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m  Over-representations analysis: sBE(CIRNTL\DLHAE Create supplementary report: #{& DL R—NER.
IEERCHIRE DEEM, ®m Create duplicated sequence list: E#¥ D& ->1=EFIDY
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E reads — eraphical QG report
I ~{H] reads - supplementary QC repart |
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3.2 Nucleotide contributions

Mucleotide contributions
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3.5 Quality distribution

Create Sequencing QC Report

Quality distribution
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Create Sequencing QC Report

_@ reads — eranhical QG renort . @ reads — graphical QG report

{El reads — supplementary Q0 report | -—@mdaaﬁupphmanhr" Qo report

~i= reads — duplicated sequences Q10 report = reads - duplicated sequences QC repaort

L

3.5 Quality distribution

Noname GTGTGTCCTGTGATCCGCCAGAGCACGTGTGTCCTGTGAGATCCGCCAGA

Summaﬂ_zgs the base-quality distribution along the base positions. 2|a 13
base position ) " Noname GCCAGAGCACGTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTCCTGTG
coverage: total number of quality values observed at that base position
median & percentiles: median & percentiles of quality scores observed at that base position 2|'3 ‘*I:’
base position coverage 5%ile 25%ile Wedian 75%ile 95%ile Moname GTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTCCTGTGAGATCCGCCA
1 339,368 11 23 26 32 33 Z|'3 '*ID
2 339,368 n 24 26 3 34 Moname GGATCTCACAGGACACACGTGCTCTGGCGGATCACAGGACACACGTGCTC
3 339,368 1 24, 26 31 34, 0 a0
4 339,268 12 25 26 21 a2 ! !
Moname GTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTCCTGTGATCCGCCAGA
5 339,268 11 24, 26 E 32 0 @
6 339,368 12 24, 26 3 a3 1 1
7 339,308 " v P » = Noname GGACACACGTGCTCTGGCGGATCTCACAGGACACACGTGCTCTGGCGGAT
8 339,368 1 24] 26 a1 R T T
9 339,368 1 24 26 3 33 Moname AGGACACACGTGCTCTGGCGGATCACAGGACACACGTGCTCTGGCGGATC
10 339,268 12 24, 26 21 a2 zl-: -»I:
n 339,368 12 e % # e Noname CAGGACACACGTGCTCTGGCGGATCTCACAGGACACACGTGCTCTGGCGE
12 339,268 12 24, 26 E 32 0 a0
13 339,368 12 24| 26 30 33 [ !
” 339,368 P I s o = Mo name ATCACAGGACACACGTGCT_(;TGGCGGATCTCACAGGACAzACGTGCTCTG
15 339,368 12 24, 26 30 a3 I 1
16 339,368 12 24] 26 30 33 Moname GTGCTCTGGCGGATCTCACAGGACACACGTGCTCTGGCGGATCACAGGAC
17 339,368 12 24 25 30 3 @ 4
18 339,368 12 24 26 20 32 Moname AGAGCACGTGTGTCCTGTGATCCGCCAGAGCACGTGTGTCCTGTGAGATC
19 339,368 12 24, 26 30 a3 0 4
1 ]
20 329,358 12 24 26 30 3 Noname ATCCGCCAGAGCACGTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTCC
21 339,368 12 24, 26 29 a3 0 0
22 339,368 12 23 26 29 33 1 |
P 220,258 2 P 7 P = Noname GTGCTCTGGCGGATCACAGGACACACGTGCTCTGGCGGATCTCACAGGAC
24 339,268 12 23 26 28 32 ‘|'3 13
Moname AGAGCACGTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTCCTGTGATC
0 4

1 1
Moname GATCCGCCAGAGCACGTGTGTCCTGTGAGATCCGCCAGAGCACGTGTGTC
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1. Phred Score ZpfEAZ#A
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Mavigation frea 4 Toolbox i
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ChlPseq PPAR ﬁ Clazzical Sequence Analvziz " RNfasg
F3 Rachedsd AN £5 Molecular Biology Tools 3% Sﬂfgﬂn
=HE TluminaExome 7= BLAST &[] ChlPseq PPAR.
29 chr20 -5 NGS Gore Tools 3 Rochedst
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T Q0 test
tH-23 Tlumina_Short

}- Trio Analyzis
75 Ton_PGM

e

E

E

e

-F3 BLAST2GO
e

E

e

e

£

{El reads — eraphical QG report
{E reads — zupplementary QG repart
i= reads - duplicated sequences QG report

}-E Finighing_Maodule_Demoe

7[5 Finighing Module
}-ﬁ LocalRealienment TestData EEI"@ Track Tools

i-F3 | nealRealiznment TastData &0

Create Sequencing GG Report
_E Merge Dverlapping Pairs

& W Trim Sequences

""" }( Demultiplex Reads

~=5 Map Feads to Reference

~=5 Map Feads to Reference (Beta)
-4EE Local Realignment

[EI Create Detailed Mapping Report
=—_I Merge Read Mappines

-~ Extract Gonsensus Sequence

m

355 Becanusncing fnabei

«| Procezzes | Toolbox | Favorites

Q- |<enter search term

[I»

7 NluminaExome
-3 chr2l

t {5 Annotation

4= reade - duplicated sequences QC report
5 umina

2] QG test

J-- Tlumina_Short

H-[ Finishing_Module_Demoe

£ BLASTIGO

#7 FinishingMadule

#-{"7 LocalRealienment TestData
-3 Trio Analsis

£ Ton_PGM

o LocalRealienment TestData_fus
£ DB

&£ Ecali DB

3--@ Phedogeny

w7 Riken_Training

73 TonPGM

Al

Q- |<enter szarch term>

[ Batch

Previousz

I»

Finizh

®m Navigation AreabSERT B —RF—4%3RIR,

m Toolbox» % NGS Core Tools > Trim Sequences Z#iR. ¥ 7T )LOUvH,
B A —RHOEEL., BIRLIET—INBENTNDZLETER.,
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B Trim Sequences

" Set 1
1. Select sequencine data K [RIENENE

2. Quality trimming

Quality trimming

Trim uzing quality scores

Limit: |0.05
Trim ambiguous nucleotides
Maximum number of ambiguities: 25
ER[EN ) 3] [ o

®m Trim using quality scores :NUIV A (C{ERAT
BLIMit/NTOA—H%ERTE

® Trim ambiguous nucleotides:NZF‘RRIN 515
EH(IHOWT, s XEEFTREIE DL,

~/

p
[E] Trim Sequences

Set parameters

1. Select ing dat. S
e fdapter trimming

2. Quality trimming

3. Adapter frimming

Trim adapter list
Uze calor zpace

[T Search on both strands

Freview
Number of reads 1,000 Mumber of nucleotides | 76,011 fve. length |76
Mame Matches found  Reads dizcarded  Mucleotides re..  Ave. leneth
€rome | [ 3t

m F5TH5-NIZVT
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[E] Trim Sequences

i Set 1
1. Select zequencing data  [PETETIAES

2. Quality trimming
3. Adapter trimming

4. Sequence filtering

Trim bases

] Remave 5§ terminal nucleotides 1

7] Remave 2 terminal nucleotides 1

Filter on length

1515
1.000
€ Previous ] [ =2 Mext ] Finish

B Trim bases:U—RELFID5’ K., 3 KHOSIEEHDIE
HERE

B Filter on length: U —RE2F D5’ XK, 3" KHADHIEEL
DIEEERE

/11

V24

g
Bl Trim Sequences

1. Select sequencing data el el

2. Quality trimming
3. Adapter trimming
4. Sequence filtering

b, Result handling

Qutput options

Save discarded sequences
Save broken pairz

Create report

Result handling
) Open

@ Save

Log handling
Open log

i € Previous ] | 2 Mext | Finigh

B Save discarded sequences: NSV (CKUBREIN
=B S DRTE.
m  Save broken pairsi R7DYU—-RTRIIVT(CLURT

m Create report: LIR—NDERK.

T —REART,
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4= reads trimmed
- Ml paade report

2 Read length before / after trimming

Read length distribution
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3.5 Quality distribution

FPHRED score

[=]

Base-guality distribution along the base positions
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3.5 Quality distribution
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2 ODPCR Duplicate B %

Genomics Workbench (Z(Z. 2 >2®DPCR Duplicate BRED AENHVFE
ERP

Duplicate Read Removal:¥wE>Z 5i(CPCR Duplicate #BfZ%., De
Novo 7 7URE . SRESNOMNLRNGEICHIALET,

Duplicate Mapped Read Removal: ¥wE> T #% DT —4(ZxtLTPCR
Duplicate BREE1TNET, U—RDBEVAEH, TVFEVAEHDODEBLA
SR WNEDNEWNWSIEHEETEEI DT, SRBEINA S HIDESE.
BoEHHELEILY,



O



Mapping

T

« Suffix Array Z{EWSHEBENZATYIRIEL. BEEIVE T 1]
BEIZLTULVET,

e O—HILTISAAUN-TA—NILTIAAVMMIEBARATETE N THE,

« BHBZV—HURTH/AD— RFPIVR DUTGILIVR . FHHET
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IV DOFM
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Genome

Read —<[£:73“1L){'C573\73- .. ? ]
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IV T DM
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Genome

~
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« Suffix Array
_-ﬂﬂﬂﬂﬂ-

S[i] A

i |1 I s ]
AGTTCGS 1 S 7

GTTCGS 2 AGTTCGS 1

TTCGS 3 CGS 5

TCGS 4 » GS 6 ]
CGS 5 GTTCGS 2

GS 6 Sort  1cGs$ 4

S 7 TTCGS 3

Suffix Array, A Ali] 7
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IV D

AAF7Yv Y
mERvyvTE%&Local Alighment CiEsR

Match = 1, Mismatch cost =2

U—REcSIC0bp) A2 T—HLIEEE

CGTATCAATCGATTACGCTATGAATG
T T T I I I A O A O O 20

ATCAATCGATTACGCTATGA



IV D

CGTATCAATCGATTACGCTATGAATG

NERRRERERRENERRERR 19
TTCAATCGATTACGCTATGA
CGTATCAATCGATTACGCTATGAATG
EEEEEEERRRRREERRRE 16
TTCAATCAATTACGCTATGA
CGTATCAATCGATTACGCTATGAATG >
LTI Tl T

TTCAATCAATTGCGCTATGC
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Length Fraction & Similarity

 Length Fraction&Similarity /NSA—5&{E ST, EQORETSAAV/NINTE=Y —
K&, v/ T INFHDELTRIFT DD, RELET,

« Length Fraction &Similarity (X2 2D /NSA—SDIEAEDLETHERAINE T,
Length fraction: Z4)L5—&EMNFDERIC, ZEEIT RS
Similarity: Length Fraction TEEELERID>H, EOREEELULTNNDEHDE

5%3’75\0 J)— K& : 100
bp A
( \
I I I
| | |
1§ J
Y

F 74 LD Length Fraction, 0.5
100 bp x 0.5 =50 bp

Reference

F 74 )L DSimilarity, 0.8 < (L[ bio
50 bp x 0.8 =40 bp 54



Length Fraction & Similarity

« T4 )LNDERTE. Length Fraction = 0.5, Similarity = 0.8 D&

I)— K£ : 100
bp A

Y /
T 74 )LD Length Fraction, 0.5
100 bp x 0.5=50bp

('__\

Reference

T 74 )LD Similarity, 0.8
50 bpx 0.8 =40 bp

S0IBE ., 40 BE —HLTLVBIERIZTYT LTS ELTETY . ( [ bio
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Length Fraction & Similarity
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Mapping Parameters

Map Reads to Reference

Mapping options

1. Select sequencing reads
2. References

3. Mapping options Read alignment
Mismatch cost 2

Insertion cost 3 73’(}‘) ks \05)(_9

Deletion cost 3

Length fraction 0.5 7/{}[/9— / \05)(_9

Similarity fraction |0.8
[ ] clobal alignment

Color space alignment
Color error cost |3

Auto-detect paired distances

Non-specific match handling

(@) Map randomly

'.,?_.' Ignaore
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L 2 JLS. ) @g




MNavigation Area

% O

1|

Mapping

#-£F GLG_Data
Training_DataSet

ChIPzeq
zmallRNA
ChlPzeq PP AR

----- B chr2l

{E‘ reads - eraphical QG report
{E‘ reads - supplementary QT report
[]"ﬁ Annotation

I:I"ﬁ Processed

reads without duplizates

{E‘ reads duplicate remowal report
: trimmed
-4= reads dizcarded
{E‘ reads report

-3 Tlumina

F-ET QG _test

E+-£5 Thumina_Short

E}-ﬁ Finizhing_Module_Demoe
[ BLAST2GD
[
[
[
c

-] FinishingModule

£ LocalRealienmentTestData
}-ﬁ Trio Analvsiz

o S B P =T e 111

L3

m

Toolbox
E} Gienome FiniShing Madule Select s.equencimg reads
. e Mavigation Area
H--
= Utllltles _ % (3 6L6 Data
@ Claz=ical Sequence Analvsis £ Training_DataSet

f& Molecular Biology Tools g Eﬂﬁzzg

= BLAST -- smallRMA

NGS Core Tools .. ‘;’;ﬂjhii}f PAR

- [&] Create Sequencing ©C Feport =

- & Meree Cwerlappine Pairs
:E' Trim Sequences

----- * Demultiplex Fleau:ls

-5 Annatation
. ﬁ Processed
reads without duplicates

eads discarded

E
E
E
E

=% Map Reads to Reference (Beta)
~4EE Local Realienment
- [El Create Detailed Mapping Report

‘R Meree Read Mappines
Femove Duplicate Mapped Reads

-~ Extract Gongensus Sequence
+-fil Track Tools

H-fpe Pezequencing Analvsis

]gj Tranzcriptomics Analvziz

Jﬁ Epigenomice Analveis
= N

-- Tllumina

3 QG test

£ Tlumina_Short

ﬁ Finishing_Module_Demos
-E BLASTIGO

£ FinishingMadule

-3 LocalRealisnmentTestData
-- Trio Analvsis

£ Ton_PGM

-7 LocalRealienmentTestData_fius
NS

Ce ected elements (1; —
- W= reads trimmed B

m

L]
(o]

Q [<enter search term>

[I»

Procezses | Toolbox | Favorites

QO [<enter zearch term>
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[B Select single ganome track or reference sequences

[E Map Reads to Reference M

1. Select sequencing reads RefEeEEs
2. References
References
References %€ |chrll) ﬁ

Reference masking

@ Mo masking

(71 Exclude annotated

() helude annotated only

Masking track 8 chr20 (Gene) o

[ € Previous ] l 2 Mext ] Finizh

Mavigation Area

Selected elements (1)

& CLG_Data
E-E£3) Training_DataSet

#HF3 RMAzeq
B ChlPseq

[ smallRNA
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Mapping

B Map Reads to Reference

1. Select sequencing reads
2. References

3. Mapping options

Mapping optionz

Read alighment
Mismatch cost |3
Ihzertion cost |3
Deletion cost |3
Leneth fraction 1.0
Similarity fraction 1.0
[ Glabal alisnment
Calor zpace alienment

Calor error cozt |3

futo—detect paired diztances

MHon-zpecific match handling
@ Map randomly

(0 Tenare

€ Previous l | = Mext

Finizh

Mismatch cost: 7514 A/NMITyF LAY
HOMNHH=HEDIAARN

Insertion cost: 7S AVNIEANNH D5
E03AN

Deletion costi 7 SAAVMIRENH D5
E03AN

Length fraction: —KDRIXDEDIEE
NIV TINTNDRED,

Similarity :E D ERELUL TNDIRED,
Global alignment:

Global alignment £475MESD, Fzvd
MM TUNDEE (ELocal alignment&3E
7.

