” )2 0% ") VI3 HEICRIDEENNYEDLYET, BB dommt fiepmiocimistemociemiiop

Methylation pattern

X CLBSE

9000000
O.GGGGGGGG.OOOO....
ol 1 1 lolsielelelel 1 lelel 1 1 1619
ol 1 1 leleielelelel L leiel 1 1 1G] )
Ldelelel loielel lol L 11111 1])
| 000000 0000000000
Lddddd el Ll llel 1l J6l )
|08 000000000 00000800
| 9000000000000 0000060
| 9000000000000 0000060
|00 00000000000000060
| 0000000000000 0000060
| 0000000000000000000
L

X OLBSE
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5.8.3. nylYE=2

ERD4BBEORMNIBEIZRRTINTET,

5.8.4. A7 avOERT

4

— OO0
— OO0

GO COOCe e
SO COC OO OUHIH e
s L o e L e L L e
s L L e L L L L e
R AR Seees i L L o o L L L o
R A A 2 o o oty o o o o S8 o 8, o 4

“Show options” Y2 9% HV)vH T BE . AT avEANRREShET,
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@& Methylation pattern - Mozilla Firefox
E

lle Edit View Higtory Bookmarks JTools Help

Methylation pattern

iMEMk

Download flgura |

OOOOGGGQQQOQ.
ol lejslelelelelelel lole
ol 1 1 Jelelelelelel 1 16
O...GGQQQQ..@\
.CJ(_J(_J.(_J(_J(_J.(_J..

OO0

L

000000000
000000000

0000000000000
0000000000000

X CLBSE

X OLBSE
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5.8.5. EIMFELH1

COETIES /LERII LD CpG DHEBICERLELERRTAFIL

EDRENRRREINFET

5.8.6. RIDFEHE 1 DA T3>

BATaVNFGA—ADBH®RZEERICRLET, Fi-=.
“Scale to show” [IEBRDEBR DY A XIZHLT. ENFEITD
KESICEETERTTEINEEKRLET . "Renew’ REVEH
w9 FBEERBLI=A T av\SrA—aRNRBEINET,

@. Methylation pattern - Mozilla Firefox

Eile Edit \iew Higtory Bookmarks Tools Help

Methylation pattern

X CLOSE

000
<P
096 06

. ) In case of mismatch: @ show "X show bases do not show Show Cpl position wp @ bottem
Diownkcad figure | M%M Width of column 40 posis  Diameterofcacle ;X3 e Start postion: 1 Scale to show : 12
Cllrrni Height of row : 40wty Lime width 22 paals Eeverse position Rerew k3]
Q0000000000008 ed
0000000000000 08w
ol 1 ] Jelsieleleie] 1 lelel 1 1 lele]
ol 1 ] Jelelelelelel 1 Jelel 1 1 1ol )
00000000 000000000
0008860000008 008000
000080000000 0000000
0000000000000000000
0000000000000000000
0000000000000000000
00 0000000000000000
0000000000000000000
0000000000000 000000
X ELOSE
mr s e e s O0O00000

Husigghit
of row

Position from
downstiearn

808 eCe 00000060
g 000000
In case of msmatch ;g show "X" 4 do not show

000

o0le] 100,
0000

11 @@

=..

Start position” = -50

.

| Show Cp(G position '@ top bottom

Width of column =~ : 40 pixets  Diameter of circle - pixels  Start postion : |1 vl
I"ﬂghl of row - 40 jle:! Line wid -2 pixels Beverze FGS\HGI\ [ Hﬂ!‘ﬂﬂ

Scale to show - 1/2

Relative position of the first
base of genomic sequence

ouoouO

In casa of the

Copyright© 2008-2019 RIKEN All right reserved




2019 £ 5 A 14 H QUMA User’s manual

5.8.7. EIMiEH?2

CHORIFENAFILI7PAMRIICEICHDRERTLUEZET., ¥/ LES L

® CpG DHEICEFRGFEMRTAFILIEOREBNRTINET,

5.8.8. RIDFEHE2MA T3>

AT AV NSGA—EDEHELARIZRLET , Ff=. “Scale to show” [IERE
DEBDYAXIZHLT, ENFITORESIICEEBTRRTINEEKRLET,

“Renew” RAVED) I TREEBLI=-FATLavN\Sri—ahnlgEhFET,
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& Methylation pattern - Mozilla Firefox ==
File Edit View History Bookmarks Tools Help
Methylation pattern
= GLOSE
Centerline width: 2 poas Scaleto show 1172 Show CpG position ' top
[ Hide options . e .
Dovnload figure: Width of cohamn : ¥ pinsis Dismeter of circle : 27 pizeis Start postion ;| 1 @ bottom

' [ Change figure

Heightofrow - 40 pesals Line width
OO OGO OO 099908
QS0 S el el . . .

2 piais [ Reverseposition | Renew |@

Center bne width - 3 pizshs Scale to show

Dimmeter
af circle

= 108k
@ X = C CENEENE  Tes T T T G L g a®: 2 & & §
In case of the
“Start position” = 50

5 25 F IR
%ﬁposim top

is Stast postion : 1 tom

Fiasl Reverse posifion [

Rolatie pasilion of the first
base of genomic sequence
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5.8.9. EIMELES

COEIE., 5/ LESI LD CoGDMEZR IRIFERICRBIE-RTY H, CpG A BEREL

TWSBEEEANEL->TLENET (CpG Nt RAE) .

5.8.10. EIOEE3IDA T av

B TavNSGA—8DOBHRZEZEBIZRLET , £1=. "Scale to show” [XEFEDH
BOHALXIZHLT, ENEITORESICEE TERRTINEEKRLET . "Renew”

REVEV) VI T REEELIA T av_GA—aRBENET,

CpG Y =BT A D PO DRI

(CpG HARDELBEDE) x ("Scale of width” DiE)

b UR
Center line DIE(X

(B EBFI &) % ("Scale of width” D{E)

EFVEY,
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& Methylation pattern - Mozilla Firefox o] - o]

=

File Edit View History Bookmarks Tools Help
Methylation pattern
X CLOSE
Center line width : 2 piaats Scale of width: 2 pistetan Y| Show CpG position
———————— @ Hide options _ -
| Download figure | &c oy Diameter of circle : 27 pinala Scale to show : 1/2 top @ bottom
Heightofrow  : 40 pines Linewidth 2 pixets | Renew | B
—OO-O—C0C-O0—O0--——8——
—OO- OO C-O0—e- 0 —8—0—
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@ Methylation pattern - Mozilla Firefox Lo )
Ble Eatr Vew Hegtory Bookmarks Tools  Help

Methylation pattern

5-8.11. o)*iﬁ4 * C105E

Centerbng %adth: 3 pohy Scale ofwadth: £ piasibes Shiow Cpll position. ' top

COETIE, #/LERFILED CpG ORBEHIBREIRBSETINETH, | w0 0 I T e
_ . — e — _ R . —0-000—0-00—0-0—0—0-08—08-8 se—o
CpG A EELTWABSICELGLBVLESIZRRLTWSES ., EELGEETX MHMW{WWMWIH m
B e o S o I e *—e

5.8.12. RIOEEADA T Ay

BATAVNFGA—EDBHEERIZRLET , F=. "Scale to show” [LEHERD @b g | oot —ood
EROYAXIZHLT. EhEHORESTEECRRT A0 EEH®LET, e R e ese_see

Center kne width - 3 praate Scale of width : 2
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Line | &
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6. AR E—FDEA

6.1.

BB P S

QUMA DO#ETRBE—FEXERD LS
LTEEBERICE->TEY ., AFIL{EREE
BFE—FREILUTOENVDEYZET,

>

>

Y

B I LB E2DDT IL—TFDiNA
YILD7AMEESIZEADELTHEA
AFIEREHER OB EEE R
AFIAENR2—2 B D ER#RE T
L

& CpG H A FDAFILEIZDLNTD
2 DO IL—THETHERLDHR
HEEMIE 91. 249 vy—DIE
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2THO CpG YA EEHTAFILIE
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6.2. hyTIR—

6.21. 773> nRE
AT ERTTH DIV IEII)VHILTA T 3 ERRLET,
(FED

@ QUMA; QUantification tool for Methylation Analys:s - Mazilla Frrefox
File Edit Wiew Higtory Bookmarks Tools Help

(B Ee5c]

1 you have any questions/'commenty'sequasts atc., H“
plazss feal free to contact ;| gumaBedh riten (5

s QUantification tool for Methylation Analysis

You can easily align, visualize and quantify 1 ’
| bisulfite sequence data for CpG methylation analysis L

[® Overview: how to use QUMA, [®] Quick start [ Execute with sample ¢ data [=] Sample sequence files

@ (plain sequence. FASTA or GenBank format) B
The genomic sequence must be an unconvertad sequence between PCR primer peir (not necessary 1o m i
| comvert "C” to "T").
| ™ (uuti-FASTA format il or zipped archive of sequence files) [ Browse.. JA |

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

(o) (s A

6.2.2. ¥F> 3 1EB
AFavDEERRRSNET, (BR)

S ILEBHINE2DDTIV—TDINAF IV IT7A NI EANTE=HD.

3DODEHIAANT4—ILERBRNIAET,

@ oo oo o e oo e e S

e Ldr Yere  diglory  Doskmarks  Jook  pelp

M‘ RV
e ok e et pema gt chem o B

[ Overvew how ppuze QUMA [ Quick sy ™ Exccvbe with semple seguence ot (5] Sammple seouence ey
[=] Project name (opsionsl cnly comtsm “A-F°, “e-t", 006" “and ") 1.}
[2] Enter & tmget pencmsac ioqermce (PUR tepel) @ plai sodqeescr, FASTA o Gk fmmat =
-xqﬂnldlawtm-: sequence (PCR tarped) fll= g .i
[= Em::n-tﬂmfn_ M|
[ |
or wpkoad bivalte sequence e
(- FASTA forsat 8¢ of spped archive of ioqoescs Bei) Erown |
Sequence proep name foptenall
1 Agpldy sarmple binifiee soqoraces
[=] Chpticeaa Erarr secomd bisfe sequences o stasibieal sl (i sali- FASTA forsat) [}
or upload second bisulfite seqoence e for stattical malyss: [ -
(poniti-FASTA forman e or gpped archive of scoeomor flkes)h i S |
Sequence groop name (optienall
ol
o Comditions 8 cxchade kow quality ieqorsced = 3] Comwersion |
[CpH: CpAL Cpi, CpT) a ©=>T comversion
B Upper bt of encomaerted CpHi 5 (oo nom of Frwmd v of the gesomic Jqemce]
[ Lower bt of peroent comemmed Cpia ] G == A comrersion
B L et of s . " 0 mmm“mﬂwmm
B Lower bt of percent adestity @00 [ssarch bath sene and ahy
Pl () =
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6.2.3. #/LEBIIDARN

TaCzIMEEANLET (FF2av) . ANhShi-EE&1. BFERI7H(
LWBFIZTTASI IR EREFNDLSICBYET DT, RTEART—4H
DEAHNITVRILGYFET R, ZOFETLHEDYE A, TODIHE
ZICIFEAORBFL ", " "UNIEATEEE A,

RIZ, T/ LBRINZEANLET . &/ LBRIDAAFEF. ODEEAHNTS
Hikx.QI7MNETYIO—FTE5H%. D2BBEOHENRHBYFET .
DEBEAHTIESIE. ¥/ LRINZFIE—&R—RAIMEIZKYAALE
T ANTEDZS /LEFIDORKIL. 8.1. plain sequence 63K, 8.2. FASTA T
L FfIE 8.3. GenBank FKITHEYFET, FH#MIKI7.1. &'/ LEFIZDOLT]
BRI,

6.2.4. 7/ LEHIT7AIL DR

Q@774 NETYFA—FLTY /LEFNZEANTHESIX. 7YTO—FT3
I7MIVERBIRT B=HI—DHDRELEHI)vILET .

