Filgeng

eeeeeeeeeeeeeeeeeeeeeeee

NGST— &t AFiWebt =7 — :
NAYWIFA M — DI R



KABNIT7A Y= I Y ADFIR Filgeng
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1 Genomic DNA

CGCG...CGCG
GCGC. ..GCGC
2 Denaturation ;;
oT : CGCG...CGCG (OB: original bottom-strand)

(OT: original topstrand) OB : GCGC...GCGC 1. ZJLDNAM, J5T X2 ME. I RURY . 14 &R,
\/ 3 Bisulfite conversion v A TA—4h00

oT : UGCG. ..CGUG
OB 1 GUGC...GCGU
i 4 PCR amplification \/ 2. ]_Kﬁﬁ(:ﬁ_%ﬁ
oT : TGCG...CGTG ctOB : CACG...CGCA
ctOT : ACGC...GCAC OB : GTGC...GCGT

3. AT y4 NLE
(5 Strand discordance)
T 4. PCRigZig
OB: GTGC...GCGT

6 Paired-end sequencing 5. ig%ﬁagu 0)7":-?&@6&%@

R1 : TGCG... R2 : CACG...
R2 H .. .GCAC R1 H .. .GCGT

6. NVIVRI—JIVRA

7 in-silico read-conversion

Raen: cac 7. RPOFHOU—-REC -> TEHRU, 65F 754G -> AZ
8a mapping to CT-conversion

R2-GA: .. .ACAC R1-CT: ... GIGT
of reference-genome

RLZCT: TGEG. .. RETGR: CRCR... 8. C->TFE[EG -> AZHENIZSIRY ) LBCHIIC, Y—-R

[ 111 XXKK .
G-CT+: TGTG...TGTG G-CT+: TGTG...TGTG IZI 7@:’7“]':0\/7
G-CT-: ACAC...ACAC G-CT-: ACAC...ACAC
I XXKX
R2-GA: ...ACAC R1-CT: .. .GIGT
8b mapping to GA-conversion
of reference-genome
R1-CT: TGTG... RZ-GA: CACA...
HEHK |11
G-GA+: CACA...CACA G-GA+: CACA...CACA M IR AFIAES R
o GTCT.GTCT soohes ot6n o1t B g SEFIES NS, 953, FE )
R2-GA: ...ACAC R1-CT: ...GTGT % 1 in-silicoZEDIgE
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Directional protocol:
RVPIDRI=II>R%172o12)—R1M original-top (OT)Zfz(Zoriginal-bottom (OB)T. U—R2h4E4#)—R
(ctOTZ(dctOB)

Fy Ml -
QIAseq Methyl Library Kit
Illumina TruSeq DNA Methylation Kit (formerly EpiGnome)
Kits from the NuGen Ovation family of products
Swift Accel-NGS Methyl-seq DNA Library Kit
Libraries prepared by the 'Lister' method

Non-directional protocol:
R7IVRI—DIDA%FToIE)—R1H OT. OB. ctOT. ctOBOWLINH

B AN LI
« Zymo Pico Methyl-Seq Library Kit
« Bioo Scientific (Perkin Elmer) NEXTflex Bisulfite-Seq Kit
« Libraries prepared by the 'Cokus' method

v ERIZIO0RNI-IICELOT, SHOAEEXBILTWBREDEL TLWRWEDHHS
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v IBE®OIn-silicoZa(E, YINIITHBEENTITI8. FEMTICAVLSY— RECHIT -SSR
LECHT -3 RENREIRFIOEOZERATS

v BY-IIILBENT-IDTA YNNI, ZOMOT TV —23>ERIU NI TA -y D8
Track Tools(C&2Y /AT —RRRBE, 7TV — 3> LB OMEEELERTES

Toolbox
Procezzes | Toolbox | Faworites
<enter tool namer

1

+r-:} Clazzical Sequence Analvsizs
+F=] Malecular Bialoey Taools
+ = BLAST
+@ Track Toals
+ E’é- Frepare Sequencine Data
} Pesequencing Analysiz
%: FHA-3eq Analvziz
+ E=| Microarray and Small RMA Analvziz
= % Eplgenomlcs fnalyziz
. Transcrlptlon Factar GhIP-5eq
----- "2; Annotate with Mearby Gene Information

