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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/ DESeq2 (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.
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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

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


ANALYSIS PLATFORM OVERVIEW
Click Analyze Data to navigate 

to this user interface

Navigation menu

 Toolshed

- all the

available

tools

Main panel –

execute tools and 

view results

Upload data

History – will display your 

queued, currently running, 

and/or completed jobs



FINDING YOUR DATA: EXAMPLE DATASET
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ADDING DATA TO HISTORY

2 Import to History

1

Select 

files –

check all

Or 

individua

files



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

Current 

History

To view your histories 

click on this icon at 

the top right corner 

of the History panel

Click the Switch to button to move 

that History to your current History



SEARCHING AND RUNNING TOOLS

Search tools 

by using 

keywords in 

the search bar

Or

Use the menu 

and scroll 

through the 

various 

categories

Fill in parameters 

and click Execute

Running and 

completed jobs will 

appear in history



QUALITY CONTROL: CALL FASTQC

Short read data from your 

current history

Select your fastq files or 

dataset collection

Contaminant list

Use default

Submodule and Limit 

specifying file

 Use default



FASTQC RESULTS



TRIMMING : CALL TRIM GALORE!
Is this library paired- or single-end?

Paired-end

Reads in FASTQ format

Add R1 and R2 fastq files of the same 

sample

Adapter sequence to be trimmed

Automatic detection

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

False

Remove N bp from the 3' end of read 1

Not available.

Remove N bp from the 3' end of read 2

Not available.

Trim Galore! advanced settings

Use defaults

RRBS specific settings

Use defaults (no RRBS)



TRIM GALORE! RESULTS

Perform FastQC to check the 

quality of your trimmed fastq

files. 



CHANGING FILE NAMES/METADATA

Change file names to reflect Sample info –

Ground_Rep1_Trim

 Hit ENTER

Helps to track Samples



ALIGNMENT : CALL RNA STAR
Single-end or paired-end reads

Paired-end (as individual datasets)

RNA-Seq FASTQ/FASTA file, forward reads

Output dataset 'trimmed_reads_pair1' from 

step 1

RNA-Seq FASTQ/FASTA file, reverse reads

Output dataset 'trimmed_reads_pair2' from 

step 1

Custom or built-in reference genome

Use a built-in index

Reference genome with or without an 

annotation

use genome reference with built in gene-

model

Select reference genome

Arabidopsis_thaliana.TAIR10

Count number of reads per gene

False

Would you like to set output parameters 

(formatting and filtering)?

No

Other parameters (seed, alignment, limits and 

chimeric alignment)

Use Defaults



RNA STAR RESULTS

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

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



RNA STAR RESULTS
1 2

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. 



COUNT : CALL FEATURE COUNTS

Alignment File

RNA Star output : mapped.bam file

Gene annotation file

GTF file

Gene annotation file

in your history

Gene annotation file

Arabidopsis_taliana.TAIR10.38.gtf

Output format

Gene-ID "\t" read-count (MultiQC/edgeR/limma-

voom compatible, includes header in output)

Create gene-length file

False

Options for paired-end reads:

Default

Advanced options:

GFF feature type filter

Transcript or gene

GFF gene identifier

transcript_id or gene_id

Rest

Default

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

1 2



DGE: CALL LIMMA

Differential Expression Method

Limma-voom

Apply voom with sample quality 

weights

No

Count files or Matrix

Separate Count Files

Factor

Name

Spaceflight (Add your choice)

Group

Name

Ground (Add your control)

Choose featureCounts on 

ground data

Group

Name

Flight (Add your test)

Choose featureCounts on Flight 

data

Use Gene Annotations

Yes

Gene Annotations

Arabidopsis_taliana.TAIR10.38.

gtf

Contrast

Contrast of Interest

Flight-Ground (No space, same 

spelling)

Rest

Default



LIMMA RESULTS



Save file on local 

computer
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