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PIPELINE

Quality Control
Tools: FastQC

Trimming
Tools : Trim Galore, Trimmomatic, Cutadapt

Alignment (Mapping)
Tools : RNA STAR, Bowtie, HiSAT2

Count:
Tools: Feature Counts, HTSeq, Rsem

Differential gene expression
Tools: Limma-voom, edgeR, DESeq/ DESeq?2 (these do Counts too)

The pipeline described in this tutorial was used to generate the Genelab processed data for RNA-Seq (in red); however,
there are other software packages and parameters that can be used in each step of the analysis pipeline that may be better
suited for the user’s needs.



GENELAB RNA-SEQ WORKFLOW
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LOGGING INTO THE ANALYSIS PLATFORM

https: //genelab-data.ndc.nasa.gov/glxy-sso-login/

Log in using your
Google ID or NASA
Credentials

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't
already have an account, please create a Google
account here.

Important Note: If straight Google social login (e.g.,
using GMail username and password) has a HTTP 500
"Internal Server Error" (temporarily issue), then please
click the "NASA LaunchPad Authenticate" instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

E Sign in with Google

If you are a NASA LaunchPad user, please
click the following "NASA LaunchPad
Authenticate" button to login with NASA
Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate, you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system, you acknowledge and
consent to the following:

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penalties.


https://genelab-data.ndc.nasa.gov/glxy-sso-login/

ANALYSIS PLATFORM QVERVIEW

Click Analyze Data to navigate
to this user interface

History — will display your

GeneLab ° ° Using 12,1 GB
|@ ‘ . Navigation menu queued, currently running,
L]
and/or completed jobs
4 : ~
Tools U pIOGd dG'I'CI - GenelLab GenomeSpace Importer - receive data from GenomeSpace (Galaxy Version 0.0.5) ¥ Options A < &0
search tools 0 Choose Input File from GenomeSpace search datasets [ x]
TOOIShed %) Browse Unnamed history
2 shown, 4 deleted
- QII the Get Data 5 08 6B o ®
oI bl Send Data Token

avdaiida e Epigenomics 3: Trim Galore! ondat @ & X
iOOIS RNA Seq a 2: trimmed reads

Other Tools This tool allows you to import data from.GenomeSpace. Click the Browse button to select a file to import. The tool will automatically fetch your GenomeSpace token J: GenomeSpace impo | ® | & | X

Picard Tool Suite when you select a file from the import dialog. rter on GLDS-100 tran

SAMTools Suite scriptomics M23-EYE-fastq.gz

- L[]

Microoeray Main panel -

Sequencing_General

Microarray Tools execute tools and

Metagenomics Tools

view results

Workflows

= All workflows



FINDING Yﬂw{ DATA: EXAMPLE DATASET

Data Repository Home  Workspace  Analyze Data Workflow  Shared Datav Admin Help~ User~ :

Data Libraries

DATA LIBRARIES  « | o [[1] 2| » showing 3 of 3libraries Histories

[ include deleted [ exclude restricted | ¥ New Library ‘ @ Help ‘
Workflows

Pages

Annotation Files ion files in *.gtf or *.gff

Annotation files to be used in analysis pipeline

Iy
format Q@ |—| |£|
Genelab Processed Data Q |7| |¥|
Tutorial test set: GLDS-120: Genetic Dissection of the Spaceflight Transcriptomic files from GLDS-120, fastq files Test sets created by mgeniza -
Transcriptome Responses in Plants: are some responses containing ~3 million reads per ... (+ ] |i| |£|
unnecessary? h

o

| @’ Genelab Using 24.0 GB
Open Science for Exploration

Data Repository Home  Workspace Analyze Data Workflow Shared Datav Helpv User~

DATA LIBRARIES n showing 3 of 3 items [ jnclude deleted I & to History II & Download ~ H % Delete I I @ Details l

Libraries / Test sets GLDS-120: Genetic Dissection of the Spaceflight Transcriptome Responses in Plants: are some responses unnecessary?

O O ref_genome tairi0 folder 2018-05-03 12:06 AM @
0o O rRuA-Seq folder 2018-05-10 09:08 PM E]
] test folder 2018-06-15 05:22 PM @

2 | » showing 3 of 3 items




GenelLab

Open Science for Exploration

Using 24.0 GB

&

Data Repository Home  Workspace Analyze Data Workflow Shared Datav Helpv Userw E

DATA LIBRARIES showing 12 of 12 items [} jnclude deleted | & to History I | & Download ~ I | X Delete I | @ Details I © Help

Libraries ' Test sets GLDS-120: Genetic Dissection of the Spaceflight Transcriptome Responses in Plants: are some responses unnecessary? RNA-Seq RawData

]

0O [ GLDS-120_Athaliana_Col0_GC_Root_Light_Dayi1 Repl R1_RMNASeq_RawReads.fastq fastgsanger 716.9 MB 2018-05-10 08:57 PM [«]
(3 ) GLDS-120_Athaliana_Col0_GC_Root_Light_Dayii Repl R2_RNASeq_RawReads.fastq fastgsanger 716.9 MB 2018-05-10 08:57 PM Q
(3 ) GLDS-120_Athaliana_Col0_GC_Root_Light_Dayii Rep2 R1_RNASeq_RawReads.fastq fastgsanger 717.0 MB 2018-05-10 08:57 PM Q
(3 ) GLDS-120_Athaliana_Col0_GC_Root_Light_Dayii Rep2 R2_RNASeq_RawReads.fastq fastgsanger 717.0 MB 2018-05-10 08:57 PM Q
0 ) GLDS-120_Athaliana_Col0_GC_Root_Light Dayii Rep3 R1 RMNASeq_RawReads.fastq fastgsanger 745.2 MB 2018-05-10 08:57 PM Q@
0 ) GLDS-120_Athaliana_Col0_GC_Root_Light Dayii Rep3 R2_ RMNASeq_RawReads.fastq fastgsanger 745.2 MB 2018-05-10 08:57 PM Q@
0 [ GLDS-120_Athaliana_Col0_FLT Root_Light Dayli Repl R1 RNASeq RawReads.fastq fastgsanger 605.8 MB 2018-05-10 08:57 PM Q@
0 [ GLDS-120_Athaliana_Col0_FLT_Root_Light_Dayii_Repi_R2_RNASeq RawReads.fastq fastgsanger 605.8 MB 2018-05-10 08:57 PM Q
(3 ) GLDS-120_Athaliana_Col0_FLT_Roct_Light_Dayii_Rep2_R1_RNASeq RawReads.fastq fastgsanger 628.9 MB 2018-05-10 08:57 PM Q
(3 ) GLDS-120_Athaliana_Col0_FLT_Roct_Light_Dayii_Rep2_R2_RNASeq RawReads.fastq fastgsanger 628.9 MB 2018-05-10 08:57 PM Q
(3 ) GLDS-120_Athaliana_Col0_FLT_Roct_Light_Dayii_Rep3_R1_RNASeq RawReads.fastq fastgsanger 644.9 MB 2018-05-10 08:57 PM Q
0 [ GLDS-120_Athaliana_Col0_FLT Root_Light Dayli Rep3_R2 RNASeq RawReads.fastq fastgsanger 644.9 MB 2018-05-10 08:57 PM Q@

