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library(Seurat)

# 2B CITE-seq #E (BEE rRna F] aADT)
data_dir <- "~/biof3-data/pbmc5k-citeseq/filtered_feature_ bc_matrix"
counts <- ReadlOX(data.dir = data_dir)

# Bl Seurat XHR: RNA fENE assay, ADT fENEISS assay
cbmc <- CreateSeuratObject(counts = counts$ Gene Expression”, project = "PBMC5K CITE")

cbmc[["ADT"]] <- CreateAssayObject(counts = counts$ Antibody Capture”)

# RNA tREL + BEEE + pca
DefaultAssay(cbmc) <- "RNA"

cbmc <- NormalizeData (cbmc)

cbmc <- FindVariableFeatures (cbmc)
cbmc <- ScaleData(cbmc)

cbmc <- RunPCA(cbmc)

# ADT Al CLR Y3—1t (Centered Log Ratio), BEEHIMES
DefaultAssay(cbmc) <- "ADT"

cbmc <- NormalizeData(cbmc, normalization.method = "CLR", margin = 2)
cbmc <- ScaleData(cbmc)

cbmc <- RunPCA(cbmc, reduction.name = "apca")

RNA 1 ADT B9)3— AXRE: RNA A LogNormalize , ADT F§ CLR (margin = 2 B IR CLR), ED !
58 PCA I3, F§ WNN IEE(IHEEMINNEH, BESHE LEREMpELE:

# WNN: fRIEMT reduction ERHBE
cbmc <- FindMultiModalNeighbors (
cbmc,
reduction.list = list("pca", "apca"),

dims.list = list(1:30, 1:18)

# 7£ wNN B Lf# uMap FORE

cbmc <- RunUMAP(cbmc, nn.name = "weighted.nn", reduction.name = "wnn.umap")
cbmc <- FindClusters(cbmc, graph.name = "wsnn", resolution = 0.5)

# B

DimPlot(cbmc, reduction = "wnn.umap", label = TRUE)

55152 IfY cbmcemeta.data E%%ﬁfm—ﬂ seurat _clusters , Reductions(cbmc) BRZH wnn.umap , LEER=35K
UMAP (R A RNA. RF ADT. WNN B£5) BESEZ: WNN IRAEDBLR LET%, £HR T ARANIE CD4/CDS
W,

BE3LTffl: 5k PBMC CITE-seq £ WNN

EREMIA module0s cite seq sci.r B EEMRIETZER T —iE, FAE 10x EJ 5k PBMC CITE-seq #U3E (Gene
Expression + 32 MK TotalSeq-B panel, ~37 MB):

Rscript scripts/single-cell/sc08 citeseq sci.R
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Readl0x BE&NIFLEFEER > 95332 RNA 1 ADT assay - RNA f# LogNormalize + PCA.

Clustering across three UMAP embeddings
Same WNN cluster labels projected onto RNA-only, ADT-only, and WNN joint UMAP

RNA only

reduction = 7£ WNN E]|_Lf# Leiden BZ£H] wnn.umap , [&
2—13 rna.umap ] adt.umap AARXLE, QC ZEAMEBT 4000 ZP4MAE,
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Near 1 = cell identity driven by RNA; near 0 = driven by ADT
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CD3: RNA vs protein expression
ADT signal is sharper and more digital, making cell-type boundaries cleaner
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ADT panel expression per cluster
Antibody signatures can directly annotate cluster identity
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5k PBMC CITE-seq WNN clustering
Leiden clustering on the joint RNA + ADT neighbor graph
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