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Introduction

Single-cell RNA sequencing (scRNA-seq)

scRNA-seq technologies have combined effective single-cell isolation strategies with highly sensitive molecule detection 

approaches, showing promise in unravelling the heterogeneity of complex tissues or organs.

https://www.lcsciences.com/discovery/applications/transcriptomics/single-cell-rna-seq-sequencing-service/



Single-cell RNA sequencing

A variety of scRNA-seq protocols

Kumar, Pavithra, Yuqi Tan, and Patrick Cahan. "Understanding development and stem cells using single cell-based analyses of gene 

expression." Development 144.1 (2017): 17-32.



A growing number of application 

Heterogenity of cancer cells Diversity of T cell receptor Differentiation of stem cells

https://www.bio-connect.nl/stem-cell-and-the-regenerative-medicine-

ready-for-the-patients/cnt/page/5050

Vallejo, Abbe N. "Immune remodeling: lessons from repertoire 

alterations during chronological aging and in immune-mediated 

disease." Trends in molecular medicine 13.3 (2007): 94-102.

https://www.rna-seqblog.com/new-single-cell-rna-sequencing-

methods-could-lead-to-better-regenerative-therapies/

Single-cell RNA sequencing



Increasing difficulties of processing sequencing data

- Serious batch effect 

- Demanding computing power

- etc

Single-cell RNA sequencing



Workflow of analysis

The portal system can be divided into two parts:

Users can run this docker image by a Galaxy-based GUI, and then 

easily obtain expression matrices for further analysis.

Galaxy-based docker image for data preprocessing

* Now only available for 10x drop-seq raw data 

The web-portal system was well-developed by R language, 

JavaScript D3 library, and other visualization tools, allowing 

researchers to automatically perform a user-friendly and up-to-date 

scRNA-seq analysis pipeline on scRNA-seq experiments. The 

analysis pipeline contains: cell quality control, normalization, cluster 

analysis, differentially expressed genes analysis, marker 

identification, gene ontology analysis, and other popular tools.

RShiny-based web portal system



Galaxy-based pre-

processing system
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1. Start the galaxy web server

01

02

03

# port can be changed

# “YOUR_DIR” will be the directory shared with docker container

$ docker run -d -t -i -p 8081:80 –v \

('pwd')/YOUR_DIR/:/root/galaxy/database/ftp/rnaanalysis@galaxy.org/ \

lsbnb/galaxy_sc /bin/bash

Run the docker

$ docker pull lsbnb/galaxy_sc

$ mkdir YOUR_DIR

Download docker image and Create a directory first for data acquisition 

http://[Your IP]:8081 will be the access to galaxy web server

Access to the galaxy web server



1. Start the galaxy web server
Login



1. Start the galaxy web server
• If successfully login

Sucess



2. Download your reference genome

Click here

Choose reference genome



2. Download your reference genome

Downloading



3. Prepare your sequencing data

01

02

03

# ./YOUR_DIR/cellranger_input/YOUR_SAMPLE /[Sample Name]_S1_L00[Lane Number]_R1_001.fastq.gz 

# ./YOUR_DIR/cellranger_input/YOUR_SAMPLE /[Sample Name]_S1_L00[Lane Number]_R2_001.fastq.gz

# ./YOUR_DIR/cellranger_input/YOUR_SAMPLE /[Sample Name]_S1_L00[Lane Number]_I1_001.fastq.gz

# If you don’t know how to name your fastq files, please refer to 10x Genomics:

# https://support.10xgenomics.com/single-cell-gene-expression/software/pipelines/latest/using/fastq-input

Put your fastq files in “cellranger_input”  

# ./YOUR_DIR/cellranger_input/YOUR_SAMPLE/

Create “cellranger_input” and “YOUR_SAMPLE” folder 

in the directory shared with docker

Enter name of “YOUR_SAMPLE” and other parameters to galaxy workflow



3. Prepare your sequencing data

Click here
“YOUR_SAMPLE”

Selece correct reference genome

Custom name

Custom name

Enter a number more than the number of cells you expect



Run

4. Run the galaxy pipeline



Running 

It may takes for a long time

4. Run the galaxy pipeline



5. Download the .rds file

Download 



From pre-processed 10x data

01

02

03

Upload these files to galaxy server by ftp

Put (1) matrix.mtx.gz (2) barcodes.tsv.gz 

(3) features.tsv.gz in ”YOUR_DIR” 

Run galaxy workflow “scRNA-seq/CellrangerToSeashell”



Upload files to galaxy server by ftp



Upload files to galaxy server by ftp



Upload files to galaxy server by ftp

Click



Run galaxy workflow

Choose correct file



Seashell

3



Authentication



Homepage

Click ” START” 



Workflow

01

02

03

Cell QC, Normalization, and Clustering

Upload rds file to SeaShell

Visualization and Gene analysis



Databank

Create new project

Create new project



Databank

Create new project

Upload All single-cell experiments(rds files) to one project. (For example: Control and Drug experiments)



Databank

Create new project

Upload All single-cell experiments(rds files) to one project. (For example: Control and Drug experiments)

Add or Remove a row

Upload all files



Databank

Create new project

Upload All single-cell experiments(rds files) to one project. (For example: Control and Drug experiments)

Hint Click to perform cell QC respectively



Cell QC Real time 

qualified cell 

numbers

Set threshold



Cell QC



Cell QC
Check by 2D scatter plot



Cell QC
Secondary cell QC 

Save QC result



Cell QC

Success and new tips

Perform 

normalization



Normalization

Click “Start” directly



Normalization

RlE plot



Clustering

UMAP or tSNE MAST or wilcox



Clustering

DEG preview



Visualization

Select processed 

projects



Visualization

Rename your cluster by DEGs

Use these DEGs for GO analysis



Visualization



Visualization



Visualization
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