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MOFA2 (Multi-Omics Factor Analysis v2) F#REEFEDBENSEAFEIEPRIERET. 8TEFHEIR—FEHZOH
BETEER, TTLURRA"ZAFMAY PCA", AT MOFA2 B0 CLL (IBMHEMEANR) MEEE—RBRERE,

iR EESERII%

MOFA?2 &S KAEVEUREIESL MultiAssayExperiment Y%, CLL 2UEEEE 4 TMHFE (mMRNA, Methylation,
Mutations. Drug response) #1200 MEZ,

library (MOFA2)
library(ggplot2)

# WA cLL REIEEE
file <- system.file("extdata", "CLL data.hdf5", package = "MOFA2")

model <- load model(file)

# BEEMEAER

model

AR MKINERAREY -
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# MIEMEFIREIE MOFA KR
data list <- list(
mMRNA = rna_final,
Methylation = meth_final,

Protein = prot_final

mofa_obj <- create mofa(data list)

# RESE
data_opts <- get_default_data_options(mofa_obj)
model opts <- get default model options(mofa obj)

model opts$num factors <- 15
train opts <- get default training options(mofa_ obj)
train opts$convergence mode <- "slow"

train opts$seed <- 42

mofa_obj <- prepare mofa(mofa_obj,

data options data_opts,

model options = model_ opts,

training options = train_opts)

# %k (FE Python EHLE mofapy2)

model <- run _mofa(mofa obj, outfile = "mofa model.hdf5")

hERR
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Variance explained per view per factor
Factors capturing cross-view variation are biologically most interesting

single_group
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Factor1

view_0 view_1

# WE: TRET, JIRAFRE

plot_variance_explained(model, x = "view", y = "factor")

Total variance explained per view
How much of each omics layer is captured by the MOFA model

single_group
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# BMAZEHRMERFRENS A E

plot_variance_explained(model, plot_total

URETRAFRE-BESHZERN, ERREOZZEHFFEY

BEREMEEN.

EFIRE
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MREZEEHET, CHENEBEAZNHABES, &

RE (weights) HIFRETEFHPLEFEER, NELHMERFIERIZEFHIXOME .

Factor 1: top features in view_0

Features with highest absolute weight drive this factor
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Weight
1, nfeatures = 15)

plot top weights(model, view = "mRNA", factor

XL top FHERT UEAEMEE DT (GSEA. GO), BEMNERSEHREE MR,

RFIo58E5H
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Factor 1 vs Factor 2
Each point is a sample; separation indicates distinct biology

05 MOFA2 EFHHrsEs
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# H Factor 1 ] Factor 2 EfMRE, RIEERE
plot_factor(model, factors = c(1, 2), color_by = "IGHV")
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# RFZENEXYE CEERER MR 0)

plot_ factor cor(model)
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Data completeness across views and samples
Grey = missing; MOFA handles partial overlap natively

N=100

view_1
D=1000

view_label

view_0
D=1000

sample

# BRERBENRAEEEAES

plot_data_overview(model)

CLL #¥E&EH Mutations RERAIR %, {E MOFA2 BEIERLMIE,

R FHIEF T
SHRFNER, T—SRERCHENFAN:

library(msigdbr)
library(fgsea)

# JREY Factor 1 7f mRNA EHIINE

weights <- get_weights(model, views = "mRNA", factors = 1, as.data.frame = TRUE)
gene_ranks <- setNames(weights$value, weights$feature)

gene_ranks <- sort(gene_ranks, decreasing = TRUE)

# F Hallmark EREEM GSEA
hallmark <- msigdbr(species = "Homo sapiens", category = "H")

pathways <- split(hallmark$gene_symbol, hallmark$gs_name)

fgsea_res <- fgsea(pathways, gene_ranks, minSize = 15, maxSize = 500)

head(fgsea_res[order(pval), ], 10)

SERR
. MOFA2 B3I

e MOFA2 it (Argelaguet et al. 2020)
¢ mofapy2 Python £
o fgsea EENIT
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https://biofam.github.io/MOFA2/tutorials.html
https://doi.org/10.1186/s13059-020-02015-1
https://pypi.org/project/mofapy2/
https://bioconductor.org/packages/fgsea/
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e msigdbr EFE

HABXEMELNRS [£(EF3]
RRNEZTREAT, DEEMERFHMAIR,
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https://cran.r-project.org/web/packages/msigdbr/
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