—---F_,,-' Bizulfite Sequencime
5= Map Bizulfite Reads to Reference
-.L Gall Methylation Levels

"'_'ﬂ Create RRBS-fragment Track

+ De Movo bequencing
+ﬁ;‘] Tnztalled Wrkflows
-8 Utility Tools

+§) Legacy Tools

2 Map Bisulfite Reads to Reference

EROSRY ) ARCHNICHUT. MY IT7 A b —IIORT-HDIYE
) EITS

Call Methylation Levels
XFIUEDIERE . BLUB > TIVELLEEETTS

Create RRBS-fragment Track
S8R5 ) ABCHIELD. HIPREEZRVR(C I > TARR I DECHIRTH D NSWID
ERZ1TD
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Toolbo:
Proceszez | Toolbox

<enter tool name:

Favarites

1

E-a Clazzical Sequence Analvsiz
[:=_| Molecular Bioloey Tools
= BLAST
il Track Tools
@ Prepare Sequencing Data
F’ﬁ Feszequencing fnalvsis
E% FMHA-Seq Analvsiz
; F;’:r‘l Microarray and Small RMA Analveis
EI% Epigenomics Analveiz
Lt Tranzcription Factor ChIP-Seq
: "25 fnnotate with Mearby Gene Information

=- o Bizulfite Sequencing

E Map Bizulfite Reads to Reference

- ayem Call Methylation Levels

"'_'ﬂ Create RRES-fragment Track
EJ--@ De Movo Sequencine

-5 Installed Workflows
[
[

& Utility Tools
]ﬁ) Legacy Tools

[EY Map Bisulfite Reads to Reference

e

3. Directionality
4. Reforences
5. Mapping options

6. Result handling

1. Chooze where to run

2. Select sequencing reads

Fezet

Select sequencing reads

Mavigation Area | Reference Data

Al

Q- |<enter search term>

-] Wark flow
ﬁ Batch analyzis

7 BED data

3 Adapter trimmine

7 Blast2GO GO Data

=5 Plug-in

BT MM

#-F3 Blast2GO PRO

=-F3 MLST Module

#-F3 Gename Finishine Madule

EJ--ﬁ Cantig Annatation

E Ezoli custom reference

E—]E Bizulfite Sequencing

[=HES bisulfite_sequencing_tutorial_data
S mapping a7
£ mapping
apping
apping
mapping
zpc mapping [SRRS42518]

zpc mapping [SRRA42519]

hspe mapping [SRR342520]

zpo mapping [SRRS42550]

i= hzpc mapping [SRR342551]
£ Pesult data <

m

3

[ Batch

Selected elements (5)

b-cells mapping [SRR3424..
b-cells mapping [SRRA425..
b-cells mapping [SRRA3425 ..
b-cellz mapping [SRR.3425..
b-cellz mapping [SRR3425..

[ Previous ][

Mext

Cancel

][ Einish

1. Map Bisulfite Reads to Reference#i&RU. 47IL)v%

2. U—RF—5=ER




Map Bisulfite Reads to Reference Filgen

[E Map Bisulfite Reads to Reference

S

Directionality
1. Choosze where to run

2. Select zequencing reads

1. Directionality Directionality
@ Directional

4. References ) ) }
() Mon—directional

5. Mapping options

=

. Result handling

Help ][ Reset | Previougs |[ Mext Finizh

Cancel

[E Map Bisulfite Reads to Reference

o

References
1. Chooze where to run
References
2. Select zequencing reads References *% Homo_sapiens Chr 16 sequence

3. Directionality =
Reference masking

4. References @ Mo maskineg

5. Mapping options (1 Exclude anmotated

§. Result handling (1 Include annotated only

Mazking track

Help ][ Reset Previous ][ Mesxt Finizh

biosciences & nanosciences

=

Directionality:
« 3—/9T1> 2%, DirectionalNon-directional®
ES50TORNI—- )V TEBUHVEEIRT S

References:
o UIPLIRERBT ) LAY T —H%I8TET S

3. fEAURLEERTORN-)LICEDSDirectionalityZ:#ERU. NIX TSRS LBLHIT—ADIEEEITD
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Mavigation overview: Chromosome 16

