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B CLC Genomics Workbench 26.0.1

’/I B lllumina High-Throughput Sequencing Import X
/
File Edit View Connections Utilities Download Tools Workflows Help S/ Select files of types lllumina (fastg/fg)
K 1. Choose where to run
Location  File system ~~
O o L - i ) )
D— b b EJ 'ﬂ // 2. Import files and options - Selected files (0)
Mew Save Delete Graphics Print  Import Export Download OCuicklaunch Undo FRedo /| 3. Reswit handiing
; - Nk X
Browser % standard Import... Ctrl+l / 4. Save focation for new 7
elements e . . .
Navigation Area | Remote Files . ,/ e J74 BRI Fusion_Gene_Detection_tutorial v -
il - ’
[ ~ Select files or folders with the buttons below e
» &I E} (‘J . i D M04362-6-17_56_L001_R1_001_chri0.fastg
Q- map 7 E D M04362-6-17_56_L001_R2_001_chri0.fastg
-5 €LC_Data {6 Oxford Nanopore.. | EiEE-EE
% €LC_Dataz 2 Pactio SAY -
CLC_References \
= Add folders Add files v N
B £ Cther NGS Reads > FATbT
E Fasta Read Files.. “‘ W Please select a file \\ .
E <a ‘\\ rGeneral options ——————| Paired read information N
nger.. AN - 5
‘\ o Paired-end {forward-reverse) O Mate-pair (reverse-forward) N FEIAE
\ \
E SAM/BAM/CRAM Mapping Files \ ) Discard read names Minimum distance |1 Maximum distance | 1000 S _
\ \
N () Discard quality scores I
#B import Metadata.. -
\ \\
ke i \ I lllumina options AN -
BIF RMA Spike-ins.. \ . 74BN |
2 \ B Remove failed reads Quality scores  NCBI/Sanger or llumina Pipeline 1.8 and later ~ ‘\
== Primers 2 N [0 Miseq de-multiplexing A FukI-9 FFANDIATTE  lllumina (fastg/fa) w BE
v \\
&%, Impart Gene-pseudogene Table.. \\\ Trim reads
2 “ [:] Join reads from different lanes
2 Import Immune Reference Segments... \
‘\ [:] Custom read structure Structure definition|R1,R2
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B CLC Genomics Workbench 26.0.1 - [ X