Color space alignment:Hh=5—AR—2ZAD
T—=IMEID, FDHZBEICHT—ICLD
IS—®IEZETOINEID,

Auto-detect paired distances: HETR7T
DIEERAERDDIMNEID,

Non-specific match handling: [G— &
A7 CIYVTINBEFNHDEED
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Mapping

[ Map Reads to Reference

1. Select sequencing reads
2. References

3. Mapping optiohs

4. Result handling

Fezult handline

Cutput options

@ Create reads track

() Create stand-alone read mappings
Create report

Collect un-mapped reads

Fezult handling
() Open
@ Save

Log handling
Open log

€ Previous l L Next

Finizh

Create reads track: &R &rovo L
LTER T D55,

Create stand-alone read mappings:

fERAstand-alone7+—v v
Begl, V—R9evwEe o, 7)5—3
U= TETIFAIL)THER T
DH,

Create reporti vV TR DL
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= reads trimmed.. X

= reads trimmed (Reads)
reads trimmed un-mapped reads [ho read eroup] (sinele)

%

readz trimmed mapping summary report

To

ameoa
reads trimmed (Reads)
185,001 reads
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oy more tracks together, create a track list 5y Create Track List

T
41,8912

Tool /x—

¥ Track Settines
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|chr20 (63,025,520bp)

Ranee: 1 —| 48,286,994
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Find
Track layout
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Find
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Graph color [N
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<h s 1 1 sequenc.. x|

To show more tracks together, create a track list. | Uik Create Track List ] % B
~ Mavigation
1.04('5.?60 1.04?.?80 1‘04«;:&00 1-04?- |NC_010473 (4,686,137bp) -
0 Range: 1046752 - 1046820
5_1_1_sequence (paired) without
duplicates trimmed (Reads)
Eora o AAGCAACGCTCTTGCCAGCGCCAC Sy

G
GCGCTTGCCAGCGCCA Find

GCGCTTGCCAGCGCCH
GCGCTTGCCAGCGCC
GAT CTTGCCAGCGCC c S —
GCGCTTGCCAGCGCCA
PGTTTCTGCCCGCEAGAAAGTGCGGCA ™ Reads track

C " -
CTTGCCAGCGCCA Data aggregation above 100bp -

GCCA TGTTTCTGCCCGCCEGAAAGTGCGGC

AACGCTCTTGCCAGCGCQACTCGCTGTTTCTGCCE || ﬁ@.@U—Mj& tyxﬁ(:V\yTént

CTCTTGCCAGCGCEACTC

AATCAACGETCTT ACTCGCTGTTTCTGCCCGCGRG:::EIEZEEZ:$ U_|\~‘~ ﬁ&o)u_l\*‘ciTya'_tyzﬁﬁ/\
IVvTINFEY—RICRVES, SEOY—

AATC - ° e;gggﬁ n J_|\- ag_
AATCA Nk, R7ELTEH#HINTLS! T3,
AATCAACG
AATCAACGCTC
AATCAACGCTCTTGCC TGTTTCTGCCCGCCAGAAAGTGCGGCAGGCCATTC——
AATCAACGCTCTTGC G GCCAGAAAGTGCGGCAGGCCATTCCCCTGC
AATCAACGCTCTTGCJAGCG TGTTTCTGCCCGCCAGAAAG
AATCAACGCTCTTGCLAGCGCCA TTTCTGCCCGCCAGAAAGTGCGGCAGGCCATTCCC
—_——————— AGCGCCACTCGCTGTTTCTG AGGCCATTCCCCTGC
AACGCTCTTGECAGCGCCACTCGCTGTTTCTGCCC AGTGCGGCAGGCC——

CAGCGCCACTCGCTGTTTCTGCCCGCCA GGCCATTCCCCTGC
= GCCACTCGCTGTTTCTGCCCGCCAGAAAGT c
GCCACTCGCTGTTTCTGCCCGCCAGAAAGT

. —

bE("éb‘\{rj‘L\'{ L\é%,ﬂﬁ(i GCCACTCGCTGTTTCTGCCCGCCAGAAAGTGC ATTCCCCTGC

SR V- S JGCCACTCGCTGTTTCTGCCCGCCAGAAAGTGCGG ccTee
17}
=]

B

% | > HE < GCCACTCGCTGTTTCTGCCCGCCAGAAAGTGCGGC

9,\“EE§ &E d\é F -ta—o —CCACTCGCTGTTTCTGCCCGCCAGAAAGTGCGGCA
—CCAGTCGCTGTTTGCTGGCGGCGAGAAAGTGCGGCA
TCGCTGTTTCTGCCCGCCAGAAAGTGCGGCAGGCC
CCGCCAGAAAGTGCGGCAGGCCATTCCCCT
TCTGCCCGCCAGAAAGTGCGGCAGGCCATTCCCCT
CTGGCCGCCAGAAAGTGCGGCAGGCCATTCCGCTG
CTGCCCGCCAGAAAGTGCGGCAGGCCATTCCCCTG

" B ERSTLEH>TNBEmMEYYE
- VIINTWFERASHNLYY
DHE(CHEEINTLFEA.

L
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«  EZARD Report (XF'Summary Report jJEWI BRI THRAFEINTNES,

= 2po = s
e T b= T o=
1 Summary mapping report = Table of Contents
1.1 Summary statistics ¥ 1 Summary mapping report
Count Percentage of reads Average length Number of bases Percentage of bases 1.1 Summary statistics
References ! - 4/686.137.00 4686,137 - 1.2 General algorithm parameters
Mapped reads 5,078,221 97.95% 34.00 172,651,355 97.92%
Not mapped reads 106,167 2.05% 3462 3,675,884 2.08% 1.3 Reads parameters
- - P o
Reads in pairs 4,987,262 96.20% 21538 170,198,371 96.52% 1.4 Distribution of read lenath
Broken paired reads 90,959 1.75% 26897 2452 084 1.39%
Total reads 5,184,388 100.00% 34.01 176,327,239 100.00% 1.5 Distribution of matched read length
1.6 Distribution of non-matched read length
» Text format
1.4 Distribution of read length 1.5 Distribution of matched read length 1.6 Distribution of non-matched read length
Length Length Length
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I

30200
reads trimmed (Reads)
185,001 reads

To show more tracks together, create a track |t

|p Track Settings

s Craate Track List

No variant tracks in view

Find

~ Reads track
Data ageregation above 100bp «

Graph color [N

Hide insertions below (%) 1.0
Highlight variants

Float variant reads to top
Disconnect paired reads [

Show quality scores [
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Qnly show coverage eraph [

M= E I

- —— +m

) Mavigation =
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1201 Range: | | - 48,286,094
Insertions =

Find =
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Bl Training_DataSst B R chr2i (Genome)
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] ChlPseq
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Local Realignment

« IVEVTDOTOLATE. &Y —RDBE2EHENTIAAVNAOT (S RENEO—BE
HERITAOAT)ERTHBAICIVE T ELTNET ., LOLEAS, B (ICEEEOY—RD
IVEV T DIRADS, BHEWTIAAVRNAOTTERLED, H2EHHLWNIVE VT i
RREZONDGENHVZET,

CTTTAGTTTCTTTTGCCGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

CTTTAGTTTCTTTT----GIIGCTTTCTTTCTTT TTTTTTT
CTTTAGTTTCTTTT--. -GEBGCTTTCTTTCTTTRTTITTITTIT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTITTITTTTTTTAAGTCT
CTTTAGTTTCGTTTGEEGCTTITCTTTCTTTCTTTETTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTT--- -GEBGCTTTCTTTCTTTRTTTTTTIT
CTTTAGTTTCTTTTGIIGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGIIGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGBEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGBEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGIIGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTETTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGREGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTFAGTCTCCCTCTGT
CTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

o LA LEMITIE., GCCAEAEREICITNDAZLET., DY —RDIvEV T EH—EL
HHEHLLNWIVE VT (CRDEEZLONE T, IVvEV T DERBETIE,. 42 DU—KDT7>
AAVNAAT DIHFEEZTNDIED, ZOLIBRIKANRELET,

o I5(CZDIRFTEEXInsertion, DeletionDi&H£E1THE ELLREHTERL Tl hi
LOHHEUET ., HicInsertionDeletion VB BES (FHEE X BN TIET, n
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Local Realignment Tl&, ZOLIRIKAEIEIET H1=8D., IV VT EEHRICRVELZE
T, OB BEDOIVE VT DERBEEFERY, DY —ROIVEVTIRREEET H1=
D, HFEEDIVEV T ZLTOLSCEELET,

CTTTAGTTTCTTTT----CTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

CTTTAGTTTCTTTTGCCGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

CTTTAGTTTCTTTTGEBEBGCTTTCTTTCTTTCTTTTTTT
CTTTAGTTTCTTTTGEEBGCTTTCTTTCTTTCTTTTTTT
CTTTAGTTTCTTTTGEBEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCT
CTTTAGTTTCGTTTGEREBGCTTTCTTTCTTTCTTTATTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEBEBGCTTTCTTTCTTTCTTTTTTT
CTTTAGTTTCTTTTGEBEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEREBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEEGCTTTCTTTCTTTCTTTTTTTETTTAAGTCTCCCTCTGT
CTTTAGTTTCTTTTGEBEBGCTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

CTTTAGTTTCTTTTGREBGCTTTCTTTCTTTCTTTTTTTTTTTTAGTCTCCCTCTGT

CTTTCTTTCTTTCTTTTTTTTTTTAAGTCTCCCTCTGT

FEEDIVEV T LVE, THELDANEEEHLLWNVERTHIZENERRIICHHMVE
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a
@ er. acacarraca A e AHEHEHTHEHEH
I I
READ: ACAGATTACA
(b)
REF: ACAGATTACA A al—elHaHrHHrHHa}l{cl a]
(S A I I O B
READ: AGAGATTACA G|
(c)
REF: ACAGATTACA A (Al—G—AHT c— a]
(. S I I I I
READ: AGAGAT--CA G|
(d)
REF: AC--AGATTACA A Al—clH{aH{T E=E
| X (N 1
READ: AGTTAGAT--CaA
7]
. FI
7]
Homer, N. & Nelson, S. F. Improved variant discovery through local re-alignment of short- ([l[bl%

read next-generation sequencing data using SRMA. Genome biology 11, R99 (2010).
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« JIDICLTEZFEL, ENENDNARERBDY—RDH/NSNLYIEIINTDELTDLIC
0B, ZDT 5 7%R<ET, Local Realignment (XEfTIN TS,

(e)
1 1 4 4 g 2 2 2 4
A C A G A T T A C A
K
G L 2
T
1 }
T
Homer, N. & Nelson, S. F. Improved variant discovery through local re-alignment of short- ([l[blg

read next-generation sequencing data using SRMA. Genome biology 11, R99 (2010).
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Toolbox| Workspace Help

£5 Genome Finishing Module  »
g | e , « Toolbox > NGS Core Tools >
Classical Sequence Analysis » | Local Realignment
f Molecular Biology Tools 3 I
2 BLAST 3
F§ MNGS Core Tools »[5§ Create Sequencing QC Report...
Fa Track Tools ! & Merge Overlapping Pairs... .
G5 Resequencing Analysis ) 2§ Trim Sequences... ,
o M o e e— . 2fE¥EdLocal Realignmentshid )=
o iEE S - ' -
De Movo Sequencing t =] Create Detailed Mapping Report... | a—0 jb(‘—GUIdeq C‘— Cj:NO forceé:
Fa  Workflows r =} Merge Read Mappings... | FOI’CEU)Z*E%EJ‘J‘&) ‘)i?’o
E Extract Consensus Sequence... .
f= Multiplexing 3 - Non gl“ded
— Guided
« No force
- Force
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« Q@Guided Local Realignment

— HaRERBLSBZEE(nsertionXDeletion) DIEHAEHHHILEHE 2 THL
ZET, FDSEF DInsertion, DeletionEZ BLTYUFSAAVNELTS,
— HARERBDZEEERMNES . Local Realignment T, DE<KEHIARD
) —RMInsertionXDeletionzE X FHLTWNBDMENRH D, ZOLIBGE. HA
RERAEERIEHRAEE 2D LT, InsertionXoDeletion Zh T (ZHEHETES
FHChB,
« QGuided Local Realignment NA& %h72 45

? i
m"‘T{gg‘;;'TTmsTTT-::TTTT-----:TTTu:TTTu:TTTu:TTTTTTTTTTT,uuu.c;Tn
guiding variants
! Variants
| |
O TTAGTTTCTTTT----GEEGCTTTCTTTCTTTETTTTTTT
before T TAGTTTCTTTT----GCGCGCTTTCTTTCTTTGTTTTTTT
Areads T TAGTTTCTTTT----GEEGCTTTCTTTCTTTETTTTITTT

3
O TTAGTTTCTTTTGECGCTTTCTTTCTTTCTTTTTTTTTTTA
ater TTAGTTTCTTTTGGEGCTTTCTTTCTTTCTTTTTTTTTTTAAGT! :
C dreads T T AGTTTCTTTTGCEGCTTTCTTTCTTTCTTTTTTTTTTTAAGT < [l[blﬂ
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« QGuided Local Realignment D F==