.n . showing 12 of 12 items




ADDING DATA TO HISTORY

Using 24.

| @ [cereten | 72 Import to History

Data Repository Home  Workspace Analyze Data Workflow Shared Data~ Help» User~

GLDS-120_Athaliana_Col0_FLT Root Light Dayil Rep2 R1_RNASea RawReads.fastg fastqsanger 628.9 MB 2018-05-10 08:
GLDS~120_Athallana_Col0_FLT Root Light Dayll Rep2 R2 RNASeq RawReads.fastq fastqsanger 628.9 MB 2018-05-10 08:
GLDS-120_Athaliana_Col0_FLT Root Light Dayli Rep3 R1_RNASeq RawReads.fastq fastqsanger 644.9 MB 2018-05-10 08:
GLDS-120_Athaliana_Cel0_FLT_Root_Light Dayll Rep3 R2_RNASeq RawReads.fastq fastqsanger 644.9 MB 2018-05-10 08:

DATA LIBRARIES | « | o [[]] 7 | » |showing 12 of 12 items  (J include deleted|] @ to History || & Download ~ || x Delete || @ Details | @
Select A o e g g o D e ey | 078
files —
check all
o GLDS-120_Athallana_Col0 GC Root Light Dayil Repl R1_RNASeq RawReads.fastq fastqgsanger 716.9 MB 2018-05-10 08:
) GLDS-120 Athaliana_Col0_GC Root_Light Dayil Repl R2_RNASeq RawReads.fastg fastqsanger 716.9 MB 2018-05-10 08:
B GLDS-120_Athallana_Col0_GC Root Light Dayll Rep2 Rl _RNASeq RawReads.fastq fastqsanger 717.0 MB 2018-05-10 08:
] GLDS-120 Athaliana_Col0 GC Root Light Dayil Rep2 R2 RNASeq RawReads.fastq fastqsanger 717.0 MB 2018-05-10 08:
O r & (. GLDS-120_Athaliana_Col0_GC Root Light Dayii Rep3 Ri1_RNASea RawReads.fastq fastqsanger 745.2 MB 2018-05-10 08:
in d iVi d ua " i GLDS-120_Athallana_Col0_GC_Root Light Dayll Rap3 R2 RNASeq RawReads.fastg fastgsanger 745.2 MB 2018-05-10 08:
] GLDS-120_Athaliana_Col0_FLT_Root Light Dayll Repl Ri_RNASeq RawReads.fastq fastqsanger 605.8 MB 2018-05-10 08:
file S B GLDS-120 Athallana_Col0 FLT Root Light Dayll Repl R2_RNASeq RawReads.fastq fastqsanger 605.8 MB 2018-05-10 08:
=
b
)
b

(< To [ [ Jshowin 3212 ms




| @ ’ GenelLab ‘ Using 24.0 GB
o]

Data Repository Home  Workspace Analyze Data Workflow Shared Datav Helpv Userv EEE

DATA LIBRARIES «|o0 2 | » showing 3 of 3items [ include deletdli | & to History Download ~ X Delete O Details © Help
ibraries ome Responses in Plants: are some responses unnecessary? nome

. pame |2 description data type size time updated (UTC)

gff3 106.0 MB 2018-05-03 12:04 AM Q

gtf 221.9 MB 2018-05-03 12:04 AM

fasta 116.0 MB 2018-05-03 12:04 AM Q

Import into History

Select history: Feature count output

or create new: |name of the new history

Now you have a CURRENT history containing all RAW files and annotated Reference
Genome file (.gtf file)

You can choose a pre-existing history from the drop-down menu to place the data from
Data Libraries OR you can send them to a new history by typing a title in the ‘create new’
box and clicking the Import button



VIEWING HISTORY

To view your histories

click on this icon at
the top right corner

of the History panel

Using 24.0 GB

History

Q
E

Test_Matt

3.26 GB

Click the Switch to button to move

L) .
| @ | cenetad | that History to your current History Using 26.0 GB
Done searc [x) search all datasets Q) - Create new
Current Histor] - Switch to v Switch to hd Switch to hd Switch to v
Test_Matt 'MUM output RNAstar output Trim Galore output GLDS-120
10 shown 15 shown, 1 hidden 25 shown, 2 deleted 31 shown, 57 deleted, S0 hidden 24 shown
3.26 GB & % ® || 248.93MB ~ % ® || 13368 ~ % ® || 2n4scB ¥ % ® || 55368 ¥ % ®
search datasets [x) search datasets Q search datasets [x) search datasets Q search datasets Q
Drag ere to coj 15: limma on data 13, data6,a @ ¢ %X 27: featureCounts on data 3 an VAR 138: RNA STAR on data 110 and VaE . 24: Trim Galore! on data 1 and OISR
nd others: Report d data 1: summary data 111: mapped.bam data 2: trimmed reads pair 2
10: featureCounts on data 8 @ |4 X
and data 7: summary 14: limma on data 13, data 6, and oth %X 26: featureCounts on data 3 an raEs 137: RNA STAR on data 110 and &S x 23: Trim Galorelondataland @ ¢ X
ers: Tables ddatai1 data 111: splice junctions.bed data 2: trimmed reads pair 1
9: featureCountsondata8a @ 4" % = Bt e ARty
nd data 7 25: featureCounts on data 3 an VaE' 136: RNA STAR on data 110 and VAR 22: Trim Galore! on data 3 and @ &%
B _ i 13: Arabidopsis_thaliana.TAIR1 @ 4 X d data 4: summary. data 111: log data 4: trimmed reads pair 2
8: Arabidopsis_thaliana.TAIR @ ¢ X 0.38.gtf
10.38.gtf o= 24: featureCounts on data 3 an ks 135: RNA STAR on data 108 and &S % 21: Trim Galorelondata3and @ ¢ %X
5 12: GR_Rep3_Feat @ &% d data 4 data 109: mapped.bam data 4: trimmed reads pair 1
7: RNA STARondatadandd @ 4 X
z B . > = 0 - Tri 1 >
ata 3: mapped.bam 11: GR_Rep3 Feat: summary @ &% 23: featureCounts on data 3 an & %X 134: RNA STA_R n.n dal_:a 108 and & X 20: Trim Galore! on data ?and @ & R
— — d data 6: summary data 109: splice junctions.bed data 6: trimmed reads pair 2
6: RNASTARondata4andd @ 4 X%
ata 3: splice junctions.bed 10: GR_Rep2_ Feat @ & X 22: featureCounts on data 3 an VaE 133: RNA STAR on data 108 and kS 19: Trim Galore! ondata5and @ ¢ %
= d data 6 data 109: log data 6: trimmed reads pair 1
5: RNA STARondatad4andd @ ¢ X 9: GR_Rep2_Feat: summary, WAk
ata 3: log 21: featureCounts on data 3 an raEs 132: RNA STAR on data 106 and VaE . 18: Trim Galore!ondataZand @& & X
. d data 9: summary data 107: mapped.bam data 8: trimmed reads pair 2
4: GLDS-120 Athaliana _Colo @ &' |x 8: GR_Repl_Feat @ % i pe P
_GC_Root Light Dayil Rep . 20: featureCounts on data 3 an raEs 131: RNA STAR on data 106 and &S x 17: Trim GalorelondataZand @& & X
1_R2 RNASeq_TrimmedReads.fastq Z: GR Repl Feat: summary @ &% d data 9 data 107: splice junctions.bed data 8: trimmed reads pair 1
3: GLDS-120_Athaliana_Col0 @ & X 6: FL_Rep3_Feat @& % 19: featureCounts on data 3 an &% 130: RNA STAR on data 106 and &% 16: Trim Galorelondata9and @ 4 X
GC_Root_Light_Dayll Rep d data 11: summary data 107: log data 10: trimmed reads pair 2
1 R1 RNASeq_TrimmedReads.fastq . . >
3.FL Rep3 Feat: summary X 18: featureCounts on data 3 an raEs 129: RNA STAR on data 116 and &S x 15: Trim Galore!ondata9and @& & X
2: GLDS-120_Athaliana_Col0 @ &' % = d data 11 data 105: mapped.bam data 10: trimmed reads pair 1
_GC_Root_Light_Day1l_Rep 4: FL_Rep2_Feat @ & X
1_R2 RNASeq_RawReads.fastq 17: featureCounts on data 3 an k] 128: RNA STAR on data 116 and raE 14: Trim Galore! on data 11 and @ ¢ X
3: FL_Rep2 Feat: summary @ & % d data 13: summary. data 105: splice junctions.bed data 12: trimmed reads pair 2
1: GLDS-120_Athaliana_Col0 @ 4" %
GC_Root_Light Dayii Rep 2:FL Repl Feat WAk 16: featureCounts on data 3 an & % 127: RNA STAR on data 116 and & % 13: Trim Galore! on data 11 and @ ¢ X

