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barmixRQTR Fit the barmixR model for quantitative treatment resistance (QTR)
Description

Fits the Bayesian barmixR framework for joint modeling of barcode composition and population
size measurements in pooled cell populations. The model integrates barcode sequencing counts
with population size data to estimate quantitative treatment resistance (QTR) for individual cell
lines.
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Usage

barmixRQTR(
data,
control_group = NULL,
dispersion = list(psi_mean = @, psi_sd = 0.5, varphi_mean = @, varphi_sd =0.01),
control = list(chains = 3, iter_count = 1000, iter_V = 10000, cores = 3, warmup = NULL),

time_d,

q_up = 0.975,
g_lo = 0.025,
n_sam = NULL,
in_vivo = TRUE,
seed = NULL,

verbose = FALSE,
BPPARAM = NULL,

Arguments

data A list containing the following components:

* data_count: A matrix or data frame of barcode read counts. Rows corre-
spond to experimental replicates (e.g., DMSO_1) and columns correspond to
genotypes or mutations (e.g., PTEN, TSC2).

\item \code{condition_count}: A factor or character vector
specifying treatment groups corresponding to rows of
\code{data_count}.

\item \code{V}: A numeric vector of population size measurements,
representing tumor volume in \emph{in vivo} experiments or
confluency in \emph{in vitro} assays.

\item \code{condition_v}: A factor or character vector specifying
treatment groups corresponding to entries of \code{V}.

\item \code{cell_line}: A factor or character vector of cell line
identifiers corresponding to the columns of \code{data_count}.

\item \code{VT@}: Optional numeric vector of baseline population
size values used for normalization (tumor volume in
\emph{in vivo} experiments or confluency in \emph{in vitro}
assays).

\item \code{pre_composition}: Optional matrix or data frame used
to adjust barcode compositions prior to model fitting.

control_group Optional label specifying the control treatment group used for comparative anal-
ysis.
dispersion A list controlling dispersion priors in the Dirichlet-multinomial model:

* psi_mean: Mean for the log-normal prior on the precision parameter psi
(default: 0).

\item \code{psi_sd}: Standard deviation for the log-normal prior
on \code{psi} (default: 0.5).



control

time_d
q_up
g_lo

n_sam

in_vivo

seed
verbose

BPPARAM

Details
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\item \code{varphi_mean}: Mean for the log-normal prior on the
variance parameter \code{varphi} (default: 0).

\item \code{varphi_sd}: Standard deviation for the log-normal
prior on \code{varphi} (default: 0.01).
A list of control parameters:

¢ chains: Number of MCMC chains (default: 3).

\item \code{iter_count}: Iterations used to fit the barcode
composition model (default: 1000).

\item \code{iter_V}: Iterations used to fit the population size
model (default: 10000).

\item \code{cores}: Number of CPU cores used for Stan sampling
(default: 3).

\item \code{warmup}: Optional number of warm-up iterations passed
to Stan. If \code{NULL}, Stan default behavior is used.

Duration of the experiment used for estimating treatment resistance.
Upper quantile threshold used in downstream filtering (default: 0.975).
Lower quantile threshold used in downstream filtering (default: 0.025).

Number of posterior samples retained for downstream analysis (defaults to half
of min(iter_count, iter_V)).

Logical indicating the experimental setting. If TRUE, population size corresponds
to tumor volume in in vivo experiments and is modeled using a log-normal like-
lihood. If FALSE, population size corresponds to confluency in in vitro assays
and is modeled using a beta likelihood.

Optional integer seed used for reproducible Stan sampling.
Logical; if TRUE, informational messages are printed during model fitting.

Optional BiocParallelParam object used to determine parallel workers for
Stan sampling.

Reserved for future extensions.

Population size measurements correspond to tumor volume in in vivo experiments or cellular con-
fluency in in vitro assays. Barcode counts are modeled using a Dirichlet-multinomial distribution to
account for compositional sequencing data, while population size measurements are modeled using
a log-normal likelihood for tumor volume (in vivo) or a beta likelihood for confluency (in vitro).

