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YOU

Search cBioPortal for recent, large-scale genomic sequencing datasets of
pancreatic ductal adenocarcinoma (PDAC) that include both tumor and
matched normal samples.

Then, for the selected dataset(s): 1) KRAS variant analysis: Create a histogram
showing the six most common KRAS variants among KRAS-mutated tumors.
Label each bar with the specific variant (e.g., G12D, G12V) and the number of
patients harboring that variant.

2) Survival analysis: For the three most prevalent KRAS variants, generate
Kaplan-Meier curves comparing overall survival (OS) across patient groups
defined by each variant.



AGENT

[ **Analysis Complete**

0 KRAS mutations prevalent in 92.9% of PDAC patients, significant survival
differences found

**Key Findings:**
* 92.9% of patients have KRAS mutations (1,889/2,034)
* G12D most common variant: 42.5% of patients, shortest survival (15.4mo)
¢ 3 main KRAS variants: G12D (42.5%), G12V (33.6%), G12R (16.7%)
* Statistically significant survival differences among KRAS variants
(p<0.0001)
» Wild-type KRAS patients have best survival at 24.2 months

**Key Files:**
0 "kras variants histogram.png" (86.2 KB)
0 kaplan meier kras variants.png (184.4 KB)
0 PDAC KRAS Analysis Report.txt™ (541.0 B)

**Qutput:** 1 results, 6 plots, 4 reports
[]Completed in 41.1s

[0 *View the full report above for detailed methods and results.*

KRAS Variant Analysis and Survival Outcomes in PDAC
Patients

Results

Overview

We conducted a comprehensive analysis of KRAS variants in pancreatic ductal
adenocarcinoma (PDAC) using the MSK Pancreatic Cancer Study 2024 dataset. The
analysis included 2,034 PDAC patients with complete survival data, examining
KRAS mutation patterns and their impact on overall survival outcomes.



Data Quality and Processing

The dataset contained 2,034 patients with complete survival information, including
1,367 death events (67.2%) and 667 censored patients (32.8%). The median follow-
up time was 13.5 months, with maximum follow-up extending to 83.2 months.
KRAS mutations were identified in 1,889 patients (92.9%), while 145 patients
(7.1%) had wild-type KRAS.

Main Findings

KRAS Variant Distribution

The three most common KRAS variants were G12D (865 patients, 42.5% of total
cohort), G12V (684 patients, 33.6% of total), and G12R (340 patients, 16.7% of
total). Among KRAS-mutated patients, G12D represented 45.8%, G12V represented
36.2%, and G12R represented 18.0% of mutations.

Survival Outcomes by KRAS Variant

Median overall survival varied significantly across KRAS variants. Wild-type KRAS
patients demonstrated the longest median survival at 24.2 months, followed by
G12R (20.4 months), G12V (18.0 months), and G12D (15.4 months). The survival
range between best and worst performing variants was 8.8 months.

Event rates also differed substantially among variants. G12D showed the highest
event rate at 72.5%, followed by G12V at 65.9%, wild-type at 60.0%, and G12R at
59.4%. The event rate range was 13.1 percentage points between the highest and
lowest rates.

Statistical Comparisons

Pairwise survival comparisons against wild-type KRAS revealed significant
differences for two of the three major variants. G12D versus wild-type showed a
hazard ratio of 1.56 (95% CI: 1.246-1.954, p=0.0001), indicating significantly
worse survival. G12V versus wild-type demonstrated a hazard ratio of 1.379 (95%
CI: 1.095-1.736, p=0.0061), also showing significantly worse survival. G12R versus
wild-type had a hazard ratio of 1.283 (95% CI: 0.995-1.655, p=0.0546),
representing borderline significance.

The overall log-rank test comparing all four groups yielded p<0.0001, confirming
significant survival differences among KRAS variants. Direct comparison among the
three major KRAS variants alone also showed statistical significance (p=0.006191).