(COEHETIE "Browse...”RAVTI N, FRTHT SV —ICk>THRFE
MNELGYET,)
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& QuMA: Quantification tool for Methylation Analysis - Mozilla Firefox

|

File Edit View History Bookmarks Tools Help
ntification tool for  11you navs iny gsstionycommentursgasts ste A&E
ethylation Analysis plesse foel free to contact : gumiadPiodh riken ip
HOME QVERVIEW | TERMS.OF USE| | DOWNLOAD, | REFERENGE. | AGKNONLEDGEMENTS
[=] Sample sequence files  *
@
il
TITCATCCITAGTCICECICITCIGECCCTTCE0CT -
or upload target genomic sequence (PCR target) file = I
{plain sequence, FASTA or GenBank format) i
[ Apply sample genomic sequence
[=] Enter bisulfite sequences in pmulti- FASTA format =
or upload bisulfite sequence file = |
(emuilti- FASTA format file or zippe e
Sequence group name (optional):
= Apply sample bisulfite sequences
=] Opticnal Enter second bisulfite sequences for statistical analysis (in puiti-FASTA format) =
r@ QUMA: Quantification toal for Methylation Analysis - Mozilla Firefox Mﬂ
Elle Edit View Higtory Bookmarks Tools Help
ntification tool for | 1fyo bave sy qustionscommenty raguasts ste
ethylation Analysis pilease feel free to contact - gumaiodh. rikerjp B&E
HOME OVERVIEW. | TERMS OF USE | DOWNLOAD | REFERENGE | AGHKWLESGEMENTS
[l Overview how touse QUMA  [=] Quick stant  [=] Execute with sample sequence data =] -

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

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

(5] Enter bisulfite sequences in nmiti FASTA format

or upload bisulfite sequence file

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

[ Apply sample bisulfite sequences

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

B |
@ |

]

45



2019 £ 5 A 14 H QUMA User’s manual

6.2.5. 7'/ LEHT7AILDREIR2
I7MILEBRDF-ODFAT7RIT BB RINFT DT, 7vTA—FT545/
LRINIFAIVERBIRLET . EATESS /LBERIIOHKX(IZOLTOEH
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TTTACGTACTTIG
CGAGTTTAGAGETTTT!
CGARARATTATATTCG

TECETATGTATACGCGTATITIGARGETTGEGTITTITITIAG

GTATIATATIAT.

TGITATTTAATTTTTATAATAGCGTGCGTGTTITTTGIAATTIGCGTAGTTITIARTA ~

or upload bisulfite sequence file

(multi-FASTA format file or zipped ;e of sequence files
Sequence group name (optio

= Apply sample bisulfite sequences

[8] Optional Enter second bisulfite sequences for statistical analvsis (in multi.- FASTA format)

46




2019 £ 5 A 14 H QUMA User’s manual

6.2.7. NA(YILI7ALEFIT7AIL1DERA

Q@774 NEF7YFA—RLTID2BDT IL—FDINAHF N I7A RFIZA S
THBEEIE. 7YTA—FT 5771 EBIRTB=OICZ2HDORIEH)
vILET,

6.2.8. NAHILITF7AFERFID7AIL1DEIR2
T7MILBRO:=-ODFATATRBREINET DT, 7yFA—F§ 5/ 1044
LWIFAMBINI7AILERBIRLET . FRAARELGEI7AILEK (T 84,
Multi-FASTA B F7=I& 8.5. BINT7AILH ATz zip BRDT—hAT (FE
IAIWE)TT, FRTEAINAYFILI7ZAMRIIDOHKICDLNTOEEMIE.
[7.2. NAHIWIT7APERFUNZDVTL, [8.6.zip BRDT7—HATDERE L E
(Fv2) 1. 18.7. zip X DERIAINF DR T iE (V4 F0X) 1ZCK TS
LYo

Copyright© 2008-2019 RIKEN All right reserved

Edit ¥lew Higtory Bookmarks Jools Help

tification tool for
ylation Analysis

Flle

If yos havae 2ny quastions comments/requasts ate.,
plaass fasl fras to contact

- gumaBedh ricen jp

| L OVERVIEN. | TERMS OF USE | DOWNLOAD. ;|

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

=] Qverview: how to use QUMA

or upload target genomic sequence (PCE. target) file
(plain sequence, EASTA or GenBank format)
& Applv sample genomic sequence

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

[=] Sample sequence files =

ci]
i}

G ¥Usars¥humas¥De:| Browse |

E

@ QuMa: QuUantification tool for Methylation Analysis - Mozilla Firefox =
Elle Edit Vlew Higtory Bookmarks Jools Help

If yos hava any questions/commants's
‘plaass faal frea to contact

t'raquasts ate.,
- gumaBedb ricen 1o

_?] ﬂ E  ACKMOWLECGENENTS
2l e sequence files  +
W= -
3 My Computer lmdShortcut bo Liserl
=] Enter a target ger SSVIRSSR 03, pictork Flaces @) Windows Media Player ]
B B Moala Firefox
‘; LA 3
%=
| Deskiop =) Gmd_téaabb_mubi_fasta
!
or upload target | Emeu znd Suppart )
in se - | ,j,hcun:] ¥De:| Browss...
(plain sequence. Il My Documents Shnmez
= Applv sample [ e
[=] Enter bisulfite set ?r 15 notepad ]
e Fa ? :I;ai—:nlab an cdbfst
=
-
ioad . [T File name: [Gma_i1_plain_seq =l Open
or bisulfit’ Place: <
! i - Browse..
i FASTA f¢ Flesollpe  [ATFie: =l Carcel [ Browsa.. |
Sequence group fiame (sptonal).
= Apply sample bisulfite sequences
[=] Optional: Enter second bisulfite sequences for statistical analvsis (in multi-FASTA formar) i |



2019 £ 5 A 14 H QUMA User’s manual

6.2.9. NIHILIDFAFEFI2D A B

22BDT V=T DNAFIIITFANBINDT V—=TE2EAALET (A Fav),
RIZ.2DBDT V=T DINLF N IF7AERINEANLET,
DEEANTIHEE
NYILIT7APERIIEIE—R—RXMEEIZEYAALFET, ANTEZ/(Y
WI7AMRRHIDOHERIZ. 1 DBDNN(HILI7A( NEEFHIERILTT,

6.2.10. /NfHILIDPANEEFIT7AIL2DRIR1
@I7ANETYIA—RLT2DED T IL—TDNAHILI7A ERIIZANT S
BEIF. 7yIO—K3377MILEEIRTH=-HIC=DBDREVEI)vILE
T

Copyright© 2008-2019 RIKEN All right reserved

@ QuMa: QUantification ool for Methylation Analyss - Mazilla Firefox
Ebe Edit Wew Higtory Bockmerks Tools Help

7| Bttt |1

ol O | ONERMIEN TS QXA | JONMLOAD., | &
[=] Project name {optional ouly contain "A-Z", "a-z", "0-9", " "and"-") - GwE_Ji 183wk B -
= Emuul-mzmmcaemte (PCR. target) in plain sequencs, FASTA or GenBank format i}

CM TCEATCTTOCAGT ICTACSTAGCTCERES

Gh.i.GCd"'hl'CkCh c

et —Ecc‘r_qccl_—rrc{;xh_l_—r; Er_n—rl:cl_' CAACATCR

or uplnuil.-pet genomic sequence (PCR larget) fil=
plain sequence, FASTA or GenBank format)
= Apply sample genomic sequence

[=] Embﬂﬂ: scquwl::sllm'uh: -FASTA format B

CORTTCORTTTARGAGASTTGAGTTTIGACARATTCORTITTITACT (&
> STTTTITTTAZ
ITTIITIT

TACTTTITAATA -

wq:badllnﬂﬁe quu:eﬁle

(omlti-FASTA format file or gpped archive of sequence files)

Sequence group name (sptisnals -1

= Applv sample bisulfite sequences
[8] Optional: Enter second bisulfite

for statistical analysis (m muli-FASTA format) i}

>0nI_lEaake_seq Ol -
ACTCECATECTCCCEECGC AT GECE6CEOG6GARTTCEAT T TARGAGACTTGRET TTGEAGARATTTGATT TTTTAST £
TITATGIAGTITGASGT GEERAGGTAT TATAT TATARAT GIGTATGT ATATGT GLAT T TTGAAGET TGGGIIT TIIITAG
TeA T TTAGRGET I T T TG GAGAT TTTGI TT I TAGT I TIGTITIITTGT T I T TTTT T TATARGATATAGETTITITITIT
GRARNATTATATT TEEAAGTETGT TAT T LART T T TIATARTAST GTIGCGTSI TITITGIART TTGTGTAGTTCITARTAT -
or upload second bisulfite sequence flle for statistical analysis

(lti-FASTA format flle or zpped archive of sequence files
Sequence group name (optiona
& Apple sample bisulfite sequences -

Brawse...

@ QuUMA: Quartification tool for Methylation Analyss - Mazilla F«d’m‘ ==

Fke Edt Yew Higtory Bookmarks Tools Help

: m”

1 yers hive any guastions commant s ragsents ate.,
Phease Foul froe to contact - pumafleshrilm
DOWNLOAD, | |
[Povvmerme e X

[®] Project name (optional only contain "A-Z7, "a-2", "0-9","_"and "-7) @ GO0 16sskb icifi
[®] Esnter a tarpet gencmic sequence (PCR target) in plan sequence, FASTA or GenBank format ]

or upload target genomic sequence (PCR. target) file T —T———
(plain sequence, FASTA o GenBiank format) herctiumaine] Broe.. ] |
2 Apply sample genomsc sequence

[%] Enter bisulfite sequences in muli FASTA formeat lii]

of upload bisulfite sequence Ble
(muli-FASTA format fle or zipped archive of sequence files)
Sequence group aame (opticnal): 1
= Apply sample bisulfite scquences
[®] Optiopal Enter second bisulfite sequences for statistical analysis (in niti- FASTA format) |

Colpersélisra¥De:| Browse...

u(nphnds:cmdbmﬁ:soqm:ﬂ:ﬁmmdmdyﬂs

48




2019 £ 5 A 14 H QUMA User’s manual

6.2.11. A YL IPAFEFITF7AIL2DRIR2

FZ7AIVBRRS = DFATOATNRRENFT DT, 7yTO—FF5/34

YILI7ACERINITFAIWNERIRLET, ERABELGZD7/IILEXIEZ1DBD

NAYILIF7ANERHIERERTY

6.2.12. N (Y ILD7A NEEHIBR A 4

> BOEVWASYILIZANRIIDBREDODLUTDNGA—2ELE

[SHCTEELTTFSY,

NAFIIDPAREBEShiEh -5 DD LB
v EHEINLMST= CpH (CpA, CpC, CpT)DE D LB TY

> NP7/ ERDED TR (%)

v "EFEEhi- CpH D/ TRTOH CoH D" D TFRIETY

> ZRAIYFOHED LR

vV SILABIEDTSAAUMTCOIRATYFEEH(XvrvTE2E8L)D

LtBTT
> RSO TR (%)

v TILRINEDTIAAVTORRED TRIETY

Copyright© 2008-2019 RIKEN All right reserved

& QUMA: QUantfication tool for Methylation Analyss - Mozillz Firefo

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

or upload second bisulfite sequence file for statistical analysis

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

i OVERVIEW | TERMS OF USE | DOWNLOAD || REFERENCE  ACKNOWLEDGIMENTS

Conditions to excinde low quality sequences @ 3] Conversion
(CpH: CpA, CpC. CpT) o C=>T conversion
& Upper mit of unconverted CpHs 5 " (conversion of forward strand of the genomic sequence)
= Lower bmit of percent converted CpHs %50 G = A ‘-""1"“_550“
e e cher 10 f:::rs:nn of reverse strand of the genomic sequence)
= _Lower lmit of percent identity oo {search bath directions and select the best result)
| Resst | [ Submit | Hide options

Eiba Eﬁt View Higtory Bockmarks Tools Help
L
| [ Project name o JJ i

[=] Enter atarget ge i

or upload target oo
in s . e:| Browse... r
= Apply sauph

[*] Enter bisulfits 3= i)

(i) sampie_penome_Fasta

2 shortout bo Userl
or upload bisulfi | _)I ool
mfti-FASTA fi Je| Browse...
Saquencs group |irt_1Esabl_mutlests = Opern |
= Apply sampk [6rFies = =]

[=] Optional- Enber sortr i SeC e T S Siy =0 ya (e T Fis o3 TOraity - B
or upload second bisulfite sequence file for statisticel anafysis re—
(oiti-FASTA format file or gipped archive of sequence files)
Sequence group name (optional). | 1Gaskh
= Apply sample bisulfite sequences

& QUMA: QUantification tool for Methylation Analyss - Mazilla Firsfox % [EN=
Elle Edit View Higtory Bookmarks Tools Help
o tification 00l for | icycs bavs zny questions commentsisaquests ste.
m’.m Analysis ‘plaass faal fras to contact - gumafedb riten jp =R

Erowse., .