File Edit View Connections Utilities Download Tools Workflows Help

s ¥Es®y g & 28 & & 8

Manage  Manage  Manage  Manage Conac

New Sz Graphics  Prnt impon Export Downkoad Quicklaunch  Undo Workspaces  Phogine.  Reference Dsta Wiorklos_ Suppert
Browser L] RR277212R1 (paired) X
Navigation Area | Remote Files 2 © & & | Sequence List Settings
Y B O =AY . ! : : ! | Sequence layout =
LUMINA-3BDE4F_0026:2:17160:10271 TACTTTGGGCACCCGTTGCCTGGAAACACTGTTGTTCGCCGCCGCTTCCCGTCCAGCCAATACCGGAACGGGCGTAACCGTGGAAATCGAC, o ol
= -
A map = Cualiy scores [ SEERD
F& cic_Data ° No spacing ~
Fol 0 o« a0
E CLC_Dataz | | | | O Double stranded
CLC References LUMINA-3BDE4F_0026:2:11:716011027/2 TTCATATCCAGATCCCCGCCATCCGTCAAAACCTGGTTTATCGCCAGAATGACGTGGTGTTGGTAGAAGAGGGCGCCACATTCGCTATOGG!
= TrainingData - {8 Numbers on sequences
NCBI Download Quality scores
Qc Results o Relative to 1
E3 RNA-Seq_demo g | | | {8 Numbers on plus strand
£ Reseq cemo LUMINA-3BDE4F_0026:2:1:3752:10481 CCACGAAGCCTGTCTCCGCATTATCGATAAAAAAGGCCCGCTCAATAACCCGGCGGACCGCGATCACTGTATCCAGTATATGGTCGCCGTG! e
E] = ock numbers
Cualiyscores []
o (] Hide labels
Fol 0 o« a0
RR277211.R1 (paired) | ] | | 8 Lock labels
£ References LUMINA-3BDE4F_0026:21:37521104812 TGTGTGCAGGGAGAGATCGAGAATGCGTTGCTGCTGGCGAGTCGGGAACTGACGCGCCAGGTTAATTTTAAATTTTTCGATAAGCTTCGGA
3 Epigenomics “ Align labels Right
3 DeNevo_demo Quality scores 7] Sequence label
Micrabial Genomics Module 2 o ™ = o “
:CRNA-demo I I 1 I
Whole Genome Alignment LUMINA-3BDE4F_0026:2:1:9792:10791 AAACT TATCCAGCGTTGCCCTGAATCTGATGTTATCTTCCTTTAAAAATTGCTGAATTTCTTTATCAACAATCGGAGATATCCGATCATTT. | [ Showselection bores
enome Finishing Module =
& Recyde bin DUBHWSEWESﬂ Annctation layout | Annotation types =
[ test i ¢‘3 E'I3 ’-'f‘D {8 Show annotations
LUMINA-3BDE4F_0026:21:97921079/2 TAATATTAACTTAATAATCTGTGTTTATCGTAATGAAGATAATCTGAATTGTTTTCGTCTGCGTTGCACTTTATATACTCAGGCGTTAAAAL | position Next to sequence
Qualtyscores_[] Offset Little offset ~
o
20 P ™ 0 Label Stacked ~
I I 1 I
Toolbox = | UMINA-3BDE4F_002621:1027310811 AGGTTAATCACCGGGCGCAGCGCGCTTTGCECCGUATTTTCCAGCCGGAGTTTCGCCTCTTGCGCCCAGTCTGCGTACCAGTCGGGAAGCG | B Showarraws

Processes | Tools | Workflaws | Favorites

7 cusityscores, A A A A A A A A T A e A e | 8 s

Restriction sites =]
& Microbial Genomics Module | | | |
{5 Genome Finishing Module UMINA-3BDE4F_0026:2:1:102731081/2 CCGCCTGAGCAAACTCACGTTACAATCCCOCTTATGTCGATATCCCTCTCCCGCCAGGAGAGGGCCACCAACAGCCAGGCATTTTCATGAG Matifs =]
[} Classical Sequence Analysis Qualiy = Residue coloring [os]
uality scores
% :'L';‘;“‘a’ Biology Tools L Nucleatide info [}
= 20 @ o0 a0
& Prepare Sequencing Data | | 1 1 Positional stats []
8] Quality Control UMINA-3BDE4F_0026:21:1092510711 ATGCAGCGCGCCTGATGGCTCGCTACGGGGECAGCCAACCAACATCCCCATACGCCACGGGAAAACCACAGAGGAAGTTATACCCTGTGTT Find O
35 Resequencing Analysis =
Quality scores Text format ]
2 A1 Sea and Small 2404 Anabsis b . 0N AMANEAC A0
[& Microarray Analysis Ed @® ] )
fgh Epigenomics Analysis | | | |
De Nowo Sequencing UMINA-3BDE4F_0026:2:1:1092510712 CTTATGTGCAGCGOCTGGAAGAGGCCGCAAAACGCGACCATCGTAAAATTGGTAAGCAGCTCGACCTGTATCATATGCAGGAAGAAGCGET!

[& Utility Tools

Quality scores
|5} Biomedical Genomics Analysis o

E w© ] =0

| | | |
UMINA-3BDE4F_0026:21:1113810921 GGCGGCATGAGTCAGCGTGTGATGATTGCGATGGCCATAGCCTGTCGACCAAAGCTGTTAATTGCCGATGAACCGACCACGGCGCTGGATG
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B CLC Genomics Workbench 26.0.1 B Import Metadata *

File Edit Wiew Connections Utilities Download Tools Workflows Help ) Association setup
1. Select input i A .
Add associations (optional)

D- E}b Eb E? % 2, Assodiation setup Location of data i= | Selected 6 elements. &i

Associations from data elements can be added later.

