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Seurat X|E A|E

HZE Seurat HIAEEL
library(Seurat)

# pbmc Of|A| HOJEf 22|27
pbmc < LoadData('pbmc3k')

# AE/CH2F oA HIOlH 2327
# O e HEE ?ifnb U
ifnb < LoadData('ifnb')

pbmc < NormalizeData(object = pbmc) #
Clole A3t

pbmc < FindVariableFeatures(object =
pbmec) # 1IHE EZ 27|

pbmc < ScaleData(object = pbmc) # G|O|E
A YE

pbmc < RunPCA(object = pbmc) # FAE
M(PCA) A&

pbmc < FindNeighbors(object = pbmc,
dims = 1:30) # 0|2 %7

pbmc < FindClusters(object = pbmc) # Z
g AE 27|

Hr

pbmc < RunUMAP(object = pbmc, dims =
1:30) # UMAP AldH
DimPlot(object = pbmc, reduction =

‘umap') # UMAP A|Zt3}

SCtransform HZ

pbmc < SCTransform(object = pbmc) #
SCTransform A&

pbmc < RunPCA(object = pbmc) # PCA A&
pbmc < FindNeighbors(object = pbmc,
dims = 1:30) # 0|2 %7

pbmc < FindClusters(object = pbmc) # Z
g AE 27|

pbmc < RunUMAP(object = pbmc, dims =
1:30) # UMAP AlsH
DimPlot(object = pbmc, reduction =

‘umap') # UMAP A|Zt3}

# %>%5 AEot0 o2 EEE oZdg & UsU

ct.

pbmc < SCTransform(pbmc) %>% RunPCA()

%>% FindNeighbors(dims=1:30) %>%
FindClusters() %>% RunUMAP(dims=1:30)

at 7"Jtil clolg H2
2 #lojof 0|5

Ml

=

#4444 %’é,' OIEIf E ME 7tMR7|
# SYS 2¥S 2= oy LHS HHFUCH
#

colnames (pbmc)
Cells(pbmc)

# EA(RHUA) o5
Features(pbmc)
rownames (pbmc)

# A/EH #
num_cells < ncol(pbmc)
num_features < nrow(pbmc)

# 24 oo ==
Layers(pbmc)

# OhS RE 2 2
# OlMO] =5
Assays(cbmc)

# ojMlojE £ (fMA/ADT)
Features(cbmc[["RNA"]1)
Features(cbmc[["ADT"]1)

# 1HEs EZ 0|8
VariableFeatures(pbmc)

# IMS SY 43

VariableFeatures(cbmc) < var.gene.names

£ ofMojof] HH
VarlableFeatures(cbmc[["ADT"]]) —
var.gene.names

OfO|IE|E| E2HA 2flo]2
# 4 OIO|HEIEl MY U AN

# MEIC|O]E 2| 7|&

2
=}

Idents(object = pbmc) «
'seurat_annotations'

E=2 Oo|HIE[E] S2fx H

# M ofo|ElE|E] &7
Idents(pbmc)

2¢9f Hols 7tHe7|

I
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table(Idents(pbmc))

# D= Mo Cisi OfO|HIE|E|E CD4 T MZ= 4
A
Idents(pbmc) < 'CD4 T cells'

# M=l M O HY

pbmc.cells « Cells(pbmc)
Idents(object = pbmc, cells =
pbmc.cells[1:10]) « 'CD4 T cells'

# 4 OFO|TIEIE| ZajA JHAH Q7|
Idents(object = pbmc)
levels(x = pbmc)

# M OIO|RIE|E] S2HAE O|ELHIO[E{Of A&
pbmc[['old.ident']] < Idents(object =

pbmc)
pbmc ¢ StashIdent(object = pbmc,
save.name = 'old.ident')

# OFO|HIE[E| S2HA O|F HE
pbmc « RenameIdents(object = pbmc, 'CD4
T cells' = 'T Helper cells')

4 HEtH|0lE

# object@meta.datad| A= OEtHO|E{ {|O|
B =Ty HI|

pbmc[[1]

# MEICIOIE{OIN EH 7F HAM
pbmc$nCount_RNA
pbmc[[c('percent.mito",
'nFeature_RNA')1]

# MEtH|O|E{ F7}, ?AddMetaData &=
random_group_labels < sample(x =
c('gl', '9g2'), size = ncol(x = pbmc),
replace = TRUE)

pbmc$groups < random_group_labels

25 HI0|E| (Seurat v50il A 2i[0]0] 2 X ZHEl
#US HEZANNM GIOJEf ZA

# RNA 7}2E DHEZA
pbmc[["RNA"]1$counts

# SYUS AWE M oY BIH B

LayerData(pbmc,assay = 'RNA',layer =
‘counts')

# Seurat v49| GetAssayDatas O3] R =
LCt.

GetAssayData(object = pbmc, assay =
'RNA', slot = 'counts')

