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EXAMPLES(l): MACHINE LEARNING IN R

3. Hierachical Clustering (hc_analyzer)

-Patient-level
-Gene-level to Patient-level

# cluster.single = hc_analyzer(data_Llogfc, level="patient”, kmax=28);

# Gene-level to patient-level
cluster.multiple = hc_analyzer(data_logfc, level="multiple”, kmax=10);

## [1] "==Multi-level clustering=="
## [1] "Optimal cluster no. = 2"
## hc.clusters

## i 2
#% 168 52
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| 5. Linked to survival outcome

I. Lasso model: Mutation signature (MutSig)
2 Hierarchical clustering: RNA expression (RNA exp)
3. Age growp

oo

library{servival)
1veary(surveiner)
o _kn =

€f_lan %%

mutate(Mut_sig “wigh LRs®,

SRNA_sxp + cane_when(Kis=d-"C17,

cane_when{ACT AT~ 45",

Age_growp

T4t el ¢ wervt LR (Surv(PTS_RONTHS, PFS) - Met sipeige grewp, dets o« hm);

it el
22 Call: survfit(forsula - Surv(PFS_MONTHS, PFS) ~ Mut_sig + Age group,
L data = df_kn)
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Select Key Pathways

# 5.2. Identified Target Pattways
# 5.2.1. Dotplot ####
dplot_sig =
aotplot(gse_s1g , showCategory-10, label_format=30, split=".sign") +
facet_grid(ONTOLOGY~.5ign, scale-"free”, space-"free') +
theme(strip. text.x = elenent_text(size = 14, face = “bold"),
strip.text.y = elenent_text(size = 14, face = bold"));

print(dplot_sig);
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Pathway comparison: Ridge plot

gse_sig.target = gse_sig[gse_sighresult$ID Zin% gse.tanget.ids, asis=T]
edo = gse_sig.target;

rplot » ridgeplot(edo);

rplot;
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EXAMPLES(Il): NGS DATA ANALY SIS PIPELINE
FASTQ 1. Quality Control (QC) | Trimmed adapter
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B stage_simple=Stage IB 321 34 83.4  29.295  33.567

EXAMPLES(IIl): VIBE CODING
Vibe Coding Log-Rank Tests

Prompt to Al: “Run a log-rank test on tcga_surv to compare
survival by stage_simple. Then, run another one for
lymphovascular_invasion_present. Drop NAs for those
columns first.”

1 # Stage Test

2 tcga_surv |>

3 tidyr::drop_na(stage_simple) |>

4 dplyr::filter(stringr::str_detect(stage_simple, "Stage")) |>

5 survival::survdiff(Surv(surv_time, surv_status) ~ stage_simple, data = _)

Call:
survival::survdiff(formula = Surv(surv_time, surv_status) ~ stage_simple,
data = dplyr::filter(tidyr::drop_na(tcga_surv, stage_simple),
stringr::str_detect(stage_simple, "Stage")))

N Observed Expected (0-E)~2/E (0-E)"~2/V
stage_simple=Stage I 190 13 48.0 25.484 27.499
stage_simple=Stage IA 215 12 55.6 34.163 37.301




EXAMPLES(lII): VIBE CODING

Exercise 2: Fixing Al File Loading Code

Exercise 4: Write Your Own Prompt

You prompted an Al to write code to load the TCGA_clinical_patient.xlsx file. It gave you the following You want to create a new column called survival_years by dividing days_to_death by 365.25. Then, you

code, but it gives an error when you run it!
Al Generated Code (Broken):

¥ Code

tcga_excel <- read_excel("TCGA_clinical_patient.x1lsx")

Question: What did the Al forget to do? Fix the code so it works properly, using the strict package: : function()

notation we learned.
l Q Solution

Exercise 3: The Missing na.rm

want to keep only the patient_id and survival_years columns.

Task: Write an English or Chinese prompt that you would feed to an Al to get the correct R code. Be as specific as
possible (remember the Role, Task, Data Context, and Requirements).

I © solution >

Exercise 5: Verify Al Visualization Code

You used a good prompt to generate a density plot of survival_years. The Al gave you the following code.
> Task: Run this code in your RStudio. Does it work? Does the plot make clinical sense?

¥ Code

library(dplyr)

You want to calculate the average survival time of the patients. You give the Al this prompt: “Calculate the mean library(ggplot2)

of the days_to_death column in the tcga_data dataframe using dplyr.”
Al Generated Code:

¥ Code

# Assume tcga_data is already loaded via read_tsv()
library(dplyr)
tcga_data |>

dplyr::summarise(mean_survival = mean(days_to_death))

When you run this code, the resultis NA.

Question: Why is the result NA? How do you fix the code?

l Q Solution

library(tidyr)
library(readr)

# 1. Load data
tcga_data <- readr::read_tsv("TCGA_clinical_patient.txt")

# 2. Process data & plot
tcga_data |>
dplyr::mutate(survival_years = days_to_death / 365.25) |>
tidyr::drop_na(survival_years) |>
ggplot2::ggplot(ggplot2::aes(x = survival_years)) +
ggplot2: :geom_density(fill = "coral”, alpha = 0.5) +
ggplot2::theme_bw() +
ggplot2::labs(title = "Density Plot of Patient Survival (Years)", x = "Survival Time (
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