Mew  Save Delete Graphics Print  Import Export Download OQuicklaunch Undo  Redo 3. Save in folder
Browser @' Standard Import.. Crl+l AEETTNZEETE
N - (@] - ! / i
Mavigation Area | Remote Files E‘ﬂ-rach ) Exact - data element names must match a key exactly to be associated
. E' {_J B Q) Prafix - data elements with names starting with a matching key will be associated
sk -
E§ lllumina... {_) Suffix - data elements with names ending with a matching key will be associated
Q- | <enter search term>
Ouford Nanopore..,
" Eé po Role assignment
ﬁ' CLC_References EEPECEJD » Role to assign | Sample data
H-FF CLC_TrainingData
- < >
% test EEDther e Data association preview
EﬁFasta Read Files... Key Element
Eés.anuer HER2-1 = HER2-1_small
- HER2-2 i= HER2-2_small
[E= SAM/BAM/CRAM Mapping Files... HER2-3 iE HERZ-3 small
TNBC1 1= TNBCT_small
H Import Metadata.. TNBC3 iE TNBC3_small
TNBC4 IS TNBC4 smal
Brg rva spike-ins...
% Primers >
| | Help Reset Previous Cancel
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= HERZ-1_small
Sample Name Factor 1 (sample) :Factor 2 (environment) Factor 3 (RNA prep) e —
HER2-1 HER?2 2'Centrifuge = HER2-2_small
HER2-2 HER2 3iCentrifuge f= HER2-3 small
HERZ-3 HERZ 2iVacuum m=z=za
: = THNBECT _small
TMBC1 TNEC 2iCentrifuge e — -
TNBC3 TNBC 3iVacuum = THNBC3_small
TNBC4 TNBC 3.Vacuum 1= TNBC4 smal

—_— )

5 Import Metadata...

T
Fixed Fields
~ Mame Edit
B Metadata =

 Drescription Edit

Sample Name Factor 1 (sample) Factor 2 (environment) Factor 3 (RMA prep)

* Metadata Refresh
* From 'Metadata’ Find Refresh Delete Edit

HER2'1 HERE 2 centrlmge This Sequence List is "Sample data’ for:
HER2-2 HER2 3 Centrifuge Foctor 1 (sample) | ihiERs
HER2-3 HER2 2 Vacuum i Eaten o =
THBC1 TMEC 2 Centrifuge T File info Refresh

File size: 41.5 MB
TNBC3 THEC 3 Vacuum Compression enabled: Mo
TMBC4 TNBC 3 Vacuum ~ B a e

ID: 3357 0caf-1283-4d23-beb3-13afc94bb9e b
Sample: SRR1027183_1
Platform: lllumina

~ Paired status Edit
Paired sequences
Minimum distance: 0, Maximum distance: 557
Read orientation: Forward Reverse
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Tool boo

Processes | Tools | Workflows | Favorites

<enter search termz

E.,:.'. Microbial Genomics Module
Ef'r Genome Finishing Module
E-:f‘, Classical Sequence Analysis
EP=] halecular Biology Tools

I = BLAST

El Eé Prepare Sequencing Data

- Jl&f QC for Sequencing Reads
P Trim Reads

i Demultiplex Reads

l [£] Quality Contral

l I:’:',, Resequencing Analysis

E = RMNA-Seqand Small RMA Analysis
[‘;' Microarray Analysis

@- Epigenomics Analysis

-- De Novo Sequencing

-L& Utility Tools

E? Biomedical Genomics Analysis

QC for Sequencing Reads
A IR— U2 =0T RA5F—5DI 745+ ¥°PCR Duplicate
DRI EZMEFR T DI2HD L7R— N2 ERK

Trim Reads
A TH—DFE. DAVUT 4 ZAATICLDBFE. ESHZIBELSS
BREREZIEIR - fHAENDET. U—ROKMNJZ>T%ET
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v QC for Sequencing ReadsT(d. > —UT2RFT=FDIAUT 1 [RRZEF DT
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v GCEEVWIAUFT A AATRMIREDT S ITF—FMET — 5 = Esah alEE