: — )
ZBBS-B 480 2'963-8 500 2963-3 520 ZBBE-B 540 296
b-cells mapping
[SRR342497] (Reads)
104,417 reads
AGTTTGGTGTATATGGGTAATAGGTAGGTGTGTAGTGAGGTGTTAGTTTGGTGTATA AAGTGGGTGTGTAGTGAGGTGTTAGTTT
TAGTTTEGTGTATATGGGTAATAGGTAGGTGTGTAGTGAGGTGTTAGTTTGGTGTATATGGGTAATA AACATCAATCT

CTAATACACATAAATAACAAACAAATATACAATAAAACATCAATCTAATACACATAAATAACAAACGAATATACAATAAAACATCAATCT
AGTTTGGTGTATATGGGTAATAGGTAGGTGTGTAGTGAGGTKTTAGTTTCGTGTATATGGGTAATAAGTGGGTGTGTAGTGAGGTGTTAGTTT
AGTTTGGTGTATATGGGTAATAGGTAGGTGTGTAGTGAGGTGTTNGTTTGKTRTATATGGGTAATAAGTGGGTGTGTAGTGAGGTGTTAGTTT
AGTTTGGTGTATATGGGTAATAGGTAGGTGTGTAGTGAGGTGTTAGTTTGGTGTATATGGGTAATAAGTGGGTGTGTAGTGAGGTG——————

TATATGGGTAATAGGTAGGTGTGTAGTGAGGTGTTAGTTTGGTGTATATGGGTAATAAGAGGGTGTGTAGAGAGGGGTTAGTTT
TEGGTAATAGGTAGGTGTGTAGTGAGGTGTTAGTTTGGTGTATATGGGTAATAAGTGGGTGTGTAGTGAGGTGTTAGTTT

4. NABIWI7A RS —IIVR)-RORYESTT—INMEBNS



Call Methylation Levels
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Toolbo:

Proceszes

1

Toolbox
<enter tool name: fj'

Favarites

E-a Clazzical Sequence Analvsiz
[:=_| Molecular Bioloey Tools
= BLAST
il Track Tools
Eé Prepare Sequencing Data
F’ﬁ Feszequencing fnalvsis
E% FMHA-Seq Analvsiz
; F;’:r‘l Microarray and Small RMA Analveis
EI% Epigenomics Analveiz
Lt Tranzcription Factor ChIP-Seq
"25 fnnotate with Mearby Gene Information

=g Bisulfite Sequencing
Call Methylation Levels

r
-1 Create RRES-fragment Track

:I" De Movo Sequencine

-l Tnstalled Wiork flows

- Utility Tools

]--ﬁ) Legacy Tools

oy Yy O O

[E] call Methylation Levels

2t

1. Choose where to run

2. Select bisulfite Reads
Tracks

3. Methylation call sethings

4. Statistical tests and
thresholds settings

5. Result handling

ot

Select bisulfite Reads Tracks

Mavigation Area | Reference Data

1l

Q- |<enter search term?

] U hiavd Sequencing
RNA-Seq 7.0

[ ChIP-Seq &5

5 Exome 85

5 Warkflaw =
5 Batch analysis

-7 Blast2G0 GO Data
EHE7 Plug-in

m

a3

ﬁ Genome Finishing Module
ﬁ Contig Annatation
; ﬁ E coli custom reference
EIE Bizulfite Sequencing
BE bizulfite_sequencine_tutorial_data
BE Fezult data
=HE5 Mapping data

1

-5 RRBS-fragment -
< 1n | 3

[ Batch

Selected elements (1)
=5 b-cells mapping [SRR3424 .

