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[ 5 dummy-8GB 8GB 2022-10-2010:21:49
[5 dummy-806B 80GB 2022-10-2010:21:23
211.4.2-9. INPUT S84H
=2o



R

I
=

5

X EoALt s EEE

nY/EH olg Apojx
dummy-500M 500 MB
Bicinformatics 2K8
@ workspace 2K8
workspace0l 1KB
workfile 4KB
workspace02 4KB
[5 dummy-86B 868
[5) dummy-80GB B0GB
stel

2022-10-20 10:16:59

2022-10-19 15:43:07

2022-10-1915:22:17

2022-10-24 09:41:07

2022-10-2410:01:17

2022-10-24 09:59:50

2022-10-20 10:21:49

2022-10-2010:21:23

J211.4.2-10. OUTPUT SMHH

- OUTPUT ®iofM ot

S5

—

> 1B Tools
> 1% Bioinformatics
> Whole-Genome-Sequencing
+ B ApplyBQSR
+ @ Cutadapt
+ B CountBases
+ @ somalier
+ @ BWA mem
+ B MarkDuplicates
+ B HaplotypeCaller
+ @ fastp
+ B Sortsam
+ B BWA_index

fastp

@ cutadapt

input output nput output ® O inpu

+ B BaseRecalibrator
+ B FastQC

> Single-Cell-RNA-Sequencing
+ B cellranger
+ @ Filter
+a
+e
+e
+a

Plotembed
Slice_highly_variable_genes
Normalize
PlotMarker
RunEmbed
PCA
scale
Highly_variable_genes
FindCluster
Import_anndata

> Static

> tRNA-Expression-Analysis

> SPATIAL_ScRNA_seq

> ChiP_seq_education
> I MachineLearning

@ BWA_mem

Bio-Express &

© 100% ® 2022102410248 dispatched &
S swis
workspace01 / pipelineol @ =E8Y I
& fastp
INPUT  OUTPRT

1 o
@ 5 o

5

output @

@ = i

o B

OPTION

length required
B ralse
1l Integer

average qual
B ralse
3§ string

J211.4.2-11. OPTION &%

24
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— OIICIE ZHH A0 fIX[EHoie T2 OUS S HESHH SHLte| IO Zatel
- BEMOmZOsi L ES A|-O|O

MBI

(=3
= oo
AO
o=

qo CH| M T2 0 L CO| INPUTOZ ANSHA £ 2 SMS 02| Y ot = o

fojo| ¢S EM T2 2H L= 9| output H O H
= O EHA A T2 0% = E9| input @ B0 HZE FHS S2lot0] HZDICE

ﬂJI

® =z C M=y © 100% ® 2022-10-2410:25:30 dispatched
= =Y 7|
=2Mz2ay workspace01 / pipeline0l @ =Sy !
> 18 Tools @ fastp
> 1# Bioinformatics
> Whole-Genome-Sequencing R RU R OFTION

+ B ApplyBQSR

+ B Cutadapt length required

+ B CountBases Bralse

+ @ somalier i 1 Integer
+ @ BWA_mem @ fastp .aytadapt @ BWA_mem

+ B MarkDuplicates nput o ﬂ """" inpll output @ o output @ =

+ @ HaplotypeCaller 5

M olg average qual
+ @ Sortsam e s

+ B BWA_index b e

+ B BaseRecalibrator o

+ B FastQC @

> Single-Cell-RNA-Sequencing
+ B celiranger
+ @ Filter
+ @ PlotEmbed
+ @ Slice_highly_variable_genes
+ @ Normalize
+ @ PlotMarker
+ @ RunEmbed
+ @ PCA
+@ sale
+ @ Highly_variable_genes
+ @ FindCluster
+ @ Import_anndata
> Static
> tRNA-Expression-Analysis
> SPATIAL_SCRNA_seq
> ChiP_seq_education
> 1 MachineL earning




Bio-Express &

© 100% ® 2022102410276 dispatched &

workspace01 / pipelineol @ b
P > 18 Tools B fastp
> 18 Bioinformatics
INPUT  OUTPUT
> Whole-Genome-Sequencing _oTioN

