
Mac user, type in terminal:  

$ ssh username@hpg2.rc.ufl.edu

Windows, Open in Putty:

hpg2.rc.ufl.edu

 once you are in, move to your working dir:

 >cd /blue/gms6014/share/<firstname>

Practice: log into UFHPC / Linux server.



RNA-Seq – Download dataset
– Commend line (with a few samples):

• $ module load sra
• $ fastq-dump --gzip SRRxxxx SRRyyyy

– With the .sbatch job file (for large data set)
• $sbatch myjob.sbatch 
• Use “$ squeue –u <yourUserName>” to monitor 

progress.
• Use “$ls –l” to make sure files size are correct. (Use 

checksum to verify)



RNA-Seq – Download dataset
#!/bin/sh
#SBATCH --job-name=GetSRA
#SBATCH --mail-type=ALL
#SBATCH --mail-user=xxxxx@ufl.edu
#SBATCH --output=GetSRA_%j.log
#SBATCH -t 12:00:00
#SBATCH --cpus-per-task=1
#SBATCH --mem-per-cpu=3gb

pwd; date

module load sra/2.10.3

fastq-dump --gzip SRR1618640 SRR1618641 SRR1618642 SRR1618643

Transfer the file to your folder in HiPerGator and submit the 
job ($sbatch filename)



RNA-Seq Overview 

Four major steps, semi-independent of each 
other.  

I. Mapping à produce SAM/BAM or counts 
data. 

II. Quantification à produce RPKM for each 
gene/transcript.

III. Identifying DEG (Differentially expressed 
genes) à gene list.

IV.Identifying affected biological 
processes/pathways.



RNA-Seq overview

Merrino et al.  “A benchmarking of workflows for detecting differential splicing and differential expression at 
isoform level in human RNA-seq studies” Brief Bioinform. 2017. doi:10.1093/bib/bbx122



RNA-seq data processing options

Systematic comparison and assessment of RNA-seq procedures for gene expression 
quantitative analysis. Corchete et al (2020) Sci. Rep



RNA-seq data processing options

How to design your RNA-Seq analysis process:

vBased on the biological questions:
Ø Identifying differentially expressed gene
ØUsing gene expression data for clustering 

cancer samples.

vBased on objective:
Ø I want to identify different splicing forms and 

ncRNAs, vs.
Ø I am only interested in protein-coding genes. 



RNA-seq map options



RNA-Seq: map to genome

q Each algorithm applies a different mapping strategy 
and requires a specific index (multiple files).

q Index can be built with programs using genomic or 
transcriptomic sequence and GTF files as input, 
analogous to what you did with “makeblastdb”.
q GTF- Gene Transfer (annotation) format.

q Given the task and resources the mapping may take 
minutes, or more likely hours, or even days. 
q – you might need 12 pots of coffee if you did not 

use a job file.





RNA-Seq: map to genome

Q: If you are interested in identifying differentially 
expressed genes, de novo mRNA splicing, and novel 
ncRNAs in cancer samples.  How would you map your 
RNA-Seq reads.

a.) Map to genome with Star (or 
Hisat2/Tophat2).
b.) Map to transcriptome with Star (or 
bowtie).
c.) Get TPM with Salmon.



Generate index from .fasta and .gtf
#!/bin/sh
#SBATCH --job-name=Dm6_Star_Index
#SBATCH --mail-type=ALL   
#SBATCH --mail-user=leizhou@ufl.edu 
#SBATCH --mem-per-cpu=6gb
#SBATCH --cpus-per-task=8
#SBATCH --qos=zhou
#SBATCH -t 3:00:00
#SBATCH --output=STAR_Index_%j.log 

module load star

STAR --runThreadN 16 \
--runMode genomeGenerate \
--genomeDir Dm6.44.StarIndex \
--genomeFastaFiles ./Dm6.44.fa \
--sjdbGTFfile ./Dm6.44.gtf \
--sjdbOverhang 99



Map to genome - job file (Star)

STAR --readFilesCommand zcat --genomeDir ./index/Dm6.44.StarIndex/ \
--sjdbGTFfile ./index/Dm6.44.gtf \
        --runThreadN 2 --runMode alignReads --outSAMtype BAM SortedByCoordinate \
--outBAMsortingBinsN 200 --limitBAMsortRAM 16013050982 \
        --readFilesIn SRR1618640.fastq.gz \
         --outFileNamePrefix ./starMap/WG_young_1 



Map to genome – Choose resource if 
you have a primary account

#!/bin/bash
#SBATCH --job-name=StarMapping
#SBATCH --output=StarMapping_%j.log   
#SBATCH --mail-type=ALL
#SBATCH --mail-user=xxxx@ufl.edu
#SBATCH --time=24:00:00
#SBATCH --qos=gms6014
#SBATCH --cpus-per-task=2
#SBATCH --mem-per-cpu=4gb 

#!/bin/bash
#SBATCH --job-name=StarMapping
#SBATCH --output=StarMapping_%j.log
#SBATCH --mail-type=ALL
#SBATCH --mail-user=xxxx@ufl.edu
#SBATCH --time=24:00:00
#SBATCH --qos=YOURGROUP
#SBATCH --cpus-per-task=XXX
#SBATCH --mem-per-cpu=4gb 

$ sbatch --account=gms6014 --qos=gms6014 
jobfile

$ sbatch jobfile