Quality Assessment

The analysis included adequate sample sizes for meaningful statistical
comparisons, with the smallest group (wild-type) containing 145 patients. All
hazard ratios were above 1.0, indicating increased risk for KRAS mutant variants
compared to wild-type. Two of three comparisons showed confidence intervals
entirely above 1.0, while G12R had a confidence interval crossing 1.0, consistent
with its borderline significance.

The survival curves demonstrated clear separation early in follow-up and
maintained separation throughout the observation period. Risk tables confirmed
adequate numbers of patients remaining at risk at extended follow-up timepoints,
with 59 G12D, 58 G12V, 16 G12R, and 22 wild-type patients remaining at 40
months.

Summary

KRAS mutations were present in 92.9% of PDAC patients, with G12D, G12V, and
G12R representing the three most common variants. Significant survival
heterogeneity existed among KRAS variants, with G12D showing the most
aggressive behavior (shortest median survival of 15.4 months and highest event
rate of 72.5%), followed by G12V (18.0 months median survival, 65.9% event rate),
and G12R showing the least aggressive profile among mutants (20.4 months
median survival, 59.4% event rate). Wild-type KRAS patients demonstrated the best
overall survival outcomes with 24.2 months median survival. These findings
establish KRAS variant subtype as a clinically relevant prognostic factor in PDAC.

Methods

Quality Control

The cBioPortal API was queried to identify pancreatic ductal adenocarcinoma
(PDAC) datasets with comprehensive genomic and clinical data. Studies were
filtered based on cancer type annotations and sample size criteria, prioritizing
datasets with >100 samples and complete survival information. The MSK
Pancreatic Cancer Study 2024 (pdac msk 2024) was selected as the primary
dataset, containing 2,336 patients with matched tumor-normal sequencing data
and clinical annotations.

Analysis Methods

KRAS mutation data were extracted using the cBioPortal API with Entrez Gene ID
3845. Protein-level variants were catalogued and frequency distributions calculated



across all KRAS-mutated patients (n=2,207). Clinical data including overall survival
(OS) months, vital status, age, sex, and disease stage were retrieved and merged
with genomic data using patient identifiers. Survival status was standardized to
binary format (1=deceased, O=living/censored) and survival times converted to
numeric months.

The analysis focused on the three most prevalent KRAS variants (G12D, G12V,
G12R) plus wild-type controls, comprising 2,034 patients with complete survival
data. Kaplan-Meier survival curves were generated for overall survival comparisons
between KRAS variants. Log-rank tests assessed statistical significance of survival
differences, and Cox proportional hazards models calculated hazard ratios with
95% confidence intervals for pairwise comparisons against wild-type KRAS.

Statistical Analysis

Overall survival was analyzed using the Kaplan-Meier method with log-rank tests
for group comparisons. Pairwise survival analyses compared each major KRAS
variant against wild-type using Cox regression models. Statistical significance was
set at p<0.05. Median survival times were calculated with 95% confidence
intervals where estimable.

Software

Data extraction and preprocessing were performed using Python 3.x with pandas,
requests, and json libraries. Survival analyses were conducted in R using the
survival and survminer packages. Visualizations were generated using ggplot2 and
matplotlib with publication-ready formatting at 150 DPI resolution.

Output Files

Dataset Information

* pancreatic_studies.json (8.9 KB): Comprehensive catalog of 19 pancreatic
cancer studies from cBioPortal, prioritized by sample size for optimal dataset
selection

* msk 2024 _sample _lists.json (1.1 KB): Sample metadata from MSK 2024
PDAC study containing 5 distinct sample categories for analysis stratification

KRAS Mutation Analysis

* kras variants_histogram.png (0.08 MB) (used in report): Publication-ready
histogram showing distribution of top 6 KRAS variants in 2,207 KRAS-mutated



PDAC patients, with G12D (886 patients, 40.2%), G12V (709 patients, 32.1%),
and G12R (351 patients, 15.9%) as the most prevalent variants