1 Summary
Crgation date Sal Aug 11 21:37:50 J5T 2018
Ganarated by Ozawa
Software CLC Genomics Workbench 11.0.1
Toolbox Based upon 1 mata set
5_G1_LO01_R1_001.tastg (paired): 16,386 SEQUENCES IN pars
Processes Tools Workflows Favarites Tatal sequences in data set 16,386 sequences
Tatal nucleotides in data sel 2334 163 nucleotides
<enter search term:=

ﬁ Microbial Genomics Module
& £ Genome Finishing Module
@ Classical Sequence Analysis
% halecular Biology Tools

2 Per-sequence analysis

2.1 Lengths distribution

Lengths distribution

-2 BLAST ]
El % Prepare Sequencing Data 46
- |3L.QC for Sequencing Reads 40

ASF Trim Reads E
: )'( Demultiplex Reads g 20}
l F[E) Quality Control g %]
! FE' Resequencing Analysis ﬁ 20
-- = RMA-Seq and Small EMNA Analysis ﬁ_é
Eﬂ Microarray Analysis w_;
- [z Epigenomics Analysis 3
-- De Movo Sequencing E

-8 Utility Tools !
[-£% Biomedical Genomics Analysis

-

GO T T T T T T T T i A e e
A L B A A N A

#
o r T N T

»

sequence lenglh

Distribution of sequence lenghs. In cases of untimmed lllumina or SOLID reads [t will just contain a single peak
& Sequéence length in base-pairs
- number of sequences featuring a particular length normalized to the total number of sequences
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Moname GGCATGGGAGGCCCAAATGGACTCTCTGTGAGAAGGCCCTGGGTGGTCAAGAGAGAGTGGGAGTACCAACGGAGGE

e
Quality scores
o

Maname AGCAAGGAGTTTTCCCCAGAGAAAGAGGACTGGCAGTGTCCGCGGCAGGGAGGCAGCACGCTGGCGCGGGTTTCAT
il
Quality scores

Moname AATGAATGTCTTGGGAAGGGAAACCTCCTAGGCAGTGGGTGATGCACATGEGGGTGGTATTCCAGTTATAGATCGGA
L

Quality scores NN HAONNO00NO00NCONnO NeONTaanA=0

=[5 Prepare Sequencing Data
' QC for Sequencing Reads

s Trim Reads
e Demultiplex Reads

20 40 &l
| 1 1
Moname GGCATGGGAGGCCCAAATGGACTCTCTGTGAGAAGGCCCTOGGGTOGGTCAAGAGAGAGTGGGAG

Quality scores

MNonama AGCAAGGAGTTTTCCCCAGAGAAAGAGGACTGGCAGTGTCCGCGG
]

Quality scores
a

Moname AATGAATGTCTTGGGAAGGGAAACCTCCTAGGCAGTGGG

Qually seores - M NO0noDNO0No0NOCeOno000n000-aan0-0
(-]

v

v
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E-f'.. Classical Sequence Analysis
P:] hMolecular Biclogy Tools
[ BLAST

E’é Prepare Sequencing Data

" [=] Quality Contral

Pf'., Resequencing Analysis

EIE‘ RMA-Seqand Small RMA Analysis
: EE Create Expression Browser
(-l miRNA Analysis

- ﬁ Expression Plots

Er g RNA-Seq Tools

- ~£ 5 RMA-Seq Analysis |

Detect and Refine Fusion Genes
P e = i Import Expression Data
l ﬁ' Differential Expression

RMNA-Seq Analysis for Long Reads

—SDM, Y ESDT—IVREEE TR

RNA-seq Analysis

ERDSRT ) LANEL TR U T,
S—OTI2AT—FDIVEDT ZITUN
B (OECFRINEOEZITD

15



UIJ7 L >ANDDIYY E> D EHIREDETE

—_—

v RNA-Seq Analysis T,
97 /) 7—>3>

v EBb YIRSV RREDEFTILEYD

Aoz 00—
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AN IS ENG)