Posterior inference is performed using Hamiltonian Monte Carlo implemented in rstan.

Value

An object of class barmixR_fit. This is a list containing:

e fit_dir_mult: Fitted Dirichlet-multinomial model for barcode counts.
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\item \code{fit_V}: Fitted model for population size
(tumor volume in \emph{in vivo} experiments or confluency in
\emph{in vitro} assays).

\item \code{L}: Number of unique cell lines.

\item \code{iter_count}, \code{iter_V}, \code{chains}: MCMC
parameters used for model fitting.

\item \code{data_count}, \code{V}, \code{VT0}: Input data used
after preprocessing and filtering.

\item \code{group}, \code{group_V}: Numeric identifiers for
treatment groups.

\item \code{condition_count}, \code{condition_v}: Treatment
labels for barcode counts and population size data.

\item \code{control_group}: Identifier for the control group.

\item \code{n_sam}: Number of posterior samples retained for
downstream analysis.

\item \code{in_vivo}: Logical indicating whether the model was
fitted using the \emph{in vivo} likelihood.

Examples

set.seed(1)

H mmmm oo
## Simulate small example data
e

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_rep1
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1"”, "DMSO_rep2",
"TreatA_rep1”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”"DMSO"”, "DMSO", "TreatA"”, "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)
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# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=YV,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

)
## Fit model (fast settings for example only)

## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,
time_d = 10,
control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores = 1
),
seed = 123
)
## inspect result
names(fit)
barmixR_fit Class barmixR_fit
Description

Object returned by barmixRQTR().

Details
Contains fitted Bayesian models and associated metadata for barcode composition and population
size.

Value

An object of class barmixR_f1it.

See Also

barmixRQTR
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fractionRatio Compute ratios of relative barcode abundance between treatments

Description

Computes the ratio of relative barcode abundance for each cell line between treatment groups and a
control group using posterior samples of barcode fractions obtained from the barmixR model.

Usage

fractionRatio(model, sampled_fraction, g_up = 0.975, g_lo = 0.025)

Arguments

model An object of class barmixR_fit returned by barmixRQTR containing:

* names_cell: Vector of cell line identifiers.

* control_group: Name of the control group.

e condition_count: Vector of treatment conditions.

* n_sam: Number of posterior samples retained.

¢ L: Number of cell lines.

¢ K: Number of treatment conditions.
sampled_fraction

A list of matrices containing posterior samples of barcode fractions for each
treatment condition, typically generated by ppcBarcodes().

q_up Upper quantile threshold used to remove extreme values (default: 0.975).
g_lo Lower quantile threshold used to remove extreme values (default: 0.025).
Details

Posterior samples of barcode composition are derived from the Dirichlet-multinomial component of
the model. Relative abundance ratios are calculated for each treatment relative to the control group
and summarized using log-transformed values.

Value

An object of class barmixR_result containing:

* plot_ratio_fraction: A ggplot2 violin plot showing log-ratios of relative barcode abun-
dance.

\item \code{li_sam_ratio_relative}: A list of matrices containing
computed relative abundance ratios.

\item \code{type}: Result type ("fraction_ratio”).
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Examples

set.seed(1)

oo
## Simulate small example data
R

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_rep1
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1", "DMSO_rep2",
"TreatA_repl1"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”DMSO", "DMSO"”, "TreatA”, "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=V,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores =1

),

seed = 123

H —mmmm oo
## Posterior Predictive Checks for Barcode Counts
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ppc <- ppcBarcodes(fit)
e
## Estimate fraction ratios

oo

ratio_res <- fractionRatio(

model = fit,

sampled_fraction = ppc$sampled_fraction
)
## plot

ratio_res$plot_ratio_fraction

populationRatio Compute ratios of population size between treatments

Description

Computes ratios of population size between treatment groups and a control group using posterior
samples obtained from the barmixR model.