49




2019 £ 5 A 14 H QUMA User’s manual

6.2.13. MY ILIFA EBRFT

INMMYFILIFARERI C=DT, GOA DELLDAEN, DEYAALES /L
BEH D forward/reverse SEDELLDEMNAYILIPAREBRSINTIVSE
THEMNEBLLDRIDIEHE /N1 ILITF7A PCR THEIEL TSN EIEELE
To ANALES/LERIIZHLT/NIHILT7AL PCR DTS4 —MNERETE
NTWBEBIE"COTERIZHVYET . ¥/ LRIIDOFHEIZHLTPCRTS
AT—NREHESNTVAIE S GOATR " ERIRLTT S, "mA"%EIR
L= & 1. mAISEIC OV TEFATHA . KYEHNLSLLVERABEBIMNIC
BIRENET,

6.2.14. BITDEIT

"RITREVEVIVVIL TR ERBLET . Z<DHEE. B TRENHE
ER

Copyright© 2008-2019 RIKEN All right reserved

& QUMA: Quantification tool for Methylation Analysis - Mozilla Firsfox
Elle Edit View Higtory Bookmarks Tools Help

b %hﬂmﬂm" tool for ;‘I::: ::_:I-eirt_vrimc:.::cmtumn w. | gk
s nalysis

ol

gumeaBiodb rikew jp
OVERVIEW = TERMS OF USE | DOWNLOAD REFERENCE = A:HNIWLEDGIMENTS

|mn—|i-FASTAformax-ﬁie or zipped archive of sequence files) (B T R

Sequence group name (optional):
= Apply sample bisulfite sequences
[8] Optional Enter second bisulfite sequences for statistical analysis (in muli FASTA format) 2]

or upload second bisulfite sequence file for statistical analysis

(multi-FASTA format file or zipped archive of sequence files) lsEmnen
Sequence group name (optional):
® Apply sample bisulfite sequences
Conditions to excinde low quality sequences @ 3] Conversion @
(CpH: CpA, CpC, CpT) o ©=>T conversion

& Upper lmit of uncomverted CpHs 5 (conversion of forward strand of the genomic sequence)

& Lower kmit of percent converted CpHs 950 C’:’A_c‘:‘“m ot

e e s 10 f:Bu:.:rs:nn reverse strand of the genomic sequence)

= Lower lmit of percent identity 20.0

| Resst | [ Submit | Hide options

& QUMA: Quantification tool for Methylation Analysis - Mozilla Firsfox
Elle Edit Vlew Higtory Bookmarks Tools Help
Reytation Anshysts, | Lmimmsmmem s | BE

E OVERVIEW = TERMS OF USE | DOWNLOAD REFERENCE  A:ANOWLEDGEMENTS

ol

lmnl-li-FASTAformaI-ﬁie or zipped archive of sequence files) (B T R

Sequence group name (optional):
= Apply 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

—— |
(multi-FASTA format file or zipped archive of sequence files) lsErmuse.)
Sequence group name (optional)
Fl Apply sample bisulfite sequences
Conditions to excinde low quality sequences ) [ Conversion [
(CpEE:CpA, CplC., CpT) & ©==T conversion
= Upper kmit of unconverted CpHs. 5 (conversion of forward strand of the genomic sequence)
(& Lower kmit of percent converted CpHs. 950 G=>A.cu:}\usim dorth
= v t
5 U fmit of aligament i ches 10 (:;:mmw“ reverse strand of the genomic sequence)
= Lower lmit of percent identity 900 (search both dirsctions and select the best result)

Hide options

50




2019 £ 5 A 14 H QUMA User’s manual

6.3. MEBRITHER—Y
6.3.1. MIHBIRERER—BE
BITHEER—JIEELTO32D I 3y THEEBINET,

B. #EHAYIEHR
C. BENAYILIFARRIIZDLTOIEHR

Copyright© 2008-2019 RIKEN All right reserved

e

B v e, ST i

Resulis of stovissicol enalysis

L Y ]

1 s

% Sammmary ol bsFometos
Smmbar wlbe ey v
Pren o Lempholnrge Mambesl g ol
mm mimm pmaay T
e | el
L aki in 8000 . L
= Biwh el dwin
) e M o@m # R W m @ e N e
L T T T T
= R R R MR B LS MR RN 3
W L L ]
—-d L ARs H poflf 8L R

] T D
Bl B O G B R R P R

ornten of Pk s i brsd T8 HE LS TS BER LS RN DS R AR Y
i iR PR e R AR S P e

I B FE AN L IR i e LD e
Tr— Ay P B HER R WA A
iH W TR R R AR N YR AR En
— e me e AR B SR e B EE P
- Nl BN WE A M R W DS BT e

s B A R M 0L TP B R W
ovgley of Fabeery mumnipni (10 600 A | A AR AU B A e

ENFEMMVMEEEEEEREERREE EE

B

¥ ]
£

= " ECTE e

a| @ 5 T

< | = ST

& v T TV I TR

| o= (LT 1

[Parei| [Beres L

R L L i
=
—
bl LU L !
ami |
S i |
e e
= Misii sguaes s lfcgasian e
Vg || Bowm | iyl sl dels | | o vienwd, dem
P [RP—
e e e P
i S 1Y 1B TITEE I T R TETT T e e T T
1 e 1 e 04 B L EE & BT spessis s massaata g
i 1 g 14 ROl O W () B i
4 LR RN ] F ERE LT L T R D T T e L LT ]
g S ey 0 B0 AL EOE BF BITD RN aeiepis s piabidaiiak
B s I DA CEID R B LI el s i e
Ir o M g BN ATIRTE BRI sesssia s pasE o amiasE
| BE St iy 4 R R T L]
I L R e RRLERE R S e e L L L L)
e S 1Y g 10 P Al E N 0 LU ED seessid s peeRasaaE
o Gt U a8 WS R W 06 ECE ee em s e
Ll e Mg 00 PO R L0 L seaasid s e e E
- Sl TU iy 16 R T e e bt
Ll ¢ e T e 06 LN (R T | 1, i e
& ¢ Gt ey (8 RHTE "RL TR ) S e, Yol v i
& v e e 1B LRITRCLLTE O LR
i g B IDrHI(FD 3
ke g & Il &N mE WL ERE seresigs mappasiasny
o' ks sy 01 LRI LT 0 R R R T = L T
a kb wg L I0E RIS T TIER T T

i Wl B R R e el
HIAD § M ssmm s massa s
Wl EE T R BRran s e R B
B T
ey T LI D sease s maspa sl s
BT I e T
HN(MED & I T sk

i, e oy i
© s e e e e B

1 26 s, S e S

SL e, T

T s, S e

51



2019 £ 5 A 14 H QUMA User’s manual

6.3.2. MHBEFIERER—IHME2

@ qUrMA: QUsntification ool for Hetrylaton Anakyss - Hazils Frefm *e-%m

Bl EdR Yew Hgory Bockrarks Tool Help

) T 'wh I wrn R e e ST oorE e £ Tt wt
e tion Analysis plasn ol frea b coviact:  puragiiogh vibe o
) NS

OVERVEW  TERMS OF USE | SIsHLOAD REFRERENCE  almatve oy

|

BAE

Results of statistical analysis

A)

B)

B A
5/ LESIE. CpG Y AhDE. AhShiz=nNAHIILIo7A ERFIDHE.
ROV SN FIIL D7 PRI DBF O RBHTSNFET,
METHIRER B
& CpG HAHMMIDWVTDAFILESI TV CpG DEIGELEESHIZ. 2
DOTNL—THETOAFILIEOREDEVDHHMLTHEEY
(p-value) BARENFET,

249 —D EFEREREIRTE & CoGHAMIDNTDAFILILEIEA2DD
NAYILT7ARERIDT IL—THTERLGEOTLSHNESH DIETHIEESRE. 7
AV —DIEHEEERETROTOET, Taviv—DIEHEREEREL 2 D
DATI)—DT—EDEELTNEINESIDERTET DD/ INTAN) VY
B FETT . OFLIEDRYNMBATELBIERAROONES,) &
ME9.1. T4 v—DIEEEERE FEIZSLY,

T RAYb=—0 U &RTE : B 2KD CpG DAFIILIEDEIEIZDNT, 2
DDNAYILIT7A MRS D T I—TRTELE->TLSNEIHL DHETHIEE M

. X RAYP=—D URETTROTVWEYT, Yo RMvb=—D UREI(E.

= Summary of information

. SRR B Mumber of Basnlfie reppences
Frogect group pame  Leogth ol arget Nemberol o pctuded ¢ bstal
name gemome sequence  Cpilex
greapl growpl grawpl group
Om¥_J1_lSaskh 1 1fasbb 453 13/3/16 I0/6" 16
[=] Statistical data
Tl pasition ® 43 4% B4 TR 38 W 1B 1M 15
’ W3 N3 612 W ORI R Ul 15 R M
o B2% MMs O R BI% LT L5 4% B 6%
W0 19 U0 B B0 L0 IR 0 RIR e
e e 08N EME 0% BME 0F% N8 WM 08N BMe M
ol WD RO 4T W M5 8D RE 65 YE S
BI% NN TI% 45 BI% BN NN X% R UM

| P-valug of Flsher's axact test [ oo0s noess 20152 004 00016 00098 L99E ROISL 08016 DTS

Cpls panitisn 198 2313 XIE 343 M6 D44 AW ME AT Taial

(EL LI EE T S LU E s KR R L T B L [alat

F 0% Hfe ST S1Fe 0% 10BN B1e TERN BIMe T4

Ma-Cpt &0 48 0 838 &0 &M0 Ea8 R0 408 4k

1623 1303 1628 b1 IR 1S abld 1S W] 1k
EEN EiMe UM M TEIN 8N TEMe ARDW GRSl 1M

P-value of Fisker's exact test B S0108 0838 10000 QB05F BDG0 BU0GT QI2ER BOTIE OBI0E  (DOR

AN e OB BiMe 0PN S0EN SRUMe SOBW 4BiMe 11

P-valwe of Mann-Whitwey T-test B B
-
o L 1 |
ot 3
o | T [

R Flh

DAL 2 BOT—SMOBIMERET DI=OD/VNFGAN VI TFETT .. QEINENDAFILILEIEDFHEDENIEART
ELBIHRAROONES,) FHMllE9.2. T2 -Rfyb=—D U BE"ZTEFZE0N,
ELLDHEFETH AFIMED/I— DBEVEEBRESNFBA, F . 1VTIOTAUTDEILGTUIVERRNZ DNA

AFIVEDENERHTERE A (REBNICZE, (1)50F L7 50%DAFILE. (2)0%AFILIEE 100%AFIVIEA 53T D,

D2 /=REANTEFEA)
Fl=. & CpG YA rDAFILEDREZ LB L-BER LR TSNET,

Copyright© 2008-2019 RIKEN All right reserved

52




2019 £ 5 A 14 H QUMA User’s manual

6.3.3. AFILIERELBOMERDEIYEZ 1
;‘9‘)L1bﬁ%kb§i®ﬂ§ll&"0hange graph"fDU/O’éb')“}b'd'éhtftﬂUﬁ‘zéhtb‘_lﬁﬁf'é'o (EFE)

@ QuMA; QUan ntification tool for Metrylation Anoysis - Mozl Firefox

File Edit V|ew History Bookmarks Tools Help

I SE3E § O

T B it

If you hava 2y guasticans
ﬁhmmm to contact

HOME OVERVIEW TERMS OF USE  DOWNLOAD
PG posiion 198 212 218 42 246 264 338 33 375
1 12713 113 13 I3 13 ¥ A3 Wwas 13
i 913t BAE% 692% 615 923% 1000% 923% T69% 913%
4l Yo T 010 610 10 10 I 410
MeCpt groupt