— dbSNP?ﬁt&l ANV T T —HER>ERDT —IhHLDEEZERE

oF o
« Force realignment OF w0 & WhT (L35,

Guidance—variant zettings

Guidance—variant track M dbSMHP variants Eﬂ

[] Force realienment to guidance—variants

— NV T T —H&RICLEERET —H%EIRE

« Force realignment (ZFzvo&EINND

Guidance—variant zettings

Guidance—variant track M reads (hDel) &f{

force realienment to guidance—wvariants
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Guided Local
Realignment

SV & InDel
L dun

Guided Local
Realignment

SV & InDel,
Variant &4

Local RealignmentZ&fE~1=f##ro0—

EEF D& A {#FE >7=Guided Lopcal
Realignment (Force #>/avAa L)

B DSV &InDeli® i DB #H 2 {# > TGuided
Lopcal Realignment (Force = 7>/a>#b))
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j"@ Tranzcriptomice Analveis
H-Lav Epigenomics finalysis
ZI--&?_'I De Movo Sequencing
J--Fﬁ] Warkfloms

& - -

Select read mappine
Mavigation Area

Selected elements (1)

U ‘1 Pac_Ilumina
----- 3 Virus_DE_fm_DDE.
B E Exome

BE Annotation

“ = reads mapping
E-£F Held

=3 Eﬁ (Ozakall_location

l ﬁ Mewbler_fra_qual comparizon
B-(3 400m_good bad_length
E-ES m165

ﬁ Mazters results
-3 TonPGM_good bad
ﬁ ForPaper

&3 GSJr GLG

ﬁ iy recult_for_poster
ﬁ Mapped

ﬁ Mew_PGM_newbler

o — .
L Trin Analysis } Meree Read Mappines 7] GS_Jr_FLK# Newbler
G- ﬁ zmallRMA Re Duplicate M d Read ﬁ PGM_newbler_subszet reads eval
-3 BLASTGO = memove Puplieals Mapped Reacs #-E Pac_New p022
57 RNAzeq — 34 Extract Consensus Sequence &£ HGAP contie
- ﬁ Fullzet j"'@ Track Tools BE@ Training_DataGet
E H-fipp Resequencing Analysis -3 Roched54

ﬁ LocalRealienment TestData
=5 Exome

- =5, reads trimmed (Reads)

m

Al

1

Q- |<enter zearch term>

[] Batch

Prewvious

[I»

[I»

Q- |<enter search term?

m Navigation AreabS{ERT B vV T 5T —5%ERIR,
ToolboxAH % NGS Core Tools > Local Realignment &328iR. 7 )LYVUv,
B 4 —RHOEEL, BIRLIET—INBENTNDZ LA TER,

[l bio
76



Local Realignment=E4T 4 3%

m Realign unaligned ends: ¥wE>Z DRI

(@ o vesgomere — IyTINAh-TEFREE(soft clipping)&
1. Sele?t read mapp.ing RERITmEE S Local Realignment @B%%c;*uﬁﬁ 3—575\ 8‘
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B Local Realignment -
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2. Realighment settings
3. Result handling
Output optiohs
@ Create reads track
() Create stand-alone read mappings
Cutput track of realigned regions
Rezult handling
) Open
@ Save
Log handling
Open log
€ Frevious J 73 et Finish X Cancel

m Output options 7o TvhDFEIR

m Create reads track: Novo 74—
YYNTDER,

B Create stand-alone read mappings:
ALFVRT7AVIF—IYNTDE
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m Result handling

B Open: ETEI<ICEHK,
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® Log handling
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« BEREIVEVTDTFAILELTHERL N, Z2BID&w#E(C locally
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— AAVRT7AOVIA—IYNTHERLIZSE
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— NI TIA—TIYNTHERILTI=35E
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| yaads (Reads) - locally realigned (coverage repart)
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336,422 reads
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20 20033158.20341346 C20orf26  EMSGOO0O000E 308189 8670 2 17161 1279721 041 1] 1181 415 000 171648 937 100
20 17206752.17465228 PCSK2 EMSGO000012 258472 3845 1 a6 530821 04 1] 500 228 000 149734 642 100
20 26731064 26733807 RP13-401.. EMSGO000022 1644 241 16 404 60801 044 I} ] 004 1.00 417 G376 200
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- Basic Variant Detection : o4 VUF«4&. NUT VRO ROENDEEEMN SN
Y7 RNDY A et&H(version 7.5L1BTDQuality-Based Variant
Detection) .

- Fixed Ploidy Variant Detection:#ZE€> )L&Z#EL\, NUT7V/NDOY AN
f&H(version 7.5L AT M Probabilistic Variant Detection) .

« Low Frequency Variant Detection: {&$8ECRES>ND/\UT/RDiEH
YV— )L, BEEEIETELLEWVTNANY T UROBENTZ D,

fELND (T
NUTZURDREONDHEEN, FOBEHICHBWNTIS% U TOLIBRIGE (X,
, FNEYVEHZ UGS (L. Fixed Ploidy Variant Detection 22 FIA<IEXLY, /N
TYVRDEOLNDHEEMNMEVNZER, BN EZIEETCEIRNGEREE,

- =X
=T MRS, ( [l big



Quality

Meighborhood radius |5
Maximum gap and mismatch count |2
Minimum neighborhood quality 15

Minimum central quality |20

Mapping#8 D7 —H(CxfL, &RTEL, TR T DIATY
FX°, gap. =£7=Quality Score(ZkYSNP detection(C&
HBT—IDIT4INFV T ELT,

Significance
Low-quality reads are ignored in counts and frequencies
Minimum coverage |10

Minimum variant frequency (%) |35.0
[] Advanced
Maximurm coverage 99999

Required variant count |1

Sufficient variant count |5

Basic Variant Detection

CTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACEC

STTTTTGCACTCATTCATATAAAAAATATATTTCCCCACG
STTTTTGCACTCATTCATATAAATAATATATTTCCCCACG
STTTTTGCACTCATTCATATCAAAAATATATTTCCCCACG
STTTTTGCACTCATTCATATAAAAAATATATTTCCCCACG
c
STTTTTGCACTCATTCATATAAAAAATATATTTCCCCACG
c
A
STTTTTGCACTCATTCATATAAAAAATATATTTCCCCACG
ACTCATTCATATCAAAAATATATTTCCCCACG
CTCATTCATATAAAAAATATATTTCCCCACG
A
CCCACG

SNP &Callg 51dh(C, RIBBELRH/SLyIR2, SNPD
SAEERTEYS D.

(i




Mavigation Area 4]

Basic Variant Detection

Toolbox -
b [,“:3";, O Y F iy lagsical cequenice Analvel i
£ Roched b4 - {:ﬁ Molecular Biology Tools
-£7 LocalRealignment TestData H-{= BLAST
=+ES Exome #-F5 NG5S Gore Toaols i
) @ Track Tools
IS reads trimmed EIE\?; Fezequencing Analvsiz
{8l reacs report 3 Create Statiztics for Tareet Regions
eads trimmed (Reads) =
-4= reads trimmed un-mapped reads [no read grou 1TA Probabilistic ‘u’arlant DEtECt'Dn
{E‘ reads trimmed mapping summary report ; i L
%t chr2ll | A hDels and Structural Yariants 3
EJ--@_ fnnotation - Coverage Snalysis
=h [}- Annotate and Filter Wariants
:}F reads tr.immed {Reads) - realiened regions -3 Compare Wariants
£ Trio Analysis — "pw Compare Sample Wariant Tracks
E-ES smallRMA o X L
£ BLASTIGO 3 . pmpare Wariantz within Group i
BH E RNAseq @4 Fisher Exact Test
£ Fullsst o "f’ Trio Analysis
== Filter against Control Reads
- [}-. Functional Conzequences -

‘|

[I»

Q- |<enter search term>

Select read mappings
Mavigation Area

Selected 2l (WA

=y ARRGtation
L= reads mapping
H-£5) He 19

-:I"Eﬁ Ozakall_location
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£ mi68

[ - Masters_results
(7] lonPGM_good bad
-] FarPaper

BHET GS LG

BT My result_for_poster
[

[

[

[

[c:

[

&

Mapped
ﬁ Mew_PGM_newbler
[ GS_Jr_FLK+_Mewbler
ﬁ PGM newbler subszet reads eval
ﬁ Pac_Mew p022
-F3 HGAP_contie
B--Eﬁ Training_DataSet
-] Roched 54

: [ LocalRealignment TestData
-5 Exome

reads trimmed (Reads)
Arinotation

< [

———
reads trimmed (Reads) - locally re ..

m

Q- |<enter saarch term?

[ Batch

Previous

[I»

m Navigation AreahbvvE VI F —5%F IR,

R.ETINIOUvD,
B 4P —RMAEEL, 3

m ToolboxH/ % Resequencing Analysis > Quality-based Variant Detection %:&

BIRLIET —IDNEENTNDZ L&TESR,
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Basic Variant Detection

&4 Basic Variant Detection L-th

Basic Variant Parameters

1. Select read mappings

2. Basic Variant Parameters

Basic Variant Parameters

. m Ploidy: ZHRACH DML

’ £ Previous l [ > Next | Finish

(i



Basic Variant Detection

(€ Basic Variant Detection &J Reference masking
1. Select read mappings | Comeral fIkers ® Ignore positions with coverage above: /Ly IMHEELTE
2. Basic Variant Parameters ;tﬁj{)b@— &?Llio)/§U7\/}\6:’)L\_CU7\|\‘:§&)@L\
3. General fikers B Restrict calling to target regions:/NU 7 REfRH LT VSELER
DIEE(T )7 —aV NSy TIEE)
Ignore positions with coverage above (100000
Restrict calling to target regions 'S}

Read filters
Ignore broken pairs
Ignore non-specific matches | Regions v:

Minimum read length 20

Coverage and count filters
Minimum coverage 10
Minimum count 2

Minimum frequency (%) |35.0

€ Previous ] [ D>next Finish

Read filters

® Ignore broken pairs: R7TVRDY —RTRF LR ING
MU —RENU T UMEHDEBEICESHDINEID

® Ignore non-specific matches:TReads %&:&iR 9 B&. non-
specific Y yF DY —REFHE(ZE SRR, TRegions 15 :&
RIBE, IRTHnon-specifics ) — RNEENDHE. FD
BIIDONUTURERELEE A,

B Minimum read length:Ignore broken pair&lgnore non-specific
regions KMEEINT=HZE, ZDT(IILI—DHERER DR/
DY—RDRIDHFRENMMETT, TNEFIERBICE WU —RE,
FOREINBnon-specific(CAR DI EEME N HDI=H T,

Coverage and count filters
B Minimum coverage:g/Nb/SLywY
B Minimum count: N\UFPVRNEZHFT DU —RDREHT VN

B Minimum frequency (%): &/\SBRE
( (L bio
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Basic Variant Detection

1.

7o

3.

4.

\£1 Basic Variant Detection
Select read mappings Hoise fiters N
Quality filters ;EJE?’]’)LQ_
Basic Variant Parameters |:| Base quality filter
General filters Neighborhood radius 5
Noise filters Minimum central quality 20
Minimum neighborhood quality (15
Direction and position filters
|:| Read direction filter
Direction frequency (%) (5.0
Relative read direction filter
Significance (%) 1.0
[| read position filter
Significance (%) 1.0
Technology specific filters
|:| Remove pyro-error variants
In hemopolymer regions with minimum length |3
with frequency below 0.8
€ Previous ] P> Next Finish X Cang

Quality filter
m Base quality filtersEEDOFUT1(CBET 5 T74)L5—
®  Neighborhood radius: 24 UF4J4)L5—Dx&ES
HEARDEERFED
®  Minimum central quality : #i 5 i D #(U —R#0
B Minimum neighborhood quality : Neighborhood radius<
5 LT=&E DO &{Eo A Tr(Phred score)

®m Direction and position filters:J —R A m(Forward&-Reverse) &Ry
vavEESTEI(IINI—

®  Read direction filter: EB5M—H DA EDY —RNLEHES
n;:ﬁ%%c:%n&ﬂﬂﬁ(f:ffb, FYFI)aAV(CEELTDNEE
A

B Relative read direction filter:U —RD A @AM —H DI ZR/Y
FTETNRLD, IRDForwardEReverseD NSV AER T
HEHRTEETTS, Significance TREMEE X /7,

B Read position filter: > A7 Y74y IR TS —EBRUBR=8H(C
AWBY =L TN(TIVFA(E—av & T HEeDT—4
(ZB®, U—RESHDDETAVNMIDEIL, NUTFVRD RSN
BRIV DEH2DET AN A EIZINTEY — RO TN L
EDENELTNEMNEIMRTEETTI, Significance TREMEZE
PR

B Technology specific filters
B Remove pyro-error variants:7hERYU Y —3BIF(Cxd DT
S—DRE
® In homopolymer regions with minimum length:3§EL
=RIDKRERY Y —2EIHDInDel BV RS,
m  With frequency below: 38§ L=HEELI TOHDICH
WTOH TIN5 —%&ER,




[E Quality-based Variant Detection

1. Select read mappings
2. Set quality filters

3. Set sienificance
thresholds

4. Set genome information

5. Result handling
Qutput options

@ Save

Basic Variant Detection

m Create track: Now oD ER
m Create annotated table: 7 /57 —/3/{4®

T—7 )L DR

(i




FLWDqI)LS—

o 15&U3IDDNYTUMERICEBOTAILG—HEBEIN, LD<ODFLWT )L —H]

HUFELTE,

General filters

Reference masking
Ignore positions with coverage above |100000

Restrict calling to target regions

Read filters
Ignore broken pairs
Ignore non-specific matches :Reads v:

Minimum read length 20

Coverage and count filters
Minimum coverage 10
Minimum count 2

Minimum frequency (%) 1.0

FHEIT1ILF—

[ € Previous | [ > Next

Reference masking
m Ignore positions with coverage above: H/SLwINRIEE LT
HFL EDNUTFTUNIHDWTYUANMIEHEN
B Restrict calling to target regions:/NUF7 > R&E#&HLT=0\ES
DIET )T—aV oy TIEE)

Read filters

® Ignore broken pairs: R7TVRDY —RTRFERBHING
MY —RENUTZVMEHOEICEHDINEIH

m Ignore non-specific matches:MReads %:&IiR9 5L, non-
specificeVyF DU —REFTE(CEHALAEY, TRegions 1438
RTBE, 1ARTHon-specific) —RNEENDIBE. FD
B ONITUNERBLE B A,

B Minimum read length:Ignore broken pair&Ignore non-specific
regions NEEINT=HE. ZOTAII—DRELER DR/
DY—RDRIDFRENMVDETT, ZNIEEIERCTE N —RE,
ZFOEIhBnon-specificiC DA REME N H D= TT,

