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Abstract

UCSC Genomics Institute

We have integrated GTEx V6 gene expression data into the UCSC Genome Browser (http://genome.ucsc.edu) and tools, and developed a new display to show tissue-
specific expression in genomic context. The new GTEx Gene Expression track was released on the human hg19/GRCh37 and hg38/GRCh38 genome assemblies in April of
this year. We have also released a public track hub of read coverage signal tracks for the GTEx V6 samples and incorporated a GTEx expression boxplot into our main
gene track details pages. Incorporating summary SNP/Allele-Specific Expression (ASE) level data from GTEx is underway.

GTEx Gene Expression track display

Genome Browser multi-region display of GTEx gene-level expression data from the V6 analysis shows 3 genes in the leptin signaling pathway. LEP expression induces

transcription of SOCS3 and FOS, which in turn induces release of anorexigenic peptides, satiating appetite. For comparison, the ENCODE RNA-Seq from 9 cell types

track is also included. Also shown is the GTEx RNA-Seq Signal Hub, which displays read coverage for all GTEx V6 samples, organized in tracks by age, sex and tissue.
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Tissues are colored according to GTEx publication conventions. The display is based on median expression levels in RPKM for each tissue per gene. The displayed
expression graphs are fixed-width and are anchored at the genomic start of the GTEx gene model. Thus the orange and turquoise bars in the LEP graph indicate that
the entire gene is highly expressed in adipose and breast tissue (rather than indicating high expression of the second exon in breast tissue).

Track Configuration and Details

Display mode: [ pack ~| Submit
L] L] L] L]
Show only items with score at or above: |o (range: O to 1000) ] Fllter traCk dlsplay Vla I Issue
V4
Limit to protein coding genes: Show GTEx gene model o
Log10 transform: View limits maximum: 1o00 RPKM (range 0-711778) S CO re R P K M O r p rote I n
’ V4
Tissues: Set all Cilear all .
Tissue:1 Samples!2 Organ-3 System!4 CO d I n e n e S
= Adipose - Subcutaneous 350 Adipose Tissue Other [}
Adipose - Visceral (Omentum) 227 Adipose Tissue Other
@ Adrenal Gland 145 Adrenal Gland Endocrine
I Artery - Aorta 224 Blood Vessel Cardiovascular °
B Artery - Coronary 133 Blood Vessel Cardiovascular o O O S e etwe e n a I n e a r O r
= Jl Artery - Tibial 332 Blood Vessel Cardiovascular
o Bladd 11 Bladd Other
< Brain - Amygdala 72 Bra Brain ° °
= Brain - Anterior cingulate cortex (BA24) 84 Brain Brain
5 e e 0O ranstorm. similar to the
o Brain - Cerebellar Hemisphere 105 Brain Brain 10 V4
Brain - Cerebellum 125 Brain Brain
= Brain - Cortex Br Brain . °
= Brain - Frontal Cortex (BA9) 108 Brain Brain
- Brain - Hippocampus 84 Brain Brain I y
Brain - Hypothalamus 96 Brain Brain
Brain - Nucleus accumbens (basal ganglia) 113 Brain Brain
Brain - Putamen (basal ganglia) 97 Brain Brain ® )
&  Brain - Spinal cord (cervical c-1) 71 Brain Brain B ro a | n Stl t u t e S G I EX P O rta
< Brain - Substantia nigra 63 Brain Brain [
- Breast - Mammary Tissue 214 Breast Reprod
- Cells - EBV-transformed lymphocytes 118 Blood Other
Cells - Transformed fibroblasts 284 Skin Other ° °
@ Carvix - Ectocary 6 Cervixuten  Reproo o IcCK throu rom the main
= Cervix - Endocervix 5 Cervix Ute Reprod
- Colon - Sigmoid 149 Colon Digestive
< Colon - Transverse 1896 Colon Digestive
= J Esophagus - Gastroesophageal Junction 153 Esophagus Digestive
= Il Ecopnagus - Mucos 200 Esothagus  Digestve enome Browser trac
o Esophagus - Muscul 247 Esophagus Dige e
< Fallopian Tube 6 Fallopian Tube Reproductive
= J Heart - Atrial Appendage 184 Heart Cardiovascular . . °
= Jll Heart - Left Ventricle 218 Heart Cardiovascular
= Kidney - Cortex 32 Kidney Other I y V I W I
Liver 119 Liver Digestive
o Lung 320 Lung Other
= Minor Salivary Gland 57 Salivary Gland Other
S R 5 e oxplot of RPKM and sample
= Nerve - Tibial 304 Nerve Other
- Ovary 897 Owvary Reproducti
Pancreas 71 Pancre Digestive
Pituitary 03 Pituitary Endocrine
o e e number (shown below for
I Skin - Not Sun Exposed (Suprapubic) 250 Skin Other
= J Skin - Sun Exposed (Lower leg) 357 Skin Other
- Small Intestine - Terminal lleum 88 Small Intestine Digestive
= Spl 04 Sple Other
< Stomac h 93 Stomach Digestive e e n e .
= Te 72 Te Reproducti
= Jl Thyroid 323 Thyroid Endocrin
- Ut 83 U Reprodu
< Vag 96 Vag Reprodu
= Jl whole Blood 393 Blood Other
STARD3 Gene Expression from GTEx (Release V6 )
o
I~
o
©
o
T
o . ——
<
= -
X
o —
o
= ; — - )
| - .
ja— ™ 1 l —_— 7
o . - | -
: N I N o L I
18 BRE . H T boEpRd (BB '
5 - — . I -
o
N 224 332 2 B4 117105125 OB B4 G68 113 G7 B85 84218 0 280357 323 13
T 1 1 117 11 1 117 1 1 1 rrr rrr rr rrr rr v 171 1 17 T11 1 1 1 1 1 1 1 1 1 17 17 17 17 71171
D 2 » > o + & & o 2 (N 2 \® » o o
B 2 18500 S et T O $ P &7 L &
?‘_\, » A ‘\£ \)b_ %Q\oQﬁ CP()O ‘b‘o ’b\‘b (50 \:}& RS Q(\ ‘x\ o (\\' _\*9 QO 6) «(\* %
O ¥ \e® Lol & Fa o7 VTS o > ¥ 2 A7 &°
’ oL d SR
LoV o & (\0%@(\,3.\0'0% O RGE SV O'C,D ¥ S \5\‘“,\9 & Rahax ®
TS P S 2T D SN & W oo
Xe) P ") f}(\ @\ \’b\.\;\)o o & N Qc,oQ & \\Q@ '\kcg\i—\
N 3 < VR & o < -&
» o & © e
& %o Qo
g %
N
Qo S
\0
o
%"J
N e X t S t e p S @o
[ ] [ ] [ ]
e Allele Speci fic expression tracks
“e 3,'\
k8 2
[] °E2§€o °
o
* Exon expression tracks : 2
o';, .
R0
e eQTL trac ks & :
b e Swl %
A - & e
° ° @ % o ¢
¢ BOCV I\/Iap for tissue selection e T
s Ay
L “ PO o @ 3 Lo
: OQG'Q}“.
. £t; P
~ B F
* Add GTEx to the Gene Sorter ¥
o § o
?-‘"’% >
e [ ]
¢ Expand data summaries in GTEX *.