A00% 400% T00% 00% 60.0% 600% 600% 50.0% 400%
1623 1523 1623 323 1823 1923 1823 1523 1613

. 69.6% 632% 696% 34.8% T83% B16% T33% 652% @0%

P-value of Fisher's exact test [T 00136 00393 10000 0.0059 0.126% 00237 01269 02213 0.0138
| P-value of Mann-Whitney U-test [ 0.0004

T

il =T 3 3

uzaBedh etz - ¥
|

REFERENGCE | ACKMOWLEDGEMENTS e

Tonal
1827246 I

T4 2

43180
158%

231436

53.0% i

0.0000

-3 L L
ES

curd |

| Ll
& rasttion
= Change eraph 3 | Dopnload grash

=] Bisulfite sequence information

¥ Show options

[ Feset | [ Renew | [ Downlosd statistical dats | [ Downicad alicnment data |

mismarch (gap) /

G gl I w5 ST L)
]_ 1 Gm9_J1_seq 100 P(1)/453(998) 6 2131 (%85) cvcoocoococoecesess
22 Gm9_J1_seq 03 0(0)/453(100.0) & 0/131 (100.0) ceoooccocosoooceses 5 _ 7
) Gm9_J1_seq 14 00y /453 (100.0) & 0131 (100 0) cesscccocoesscosesss i _=_ okt
4l Gu®_J1_seq 12 2(2)/454(99.6) 9 (/130 (100.0) cesscococoeecosence : I| f

6.3.4. A FILILRELBOBMEROYIYEZ 2
“Change graph” D2 9%&9)vITAHZEICRBYEDLYET,
1L20DEIE CpG DUEBERRZIFIXEFICKMESE-RTTH, 3
—7OHEIFEFELGAMBEMFRE RBISE-HTIEHYFEA, (AH)

......

1|

i

p1

7Y

o

Copyright© 2008-2019 RIKEN All right reserved

=

-
L]
" = 17
L
-

= |
w O
[w_]

w O

w O

53

it



2019 % 5 A 14 H QUMA User’s manual

6.3.5. AFILILREBEROBEROA Y O—F

“Download graph”7RA2 &) VI 5 ETHAFILIERELLBEOME
B%Foo0—KR352EMNTEET (ZDBRRATRIRISNTLSHEAL
Aooo—kEnEzd),

3} QUMA - Mozilla Firefox =0 %
Gle  Edt Wiew Higtory Boskmerks Jook  Help
; tion tool for ¥ypors b my quasmiononmmandvgust
thylation Analysis | riiieis oo : amoled ki
| HOME | OVERVIEW | REFEREWCE | ACKMCWLEGLMENTS
AR o33 pddbe 602 415% 013 1000% 023% TES% 013% Td0% |
Me-CpG - 410 &0 W0 040 &10 &0 &0 510 400 4845
Labiad A% 0% T 00 400% A00% G00W SOk 40086 I5EW
il 163 1523 1603 823 18@ 190 1833 1523 1673 2310436
A% A3 2% 694% 348% TR E16% TEOW 653% 40e%  S50%
Povalwe of Fisher's exactiest 001246 00353 10000 00059 01259 007 01360 02213 00136 00000
Povalue of Mann- Whitney U-test 0.0004
.
3 |
T
Fv
-
oard i J I | I
N | ||
Lok pasiticn
(2 Change zravh - ¢ Digwnlosd graph |3
(=] Information of bisulfite sequences [E Show ophions
Fesat | Renew |  Download statistical dats | Dawnload sligiment dats |
mismaich (gap)/ -
Sequencs 3 Me- i A
growp Mo, order exclude aligmmeni lemgih atiern
" - mame (%% identity) Cp& (%o comveried) S *
n T Gm 1 _seq 10.seq I/ a3 goes & M3 (95 coocoooooocoeceeeee
2]z I Gnd_Jl_seq D3seq DO A4S0 6 V3 (000) 0ess000000800008488
33 [T Om9_JI_seq ld4seq DM ras3 1000 & S (1000 oeeecdsoodeeoldedon
4 'd_ I~ el 1 aem 17 aem J T gl 00 Ay =] R L Y T T TaTaratatatar Ll L L e ] :I

Copyright© 2008-2019 RIKEN All right reserved 54




2019 £ 5 A 14 H QUMA User’s manual

6.3.6. MEHBITBERRA—OHMES
C) BNAYILITFPAFEHIZOVTOER

NAFWI7ARERHET IN—=FZ IR ITTRRSNET,

1. F/LBRINEDTSAAVNTOIRTYFO. HHEMELGE
AFILEENTLVS CpG DI
N YILI7ARE#RESIEH 57 CpA, CpC, CpT D
CpG DAFILED/R3—2 (BIUMAFILIESH T CpG, BHAS
AFILESHTLVEL CpG)
BHENMEWEHIEIN=/N\LHILI7AREFIZDLTIE, AFILEED
NA—=2 (4) [IRTFEINT ., T, FEHIZE oD ENFREET
mSNFET(1LRU3.),

>~ oD

Copyright© 2008-2019 RIKEN All right reserved

[=] Information of bisulfite sequences

B Shewr ophons

group Mo, ender exchude

T T

Lo IR T T ST T

-

i s 1= B e
= 0CH O LR O R OO pClh O fCh O pCH O pd

q T

(k=0 [ <~ T T - = R i

()
= ICR O ICR O 2R OO - O pCk

1 1111 1 1 v S

(== O -
G

=

|3

Renaw I

g

Sequenes

Cmd J1_gaq 10.e8q
G J1_pog 03 pey
Om? Ji_seq ldseq
Gm? I _eeq 12eeq
Gm®_J1_seq D45eq
Gmd_J1_egeq 16.c0q
G J1_pag D8 pey
Cm? I seq Olseq
Cm?_J1_seq 07 seg
G _J1_seq 11.5eg
Omd _J1_seq 03 seq
Cimd T peg 13.8ey
Cmd I seq Olseq
Chm®_J1_saq 06 seg
G _J1_seq 09 .aeq
Omd 1 _seq 15seq
Gm®_| fnabby_awg 02
i1 éaalib_seq 09
Cim?_ 1Gaskb peg 01
Gm? |daabb geq 11
Chn®_1Gagkb_geg 06
Gmd_1emabb_aec 11
O _16aabib_seq 04
Cimd_1Gaskb peg 16
Gm? |daabb geq 10
Cm?_16aakb_geq 07
Gmd_16aabhb_geg 14
i1 6mabb_seq_ 03
CGm? 16eskb pag 15
Gmd_| Ganbb_seq OF
Cm®_16aakb_geq 03
GmP_16aabb_geq 13

Download safstical date |

aligrment length ‘hé

(%0 idewtity)
1017 453 (99.5)
i (0 ¢ 453 100 0
0 (T # 453 (100.0)
2(T) 1 454 (99 6
0 (0 4 453 (1000
I () £ 453 (99.6)
i (0 ¢ 453 100 0
1 (T} £ 453 (99.5)
1(1) 7453 (998
1 (I £ 453 (99 E)
3 (M) £ 453 (99.3)
1(L) ¥ 454 (99.5)
1 (T} £ 453 (99.5)
314C48) F 633 (50
241 (176 £ 535 ( 551y
3(1) 4453 (993
1 (T £ 453 (99 5)
3(1) 4453 (993
5(1) /453 (985
0 (D) ¢ 453 (100.0)
1 (0 /453 (995
202 F A3 (906
2(L)# 454996,
T(1) £ 454 (996
1 () £ 453 (99.5)
1 () # 53 (96 0y
415346) F T (44D
107y £ 457 (97 )
a5 (198 811 (427
414341) 1 T2A (42D
265 (198§ B10 (42 Dy
450 (400) £ §10 (42 1y

H

11

‘uncemried

131
0¥131
0f131
0v130
0¥131
1131
0¥131
0130
0¥130
17131
13l
113

1F13)

0v131
0¥131
0¥130
0131
113

0¥131

Meikylation patiern

[efebeeleRabedslelal el 2o L L L L J
(=L R=gaeleldeletal Leletalel L L L]
[+ 2 TefeledileRad o Ledal 4 2 Hrkel
[l L2 Lebsielelelel L Ledel L4 Ll
L Rel=dl felelel Sl b L2 LD 2 Ll
LE L2 1L Redel D10 L 2+l b el L J
LALLLE Rl b L L=t Ll L Ll
(IE-S 1T RTL 222222 2]
LLE=L LT R L2l Ll Ll Lyl
SRR RRNRRERRRRRRRS
LLER L P Ll Ly Ll y L]
(LR LE L L Lttty Ll

(IE2ITRTL 2L L2 L]

G000 0RO 0HO0SGO0GOD
[leledelebal Tolelelelel Telelelelle]
[eRelegsleRaielsbeluleletedel Sel L Le)
[+feleslefaledileRal L Ledililalel Lil
[elel=delelel Tebeladelel Telel L0 Lol
[2Re2=0 1o =R 1oL 2000 L 2.0 2 2 L
[leledeleRaleleleRel 1L 2l L2 L
[eRelegsleRaielslelal L0 2ol L L Ll

[+feleRalefal TileRal Bl 20 0 X T L J

Download alignmernit deta |

55




2019 £ 5 A 14 H QUMA User’s manual

6.3.7. P33 AVLDER TR

BFDV0EDIVITBETIAAMNR=UHBEE. '/ LRIENNA(HIL D7
APERINDTIAAVMEBRNRBRREINET  FIAMAVIR—=U[TDOVTIE, 6.5.
FIA I R—=D ICRBEShTOET,

6.3.8. NAHILT7AFEFIDERSN . IEBRIM
BIRHLSBRNALIEZWDNLY L7 ERFINHHIHEEIL. “exclude” Fry IR vo
AREFIvILFET, Tz BICBRASHTUOENSHIIL D7 EESIZERERICINZ
BIHEEIE. “exclude” FTYIRYIRDFTvIENLET , TLT. “"Renew”REY
#9)vOLET (ZD28HS " Renew " RAVDELLTHEBNEEA) .