Usage
populationRatio(
model,
sampled_elements,
q_up = 0.975,
q_lo = 0.025,
control_group = NULL
)
Arguments
model An object of class barmixR_fit returned by barmixRQTR containing:

e condition_v: Vector of treatment condition labels.
e K: Number of treatment conditions.
* n_sam: Number of posterior samples retained.

* in_vivo: Logical indicating whether population size corresponds to tumor
volume (in vivo) or confluency (in vitro).

sampled_elements

A named list of posterior samples of population size (tumor volume in in vivo ex-
periments or confluency in in vitro assays), typically generated by ppcPopulation().

g_up Upper quantile threshold used to remove extreme values (default: 0.975).
g_lo Lower quantile threshold used to remove extreme values (default: 0.025).

control_group Optional name of the control treatment group.
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Details

Population size corresponds to tumor volume in in vivo experiments or cellular confluency in in vitro
assays. Posterior samples of population size are obtained from the population model component of
barmixRQTR(), typically using ppcPopulation(). Ratios are calculated relative to the control
group and summarized using log-transformed values.

Value

An object of class barmixR_result containing:

* plot_ratio_population: A ggplot2 violin plot showing log-ratios of population size be-
tween treatments.

\item \code{merged_data}: Data frame used for visualization.

\item \code{li_sam_ratio_V}: List containing computed population
size ratios.

\item \code{type}: Result type ("population_ratio").

Examples

set.seed(1)

B oo
## Simulate small example data
H —mmmm oo

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_repl
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@("clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1"”, "DMSO_rep2",
"TreatA_repl"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”DMSO"”, "DMSO", "TreatA”, "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input

data <- list(
data_count = data_count,
condition_count = condition_count,
V=V,
condition_v = condition_count,
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cell_line = factor(colnames(data_count))

)

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains =1,
iter_count = 50,
iter_V = 50,
cores =1

)?
seed = 123

H mm oo
## Posterior Predictive Check for Population Size
e

ppc_pop <- ppcPopulation(fit)

#H# -
## Estimate ratios of population size
#H# -
ratio_pop <- populationRatio(
model = fit,
sampled_elements = ppc_pop$sampled_population
)
## plot

ratio_pop $plot_ratio_population

ppcBarcodes Posterior predictive checks for barcode composition

Description

Performs posterior predictive checks (PPC) for barcode composition modeled using the Dirichlet-
multinomial component of the barmixR model. Observed barcode counts are compared with pre-
dicted counts from the posterior distribution to assess model fit and uncertainty.

Usage
ppcBarcodes(model, g_up = 0.975, g_lo = 0.025)

Arguments

model An object of class barmixR_fit returned by barmixRQTR() containing:

e fit_dir_mult: Fitted Dirichlet-multinomial model.
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* group: Numeric identifiers for treatment groups.

* condition_count: Treatment labels for barcode data.
* chains: Number of MCMC chains used during fitting.
* L: Number of cell lines.

* names_cell: Cell line identifiers.

* data_count: Observed barcode count matrix.

e K: Number of treatment groups.

* n_sam: Number of posterior samples retained.

g_up Upper quantile threshold used for uncertainty visualization.
g_lo Lower quantile threshold used for uncertainty visualization.
Details

Posterior predictive distributions are visualized using violin plots, with observed counts overlaid for
each cell line and treatment condition.

Value

An object of class barmixR_diagnostic, containing:
* ppc_plot: A ggplot2 posterior predictive check visualization for barcode composition.

\item \code{sampled_fraction}: Posterior samples of barcode
compositional fractions used for downstream analysis.

\item \code{type}: Result type ("ppc_barcodes"”).

