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® Currently, more than 1,500 tools have been developed for scRNA-seq data analysis in over 30
categories. This might be a great challenge for researchers in choosing appropriate tools for data
analysis.

® |n this study, we aim to establish a systematic, dynamic, and reproducible workflow and guide
users through the key steps in the sScRNA-seq analysis.



Docker preparation

Workflow
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. Pull docker image from docker repositories
. Run docker container

Edit config_Example.ini

Y

Data and configuration files

. Prepare raw data
. Download reference genome
. Edit config.ini file

[fastp_cellrange]

Raw data path

Y

Run command

. cd /home/bin
. Rscript fastp_cellranger.r -i config_Example.ini
. Rscript singlecell.r -i config_Example.ini

[outpath] Output path

[cellrangle] Reference genome

[step1] Cell filter parameter

[step3] Pcadims, resolution
Result

1. fastp 7. Cerebro

2. Cellranger 8. Copykat

3. CellFilter 9. CytoTRACE

4. PCA_UMAP 10. Genomicinstability

5. MarkerGene 11. CellChat

6. Pseudotime

12. ClusterProfiler

Step 1: Pull Docker image

Step 2: Data and configuration file preparation
Step 3: Edit configuration file

Step 4: Execute process

Step 5: View results
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Dimensionality

Batch correction
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Differential analysis

Seurat::NormalizeData

PCA, t-SNE, UMAP

Harmony, MNN

Seurat::FindClusters

Seurat::FindAllMarkers

Advanced analysis
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ScRNA-seq analysis consists of several steps:

1)
2)

3)
4)
5)
6)
7)
8)
9)

Raw data filtering

Mapping to reference genome to generate expression
matrix

Filtering multiple, apoptotic, and poor-quality cells
Normalization

Dimensionality reduction and clustering

Differential analysis

Data visualization

Circos plot analysis

Copy number analysis

10) Developmental potential analysis

11) Genomic instability analysis

12) Cellular interactions

13) Enrichment analysis.



Seurat Clusters
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(A)UMAP plot displaying cell clustering
In single-cell data.

(B) Expression levels of the CD2 marker

gene in individual cells.

(C) Marker gene heat map, each cluster
selects the top 10 marker genes according

to p-value to draw heat map.

(D) Circos plot displaying marker genes
for all clusters or cell types, with bubble
plots, heatmaps, and scatter plots arranged
on different tracks.
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Viral protein interaction with cytokine and cytokine receptor
Tuberculosis

Toll-like receptor signaling pathway

TNF signaling pathway

Staphylococcus aureus infection

Salmonella infection

Rheumatoid arthritis

Phagosome

Pertussis

Osteoclast differentiation

NOD-like receptor signaling pathway
Malaria

Leishmaniasis

Legionellosis

IL-17 signaling pathway

Cytokine-cytokine receptor interaction
Complement and coagulation cascades
Chagas disease (American trypanosomiasis)
C-type lectin receptor signaling pathway
Amoebiasis
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(A) Cell trajectory built using Monocle.

(B) The bar plot shows significant

enrichment GO term.

(C) The bubble plot shows the significantly
enriched KEGG pathway. The size of the dot
represents significantly enriched gene
numbers of the pathway, and the color

represents the p-value adjust.

(D) All the significant ligand-receptor pairs
with clusterO as the ligand. The dot color and
size represent the calculated communication

probability and p-values.



Demonstration

Pull the image of SCRNAPIp
@gm55b-1:~> pull zhangjing12/scrnapip}

Confirm your own ID information

@gm55b-1:~>

uld=20022(usr) gud=20022(usr) groups=20022(usr),979(docker)
@gm55b-1:~>§

Run the image
@@mSSb-l:m} run -d -e USERID=20022 -e GROUPID=20022 -v /thinker:/thinker zhangjing12/scrnapip}j

Enter the Docker container
@gm55b-1:~> axec -t1 359 bash




Modify the configuration file:

Note:

An example configuration file is located in
the path within the image
/home/bin/config_Example.ini

Demonstration

[fastp cellrange]

SR39.R1=["/scRNAtest/data/rawdata/SRR8448139 S1 L0001l R1 001.fastqg.gz"]
SR39.R2=["/scRNAtest/data/rawdata/SRR8448139 S1 L0001 R2 001.fastqg.gz"]
SR40.R1=["/scRNAtest/data/rawdata/SRR8448140 S1 L0601 R1 001.fastq.gz"]
SR40.R2=["/scRNAtest/data/rawdata/SRR8448140 S1 L0601 R2 001.fastq.gz"]
SR41.R1=["/scRNAtest/data/rawdata/SRR8448141 S1 1001 R1 001.fastq.gz"]
SR41.R2=["/scRNAtest/data/rawdata/SRR8448141 S1 1001 R2 001.fastq.gz"]
SR42.R1=["/scRNAtest/data/rawdata/SRR8448142 S1 1001 R1 001.fastqg.gz"]
SR42.R2=["/scRNAtest/data/rawdata/SRR8448142 S1 1001 R2 001.fastq.gz"]

[ indata]
SR39="/scRNAtest/outfile/00.cellranger/SR39/SR39/outs/filtered feature bc matrix"
SR40="/scRNAtest/outfile/00.cellranger/SR40/SR40/outs/filtered feature bc matrix"
SR41="/scRNAtest/outfile/00.cellranger/SR41/SR41/outs/filtered feature bc matrix"
SR42="/scRNAtest/outfile/00.cellranger/SR42/SR42/outs/filtered feature bc matrix"
# NC4="/celltest/00.cellranger/NC4/outs/f1iltered feature bc matrix"
[outpath]

outpath="/scRNAtest/outfile"

step9=tr
steplo=t




Demonstration

Run the cellranger command

rstud1o@245c9361c1do0:/$ nohup Rscript /home/bwn/fastp cellranger.r -1 config Example.wn1 2>&1 > nohup.log &

Run the analysis step command

rstud1wo@245c9361c1dO:/$ nohup Rscript /home/bin/singlecell.r -1 config Example.wn1 2>&1 > nohup.log &

Results

@gm55b-1:~>
@gm55b-1:~>




Summary

® SCRNAPIp provides a one-stop, user-friendly workflow.

® Comprehensively covering the entire process from raw sequencing data to personalized
analysis, generating results that are easy to read and interpret.

® The selection of parameters for analysis is flexible and applicable to multiple types of
cancer.

€4 ScRNAPIp is publicly available via GitHub (https://github.com/OpenGene/scrnapip). A detailed description of
software usage and result interpretation can be found on the website.



https://github.com/OpenGene/scrnapip
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