+ B ApplyBQSR
+ @ Cutadapt
+ B CountBases

length required
@ ralse

1l Integer
+ B somalier ’
+ B BWA_mem LS
+ B MarkDuplicates

input

+ B HaplotypeCaller
+ @ fasty

. @ cutadapt average qual
@ ralse

o 3l String

+ @ Sortsam
+ B BWA_index put output @

+ B BaseRecalibrator
+ B FastQC
> Single-Cell-RNA-Sequencing @ BWA_mem

0

+ B cellranger
+ @ Filter S
+ @ PlotEmbed

Oinp output @

+ @ slice_highly_variable_genes
+ @ Normalize
+ @ PlotMarker
+ @ RunEmbed
+@pcA
+ @ scale
+ @ Highly_variable_genes
+ @ FindCluster
+ @ Import_anndata
> static
> tRNA-Expression-Analysis
> SPATIAL_SCRNA_seq
> ChiP_seq_education
> 1% MachineLearning

J20142-13 B Z208 - E9| 0|5

C M=y © 100% @ 2022-10-2414:09:03 dispatched &

cay
workspace01 / pipelineol @ =EHY
P JE—— & cutadapt
~ 1% Bioinformatics

~ Whole-Genome-Sequencing INPUT  OUTPUT  OPTION
+ B ApplyBQSR

+ B Cutadapt
+ @ CountBases

©

>

minimum length
Bralse
1 Integer

[

ot

+ @ somalier
+ B BWA_mem @ fastp
+ B MarkDuplicates

B 3

+ B HaplotypeCaller
+ @ fastp

@ cutadapt pairfilter
Bralse

+ B sortsam s
2y 3 string

+ B BWA_index
+ B BaseRecalibrator
+ B FastQC
> Single-Cell-RNA-Sequencing <

jput output ®

@ BWA_mem >
> Static

input  output @
reference

> tRNA-Expression-Analysis
> SPATIAL_SCRNA_seq
> ChiP_seq_education

> 18 MachineL earning

[ ocun ]

0214.2-14. 24 T2 o= GZM Mef
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11211.4.2-15. AEM 23 Afd| =0l

Qa8 ®xz Cuzia © 100% ® 2022-102414:1045 dispatched &

2 cyn
5] EMmzaN workspace01 / pipelineol @ =c43

» M Tools & cutadapt

B3

v [® Bioinformatics
+ Whole-Genome-Sequencing INPUT  OUTPUT  OPTION
+ B ApplyBQSR
+ @ Cutadapt
+ B CountBases

minimum length
B ralse
1l Integer

= o
> m

o

+ @ somalier
+ B BWA_mem @ fastp

8 0

+ B MarkDuplicates input output @
+ @ HaplotypeCaller

+ B fastp

+ B Sortsam

+ B BWA index

+ B BaseRecalibrator

+ @ FastQC

pair filter
@ ralse
s String

= o
>

i

[

> Single-Cell- RNA-Sequencing < & BWA_mem >
> static —
input  outpu
O reference
> SPATIAL_SCRNA_seq =

> ChiP_seq_education

> tRNA-Expression-Analysis

> 18 MachineLearning

A

[
o

11.4.2-16.

ny

r

om
|1
>

ol

J
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1.4.3. oo|Zatel &

ot

- OIICIE] SiE AlEte| AlsY HIE S S2(3101, Al 2ol BAIX| &0l %, CIX{IE! Tfo|ma
eloj==11

- mo|meelo|

S 2 T2 20| MAS St AlZNoR TR Y

o= 1 [ 10 -
HES S2IsH04 T2 12 A% FX| Al 4 Uk
- HRI3 LS M MBS Offet 2t

@ a8y Gz C uzay © 100% ® 2022-10-241028:14 dispatched &

LEMY q15

workspace01 / pipelineol @

& fastp

P > ETools

> 1% Bioinformatics
> Whole-Genome-Sequencing INPUT  OUTPUT  OPTION
+ B ApplyBQSR
+ @ Cutadapt
+ @ CountBases

olg length required
s @ ralse

Y 1l Integer
+ B somalier 2

+ B BWA_mem
+ @ MarkDuplicates

15

+ B HaplotypeCaller
+ B fastp
+ @ Sortsam
+ B BWA index
+ B BaseRecalibrator
+ B FastQC

> Single-Cell-RNA-Sequencing. @ BWA_mem

@ Cutadapt

> m

average qual
@ralse
5 string

2
ot

o B

+ B cellranger
+ @ Filter
+ @ PlotEmbed

output @

+ @ slice_highly_variable_genes
+ @ Normalize
+ @ PlotMarker
+ @ RunEmbed
+@pcA
+ @ scale
+ @ Highly_variable_genes
+ @ FindCluster
+ @ Import_anndata
> Static
> tRNA-Expression-Analysis
> SPATIAL_SCRNA _seq
> ChiP_seq_education