Examples

set.seed(1)

B —mmm oo
## Simulate small example data
R

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_repl
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@("clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1"”, "DMSO_rep2",
"TreatA_rep1"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”DMSO", "DMSO", "TreatA”, "TreatA"))
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# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=V,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

)

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores = 1

),
seed = 123

R
## Posterior Predictive Checks for Barcode Counts
e

ppc <- ppcBarcodes(fit)

# plot PPC
ppc$ppc_plot

# posterior sampled fractions
names (ppc$sampled_fraction)

ppcPopulation Posterior predictive checks for population size

Description

Performs posterior predictive checks (PPC) for population size data modeled in the barmixR frame-
work. Population size corresponds to tumor volume in in vivo experiments or cellular confluency in
in vitro assays.

Usage
ppcPopulation(model, q_up = 0.975, gq_lo = 0.025)
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Arguments
model An object of class barmixR_fit returned by barmixRQTR containing:
* condition_v: Vector of treatment labels.
» fit_V: Fitted population size model (tumor volume in in vivo experiments
or confluency in in vitro assays).
* V: Observed population size measurements.
* n_sam: Number of posterior samples retained.
* VTO: Optional baseline population size values used for normalization.
g_up Upper quantile threshold (unused; kept for API compatibility).
g_lo Lower quantile threshold (unused; kept for API compatibility).
Details

Posterior predictive samples are generated from the population size component of the barmixR
model fitted by barmixRQTR(). Observed values are compared with predicted values to assess
model fit and uncertainty. Predictive distributions are visualized using violin plots with observed
measurements overlaid.

Value
An object of class barmixR_diagnostic containing:
* ppc_plot: Posterior predictive check plot.

\item \code{ppc_plot_normalized}: Posterior predictive check plot
for normalized population size values (if \code{VT@} is provided).

\item \code{ppc_data}: Data used for visualization.

\item \code{sampled_population}: Posterior predictive samples of
population size.

\item \code{type}: Result type ("ppc_population”).

Examples

set.seed(1)

e
## Simulate small example data
e

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_repl
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)
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colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1", "DMSO_rep2",
"TreatA_repl"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”DMSO", "DMSO", "TreatA”, "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=1V,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

)

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores =1

)?
seed = 123

e
## Posterior Predictive Check for Population Size
H mmmm oo

ppc_pop <- ppcPopulation(fit)

## visualize PPC
ppc_pop$ppc_plot

QTRDecision Rank treatments within each cell line using QTR boxplot summaries

Description

Visualizes quantitative treatment resistance (QTR) by ranking treatments within each cell line using
the summary statistics returned by QTRresistance().
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Usage

QTRDecision(
model,
summary_table,
cell_order = NULL,

ncol = 4,
legend_text = NULL
)
Arguments
model An object of class barmixR_fit returned by barmixRQTR containing names_cell.

summary_table Data frame returned by QTRresistance(). It must contain the columns:

e cell

* treat

* median

* 25

* 75

* lower_whisker
e upper_whisker

cell_order Optional character vector giving the desired order of cell-line panels.
ncol Number of columns in the combined panel layout.
legend_text Optional annotation shown beneath the combined figure.

Details

Treatments are ordered within each cell line by the posterior median QTR estimate. The plot dis-
plays boxplot-style summaries using the interquartile range, whiskers, and median.

Value
An object of class barmixR_result containing:

* rank_plot: Combined multi-panel rank plot.
* rank_summary: Summary table used for plotting, including within-cell ranks.

* type: Result type ("QTR_decision").

Examples

set.seed(1)

e
## Simulate small example data
e e

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_rep1
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
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25, 24, 23, 21, 19 # TreatA_rep2
)?
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1", "DMSO_rep2",
"TreatA_repl"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c("DMSO", "DMS0"”, "TreatA", "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=YV,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

)

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores =1

),

seed = 123

i —mmm oo
## Full downstream pipeline
e

# barcode PPC
ppc_bar <- ppcBarcodes(fit)

# fraction ratios
frac_ratio <- fractionRatio(
model = fit,
sampled_fraction = ppc_bar$sampled_fraction

)

# population PPC
ppc_pop <- ppcPopulation(fit)
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# population ratios
pop_ratio <- populationRatio(
model = fit,
sampled_elements = ppc_pop$sampled_population