Coverage and count filters
B Minimum coverage: g/NH/SLwY
B Minimum count: NU7 VN1 T DU —RDORIEHTV/NE

®  Minimum frequency (%): /NG E
( (L bio
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. Select read mappings

. Low frequency variant
parameters

. General filters

. Moise filters

Noise filters

Quality filters

FE I E—

[ | Base quality filter
Neighborhood radius 5
Minimum central quality 20

Minimum neighborhood quality |15

Direction and position filters

["| Read direction filter
Direction frequency (%) (5.0
Relative read direction filter
Significance (%) 1.0
["| Read position filter

Significance (%) 1.0

Technology specific filters
|:| Remove pyro-error variants
In homopolymer regions with minimum length |3

with frequency belows 0.8

€ Previous ] [ > Next | Finish

X ca

FLWDqI)LS—

Quality filter
B Base quality filteri§ EDOF Y 7«(CBE T HT1)L5—

®  Neighborhood radius: 24 UF4J4)L5—Dx&ES
HEARDEERFED

®  Minimum central quality : #i 5 i D #(U —R#0

B Minimum neighborhood quality : Neighborhood radius<
5 LT=&E DO &{Eo A Tr(Phred score)

B Direction and position filters: —Rd A R (Forward-Reverse) &Ry
VavEFESEI4ILE—
B Read direction filter: EBHMN—ADARODY —RNLEHES

NAGECENEHRG=EL, 77U a/CE@ELTNEE
A

Relative read direction filter:U —RK DA mMN—H DI (ZwY
FTETNRLD, IRDForwardEReverseD NSV AER T
HEHRTEETTS, Significance TREMEZE XN 17,

Read position filter:>’ 2774y oRTS—ERYBRZOH(C
AWBY =L TN(TIVFA(E—av & T HEeDT—4
(ZB®, U—RESHDDETAVNMIDEIL, NUTFVRD RSN
BRIV DEH2DET AN A EIZINTEY — RO TN L
EDENELTNEMNEIMRTEETTI, Significance TREMEZE
PNVIRE 3=3 0= ¢ 3

B Technology specific filters
B Remove pyro-error variants:7hERYU Y —3BIF(Cxd DT

S—DRE
® In homopolymer regions with minimum length:3§EL
=RIDKRERY Y —2EIHDInDel BV RS,
m  With frequency below: 38§ L=HEELI TOHDICH
WTOH TIN5 —%&ER,




T4 5—(C L DREH

36,807,560 38,807,580 36,807,600 36,807,620
1 1 1 1

|» Track List Settings
Find

Homo sapiens (hg19) ACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGAGGG(TGGGAAGGAGACAAAGATAAACCCAGATGAAGGCAGCC® (Find:

withBaseQfilter-100-0 - Find
original

Variants (7,032} Track layout

¥ DMA sequence track

i ¥ Variants track
O CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGAGGG|TIGGGAAGGAGACAAAGATAAACT » Reads track

G

e

&

G

e

G

T|

G

removedByBaseQfilter

100-0 - mills guided ZACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGGEGGHGGECAGGAGACAAAGATAAAACCAGATGAAGG— AGCC
locally ligned
14,679,825 reads CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGGGGE

CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGGGGE
CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGGGGE

Data aggregation [above 100bp
GGGAAGGAGACAAAA——————————AGGCAGC( i

GGGGAGGAGACAAAGATAAA o N
GGGGAGGAGACAAAAATAAACCC— | Fix maximum of coverage graph [7]
GGAAGGAGACAAAGATAAACCCAGATGAAGGCAGCHS A =
CGCGAGGGCACAAAAATAAAACCA——————— ide insertions below (%) 1
GGGAAGGAGACAAAAATAAAACC—————GCAGC( Highlight variants
GGGAAGGAGACAAAGATAAACCCAGATGAAGGCAGC(
GGGGAGGAGACAAAGATAAACCCAGATGAA—GCAGCC Float variant reads to top

SACTCCTCCGTCACCTTCGCCTTTGAGCGCGGGGGGGH

TCCGTCACCTTCGCCTTTGAGGCGGGGGGGEH
TGAGGCGGGGAGGH
TCCGTCACCTTCGCCTTTGAGGCGGGGGGGE

CACTCCTCCGTCACCTTCGCCTTTG GACAAAGATAAACCCAGATGAAGGCAGCC ! ’
Disconnect paired reads [
CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGRGGGKIGGGRAGGAGACAAARATAAACCCAGATGAAGGCAGC g
Show quality scores [¥]
ACCTTCGCCTTTGAGGCGGGGGGGGGEGGEAGGEGGACAAAGATAAAACC
JACTCCTCCGTCACCTTCGCCT ) )
CACTCCTCCGTCACCTTCGCCTTTGAGGCGGGGAGGGGGCCAAGGAGACAAAAATAAACCC————— Matching residues as dots ]
ACCTTCGCCTTTGAGGCGGGGAGGLGEGGAAGGAGACAAAGATAAACCCAGATGAA

Show read type spedfic coverage [7]

CACTCCTCCGTCACCTTCGCCT

CACTCCTCCGTCACCTTCGCCT L Only show coverage graph [
CACTCCTCCGTCACCTTCGCCT TGAAGGCAGCC ) )
» Highlight reverse paired reads [
] |: 3 Caleulus track editor
[ZcRES & - —0+ 8= |- o

[ removedByBase.., X

Rows: 854 Table view: Genome

Chro... Region Type Refe... Allele Refe... Llength Zygosity Count Cove... Freq... Prob... Forw... Reve... Forw... Aver... Read... Read... #uni.. #uni... BaseQR... Hype... Hom...
1 32671628 SNV A A ‘fes 1 Heteroz... 14 24 58.33 1.00 3 11 0.21 2457 15 25 12 12 no
1 36807592 SNV T T ‘fes 1 Heteroz... 34 45 7391 0.95 4 30 0.12  37.65 34 47 26 26 no

Figure 27.22: The same data as in figure 27.21, now with the Show quality scores’ option in the reads track switched on.

B Basic quality filter @EAHI: vy T LIEU —R&OF Y FTATHRR. A UT4
DIENY =RV TINTWBEBMMNA /NN T VRDY ARG (ETINET, [l[ big




T4 5—(C L DREH

1 .6511.020 1 .&511.040 1 .BEAI'LOE{I
Homo sapiens (hg19) sequ g A ATACATTTTGGGCTCACCTGCGACATTT|JGAAGTACAAAAGAACTTCACCGAAGAAGCG
with read direction
Varian B I
no read direction
arian 1]
TTTGGGCTCACCTGCGACATTT[AG ACTTCATCG
madgﬁc TTTGGGCTCACCTGCGACATTTIAG \ A
1
GGCTCACCTGCGACATTT
TEACCTCCCACATT TS . | m Read direction filter EAHI:U—KDE
TCACCTGCGACATTT|AG - -
ACCTGCCACATTTHG Aol (L& (Forward), 7F~(Reverse)., &
CCTECCACATT TG - (non-specific)ERLTHY., FEDY—K
= NRE D DNUThEYIR—NLTINVD
ATTT GAAGT%C%AMGMCTTCL\'TCGMGT% . :tb\nb\éo :5L\’3t7\//\~3\/7\7‘i
f gnne A Ay bl SR ., N
?H éAAG'Iti\gAAAAGAA%;;%A$%GAAG$A——— EFE—C*ﬁHjént—/\U7\/|\75\HX‘)B/%75\
TT GAAGTACAAAAGAACTTCATCGAAGTA---
GTA G néo
TACAAAAGAACTTCATCGAAGTA- - -
~ ACAAAAGAACTTCATCGAAGTA- - -
4| 1 | (S |_ [3
W@ & - —+ @30

EH no read direc... X

Rows: 4 Table view: Genome :

Region Type Reference  Allele Reference ... Length Zygosity Count Coverage Frequency

[I(bio
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T4 5—(C L DREH

SG.B‘IH.E'DO 186.5?1 550 186.54‘41 800 135.6?1 850 135.6‘;1 700 135‘5?1 T8

Homo sapiens (hg1) sequence [[|§1] INANANIIAINA) 0 000 NN M URN RO OO AN 0 AR 1 0 AN R | R N I MM

not by read direction ll
m Read position filter & B Hl: /NU TR &
HIR—RNLTWDY =R —RDEI L1
BECHREIN TS, ZoNNUTF VN
(ZRead position filter (CLUBREINZE
ERP
EeE 4 lhr@:—-=v:-+~é|

B8 removed by re... x

| Rows: 219 Table view: Genome :

Chrom... Region Type Ref... Allele Zygosity Count Cove... Fregu... Froba... Forwa... Rever... Forwardfr... #start... #end... BaseQRank

1 120611964 SNV G G Heterozy... 192 647 29.68 1.00 201 200 0.50 12 15 C
[l bio




Read position filterS¥#

HELY—RHABEMRE—RHNL vV THNE, REINDINV TV NETR—NT DIEE
DY—RPDAEE., IXZIXICRDEITTY,

1t PH I P

2265 24 - - - - < i ’L" i

“NEEL, YU—R%&Forward, Reversemx% | | | |
EZELT, FNENSHE, HO0EDERICH | i I
WL, ZENR OD BN U—RDEDE ‘ ‘ ‘ ‘
MICEBT DD, FENOHORTINEREKRIE

NI EIRTELTNET,




Basic Variant Detection: &8

M reads trimmed [Wariants)

reads trimmed.. X

452
reads trimmed (Variants)
Variants (1,170}

u]

To show more tracks together, create a track list. [ S Greate Track List

FERETITHILNTEHNSYITAH—TYNIR-TINET,

B2 cLC Genomics Workbench 7.0 Beta 4 - Evaluation

= | B [

File Edit View Download Toolbox Workspace Help

C-&2& g8

T # F &

Workspsce Plugine Downiosd Workhons

Show New Seue Impar: Epont Grepnes Prmt U
Navigation firea a
%O Y

eads without duplicates -
{8] reads duplicate remaval repart
ads trimme

2ads trimmed un-mapped reads [no re—
(58] resds trimmed mappine summary repor
eads trimmed (Reads) E
eads trimmed un-rapped reads (1o re
{8] reads trimmed mapping summary repor-
» i

3

| Qr [<enter search term>

4

reads trimmed (V.
Variant;

Toobox
Quality-based Variant Detection (Done)
100%
Map Reads to Reference (Done)
= 100%
Processes [Tonlbax | Favorites

ke

To show more tracks together, create a track list Greate Track List

19,990,000

20090.000

20,000,000
T

<000

Ib Track Settings

Navigation =
chr20 (68,02552(bp) -
Ranee:| 1 - 40,255,162
Insertions =
[Creads trimmed {Variants)
Find =
Find
Track layout =
-+ ariants track
Data seerseation sbove 10bp v
Reference allles Dimm.. +
Annotation color [
Text format 5]

10,000,000 20,000,000 20,000,000 40,000,000 50,000,000 ©0,000,000
I I | 1 I 1
—E_—_Emm ---l.l —
[ CLC Genomics Workbanch 7.0 Bata 4 - Evaluation
Edit View Download Toolbox Workspace Help
105 1t
EE == = 2§ g &
ve Impor Expont Grapnics Print Undo Workspaca Piugins Downkad Workfiows
¥ B reacs trimmed.. x
I Table Settines
Raws: 1170 Table view Gename
Galunn width =~
Ghromos... Region Tope  Refere. Al Refere. length  Zogosity Count  Covera. Fremue.. Forwar. Revers. Fomar. Averag. Hyper- Automat.. »
ch20 12668335 SNV T © Ho 1 Homazye. 2 2 10 1 1 050 2050 No S =
chr2l 1291535 SNV G A No 1 Homoz ye. 2 2 1 1 1 nsh 3050 No
chr20 12718797 Sw @ A No 1 Homoz . 2 2 10000 1 1 050 3000 No SOOI
chan 1271 SNV T c No 1 Homozye. 2 2w 1 1 as0 2600 No Region
20 12018551 SNV C G No 1 Homozye 2 2 w0 1 1 NS0 3250 Ko ne
Mo fewz iszomes swy o c No 1 Homozye. 72 2 10000 4 2 045 2430 No
chr 20 19029790 o C G Yes 1 Heterozy. 40 LI TAT) 18 2 ME 20 Ne (i
chr2l 13020790 SNV O i No 1 Heterozy. a0 LT 1 12 040 2380 No llcle
cha0 13029852 SNV O T No 1 Homoz ye 57 5 10000 1 41 025 2838 No Feference allele E
cha0 1302000 SNV C G o 1 Homozye an 10000 2 1 040 2000 Ko "
chr20 1053018 SNV T G No 1 Homoz e 72 2 10000 36 ® 080 2951 No ene
ch20 19053035 SNV A G No 1 Homozye. 60 63 10000 a0 8042 20 No [ Linkaee
ch20  1B7E SN O A No 1 Heterczy. 3 6 548t b 2 006 3085 No
ch20  1I7IE SNV O © Yes 1 Heterozy 28 62 4516 4 201 3125 No
| e mms  sw o A No 1 Homoz ye a5 5 10000 i 81 015 3057 No
cha0 1308273 SNV C c Yes 1 Heterozy 5 2o e ‘ 1020 2080 Ko
20 1308273 SNV C T Ho 1 Heterozy, 7 12 5 5 202 a3 Ne
ch20 1908200 SNV T © No 1 Homozye 10 0 w0 i 703 20 MNe
chr2l 1302692 SNV O T No 1 Homazye.. 2 2 10 1 1 wEb 2200 N b
cha0  13l4EE3s SNV T © No 1 Homoz ye. 3 3 w0 1 203 400N
chan 13196590 SNV G A No 1 Homoz ye 2 2 1w 1 1 as0 2000 No
+h Greate Track from Selection crward/ieverss balance
werage quality =
wEE N o 7

B ETNOT—TMNTAAVEDY

VI3 HET—TILICHRDVET,

[l bio
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="
Rows: 231 Table view: Genome 7|

