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Monocle3: FTERIE
T

if (!requireNamespace("BiocManager", quietly = TRUE)) install.packages("BiocManager")
BiocManager::install(c(

"BiocGenerics", "DelayedArray", "DelayedMatrixStats", "limma",

"S4Vectors", "SingleCellExperiment", "SummarizedExperiment",

"batchelor", "HDF5Array", "terra", "ggrastr"
))

install.packages("devtools")

devtools::install github("cole-trapnell-lab/monocle3")

M Seurat WHHE
Monocle3 BIROIIRIU cell_data_set (CDS)., WMRAIEA Seurat Hiid, FILABEREEE:

library(Seurat)
library(monocle3)

library(SeuratWrappers)

cds <- as.cell data_set(seurat obj)

eI IAFRIM counts FERFEE:

cds <- new_cell data_set(
expression_data = seurat obj@assays$RNA@counts,
cell metadata = seurat_obj@meta.data,
gene_metadata = data.frame(
gene_short_name = rownames(seurat_obj),

row.names = rownames (seurat_obj)

FAhIE, BRAEMIZRSS

cds <- preprocess_cds(cds, num dim = 50)
cds <- reduce dimension(cds, reduction method = "UMAP")

cds <- cluster_cells(cds, resolution = le-3)

plot_cells(cds, color cells by "cell type")

plot cells(cds, color cells by "cluster")

Monocle3 B2E—E& UMAP fIR¥E, NRIRELRTE Seurat Bt —F, SRBEEEM, 1B Monocle3 i UMAP £2/F
%L learn graph HUEAN, AEMPTX—F,
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F S B E
cds <- learn_graph(cds)

plot_cells(cds,
color_cells by = "cell type",
label_groups_by_cluster = FALSE,
label_ leaves = FALSE,

label branch points = FALSE

learn_graph = UMAP EIlE—%&EFrZ (principal graph), o afF4aBEEENFIR.

RS FHE
HRNFRE—TER ("D HREERENIET cluster"), MiFE:

# AR 10 REERFHR

cds <- order cells(cds)

# AR 2 RIECEEREE

cds <- order cells(cds, root_cells = colnames(cds)[cds$cell type == "Stem"])

plot_cells(cds,
color_cells by = "pseudotime",
label cell groups = FALSE,
label_leaves = FALSE,
label branch points = FALSE

RS R LR E

track genes <- graph_test(cds, neighbor graph = "principal graph")
track genes sig <- track genes |>
dplyr::filter(q value < 0.05) |>

dplyr::arrange(q_value)

head(track genes_sig, 20)

plot_cells(
cds,
genes = head(track_genes_sig$gene_short name, 4),
show_trajectory_graph = FALSE,

FALSE

label_cell_groups

EEZER
BN ERR AR AER, EEFIHRANREE FE" TH—aRF:
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gene_modules <- find gene modules(
cds[track genes_sig$gene_ short name, ],

resolution = le-2

plot _cells(

cds,
genes = gene_modules,
label_cell_groups = FALSE,

show_trajectory graph = FALSE

Slingshot: BE&{X
PREMER, BEELRIFEMERT, Slingshot EEE:

BiocManager::install("slingshot")

library(slingshot)
library(SingleCellExperiment)

sce <- as.SingleCellExperiment(seurat_obj)

sce <- slingshot(

sce,

clusterLabels = "seurat clusters",
reducedDim = "UMAP",

start.clus = "0"

pseudotime <- slingPseudotime(sce)

head(pseudotime)

B pseudotime B—1 4 x P AUEME, SBIINN—FO M FE. AIHRML:

library(RColorBrewer)

colors <- colorRampPalette(brewer.pal(ll, "Spectral")[-6])(100)

plot(
reducedDims (sce) SUMAP,

col = colors[cut(pseudotime[, 1], breaks = 100)],
pch = 16,
asp =1

)

lines(SlingshotDataSet(sce), lwd = 2, col = "black")

W FEAREEE tradeseq :
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library(tradeSeq)

sce <- fitGAM(sce)
assocRes <- associationTest(sce)

sig_genes <- rownames (assocRes)[assocRes$pvalue < 0.05]

HELmfl: 7 PBMC 3k Lii—)R Slingshot

PBMC 3k NEHENSHEHIE (ERREIINFMALMNZERZMAE), (B Slingshot AE L EAEME —FREENTML,
RfCER"EE " NI REERE R, THN/GKEZMREEEMAR nodule0s_trajectory_sci.r FEESE PBMC 3k fEf% L
BHAER, B—IRARY1 9

Rscript scripts/single-cell/sc06_trajectory_sci.R

BiAS T PBMC 3k, 5 QC/YT—1L/PCA/UMAP/RZE | 1Z4EZH marker A8 MAR—MEERE (B. TCD4. T CD8,
NK. Monocyte, DC. Platelet), #AfS5F Slingshot M Monocyte femEE . 2RNINF. BERELE,