1 R1 RNASea R Reads.fasta

| d data 13

|_data 105: loa

| data 12: trimmed reads pair 1




SEARCHING AND RUNNING TOOLS

Search tools
by using
keywords in

the search bar

Or

Use the menu
and scroll
through the
various
categories

bols

trim

NA-Seq
QUALITY CONTROL
multigc aggregate results

from bioinformatics analyses
into a single report

FILTERING

Trim Galore! Quality and
adapter trimmer of reads

Cutadapt Remove adapter
sequences from Fastq/Fasta

DIFFERENTIAL
EXPRESSION

limma Perform differential
expression with limma-voom
or limma-trend

edgeR Perform differential
expression of count data

ther Tools

TEXT MANIPULATION

Trim leading or trailing
characters

o3

Trim Galore! Quality and adapter trimmer of reads (Galaxy Version 0.4.3.1)

Is this library paired-

Single-end

or single-end?

Reads in FASTQ format

O & O |s:

Trim Galore! on data 2: trimmed reads

Adapter sequence to be trimmed

Automatic detection

Remove N bp from the 3" end

Running and
completed jobs will

¥ Option
. Ll
appear in history o
hd Unnamed history
2 shown, 4 deleted
- 2.08 GB ¥ e
3: Trim Galorelondat @ & %X
a 2: trimmed reads
v
2: GenomeSpace impo @ ¢ %X

rter on GLDS-100 tran
scriptomics M23-EYE-fastq.gz

Instructs Trim Galore! to remove N bp from the 3' end of read 1 after adapter/quality trimming has been performed. This may remove some
unwanted bias from the 3' end that is not directly related to adapter sequence or basecall quality. (--three_prime_clip_R1)

Trim Galore! advanced settings

Use defaults

You can use the default settings or set custom values for any of Trim Galore!'s parameters.

RRBS specific settings

Use defaults (no RR

What it does

Fill in parameters
and click Execute

Trim Galore! is a wrapper script to automate quality and adapter trimmi

g as well as quality control, with some added functionality to remove biased methylation

positions for RRBS sequence files (for directional, non-directional (or paired-end) sequencing). It's main features are:

* For adapter trimming, Trim Galore! uses the first 13 bp of Illumina standard adapters ({AGATCGGAAGAGC') by default (suitable for both ends of

naired-end lihraries). but accents other adanter seanence. ton



QUALITY CONTROL: CALL FASTQC

Short read data from your current history

O|&a O [ Mo fastq, fastq.gz, fastq.bz2, bam or sam dataset available. A l

Contaminant list

O O [ Nothing selected - l
tab delimited file with 2 columns: name and sequence. For example: Illumina Small RMA RT Primer CAAGCAGAAGACGGCATACGA
Submodule and Limit specifing file

O| & | O ‘ Nothing selected - |

a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each submodules warning
parameter




FASTQC RESULTS

@Per base sequence quality

Quality scores across all bases (Sanger/ lllumina 1.8 encoding)

EL THE  EETEE I RE | BE I EE | BE
35: GLDS-120 Ath | |® |4 X 34 T || 1
aliana Col0 FILT R azf———— L
oot Light Dayl1 p3 R2 R a0
NASeq RawReads.fhstqc.html e
Summary
234.9 KB 28
format: htfll, database: 2 . @M 24
picked T . @M’M‘]‘M@W 2z 0
1Cked U . -
X 512p _x 5_6G . @Per sequence quality scores =20
ms M - AT
. Per base sequence content 8
0 3 7 W . o :Pﬂseqw °
14 |
. Per base N
<table cellspacing="8" cellpadding="23" e Seoment 12
» . Sequence Length Distribution
\ 10
« % Sequence Duplication Levels g
34: GLDS-120 Athil L s @‘ x o 7 Overrepresented sequences 8
liana Col0d FLT Ro . @&m%mm .
ot Light Dayll Rep3 R1 RN
2
ASeq RawReads.fastqc.ixt @Basic Statistics
g 0 123 4586788 12-13 18-19  24-25 30-31 3B-37  42-43 48-49 54-55 B0-B1 B6-67 F2-73 VB
374 |II"IES Measure Value Posttion in read (bp)
\ . Filename GLDS-120_Athaliana_Col0_FLT_Root_Light Dayll_Rep3_ic_suvaovy mawnvaus_taswy_saswpauge
r
format: m’ database: = File type Conventional base calls
Encoding Sanger / Illumina 1.9
Pick_ed Up _]AVA_DP‘”ONS: - Total Sequences 2959439
Sequences flagged as poor quality 0
Xms512m -Xmx56G Sequence length 76
%GC 45

B e -2 e

<table cellspacing="8" cellpadding="3">
2



TRIMMING : CALL TRIM GALORE!

Genelab

Open Science for Exploration

| &

Data Repository Home  Workspace Anal Data  Workflow Shared Datav Help» User~

Using 24.0 GB

Tools k3
((mme )
Sequencing General

Bowtie2 - map reads against
reference genome

multige aggregate results from

bicinformatics analyses into a
single report

Cutadapt Remove adapter
sequences from Fastq/Fasta
Trim Galore! Quality and adapter
trimmer of reads

Text Manipulation
Trim leading or trailing
characters

Convert Formats
MergeBamAlignment merge

alignment data with additional
Info stored in an unmapped BAM
dataset

extract reads and
qualities from SAM/BAM dataset
and convert to fastq

Workflows
= All workflows

Is this library paired- or single-end?

[ aired-end -

Reads in FASTQ format

! @D I 1: GLDS-120_Athaliana_Col0_GC_Root_Light_Dayii_Repi_R1_RNASeq_RawReads.fastq - ]
Reads in FASTQ format
! [al =] |2: GLDS-120_Athallana_Col0_GC_Root_Light_Dayi11i_Repl_R2_RNASeq_RawReads.fastq - ]

Adapter sequence to be trimmed

[ automatic detection -

Trims 1 bp off every read from its 3' end.