Chrom... Region Type Refe... Allele Ref.. Len.. Zygosity Count Cov.. Freq.. For... Rev.. For.. Averag.. Rea.. Rea.. #u.. #u.. Bas.. Rea.. Rea.. Hyp.. Ho...
NC_010... 1115086 SNV A G No 1 Homozy... 22 24 91.67 12 10 0.45 31.82 22 24 19 19 0.99  0.95 no No -
NC_010... 1152101 SNV G C No 1 Heteroz... 5 13 3846 5 0 0.00 10.00 5 13 5 5 247 017 1.00 no No
NC_010... 1152101 SNV G G Yes 1 Heteroz... 8 13| 61.54 8 o 0.00 28.38 8 13 7 7 0.38  1.00 no No
NC_010... 1152139 SNV A A Yes 1 Heteroz... 7 11 63.64 7 0 0.00 18.00 7 11 [ 6 0.73  1.00 no No
NC_010... 1152139 SNV A T No 1 Heteroz... 4 11 36.36 4 0 0.00 16.25 4 11 4 4 0.00 0.45  1.00 no No
NC_010... 1154738 SNV A G No 1 Homozy... 34 34 100.00 23 11 0.32 30.53 34 34 25 25 1.00  1.00 no No
NC_010... 1166395.... MNV  TT cC No 2 Homozy... 35 35 100.00 18 17 0.49 33.50 35 s 26 26 1.00  1.00 no No
NC_010... 1178224 SNV T C No 1 Homozy... 38 38 100.00 19 19 0.50 33.58 38 38 27 27 1.00  1.00 no No
NC_010... 1186219 SNV T G No 1 Heteroz... 10 27  37.04 0 10 0.00 1040 10 27 9 9 263 0.02  0.15 no No L
NC_010... 1186219 SNV T T Yes 1 Heteroz... 17 27 62.96 8 9 0.47 25.65 17 27 14 14 0.23  0.50 no No £
NC_010... 1224504 SNV G A No 1 Homozy... 33 33 100.00 13 20 0.39 32.73 33 33 24 24 1.00  1.00 no No

Basic Variant Detection: &5

Count: VA YUFTA4DI1I)LF—E&NALTIEY —RDE

Coverage: VA YUT4D I\ F—&INALTEEY —RDE

Frequency: NUFZ VIR ONT=5EE

Probability: NUFZVRDTLUILOBRER(ZFOTLUILALEHTHDHET DHEER, SLVANLVIE
EREENSE,)

Forward reads: #M3Eig(C R 5N 1=Forward) —K D%

Reverse reads:#M3EE (R 5N 1=Reverse) —R DK

Forward/reverse: Forward/Total reads Z7=(& Reverse/Total reads ®5>B/ININADIE,
Forward-ReverseMEILAS, 05615,

Average quality: 3% &9 EHDFYY —RKorA+ U1,

# unique start positionsi/SUF7ha—)LICEDNTEY —RKRDIBARAY—NRITa/(ZH DY —KD
5

# unique end positionsi/NU 7R a—)LICEDNTEEY —RDIBREDEFICHD) —RDE
BaseQRankSum:o#4 U427 (CHWTC, BREHERCT LV ILENTUTVRDT L ILIZDLN
TR YR —URTEEITVHEINGEZIRADT, NS WNEESBE I DIEE LN PN
DIEE(CENH D,

Hyper-alleic: BEIND T L IILLVHEEENZLINEIH
Homopolymer:7RERY v —EIFEMNE I H

Show column

Chromosome

Region

] Type

Reference

[¥] Allele

Reference allele

Length

[ Linkage

[/] zygosity

Count

Coverage

Frequency

|| Probability

Forward read count
Reverse read count
Forward/reverse balance
[¥] Average quality

Read count

Read coverage

# unigue start positions
# unigue end positions
BaseQRankSum

Read position test probability
Read direction test probability
Hyper-allelic
Homopolymer

Select All

m



Basic Variant Detection: Nov£oYU ANMER

b, T T A v . . Mavigation Area Selected Elements (2)
-ﬁ GFF_annotation - ﬁ Classical Sequence hnal}rsm 3 no23(plasmid) - M 5 1 1 sequence (paired) wit...
=5 Mumina {z8 Molecular Biology Tools 1 no2_1 s_1_1_sequence (paired) wit...
%€ NC_010473 _ F= BLAST 7 noz_2
i= 5_1_1_sequence (paired) = 3 nol_comparison
% s_1_1_sequence (paired)_Graphical Report [:} 'E MGS Core Tools 7 noz_comparisan
- s_1_1_sequence (paired)_Supplementary Report - 7 Ref_from_tra
s_1_1_sequence (paired)_Duplicated Sequences = E‘ Track Tools . F3 Ref_NCBI A
s_1_1_sequence (paired)_Duplicate Report 4 Create Track List Kaju
1 1 _sequence (paired)_Trim Report Convert To Tracks omics_Gateway_Demo_Data
1_1_sequence (paired) without duplicates trimmed B_NewFeatures
11 Convert From Tracks nan_Genome
~* Merge Annotation Tracks mina_Multiplex_Location 3
E A tat d F.lt | Torrent_Handson_seminar E
nnotate an lter ining_DataSet
: . ) B3 Graphs SOLID E
-fEH s_1_1_sequence (paired) without duplicates trimmed [Reads) variants 'F':' . Analvsi RNAseq
£ Work Flow [} Resequencing Analysis ChiPseq
=E Ee;ﬂﬂmes | [3"@ Transcriptnmics Analysis smallRNA B
----- % Escherichia coli K12 sequence L o= . - . ChIPseq_PPAR
3£ Escherichia coli K12_Gene = = T EFIIQE'.'FIEITTIICS HHEI|‘_'.I'SIS Roche454
i Escherichia coli K12_Transcript #-£F De Novo Sequencing GFF_annotation
- Escherichia coli K12_CDS = Tlumina
Escherichia coli K12_mRNA B 2 E\ﬁ Workflows =
Escherichia coli DH108 sequence A gl
"+ Escherichia coli DH10B_Gene < 4 | 1 3
. Corharichin ~ali NU1AD Trancorint
q 1 3 Q- |<enter search term> *
& Previous & Next [ <f Finish ] [ ¥ cancel ]

m Navigation Areab b vvEV T T —HENUTFURNDIEREZFEIR,
m ToolboxH/ 5 ResequTrack Tools > Create Track List #&#iR. ¥ 7 )LoUvo,
B U —RAEEL, BIRLET —INBENTNDZLETER,
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Basic Variant Detection:

e = Track Uit x

1,000,000 2000000 2000000 4000000 = o
] | ] T 1omono 200000 2000000 4000000 i L
17400 i | ! 3
sequence (pared) witout « Nagaton
Gulcates trimmed (Reads) 9 NC_010473 (4,686, 1375p) =
5078221 reats a2z ronss
Renge: 1 - 450333
~Fnd
Find: | <all Tracks> =
Fing
o0 = Trock layout
= » Reads track
PRy ——— + Veriotan track
Grpicams wimed (varans}
Vo snetatana 141 » Tet format
[1 O —r— —
- = - s _coale =S=
4 toms in 100Kb rogion starting at 3,600,001
‘ ,
| ge
B35 11 sequenc... x
Rows: 145 Table view: Genome Filter: Ds~m 5
- < a2 S ~ Column width
. / \ I RN I > > Chromos... Regon  Name Referenc... Voriontt.. Reference Alele Coverage  Frequenc... Forward... Reverse... Forward... Average uaity Manusl  ~
Y, ~— nC_010473 20m96 st Zomws sy v c 321008 14 1 0 37 .« |~ Snow coum
5105 T =
NC_010473 63207 SNV T G 25 51000 18 11 (T
| RY NC_010473 £3247 SNV 63247 SHV. 6 A 23 231000 18 s 022 343 (¥ Region
J NCa0473 ca48 sty ssesv T G 2 nie 17 s on s
NC 010473 6343 sV amasv A G 3 Bwe 17 1 o m2 ! tame
NC 010473 6345 SV Gssv A < 3 W00 19 17 07 34 [ Rtarence possion
NCLOLMTI 63367 SNV s G A 2 0o 15 7 w7 B !
NC 010473 63420 SNV GRS ¢ T 3 B0 13 2 0n M3 /] Variant type
NC010473 63425 SNV Gy G A 5 W00 1 2 0l M2 ) Rafarance
NC 00473 63875 Sy aszsaw T n Ree  a fri 014 m L
NC 00473 s34 s P A » Bwe z P T (7] Alele vorionts
NC 00473 sam3 sy amasw  © T 37 Ve & i v 2 ) Couns
NC 01073 S80St amsesw  C T 50 000 2 2 o s
NC 010473 5536 St oses G A 2 B0 1 1 0 w7 9! Coverage
NCL010473 64539 SV ssosw € i 2 21000 18 s we  m2 =
NC010473 seots  stv seog sy A G 1 w000 8 a 030 s raquincs
NC 010473 S6020 SV Giosw T < u w000 5 6 o w07 D Forveard recd comt
NC0W0473 s60z5 SV Gozosw A G 5 000 5 | ws 18 =
oSl L i -4 b= - Z, S o B o 7 Reverse read caunt
& Create Track from Selecton_| Lo i e
7] Average quaity -

B T—TIIARNES., T—TIDITE IV T DE 2T
(X IELTNDDT, T—7 I TERELIRYYaV(CHERY
C:E:L_T?bg*gibbijo
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Fixed Ploidy Variant Detection E¥#

Probabilistic Variant Detection
« EEET)L(Bayes modeDEE-T=/NU 7 NEH

Reference

7 1 : Site type (ex) A/A, A/T, A/C .. ?

BEz6N5Y—Khn, #FDORITaDSite Typea#ETE
Reference E#ETEL1=Site typeMNELRDHZE. NI T UL TUER
R,

p
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( Fixed Ploidy Variant Detection E¥#

Bayes model

P(ANB)

P(ANB)=P(B|AP(A)
P(ANB)=P(A|B)P(B)
P(B|A)P(A)=P(A|B)P(B)

RAZXDER

_ P(ALB)P(B)
/”P(BlA)_ JF’F(A)\\ (L[ big
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( Fixed Ploidy Variant Detection

Reference I

>

7 1 : Site type (ex) A/A, A/T, A/C .. ?

CIHH:H:H -

P(R|S)P(S) S :Site type
P(R) R : Reads

P(S|R) =

P(R|S) :Error Model Z{FE-~THTE
P(S) :Genome Model Z#FE-~THE
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Genome Model
Reference MADEZ, Read D KEF D (FZAICEDERTEL., HEIDFEREZLI T D LA(C

FEL,EM7 I TVXLZE>TENENDOHEEZHETE T D,

Initial Probability

A/A
A/C
A/G
A/T
T/C
T/G
T/T
G/C
C/C
G/G
G/-
A/-
C/-
T/-

Fixed Ploidy Variant Detection S¥#

0.2475
0.001
0.001
0.001
0.001
0.001

0.2475
0.001

0.2475

0.2475
0.001
0.001
0.001
0.001
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Fixed Ploidy Variant Detection S¥#

« Error Model

- U—RCEFENDTIS—ZEZEEIDIH, LEDLEZAICTS—EERBLICHE
REWTET D, MHMEZLI TOLICEREL, EMTIILTYXAICTHERZH

I D,
Reference
Reads A C G T )
A 0.90 0.025 0.025 0.025 0.025
C 0.025 0.90 0.025 0.025 0.025
G 0.025 0.025 0.90 0.025 0.025
T 0.025 0.025 0.025 0.90 0.025
- 0.025 0.025 0.025 0.025 0.90
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Mavigation Area

b

y I I O Y

4|

ﬁ LocalRealienmentTestData
(5 Riken_Training
L:JEE,' INuminaExome
i= reads
{El reads - eraphical QG report

{El reads report
..... m Chr 2['

aln
Eﬂ--ﬁ Processed
{El reads — supplementary QG report
~#bE reads trimmed (\Variants)
{El reads trimmed mapping summary re
{El reads trimmed mapping summary re
{El reads duplicate removal report
Eﬂ--ﬁ Annotation
}-ﬁ Trio fnalvziz
-5 Tumina_Short
- EI smallRNA

|mmm

m

Q- |<enter zearch terms

113

Toolbox

(-l Classical Sequence Analysis
{@ Molecular Biology Tools
= BLAST
1-£5 NGS Core Tools
=% Track Tools
%y Create Track List
- . Convert to Tracks
- B¥ Convert from Tracks
-7 Merge Annotation Tracks
-7 Annotate and Filter
-3 Graphs
55 Resequencing Analysis
~E% Create Statistics for Target Regions
=0 InDels and Structural Variants
-~ Coverage Analysis
-5 variant Detectors
- T8 Basic Variant Detection
T
--J<& Low Frequency Variant Detection
#-[7 Annotate and Filter Variants
- Compare Variants
EJ-- Functional Consequences
[ Transcriptomics Analysis
[#-f3 Epigenomics Analysis
[#-f De Movo Sequencing
[E
[E

H-Fi Workflows
H-£5 Legacy Toals

Fixed Ploidy Variant Detection

Select read mappines
Navigation Area

Selected elements (1)

. - SRR396637_1
=+ Roched54
£ MBFM
#-17 praceszed
-- LocalRealienment TestData_fus
-£3 LocalRealignmentTestData
Fiken_Training
E HluminaExame
=-£5 Processed

-E-E-F

[ ﬁ Trio Analvsiz
[ ﬁ Hlumina_Short
B smallRNA
F-FT BLASTIGO
#-F RMNAseq
£ Finishing_Module_Demoe
@-F3 ChlPseq
= DB
#-F FinishingModule
BT BG test

B-FT Ton_PGM

£
r

£ Phylageny
L PhIPean PRAR

4| 1

m

Bl

Q| 4enter search term>

7] Batch

Previous

II»

=5 reads trimmed (Reads)

o | [ Xl |

m U5 —

m Navigation AreamdIvEV T T
B ToolboxH/ 5 Resequencing Analysis > Variant Detectors > Fixed Ploidy

Variant Detection &2k, ¥ 7 I)LU Uy,
RAOEEEIL, BIRLI=T —INRIENTNDZT AR,

—5% &R,
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Fixed Ploidy Variant Detection

) Fixed ploidy variant parameters
1. Select read mappings

2. Fixed ploidy variant
t

Fixed ploidy variant parameters
Ploidy 2
Required variant probability (%) 90.0

Fixed Ploidy Variant Detection

B Ploidy:ZMREcH DS EME

B Required variant probability: /NU 7> KNS ER
AL ELDHER(EATETAN)., ZOEAEL
IHEMBMEINDNUT VI ELBVET,

€ Previous ] [ > nNedt |
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Fixed Ploidy Variant Detection

Fixed Ploidy Variant Detection [ﬁ
] General filters
1. Select read mappings
2. Fixed ploidy variant
parameters

3. General filters Reference masking
Ignore positions with coverage above 100000
Restrict calling to target regions o
Read filters
Ignore broken pairs
Ignore non-specific matches jReads vj
Minimum read length 20
Coverage and count filters
Minimum coverage 10
Minimum count 2
Minimum frequency (%) 20.0