[ Previous ][

Mext

1. Call Methylation Levels&&iRU. 4T ILUw%

2. XYESIT—HER



Call Methylation Levels

[ call Methylation Levels

1. Choose where to run

2 Select bizulfite Reads
Tracks

1. Methylation call settings

{. Statistical tests and
thresholds sethings

b Result handling

Help ] [ Reset

Methwvlation call zettings
Read filter

lenore non—zpecific matches
lenore duplicate matches
lernore broken pairs

Fead 1 zoft clip (0

Read 2 zoft clip (0

Methylation detection

Methwlation context group Standard: CpiG anly -

2 - W Standard: CpiGoonly
[] Ganfirm methylation-contexts in Standard: CpG, GHG & GHH
Minimum strand-specific coverage MNOMe-zeq GGH & HGG
MO Me-zeq GCH, HCG & GCG
Festrict calling to target regions  Exhaustive (context independent) Eﬁ

Previous ] [ Mext Finizh

3. SRS LEY) LOAFIACIREEMIBEZIETET D

N

Standard:

v CpG Detects 5-methylated cytosines in CpG contexts

v CHG Detects 5-methylated cytosines in CHG contexts (H = A/C/T)
v CHH Detects 5-methylated cytosines in CHH contexts

NOMe-seq:

v GCH Detects enzymatic methylation in GCH contexts
v HCG Detects endogenous methylation in HCG contexts
v GCG Detects ambiguous methylation in GCG contexts

Filgeng

biosciences & nanosciences



Call Methylation Levels Filgeng

biosciences & nanosciences

[ Call Methylation Levels S

Statistical tests and thresholds zettines

1. Chooze where to run

2. Select bizulfite Reads
Tracks

3. hMethwlation call zettings

4. Statistical tests and

2 Statiztical test
thresholds settings

Statiztic mode

5. Result handling Maximum p-value 105
Control Reads Track =5 hspc mapping [SRR342518] (Reads) &3

Window threshalds
iindow leneth 1.000

Minimum number of samples |1

Sample threzholds

Minimum high-confidence site-coverage |1
Minimum high-confidence zite—count 1

Maximum mean site coverage 0.0

[ Help ][ Reset ] [ Previous ]| Mext 4 Finish

4. Y T RILEEZ{TOm AL, Statistic testlc CaTEFEREP-valueDfiE, &5(C> M-IV
IINOIVESTF—HDISTEZITD .
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- E Methwlation data
B

e

e

Differential methylation (CGE)

b-cellz mapping [SRR342497] (Reads) (Methvlation levels)
hepe mapping [SRR342518] (Reads) (Methylation levels)
[®@] b-cells mapping [SRR342497] {(Reads) (Methylation-repart)
[M] hepe mapping [SRR342518] (Reads) (Methylation-repart)

Differential methylationT—%

biosciences & nanosciences

Chromosome  Fegion MHame
16 28021001.28022000
16 28022001.28023000
16 28059001.28060000
16 28072001.28073000
16 28087001.28085000
e | 16 28093001.28094000
16 28102001.28103000
16 28104001.28105000
16 28110001.28111000
16 28120001.28121000

Cyvtozines

Caze zampl...

Casze covera.. (Gase covera.

an 235
121 275
16 178
it} 21
it} 223
a8 180
a1 222
114 243
fi2 170
73 243

Caze methyl.. Caze methyl...
i1 0.76
42 068
14 048
a0 045
it 041
44 045
45 043

108 045
fi2 04as
| 0.81

Contral sam...

Contral cov...

Control cov..

1.00
0493
056
282
041
157
085
137
0.76
150

Caontrol met...

149
17

Caontrol met...

056
041
020
065
0fi4
079
00
na2
026
051

p-value

003
2.73E-3
001
6.28E-3
307E-3
137E-3
003
420E-3
[Nk
JA0E-4

Y>> T ILTEDMethylation levelsT—4

Chromozome Region Mame Total coverage Strand coverage Context coverage Methylated coverage Methylation level

16 complement{28010490) CpG 2 2 2 2 1.00
16 complement{28010504) CpG 3 3 3 2 067
16 28010534 CpG 4 1 1 1 1.00
16 complement(28010535) Cpl3 4 3 3 3 100
16 complement( 28010310} Cpl3 7 7 7 ] 046
16 28010928 CpG fi 2 2 2 1.00
16 complement{28010929) CpG ] 4 4 4 1.00
16 complement{28011414) CpG 1 1 1 1 1.00
16 complement{28011489) CpG 1 1 1 1 1.00
16 28011568 CpG 1 1 1 1 1.00
16 28011617 CpG 3 2 2 2 1.00
16 complement({28011618) Cpl3 3 1 1 1 100
16 2801707 CpG 4 3 3 2 057
16 complement{28011708) CpG 4 1 1 1 1.00