SHEFEED
CACR

*
Reference settings ,'/
1. Choose where to run S
2. Select sequencing reads /
3. Reference settings /,’
4, Mapping settings References //
o Genome annotated with genes and transcripts /’
5. Expression setfings . /
) Genome annctated with genes only K
6. Result hanaling () One reference sequence per transcript A
Reference sequence *of Homo_sapiens_sequence_hg18_chr17 E
Gene track :'->,E Homo_sapiens_ensembl_v74_Genes_chrl7 S
mRMNA track :D'F Homo_sapiens_ensembl_v74_mRMA_chr17 ;j‘ ‘\\
o Do mot use spike-in controls \
() Use spike-in controls \
Spike-in controls B ‘\
Help Reset Previous Cancel \

P! Select sequence track or reference sequences

Mavigation Area | Reference Data

Q- | <enter search term=>

ll

LR CLC_Data

ﬁ CLC_References
EIE% CLC_TrainingData
MCBI Download
ﬁ QC Results

=3 E RMA-Seq demo
EI E‘ References

I ﬁ S.am|:|ler

! ‘B3 Results

E‘ Further Analysis

i3 Reseq dema

t-£3 Epigenomics

i3 DeMavo_dema

t-£3 Microbial Genomics Module
i3 scRNA-demo

i3 Whale Genome Alignment
#-F3 Genome Finishing Module
H-Fg test

[£
[£
[£
[£
[£
[£

Selected elements (1)

X}E Homo_sapiens_sequence_hgl19_chri17

Cancel
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Gene-Level Expression data

Mame TPM Exons Gene 1D EMSEMEBL

ACACA 38.33 67 ENSGOO 32142 EMSGOM000T32142
TADAZA 1.261.84 50 ENSGOO0108264 EMNSGO0M01082 64
RF11-378E134 0.0 2 ENSGO267TE13 ENSGOO02E6TET3
CTC-421K24.1 0.000 2 ENSGOMZETS62 ENSGIWM2ET562
DUSP14 1,354.15 &|ENSGOI000161326 ENSGOOD0161326
SYMNRG 274723 56 ENSGODKKIET14 EMSGOOD006114

Transcript-Level Expression data

Mame TPM Gene name Transcript length  Exons Gene ID
E E HERZ-2_small batch ACACA 1 0.00 ACACA 9952 56 ENSGODD0DT 32142
!‘F HER2-2_small [GE) ACACA_2 0.00 ACACA 14659 10 ENSGO0000132142
nr ACACA_3 59.49 ACACA 1064 5 ENSGO00001 32142
PUE l' HERZ2-2_small (TE) ACACA 4 35.70 ACACA 1064 5 ENSGO0000132142
—— ACACA_S 0.00 ACACA 1627 8 ENSGO0000132142
: =%, HER2-2_small (RNA-Seq reads) ACACA_6 52.97 ACACA 717 2 ENSGO0000132142
----- [El HER2-2_small [RNA-Seq report) ACACA_7 0.00 ACACA 918 2 ENSGO0000132142
TADAZA 1 22028 TADA2A 4253 16 ENSGODD0D1 08264

Mapping data (AT >3 >)

Navigation overview: Chromosome 17
‘

19.728.500 29.720.000 39.730.500 29,740,000 29,740,500 20,741,000 29,741,500 39,742,000 39,742,500 29,742,000 E]
| I I I

1833
TNBC4_smal :RMA seq

eads})
8, 995 eads
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v Y2 IIIDO)IL—TERPCESGIEREE EHTEAIT—INBELIRDY—ILEHD

