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Seurat !"
■ https://satijalab.org/seurat/articles/install.html

■ !"#$%&

# Enter commands in R (or R studio, if installed) 
install.packages('Seurat’)
library(Seurat)

■ Version 3
remotes::install_version("Seurat", version = "3.X.X")

https://satijalab.org/seurat/articles/install.html
https://remotes.r-lib.org/reference/install_version.html


#$%& Seurat '(
■ !"#$%&https://satijalab.org/seurat/articles/pbmc3k_tutorial.html'

■ counts, #()*+,#$-./01#2TPMs

■ project, #34Seurat56,789:
■ min.cells #;<=>?@ABCDEF,features'

■ min.features #;<=>DEF@Afeatures,BC

https://satijalab.org/seurat/articles/pbmc3k_tutorial.html


!"#$%&'()
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■ GH,IJK)&

– LMBC?DEF,NOPQ#

ü !"#$%&'()*+,-./01+2345

ü 67&87$%9:;<=*+>?@A345B

– LMBCDEF,RST#UVPQWXYZ[

– LMBC,\]^PQ_"

ü !"#/CD$%+EFGHI3JKLMN
ü OPPercentageFeatureSet()QBRSJKLQCTU

ü OPV?WMT-XY345Z[\]JKL45



• nFeature_RNA`aLMB
CEF,PQ#8'

• nCount_RNA`aLMBC
EFbcPQ,adefg'

• percent.mt`aEF,\]
^PQ,_"'



2.)#*+,

3.)#*+,

Normlization,LogNormalize, CLR, RC



4.-.+,
•-./012345678/0()39:456;0
•-./012345678()<=>;1 



5./0123* PCA



5.45+,6712



6.!"#$%&'()*+,-.UMAP/TSNE/



7.89:;<=>?@cluster bioersA

• FindAllMarkers,?@A0cluster
BCDEFclusterG<31245

• FindMarkers,?@H0IJ
clusterG<31245
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HIJKL5
■ KL=M:
– NOmarker12PQRSTUVW

■ CellMarker^http://bio-bigdata.hrbmu.edu.cn/CellMarker/browse.jsp
■ PanglaoDB^A Single Cell Sequencing Resource For Gene Expression Data

– 8OsinglerTUVW
– XYZD3[\]^_`abc7dedotplotfVWg

http://bio-bigdata.hrbmu.edu.cn/CellMarker/browse.jsp
https://link.zhihu.com/?target=https%3A//panglaodb.se/index.html
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■ YZoRpqK5rM2sMtuYZo,vewxyzRp-{|}erMveQ
x,YZWX~�'U Pearson-Spearman�[





0123Seurat456789:;<=>?45
Highlights:
• Seurat v3 identifies correspondences between 

cells in different experiments
• These “anchors” can be used to harmonize 

datasets into a single reference
• Reference labels and data can be projected 

onto query datasets
• Extends beyond RNA-seq to single-cell 

protein, chromatin, and spatial data

Four broad steps:
• data preprocessing and feature selection, 
• dimension reduction and identification of 

“anchor” correspondences between datasets, 
• filtering, scoring, and weighting of anchor 

correspondences, 
• data matrix correction, or data transfer across 

experiments.Stuart T, et. al.,Cell. 2019
R^fg