> 18 MachineLcarning

J211.4.3-1. oo T2}

o
n>
02

no|matel s A ASH A2

121.4.3-2. IHO| 2}l A&l FOIH|A|X]
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> [® Tools

> 1# Bioinformatics
> Whole-Genome-Sequencing
+ B ApplyBQSR
+ B Cutadapt
+ @ CountBases
+ @ somalier
+ B BWA_mem
+ B MarkDuplicates

B fastp

input output @

+ B HaplotypeCaller
+ B fasty

e @ Cutadapt
+ B Sontsam

+ B BWA index Ihpitoupire
+ B BaseRecalibrator
+ B FastQC
> Single-Cell-RNA-Sequencing
+ B celiranger
e

+e

Filter

PlotEmbed
+ @ slice_highly_variable_genes
+a
e

Normalize
PlotMarker
+ @ RunEmbed
PCA

Scale

+e
e
+ @ Highly_variable_genes
+e
+e

FindCluster
Import_anndata
> Static
> tRNA-Expression-Analysis
> SPATIAL_SCRNA_seq
> ChIP_seq_education
> 1 MachineL earning

© 100% ® 2022-10-2410:29:57 dispatched

ERHE

& fastp

workspace01 / pipeline01

AdA

£l

2022-10-2410:29:41
O run

@ BWA_mem

input

reference

output @

=

|
o
=

14.3-3. &=

|
O
n=

==




Bio-Express &

X © a8 ® xz C uz28 © 100% @ 2022-10-24 10:35:13 dispatched
5] Eqz=ay workspace01 / pipeline01 @ =43 s
Pl = oo & fastp
> 1% Bioinformatics
> Whole-Genome-Sequencing WA 2022102410:29:41
+ @ ApplyBQSR N @ complete

+ @ Cutadapt
+ B CountBases

+ B somalier

AU B2 |

+ B BWA_mem
+ B MarkDuplicates
+ @ HaplotypeCaller
o+ festp @ Cutadapt
+ @ SortSam
s nput output @
+ B BaseRecalibrator
+ B FastQC
> Single-Cell-RNA-Sequencing & BWA_mem
+ B cellranger input  output @
+ @ Filter 2 O reference S
+ @ PlotEmbed
+ @ Slice_highly_variable_genes
+ @ Normalize
+ @ PlotMarker
+ @ RunEmbed
+ @ pea
+ @ scale
+ @ Highly_variable_genes
+ @ FindCluster
+ @ Import_anndata
> static
ERERY o)
== cellranger | 2¥A|Zf 2022-10-19 18:33:47 | /E complete
4823
samtools: samtools 1.10
Using htslib 1.10.2
Copyright (C) 2019 Genome Research Ltd.
2022-10-19 18:34:12 [runtime] (ready) ID.output.SC_RNA_COUNTER_CS.FULL_COUNT_INPUTS.WRITE_G
ENE_INDEX
2022-10-19 18:34:12 [runtime] (run:local)  ID.output.SC_RNA_COUNTER_CS.FULL_COUNT_INPUTS.WRITE_
GENE_INDEX.fork0.chnk0.main
2022-10-19 18:34:12 [runtime] (ready) ID.output.SC_RNA_COUNTER_CS.SC_MULTI_CORE.MAKE_FULL C
ONFIG._MAKE_VDJ_CONFIG
2022-10-19 18:34:12 [runtime] (run:local)  ID.output.SC_RNA_COUNTER_CS.SC_MULTI_CORE.MAKE_FULL_
CONFIG._MAKE_VDJ_CONFIG.fork0.chnk0.main
Zo =23
real  37m39.176s
user 120m14.430s
sys Tm48.599s
d=s
NONE:/bin/bash

J201.4.3-4. T2 0 M7 |5 =0
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- O[C|E] ZHHA ot 2% HEof Ql= [}I3AH|0|AZ]/[T}0]

AT A= 3 m2olg] 2% @ HE
S2l8{0iE 24| I}o|mafolo] MAEE ol AEHIE Sold 4 9lrt
@ & E == C M=uH
workspace [ pipelinedl

I’ B fastp

O inpul  oulpul g
i}

B Cutadapt

O inpul  oulpul @
.

