Xena Public

UCSC Xena
See the
bigger

picture

Xena Private

Jingchun Zhu, David Haussler

University of California Santa Cruz Genomics Institute
ITCR Annual Meeting, June 1, 2017



Outline

Xena overview
New visualizations
New browser features

Integration with other tools

Future work



Xena overview



We need a shared and standardized
global network of genomic data

Both of large repositories and small studies
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Data types Xena visualizes

SNPs and small INDELs

Structural variants

Segmented copy number, gene-level copy number
Gene-, Transcript-, Exon-, Protein-, and
MiRNA-expression

DNA methylation (genes and probes)

Phenotype, clinical data

Signature scores, classifications, derived parameters



Xena Hub Usage
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Xena Browser usage

* 6,915 sessions in the past month
* Average 06:56 min per session
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New Whole Genome Data Visualizations

Driven by the PCAWG Project

Coding & non-coding regions
Gene- & coordinate-centric views
Copy number variations

Simple mutations

Structural variants

Query examples:
'chr1' 'chr19q' 'chr21:42870119-42870526' '"TP53'
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Intron Mutations in Lymphoma genes

BCL2 BCL7A
5 H10kD e
t ; p
- - - - r =
b - x> 8B s,
Malignant l ; T = - g._ g.
Lymphoma : - .- I - T
Germinal center el - e - .-.15:
B-cell derived . -

lymphomas

Chronic
Lymphocytic
Leukemia : CLL
with mutated and
unmutated IgVH

BIRC3 ST6GALT
4l — 3 s — ¥
- - - 100 L 0 ., L samples

- s - P e
!;_ - _ " ]
r = = + e
& . | BVics
* - . e

missense_variant

5 prime_UTR_premature

synonymous_variant

Intron mutation hotspots in lymphoma

Hotspots overlapping enhancer regions

no variant

Genes from Mathelier A et. al. Genome Biol. 2015

https://xenabrowser.net/heatmap/?bookmark=e9166aa24e55dd6bff3cf907a63fab32



=321)

Samples (N

Intron Mutations in Lymphoma genes

BCL2 BCL7A
5 +10kb e
{ ! ™
- -" -
Malignant -tz - -g--'_ E
Lymphoma : - .. o= ,t
Germinal center el - R
B-cell derived 1
lymphomas
L 4 - -
"ugs =
S
Chronic
Lymphocytic

Leukemia : CLL
with mutated and
unmutated IgVH

The ST6GAL1 hotspot covers a small
region, not exact same position.

BIRC3 ST6GALT —
: 10kb ‘ 3 5'E ‘ ————————10kb 3 F’I —lOlE(b i1} ,..
ST6GAL1 S
: +—i1Kb - B
5 —
- e i
- | o
L k- click-drag
. " ! to
- zoom-in
ol

samples

|

il

https://xenabrowser.net/heatmap/?bookmark=b8a268baa9feb53cd15e046f94d940f0



18)

Samples (N

Structural Variant: ERG Fusion in Prostate
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Recurrent fusion-driven ERG
overexpression drives a subset of
prostate cancer

Displaying RNAseq analysis results
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New Browser Features



Search, Filter and Group samples

Powerful, text-based search interface

— 'Make two groups of samples: those that have a ATRX
missense mutation and those that do not' => 'missense’

— 'Show me all samples that are stage Il or IV with MYC
amplification or KRAS mutation' => ‘(stage /Il OR stage V)
AND (B:>0.5 OR KRAS)’
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Other New Browser Features

Adjustable KM plot time axis: e.g. 1, 3, 5 years
Coloring in linear or log scale

Statistics for box plot, scatter plot and KM plot
Enhanced PDF

Download the entire spreadsheet at once
Bookmarks



Integration with other tools



Jupyter Notebook/Python API
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Jupyter Notebook/Python API
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In-progress ...
“Building a Spreadsheet” Wizard



Welcome screen / select study

Welcome to the Xena Functional Genomics Explorer

UCSC Xena allows users to explore functional genomic data sets for correlations between genomic and/or
phenotypic variables.

View live example: TP353 Expression vs. Mutation in TCGA Pan-Cancer

@ Select a Study to Explore

Study

If you would like help determining the data set
to use, Xena can suggest data sets if you
provide a primary disease or tissue of origin.

Help me select a study

| know the study | want to use




Displaying two variables / Done

TCGA Breast Cancer (BRCA)

274 Samples

Phenotype

Sample ID
ER Status (Nature 2012)

POSITIVE

NEGATIVE

NO DATA

Somatic Mutation
TP53

t vagdtp

L1
’ 1] L}
Pt o'y

1
i,
'

1
| "

£

it

1
Iy

1
Uy
.
e
i
]

.-':-."..1_’.| Column

Click to

Each row contains data from a
single sample.

Row order is determined by
sorting the rows by their column
values.

GOTIT
T

B
T




New adventure ...
Single Cell RNAseq Visualization
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Stem Cell Genomics

Kent, Haussler, Salama, Kriegstein, Pollen, NowakowskKi
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