Create Expression Browser

+- [ Classical S Analysis
; 3 motecutar Biology Tools BELTFORIRENS. Y2 T)LEOZE#H=TEET UIERZ/EMN
= BLAST
Eé Prepare Sequencing Data RCEQ%%;*EN(? Seq | C A | . )
4[| Quality Control +* rincipal Component Analysis
£ ) Resequencing Anslysis Create Feature Level Heat Map for RNA-seq
%% Create Expression Browser I — ATEB }=I0 71& IJ /gﬁq:*ﬁ—f‘:. E— '\7\J j'f/IEEE
Ba"““”““ﬂ'}' Create K-medoids Clustering for RNA-seq
=} Expression Plaots . — ~ W
JIE] PCA for RNA-Seq K-medoids TV => X~ > 7D
ﬂ Create Sample Level Heat Map for RMA-Seq 1 1 1 -
ﬂ Create Feature Level Heat Map for RMNA-Seq leferengal EXpI‘DESSIon for RNA Seq
: Bt Create K-medoids Clustering for RINA- Seq %IEEE)JE'{B?O)ﬁbF*ﬁ
j_pgfj,iiiga;ﬂ s Create Venn Diagram for RNA-seq
% Differential Expre sion in Two Groups %iﬁ,g%}]iﬁ{ﬁ? IJZ I\O)/\‘\/'ﬂzﬁi
144 Differential Expression for RNA-Seq
':?' Create Venn Diagram for RNA-Seq Gene Se\EE-I;eSt PR
LR Gene set Test FIRZ ENE{n T DIKEEAFAT
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v BELGFNHNEERDCEDEEFTS LU TVDINERROIEE

;4 | Factort sample)
nnnnnnnnnnnn

PC 2 (22.2 %)

TNBC4 }smal (GE)

PC 3 (16.8 %) ‘

ER2-3_small (GE

®

@ HER2-2_small (GE)

@+:R5 1383 %)

-0
T[T
18 12 10 8 & 4 2 0 2 4 & 3 10
Principal component 1 (38.3%)
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© Match all (C) Match any

_ |Log; fold change A E V| 2 m
E | Pvalue ~|[< «||oos x|
, MName Chromosome  Region Max group mean  Log: fold change  Fold change P-value FDR p-value Bonferroni

E ACACA 17 complement(35441923.35766909) 99,84 043 -1.35 066 0.83 00
E TADA2A 17 357660965..35839835 447422 -0.49 -1.41 0.59 077 1.00
E RP11-378E134 17 complement(35768023.35768681) 0.00 MNaM MNaM MaM NaM MNaM
E CTC421K24.1 17 35814273.35815033 250,65 -0.34 -1.27 1.00 1.00 1.00
- DUSPF14 17 35849937..35873603 903949 -1.37 -2.58 0.07 0.21 00
3 SYNRG 17 complement(35874900.35969544) 5,360.85 0.34 127 0.61 0.79 1.00
E RP11-687E22.1 17 35969787..35973886 397.89 0.25 1.19 0.75 0.86 00
E DD¥52 17 complement(35969787.36003493) 5,595.17 044 -1.36 0.50 071 1.00
E RP11-687E22.2 17 36002976..36044255 58478 -1.15 -2.21 0.31 0.53 00
E RP11-687E223 17 36009162.36010922 197.79 -2.86 -1.79 0.09 024 1.00
E HMF1B 17 complement(36046435.36105237) 151.25 412 -17.34 3.88E-4 8.15E-3 0.0
E RP11-115K3.1 17 36105206..36108563 0.00 MaM MNaM NaM NaM NaM
E ACHE1199.1 17 complement(36158869.36162759) 0.00 NaM MNaM MaM NaMN MNaM
E RP11-115K3.2 17 complement(36187925.36244363) 36441 -0.29 -1.22 077 0.87 1.00
E RMUG-483P 17 36267501.36267607 0.00 MNaM MNaM MaM MNaM MNaM
E TECI1D3F 7 36283971.36294915 1,153.21 -0.58 -148 0.21 0.40 1.00
E RP11-1407015.3 17 36333639.36333776 0.00 MaM MNaN MaM MaM MNaM
E TBEC1D3 17 complement(36337711.36358166) 610.71 -1.41 -2.65 041 0.64 1.00
E RP11-1407015.2 17 complement(36337717.36421858) 263693 0.71 1.63 040 0.62 00
: Y_RMA_1 17 complement(36387075.36387176) 0.00 NaM MNaM NaMN NaM NaMN
B B L o AL Ly B o ey e e MRPL4S 17 36452989.36479101 8,198.95 0.29 1.22 0.57 0.76 1.00

e R g2 ek ehange Moowoow GPR179 17 complement{36481413.36499730) 31895 -2.55 585 005 016 1
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