» kras_variant_summary.json (0.5 KB): Statistical summary of 2,207 total KRAS
mutations across 28 unique variants, identifying top 3 variants (G12D, G12V,
G12R) for survival analysis

Clinical Data Processing

* clinical data_msk2024.csv (0.41 MB): Complete clinical dataset for 2,336
PDAC patients with 31 clinical variables including survival endpoints,
demographics, treatment history, and genomic classifications

» survival data_msk2024.csv (0.13 MB): Processed survival dataset for 2,270
patients with complete overall survival data (1,521 deaths, 749 censored,
median follow-up 13.5 months)

* survival _analysis_dataset.csv (0.12 MB): Final analysis-ready dataset
combining KRAS mutation status with survival outcomes for 2,270 patients,
including binary indicators for top 3 variants vs wild-type comparisons

Survival Analysis Results

* kaplan_meier_kras variants.png (0.18 MB) (used in report): Main survival
analysis plot comparing top 3 KRAS variants (G12D, G12V, G12R) vs wild-type,
showing significant survival differences (log-rank p=8.75e-05) with median
survivals of 15.4, 18.0, 20.4, and 24.2 months respectively

* km_G12D vs WT.png (0.09 MB) (used in report): Pairwise comparison
showing G12D variant significantly worse survival vs wild-type (HR=1.56, 95%
CI: 1.25-1.95, p=0.0001)

* km_G12V_vs WT.png (0.09 MB) (used in report): Pairwise comparison
demonstrating G12V variant worse survival vs wild-type (HR=1.38, 95% CI:
1.09-1.74, p=0.0061)

* km _G12R _vs WT.png (0.08 MB) (used in report): Pairwise comparison
showing G12R variant borderline significance vs wild-type (HR=1.28, 95% CI:
0.99-1.66, p=0.0546)

* km_top3_variants_only.png (0.12 MB) (used in report): Direct comparison
between the three major KRAS variants excluding wild-type, revealing
significant inter-variant survival differences (p=0.006)

Statistical Summary Tables

 final survival summary.csv (0.2 KB) (used in report): Comprehensive survival
statistics for 2,034 patients showing G12D (865 patients, 72.5% event rate),



G12V (684 patients, 65.9% event rate), G12R (340 patients, 59.4% event rate),
and wild-type (145 patients, 60.0% event rate)

» pairwise_survival results.csv (0.2 KB) (used in report): Hazard ratios and
confidence intervals for each variant vs wild-type comparison, confirming G12D
as most aggressive (HR=1.56) and G12R as least aggressive (HR=1.28) among
KRAS variants

* survival summary_table.csv (0.2 KB): Duplicate summary statistics table with
identical findings to final survival summary.csv
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GENERATED FIGURES

Kaplan-Meier Survival Curves by KRAS Variant
PDAC Patients (MSK 2024, N=2,334)
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Overall Survival Probability

Overall Survival Probability

Survival: G12D vs Wild-type
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Survival: G12R vs Wild-type
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Overall Survival Probability
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Survival: G12V vs Wild-type
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Survival Comparison: Top 3 KRAS Variants
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Distribution of Top 6 KRAS Variants in PDAC
(MSK 2024, N=2,207 KRAS-mutated patients)
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AGENT REASONING

This is a complex analysis involving cBioPortal data query, KRAS variant analysis, and survival
analysis for pancreatic ductal adenocarcinoma (PDAC). Let me break this down:

1. I need to query cBioPortal for PDAC datasets

2. Extract KRAS mutation data

3. Create histogram of most common KRAS variants
4. Perform survival analysis with Kaplan-Meier curves

Looking at the available skills, I can see several relevant ones:

- **cbioportal-query**: for querying cBioPortal data

- **survival-analysis**: for Kaplan-Meier curves and survival analysis
- ¥*variant-annotation**: possibly relevant for variant analysis

The most relevant one to start with would be **cbioportal-query** since that's the primary data
source. Then I might load **survival-analysis** when I get to that part.

Let me start by loading the cbhioportal-query skill to understand the best practices for querying
cBioPortal.
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