11
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U5 # Track List

Mavigation overview: Chromozome 16

28,017,240 28,017,280 28,017,280 28,018,000
| | | |

Homo_sapiens Chri6 .CcCATGTCACCTTGATTTTAGGTGGGTGAGACTGTCCTGGATTCUGGCCTGCAGAACTGTAAGATAATACATGTATGCTGTTTTAAG

8

b-cells mapping
[SRR342497] (Reads)
104,417 reads

‘CCATATCACCTTAATTTTAAATAAATAAAACTATCCTAAATTCIJAACCTACAAAAC TAATACATATATACTATTTTAAA
TTATGTTATTTTGATTTTAGGTGGGTGAGATTGTTTTGGATTTTC TTGAG
TTATGTTATTTTGATTTTAGGTGGGTGAGATTGTTTTAGATTT|(O Pttt T T o T AR s T U AT W T AT T A TGTTGTTTTAAG

GOTGGGTGAGATTGTTTTGGATTTHG Methylated coverage  TOTTOTTTTAAG
TGGATTT T AP AT TR AV TTT PO T AT R TGTTGTTTTAAG

]
T|
-
TOGGTGGGATTGTTTTGGATTTIAG ATGTTGTTTTAAG
0
-

b-cells mapping
[SRR342497] (Reads)
(Methylation levels)

I'.'Ietvl'lylatiun site .1
[
4 1 b
5 b-cells mappine [SRA3424871 (.. %
Rows: 36,662 Table view: Homo sapiens [ Filter to Selection:-: =
Chromosaome Reeion Mame Total coverage Strand coverage Ciontext coverage Methvlated coverage  Methylation level
16 complement(28017920) CplG 3 1 1 1 1o -
16 2ao17an CpG 3 2 2 2 I.EIEIE'
16 complement(28017922) CplG 3 1 1 1 1.00
KT e e e
16 2a018118 CpG 4 2 2 2 1.00
16 complement(28018119) CplG 4 2 2 1 n&0

e Regionh'complementlDED(E. original-bottom (OB)EI3RERD. AlICLBIANYFHZER
(G -> ADin silicoZHanfzsh) DU—RERD 12
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Il * Track List %
Mavigation overview: Chromoszome 16 N
C — )
¥5,800 29,195,850 28,195,700 28,198,750 289,198
f
e T L T T T e
9
b-cells mapping =1, L ’>
[SRR342497] (Reads) || ' 2 L :
104,417 reads =
- - — - . _- - . = sem ss ees ses - . v s o oomes Ee - ol - = - =
T
hspc mapping =
[SRR342518] (Reads) CRTE T RITETEITE =. & & & =5 5t e e e P P e e T )
110,552 reads. - — - Pm———— —— - ———r — T
b-cells mapping
[SRR342497] (Reads)
(Methylation levels) Ca Se
Methyltion site n B BN ER n mn [ | | I | | m oL
hspc mapping
[SRR342518] (Reads)
(Methylation levels) Control
Mgthylatinn site [ 1
] 1 3
e ¥ - —— + @om
FEH Differential methylation (OG) X
Rows: 205 Table view: Homo sapisns [ Filter ta Selection-- Filter |~
Chromoz..  Region MHame Cytozines  Case sa.. Casge cov. Gase co. OCase me. Case me. Gontrol s. Gontrolc.. GControlc.. Control .. Control . p-value
14 29189001.259189200 1 1 1 064 q 1.00 1 18 136 12 MR NI S
14 a 1 13 152 12 na2 1 a 1.00 1 012 BIGE-4
16 [ T I | ] I 7 N I AT I N ¥ Y 7=
14 3 1 1h ] 13 nar 1 3 1.00 i n.on 0o
14 29MEG001.29216200 fi 1 M 333 ] 1.00 1 7 1.17 2 024 250E-4
14 29225201.29226400 2 1 b 240 i 1.00 1 3 150 i n.on nn2

o JUIA-FEELLWindowB /X (HBWERRBSIZITATR) ZelC. BT IEIDAFIALDLEER
ZATV\ AFIUEOBEENSHDRIBEIRTE S D 13
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1 Summary
< Output optionsORTEILLD. FIMEF—5 | [EEE .
(CHOX T, Y2 CEDLR— MNEAHITSS Generated by. Ozawa
h\‘—c\gé Based upon: b-cells mapping [SRR342497] (Reads)