Copyright© 2008-2019 RIKEN All right reserved

) sy 14

Con®_ [ finabb_seq OF 41
Ce®_|Gusbk,_seq 03 43

40 ) £ 911 (42T}

=
roug No. | oxder  exclude g“‘m‘::“ '""“.:Eﬂ L,'“'“c uncomvried Methylation pattern
(% identity)
1 h | Ol _J1_seq_105eq 1N/4s3(998 6 2131 000000000000 S0Eeees
2[i T Cu9lceq03seq  0@/453(000) & 031 0800000000800008Eee
33 T ou®t_eeq deeq  O@/43I000) F 031 oweecooccoseccessoc
4|4 [T Cuo® )1 seq 12seq FIr PR T W13 cesscoo0cOeeOORRROe
5[ 7 Gosil_seq ey D@/AEQ000) 12 (31 60008000808essesses
6[6 | T Om9l_seq l6seq  2I4S(99E 15 11171 sessssccesssecesces
17 [~ Cof 1 seq 08seq  D(@/453(1000) 15 (/131 seeeesscsssscssescs
26 I On@ 1 seq Olseg  1@745(995) 12 0130 eeo .
29 [T Co® )1 seq 07seq 1N/ 4a53(9n 18 W13 secessssssssessssns
oo [T Guo_J1_seq ll.seq 1)/ 453(998) 13 L3l 480880088 8800888888
ufn [ OwS_Jl_seqOSseq  3@)/453(993) 13 231 eex seses
iz ™ CoJl_seq 13seq  L(I)/454(998) 19 L1131 sew .
15313 T OuSil_seq O2seq  1@/4S(%95 19 1131 sesssssssssssssssss
1414 W Cu® J1_seq 06seq 304(245)/633(504 1 12 i
1515 F w8 il_seq 09.seq 241 (176)/336(350) 13 3
1616 | #  Om9Jl_seq 15seq  I(D/4SB(993) 13 130
=19)%)
3 D atatoe Ancaks | Ry
; HOME OVERVEN TERM OF USE  HEFERENCE  ACKMOWLIOGLIENTS | DGWWHAGAL
B[S | F GeS )l seq Oiseq 24 (TR I(I50) 13 %93 =
LWflE | F o giseqlfeeq  BOAS(RD 1E 0 Gam
1z [_ T Gaf 6wk peq 17 |J/42(WE 3 13 S000008000008000000
WBE | Geb_losik_sq B 3(0i4REHH 2 W13 ooo000e00OCON00D000
B F o lfmbb g 1 S(h/4S(RES 3 130 56860500 60500080880
W[ 0 Ca® lfssbk srq 12 OQL/SBQOD 3 Wil soococosssescoocoss
I T CoS_lombbsq 6 LI4B(WE 5 W3] GOOCOCEH0a0ORaTNE 8D
id [G T Ga?_lGsabb_peq 11 Imidz(me 7 W30 2ooeeecanoceecenees
B Ged_lGwbb mq 04 2(IAM(ME 7 Wi So00000000aSEcEREnE
M Cef_lGmbb seq 16 I(Lr4%cHG 7 13l soscescaccesscessce
2 BEF omb lfwmbb s 10 L ASEE 8 W13l soococecsoscecessss
A D Con9_l6uabk_paq [T 13(0/4T(960 £ 138
Z[T | F Cat_lowbb_peq 14 4G TMGMT 4 o)
# fiz O G| Gnabb_paq 15 MR 5
1=
=
¥
173

1999

C?_| sk pag |3

4034l /728 425
8 810 42T)
) (A0 £ 210 42 T}

Fezet Dewnlosd statistical dets Diownload sigrment dats
ol

Copyrightd 2007 RIEEN Cenber for Developmental Bickogy Al ight resarved

56




2019 % 5 A 14 H QUMA User’s manual

6.3.9. XM HILID7A ERFIDERS . IERRS 2

EEHRMRBRESNFTET,

6.3.10. XA HYILIT7AMELFID AU SREZ 1

HWAREFZ=LVEEFID “order IMDBEZERLFT (BUEDHIBICHREBEZOSNFET),
ZLT. "Renew’ RAVEV)VILET (ZD2HS " Renew' RAVDEELTHIEWLVEE

Ao

Copyright© 2008-2019 RIKEN All right reserved

5 IR 1A x B =
Ble Edt  Yew Hgory pockmads  Took  Help
mlﬁm Ll O ———
T T S ——————
iy DRy JERRLOCE, 1 1
ufis o Cuad M _suq Dhaeq 241 (170536 550) =
16 [is P Omf il seq 15seq ()4 18
E[T T OnP_lfebh eq 12 LAG{RE 3 1131 0000c8atas0e80808D
1B 2 T Caf_loabb_mq B 3(D/4D(WH 1 W30 2ooc0oestesoesososs
B T Geftbwbk wq 0l S(hracRES 3 11130 coooosoosocoooRcess
M P Masbh seq 13 O@/S3Q00 3 Wi 5000000000880000080
5| Cmfifmbb seq 06 LrdSH(ERE S WIS @00000e000008008080
| T O lfebb_sqll ARG T WIS 50000000000 scRees
B T Caf_lomabb_peq 04 J(D/AS(9PE 7 W3] Soocos0stoteecesece
#ME | T Geflimbb_mgl6  20i4(0E T R T T T ——
i B | F o lfmbb seq 10 L@i4E(EE  E 1131 Go0000eaTORcRTREe .
[0 [ Ged_lfaabh seq 7 S@4E(%0) £ UL 50000500008e80" 08D
77| T Caf lfmbh peq 15 O@AT(ITE 5 HIIT cRoOOeRsR0Caooeeoss
1 iz P OGP _I6nabh_psq 14 415
i3 W G lfaabb_seg 15 550
ELR L] = Gl l6aak_seq OF
a s R Gl lduab_seq 03 4
2 fis P (a9 linabh_seq 13 40 ) S60107
Resst | _Ranaw Diownloed statisticel dete I Dovmload signment datn
Copynght® 2007 RIKEN Center far [ ] Biclogy All =
S L
Y T —
HOME CERWEW | TERM OF USE, | MEFERENCE | ACoowsscea | DOWNLOAD.
[=] Information of bisulfite sequences = Show optiven =
Download steshonl dota | _ Downdood ligement dots
groap No. snier ewhsle 5‘_“"_" R el :e
Py
{4 £ T Gmd_1l_seq 1000 Imraacmen ¢ I 20000000 0I00M0IEeee
i T Oupfl_seq(eeq O@/ANQEE € 013 08000000008000088NE
x| I Omd_Jl_aeq l4sq I@rasind % B3 Seee000000SRI0RER00
ale © Omd_Jl_seq 11 eeq I@IAH(BE  § 15 oeescoo000eROORRROe
i C Oopfi_ssqDdmg  0@/4R 12 n
afs [ Onpflseq ldeg  IOUASI(HE 12 U1 sssssscossssscesces
i © Omd_11_seq 08 saq I a0 16 G101 sessssncessrcersnce
4 b4 T Omd_J1_seq 01 seq 1mra3 w18 13 sscssssssssnsstsnss
' 2t [ Onijl_seq g LIGIED 15 01D sscssssssssses
B0 F oedieqlimg  I@M43(HH 1 143 esos
wfiT . F Ged Nt aqdleg 3@I/43(%3 08 13 se- sassssssrssssnss
1zl God N e Mseg LM AN D 19 111 sesssssssssrssssnss
1313 F Ond i seq (e 1IN 19 113 sessssnssssnssssnss
Wlia P Ol _seq Mg H4QE)163(0H
L[5 F oo leq@eq M00/6(09 13 &5
e F Ged_I_seq 1mg IMrAwn 12
B[ o lbeshh seq 02 1@AS(85 2 113 5000008000008050000 =l

57



2019 % 5 A 14 H QUMA User’s manual

B =
e e e
S o> - HOME DVEAVEW TERM OF USE
6.3.11. MY IPA EEFNDAEREZ 2 .
> - ( > [® Information of bisulfite sequences ¥ Show options o
EAEZﬁ%b }iﬂkéhi? o %n%nwl \4ﬂ-)b774 I“EE&“ w 7}b_j'iq$ﬁ L-C _Reset | Fanew | Downiosd satisies dets | Dovnisad algrenent sats |
m&gz%ni?— g e %ﬁ: ;;unmﬂ Metkylatien patiern
o
1ff T Om8lseq e L{ATE 1B WIS sscessssnnssssnssns
i T ceEieqOlesy  L@UATRED 1 0030 sscessssssesssssses
E) ,3_ T Ga® fi_wmq BRaeg O/ &530000 16 Wi ssssssscssascesssce
a[i | Gt hseq lham  2@iasieRs 13
53 T Om9ilseq Odaq  O@/amqon 12 -
6F | T Omflseq 12w IDIASA(RE  § CARRTTOCOORRTTRRRTE
i T GeRismg M O@UATQOD 8 I CHEROSOTCONRITRIRDT
i | T Geesimq am  0mesEQmO 6 W3] c#00000000800008888
[} ,-_1_ [ @ 0 seq 10seq L 453 0mE) 6 13 2000O000TODORDEEEEE
w1 Ged N seq llae L i4sgonsy 13 e ——
W[ | T OmPJl_seq 05erq  J4(T 12 EIEI T T T e—— L
iz | T GePJlsegl3eeq  L{D/A(RE 15 1131 ssssssssessessesss
B T o _eq e LM 4B (RE 18 1131 sssessssssssssnsses
WA F Gef_i_seq awg 31468060 L
s F Ga® I seq (Paeq 241 CTEG M0 13
F Omf J1_seq 15seq T ARSI 18
[T Cm®_lGusbb_seq 12 Ll 453 (928 2 3 Go000eestOsOetasaNE |

Analysis ety iy y—

HON 100! FOF | 11001 oy qustiricenmitmgut e,
i nhmUE

=151

CVBAYEW || TERM OF USE

6.3.12. 75/ AV MT—24Hon—F
“Download alignment data”7R22%E9 w0 T BE, EINLHILITZAMRINZDUNTDT = information of it sequences 5 e cpons

Peset | | Penew | _Dewnioad sististcal daia | Downlosd skgnenen dein 1)

5’(}> I‘i-ﬂ_abtgrbyn_lsénig-o mismaich (251
grvp Mo, ander  exehule aligruest length
(% Wemity)
1 Omte_Jl_smq 07,30 L{1) /453 {99 5)
i G _JI_swq_Dlsvg Ly 453 (PP E)
] GeP_fl_sy OEaeq O/ &5300000)
4 GO Il _seq l6oeq (S AN(9RG)
] Cem9 Ji_seq Ddseq 00/ &53(L0ND)
[ Cm® JI_seq 12seq  I(DidM(%RG  © WIED SHee0E00HOeRTTRERTE
T O _JI_seq_ldseq Wl ASE00m WI3] ceaeocooootecosesss
H GaP_Jl_wq Waey  DDJ/&E000 6 W13 eescocconoecocoeees
G_I1_seq_10seq Ly rasgens 6 2131 000000000000sCeReee

Ga® JI_sen llawy  LED4SICORE) 3E
O JI_seq O5seq 3 /453(993) 12
Omte I _smq_l3oeq  L{Fd54(808) 19

LT

AT

i O ¢ D ¢ M S i M [ i B B M M M M M |

LT

|7

G _JI_peq_0Zeeq LM 43P 1P V131 sssssssssssssssnses
4G 8B G
[ YR TR

G _JI_swg Déawg

B J1_seq (aeq

GaS Jl_seq 1530q  BCOO4SHCER] 1E 6a30

Cen®_L6uabk,_peq 02 Ll 453 (928 2 1131 90000cesb0008003000

Copyright© 2008-2019 RIKEN All right reserved 58



2019 £ 5 A 14 H QUMA User’s manual

6.3.13. 73 AVMT—4

Ao O—RLET7SAAVMT—E2DIPAILIETXEARITAYN(RYD) OAER (D4R

VX)) BEDTHF AT TARATHRKCENTEFT

Copyright© 2008-2019 RIKEN All right reserved

Aligwerd res

i SRR T
o BTIANCE ETOLR

¥ e i
1 | et
Sl .#uan.nh CRLLT T L LA T =Ei|.\J:' VAL
Disul Fite 1 'IH.a_\-'hl— JJF'E'"!.:HF G!.H !l‘"} -_?Lill-'"li.&li
Genons L3 TR TR TTTTCTCRED
S J‘“ il
(s 177
Hrsulfite 17
Gerca LI Ltkl_'-\:J.:'an—HL# 3.'\. P LIERRS
Gesulfite 18 J T "Ill-uH_ "l 'I l""\- TG I.h-Jll»
Crems o ‘IA'JL_'A'N

be 41
e am
Sasulfite 20
Grome I TR TACAAT]
pizuifite 30 e e
p— 47
Sriulfite 47

59



2019 £ 5 A 14 H QUMA User’s manual

6.3.14. HSHETERT—24Ho0—Fk

“Download statistical data”"RAEIUvITHE, HHBIERT—4NTHo0—FE

nEJ,

6.3.15. fEHEMERT—4

Aoon—KRLUI-MEBARERT—2077/4LIE<T(4o0Y2
FTHEIGETRLIENTEET (CSVIFZAIL),

23 Pevim of OO00Z4S

Iefrrratien of Bufee seamnce

srsbrane | g ke e s TSRS, o] s At AP B SR ARIAR it ey (L v Ry ited, M yased, X vt ch
1 1 453 98 18 [ 130 MU
1 a 453 8 8 [ 150 ML
-] a 453 1490 "% -] T MM UL MO
] @ 483 # 1% 1 T MU S AN
[ a 453 100 LH] [ T ARARNLE L AL
2 z 454 ) [ 12300 UMMM LIS
[ o 453 ] [ 131 UMRLULUULUMLIUMLILLY
o o 453 l 0 13 UML)
1 1 453 L) 2 13 ]
1 o 453 18 1 131 MU0
E] a 459 18 [] 131 ML BBS AL
1 1 454 % 1 ARINUT TR LEL L LS ]
1 a 483 W 1 1 LIRSS LI
ma 1 ] ' a
20 o 30 EE] an B skt
a 1 45 L] o 130 anchued
1 a 453 2 1 13 UL
a 1 453 2 : 130 LU BN
5 1 453 3 1 130 UUULULIULLULUULAAMA
o a 453 3 o 13 UL
1 a 453 5 [ 131 LU LN
] 2 483 T [ 130 LU N AL
F] 1 484 T [ TH UL L L, B
2 ' It T 1 VI LA LA B
1 [ 453 ] [ 13 UL LML
L] o 453 4 1 128 UL LU L L
10 7 457 s 2 1ZT UMLK SR
Lk 348 Tad 4 - wichaied
8 OORCE, eslfng Sgpn ¥ B

