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# HIREE
if (!requireNamespace("devtools", quietly = TRUE)) install.packages('"devtools")
devtools::install github(

"GreenleafLab/ArchR",

ref = "master",

repos = BiocManager::repositories()

library(ArchR)
addArchRThreads (threads = 8)
addArchRGenome ( "hg38") # PBMC 10k @ AZREUE

# M fragment XH6JE Arrow (& sample )

ArrowFiles <- createArrowFiles(

inputFiles = "~/biof3-data/pbmclOk-scatac/atac_fragments.tsv.gz",
sampleNames = "pbmclOk",

minTSS = 4, # TSS enrichment RKE (HE > ¢ FEWF)
minFrags = 1000, # MBI fragment %X

addTileMat = TRUE,

addGeneScoreMat = TRUE

proj <- ArchRProject(ArrowFiles, outputDirectory = "pbmclOk ArchR")

# KPR doublet
proj <- addDoubletScores (proj)
proj <- filterDoublets(proj)

minTss ] minFrags = SCATAC MUMIZXEE QC [J#4: TSS enrichment RIE S BB EFEHE FICIAN =M,
fragment FEHENFRE.

REAENIZREE LSI:

proj <- addIterativeLSI(proj, useMatrix = "TileMatrix", name = "IterativeLSI")
proj <- addUMAP (proj, reducedDims = "IterativeLSI")

proj <- addClusters(proj, reducedDims = "IterativeLSI")

plotEmbedding(proj, colorBy = "cellColData", name = "Clusters")

TterativeLSI s ArchR#5f: BRI TH top A tile #fl—)% LSI, REGSHIE top AIZL tile M5 IR—X FHIREUEIX
HER,

peak EEIID T

X5 tile #5e3RE, BIEMERDITHEES call peak:
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# RNE cluster 4R pseudobulk bigwWig, BHEFA MACS2

proj <- addGroupCoverages(proj, groupBy = "Clusters")

proj <- addReproduciblePeakSet(proj, groupBy = "Clusters")
proj <- addPeakMatrix(proj)

# 1% cluster IHFE peak
markerPeaks <- getMarkerFeatures(

ArchRProj = proj,

useMatrix = "PeakMatrix",
groupBy = "Clusters"
)
plotMarkerHeatmap (markerPeaks, cutOff = "FDR <= 0.01 & Log2FC >= 1")

peak AR Z"AREXE", BEECERMLEREREFERFA, MM motif E&:

proj <- addMotifAnnotations(proj, motifSet = "cisbp", name = "Motif")

enrichMotifs <- peakAnnoEnrichment (

seMarker = markerPeaks,

ArchRProj = proj,

peakAnnotation = "Motif",

cutOff = "FDR <= 0.1 & Log2FC >= 0.5"

plotEnrichHeatmap(enrichMotifs, n = 7, transpose = TRUE)

81 cluster EEHRAY motif FIRZFIBT" XD cluster T AMEEE"WEEILE, AEM RNA RERY marker EFERZX
JOUERT

£ ATAC 1 RNA 335F

MR EIRA scRNA-seq RISEEEE (kB E—HEEZARA Multiome GEX), BATLAIE RNA &Y cell type FrE"E"2l ATAC
e
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library(Seurat)

rna <- readRDS("pbmc_rna_annotated.rds")

proj <- addGeneIntegrationMatrix(

ArchRProj = proj,
useMatrix = "GeneScoreMatrix",
matrixName = "GeneIntegrationMatrix",
reducedDims = "IterativeLSI",
seRNA = rna,
addToArrow = TRUE,
groupRNA = "cell type",
nameCell = "predictedCell",
nameGroup = "predictedGroup",
nameScore = "predictedScore"

)

plotEmbedding(proj, colorBy = "cellColData", name = "predictedGroup")

GeneScoreMatrix e ArchR 7 peak Efii E{HiTtHA"ERFRE"KIE, IR RNA REMRBEBEAE. WREEEZ 10x
Multiome, RNA #] ATAC RERE—4iE, MABMES, EIFIE barcode XI557EN17],