2 Read counts
v UIR=NCE B8BYARyE>TEn)—R Single-end rsads once and paifec-end reads tice. The column Read Paits counts ssch read palf ance.
@Eﬂ @%%Ej]lj\/ |\T _9)(9\ U - F@Eﬁu J:_C\X Total: The total number of reads/pairs in the input data set.
N N A w E
9:} l/'ftd)} V(TZD%EL/(“%%MLL@&O)"% Duplicate: The number of duplicate reads/pairs. A single read is called a duplicate, when its mapping coordinates are

$Eb\‘ asné identical to those of another single read. A read pairis called duplicate, when the mapping coordinates of the fragment
=4 (the outer mapping coordinates of both reads) are identical to another read pair.

Non-specific: Reads/pairs that had more than one optimal mapping.

From broken pair: Single reads that were mapped as single reads, but ariginated from a read pair.

v |/7ﬁ_ ngﬁﬁﬁgﬁ?é\ LZ‘%(:FET\UT} \05>(—9 Included in analysis: How many reads/pairs were included in the methylation call analysis after filtering of
= —_— aforementioned readsipairs (given user-defined filter settings).
BRIEZEZEL T AFINEIRHEZBEITD

Mapped to CT-converted reference: The number of reads/pairs that were mapped to the CT-conversion of the reference.

Mapped to GA-converted reference: The number of reads/pairs that were mapped to the GA-conversion of the reference.

Single Reads Read Pairs
Total: 104,417 51,373
Duplicate: 5,989 2,938
Mon-specific: 29 226 14 373
From broken pair. 1,178
Included in analysis: 63,024 34012
WMapped to CT-converted reference: 33,924 16,962
- as CT-converted read: 16,962
- as GA-converted read: 16,962
Mapped to GA-converted reference: 34100 17,050
- as CT-converted read: 17,050
- a5 GA-converted read: 17,050

14
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IVE T T =X F)NALT—T I REDZFE N SYI(E. Track ListiégexHWBZEICED, &) LTS5 —
FICRERFRNTIEE

RRBSIS X> MowIETrack ListicEZHRLCED, SBY ) LA LOS -5y MBS EX R EICHESRT
=3

B8 b-cells mappi... X | Wy *Track List X

4
,000 25,94‘2‘000 28,94|3,000 23.94‘4,000 23.54|5,000 28‘94‘6,000 28,94|7.000 28,94|8,000 28,94]9,000 28,950,000 26,95|1,000 I
28,949,900
Gene annotations (111)
Homo_sapiens Chrl6 o . [ [ I
2Mb CDS ‘N A . - B N P N A A A R A
CDS annotations (274) FE e 2 s I B R T e A
e N - - w07 W W ol R
Homo_sapiens Chrl6
- | 2 [ 4 » = > »
b-cells mapping
[SRR342497] (Reads)
hspc mapping
[SRR342518] (Reads)
b-cells Hyper
Methylation (CG) »

hspc Hyper
m!lhtiation (CG)

0w
b-cells mapping

r : - .:Em::;‘ -
[SRR342497] (Reads) == = . ==
106,422 reas
14
0 S 3 et =
hspc mapping == 3 2 T i = B
[SRR342518] (Reads) = = =) = ] -
131,706 reads = - - = - =
b = -
= I
19 =
HE Iy @ — ——0— +
Ed Homo_sapiens ... X
||
Rows: 1/ 111 Table view: Homo sapiens CD19 Filter =
Chromosome Region Name ENSEMBL
ENSG00000177455

[ I Create Track from Selection J

«EHE Y
15
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PEWVEDLEL : 4IRS
TEL 052-624-4388 (9:00~18:00)
FAX 052-624-4389

E—mail: biosupport@filgen jp
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