Ll L T ———
Analysis | phuesisis cona : amadv s
e O e Uy \IERMORLISE, \WFEEERCHCEy (ORISR wWlOHNLOARY
(=] Information of bisulfite sequences [ Show options
Reset Renew K Download stalistical data [ Download alignment data I
e p——
mismaich (gap)
group No. order exchude B aligmment length. ;’G ncomvried Methylation patiers
name (% identity)
i " Ga9_ll_seq (7.seq 1)/ 453 (998) 18 0130
zfe [ G971 _seq Olseq 1@i453(%8) 12 0130 sscessssssssssnssss
ifs I Gafll_seq (Baeq  O@D/453(00) 16 0131 sssessscsssscssssos
4[4 [ Ga9Jl_seq l65eq  I@/453(WH 15 13t
i[5 [ On® 1l _seq Ddseq  O@)/453(1000) 12 0131
13 [ Gad ]l seq 12seq  2(D/454(%96) 9 04130
1[7 [ Gn9Jl_seq ldseq  O@UAASICI00 2 D3l 0888000000880088800
[0 [T Gn® 1 _seq D3seq  O@H/453(100) 6 0131 0ec000000CsO000E e
1
s [ G911 _seq 10seq 1)/ 453 (%98 6 131 606060066600+ .
110 [ On9 11 _seq 11seq 1@/ 453(98) 12 1131 »
ufm [ Gadll_ssqQ5aeq  3@/4S3(3) 12 2131 ssxessss . _
1212 M Gm9_J1_seq 133eq 1)/ 454(908 19 17131 sssssssssssssssssss
i E] [ Gn9 11 _seq D2seq 1@/ 453(%8) 19 11131 sessssssssesssseess
1414 ¥ Gn9 1 _seq Dsseq 314QEDIEB(HD 1 12
1315 F Om®_J1_seq (Pseq 241 (176)4 336 (550) 13 693
16 [16 F  Ga9 ]l_seq i5seq  I(D/453(03) 18 &6
17 [ Ond 16acbb seq 02 1(/453 (%8 2 1131 6000008000008060000 |
) 1o g 0
] G o E F G H 1 o v ] N o v [ R 5 T u
Matiedstion status of each CoG uite
] 2 4 m 8 nn ™ nz 18 ETE]
] L] L] T L] kL] 172 10
] 12 13 ] 13 12 12 12
a2 50 os 538 62 Bas 823 8
o o 1 s [ s 5 [
" 1" 1 1" 1t 11 1
[ [ =5 [ [ 545 =g
[ [ 12 [ % i 1
4] 24 4 24 4 4
El 5 1 378 £ ] El i o 1 ] 28 ™ ear d 430
22 Pk of OOOGES O000GEE  QMITI OO0 OOOEAR 1 00I0TNZ QOOOSNG DDOMETE OCEKNS  OORIAT B8 OCEITIS OOG0MM DIMSE CO00TROT IJIE-Z5

Copyright© 2008-2019 RIKEN All right reserved

60



http://ja.wikipedia.org/wiki/Comma-Separated_Values

2019 £ 5 A 14 H QUMA User’s manual

6.4. MEHBITHER—SF T3y
6.41. 773> DERR1

AFTa ERTT BHIZIL"Show options” DI IEI)ILET . (BLE)

6.4.2. 7FLa>DERR2
AFavEARERRINET, (ETEH)

6.4.3. 7 arDIERT

AT avEBEERRICTBICIE.
“Hide options” DY 9%&V)vHILET,
(ATE)

F OUMA - Moz

e DR Yew Hgoy Dockmals Lok el

¥ QUMA - Moz

wmm It sy Tt .
by SIRARE,, | ARECAENCE | STOMHSONTH

BUL oW BAG% @239 615% FTW 1000% FITH T6FW FII%  TADW

3 40 &0 TR0 M0 610 &0 10 M0 410 a0
MeCpE A% O0% TOO% 00% GO0K 0% 600% 0D0% 00% 108%

IWE IV 1eE ¥N R IWE 1023 138 148 BIos
W% G22% QM A% TITH R TEXN 2% @M 30N

Povalue of Fisher's sxacttest 00136 00303 10000 0005 00368 0020 009 0203 00126 QU000

winl

Poralie of Masn Whitney U st S
AT
R S T
® Change graghy Dawnlaad

[=] Information of bisulfite sequences
Ragat Renew I Diownload stadsical date. Downdaad alignment deia I

growp Mo, aner  exhue ":‘ e ; smcumeried
(0 identity) ¥
1 ,1_ TGPl _seq I0.peq 1OMAR3CRR 6 VISI(FED 000000000000e08eses
[l © God_f_aw teg D400 6 M3 (1000) cecosostonestoTeees
5[ T Gud M _ae lseg OASA00  § M3 (00) cesssostosesooabecs
ali " ' wd T aen 10 g VLA 0 WD AR ASAAAAAESANSESES

3 QUMA - Moz

B iation Ansyass | oSS

s e o ONKSNMEN,, (JEAM OF R,  ACFERENEE ., STENNIION, wWINNLM0.

[=] Infi tiom of hisulfite seq o Hide optices
[ Sart conditicn. I Condis to eo0lone 10w qualiy squencs
" number of mathylated CpGi © pumber cfupcceverted  Upper et of untooverson [
" ber ot i ~ & Upper bea of shgnrment sraerranch [5
# uger specified order Lower kst of percent sdentity 050
¥ ascendmg order ¢ descending order Faset with new parsmatss
Fasat | Fenew I Cownload stovincal dara | Dowrbond al-prenend dota.
mimarh (gay) |
[ Seymae abig e beag a [rm— P ep——
(%% bleatiey)

Cu_I1_saq 07009
Cu_I1_saq_ 01 anq

LD 1
1O/ ENHD  1®
LIoTE Lol B ]
IMmIR(wE 13
o@ILIGn 12
Irows 9

Q130 secessssssssssnssss
013 sscssssssssssssssss
I _paq (Eaeq M3 sessssscessscsssscs
T _Jl_seq_l5aeq
G _J1_say g

113 sssssscossssscesces
0131 soccecooscesssssses
o I _saq_1230q D13 cesecoototessorsecs

O J1_seq_ldseq LITE S L - W13 cesscoooosescosssco

B e Re e R

Om_J1_saq_D3svq
Ted_fl_pq_10avq
a9 01 _seg_10aeg

MWMIABONG 6 W3 oecosnososeosnceees
IraRwn 6

1M 18

3 oososoncotoOsIEseee

113 sscessssssssssasnse

1= I8 ra

G I _saq 05s0q ImranEy 12 VI ee snsentsnsnsnssns

Om® JI_seq 13seq 1H/IS4(98H © 1131 ssssssssssssssssses

T

W OEN e OEL OER O EL O Es

Copyright© 2008-2019 RIKEN All right reserved

=

wmn e odyiregorerr o

(=] Information of bisulfite sequences

m exclode low qualtiy sequence

[ Sart conditicn.

 pumber of methylated CpG © pomber cfmecomverted  Upper kenst of unooverson 5

e n ~ & Upper beea of shenrment sraemrach |5_

 uper specified arder Lowes lret of percent sdemuty 050

¥ ascendmg order " descending order _Rasetwit new parsmates |

Fasat | Fenew I Cownload stovincal data | Dowrlcnd al-prenend dota.

growp Moo arler  ehule Seyme *-:-::3’; ; wmcwmried Medhylatian pasiern
[ O _J1_saq_07 4nq [LUEE T b 130 secesssssnssssioses
] O _J1_spaq 00 4nq IMISI(wn 18 W13 sscessssssssssssses
i s ORanq LloZis [l W13 sessssscsssscessecs
4 L lSavg Imrame B 113 sesssscossssscesoss
] G _J1_say g o@/LIGmn 12 T P P —
[ |_saq_I2aeq 1D (9 G WX cesssoccosescosssce

|_saq_ldseq LITE L oL -3 W13 cesscoooosescosssco

CRC

P77

DI IO W3 oesosnososeosnseees
/4REn 6

ImIHn B

OmS_J1_saq 03seq

Tef_J1_peq_10eq I3l 0oo0o0os0Iooenesees

Gud_J_saq_llavg 1131 sscessssssssssnsess

LI we- snssssasnssssens

G I _saq 0550q

Imrsen 12
1S4 W U3 ssasssssssssssssses

Wl Ol o0y 0EL Oy DEl O

3 e = B e

61



2019 £ 5 A 14 H QUMA User’s manual
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6.5.2. 73 AVMT—2F 00—k
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Me-CpG 519  Uncomverted CpH

mismatch (gap) / alignment length (%o identity) 10(7) / 457 (97 8 %)
Mehiylation pattern 0#00088000000088000

[=] Target genome sequence

CRAGAGAGCTGAGCTTGGAGAALAC TCGATCTTCC AGTTCTACGTAGCTCGAGGCGGGRAG
GCATCACACCATRAAATGCGCATGCACACGCGCACCTTGAAGGCTGGGCTTTTCTC AGCGA
GCTCAGAGGCTCTCGTGAGATTTCATCCTTAGTCTCGCTCTTCTGCCCCTTCCCCCAC AR
GRCACAGGTTTTCCCTCCGAMARACCACACCCGGARGCGTGTCACTCALTCCCCACARCE
GCGTGCGTGCCCTTTOCARTCTGCGCAGTCCCCAACATCACACATATGCACATTCTAGCC
CTCCAATCTCTAGGGTTGTGTGAATGTGCCTCCCCACCGATCCGATCCCTAAGARCAGAR
GACCTCTAGACARTCGAARCTGCAGCATCAARAGCATCACAGCACATACAATCACARRCT
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7. AQEHIZDNT

71. 5/ LEBHIIZDUNT

274 IVERIRLT7YyTO—F 50, TFRAMRYIRIZH /) LERH|ZIE —&AR—XMTRYMFITET (5.4. B8 EENY TR—=D),
5 ) LA, INM Y IILDF7AFPCRDE—5YNMEEB DB T, T5A4T—RBOY /LBHZANTTEL, Ff-. TS TV
WEIITHRITNELGYERA RFTE-5TC” & "TIZEHRITIVERFHYEEA),

DK ELTIL. 8.1. plain sequence 23k, 8.2. FASTA F2:XFET=I& 8.3. GenBank ¢ X AMERA R BETY,
7yv7O—K§ 3774 DOERELTIFYYFTIAMER (A" DIF7AIVEEEF) FEFTIL—V T AMERD TR N I7A4
IWDHRERARETT, HIZIEIAOOYIRNTI—RDI7MINEENALFYI7AIILIIERATEE A,