B BWA_mem

O inpul aulpul @
O reference
J21.4.3-5. Io| =2l M 2ol

| BX02-20221024-3996 | pipeline01
fastp, bioinformatics

: NA MA g4+ 1 | SS4E ready | 371 false | 37 False | HHAE complete

1.0 | #ZE kobic.re.kr | W42 2022-10-24

sbioinformatics

021.4.3-6. I0| 2l FHE =l tAIX| &
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ofof £ T2 IS Mt

- Of|CEf ZHHA kol mo|mafol M= T2 = AMA|Z T2 1S MENSHT],

- OEHIHREZ LE 4 I Mol =AM HES 220t 2, A3l =fels 22
o]
AN

B == C qz28 © 100% @ 2022-10-24 10:38:58 dispatched &

X
B

= cun Na|=
gqzaay workspace01 / pipeline0l @ =cud IR

> ¥ Tools & cutadapt

> ® Bioinformatics

R

> Whole-Genome-Sequencing INPUT  OUTPUT  OPTION
+ B ApplyBQSR
+ B Cutadapt

minimum length
B ralse
1l Integer

+ B CountBases

+ @ somalier
+ @ BWA_mem @ fastp
+ B MarkDuplicates hpvt ot e
+ B HaplotypeCaller
+ Bfastp
+ B sortsam
+ B BWA index
+ B BaseRecalibrator B
+ @ FastQe
> Single-Cell-RNA-Sequencing @ BWA_mem 2y,

pair filter
B ralse
3l String

+ B cellranger
+ @ Filter

input  output @
reference
+ @ PlotEmbed 2
+ @ slice_highly_variable_genes
+ @ Normalize
+ @ PlotMarker
+ @ RunEmbed
+ @ pea
+ @ scale
+ @ Highly_variable_genes
+ @ FindCluster
+ @ Import_anndata
> static
> tRNA-Expression-Analysis
> SPATIAL_SCRNA seq
> ChiP_seq_education
> 1% MachineL earning
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- Single-Cell-RNA-Sequencing-Pipeline

BX02.20210831.0034
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Bio-Expressoili= & 27i2| nfo|maelo| S &sof 2ELch

BX0220220810 2636 Single Cell RNA Sequencing | U1 0.1 17 Single Cell RNA Sequencing Pipeline bioex 2020810 2021015

Whole-Genome-Sequencing

ing WGS data. This p
sed on GATK pipeline. Fi

BX0220210831.0034

Whole-Genome-Sequencing

101 1% kobiese kefbioexpress 20210831 2221015
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1 712 2 2o

Ly
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HT

Bio-Expresstlli= % 59749 TR0 SE&[0] &LICH
# FindCluster

Compute a neighborhood graph of observations and cluster cellsinto

# Filter
Run fiter cells, filter genes, calculate qe metrics and plot 2 scatters, 3 violins.
subgroups. The neighbor search efficiency of this heavily relies on UMAP, which Plot and anndata( hSad) would save under output path. Refer to the link below
method for points -the for documentation of the three functions.
BX03 20211118 0246 Bioinformaties Single Cell RNA Sequending BX03 20211118 0238 Bioinformatics Single Cell RNA Sequencing
BXENV 00 thon | T10i%: Single | 1! 0. joex 2 BXENV.00 | 210{ Python | 701 Single | W& 0.1 ioex
552 20211118 011118 2211118 0211118
crhondGrp  Meiden sinclusaring fercells  itergenes
] hitps//scanpy.readthedocs.jo/en)stablefindex html
# Scale # Highly_variable_genes
Run regress out and scaling, default setting s scale only. Regress out is Annotate highly variable genes [Satija15] [Zheng17] [Stuart1). For [Stuart19], a
performed to eliminate unwanted sources of variation, however there may be normalized variance for each g puted. First, the data
excessive variable adjustment, and especial case of small data, excessive data (e, per feature) witha
1D BY0320211118 0244 Bioinformatics Single Cell RNA Sequending BX03 20211115 0262 Bioinformatics Single Cell RNA Sequencing
BX ENV 00 | 2401 Python Muli | 1 0.1 bioex %1% BX ENV.00 | 2401 Python Sinle | Uz 0.1 bioex
20211118 20211118 2211118 20211128
as tighly varable gene:
lehtml o ity direct i
# Slice_highly_variable_genes # PlotEmbed
Delete everything except highly variable genes. Necessaray for computing Visualize embedded data using FIt-SNE, T-SNE, UMAP.
efficiency.
BX03.20211118 0243 Bioinformatics Single Cell RNA Sequending BX03 20211115 0248 Bioinformatics Single Cell RNA Sequencing
BXENV_00 | 2101 Python Single | 2 0.0 b 2% BX ENV.00 | 2001 Python single bioex
20211118 20211118 2211118 20211128
—— sl dpot £ ameNE  mA
hemlimodule scanpy.pl
# Normalize @ PCA
i Similar functi , for example, by Seurat Principal component analysis [Pedregosall]
[Satija15], Cell Ranger (Zheng17] or SPRING [Weinreb17]. Normalize each cell by I 1a html). Computes PCA
total counts overall genes, so that every cell has the same total count after rdinates, loadings i ition. Uses the
D BY03202111180201 Bioinformatics Single-Cell-RNA-Sequencing D BX03 202111180245 Bioinformatics Single CellRNA-Sequencing
2 B ENV 00 | 2401 Python single | b 0.1 ¢ 2 BXENV.00 | 2101 Python single bioex
20211118 20211118 0201118 0211118
om ssatats p— pea #principal component analysi components  Sdimensionaireduction
total. htmt
# Cutadapt # DEG_edgeR
3 small RNA adapter trimming, Cutadapt finds and removes adapter lot2 tor
sequences, primers, poly-A tails and other types of unwanted sequence from packages)
your high-throughput sequencing reads.
D 810320211014 0202 Bioinformatics BRNA Expression Analysis BX03 20211014 0203 Bioinformatics RNA Expression Analysis
2 NA | 219f Bython single cogate 2011014 =412 NA | 10| Python Single | 12l 1 t cogate
2211018 22 202110 14
mming, theadapt e