track information (e.g. cluster
plots).

T-SNE clustering of GTEx gene
expression, colored by tissue

Levels of RNA observed within a gene are

available on the hub. Search for “GTEx” on the
Track Hubs page (right), to connect to the hub
and see the signal graphs. Once connected,
explore RNA-Seq data by sex or gender, even

Public Hubs

GES

My Hubs

Enter search terms to find in public track hub description pages:

Search Public Hubs

Displayed list restricted by search terms: GTEx Show All Hubs

Clicking Connect redirects to the gateway page of the selected hub's default assembly.
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would like to display. In the signal tracks shown Hub samples)
above, you can see differences in expression of
the same tissue in different donors.
Don’t forget to zoom out while looking at the GTEx track, as in the ~100kb example
below. Here the region upstream of the TP53 gene is displayed, illustrating how the GTEx
gene bargraph size is customized for different zoom levels. You can even compare gene
expression across large spans of sequence like individual chromosomes!
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Mining GTEx Data in the Browser Database

The Table Browser and Data Integrator support queries on GTEx data. On the left below is a
Table Browser query for SOCS3 expression in fallopian tube. The query was configured to output

tissue, RPKM, gene details, age, and gender. Output from the query is shown on the right.

clade: Mamma | genome: Human ) assembly: Feb. 2009 (GRCh37/hg19) )
group: Expression [T track@ [T add custom tracks track hubs
table: describe table schema

identifiers (names/accessions): npastelist ~ uploadlist = clearlist

filter: create
output format: selected fields from primary and related tables | Send outputto ~ Galaxy GREAT GenomeSpace
output file: (leave blank to keep output in browser)
file type returned: © plain text gzip compressed
¢ get output )
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