Remove N bp from the 3' end of read 1

]

Instructs Trim Galore! to remove N bp from the 3' end of read 1 after adapter/quality trimming has been performed. This may remove some
unwanted bias from the 3' end that is not directly related to adapter sequence or basecall quality. (--three_prime_clip_R1)

Remove N bp from the 3' end of read 2

I J

Instructs Trim Galore! to remove N bp from the 3' end of read 2 after adapter/quality trimming has been performed. This may remove some
unwanted bias from the 3' end that is not directly related to adapter sequence or basecall quality.

Trim Galore!l advanced settings

| Use defaults - ]

You can use the default settings or set custom values for any of Trim Galore!'s parameters.

RRBS specific settings

[use defautts (no rrES) -

History fa - Jun|
( search datasets o)
Test_Matt

10 shown

3.26 GB % e

10: featureCounts ond @ & % |

9: featureCounts on da
T

8: Arabidopsis_thalian
I.Illllll.ﬂ.lﬂ

z:mnn_mm
am

6: RNA STAR on data 4
NASTARan datad @
tions.bed

55 RNA STAR on data 4
A sTAR [&[7]%)]

4: GLDS-120_Athalian @ & X/




TRIM GALORE! RESULTS

GLDS-120

24 shown

15.53 GB ~¥ % e
search datasets [x)

24: Trim Galore! on data 1 and @ P | %X

data 2: trimmed reads pair 2

format: fastqsanger, | |tabase:
Arabidopsis_thalia AIR10

1.16

Path to Cutadapt set as: 'cutadapt’ (default)
Cutadapt seems to be working fine (tested
command 'cutadapt --version”)

AUTO-DETECTING ADAPTER TYPE

Attempting to auto-detect adapter type from
the first 1 million sequences

B ez

@5RR5262948.11 11 length=76
GATTAGTATGGAGGGTCTTCTTAGATTTCTTCGTTTTCCAGATTTTACTGTTA
+5RR5262948.11 11 length=76
AAAAAEEEEEEEEEEEEEEAEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

@SRR5262948.12 12 length=76

23: Trim Galore! on data 1 and (AW AF
data 2: trimmed reads pair 1

22: Trim Galore! on data 3 and @ & X
data 4: trimmed reads pair 2

This dataset is large and only the first megabyte is shown below.
Show all | Save

@SRR5262948.11 11 length=76
GATTAGTATGGAGGGTCTTCTTAGATTTCTTCGTTTTCCAGATTTTACTGTTACCTCCAACATTTTCTTTTTCTT
+SRR5262948.11 11 length=76

AAAAAEEEEEEEEEEEEEEAEE EEE EEE EE EEE AEEEEEE
@SRR5262948.12 12 length=76
GCTCTCACCCTCTCTGGCGCCCCTTTCCAGGGAACTTAGGCCCGGTCCGTCGCTGAGGACGCTTCTCCAGACTACA
+5RR5262948.12 12 length=76

AAAAAEEEEAEEE AE EEE EEE EE EEEEAEEEEEEEEEEEEE
[@SRR5262948.13 13 length=76
GTGCTTCTTGGGTGGTGGTGGAGAGTGGTAAACCGGAGGAGGAGAGTAGTGCTTGACCGGAGGAGGAGG
+SRR5262948.13 13 length=76

AAAAAEEEEEEEE EE EEE EEE EE EEE E
@SRR5262948.14 14 length=76

AAATTAGAGTGCTCAAAGCAAGCCTACGCTCTGGATACATT

+5RR5262948.14 14 length=76

AAAAAEEEEEEEEEEEEEEEEEEEE/EEEEEEEEEEEEEEE

@SRR5262948.15 15 length=76
GTTATAGAATACAACATGAATTTGGGGATGAGTATGTTCTTCAAAATATACAAATGTGTTCAAAAGGTAAACTCT
+SRR5262948.15 15 length=76

AAAAAAEEEEEEE EE EEE EEE EE EEE EEEEEA<
@SRR5262948.16 16 length=76
GCTCGTCATTGGGTTGAGAAGCAAGGTTTGCTTCCTTCTTCAAGTGAGGATCTCCCTCTCTTTGAAAGCTTTC
+5RR5262948.16 16 length=76
AAAAAEEEEAEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEA
@SRR5262948.17 17 length=76
TCTTACCGAGGCTCCTCTCAACCCAAAGGCCAACAGAGAGAAGATGACTCAAATCATGTTTGAGACCTTTAACT
+5RR5262948.17 17 length=76
AAAAAEEEEEEEEEEEEAA/AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
@SRR5262948.18 18 length=76
CGCCGAAGACGTCCGATTTTCAAGCTGGGCTCTTCCCGGTTCGCTCGCCGTTACTAAGGGAATCCTTGTTAGTTT
+SRR5262948.18 18 length=76
AAAAAEEEEEEEEAEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEAEEAEEAEEEE
@SRR5262948.19 19 length=76
GTATTTAGCCTTGGACGGAATTTACCGCCCGATTGGGGCTGCATTCCCAAACAACCCGACTCGTAGACAGCGCCT
+5RR5262948.19 19 length=76

AAAAAEE /EEE/EEAEEEEEEEE/AAEEEEEEEEEEEEEEEE /AEEEAEEEEEE /<AEEEEEAEEEEE/ /EAEEE
@SRR5262948.20 20 length=76
TCTTCGGCGTTCGAATTGTAGTCTGGAGAAGCGTCCTCAGCGACGGACCGGGCCTAAGTTCCCTGGAAAGGGGLG
+SRR5262948.20 20 length=76

AAAAAEEEEEEEE EE EEAEEEEEEGEAE EE EEE EEEEEEE
@SRR5262948.21 21 length=76
CTATTATTCACCGCACATTCAGTTCTTGAAACATATTGTCCAGGTGCACACATATCATATCACTCTGCATCGTCT
+5RR5262948.21 21 length=76

Perform FastQC to check the
quality of your trimmed fastq
files.




CHANGING FILE NAMES/METADATA

GLDS-120

24 shown

15.53 GB ~ % e
search datasets Q

24: Trim Galore! on data 1 and @
data 2: trimmed reads pair 2
689.4 MB

format: fastqsanger, database:
Arabidopsis_thaliana_TAIR10

Change file names to reflect Sample info —
Ground_Rep1_Trim
U Hit ENTER

¥

Helps to track Samples




ALIGNMENT : CALL RNA STAR

Genelab

Open Science for Exploration

| &

Data Repository Home  Workspace Analyze Data Workflow Shared Datav Helpv User~v

Using 24.0 GB

Tools =

(" RNA star Q)

Sequencing General

multiqe aggregate results
from bicinformatics analyses
into a single report

Cutadapt Remove adapter
sequences from Fastq/Fasta

Trim Galore! Quality and
adapter trimmer of reads

RNA-Seq

RNA STAR Gapped-read
mapper for RNA-seq data

RPKM Saturation calculates
raw count and RPKM values
for transcript at exon, intron,
and mRNA level

Read Duplication determines
reads duplication rate with
sequence-based and mapping-
based strategies

Infer Experiment speculates
how RNA-seq were configured

Junction Annotation compares
detected splice junctions to
reference gene model

Junction Saturation detects
splice junctions from each
subset and compares them to
reference gene model

Single-end or paired-end reads

[& Versions ||~ options

I Paired-end (as individual datasets)

RNA-Seq FASTQ/FASTA file, forward reads

5 (7] | (] [103: Trim Galore! on data 1 and data 2: trimmed reads pair 1

RNA-Seq FASTQ/FASTA file, reverse reads

5 (] | O [102: Trim Galore! on data 1 and data 2: trimmed reads pair 2

Custom or built-in reference genome

IUse a built-in index

Built-ins were indexed using default options

Reference genome with or without an annotation

[use genome reference with builtin gene-model

Must the index have been created WITH a GTF file (if not you can specify one afterward).