)

# resistance estimation

res <- QTRresistance(
model = fit,
li_sam_ratio_relative = frac_ratio$li_sam_ratio_relative,
li_sam_ratio_V = pop_ratio$li_sam_ratio_V

)

B mm oo
## Decision plot
e

decision <- QTRDecision(
model = fit,
summary_table = res$summary_table

)

## visualize ranking
decision$rank_plot

QTRheatmap Visualize quantitative treatment resistance (QTR) using bubble
heatmaps

Description

Visualizes quantitative treatment resistance (QTR) differences between cell lines and treatments us-
ing bubble heatmaps. The visualization is derived from posterior summaries of treatment resistance
computed with QTRresistance().

Usage

QTRheatmap(
model,
summary_table,
q_up = 0.975,
q_lo = 0.025,
min_w = 1
max_w = 8
min_b = 1,
max_b = 8

Arguments

model An object of class barmixR_f1it returned by barmixRQTR containing condition_count.
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summary_table Data frame returned by QTRresistance() containing summary statistics for
treatment resistance. The table must include the columns:
e cell: Cell line identifier.
* treat: Treatment identifier.
¢ mean: Mean treatment resistance estimate.
¢ CDF: Cumulative distribution function value for resistance estimates.

g_up Upper quantile threshold (unused; retained for API compatibility).

g_lo Lower quantile threshold (unused; retained for API compatibility).

min_w Minimum bubble size used in the within-treatment heatmap.

max_w Maximum bubble size used in the within-treatment heatmap.

min_b Minimum bubble size used in the treatment-level heatmap.

max_b Maximum bubble size used in the treatment-level heatmap.
Details

Bubble size represents the magnitude of resistance differences, while color indicates the direction
of resistance change.

Value

An object of class barmixR_result containing:

* heatmap_within: Bubble heatmap showing pairwise resistance differences between cell lines
within each treatment.

\item \code{heatmap_treatment}: Bubble heatmap summarizing
resistance differences across treatments.

\item \code{type}: Result type ("QTR_heatmap”).

Examples

set.seed(1)

e
## Simulate small example data
e e

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_rep1
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1"”, "DMSO_rep2",
"TreatA_rep1”, "TreatA_rep2")
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# treatment labels

condition_count <- factor(c("DMSO", "DMS0"”, "TreatA", "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=YV,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

## Fit model (fast settings for example only)

QTRheatmap

## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains =1,
iter_count = 50,
iter_V = 50,
cores =1

),

seed = 123

i —mmmmmmmm oo
## Full downstream pipeline
e

# barcode PPC
ppc_bar <- ppcBarcodes(fit)

# fraction ratios
frac_ratio <- fractionRatio(
model = fit,
sampled_fraction = ppc_bar$sampled_fraction

)

# population PPC
ppc_pop <- ppcPopulation(fit)

# population ratios
pop_ratio <- populationRatio(

model = fit,

sampled_elements = ppc_pop$sampled_population
)

# resistance estimation
res <- QTRresistance(
model = fit,
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li_sam_ratio_relative = frac_ratio$li_sam_ratio_relative,
li_sam_ratio_V = pop_ratio$li_sam_ratio_V

)

e
## Heatmap visualization
e e

heat <- QTRheatmap(
model = fit,
summary_table = res$summary_table

)

## within-treatment heatmap
heat$heatmap_within

## treatment-level heatmap
heat$heatmap_treatment

QTRresistance Estimate quantitative treatment resistance (QTR)

Description

Estimates quantitative treatment resistance (QTR) for each cell line by combining posterior samples
of barcode relative abundance and population size ratios derived from the barmixR model.