€ provous | (3 W] [/ ot

Reference masking
® Ignore positions with coverage above: h/ Ly IDEELTE
L ED/NUTUNIHOWTYANMIEHRELY
B Restrict calling to target regions:/SU7 >V R&E#&H LT \$EIS
DERET I)T—aV oy I TIETE)

Read filters

®m Ignore broken pairs: R7TVRDY —RTRT7EBHING
MY —RENYTFUMEHDEEICEDHDINEIH

m Ignore non-specific matches:MReads 1% &R 9 B&. non-
specificVyF DU —REFTE(CEHELAEY, TRegions 1438
RI BL. 1K THnon-specifics) —RNEFENDHE. FD
SEEFDONUTUNERBLER A,

B Minimum read length:Ignore broken pair&Ignore non-specific
regions NIEEINT=HE. ZOTAILI—DHRER DR/
DY—RDRIDERENVETT, ZNIFIER(CEVY —RE,
FOE3INBnon-specific(CRDAIBEME N HDT=HTT,

Coverage and count filters
B Minimum coverage:g/Nh/SLwY
B Minimum count: NU7VNEEZIFTHU —RORIEHTV/NE

®  Minimum frequency (%): &/\SBEE
( (L[ bio
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Fixed Ploidy Variant Detection

Fixed Ploidy Variant Detection

] Moise filters
1. Select read mappings

Quality filters

2. Fixed ploidy variant [ Base quality filter
parameters
Weighborhood radius 5
25 EAiEr Es Minimum central quality 20
4. Noise filters Minimum neighborhood quality (15

Direction and position filters
["] Read direction filter

Direction frequency (%) (5.0
Relative read direction filter
Significance (%) 1.0
["] read position filter

Significance (%) 1.0

Technology specific filters

|:| Remove pyro-error variants

In homopolymer regions with minimum length |3

with frequency below

€ Previous ] E = Hext

0.8

Finish

Quality filter
B Base quality filteri & BEDOA U7 4(CRET 5715 —
®  Neighborhood radius: 24 UF4J4)L5—Dx&ES
HEARDEERFED
®  Minimum central quality : #i 5 i D #(U —R#0
B Minimum neighborhood quality : Neighborhood radius<
5 LT=&E DO &{Eo A Tr(Phred score)

®m Direction and position filters: ) —R D A B (Forward&-Reverse) &Ry
vavEESTEI(IINI—

B Read direction filter: EB5MN—H DA EDY —RNLZSEHES
n)@%ﬁc:%n&ﬂﬂﬁ(f:f:’b, FYFI)aAV(CEELTDNEE
A

B Relative read direction filter:) —RD A @M —AH DI Z{Y
FTETNRLD, IRDForwardEReverseD NSV AER T
HEHRTEETTS, Significance TREMEE X /7,

B Read position filter: ¥ A7 Y74y IR TS —EBRYUBR=8H(C
AWBY =L TN(TIVFA(E—av & T HEeDT—4
(ZB®, U—RESHDDETAVNMIDEIL, NUTFVRD RSN
BRIV DEH2DET AN A EIZINTEY — RO TN L
EDENELTNEMNEIMRTEETTI, Significance TREMEZE
PR

B Technology specific filters
B Remove pyro-error variants: /R ERU Y —5BIH(CxiT DT
S—DRE
® In homopolymer regions with minimum length:3§EL
=RIDKRERY Y —2EIHDInDel BV RS,
m  With frequency below: 38§ L=HEELI TOHDICH
WTOH TIN5 —%&ER,




Fixed Ploidy Variant Detection

i Result handling
1. Select read mappings

2. Fixed ploidy variant
parameters

3. General filters
Output options

Create track
5. Result handling [ ] create annotated table

Create report

4. Noise filters

Result handling
() Open
@) Save

Log handling
|:| Open log

€ Frevious ] [ D Next | Finish

J

Fixed Ploidy Variant Detection

m Create track: N>y 2o DER
m Create annotated table: 7 J57—a{t®
FT—T I DVERK
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feR:Ea—0DKkA

I reads mapping.. X

”_‘. reads mapp lng (var |antS)' To show more tracks together, create a track list. [ e Create Track List

10,000,000 20,000,000 30,000,000 40,000,000
| | | |
185
reads mapping (Variants)-1
Variants

[EE reads mapping.. %
Rows: 530 Table view: Genome Filter:
¥ Golumn width
Type Reference  Allele Reference .. Zygosity  Gount Goverage  Frequency  Forward read count  Reverse read count  Forward/reverse .. Average quality [ Manual
I /\ SNV A [} No Homozygous 75 75 100.00 33 42 044 2439 || v Show column
SNV c T MNo Heterozyzous 31 72 4306 17 14 045 2368 j‘ [ Chvomosorme
S| [¢] (o] Yes Heterozygous 41 72 56.94 18 23 044 24.15 3
E [y 5 c T Mo Homozyzaus 57 57 10000 15 42 026 2446 Hegion
c G No Homozyzous 39 39 10000 2% 15 038 2400 [ Type
T G No Homozyeous 70 70 10000 36 3 049 2930 [¥] Reference
N A G No Homozygous 69 69 10000 30 39 043 2074
G A No Homozyeous " s 10000 8 3 018 3080 @l Allete
(o} il No Heterozyzous 7 12 5833 5§ 2 029 2443 [V] Reference allele
G (0] Yes Heterozygous 5 12 4167 4 1 020 2980 [ Linkage
T c No Homozyzous 1" 1" 100.00 3 8 027 2800 s :
T ¢ No Homazygous 13 4 4390 17 1 006 2422 @l zyeosity
A [ No Heterozygous 10 21 4762 9 1 0.10 27.90 [V Gount
A A Yes Heterozyzous 11 2 5238 10 1 009 2900 [] Goverage
G T No Homozyeous 9 20 4500 8 1 0 2456 7 Fresusncy
A T MNo Heterozyzous 27 53 5094 2 % 007 2426 e
SNy A A Yes Heterozygous 2 53 417 2 23 008 2356 [7] Probabity
SNV (o] T Mo Heterozygous 7 19 36.84 3 4 043 2571 [¥] Forward read count
SNV [} c Yes Heterozyzous 12 19 63.16 5 7 042 2450 B Reverse foad oot
SNV T [} Mo Homozygous 14 14 10000 13 1 007 2421 =
SNy A G Mo Homazygous 1 15 9333 10 4 029 2379 V] Forward/reverse balance
SNV T G MNo Homozyzous 7 1 63564 1 6 0.14 2529 [] Averaee quality
SNV A G No Homozyeous 8 21 38.10 7 1 0.12 2562
BNV A G No Heterozygous 5 10 5000 4 1 020 2980
SNV A A Yes Heterozyzous 5 10 50.00 4 1 020 2620
SNV (o] T Mo Homozyeous 56 56 100,00 4 15 027 3

B NUFPUNT—TILOFEL DT BE, (L[ bio
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="
Rows: 231 Table view: Genome 7|

Chrom... Region Type Refe... Allele Ref.. Len.. Zygosity Count Cov.. Freq.. For... Rev.. For.. Averag.. Rea.. Rea.. #u.. #u.. Bas.. Rea.. Rea.. Hyp.. Ho...
NC_010... 1115086 SNV A G No 1 Homozy... 22 24 91.67 12 10 0.45 31.82 22 24 19 19 0.99  0.95 no No -
NC_010... 1152101 SNV G C No 1 Heteroz... 5 13 3846 5 0 0.00 10.00 5 13 5 5 247 017 1.00 no No
NC_010... 1152101 SNV G G Yes 1 Heteroz... 8 13| 61.54 8 o 0.00 28.38 8 13 7 7 0.38  1.00 no No
NC_010... 1152139 SNV A A Yes 1 Heteroz... 7 11 63.64 7 0 0.00 18.00 7 11 [ 6 0.73  1.00 no No
NC_010... 1152139 SNV A T No 1 Heteroz... 4 11 36.36 4 0 0.00 16.25 4 11 4 4 0.00 0.45  1.00 no No
NC_010... 1154738 SNV A G No 1 Homozy... 34 34 100.00 23 11 0.32 30.53 34 34 25 25 1.00  1.00 no No
NC_010... 1166395.... MNV  TT cC No 2 Homozy... 35 35 100.00 18 17 0.49 33.50 35 s 26 26 1.00  1.00 no No
NC_010... 1178224 SNV T C No 1 Homozy... 38 38 100.00 19 19 0.50 33.58 38 38 27 27 1.00  1.00 no No
NC_010... 1186219 SNV T G No 1 Heteroz... 10 27  37.04 0 10 0.00 1040 10 27 9 9 263 0.02  0.15 no No L
NC_010... 1186219 SNV T T Yes 1 Heteroz... 17 27 62.96 8 9 0.47 25.65 17 27 14 14 0.23  0.50 no No £
NC_010... 1224504 SNV G A No 1 Homozy... 33 33 100.00 13 20 0.39 32.73 33 33 24 24 1.00  1.00 no No

Count: VA YUFTA4DI1I)LF—E&NALTIEY —RDE

Coverage: VA YUT4D I\ F—&INALTEEY —RDE

Frequency: NUFZ VIR ONT=5EE

Probability: NUFZVRDTLUILOBRER(ZFOTLUILALEHTHDHET DHEER, SLVANLVIE
EREENSE,)

Forward reads: #M3Eig(C R 5N 1=Forward) —K D%

Reverse reads:#M3EE (R 5N 1=Reverse) —R DK

Forward/reverse: Forward/Total reads Z7=(& Reverse/Total reads ®5>B/ININADIE,
Forward-ReverseMEILAS, 05615,

Average quality: 3% &9 EHDFYY —RKorA+ U1,

# unique start positionsi/SUF7ha—)LICEDNTEY —RKRDIBARAY—NRITa/(ZH DY —KD
5

# unique end positionsi/NU 7R a—)LICEDNTEEY —RDIBREDEFICHD) —RDE
BaseQRankSum:Z# U427 (2HWT, SREHIERICT LU ILENTUT VRO T L JLIZDLY
TR YR —URTEEITVHEINGEZIRADT, NS WNEESBE I DIEE LN PN
DIEE(CENH D,

Hyper-alleic: BEIND T L IILLVHEEENZLINEIH
Homopolymer:7RERY v —EIFEMNE I H

Fixed Ploidy Variant Detection:#&5

Show column

Chromosome

Region

] Type

Reference

[¥] Allele

Reference allele

Length

[ Linkage

[/] zygosity

Count

Coverage

Frequency

|| Probability

Forward read count
Reverse read count
Forward/reverse balance
[¥] Average quality

Read count

Read coverage

# unigue start positions
# unigue end positions
BaseQRankSum

Read position test probability
Read direction test probability
Hyper-allelic
Homopolymer

Select All
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Low Frequency Variant Detection 5¥#f

Low frequency Variant Detection TlL. E# Mt ERTEE T FEERLD
BN, VU AIS-BDOD., FITEBWNENYTUNBOIENE
TELTIVET,

Error 5 )LIZDUL\TX. Fixed Ploidy Variant Detection (CTiEALI=T
S—ETI)ILEFEN, STEL, LELREEIT>TLETS,
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Mavigation Area

% B O

Toolbox

4

Eamm
-7 ChlPseq
-7 smallRNA
-5 ChlPseq PPAR
B[ Rocheddd
E}EE‘ IlluminaExome
-i= reads
----- 2 chri
[EI reads - graphical QG report
[EI reads - supplementary GG report
E:I"ﬁ Annotation
E:I"ﬁ Proceszed
-4 reads without duplicates
[EI reads duplicate remowval report
= reads trimmed
1= reads dizcarded
[EI reads report

1 |

= reads trimmed un-mapped reads [ho re

k

m

[EI reads trimmed mapping summary repor ™

- Classical Sequence Analysis
£z Molecular Biology Tools
= BLAST
£5 NGS Core Tools
5% Track Tools
%y Create Track List

Convert to Tracks
- i1 Convert from Tracks
- Merge Annotation Tracks
#-F5 Annotate and Filter
-3 Graphs
E—JE\"; Resequencing Analysis

~Z¥ Create Statistics for Target Regions
- InDels and Structural Variants
~¢2 Coverage Analysis
=+ Variant Detectors
- JC& Basic Variant Detection
~J&k Fixed Ploidy Variant Detection
£ Annotate and Filter Variants
B3 Compare Variants
&7 Functional Consequences
H-f= Transcriptomics Analysis
g Epigenomics Analysis
f-f De Novo Sequencing
o-Fisl Workflows
H-£8 Legacy Tools

&[]

Low Frequency Variant Detection

Select read mappings
Mavigation Area

#-{3 CLC_Data

B Training_DataSet
-3 RNAseq

B EI ChlPseq

[+ smallRNA
T ChIPseq PPAR
#-F3 Rochetbt

=+ E TlluminaExome
8 ﬁ Annotation
ﬁ Processzed

=
EHET Tumina

B GG test
E-ET Tllumina_Short
(#-F3 Finishing_Module_Demoe
[+ BLAST2GO
F+ET FinishingModule
{3 LocalRealignmentTestData
E-E3 Trio Analysis
FHET Ton_PGM
-3 LocalReslignment TestData_fus
&-E3 DB

#-F3 Ecoli DB

B Phylogeny

£ Riken_Training

-5 Tan Pt

eads trimmed (Reads) )

m

Al

Q- |<enter search term>

] Batch

Previous

I

m U5 —

m Navigation Areap b wEV T 5
m ToolboxH/ 5 Resequencing Analysis > Variant Detectors > Low Frequency Variant

Detection #2{R, ¥7)LUVUvs,
RAOEEEIL, BIRLI=T —INRIENTNDZT AR,

—5% &R,
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Low Frequency Variant Detection

Low Frequency Variant Detection

Low frequency variant parameters
1. Select read mappings e :

2. Low frequency variant

parameters
Low frequency variant parameters
Required significance (%) 1.0

[ ? H % ] [ € Previous ]| > Next | Finish

H Required

significance &/ —4VATS—MEID . RTE DR DERE
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Low Frequency Variant Detection

Low Frequency Variant Detection ﬁ
. General filters
1. Select read mappings
2. Low frequency variant
parameters
3. General filters Reference masking
Ignore positions with coverage above 100000
Restrict calling to target regions s
Read filters
Ignore broken pairs
Ignore non-specific matches :Reads v:
Minimum read length 20
Coverage and count filters
Minimum coverage 10
Minimum count 2
Minimum frequency (%) |1.0
[ € revous | [ 3008 ]|/ Fnet
J