VFTHFAMERDI7AIIE, VI TR TFRMNITA4YM, DAVFDXTRET—FIRYR TR TEF Y F=. [FEAEDT—
TOVIrTCHRERREBIRT HETHERARETY . TL—oTFRAMERDI7A LI TYITIETEFRRI T4y, 242K
DA TIEAERTERAIRETY . =, —BHLGTXRFITAATHERTEETL. REAEDT—TOVIFTCLRFHBAEER
$AHETIERLRIRETY .
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7.2. NYILIT7AREFIIZDNT

274 ILVERBRLTT7YTO—FTBh ., TFRAMRYIRIZH / LBRIIZIE—&QR—AFTRYFITET (5.4. EHEENY TR—
DIBE) o NFIVITFAMERFIELTIE.DNA =T Y=o ASh=-774ILEZFDFEEHFAREET, TIASKRHL—D
EHERELESTHERLXRTT,

Fv7O—KF$3I74)LELTIL. 8.4. Multi-FASTA 6K D/ AL HIILITPAERFIDIT7AILD, 8.5. EFIT7AILHS A o1 zip B H
DT —hA47 ([EfE 74T ) NREATRETY . TXFAMRYHIRIZRYFFITE/ L FILI7AMEEFIELTIE, 8.4. Multi-FASTA 4=k
DESIMNEATTEETT,

Multi-FASTA KX D77 4IILEZT7vTO—FT B3B8, 771D RELTIIVYFTIAMER (" .ntf DI7AIVILEF) F1=13F
L= T X AMERDTIF AN I ZAIN DI NRERBIRETY , FIZIERAIOVINTI—FDI7AIVIEENLFTYI7AILITERTE
A,

VyFTHFAMERDI7AIIE, VI TRTFRAMNIT4YM, D4RV XTRT—F /YR TR TEE T, F=. [REAEDT—
TOVIrTCHRERREBIRT HETHERARETY . TL—oTFRAMERDI7A LI TYITIETEFRRI T4y, 242K
DA TIEAERTERAIRETY . =, —BHLGTXRFITAATHERTEETL. REAEDT—TOVIFTCLRFHBAEER
$AHETIERLRIRETY .
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8. EEFIERIZDLNVT

8.1. plain sequence 6=

Plain sequence R [IEFNERT XFEHITOATIEHRINET ., —D
DI7AINICIEF—DDEFILM R TEEFE A,

8.2. FASTA sk

FASTA X DEHIZITEA(D”) THREZIAAVIDIALBY . FOXRD
TLURICESNEREShET,
FASTA BERICDOL\THEE ML EREA (FEEE IR Wikipedia)

#1)
CAGTCCGGCAGCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGGGA
TCGGCGCCGGAGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAG
GACCCGCGGCGCGATCGCGGCGCCGCGCTACAGCCAGCCTCACTGGCGCG
CGGGCGAGCGCACGGGCGCTC

1)

>Dnmt3a partial sequence
ACTGCCCGTGCGCGCCCGGCCCGTAGCGTCGTCGTCGCCGCCCCTCGTCT
CGCAGCCGCAGCCCGCGTGGACGGTCTCGCCTGAGCGCCGCGGACTAGCC
CGGGTGGCCCACTGGCGCGCGGGCGAGCGCACGGGCGCTCCAGTCCGGCA
GCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGATCGGCGGCGG
AGATTCGCGAAGCCGACAGCTCCGCGCCGCCCGCCGGCCAGGACCCGCGGE
GCGATCGCGGCGCCGCGCTACAGGCAGGCTCACGACAGGCCCGCTGAGGC
TTGTGCCAGACCTTGGAAACCTCAGGTATATACCTTTCCAGACGCGGGAT
GTCCCCTCCCCCATCCATAGTGCGTTGGGACCAAATCCAGGGCCTTCTTT
CAGGAAACAATGAAGGGAGACAGCAGACATCTGAATGAAGAAGAGGGTGC
CAGCGGGTATGAGGAGTGCATTATCGTTAATGGGAACTTCAGTGACCAGT
CCTCAGACACGAAGGATGCTCCCTCACGCCCAGTCTTGGAGGGAATCTGC

ACAGAGCCAGTCTGCACACC
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8.3. GenBank X

GenBank ¢ =(F7=I% GenBank Flat File F4 ) (1T
D LOCUS"MoIhEBT/T—aviiae. TED
“ORIGIN” Mo aFSHEINE A TEASNTEY . 7/
T—2a vBaORICEINBS NiEE. TOED
"1/ DHDITIZEST, —2DEFDIU M) RED
YIZHEYET,

GenBank K ICDULVTD NCBI IZ KA 57 ERBA (3R

=
=] =]

%)

LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURGE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

REMARK
COMMENT

FEATURES
source

gene

ORIGIN

AF068625 200 bp mRNA linear ROD 06-DEGC-1999
Mus musculus DNA cytosine-5 methyltransferase 3A (Dnmt3a) mRNA,
complete cds

AF068625 REGION: 1..200

AF068625. 2 GI:6449467

Mus musculus (house mouse)
Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
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. Gen. Hospital, 149 13th Street,
Char lestown, MA 02129, USA
3 (bases 1 to 200)
Okano, M., Chijiwa, T., Sasaki,H. and Li,E.
Direct Submission
Submitted (04-NOV-1999) CVRC, Mass. Gen. Hospital, 149 13th Street,
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”

1 gaattccgge ctgetgeecgg gocgeccgac ccgecgggec acacggcaga gecgectgaa
61 gcccageget gaggetgeac ttttccgagg gettgacatc agggtctatg tttaagtett
121 agctcttget tacaaagacc acggcaattc cttctctgaa gccctcgcag ccccacageg
181 ccctegeage cccagectge

//
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8.4. Multi-FASTA =
Multi-FASTA Fe X (X488 D 8.2. FASTA B DEFI k> THEREINET,

1))

>sequencel
ACTGCCCGTGCGCGCCCGGCCCGTAGCGTCCTCGTCGCCGCCCCTCGTCTCGCAGCCGCA
GCCCGCGTGGACGCTCTCGCCTGAGCGCCGCGGACTAGCCCGGGTGGCC

>sequence?2
CAGTCCGGCAGCGCCGGGGTTAAGCGGCCCAAGTAAACGTAGCGCAGCGATCGGCGCCGG
AGATTCGCGAACCCGACACTCCGCGCCGCCCGCCGGCCAGGACCCGCGGCGCGATCGCGG
CGCCGCGCTACAGCCAGCCTCACTGGCGCGCGGGCGAGCGCACGGGCGCTC
>sequenced
CACGACAGGCCCGCTGAGGCTTGTGCCAGAGCTTGGAAACCTCAGGTATATACCTTTCCA
GACGCGGGATCTCCCCTCCGC

>sequenced
CAGCAGACATCTGAATGAAGAAGAGGGTGCCAGCGGGTATGAGGAGTGCATTATCGTTAA
TGGGAACTTCAGTGACCAGTCCTCAGACACGAAGGATGCTCCCTCACCCCCAGTCTTGGA
GGCAATCTGCACAGAGCCAGTCTGCACACC
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8.5. BHII7AIMNA-T= zip BRXDT—HA4T (EEIAILAY)

zip KD T7—HA4TELTIE. 8.2. FASTA F =K F =% 8.1. plain sequence KX DEINIT7AILIMASF=—D DI+ I EEZT7—H4T
(L=t DOMERRIRETT I T7AILDILIEFELTIL., “seq”, “fa”, “fas”, " fasta”" £1=[3" txt" NEHRIGETT,

8.6. zip WX DT —HATDIERRFE(TVYY)
8.6.1. ¥v¥ 0S X 103 LIENIHE

@ Finder File Edit View Go Window Help £

1. 8.2. FASTA X FE7f=IZ 8.1. plain sequence XD /N1 H LD ann
FARRINDI7ANEITHIVFICANET (EEFID7AILDHE [« » ][5 = o[ &-
BRFELTIL  seq”, “fa”, “fas”, " fasta”"E£1=I3" txt" Hi{E ® . .
T 8E) | e

GENEL-12 SEQ GENEL-13.500) GEMEL-14.3EQ

GEMEL-15.5E0 GENEL-16.5E0) GEMEL-17.3EQ

GEMEL-18.5E0 GENEL-19.5E0 GEMEL-2.5E0

GENEL-20,5E0 GENEL-21.5EQ GEMNE]-22.3EQ

32 ems, 13.24 GO available
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2. 2AXIWFEIYVHOLTERL

3. Finder W—JLA\—®D "J27AIL" A=a—ho “TIFILTR”
DT7—h1TEER ZBRLET

¥ Finder File Edit View Go ‘Window Help

v

SECFUENCE

Edit Wiew Go 'Window Helpg
Mew Finder Window HN
Mew Folder i XN
Open x0

Lipen With (]
Loorse Sand o

et 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. " zip" DB FEF Dz KD T —HATM. FTTDITHILEFD " & Finder File Edit view Go Window Help
<DBEFRICESNICRAET

8.6.2. thad<vY 0S DIFZFE
ZipIT!. CleanArchiver. MacZip. STUFFIT N AO4SLT zip BRXDT7—HA TR ATHETT S
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Pl Bt em  Faorbe Took  Heb o
(e - ) - || s [ pn |-
Accres [ ¢ \pocurents wd Seirgr M ek o snqarmcn = L

1
:

8.7. zip XD ER T+ LA DIERF & (T4 RHX) S )T

genel-dasg

il ol
8.7.1. V4RI X Me/XP/ERZDIFHE — o @7 = 7
1. 8.2. FASTA X ZF =% 8.1. plain sequence e KD/ FIILIT7AEEFIDT7 T 31 oo :ﬂ o
ANEITHIWFIZANET (BRI IT7AIVDIREFELTIX seq”, " fa”, “fas”, § oo o L
" fasta” Ef=[3” txt” HHE AT HE) sresee ) @)
s @
.. @T @I
m) B =)
ST T :

2. THIEERVIVIL. R IORE"EL" I HBEISE. "[EHE (zip X)) I4 LT open
E%ﬁbi? Explore

Search. ..

sharing and Security...

Scan for Wiruses., .,

r E. Zam

Cuk @ Deskbop (create shorkeut)
Copy ) Mail Recipient
Create Shorkcut My Documents

Delete ), DVD/CD-RY Drive (D:)
Renarne

o Femowable Disk (E:)

Properties

SEJUENCE
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3. zip BRXDEHE IFITHR,. TOI+ILEDELDBHRICHBIMNIZER N
EX]

8.7.2. D4 EHXDIHFE
7-Zip. WinZip D705 5L T zip KR D EM I+ VT HMERATRET T,

Copyright© 2008-2019 RIKEN All right reserved
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Type: Campressed (zipped) Folder
Date Modified: 11/16/2007 6:39 PM
Size: 15,3 KB

75
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9. MFHLE

9.1. 249y r—DIEFEHERIRTE

& CpG HAMZDWT, Z2D NI HIILI7AFERFID T IL—TH T, AFIELEIEISEV D HEINESHOHEHMAEEREE. 21
Yo r—DIEEEEREERAVTROTVET , T4y v—DIEEEERTEIL, /VN\FAN)YILEHMEFET. 2 DOATI)—
DT—AMICSUF LTIIEWVEBERH IO EHMENICRET 2=ODHETT . BRMIZIE, 19 v—DEFRERERE(TH
A FBRELRARICHIMOBREICAWVSCENTEETH., CpG DAFILILBITD K512, DLEVNBD AFILIEE[FXRAFIL
EDT—RIZHLTIE, Ty r—DERERREDHAMNEETT, 75905 2 x 2 DRBENREEHLEZHEIC. LWThALD
FHEDEN 5 LLTFCOVD/PNSMEDZE X, A ZEBREIETEY T M ZERETIRABERANTOET A, Tavivr—
DEBEERTE (TELERBONTONVEN SO, T ry—DEHBEEREDADN GIEEEREVTTMN) ERIZRET HIEN
AHETT . YU T ILHEDATRICE VB EICIE. Taviv—DEREERREENIZERED REFBRIIRCICHEVET, 249
Y—OIEEREREICEITIMAIRTETO P ElX. TRISTFT &5 & CpG HARDAFILERREIZOLTD 2 x 2 DHEIE
MoEtBELET . COPEIX2DDSTIL—THTDH CpG DAFILIEDRENHIL TS GELAHS) HhESHETRTDIZAL
75

