Unified access to cancer proteogenomics data
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Abstract Results

We present a new method for A Python package, cptac, facilitates access to all CPTAC data. Using the package as
data sharing across large the single point of data access unifies and simplifies analysis methods across diverse

collaborations to improve consortia. Current tumor types include: colon, ovarian, endometrial, renal, breast,

reproducibility and transparency, lung adeno, glioblastoma and head/neck.
by creating a Python package that Loading data tables

serves as an interface (API) to the
Features

multi-omics characterization of | 1t o i
tumors from NCI’s CPTAC ® One step installation via pip

[ ]
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clinical = en.get clinical()
clinical.head(3)
° ° ° ° ° Patient_ID Proteomics_Tumor Normal Country Histologic Grade FIGO Myometrial_invasion_Specify Histologic_type Treatment_naive Tumor F
® API facilitates joining across data types
szgtt d FIGO grade 1 under50%  Endometrioid YES N

Cancer data has many audiences, . : -
. . . o . . . Se a m | e SS Iy WO r kS W I t h n u m e rI C a n d S002 C3L-00008 Tumor  gried FIGO grade 1 under50%  Endomer ioid YES N
including clinicians, biologists, data N

scientists and patients. Sharing data graphing libraries (numpy, pandas,

and analyses across these diverse matplotlib, seaborn, etc.)
audiences is challenging. In particular,

we want to simplify the link between

Comparing clinical attributes
® Versioned data releases 2 B R

° ° l en = cptac.Endometrial()
clinical data = en.get clinical()
i ® Package automatically checks that it's up to
data and analysis scripts to enable
simplified clinical.loc[simplified clinical.FIGO stage == 'IA', 'FIGO stage'] = 'I'
° simplified clinical.loc[simplified clinical.FIGO stage == 'IB', 'FIGO stage'] = 'I'
° ° simplified clinical.loc[simplified clinical.FIGO stage == 'IITA', 'FIGO stage'] = 'IIT'
simplified clinical.loc[simplified clinical.FIGO stage == 'IIIB', 'FIGO stage'] = 'IIT'
easier data exploration. We embed date, and that the latest version of the data sieptiried ciinicitioclsimtivied ctinicat HIeR steee = L THRIS ) M
" simplified cli al.loc[simplified clinical.FIGO stage == 'IIIC2', 'FIGO stage'] = 'III'
simplified clinical.loc[simplified clinical.FIGO stage == 'IVB', 'FIGO stage'] = 'IV'
N CI’ CPTAC d ° f API ° ° figo stage bmi = simplified clinical.sort values('FIGO stage')
S ata Into a SO twa re (] sns.set(style="'darkgrid', context="talk", font_ le=1.25)
NUM_ COLORS = 12

Each tumor type describes samples
with clinical, omics, and imaging data.

plt.legend(title="FIGO stage", fontsize='28"',title fontsize='28")
plt.savefig("figo and bmi.png")
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import pandas as pd
import numpy as np
1 import matplotlib.pyplot as plt
Whole genome and RNA MS protein Soinatic Gane Mitation el il e
exome sequencing sequencing analysis ERBBFt Chtac
en = cptac.Endometrial()
SomatiC mutation Gene eXpreSSion Protein A1BG_cross = en.join_omics_to_omics(dfl_name="proteomics", df2_name="transcriptomics",
genesl1l="A1BG", genes2="A1lBG")
121 I i 1 n ] n n plt.figure(figsize=(11.7, 8.27))
Copy number Var|at|0n Gene fUSlon PrOteln phOSphOI’ylatlon sns.set(style="darkgrid", context="talk", font _scale=1l.25)
plot = sns.regplot(x=A1BG cross.columns[0], y=Al1BG cross.columns[1l], data=AlBG cross, color="green")
. . = - . . plot.set(xlabel='Proteomics', ylabel='Transcriptomics',
StrUCture Var|at|0n Spllce Va”ant PrOteIn acetylatlon title='Transcriptomics vs. Proteomics for the A1BG gene')
plt.savefig("prot _and tran.png")
- - import pandas as pd 3
MSI StatUS mIRNA eXpreSS|On import matplotlib.pyplot as plt
e A o 5 Transcriptomics vs. Proteomics for the A1BG gene
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“and_ ion = en. “met s( # o 1
metadata df name="clinical", fE
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Make datafram th rioi only se a 1ir to = 0
eeeee = clinical_and_acetylation.loc[clinical _and_acetylation[clinical attribute] == "Endometrioid"] = 8
ssssss = clinical_and acetylation.loc[clinical and acetylation[clinical_attribute] == "Serous"] Q )
clinical and acetylation[[clinical attribute]] = clinical and acetylation[[clinical attribute 1]1.fillna ( — -1 i
' value="Non Tumor") Set the NaN values to "Non Tumor" ‘Ul E
graphingSite = 'FOXA2 -K280 acetylproteomics' gg fB .7
plt.figure(figsize=(11.7, 8.27)) N 2 Q.
sns.set(style='darkgrid', context="talk", font_scale=1.25) \/ —
sns.boxplot ( 1 (@)
x=clinical attribute, N v (5
y=graphingSite, < —3 -
data=clinical and acetylation, > (o]
showfliers=False, (@) .
""" Endometrioid", "Serous" [ B l_
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x=clinical attribute,
y=graphingSite,
data=clinical and acetylation,

The cptac Python package brings on Tumer Endometrios  Serous
cancer data to dispersed 15 10 05 00 05 10 15 20
collaborative groups. Our package

Incorporates multiple. data sets ?”d Acknowledgments: National Cancer Institute (NCI) CPTAC award U24 CA210972.
lowers the entry barrier, expanding Contact: calebmlindgren@gmail.com; hannahboekweg@gmail.com; sam_payne@byu.edu

our audience while improving
® https://payne.byu.edu Qgithub.com/PayneLab g @byu sam

reproducibility and transparency.
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