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Introduction

o The popularity of Python in bioinformatic single cell data analysis and
machine learning & deep learning (SCANPY, EpiScanpy, scVelo,
PyDESeq2, GSEApy and so on).

o Compared with R, what hinders the application of python in single-cell
data analysis Is data visualization, especially for the complex
heatmaps.

o To fill this gap in Python, we developed a Python package,
PyComplexHeatmap, which allow Python user to visualize
multidimensional biological data easily.
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Implementation
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Compared with other Python packages

PyComplexHeatmap matplotlib seaborn ComplexHeatmap Description
_Version | 138 | _ 371 _ [_._012 | _ . 2131 _ | _ . Testversion _ 2
H https://github.com/DingWB | https://github.com/m [https://github.com/|https://github.com/joker . .
: URL /PyComplexHeatmap atplotlib/matplotlib | mwaskom/seaborn| goo/ComplexHeatmap Github link
[ Language | _ _ Python _ _ | _ Python _ | Python _ [ R ____ | _Programming Language _|
Row / Columns v < v x Scale rows or columns using
._.scale | o ) _|__standard scale or z score _
Clustering rows and columns
Clustering v x v v using different clustering
I O ] S U methods and metrics __
Heatmap Split v < < v Split rows or golumns using int
number or given annotations
T B N Whether support matrix
. S_upport v x x v containing NaN (missing
Missing Values
I e . ___vales)
Add different kinds of
Heatmap v < custom v annotations, including simple
Annotations function annotation, barplot, boxplot
________________________________________ DN | andscatterplot annotations _
! Text . Add text on the top of simple
| .
| Annotations | _Awomatealv | x| x| anno-block |~ annotations _ |
' Float
|
' Annotated v custom function v custom function Add float values on the top of
| heatmap cells
i Heatmaps | | e —
Combine multiple heatmap
Heatmap . -
. . v x x v vertically or horizontal to
Splicing L
e e ... _.____.__generateajointfigure
Plot dot heatmap using
D . . ;
St;'pport ot v x v custom function different size, colormap and
eatmap . .
marker for different categories
| Dot Heatmap | ;'_'_'_' . | Teustom [T / _______ Add rows/cols annotations to
|_Annotations | " [ ___ _ ____ _|_.function | _ T _. _|._._scatterplot heatmap _
Plot Legends Plot the figure Iegend§
v x x packLegend together or separately in
Separately )
________________________________________ el .. _. . _ __ _anotherfigure ____
Plot Plot the heatmap annotations
Annotations v x x v together or separately in
(Separately | | _ _ _ _ _. ) A another figure _
_OncoPrint_ | VA . QIO N Support oncoPrint
Add labels annotations to show
the interested rows or columns
Label Automatically x " Manually argsvn;eélg;ebt:;r:ali):lstgft:;e
Annotations Distributed Distributed Sico’s ging

same group and distribute
them evenly throughout the
axis without overlapping




Compared with R ComplexHeatmap

ComplexHeatmap
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Applications
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Applications
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Applications

Combine two heatmaps horizontally
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Conclusions

o We introduced PyComplexHeatmap, a versatile and user-friendly

Python package, to fill the multidimensional data visualization gap in
the Python-based data science ecosystem.

o We showcased the main features of PyComplexHeatmap in rendering
complex biological datasets with rich annotations. Our benchmark

Indicated improved computational efficiency over the R implemen-
tation.

o We demonstrated its power in advanced genomics data analysis,
Including rendering the OncoPrint and dot heatmap.
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