0211014
sedgen

https://cutadapt readthedocs iofen/stablef
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- EMmE2o| 252 S2lelol IR I T AO|E R oS iTt

=~

O Product v Solutions v Open Source i signin | signup |

factions ) Projects @ Security 1 Insights

P omaster + | B 2branches © 4tags cowne ([ About

A quality control analysis tool for high

@ s-andrews Allow ubam extension. Fixes #10 9737681 on4 Aug (D) 74 commits throughput sequencing data
W settings Added eclipse project files 5 years ago [ Readme
&8 GPL-2.0 and 2 other licenses found
B Configuration Turn off the kmer module by default. 5 years ago
253 stars
W Hep Fixincorrect info in duplicate plot help. 4monthsago @ 10 watching
W Templates Imported existing codebase Syearsago | ¥ 64fo
» rceforge/iharder/base6d Imported existing codebase 5 years ago
W org/apache/commons/math3 Imported existing codebase 5 years ago Releases 4
B uk/ac/babraham/FastQC Allow ubam extension. Fix 2 months ago
O classpath Update to htsjdk 4 months ago
D gitignore Imported existing codebase 5 years ago
D project Added eclipse project fles 5 years ago
O INSTALLtt Updated install notes 3 years ago
[ ucense Initial commit 5 years ago
[ UCENSEnt Imported existing codebase Syearsago | o eors s
[ LICENSEJHDFS.txt Imported existing codebase 5 years ago .@ O ' .
[ READMEmd Update READMEmd 5 years ago -
[ READMENt Update README bt 5 years ago
Languages
[) RELEASENOTES bt Update release notes and bump version to 0.11.9 3 years ago
0 buidsmi Update build.xmi with new versions 5 months ago ® HML
Other 02%
O cisd-jndfsjar Added missing jar file 5 years ago
O fastac Link --delete option to java code. Relates to #89 2 months ago
D fastac iconico Imported existing codebase 5 years ago
D hisdkar Add htsjdicjar 4 months ago
D jbzip2-09jar Imported existing codebase 5 years ago
O run fastachat Pass on additional command line arguments through the batch script, 4years ago
README.md

FastQC

FastQC s a program designed to spot potential problems in high througput sequencing datasets. It runs a set of
analyses on one or more raw sequence files in fastq or bam format and produces a report which summarises the
results.

Rrascc ==

Eile Help
bad_sequence. ot | good sequence. short x|

@ o I T T

-
> Lome——"

TTTITITTTTITT

(1) perbase scaomtent
). 24|
7 L—— 1 |

=
"

> P—

(@ overemesenesseences 1o

Q e cori °

6
lo
2

4
onLeves |
1]

T 3 5 7 9 U 1315 7 192225 27 » 3 B BT B
Positionin read (bp)

FastQC will highlight any areas where this library looks unusual and where you should take a closer look. The program
is not tied to any specific type of sequencing technique and can be used to look at libraries coming from a large
number of different experiment types (Genomic Sequencing, ChiP-Seq, RNA-Seq, BS-Seq et eto)

This project page contains the source code for the application and is only really useful only to people wanting to
develop new functionality or trace bugs in FastQC. If you just want to run the program then you want to go to the
project web page where you can download the compiled pacakges for Windows, OSX and Linux.