Select reference genome

l A_thaliana. TAIR10_RNASTAR_index_with_annotation

If your genome of interest is not listed, contact the Galaxy team (--genomeDir)

Count number of reads per gene

column 1: gene ID, column 2: counts for unstranded RNA-seq, column 3: counts for the 1st read strand aligned with RNA , column 4: counts for
the 2nd read strand aligned with RNA. This requires either (A) an index that was built with an annotation (GTF or GFF3 file) or (B) having

specified an annotation (GTF or GFF3 file above). (--quantMode)
Would you like to set output parameters (formatting and filtering)?

INo

Other par s (seed, ali t, limits and chimeric alignment)
IUse Defaults - I

History C Q D:’

C search datasets 0)

Trim Galore output
31 shown, 57 deleted, 50 hidden

22.48 GB =230

138: RNA STARon d
ata 110 and data 11
1: mapped.bam

137: RNA STAR on d

ata 110 and data 11
1: splice junctions.bed

136: RNA STARond
ata 110 and data 11

B
1:log
135: RNA STAR on d

ata 108 and data 10
9: mapped.bam

134: RNA STARond
ata 108 and data 10

B
9: splice junctions.bed
133: RNA STAR on d

ata 108 and data 10
9: log

132: RNA STARond
ata 106 and data 10

%]
7: mapped.bam
%]

131: RNA STAR on d -

ata 106 and data 10
7: splice junctions.bed

130: RNA STARon d
ata 106 and data 10




RNA STAR RESULTS

Trim Galore output
31 shown, 57 deleted, 50 hidden

22.48 GB ¥ % e

search datasets

138: RNA STAR on data 110 an
data 111: ma

258.5 MB

format: bam, database:
Arabidopsis_thaliana_TAIR10

Jul 09 17:27:51 ..... started STAR run
Jul 09 17:27:51 ..... loading genome
Jul 09 17:28:06 ..... started mapping
Jul 09 17:29:41 ..... started sorting BAM
Jul 09 17:30:28 ..... finished successfully

e 2

display with IGV local
display in IGB View
display at bam.iobio bam.iobio.io

Binary bam alignments file

137: RNA STARon data 110 and @& & X%
data 111: splice junctions.bed

79,181 regions
format: interval, database:
Arabidopsis_thaliana_TAIR10

Jul 09 17:27:51
Jul 09 17:27:51
Jul 09 17:28:06
Jul 09 17:29:41
Jul 09 17:30:28

started STAR run
loading genome
started mapping
started sorting BAM
finished successfully

LM & 22 -

.bam file 2 Binary equivalent of SAM (Sequence Alignment/Map) file

@HD VN:1.4 SO:coordinate

@SQ SN:1 LN:30427671
@SQ SN:2 LN:19698289
@SQ SN:3 LN:23459830
@SQ SN:4 LN:18585056
@SQ SN:5 LN:26975502
@SQ SN:Mt LN:366924

@SQ SN:Pt LN:154478

@PG ID:STAR PN:STAR VN:STAR_2.6.0b CL:STAR --runThreadN 8 --genomeDir /opt/galaxy-user/galaxy-17.09-github/tool-data/Arabidopsis_thaliana.TAIR10/rnastar_index2/Arabidopsis_thaliana.TAIR10/dataset_17967_files --genomeLoad NoSharedMemory --readFilesIn /c

SRR5263094.2725762
SRR5263094.2725762
SRR5263094.1922645
SRR5263094.1432922
SRR5263094.2649309
SRR5263094.2649309
SRR5263094.1922645
SRR5263094.2661221
SRR5263094.2661221
SRR5263094.1432922
SRR5263094.454076
SRR5263094.1106877
SRR5263094.1106877
SRR5263094.2253813
SRR5263094.2253813
SRR5263094.280448
SRR5263094.454076
SRR5263094.65950
SRR5263094.1551455
SRR5263094.77987
SRR5263094.77987
SRR5263094.583889
SRR5263094.949623
SRR5263094.42789
SRR5263094.42789
SRR5263094.755552