@ CpG AFILILIRED 2 x 2 DHEIRDHI

a: 5% CpG HAMZHT55IL—T 1 TOHOAFILL CpG D%k
b: % CpG HAMHF35 IL—F 1 TORAFILE CpG D TIN—71 a b
c: 5 CpG HAMIHBITEBT IL—T 2 TOAFILIE CpG DK FIL—F 2 c d
d: %% CpG HAMIBIFTRTIL—T 2 THFRAFILIE CpG D%k

AFILE CpG | R AFILE CpG
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EHELT. K1 DESLEHUTILT—RIOVT . FT. K2 DKSICEHRLET,

=1
CpG ¥ M hDAIE 375

JIL—71 | 12/13 (92.3%)
AFIJLE CpG | JIL—T 2 | 4/10 (40.0%)
&t 16/23 (69.6%)

CHOERDOEHERE p FLUTDEISISROHOIFET:

&2 AF )Lk CpG EKAFILIE CpG | Ft
FIL—71 12 1 13
FIL—72 4 6/ 10

H 16 7| 23

P = a+bCa * c+dCc [ a+b+c+dCa+c = 13C12 10C4 / 23C16 = (13! 10! 16! 7!) / (12! 1! 4! 6! 23!) = 0.0111357212

CCT. B8 ! IEFEEKRLET,

BLLE#H (2 x 2 9BRONEID. 13,10 ,16, 7)ZFEELI-LZ. ETERD I FEHED

HWABHENEZLIFET,
ChioDEH#EHLEDSSH, "ad - be"DIERENY L TILOERTHIE(68) LA T ELS

HABHEIZDONT, EOHEEpZARLELOAEARETO P EICLEYES . <D
BITIE.a=6,12,13 DI/ZEHZEL. MARETO P ERLUTOISIZKREVETS,

P-value = 0.0069995962 + 0.0111357212 + 0.0004894823 = 0.0186257997

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

6/7/10 0 70| 0.0069995962
716 91 47 |0.0699959618
85 8|2 241 0.2362363710
914, 73 110.3499798089
10/3| 6|4 22 0.2449858662
1112| 5|5 4510.0801771926
12|1| 4|6 68|0.0111357212
13|10 3|7 91 10.0004894823
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9.2, T RAvb=—0D U R%E

ZODNAHFILIFARRIIDT IL—F(ZDWT, £TD CpG YA EFARET. SN EEEENHINESIMDOLTIE=
ORI Yb=—D U REZRAWT PEZRHTVVET, 2 RMvb=—D U RE(Z. D020V DI FIREELFE TN, 2
BOSMLET—2BICHENEEREERHEINEIMARDIDICAVDNE /D INSAN) YOG FETT ., T hMvb=
—D URBRERBRAFa1—TUrD t RELRFEDR T TAHVLONET M, (2 CpG AFILILDEHTTD hyper £f=I& hypo AFIL
LEDJBED KIS, FFAMNASHDERFDLNANDELIBIHERIZIX. INFANYILEAETHEIRAF1—T UMD tRELYE,
IVINSHAN) YO FETHDIIV RAVb=—D U REDAHAMNBELTWSERDIAET, 2R vb=—D U BREIZEITSH
HRED P {ElX. H/ MY ILID7AFEEFITOAFILILE (BIFDLTOH CpG (2T HAFILIEEhi= CpG DEIE)IZDLVT
DIEEIMSRDFET (FESR), D P {EIX. NAYILITZARERFID 2 DDT I —THETD . AFIIEED S HHMILTLVS
MNEOLHEIMNERLET,

BELRELT. TV RAYb=—D U BREIX. 2 DOTWN—TEFNFNDAFIILIEEDEYEISEVRHINESHERTET S
FiETHA O, 12TV T40T BB D CpG DAFILED KSLETFLUILERERNBAFILVEIZCOLWTIIRETEZEEA. BEEYN
(Z1&. (1)T2F LTE50%D AFIVE. (2)0%AFILIEDTLUILE100%AFILIEDTZUILHRELT D, D 2H¥ERANTEEFEA. F
T AFIAEERNSROTVET DT, AFILIED/NNF—2DBENDETERShEEA,

= i
FEB)IZOWT. AFLEEDOTH{E. 0.7400 & (#F L1t CpG D | CpG D) FHIE
0.2579 MELAFENEIINERARET, 6/19, 6/19, 8/19, 9/19 12/19, 15/19, 16/19,

Tn—71 0.7409 |13 (= 1)
18/19, 18/19, 18/19, 18/18, 19/19, 19/19

2/19, 2/19, 3/19, 3/19 5/19, 5/19,
Jn—=72 0.2579 |10 (= ny)
7/19, 7/19, 7/19, 8/19
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BRAICE(COBEAFILR)DIEGEZERDFT . LLRIBLAERHHIEE L. IBELLOFHEEZRAVET . EAIX. CDY
VINT—ETRZDDEIITHAFILEEN 3/19 TIERIA 3 6L 4 (TN, CHBEIE. FHED 3.52TMADERIIDIEHIE
LTRWET,

RIZ, FhFhDTIW—TDIELIF. R1E R2ERDET,

g i 1 2 3 4 5 6 7 8 9 10 11 12
*AFIJL{E CpG/£ CpG 2/193/19 |5/19 6/19 | 7/19 | 8/19 9/19 |12/19 15/19 16/19  18/19 1 N
IE 2 12| 34 56| 78 9-11 12,13 14 15 16 17 118-20 |21-23 .
IEHL (F£15) 1.5/ 35 55| 75 10 125 14 15 16 17 19 22

FgL—71 o0 o0 0 2 o© 1 1 1 1 1 3 3212.5 (=Ry)
5%  JIL—T 2 2, 2 2/ o0/ 3 1. 0 0 0 0 0 0| 63.5(=Ry)

&t 2 2 2 2 3 2 1 1 1 1 3 3

ELT. ThENDTIL—TZED U ETHS U1 £ V2 ETRDXMNSRDET,

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

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

U1 & U2 D55, &YNELMEZRZ U ELTERALET . COT—ETIX U =85 LLGVFET,

BE(C, MAMRTED P {EZ U ENLROHFT . BBIIBH S0 \5E (20 BHLL) &, ERFHICEHELZRNTP EZRDHT
WET, BB DENGE (20 BIILUT) F, EEHEICKYIERGEEEROTOET (RV - FRIyb=—DIEREEE U &
E) o
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ERSFICEHAMILUTDOEIIATOTHET,

z = |U— E(D|/,/V({U)
CCT z FBREERD IS ELTNET L, E(VU)IE U EDFEHE. V(U)X U EQOSET. LTDKSITKRDFET,
E(U) =n,n,/2

v = 12{ z } Z(t }

CCT LIRS a*a(-féﬁﬂﬁllﬁ(I‘Jll[Euo)EEJIJ(Dﬁ)'Cﬂ'o
ZDYUFILT—ATIL E(U) = 65, V(U) = 257.812, z = 3.51879 L4 VET, ELTIELER OO RH S, HAIBED P
{E(%X 0.0004 L4 YFET (FMEAIRE TIEHMI RN SROTI-LAMEED 2 £5),

AMOYTNT—2 (B 1) IZDVT, R Ry =—DIERERHEE U RETP EZRHFT,
=1

BEFZDOLTH AFI/LIE CpG/E CpG

AFILEDTF w25
(AFILIE CpG M / CpG D) ILEDOFHE B

JIL—7F16/19, 6/19, 9/19 12/19, 15/19, 18/19 0.5789 6 (= n4)

J1—7 2 3/19, 519, 5/19, 7/19, 7/19 0.2842 |5 (= no)
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%2

HIiE i 1 2 3 4 5 6 7 8

AFIL{E CpG/€ CpG 3/19 |5/19 |6/19 7/19 9/19 |12/19 15/19 18/19
BHIE  IRGLFD

Bz 123 45 67| 8 9, 10 M
IEHL (FF15) 1 25 45 65 8 9 10 M
Tn—71 o 0 2 0 1 1 1 1 6 47 (=R4)
B  JL—F2 1. 2 0 2 0 0 0 0 519 (=R2)
&t 17 2 2 2 1 1 1 1 11

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

BAAER(BEITN—TOERHH 6 £ 5. RV, HEAFILEIZODVTOEFNE1,2,2,2,1,1,1, 1) ZEELE-EAR. 176 DHAHED
BHHY. FDS55., UENHUTNT—EATHO UETHD 4LUTD 11 BYDHEAEHEIXUTORIIZHEYET,
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HIiE i 1 2 3 4 5 6 7 8

AFIL{E CpGl£ CpG 3/19 |5/19 |6/19 7/19 9/19 |12/19 15/19 18/19
IERZFD U fE REE

I fsz 1123 45 67 8 9 10 11
IEf (FE159) 125 45 6.5 8 9 10 11

gn—=1Un—=72 1/0 2/0 2/0 11| 01 01| 0/1 0/121.5/44.5 0.5/0.00433
gn—=F17n—=72 1/0 2/0 2/0| 0/2 1/0 01| 0/1 0/ 23/43 20.00216
gn—=F1U7L—=7F2 1/0 2/0 2/0 02 0/1 10 0/1| 01 24/42 310.00216
gn—=F17n—=2 1/0 2/0 2/0| 0/2, 04 01| 1/0 0/ 25/41 4 0.00216
gn—=F1U7n—=72 1/0 2/0 11 2/0/ 01 01| 0/1 0/123.5/42.5 2.5/0.00433
gn—=1ujn—=2 1/0 2/0 11| 11, 10 01| 0/1 0/ 25/41 4 10.00866
gn—=1n—=2 01 11 02| 11| 10 10 10 1/0 47/19 4 10.00866
g—=F1U5 =72 01| 0/2| 2/0| 0/2| 1/0| 1/0| 1/0| 1/0 47/19 410.00216
=15 n—=72 01 02 11 2/0 0N 10| 1/0| 1/0|47.5/18.5 3.5 0.00433
gn—715n—=>2 01 02 11 11 10 1/0 10 1/0 49/17 2/0.00866

gn—F1UGn—=72 01 02 02| 2/0 10 10 10 1/0 51/15 00.00216

MEIRED PEZROBICE, Chioh 11 OBEAEHOEERTNOEEDAFEERDETS , COYUTILTRE, MAKRED P
(X 0.0498 LY ET,
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10. FDfth

10.1. CSV XD I7ILDERESA

ZLDBE.CSV KRDBIT—E277AINDTAAVEZSTIVIVYITBEET,. RMHOYINIHRIILAEEILTI7MILHAEH
MINFET, LLF TSV HTRITEVBERIX’FSyS &FOVFICKYREET (TEESH),

10.1.1. Mac OS

CSVEXDT—RI7MILDT7AAVEIAIOAYINTIHIRILOF—T A T4 ADTALAVIZRSyS &RkOYILET,

10.1.2. Windows

TA4OYIRTHRIIVOAFA—T 404

Select the file icon

Drug & Drop to the

spreadsheet window

Data file will be opend!

R/ ARB=AL—FTCHR 1V R I%ER
=F9,ELT.CSV T—E2D7MILDT
AAVEFRI4VRIIZRSYS &FOy

ILEY.

»

i21 \ 1 ur
-,

W

HLLIX" IT7AIN A a—O R HIoRAEET , I7MIILRIRF A 7O TCIXI7MIVDEEE"ETODI7AIVF=E"THF AN

FANICEELEY,

Copyright© 2008-2019 RIKEN All right reserved

83



http://www.openoffice.org/
http://www.openoffice.org/
http://www.openoffice.org/
http://www.sun.com/software/star/starsuite/index.jsp