Contact GitHub ng Blog About
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bulk RNA seq pipeline ﬁ
20220426, 054535 n9 0
s B 1
5 Pipelinel0l X 248 script 5 YWY § 82| awe
20220302, 11735 mmei2
v A 2
GBoxE command lineolAl M1 4 IE S 715 & S7IHFAIH 2AstGL £y
" daverion 1
i ] .
Bio Express 2.0 BWA-Index 715 2121 2] o

202122:26,090124 i
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Bio-express's Single-cell-RNA-Sequencing-Pipeline is an extensible toolkit for analyzing single-cell gene expression data using the Scanpy pipeline. It includes methods for
preprocessing, visualization, clustering, differential expression testing. Its Python-based implementation efficiently deals with data sets of more than one million cells. we present
ANNDATA, a generic class for handling annotated data matrices. This pipeline features 1) We regress out confounding variables, normalize, and identify highly variable genes. 2)
TSNE and graph-drawing (Fruchterman-Reingold) visualizations show cell-type annotations obtained by comparisons with bulk expression. 3) Cells are clustered and plotted using
the Louvain algorithm. It also supports clustering using various algorithms. 4) Ranking the differentially expressed genes in clusters identifies marker genes that match the bulk

label

FLE| 2] NA | B{3 0.1 | &= Single-Cell-RNA-Sequencing-Pipeline | 442 2022-10-18 | 4H 2022-10-19 | & wait | 374 false | 3 false

#Single-Cell-RNA-Sequencing Pipeline

(w37 pielineo: 2@

fastp bioinformatics

o
0

ZHE|D2| NA | B{H 1.0 | E= kobic.re.kr | 44 2022-10-18 | 82 2022-10-19 | 4§ complete | 374 false false

#astp  #bioinformatics

Bioinformatics mojmael 37 A

Bioinformatics Workspace

1D BX01-20220908-0586 | 4442 2022-09-08 | 4% 2022-09-08

Develope molz210d A

Develope workspace

2 2022-09-08

1D BX01-20220908-0587 2022-09-08

712 Lol /A AT 0| A

- Zfmjo|ZafQlo| el M F T E BI|HES 2
&, Ol|C|E1S 12 28 Hoj0, Ol - 8l &

Qum® w21

E EEE TS ) Oevclope/Wes @ wEuy swR
@ fasp @ Sortsam
» ey % = o G B BaseRecalibrator
% Singl-Celk Sequencing ipeine sk ) o
% kmeans WPUT  OUTPUT  OPTION
% dlasifer
s mut_cores f Name  input
- @ Cutadapt C @ MarkDuplicates @ CountBases Required @ True.
 wes
% scansea input_outpur @ Ot oupite Cinput  outpute Type Folder
. 7 O e Value
. somple
= Apharold pioes/Deveope WS MarkDuplicatesfoutput
% Clasifcaton oweer
= SNUM_mutaton L
2 SNUH_analysis nput o
= KAltanc_Clusming e B ApplyBQsR Sroa ) Name  reference
NI Gty oy waade Required @ Fatse
% RN gipelne O rfeence T e e  EFle
% RNA Sequencing STAR HTSeq b el Value
" visalztion L ioexxampleelrence hg38esources_broa
> 5 MachineLearing(2) + ¢ > —
> workspace(2) +
- Name  knownsitest
* Wes o 2 HaplotypecCaller Required @ True
Whole Grome SequencingPpeline. B BaseRecatirator er— e iFie
- Value
oIl o0220220919.3459 O intenls bioesxampleeference g3 esources.broa
Adae
1 Browser
ey
e
B ke Name  knownstes2
T — Required @ True
we 10 TRe @ Fie
HE obicrekbioopress Value
awy anoen pioesjxampleefrence g3 esources broa
3w amiow
T © ne © w4

|
Dm

11.71-3. 0| Z2tQI OfC|E HEEH

44



BIO-EXPRESS 2.0
USER MANUAL

HiO|R HAIHA 2 0 AHEX D7

koblc 27 ua e SAIN I ECIN 8 2= 125
' Korea Bioinformation’ Center E=muail. cloud_team@kobic.kr www.kobic.re. lr