BRKEEMTA

PBMC 3k UMAP by celltype
Cell type assignment based on marker gene module scores
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E 1: PBMC 3k B9 UMAP, #2228 marker A HAVEIER L&, XKE R ZHTIERTSY), R2ULEENEREZSE.
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data:text/x-r-source;base64,
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Slingshot principal curve in PCA space
Curve fit in PCA (black line), then projected back onto UMAP
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B 2: Slingshot £ PCA =&ML (L), %K lineage WN—%9H X, PBMC 3k H—FAEDZREN—RE
RABMBZ BRANETIREED K, FRARMARIRAEERIER"ELRE T XEERRHOL",

Slingshot pseudotime (Lineage 1) on UMAP
Darker color = later pseudotime; grey points are not on this lineage
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Cell type distribution along Lineage 1
A well-fit curve groups cells of the same type into a narrow pseudotime window
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Marker gene expression along Slingshot Lineage 1
Points are per-cell expression; curves are LOESS smooths
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CD14 expression along pseudotime
Starting at monocytes: CD14 peaks early and decays along T/NK lineages
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B 6: BIWE CD14 KRUNKE, XM"BERGINF " EERTERN&KEGIMRE, BXEER,

BEXEREEIBCHEUEL

B8 35-45 {TRUISEEUEIL DI ECH Read10X() I readrDS() , BIXE) marker signature FIRF] start.clus,
FITORBEARTEE., EXoMMEIE (El. MMRRAE. CD8ICIZ-MA) EXERE TR EERIRRINFIE,

scVelo: FJ RNA velocity 847/

R F R EIE IXEMENAENUE", EREIZE MITEEEMI", RNA velocity FIFAZREIHE mRNA FlE 87 mRNA
RIEEBIEITE N ERRAY BN 5[, EOMEREHNBIBNINE 24556,
BIE: BEE spliced [ unspliced counts f loom 34, BEE velocyto £k

velocyto runlOx -m repeat msk.gtf /path/to/sample0l genes.gtf

Python #f:
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import scanpy as sc

import scvelo as scv
adata = scv.read("sampleOl.loom", cache=True)
adata_seurat = sc.read h5ad("analyzed.h5ad")

adata = scv.utils.merge(adata, adata_seurat)

scv.pp.filter and normalize(adata, min_shared counts=20, n_top genes=2000)

scv.pp.moments (adata, n_pcs=30, n_neighbors=30)

scv.tl.velocity(adata)

scv.tl.velocity graph(adata)

scv.pl.velocity embedding stream(adata, basis="umap", color="cell type")

SEFEFMAEGITATARSER (dynamical mode), 18184:

scv.tl.recover dynamics(adata)
scv.tl.velocity(adata, mode="dynamical")

scv.tl.velocity_graph(adata)

scv.tl.velocity pseudotime(adata)

scv.pl.scatter(adata, color="velocity pseudotime", cmap="gnuplot")

PAGA F1 CytoTRACE: {RiE#L T

PAGA JEREEMIMAL—3KE, | cluster TR, TRZENZAEAREK"H S DMEEABELE cluster”:

sc.tl.paga(adata, groups="leiden")

sc.pl.paga(adata, color=["leiden", "CST3"])

sc.tl.draw_graph(adata, init_pos="paga")

sc.pl.draw_graph(adata, color="leiden", legend loc="on data")
import numpy as np
adata.uns["iroot"] = np.flatnonzero(adata.obs["leiden"] == "0")[0]

sc.tl.dpt(adata)

sc.pl.umap(adata, color=["dpt pseudotime"], color map="viridis")

CytoTRACE Ef& &, TENL, RESTMHRE—T "2 HREEMSITHE":
devtools::install github("digitalcytometry/cytotrace")
library (CytoTRACE)
results <- CytoTRACE(as.matrix(seurat_obj@assays$RNACcounts))

seurat obj$CytoTRACE <- results$CytoTRACE

FeaturePlot(seurat_obj, features = "CytoTRACE")

05 HIHHEERTS IR 7 24T

CytoTRACE MRIRR "D HIRESHMARKRAERED", WEM. ERF/MEHAFERAR, REETRELEREE

8.
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ERBENTEES
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SMIEE (EEaiE RIBRRSEIOTY velocity 751a) o

THEIR
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e Saelens et al. 2019, . nH#E R EIEN

BioF3 10 /10


data:text/x-r-source;base64,
file:///Users/zhangdiandian/Documents/1.WorkDir/BioinfoTools/BioF3/exports/articles/single-cell/module06/index.html
file:///Users/zhangdiandian/Documents/1.WorkDir/BioinfoTools/BioF3/exports/articles/single-cell/module07/index.html
https://cole-trapnell-lab.github.io/monocle3/
https://bioconductor.org/packages/release/bioc/vignettes/slingshot/inst/doc/vignette.html
https://scvelo.readthedocs.io/
https://www.nature.com/articles/s41587-019-0071-9
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