# ADT 7I2E MEZA (CtE 2 Z4A)
cbmec[["ADT"]]$counts

# 93l Hoje 43
# new.data’l M22 %3 HEZ/AZtD 7HH
pbmc[["RNA"]1]$counts <« new.data

# S ZIE JHA A LR B4
LayerData(pbmc,assay = 'RNA',layer =
'counts') ¢« new.data

# Seurat v49| SetAssayDatas O35 R =
LCt.

pbmc < SetAssayData(object = pbmc, slot
= 'counts',new.data = new.data)

A H4

# 4 g 2 EF 2 JHHR7|

# pbmc[["pca"]]@cell.embeddingsOf % &F=!
Embeddings(pbmc, reduction = 'pca')

# pbmc[["pcall@feature.loadingsOf &=

Loadings(pbmc, reduction = 'pca')
# AL82F Eol At =4 MY
# 29 HEYAL Mo AZALCH

new_reduction «
CreateDimReducObject(embeddings =
new.embeddings,loadings = new.loadings,
key = "custom_pca")
pbmc[["custom_pca"]] < new_reduction

FetchData

# FetchDatas %3 DHEZ
HEFCH|O[E{e] BE Ao I k.

# A HEZ A0 M¥2SH o|Mo LigE F
d2 ABSHHAIR.

# ME/A0E HL0| 225t8{H FetchDataZ
AEEIAAIR.

FetchData(object = pbmc, vars =
c('PC_1', 'nFeature_RNA', 'MS4A1'),layer
= 'counts')
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# OO|HIE|E| S2HAE 7|HIO 2 Seurat Z{H B
B 2155}, ?SubsetData X
subset(x = pbmc, idents = 'B')
subset(x = pbmc, idents = c('Naive CD4
T', 'CD8 T'), invert = TRUE)

# RUA/EYY LY 0| et 22 EsE

subset(x = pbmc, subset = MS4A1 > 2.5)

# o2 7| z2go| w2t 22 s
subset(x = pbmc, subset = MS4A1 > 2.5 &
PC_1 > 5)

subset(x = pbmc, subset = MS4A1 > 2.5,
idents = 'B")

# 4% GEFHOIE{ 2 Zto 2} 2&2 e
subset(x = pbmc, subset = groups =
Ilglll)

=2

# OLO|HIEIE] ZejAT 4 4 CHRMEY
subset(x = pbmc, downsample = 1
glojo] 2&

# Seurat VSOIME= AMEZLZE Ol ZAHE CHE

Hojojz Y 2 4 AL

# 4 HlolElS sttol AFo| KA, ofz
MES #o0j2 REFLCH,

# Holo|g 2us 3 £F YAE2LE vz A
g 2 Az

ifnb[["RNA"]] « split(ifnb[["RNA"]],f =
ifnb$stim)
Layers(ifnb)

# Ysts 42, & S0 88 = HO|0E CHAl
Z:

ifnb JoinLayers(ifnb)

A 2

# 0| QAEEZLQ ORATIRZ, HELHOIE &
2 J|HeE AHE o3 Ao ZFEL=E FEHY
2 A&

# 5 el AA FES YHILCEH.

ifnb_list « SplitObject(ifnb,split.by =
'stim')

ifnb_1ist$CTRL

ifnb_1ist$STIM

2K W (S lol)

Seurat v5ollAl = W3k Al & A& AdshAIRE, o
A HRE EUS Yol T2 dololz BT He2 &
Ayt 58 JPshA] & A2, B = 2lojo
= A AEehdAl 2.

# 5 Seurat A HEH

merged_obj ¢« merge(x = ifnb_list$CTRL,
y = ifnb_list$STIM)

merged_obj[["RNA"]] «
JoinLayers(merged_obj)

# & i o|&e| Seurat A E HESH= OAl
merge(x = pbmcl, y = list(pbmc2, pbmc3))
x| g (58 28
MG HRE [ A7) (https://satijalab.org/
seurat/articles/integration_introduction.html)
g 2.
merged_obj < merge(x = ifnb_list$CTRL,
y = ifnb_list$STIM)
merged_obj < NormalizeData(merged_obj)
merged_obj ¢«
FindVariableFeatures(merged_obj)
merged_obj ¢« ScaleData(merged_obj)
merged_obj < RunPCA(merged_obj)
merged_obj ¢« Integratelayers(

object = obj, method =
RPCAIntegration,

orig.reduction = "pca", new.reduction
= 'integrated.rpca',

verbose = FALSE)

# 0|4 S0 =EUoD HO|K{E CiA &
St

merged_obj[["RNA"]] «
JoinLayers(merged_obj)

SAHE3 2M (Pseudobulk
analysis)

of2f S oz 4 153

donor_id @& wietdlolElo] F7}et= Wil o
3t B = [DE QP A (https://satijalab.org/seurat/
articles/de_vignette.html) S = Al 2.