Usage

QTRresistance(
model,
li_sam_ratio_relative,
li_sam_ratio_V,

q_up = 0.975,
g_lo = 0.025
)
Arguments
model An object of class barmixR_fit returned by barmixRQTR containing:

* names_cell: Vector of cell line identifiers.
* n_sam: Number of posterior samples retained.
e L: Number of cell lines.
e time_d: Duration of the experiment.
li_sam_ratio_relative
A list of matrices containing posterior ratios of relative barcode abundance, typ-
ically generated by fractionRatio().
1i_sam_ratio_V A list of vectors containing posterior ratios of population size (tumor volume
in in vivo experiments or confluency in in vitro assays), typically generated by
populationRatio().
g_up Upper quantile threshold used to remove extreme values (default: 0.975).
g_lo Lower quantile threshold used to remove extreme values (default: 0.025).
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Details

Population size corresponds to tumor volume in in vivo experiments or cellular confluency in in
vitro assays. Treatment resistance is computed from posterior ratios of relative barcode abundance
and population size, and summarized across posterior samples.

The function computes resistance distributions, cumulative distribution function (CDF) statistics,
and summary values for each treatment and cell line.

Value
An object of class barmixR_result containing:

* treatment_resistance: Violin plot showing posterior distributions of quantitative treatment
resistance (QTR).

\item \code{summary_table}: Data frame summarizing treatment

resistance statistics for each cell line and treatment,

including:

\itemize{
\item \code{cell}: Cell line identifier.
\item \code{treat}: Treatment identifier.
\item \code{mean}: Mean resistance estimate.
\item \code{median}: Median resistance estimate.
\item \code{sd}: Standard deviation of resistance estimates.
\item \code{g25}: First quartile (25th percentile).
\item \code{q75}: Third quartile (75th percentile).
\item \code{lower_whisker}: Lower whisker of the resistance distribution.
\item \code{upper_whisker}: Upper whisker of the resistance distribution.
\item \code{CDF}: Cumulative distribution function value

evaluated at zero resistance.

}
* type: Result type ("QTR").

Examples

set.seed(1)

e
## Simulate small example data
e

# barcode count matrix (4 samples x 5 clones)
data_count <- matrix(
c(
20, 22, 24, 23, 21, # DMSO_repl
21, 23, 25, 22, 20, # DMSO_rep2
26, 25, 22, 20, 18, # TreatA_repl
25, 24, 23, 21, 19 # TreatA_rep2
),
nrow = 4,
byrow = TRUE
)

colnames(data_count) <- paste@(”clone”, 1:5)
rownames(data_count) <- c("DMSO_rep1"”, "DMSO_rep2",
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"TreatA_repl"”, "TreatA_rep2")

# treatment labels
condition_count <- factor(c(”DMSO"”, "DMSO", "TreatA”, "TreatA"))

# population size (e.g. tumor volume)
V <- c(300, 280, 100, 120)

# assemble input
data <- list(
data_count = data_count,
condition_count = condition_count,
V=V,
condition_v = condition_count,
cell_line = factor(colnames(data_count))

)

## Fit model (fast settings for example only)
## Note: iteration numbers are intentionally small to ensure the example runs quickly.
## For real analysis, increase iterations (e.g., 10000) and use multiple chains.

fit <- barmixRQTR(

data = data,

time_d = 10,

control = list(
chains = 1,
iter_count = 50,
iter_V = 50,
cores =1

),

seed = 123

e
## Downstream analysis pipeline
e e

# barcode PPC
ppc_bar <- ppcBarcodes(fit)

# fraction ratios
frac_ratio <- fractionRatio(
model = fit,
sampled_fraction = ppc_bar$sampled_fraction

)

# population PPC
ppc_pop <- ppcPopulation(fit)

# population ratios
pop_ratio <- populationRatio(
model = fit,
sampled_elements = ppc_pop$sampled_population

B oo
## Estimate QTR
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res <- QTRresistance(
model = fit,
li_sam_ratio_relative = frac_ratio$li_sam_ratio_relative,
li_sam_ratio_V = pop_ratio$li_sam_ratio_V

)

## visualize resistance
res$treatment_resistance

QTRresistance
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