Reference masking
m Ignore positions with coverage above: h/SLyIMIEE LT
BFLLEDNYTUNMIHDNTYANMIESHALY
B Restrict calling to target regions:/SU 7> at&H 1= V3815
DIEE(T I)T—aV oy TIERE)

Read filters

® Ignore broken pairs: R7TVRDY —RTRT7 ERABING
MU —RENUTZVMEHDEEICESHDINEIH

m Ignore non-specific matches:MReads 1%:&IR9 5L . non-
specificYyF DY —REFEIZE HR<AY, TRegions 1% %
RF DL, 1KRTHon-specific ) —RNEENDIHE. FD
BIFONUTU/RERELE A,

B Minimum read length:Ignore broken pair&lgnore non-specific
regions NMEEINTZEZE. ZDT(IILI—DRHERER DR/
DY—RDRIDFENMDETY , ZNIXIEFEICIENY —RE,
FODREINBNon-specific(CRDAIEEM N HDT=HTT,

Coverage and count filters
®  Minimum coverage: &/NH/SLwY
B Minimum count: SUZPVRNEXFT B —RORIEHT VN

B Minimum frequency (%): &/NERE
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Low Frequency Variant Detection

Low Frequency Variant Detection

S

i Noise filters
1. Select read mappings
Quality filters

2. Low frequency variant [ Base quality filter

parameters
Neighborhood radius 5

3. General filters - : .

Minimum central quality 20

4. MNoise filters Minimum neighborhood quality (15

Direction and position filters

|| Read direction filter
Direction frequency (%) |5.0
Relative read direction filter
Significance (%) 1.0
|| Read position filter

Significance (%a) 1.0

Technology specific filters

|:| Remove pyro-error variants

In homopolymer regions with minimum length |3

With frequency below

[ ? ” 3 ] ’ £ Previous ]| = Next

0.8

Finish

Quality filter
B Base quality filteri & BEDOA U7 4(CRET 5715 —
®  Neighborhood radius: 24 UF4J4)L5—Dx&ES
HEARDEERFED
®  Minimum central quality : #i 5 i D #(U —R#0
B Minimum neighborhood quality : Neighborhood radius<
5 LT=&E DO &{Eo A Tr(Phred score)

®m Direction and position filters: ) —R D A B (Forward&-Reverse) &Ry
vavEESTEI(IINI—

B Read direction filter: EB5MN—H DA EDY —RNLZSEHES
n)@%ﬁc:%n&ﬂﬂﬁ(f:f:’b, FYFI)aAV(CEELTDNEE
A

B Relative read direction filter:) —RD A @M —AH DI Z{Y
FTETNRLD, IRDForwardEReverseD NSV AER T
HEHRTEETTS, Significance TREMEE X /7,

B Read position filter: ¥ A7 Y74y IR TS —EBRYUBR=8H(C
AWBY =L TN(TIVFA(E—av & T HEeDT—4
(ZB®, U—RESHDDETAVNMIDEIL, NUTFVRD RSN
BRIV DEH2DET AN A EIZINTEY — RO TN L
EDENELTNEMNEIMRTEETTI, Significance TREMEZE
PR

B Technology specific filters
B Remove pyro-error variants: /R ERU Y —5BIH(CxiT DT
S—DRE
® In homopolymer regions with minimum length:3§EL
=RIDKRERY Y —2EIHDInDel BV RS,
m  With frequency below: 38§ L=HEELI TOHDICH
WTOH TIN5 —%&ER,




Low Frequency Variant Detection

Low Frequency Variant Detection M

) Result handling
1. Select read mappings

2. Low frequency variant
parameters

3. General filters
Output options

Create track
5. Result handling [] create annotated table

4. Noise filters

e m Create track: N>y DYERK
Result handiing m Create annotated table: 7 /57— 3 ®d
o 57— L DR

@) Save

Lag handling
[ open log

[ € Previous ] P D Nedt Finish
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Low Frequency Variant Detection

="
Rows: 231 Table view: Genome 7|

Chrom... Region Type Refe... Allele Ref.. Len.. Zygosity Count Cov.. Freq.. For... Rev.. For.. Averag.. Rea.. Rea.. #u.. #u.. Bas.. Rea.. Rea.. Hyp.. Ho...
NC_010... 1115086 SNV A G No 1 Homozy... 22 24 91.67 12 10 0.45 31.82 22 24 19 19 0.99  0.95 no No -
NC_010... 1152101 SNV G C No 1 Heteroz... 5 13 3846 5 0 0.00 10.00 5 13 5 5 247 017 1.00 no No
NC_010... 1152101 SNV G G Yes 1 Heteroz... 8 13| 61.54 8 o 0.00 28.38 8 13 7 7 0.38  1.00 no No
NC_010... 1152139 SNV A A Yes 1 Heteroz... 7 11 63.64 7 0 0.00 18.00 7 11 [ 6 0.73  1.00 no No
NC_010... 1152139 SNV A T No 1 Heteroz... 4 11 36.36 4 0 0.00 16.25 4 11 4 4 0.00 0.45  1.00 no No
NC_010... 1154738 SNV A G No 1 Homozy... 34 34 100.00 23 11 0.32 30.53 34 34 25 25 1.00  1.00 no No
NC_010... 1166395.... MNV  TT cC No 2 Homozy... 35 35 100.00 18 17 0.49 33.50 35 s 26 26 1.00  1.00 no No
NC_010... 1178224 SNV T C No 1 Homozy... 38 38 100.00 19 19 0.50 33.58 38 38 27 27 1.00  1.00 no No
NC_010... 1186219 SNV T G No 1 Heteroz... 10 27  37.04 0 10 0.00 1040 10 27 9 9 263 0.02  0.15 no No L
NC_010... 1186219 SNV T T Yes 1 Heteroz... 17 27 62.96 8 9 0.47 25.65 17 27 14 14 0.23  0.50 no No £
NC_010... 1224504 SNV G A No 1 Homozy... 33 33 100.00 13 20 0.39 32.73 33 33 24 24 1.00  1.00 no No

Count: VA YUFTA4DI1I)LF—E&NALTIEY —RDE

Coverage: VA YUT4D I\ F—&INALTEEY —RDE

Frequency: NUFZ VIR ONT=5EE

Probability: SUZVRDT LV IILDEERBER(FOTLUIILHALHTHDET DR,
EREENSE,)

Forward reads: #M3Eig(C R 5N 1=Forward) —K D%

Reverse reads:#M3EE (R 5N 1=Reverse) —R DK

Forward/reverse: Forward/Total reads Z7=(& Reverse/Total reads ®5>B/ININADIE,
Forward-ReverseMEILAS, 05615,

Average quality: 3% &9 EHDFYY —RKorA+ U1,

# unique start positionsi/SUF7ha—)LICEDNTEY —RKRDIBARAY—NRITa/(ZH DY —KD
3

# unique end positionsi/NU 7R a—)LICEDNTEEY —RDIBREDEFICHD) —RDE
BaseQRankSum:Z# U427 (2HWT, SREHIERICT LU ILENTUT VRO T L JLIZDLY
TR YR —URTEEITVHEINGEZIRADT, NS WNEESBE I DIEE LN PN
DIEE(CENH D,

Hyper-alleic: BEIND T L IILLVHEEENZLINEIH
Homopolymer:7RERY v —EIFEMNE I H

SWNVARLVE

&R

Show column

Chromosome

Region

] Type

Reference

[¥] Allele

Reference allele

Length

[ Linkage

[/] zygosity

Count

Coverage

Frequency

|| Probability

Forward read count
Reverse read count
Forward/reverse balance
[¥] Average quality

Read count

Read coverage

# unigue start positions
# unigue end positions
BaseQRankSum

Read position test probability
Read direction test probability
Hyper-allelic
Homopolymer

Select All
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InDels and Structural Variants

Quality Based Variant Detection X°Probabilistic Variant Detection T
ZEXInDelatzHTEZELT,
LALLM SKEZRINDelDig K18 3E DUL\TEK, LY —ILTOD
BREEHELWNSENHVET,

FILTYUXALZESTIL, KERInsertionXDeletionEZ(F ANNDLY (L.
Unaligned end& 9 BEIMN AT EKELTEHMNHTY,

InDel and Structural Variants ¥ —)L (&, Z®dDUnaligned end (CEBL
T, REIRINDelEELEEZR DT,

Unaligned end DpllDBEIH(IC+HREIVTTEIZENTENELE, #2F
TO I dInsertionXDeletion, EELELEZZHNFE T,

AR ZOY—IILTE, B—REANDBESERDHMRETEETT Cryrpig
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Mavigation Area

» B O

‘|

£ Roched b4
B+£5 LocalRealignment TestData

£

-5 Exame

-5 reads
~i= reads frimmed

{E‘ reads report
& reads trimmed (Feads)

{E‘ reads trimmed mapping summary report
2 chr2i
:I"ﬁ Annatation

- SE reads trimmed (Readz) - realiened regions

tH-| ﬁ Trio Analysiz
t-E3 cmallRMA
H-F3 BLASTIGO
=5 RNAseq

ﬁ Fullzet
ﬁ Subzet

ﬁ Protem

e TE= - e PR =

L

reads trimmed un-mapped reads [no read grou

m

Q- |<enter search term>

[I»

Toolbox

1

E-L5 Genome Finishing Module
3 Utilities
: @ Glazzical Sequence Analvsiz
ﬁ Malecular Biology Tools
= BLAST
@ MNGS Gore Tools
@ Track Tools
E-fsi5 Resequencing Analysis
- Create Statistics for Target Regions

T8 Probabilistic Variant Detection
- T Quality-bazed Variant Detection

; tural Wariants
-~ Coverage fAnalveis
BT Variant Detectors (beta)
E}- fAnnotate and Filter Variants
E}-ﬁ Compare Variants
E}-ﬁ Functional Consequences
:I--FQ Tranzcriptomics Analyeis
]--ﬁ Epigenomics fnalysis
t-f De Novo Sequencine
:I--E;] Warkflows
GLC Server

o IO O r B |

InDels and Structural Variants

Select read mappings
Mavigation Area

Selected elements (1)

=y ARRGtation
L= reads mapping
H-£5) He 19

-:I"Eﬁ Ozakall_location

Mewbler_fna_gual_comparison

[ 400m_good bad_leneth

-3 m16§

- Masters_results

- TonPGM _good_bad

£ FarPaper

£ GS A GLG

-F3 My result_for_poster
Mapped

ﬁ Mew_PGM_newbler

[ GS_Jr_FLK+_Mewbler

ﬁ PGM newbler subszet reads eval

ﬁ Pac_Mew p022

-F3 HGAP_contie

B--Eﬁ Training_DataSet

B+ Rochedd

ﬁ LocalRealignment Test Data

-5 Exome

reads trimmed (Reads)

Arinotation

&

= I O O O O O O O O = W

i T
< [

m

Q- |<enter saarch term?

[ Batch

Previous

[I»

=5 reads trimmed (Reads) - locally re..

Processes | Toolbox | Favorites

ST IOV,
m U5 —

m Navigation Areap b wEV T 5
m ToolboxH/ 5 Resequencing Analysis > InDels and Structual Variants#:&iR,

RAVECEDL., 3

—5% &R,

BIRLIET —IDNEENTNDZ L&TESR,
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InDels and Structural Variants

Y inDels and Structural Variants @

. Select zetti
1. Select read mappings FIECh sEtnes

2. Select zettings

m Significance of unaligned end breakpoints
Significance of unaliened end breakpoints . Unaligned end tjéc:—kﬁj\tﬁu_l{b\\s&)

| P-alue theshold 0001 ABNEID, ZTIESHICYTTOHTERTE
Maxzimum number of mismatches 3 EL(L\éo p{Eé/J\j<§§ﬁa’éCig~ j
Filter variants +%\@U_Kb§fib\ts Unaligned end t
I [ Filter wariants N N
Minimum number of reads |2 tj\bfg‘b\"
m Filter variants

B ERLIIEHORBHERY RN E
BEET DMNEID

| € Previous | ’ = Mext l Finigh
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InDels and Structural Variants

p
[BY InDels and Structural Variants
Rezult handling

1. Select read mappires
i
2. Select z=ettings

3. Rezult handling

Qutput options
Create report
[7] Create breakpaints

e o m Output options
B HHITELR—PDIEREEEIR

Fesult handling

Ll () Open I
@ Save
Log handling
[ Open log

€ Previous ] | > Mext | Finizh
[l bio
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InDels and Structural Variants

¥ reads (Reads) - locally realiened (InDel)
= reads (Feads) - locally realiened (50
{El reads (Reads) - locally realiened structural wariants repaort

[EH reads (Reads).. X |[EHreads (Reads). X |[EHreads (Reads). X

| Fows: 21 Table wiew: Genome ?‘
Reeion Type Reference Allele Reference a..  Length Zyans
13829072.13820075 Deletion AAGA - Mo 4 Heterc ~
16100918.18100927 Deletion GTETGTGTGE - Mo 10 Homo:
174721157 17472116 Theertion - COOTTCATGGATGCTATOGGEGEGE Mo 22 Heterc
18002724.180027357 Deletion TAGGTGATGEGETG - Mo 14 Heterc _
20335557720336558 Insertion - GUAGGTGETCACACTETGAGAGGEGAGATEGTCA Mo 34 Heterc
21766864.21766878 Deletion ACTTGAGAACTGAGG - Mo 15 Homo:
22137015722137016 Inzertion - CAGCATATAGCCTTGGCAGCCTATAGCCTTGG Mo 32 Homo:
23615819723615820 Ihsertion - CAGAGA Mo 6 Heterc
24108830.24188843 Deletion GTETGOAATCGOCTRTETGTETGCATGOGTETG.. ~ Mo 4 Heterc
24168984.24180025 Deletion ATGTGTGTGCGCGTETETATGTGTAATCTCCTG.. ~ Mo 42 Homo:
24189129.24189154 Deletion COTGTAATCTCOTATGTGOGTGOGETS - Mo 26 Homo:
24306455724396454 Insertion - GTCOTETGATCTCACTCTGGOO TG Mo 24 Heterc -
‘ T r