FH Signac Bk~

Signac 18 ATAC #4&5L Seurat B Assay, WMRMIEELEERE Seurat £, FIESEENA:
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library(Signac)

library(Seurat)

counts <- Readl0X_h5("~/biof3-data/pbmclOk-scatac/atac_filtered peak_bc_matrix.h5")

metadata <- read.csv("~/biof3-data/pbmclOk-scatac/atac_singlecell.csv", row.names = 1)

chrom assay <- CreateChromatinAssay (

counts = counts,

sep = c(":", "=y,

genome = "hg38",

fragments = "~/biof3-data/pbmclOk-scatac/atac_fragments.tsv.gz",

min.cells = 10,

min.features = 200

pbmc <- CreateSeuratObject(chrom assay, assay = "peaks", meta.data = metadata)

pbmc <- NucleosomeSignal (pbmc)

pbmc <- TSSEnrichment (pbmc, fast = FALSE)

pbmc <- RunTFIDF (pbmc)

pbmc <- FindTopFeatures(pbmc, min.cutoff = "g0")

pbmc <- RunSVD (pbmc)

pbmc <- RunUMAP(pbmc, reduction = "lsi", dims = 2:30)

pbmc <- FindNeighbors(pbmc, reduction = "lsi", dims = 2:30)

pbmc <- FindClusters(pbmc, algorithm = 3, verbose = FALSE)

DimPlot (pbmc, label = TRUE) + NoLegend()

dims = 2:30 =& Signac HFEEM— convention: LSI ME— T EEBETNNFRAESEEX, RIERERREHNE
REEE,

ELR: PBMC 10k scATAC 3£ Signac

EEEMZA modulell scatac sci.R A 10x Genomics A PBMC 10k scATAC v2 #iE (filtered peak matrix +
singlecell.csv, #J 200 MB) E—i& Signac M ERIE. BRIEITEM 10x EMTEHEIES] ~/biof3-data/pbmelok-

scatac/ o

Rscript scripts/single-cell/scll scatac_sci.R

MIZIFS: Read10x_h5 IE peak matrix > cCreateChromatinAssay EIIH > EF singlecell.csv BiY QC 18iTiTIE >
RUnTFIDF + RunsvD (LSI) - UMAP + Leiden Rz > Z& peak - AJflft,
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BRKEETA

scATAC QC: sequencing depth and signal quality
Higher fraction in peaks = signal concentrated in meaningful open regions

Fragments vs fraction in peaks Fragment count distribution
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SCATAC UMAP: TF-IDF + LSI clustering
15 clusters, dims 2:30 (skipping dim 1)
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LSI component correlation with sequencing depth
Dim 1 is typically depth-correlated (red); downstream analysis starts from dim 2
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Top differential peaks per cluster
Top 2 peaks by avg_log2FC for each cluster
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chr5-173451837-173452726 chr6-101845352-101846170 chr4-152606601-152607509
10 10 10
4 4 ) 5
Y 3 N oo 3 o 0 4
g . 2 & 2 g 3
£ £ £ . 2
S 1 =l ; 3 ’
10 0 -10 0 -10 0
10 5 0 5 10 10 5 0 5 10 10 5 0 5 10
umap_1 umap_1 umap_1
chr12-95805532-95806445 chr10-21764559-21765455 chr14-85701030-85701525

10 : 10 Y 10

umap_2
o
nN w
umap_2
o
o = N W b~ O
umap_2
o
3
.
R
o = N W A~ O

umap 1 umap_1 umap_1

E 5: B 6 1 cluster #E&RENESR peak £ UMAP LA RS, SKFRIEREBXEME"XT peak FEHLMRE
IAT". MR- peak FERETBHNERNGBF L, MEEEZENXT cluster BIS17 .,

Peak fragment distribution per cluster
Confirms clustering is not driven by sequencing depth
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