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HiPiler http://hipiler.higlass.io
Visual Exploration of Large o s
Genome |nteraction Matrices + BEDPE HiPiler [1] is an interactive web application for exploring and visualizing many

features in large genome interaction matrices. Traditional matrix aggregation or pan-
and-zoom interfaces largely fail in supporting dynamic search, inspection, and

With Interactive S a" M ulti Ies H.iPiIer lets you expl-ore aiy comparison of thousands of local features (loops, TADs, etc.). HiPiler represents
l I l p 8 kind of 20 fegture and |s'based features as interactive thumbnail-like snippets. Snippets can be laid out and
on your metrics and attributes. aggregated automatically based on their data and derived attributes. They are linked

Fritz Lekschas', Benjamin Bach', Peter Kerpedjiev?, Nils Gehlenborg?, and Hanspeter Pfister’ back to the genome matrix, visualized with HiGlass [2], for spatial context.
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- row) from which features are
| extracted (highlighted locations).
The second row of Hi-C maps
L ot shows the detailed neighborhood
LaihEe of one location in Rao et al.'s [3]
s mmsessanss | GM12878 and KbB2.
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® Annotations

-— . 2. Telomeric regions are visualized
as thumbnails, which can be

filtered, arranged, grouped, and - ,
miey ) aggregated into piles. This example Overview of loop calls from Rao et al. [3] of chromosome 22 ordered by their distance
SRR, demonstrates  multi-dimensional to the diagonal and grouped by similarity (k-means clustering) for initial exploration.
"'." °' clustering with auto-grouping by
Enlinla spatial distance. An interesting
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hg19 | Rao et al. (2014) GM12878 Mbol (allreps) 1kb 0:001 hg18 | Rao et al. (2014) K562 Mbol (allreps) 1kb
= ‘ [Current data resolution; 8,192M] - [Current data resolution: 8,192M]
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3. The sidebar displays detail
information of snippets including
9 derived measurements  and
categories and textual annotation
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Details &
Annotations | 4. Snippets are cut-out features

CRE womeseowowmenmmete | B el saoss o e e o S from the Hi-C map and visualized
urrent data resolution: ren ution:

s s g e e e 57 e as thumbnails. They can display
categorical and numerical data.
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. Analysis of TAD calls from Rao et al. [3] of chromosome 4 along corner score and U
E Snippet Layouts 5. Snippets can be ordered and var from Arrowhead [3] for performance and parameter estimation of the algorithm.
L n e sesterne % FO Clie=g arranged in 1D and 2D along the Snippets have been auto-piled by distance and log transformed for clarity.
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ﬂ Snippet Metaphor

1. Snippet 2. Categorical Data 3. Ordinal Measure

«g* ¢  defined measurements to identify

ﬁ,h underlying pattern or by user-
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. “«fovs BT 1 Ja trends and subgroups.
% O F Ly
SatE T 6. Aggregated snippets are
visualized as piles. These piles
ﬂ Piling and Aggregation Snippet Context consist of a cover matrix displaying
1.Mean  2.Variance 3. Preview Leafing 4. Pile Inspection the daverage 0r varlance of the

; ]— — { 55%5%%;* = k .. .; P 5 1. Matrix Nelghborhood 2. Snippet Inspection

“_ el TV snippets and 1D snippet previews.
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‘ L } ’ { \\{ !@ B a | Ni !, 1 Piles can be inspected in isolation
L “EEE R e o for detailed inspection.
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: . = S a 7. The locations of snippets are

' L displayed in the matrix view, which
supports detailed exploration of Variances in telomeric regions in Rao et al. [3] GM12878 and K562 grouped into
E Filtering the snippets' context. piles and laid out by pattern-driven clustering. The colors encodes the variance (log-

- Outliers __ 4 Fine-Tuning BEeplaEn transformed s.d.) within piles. Darker colors indicate higher variance.

8. Manual and semi-automated

................................................

tools enable rapid filtering and
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