B reads (Reads) . X | B8 reads (Reads).. X

Rowes: 17 Table view: Genome
Chromosome | Fegion Mame Evidence Length Reference sequence
20 complement( 1616924 1. 161694320 Complex Crose mapped breakpaints (invalid arientation) 192 -
20 17449158.17449220 Feplacement Paired breakpoint 63 TCOTGCTETAGGCGEEGECAGCCTACCATAGGET
20 17472060.17472114 Complex Multiple breakpaintz 65
20 17472072.17472114 Complex Multiple breakpaointz 43
20 complement(13905020.19905133)  Complex Grose mapped breakpaints {invalid arientation) 114 =
20 20065073.20066272 Feplace ment Paired breakpoint 200 CTECTGOTECTETC ACTOCAGTCCTT AAGTSE
20 complement{20335560.20555581) Complex Crozs mapped breakpoints {invalid orientation) 32
20 20337125.20338115 Complex Multiple breakpoints 991
20 21114722721114723 Thsertion Cilose breakpoints 0
20 22452630722452639 Thsertion Close breakpoints 0
20 23923292722923235 Thsertion Close breakpoints 0
20 24037560.240237568 Replacement Faired breakpoint 26 GAGGGTCAR -
] I b

SVDFERIZEEEH SN TULVAEvidence MEEMIZDWLTIE, LTES LS,

http://www.clcsupport.com/clcgenomicsworkbench/current/index.php?manual=Theoretically expect

ed structural variant signatures.html [l[biﬂ
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http://www.clcsupport.com/clcgenomicsworkbench/current/index.php?manual=Theoretically_expected_structural_variant_signatures.html
http://www.clcsupport.com/clcgenomicsworkbench/current/index.php?manual=Theoretically_expected_structural_variant_signatures.html
http://www.clcsupport.com/clcgenomicsworkbench/current/index.php?manual=Theoretically_expected_structural_variant_signatures.html
http://www.clcsupport.com/clcgenomicsworkbench/current/index.php?manual=Theoretically_expected_structural_variant_signatures.html
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( EROLURET )T—av/FF

- BRERLHEE:RBLEEREZEHY VT IL(XET )T —Vav )il
T T DZLT, HEMICHER T D,

LBV ARDERGHRE LI EREE/ (X LT /T —Vav R,
EZNHDHDZEYANT VT,

— dbSNP
— 1000genome

o FI)F—aftt BB ULEERICEIFEOT —Y5FE->TT )T—3y
4,

- BIzFHEDOTD

— CosmicDIEEZETFS
— Conservation Score Z{4(F5
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Mavigation Area 4]
B O Y
EIE‘ My _DeMovo_project -

-F5 SRRI96636_1

-5 SRRI96EST 1

-F] Word _size_tunning

#-F3 Conties

- [E] SRR396636_1 (paired) assembly summary report
- i= SRRIIGRI6_T (paired) contie list
----- oy IyFinizhing \WF

- W test

----- 200 NG _002516

-5 Mamed wi res

E]--ﬁ named_ws_w_trim

E-£3 Published_conties

[-£5] best_notrim_contie

B+FT GR test

-3 NG_013361

BT Pac_ lllumina

E}-ﬁ DeMova_azzembly Finishing

=2 E Exome_DemoData

- ﬁ Reference

m

- ﬁ]‘;‘ F{ecycle bin (0)
B-£F Gorelated

Q. |<enter search term>

II»

FI/BEBROTF

Y

Toolbox

= =
{5 Malecular Bialogy Tools

= BLAST

E MGS Core Tools

@ Track Tools

Resequencing Analysis

= Create Statistics for Tarest Regions

TSR Probabilistic Variant Detection

TSR CQuality-bazed Variant Detection

A InDelz and Structural Variants

- Coverage finalysiz

Annotate and Filter Variants

* ﬁ Compare Variants

E}E Functional Gonzequences

= GO Enr|chment Hnaly@ls

*&' Predict Splice Site Effect
[]--@ Transcriptomics Analvsis
H-55 Epigenamics Ainalysis

=155 De Movo Sequencing

Proceszes | Toolbox | Favorites

TAln

Select variant tracks
Navigation Area

Selected elements (1)

-5 CLC_Data
T MyProteins
5 My Markflows
[ My_DeMava_praject
F3 CRW test
ﬁ Pac_lllumina
ﬁ DeMova_azzembly_Finizhing
-5 Exome_DemaData
t -] Reference

)Dt
B-EF Crelated
[#-E3 He 19
[
[

@ Ozakall_location
@ Training_Dataset

3

Q- [<enter search term>

[ Batch

Previous

13

Wh reads (Variants)

R T

Y-

m Navigation Areah HZERER T —

B ToolboxH 5 Resequencing Analysis > Function consequence > Amino Acid
ChangezZR{R, 57 ILoVUvs,

RAEEEIL, BIRLE=T

SRR,

—INBENTNDZLZHER.

(L[ bio
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[BY Amino Acid Changes

1. Select wariant tracks Set parametars

2. Set parameters

Select GDS track
CDS track 3£ he19.chr20 (GDS)

Select transcript {mRMNA) track
mRNA track 3£ he 19 chr20 (mRNA)

Select zequence track

Sequence track "6 he19_chr20 (Genome)

Filtering and annotation
[ Filter synonymaous

Genetic code :1 Standard

€ Previous ] |

=2 Hext

Finish

T7I)BEBROFVY

Select CDS track:CDS1&E#R
Select transcript track:mRNAZ:E
Select sequence track: &) I\NIE$R
Filtering and annotation

B FIBEBERES|ZEIIRNG
DZEEVBRSHE I D

( [l bio
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T7IBREROF Y

bHE reads (Variants, AAC)

B+ Map Reads to . X | I reads (Varian. X

To show more tracks together, create a track list. ’ S8 Greate Track List

20,000,000 40,000,000 80 .Oﬂlﬂ.ﬂﬂﬂ
I

ar0
reads (Variants, AAC)

I
ariants (1,085) I II
0 i__iins.. Al .

Fows: 1,085 Table vigm: Genome
Reverse rea.. Forward/rev.. PAverage quality Coding region change Amino acid change Amino acid change in longest transcript Coding region change
9 0 003
1960 ENSTO000034 1420, [1267C5T] EMSTO0000217246:c [272.. ENSTO0000341420:c.1
2108
1802 ENSTO000034 1420, [1200C> 4] ENSTO0000210348:c.[272.. ENSPO0000239812p [Hizd00GIn], ENSPONO00.. ENSPOO0ON339912p Hisd00GIn ENSTO0000241420c.1
0 2471 1
i 000 2243 ENSTO0000402914:c[23-80T>C; ENSTO00003 103480 [72.. EMSTO0000310348:c7
1 005 2453
i 000 2412 ENSTO0000217286:c [728-76AG] ENSTO0000310348:0[7 .. EMSTO0000310348:c7
i 000 2091
i 000 2288 ENSTO000037805%c [261-45AG] ENSTO0000402914:c[2.. EMSTO0000310348:c £
i 000 237
i 000 2375 ENSTO0000402914:c[366-76A>G] ENST00000310348:c[1.. ENSTO0000310348:c.1
i 000 2189
i 000 2640
i 000 211

[l bio
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73R EBROF

Rows: 1,085 Table vigw: Genome
Reverse rea..  Forwardftev.. fverage quality Coding region change Amina acid change Amino acid change in longest transcript Goding region chanet
59 048 2003
46 048 1960 ENSTOO00024 1820:c [1257C3 T, EMNSTOD000217246:c[272.. ENSTO0000341420c.1
a2 048 2108
24 n47 18.02 ENSTO0000341420:c [1200C> AL ENST00000310348:c [272. ENSPO0000339912p [Hizd00GIn]; ENSFOO000.. ENSPO0000339912p Hisd00G N ENSTO000034 1420 1
0 000 W71
0 000 2243 ENSTO0000402914:c[23-80T>C], ENSTO00003 10348 [72.. ENSTO00003 103487
1 005 2453
0 000 24.12 ENSTO0000217248:c [728-76A>G], ENSTO00003 10348 [7.. ENSTO00003 10348
0 000 2091
0 noo 2288 ENSTO0000378058:c[261-45A>G] ENST00000402914:c [2 ENSTO00003 10348 £
0 000 2374
0 000 2375 ENSTOO000402918:c [356-76A>G] ENSTO00003 10348 [1.. ENSTO0000310348c.1
0 000 2188
0 000 26.40
0 000 PANY

T3 /BER(CRI T DIEHN T —T ILISENINZE L

Show column

Tune

Reference
Allele

Reference allele

Forward read count
Reverge read count
Formard/reverse balance
fverage quality

[¥ Coding region change
i

<

Amino acid change

|

[W Other wariants within codon

[V Amino acid chanee in longest transcript

[V Codine region chanee in loneest trans..

Mon—swmonymous

Select All

]

Degelect All

_ ]
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FI)Tr—3v
B Track tools > Annotate and Filter

B Resequencing analysis > Annotate and Filter Variants

F)T5—av -

EE B

B Resequencing analysis > Compare Variants

H- % Claszical Sequence Analvsis
H- {:'ﬁ Malecular Biology Tools

H-FE MGS Care Tools

E
£
F-[= BLAST
3
E

Create Statiztics for Tareet Regions
-~ T8 Probabiliztic Variant Detection

- T8 Qualitv-based Variant Detection
|| IhDelz and Structural Wariants

|- ey
E. v Create Track List

-~ Canvert to Tracks
ﬁ? Convert from Tracks
<25 herge Annotation Tracks
B E:‘ fAnnotate and Filter

: fnnotate with QOwerlap Information E
i ?:) Extract Reads Based on Owverlap
“Wa Filter Armotations on Mame

- ?D Filter Bazed on Qverlap

-~ Cioyerage fnalysis

IZ-}-E’:_,‘- Annotate and Filter Wariants

""" La finnotate from Known Variants

""" &a Filter againzt Known “ariants
g8 Annotate with Exon Numbers

""" T annotate with Flanking Sequences
""" o Filter Marginal Variant Galls

¥} Filter Reference Variants

SRS Y Fezequencing Analvsiz

=% Create Statistics for Tareet Regions
5 Probabilistic Wariant Detection

T2 Quality-based Variant Detection
~J-l InDels and Structural Variants

-l Coverage fnalvsis

N @ Qﬁnﬂtatﬂ and E tEI “a:'anis

m

# finnotate with Biobaze Genome Trax
[F-£7] Compare Wariants

5.£5 Granh
-y Resequencing Analysiz 3 Functional Consequences
G- E’=| Transcriptomics Analysis E38 {:_'=| Transcriptomics Analysiz
-k Epigenomics Analysis -5 Epigenamics fnalysis
[+ @ De Movo Sequencing . £ @ De Nowo Sequencing
£l Wk flows 7 Ll ek flams

i £

1

- Compare Variants
R Gompare Sample Variant Tracks
1 ¥ Compare Variants within Group
i@ Fisher Exact Test
----- B Tria Analvsiz
== Filter azainst Contral Reads
ElEf," Functional Consequences
E}: GO Enrichment Analveiz
- F%¢ Biming Acid Chanees
-iEE fnnotate with Conzervation Score
~E Predict Splice Site Effect

:I--Ez; Tranzcriptomics Analesiz
= = - . . N .

Toolbox - Toalbo:: = Toolbo:x -
el =L LY LT TTasT T T :
. e n -t Track Tools &

m

Procezzes | Toolbox | Fawaorites
Idle...

Procezzes | Toolbox | Favorites
Idle...

Procezzes | Toolbox | Faworites
Idle...
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dbSNP& D EEER

B dbSNP&EEEERL, dDSNPICEENRNEDZERE T D

Mavigation Area

% S O

1

EI--{:E GLG_Data

" MyProteins

BE Ty Wiorkflows

== Fandom_Sampling_DeMovo
‘ ooz Work flow

o (Genrate_Dozen_samples
E}--ﬁ My_DeMovo_project

[T GRWN test

-l NG _013361

=3 Pac Tlumina

E}- DeMovo_assembly_Finishing
E—}-E Exome_DemoData

: ﬁ Reference

reads

5 reads (Reads)

{EI reads mapping summary report
~bE reads (Variants)

E- i Recyele bin ()
-£F G related

E-£3 Held

[-F5 Ozakall_location

- EE Training_DiataSet

»

m

Toolbox

1

—orew RS TGS T TGt T oG 10T
T Probabilistic Wariant Detection
TR Quality-based Variant Detection
----|.--| ThDels and Structural Yariants
& Coverage fnalysis

=T Arnotate and Filter Wariants

i Arnotate from Known ‘u’arlants

T{" Annotate with Flankine Sequences
T Filter Marginal Variant Calls

i ¥EE Filter Reference Variants

i a Annotate with Biobase Genome Trax
[ ﬁ Compare Variants

[ ﬁ Functional Consequences

EJ-E;l Transcriptomics Analvzis

EJ"% Epigenomics fnalyzis

BE@ De Movo Sequencing

¢ 2 De Novo Assembly

4 T | »

Select variant tracks

Mavigation Area

Selected elements (1)

Q- |<enter zearch term>

[I»

Processes  Toolbox | Favorites
Tdle...

=45 CLC_Data

ﬁ MyProteins

B Iy iark flows

ﬁ My_DeMovo_project

B+ GRW test

ﬁ Pac_Illumina

ﬁ DeMovo_azsembly_Finishing
E}E Exome_DemoData

ﬁ Reference

P reads (Variants)

41
- {ﬁ G related
-5 He 19
[-£5 Osakall_ocation
[#-£3 Training_DataSet

i

Q- |<enter zearch term>

[ Batch

Previous

I3

M reads (Wariants, AAG)

Finish

m O -

m Navigation AreahHZERT
B ToolboxH/ 5 Resequencing Analysis > Annotate and Filter Variants > Filter

against Known Variants &2k, 57 )Lo Vv,
RAvEEEIL, BIRLE=T

—5EER,

— MR ENTNDZ LR,
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dbSNP& D EEER

[&] Filter against Known Variants

. Set 1
1. Select variant tracks N PEEIEAETS

2. Set parameters

Track from a wariant databasze

Known variants track P he19_dbsnp_common_variants_chr20

Auta join

[ Join adjacent MMNYs and SN

Filter options
1 Keep variants with exact match found in the track of known variants
() Keep variants with overlap found in the track of known variants

@ Keep variants with no exact match found in the track of known variants

€ Previous l l = Mext Finish

m Known variants track: dbSNP%&3&iR

B Auto join:iEi g DEEEZMNVELT
HEXES

m Filter options
B FUIIET—HLIEHDERET
B RIVIVOHI—HEHLI=HD
B FUIA—HBLRWNEDERKRT
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dbSNP&D LR

bbb veads (Wariants, BAG, KNOWH)

B #* Map Reads to .. X | EHreads (Varian. X |EB* Filter azaing.. X | «l reads (Varian.. X | ol reads (Varian. X

ads (Variants, AAC, KNOWN)

B+ Map Reads
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