@CO user command line: STAR --runThreadN 8 --genomeLoad NoSharedMemory --g Dir /opt/g. y /9 y-17.09-github/tool-data/Arabidopsis_thaliana. TAIR10/rnastar_index2/Arabidopsis_thaliana. TAIR10/dataset_17967_files --readFilesIn /opt2/galaxy/files/0:
99 1 3236 255 76M = 3303 143 CTATTATAATACTAAAAGGGGAATACAAATTTCTACAGAGGATGATATTCAATCCACGGTTCACCCAAACCGATTT AAAAAEEEEEEEEAEEEI
147 1 3303 255 76M = 3236 -143  AACCGATTTTATAAAATTTATTATTAAATCTTTTTTAATTGTTAAATTGGTTTAAATCTGAACTCTGTTTACTTAC EEEEEEEEEEEEEEEEEE
99 1 3634 255 75M = 3686 124  TTATTAGATATACCAAACCAGAGAAAACAAATACATAATCGGAGAAATACAGATTACAGAGAGCGAGAGAGATCG AAAAAEEEEEEEEEEEGI
163 1 3660 255 76M = 3800 215  ACAAATACATAATCGGAGAAATACAGATTACAGAGAGCGAGAGAGATCGACGGCGAAGCTCTTTACCCGAAAACCA AAAAAEEEEEEEEEEEEL
163 1 3685 255 44M = 3685 44 GATTACAGAGAGCGAGAGAGATCGACGGCTAAGCTCTTTACCCG /A/AAEEAEEEAEEE/EEI
83 1 3685 255 44M = 3685 -44  GATTACAGAGAGCGAGAGAGATCGACGGCTAAGCTCTTTACCCG EEEEE/EEEEEE/EEEEE!
147 1 3686 255 72M = 3634 -124  ATTACAGA G \TCGACGGCGAAGCTCTTTACCCGGAAACCATTGAAATCGGACGGTTTAGTGA EEEEEEEEEEEEEEEEEE
9 1 3689 255 76M = 3735 122 ACAGAGAGCGAGAGAGATCGACGGCGAAGCTCTTTACCCGGAAACCATTGAAATCGGACGGTTTAGTGAAAATGGA AAAAAEEEEEEEEEEEE!
147 1 3735 255 76M = 3689 -122  ATTGAAATCGGACGGTTTAGTGAAAATGGAGGATCAAGTTGGGTTTGGGTTCCGTCCGAACGACGAGGAGCTCGTT EEEEEEEEEEEEEEEEEE
83 1 3800 255 75M = 3660 -215 AGGAGCTCGTTGGTCACTATCTCCGTAACAAAATCGAAGGAAACACTAGCCGCGACGTTGAAGTAGCCATCAGCG E6AEEEEEE<EAEEEEE!
163 1 3877 255 37M82N37M = 4236 644 GTCAACATCTGTAGCTACGATCCTTGGAACTTGCGCTTCCAGTCAAAGTACAAATCGAGAGATGCTATGTGGTA AAAAGAEEEAA/EEEEEE
163 1 3898 255 16M82N60M = 4051 229 CCTTGGAACTTGCGCTTCCAGTCAAAGTACAAATCGAGAGATGCTATGTGGTACTTCTTCTCTCGTAGAGAAAACA AAAAAEEEEEEEEEEEE!
83 1 4051 255 76M = 3898 -229 AAACAACAAAGGGAATCGACAGAGCAGGACAACGGTTTCTGGTAAATGGAAGCTTACCGGAGAATCTGTTGAGGTC EEEEEEEEEEEEEEEEEE
163 1 4115 255 56M = 4115 56 TCTGTTGAGGTCAAGGACCAGTGGGGATTTTGTAGTGAGGGCTTTCGTGGTAAGAT AAAAAEEEEEEEEEEEEE
83 1 4115 255 56M = 4115 -56 TCTGTTGAGGTCAAGGACCAGTGGGGATTTTGTAGTGAGGGCTTTCGTGGTAAGAT /EEEEEEEEEAEEEEEEE
163 1 4146 255 75M = 4587 617 GTAGTGAGGGCTTTCGTGGTAAGATTGGTCATAAAAGGGTTTTGGTGTTCCTCGATGGAAGATACCCTGACAAAA AAAAAEEEEEEEEEEEEE
83 1 4236 255 41M209N35M = 3877 -644  TTATCCACGAGTTCCACTACGACCTCTTACCAGAACATCAGAGGACATATGTCATCTGCAGACTTGAGTACAAGGG EEA//<//EAE<E///E/<
163 1 4238 255 39M209N37M = 4815 653 ATCCACGAGTTCCACTACGACCTCTTACCAGAACATCAGAGGACATATGTCATCTGCAGACTTGAGTACAAGGGTG AAAAAEEEEEEEEEEEE!
163 1 4268 255 9M209N67M = 4728 536 GAACATCAGAGGACATATGTCATCTGCAGACTTGAGTACAAGGGTGATGATGCGGACATTCTATCTGCTTATGCAA AAGAAEEEEEEEEAEEE!L
9 1 4512 255 44M = 4512 44 GTACAAGGGTGATGATGCGGACATTCTATCTGCTTATGCAATAG AAAAAEEEEEEEEEEEE!
147 1 4512 255  44M = 4512 -44 GTACAAGGGTGATGATGCGGACATTCTATCTGCTTATGCAATAG EEEEEEEEEEEEEEEEEE
9 1 4547 255 59M100N17M = 4769 298 ATGCAATAGATCCCACTCCCGCTTTTGTCCCCAATATGACTAGTAGTGCAGGTTCTGTGGTCAACCAATCACGTCA AAAAAEEEEEEEEEEEEE
99 1 4550 255 56M100N18M = 4577 203 CAATAGATCCCACTCCCGCTTTTGCCCCCAATATGACTAGTAGTGCAGGTTCTGTGGTCAACCAATCACGTCAA AAAAAEEEEEEEEEEEEL
163 1 4573 255 20S33M100N20M2S = 4573 174 GTATCAACGCAGAGTACGGGGTCCCCAATATGACTATTAGTGCAGGTTCTGTGGTCAACCAATCACGTCAACGTA AAAAAEEEEEEEEEEEEL
83 1 4573 255 1S33M100N41M = 4573 -174 GGTCCCCAATATGACTATTAGTGCAGGTTCTGTGGTCAACCAATCACGTCAACGTAATTCAGGATCTTACAACAC EEEEEEEEEEEEEEEEEE
9 1 4575 255 31M100N44M = 4590 190 CCCCAATATGACTAGTAGTGCAGGTTCTGTGGTCAACCAATCACGTCAACGAAATTCAGGATCTTACAACACTTA AAAAAEEEEEEEEEAEE,
147 1 4577 255 29M100N47M = 4550 -203 CCAATATGACTAGTAGTGCAGGTTCTGTGGTCAACCAATCACGTCAACGAAATTCAGGATCTTACAACACTTACTC EEAEEEEEEAEEEEEEEE v

SRR5263094,949623

»

https://genome.ucsc.edu/FAQ /FAQformat.html#format1




RNA STAR RESULTS

Trim Galore output
31 shown, 57 deleted, 50 hidden

22.48 GB ~ W

search datasets

138: RNA STARon data 110 and @& 4 X
data 111: mapped.bam

137: RNA STAR on data 110 an|

data 111: splice junctions.bed

79,181 regions
format: interval, database:
Arabidopsis_thaliana_TAIR10

Jul 09 17:27:51 ..... started STAR run
Jul 09 17:27:51 ..... loading genome
Jul 09 17:28:06 ..... started mapping
Jul 09 17:29:41 ..... started sorting BAM
Jul 09 17:30:28 ..... finished successfully
L1 NS > ®

display at GBrowse tair
display with IGV local

1.Chrom 2.Start 3.End 4 5 6 7 8 9

1 3914 3995 1112@ 37
1 4277 4485 1138e37
1 4606 475 1116 @ 33
1 5096 5173 111480 33
1 5327 5438 1114 @ 35

136: RNA STAR on data 110 and @& 4 %
data 111: log

135: RNA STAR on data 108 and @ & X
data 109: mapped.bam

>
o

1 4 5 6 7 8 9

1 3914 3995 1 1 1 2 0 37
1 4277 4485 1 1 i 3 0 37
1 4606 4705 1 1 i 6 0 33
1 5096 5173 1 1 i O3
1 5327 5438 1 1 1 4 0 35
i 7070 7156 2 2 1 i 0 37
1 7233 7383 2 2 1 24 0 34
1 7451 7563 2 2 1 23 0 36
i 7650 7761 2 2 1 i6 0 36
1 7650 8235 2 2 1 i 0 25
1 7836 7941 2 2 1 6 0 24
i 7853 7941 2 2 0 i1 0 13
1 7988 8235 2 2 1 12 0 34
i 8326 8416 2 2 1 i0 0 32
1 8465 8570 2 2 1 5 0 38
1 8465 8583 2 2 1 3 0 28
1 24656 24751 1 1 i i 0 18
i 25998 26080 1 1 i i 0 13
1 26204 26291 1 1 1 1 0 14
i 27714 27802 1 1 1 i 0 21
1 29081 29159 1 1 1 10 8
1 30066 30146 1 1 i i 0 30
i 30312 30409 1 1 i 2 0 35
1 31425 31520 2 2 1 66 0 37
1 31603 31692 2 2 1 57 0 38
i 31814 31932 2 2 1 86 0 37
1 31999 32087 2 2 1 72 0 38
1 32196 32281 2 2 1 59 0 35
i 32348 32430 2 2 1 51 0 30
1 32460 32546 2 2 1 55 0 31
1 32671 33028 2 2 i 38 0 36
i 39055 39135 2 2 1 9 0 36
1 39288 39408 2 2 1 9 0 36
i 39815 40212 2 2 1 6 0 38
1 40330 40472 2 2 1 10 0 36
1 40536 40674 2 2 1 9 0 28
1 42463 50180 2 2 0 i 0 17
1 45560 45845 2 2 1 1 0 18

BED (Browser Extensible
Data) format provides a
flexible way to define
the data lines that are
displayed in an
annotation track. BED
lines have three required
fields and nine additional
optional fields.