# A RYEET |AF HAs

bulk «
AggregateExpression(ifnb,group.by

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

='seurat_annotations', return.seurat =
TRUE)
Cells(bulk)

# A= 2U L M QAEE [RAF HAg
bulk
AggregateExpression(ifnb,group.by =
c('stim', 'seurat_annotations'),
return.seurat = TRUE)

Cells(bulk)

# A= 24, 4 %
bulk ¢«
AggregateExpression(ifnb,group.by =

0@t

2 7

ol

AEE FAF 235

c('stim', 'seurat_annotations',"donor_id"),

return.seurat = TRUE)
Cells(bulk)

SeuratOlA 2] AlZizgt

Seuratoll = Wit ggplot2 7|H Z 2 2ho] B 2|7}
AsUth 2E E2Y g 72402 ggplot2 &
22 W5t 2 goplot2 & AHE-5to] G| AHEAL A <]
o 4 AFUH

# A3 24 EX

DimPlot(object = pbmc, reduction =

'pca')
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# 7538t 42 UMAPSZ 7|2 MAEL|C},
FeaturePlot(object = pbmc, features =
"MS4A1™)

# oY A g MHE
FeatureScatter(object = pbmc, featurel =
"MS4A1", feature2 = "PC_1")
FeatureScatter(object = pbmc, featurel =
"MS4A1", feature2 = "CD3D")

# E EZ o] M4HE, CellPlotS CHAE
L|Ct.

CellScatter(object = pbmc, celll =
"AGTCTACTAGGGTG", cell2 =
"CACAGATGGTTTCT")

VariableFeaturePlot(object = pbmc)

# Hto| 23 2 =3 ER

it

V1lnPlot(object = pbmc, features =
c("Lyz", “ccLs", "IL32"))
RidgePlot(object = pbmc, feature =
c("Lyz", “ccLS", "IL32"))

# S|EWM (scale.data & A|Z3})
DimHeatmap(object = pbmc,reduction =
'pca', cells = 200)

# BE 9a8=°
pbmc ¢ ScaleData(pbmc,features =
heatmap_markers)
DoHeatmap(object = pbmc,features =
heatmap_markers)

# sctransform YIAEZEZLR

pbmc ¢« GetResidual(pbmc,features =
heatmap_markers)

DoHeatmap(object = pbmc,features =
heatmap_markers)

# 18Y zti 100742 A& =&dt= SIEH
DoHeatmap(pbmc,heatmap_markers,cells =
subset (pbmc,downsample = 100))

VinPlot(object = pbmc, features =
"MS4A1", split.by = "groups")
DotPlot(object = pbmc, features =
c(Lyz", "cCL5", "IL32"), split.by =
"groups")

FeaturePlot(object = pbmc, features =
c("MS4A1", "CD79A"), blend = TRUE)
DimPlot(object = pbmc) + DarkTheme()
DimPlot(object = pbmc) + labs(title
'Seurat2 AtE235I0] 2 AHAUSIT\nE 2}
UMAPO| EA|=l 2,7007§f PBMC')

SeuratZ ggplot2 E%0 F7}sto] w2 A AREAF A
g 4 9t B AP MEY Hokg A3 FY

# E2E " gt4= DimPlot, FeaturePlot,
CellScatter, FeatureScatter®t Z2
ggplot2 7|HF MM EO|AM ST L|CE.

plot < DimPlot(object = pbmc) +
NoLegend()

iy

# HoverLocator= 0|Z2| “do.hover' QI%Z

CHAI B LT
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# FetchDataQt UEstH ASotEE MAE
“information® QA4E ol 7t CIOIEE HA|
o £ JAELCLH

HoverLocator(plot = plot, information =
FetchData(object = pbmc, vars =
c("ident", "PC_1", "nFeature_RNA")))

# FeaturelLocators 0|9 “do.identify’
CHA| &L CE.

select.cells « Featurelocator(plot =
plot)

M

# ggplot 2|0 ZQIE 2|o|E Z[H
LabelPoints(plot = plot, points =
TopCells(object = pbmc[["pca"]l), repel
= TRUE)

Ct= oM[o] EF
SeuratS AR T Al SFof|A] TR ofHo]
(oll: CITE-seq®] ADT 7}&-E & E3t/ulx] B4 b
olg]) Ttol| fA M 4 HUTH diREe] e
o|A| ojAJo] mj7f¥ 5 BEA| T vhEA Q] E4-2 s}
7] 18l 712 ol Alo] & AR 4 At

cbmc < CreateSeuratObject(counts =
cbmc. rna)

# ADT HO|E| 27}

chbmc[["ADT']] «
CreateAssayObject(counts = cbmc.adt)

# AL OMIO|E AHEH 24 AHH
NormalizeData(object = cbmc, assay
"RNA")
NormalizeData(object =
"ADT', method = 'CLR")

cbmc, assay

# 7|2 O{Mo] A L HH
DefaultAssay(object = cbmc)
DefaultAssay(object = cbmc) « 'ADT'
DefaultAssay(object = cbmc)

# 715 AMBSIH T O{MOJoM £ L MR
7|

FetchData(object = cbmc, vars =
c('rna_CD3E', 'adt_CD3'))

# 715 MEStH o2 OfMo[o|M HIOolH E2E

FeatureScatter(object = cbmc, featurel =
"rna_CD3E", feature2 = "adt_CD3")
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