Trim Galore output
31 shown, 57 deleted, 50 hidden

22.48 GB

search datasets

data 111: mapped.bam

data 111: splice junctions.bed

79,181 regions
format: interval, database:
Arabidopsis_thaliana_TAIR10

Jul 09 17:27:51 .....
Jul 09 17:27:51 .....
Jul 09 17:28:06 .....
Jul 09 17:29:41 ....
Jul 09 17:30:28 .....

loading genome

2oz

display at GBrowse tair
display with IGV local

1.Chrom 2.Start 3.End 4 5 6 7 8 9

1 3914 3995 11128037
1 4277 4485 111 3@ 37
1 4606 4705 11160 33
1 5096 5173 1114033
1 5327 5438 1114035

started STAR run

started mapping
. started sorting BAM
finished successfully

»e

136: RNA STAR on data 110 and
ata 111: log

data 109: mapped.bam

~ %

138: RNA STAR on data 110 and @& 4 X

137: RNA STAR on data 110 and @ &' X

PR

135: RNA STAR on data 108 and @ 4 X

®
1)

started job on

Started mapping on

Finished on

Mapping speed, Million of reads per hour

Number of input reads |
Average input read length
UNIQUE READS:
Uniquely mapped reads number
Uniquely mapped reads %
Average mapped length
Number of splices: Total
Number of splices: Annotated (sjdb)
Number of splices: GT/AG
Number of splices: GC/AG
Number of splices: AT/AC
Number of splices: Non-canonical
Mismatch rate per base, %
Deletion rate per base
Deletion average length
Insertion rate per base
Insertion average length
MULTI-MAPPING READS:
Number of reads mapped to multiple loci
% of reads mapped to multiple loci
Number of reads mapped to too many loci
% of reads mapped to too many loci
UNMAPPED READS:
% of reads unmapped: too many mismatches |
% of reads unmapped: too short |
% of reads unmapped: other |
CHIMERIC READS:
Number of chimeric reads |
% of chimeric reads |

Jul @9 17:27:51
Jul @9 17:28:06
Jul @9 17:30:28
74.74

2948234
143

2383614
80.85%
143.20
1101561
1086836
1088404
7493
1119
4545
0.28%
0.03%
1.42
0.00%
1.1e

398728
13.52%
1333
0.05%

9.00%

5.58%
0.00%

(]
0.00%




COUNT : CALL FEATURE COUNTS

Data Repository Home  Workspace Data = Workflow
Tools :- . History c&d
( Featurec O) ( search datasets O)
Alignment file RNAstar output
! I @0 [1: RNA STAR on data 102 and data 103: mapped.bam - ] 25 shown, 2 deleted
Saquancing Ganaral The Input alignment file(s) where the gene expression has to be counted, The file can have a SAM or BAM format; but ALL files must be in the 1.88 GB &% »
multige aggregate results from same format
bicinformatics analyses into a 1: mapped.bam a
single report Gene annotation file gnn
12; RNA STAR on da
RNA-Seq (G fe d ta 110 and data 11
featureCounts Measure gene Gene annotation file 1: splice junctions.bed
expression in RNA-Seq .
experiments from SAM or BAM II" your histery h ] Wﬂmﬂ Lrdtd
files. Gene annotation file 9: mapped.bam
Differential Expression m alo) [3: Arabidopsis_thaliana TAIR10.38.gtf - ] ®sx
limma Perform differential The program assumes that the provided annotation file Is in GTF format. Make sure that the gene annotation file corresponds to the same ta 108 and data 10
expression with limma-voom or reference genome as used for the alignment 9; splice junctions.bed
limma-trend Output format 9: RNA STAR on dat an
#dgeR Perform differential IGnnn-tD "\t" read-count (MultiQC/edgeR/limma-voom compatible, Includes header In output) - ] 2106 and data 107:
expression of count data mapped.bam
The output format will be tabular, select the preferred columns here
uantification -
Q Create gene-length file 8; RNA STAR on dat
featureCounts Measure gene 2106 and data 107:
expression In RNA-Seq [ ves
experiments from SAM or BAM Creates a tabular file that contains the effective (nucleotides used for counting reads) length of the feature; might be useful for estimating
files. FPKM/RPKM
S options for paired-endreads "
 Allworkfiows Advancedoptions
GFF feature type filter
I transcript
Specify the feature type. Only rows which have the matched matched feature type in the provided GTF annotation file will be Iincluded for read
counting. “exon' by default, (-t)
GFF gene identifier
[glnl_id
Specify the attribute type used to group features (eg. exons) into meta-features (eg. genes), when GTF annotation is provided. *gene_id' by
default. This attribute type is usually the gene identifier. This argument is useful for the meta-feature level summarization. (-g)
?l On feature level

Gene Annotation files can be found under Shared Data = Data Libraries = Annotation Files = GTF folder. Find
the GTF for your organism and import to history.



FEATURE COUNTS RESULT

21: featureCounts @ & X
on data 3 and data

9: summary

13 lines

format: tabular, database:
Arabidopsis_thaliana_TAIR10

[ B ) D Y DY
(RE RN RN
<l
» e
Status RNA STAR on
Assigned 4222248
Unassigned_Unmapped [

Unassigned_MappingQuality 1580284
Unassigned_Chimera )

4 >

Data Repository Home Workspace Analyze Data  Workflow Shared Datav Helpv Userv

Tools l!n

( Featurec Q)

Sequencing General

multigc aggregate results from
bicinformatics analyses into a
single report

RNA-Seq

featureCounts Measure gene
expression in RNA-Seq
experiments from SAM or BAM
files.

Differential Expression

limma Perform differential
aynressian with limma-voaam ar

Status RNA STAR on data 106 and data 107: mapped.bam
Assigned 4222248
Unassigned_Unmapped 0
Unassigned_MappingQuality 1580204
Unassigned_Chimera o]
Unassigned_FragmentLength o]
Unassigned_Duplicate 0
Unassigned_MultiMapping o]
Unassigned_Secondary 0
Unassigned_Nonjunction 0
Unassigned_NoFeatures 107358
Unassigned_Overlapping_Length 0
Unassigned_Ambiguity 152056

21: featureCounts o @ & %

n data 3 and data 9:
summary

20: featureCounts
on data 3 and data
9

34,263 lines
format: tabular, database:
Arabidopsis_thaliana_TAIR10

=====/ || ||_\|_\|
AT\

1.Geneid 2.RNA STAR on data 186 and

Geneid RNA STAR on data 106 and dat
AT1GEl1@1e 72

AT1GOl1e28 238

AT1GO3987 @

AT1GOl1@38 26

4 2

| & | Senett

Data Repository Home  Workspace  Analyze Data

Workflow Shared Data~ Help~ User~ E

Tools A
Geneid RNA STAR on data 106 and data 107: mapped.bam
[ Featurec Q
AT1G01010 72
AT1G01020 230
AT1G03987 o
Sequencing General
:ﬂu]!i_q = te it= fi AT1G01030 26
c aggregate results from
bioinformatics analyses into a L 26
single report AT1G03993 0
AT1G01046 0
i ENSRNA049757489 0
featureCounts Measure gene
expression in RNA-Seq Al Ti0 789
experiments from SAM or BAM AT1G03997 4]
files, AT1G01060 4
Differential Expression AT1G01070 240
limma Perform differential AT1G04003 0
expression with limma-voom or AT1G01080 34
limma-trend AT1G01090 676
edgeR Perform differential AT1G01100 3059
expression of count data AT1G01110 245
Quantification AT1G01120 0
featureCounts Measure gene AT1G01130 i0
expression in RNA-Seq AT1G01140 40
experiments from SAM or BAM AT1G01150 0
files, AT1G01160 236
AT1G04007 0
Workflows
AT1G01170 38
= All workflows
AT1G04013 0
AT1G01180 16
AT1G01183 0
ENSRNA049757528 0
AT1G01190 0
AT1G01200 4
AT1G01210 124
AT1G04017 0
AT1G01220 32
< AT1G0402 0




DGE: CALL LIMMA

GeneLab |

Open Science for Exploration

| @

Data Repository Home ~ Workspace Analyze Data  Workflow Shared Data~ Help~ Users 8 Workflow Shared Data~ Help=  User~
Tools + = Options [ Fight
Differential Expression Method Name or)grnup that the counts files(s) belong to (e.g. WT or Mut). NOTE: Please only use letters, numbers or underscores (case
sensitive).
[mma-voom d Counts file(s)
Select the limma-voom or limma-trend method. See Help section below for more Information. Default: limma-voom 1T FureCounts on data 3 and data 9 summary
Differential Expression . -
Apply voom with sample quality weights?
limma Perform diffarantial 19: featureCounts on data 3 and data 11: summary ]
expression with limma-voom or
limma-trend Apply weights If outliers are present (voomWithQualityWeights). Default: False. 17: featureCounts on data 3 and data 13: summary £
edgeR Perform differential Count Files or Matrix?
expression of count data | Separate Count Files - I + Insert Group
EGSEA easy and efficient You can choose to Input elther separate count files (one per sample) or a single count matrix o Insert Factor
LK o Factor Use Gene Annotations?
Hicraariay L
Limma analysis Performs gene Name | Yes - |
expression analysis thanks to If you provide an annotation file, annotations will be added to the table(s) of differential expression results to provide descriptions for each
limma [spa:-ﬂlght gene. See Help section below.
Name of experiment factor of interest (e.g. Genotype). One factor must be entered and there must be two or more groups per factor. Gene Annotations
Workflows Optional additional factors (e.g. Batch) can be entered using the Insert Factor button below, see Help section for more information. NOTE:
s All workflows Please only use letters, numbers or underscores. I I! I @D | 3: Arabidopsis_thaliana.TAIR10.38.gtf - |
Group Contrast
Name Contrast of Interest
| Ground [ Flight-ground
‘N:’::I:i::)gmup that the counts files(s) belong to (e.g. WT or Mut). NOTE: Please anly use letters, numbers or underscares (case Names of two groups to compare separated by a hyphen e.g. Mut-WT. If the order is Mut-WT the fold changes in the results will be up/down in
. Mut relative to WT. If you have more than one contrast enter each separately using the Insert Contrast button below. For more info, see
Counts file(s) Chapter 8 in the limma User's guide: https://www.bloconductor.org/packages/release/bloc/vignettes/limma/inst/doc/usersguide.pdf

3

27: featureCounts on data 3 and data 1: summary

26: featureCounts on data 3and datat
25: featureCounts on data 3 and data 4: summary

Tl | Flight




LIMMA RESULTS

| @/ Genelab ‘ | @ Genelab | = | History o &0
Open Science for Exploration Open Science for Exploration
Data Repository Home Workspace Analyze Data Workflow Shared Datav Helpv Userw ) ( search datasets 0
Data Repository Home  Workspace Analyze Data Workflow Shared Datav Help» User~
Tools L | Limma Analysis Output: + r - r i Feature count output
Tools - 15 shown, 1 hidden
( search tools Q) PDF copies of JPEGS available in Plots' section. 0 5 10 15
v % ®
search tools 248.93 MB s
MDS Plot (unnormalised) ( °> Average Expression
Sequencing General . A
S—— 15: limma on data @ &S R
Epigenomics RNA STAR on.data. 106.and data. 107. maj . . i 13 data 6 d oth
RNA-Seq Sequencing General Differential Expression Counts: ~3,€a%a o, and ol
Differential Expression Enigenomics Mm
Gel Dot R .on.data. 102.and.data. 103..mapped. bam ;ﬁz s U Flat Down 5'0 KB
gendnats ) @ ) - eq- ) P format: html, database:
collection oparations Differential Expression Flight-Ground |[2209 [30270|[ 1783 Arabidopsis_thaliana_TAIR10
Lift-Over
Get Data
T_ext Manipulation Gl GEpe [1] "Extracting counts"
Eilter and Sort £ . i Plots: [1] "Generating DGEList object”
Join, Subtract and Group S Collection Operations [1] "Generating Design”
2 }
Extract fentores g g Lift-over MDS Plot (unnormalised). pdf [1] "Calculating Normalisation
=S e =4 i 1 n
Fetch Sequences % RNA STAR.on data. 110.and.data. 111._map Text Manipulation Voom Plot.pd_f Factors
T g fi.ondata. 116.and data. 103, mapped bam Filter and Sort MDS Plot (normalised).pdf [1] "Generating Contrasts"
. Join, Subtract and Group MA Plot_Flight-Ground (,pdf) [1] "Generating MDS plot"
Graph/Display Data Convert Formats [1] “Generatlng normalised MDS
Quantification JAR. on.data. 104.and. data. 115.. mapped.bam Extract Features Tables: plot
Microbiome Analysis 3 N . [1] "Generating DE results"
Fetch Sequences . .
Assembly limma-voom_Flight-Ground.tsv .
Proteomics Fetch Alignments £ 0 IHJ ? 6 ,
Phylogenetics ANA STAR.ondeta. 108.snd dsta 109.meed | | Statistics Alt-click links to download file. ML $ile
L —— ' ' ' ' ' ' ' Graph/Display Data Click floppy disc i lated history item to download all fil
easy and efficien! 15 1.0 05 0.0 05 10 15
ensemble gene set testing Quantification 1 Oppy disc icon assoclate istory ttem to downloa Hes. w,ﬂ x
. P Leading logFC dim 1 _ . . . . .
e s Microbiome Analysis .tsv files can be viewed in Excel or any spreadsheet program. §,and others: Tables
T,MV, Assembly a list of 1 datasets




| @/ Genelab | Using 24.0 GB
Open Science for Exploration
Data Repository Home  Workspace Analyze Data  Workflow Shared Datav Help» User~
S s | vistory el
"X1" Taraportil” "gene" "X3631" "Xs899" """ "X." "..1" "gene_id.AT1G01010..gene_name.NACO0O01..gene_source.araportll..gene_biotype.protein_coding."
( search tools Q) P 9 9 - 9 - 9 - P 9 - ype-p - 9 < Back to Feature count output
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