Supplemental Information

Movie S1. TSEA plots for each of the 57 traits from the GWAS catalog that had a
significant result in at least one tissue.

Table S1. Summarized RPKM values of 18,056 genes across 25 tissues from GTEXx.

Table S3. pSI values for all genes across 25 tissues available from GTEx. Derived by
pSI analysis of GTEx data release dated 1/31/13. Genes in rows, tissues in columns. Sub-
dissections of the same tissue were aggregated into a single tissue. First row contains
tissue names, first column contains HUGO approved gene names. NA = pSI > 0.1.



Table S2. Key for which sub tissues were summarized into whole tissue.

Sub tissue Whole tissue
Adipose Subcutaneous Adipose Tissue
Adipose Visceral Omentum Adipose Tissue
Adrenal Gland Adrenal Gland
Artery Aorta Blood Vessel
Artery Coronary Blood Vessel
Artery Tibial Blood Vessel
Brain Amygdala Brain
Brain Anterior cingulate cortex BA24 Brain
Brain Caudate basal ganglia Brain
Brain Cerebellar Hemisphere Brain
Brain Cerebellum Brain
Brain Cortex Brain
Brain Frontal Cortex BA9 Brain
Brain Hippocampus Brain
Brain Hypothalamus Brain
Brain Nucleus accumbens basal ganglia Brain
Brain Putamen basal ganglia Brain
Brain Spinal cord cervical Brain
Brain Substantia nigra Brain
Breast Mammary Tissue Breast
Cells EBV transformed lymphocytes NA
Cells Transformed fibroblasts NA
Colon Transverse Colon
Esophagus Mucosa Esophagus
Esophagus Muscularis Esophagus
Fallopian Tube Fallopian Tube
Heart Atrial Appendage Heart
Heart Left Ventricle Heart
Kidney Cortex Kidney
Liver Liver
Lung Lung
Muscle Skeletal Muscle
Nerve Tibial Nerve
Ovary Ovary
Pancreas Pancreas
Pituitary Pituitary
Prostate Prostate
Skin Not Sun Exposed Suprapubic Skin
Skin Sun Exposed Lower leg Skin
Stomach Stomach
Testis Testis
Thyroid Thyroid
Uterus Uterus
Vagina Vagina
Whole Blood Blood
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Figure S1. Within tissue variation of gene expression is less than expected by chance. The
observed within tissue variation across all genes within a tissue is 0.321 (red line) which is

always less than the within tissue variance calculated by permuting the tissue group 2000 times
(histogram) (p < 1/2000).



GTEXx consortium
of x tissues from y individuals

RNA profiling
VAN

'

Expression levels for N genes of M tissues
—

28]

T

&

T

o>

T, Ty

Normalized and filtered data

Rank Genes by Ratio of (T/T,...;,)

eee o

=

CACNG?

For each gene,
e o1 o0 812 e
. Si=4
ge its
ranks across all

icomparisons

CACNGT

CACNGT

DOLE .

Comparison to tissue

Compare Sl with permuted data to assign p-value (pSl)

v

Sample distribution

Symbol [P-value
HPCA 1.41E-06

BARHL2 |1.41E-06
IOLFM3  1.41E-06

Apply cut-off

—0

(CACNG7 |1.41E-06
KCNJ9  |1.41E-06
p <.001for |yrsga
list of genes  [ppysis

141E-06
141E-06
141E-06
141E-06
141E-06

Actual distribution

Stomach
Colon
Prostate |

Lung

Blood

Kidney

Liver
Pancreas
Thyroid

Brain
Pituitary
Testis
Adrenal.Gland |
Uterus

Ovary
Fallopian.Tube -
Blood.Vessel
Breast |
Adipose.Tissue |
Nerve

Heart

Muscle -
Vagina
Esophagus |
Skin

c
g
(9]

0
3
o
©
£
Q
]
(%)
w

Vagina
Muscle
Heart
Nerve

Figure S2. Fraction

Adipose.Tissue

Breast

Blood.Vessel

Fallopian.Tube

Brain
Thyroid

Pancreas
Liver

Ovary
Uterus
Adrenal.Gland
Testis
Pituitary
Kidney
Blood
Lung
Prostate
Colon
Stomach

0.2

percent genes in common

0.4 0.6 08

Stomach |
Colon
Prostate |

Lung

Blood

Kidney

Liver
Pancreas -
Thyroid

Brain
Pituitary
Testis
Adrenal.Gland
Uterus

Ovary
Fallopian.Tube |
Blood.Vessel
Breast |
Adipose.Tissue
Nerve

Heart

Muscle
Vagina |
Esophagus
Skin

D

Skin

Esophagus

Vagina

Muscle
Heart
Nerve
Breast

Adipose.Tissue

Blood.Vessel

0202 T 0 D2ET O 5 >T
ag2Essw5882g
3>m_¢=5;,_ju_
Fosopz®zo-gn
g T & Fg
g g g

[0)
o o
= T
g <

Lung

Prostate

Colon

Stomach

Stomach -
Colon
Prostate -

Lung

Blood

Kidney

Liver
Pancreas -
Thyroid -

Brain
Pituitary —
Testis
Adrenal.Gland |
Uterus

Ovary
Fallopian.Tube
Blood.Vessel
Breast
Adipose.Tissue -
Nerve

Heart

Muscle
Vagina -{
Esophagus -
Skin

£
X
%]

]
3
o
©
e
Q
o
(7]
w

Vagina

Muscle

v 0 0 %
g 2 3 9
26 20
Iz 2=
F o
]
?
[o}
2
]
<

Blood.Vessel

of tissue enriched transcript lists that overlap

>0 T o 2L T 05
$5282255388¢8
S3bsgLgees
Eosaogrpzf 2o
g T T F g
5_ = o

[)
o p
= T
I <

at moderate and

stringent thresholds. A) Cartoon of the pSI method used to define tissue specific gene lists. B)
moderately enriched transcript lists (pSI<0.05) are large and show substantial overlap between
related tissues; C) an intermediate threshold (pSI <0.01) identifies a smaller number of
transcripts with less overlap between tissue; D) a more stringent threshold (pSI < 0.001) shows
the least amount of overlap. Data from pSI <0.0001 not shown.
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Figure S3. Shannon entropy and SI values of genes in tissues are correlated.

Spearman’s correlation between Shannon entropy and SI values for genes within tissues.

Displayed as point estimate + 2 S.E.
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Figure S4. Selective expression results are robust to how SNPs are assigned to genes. A) Of
the 87 quantitative and disease trait associated gene lists examined, 54 (red line), showed
enrichment in at least one tissue. 1000 randomizations of 87 equivalently sized random gene lists
resulted in a mean of 8.81 (+/— 3.53 s.d.) gene lists showing enrichment (blue distribution). B)
Median statistical enrichment of those random gene lists showing signal was p-value=0.026
(1.58 as plotted in —logl0 scale, blue distribution, range: 0.05 to 2.83E-6), while those from
disease and trait associated lists was p-value=0.0027 (2.57, pink distribution, range: 0.05 to

8.50E-28).



Esophagus

@

Adipose.Tissue

©

Breast

Vagina

Skin

oNerve

Brain

O

Lung

Prostate

Adrenal.Gland

Thyroid
® ©

Ovary

Muscle

kianey (@)

Blood.Vessel

0.?75

Blood

p-values
0|.05

Pituitary

Stomach

Liver

@

Heart

Testis

Pancreas

Colon

®

Fallopian.Tube

0.?25

@

Uterus

Vagina i © / 77 ),
Prostate %, Q /
Esophagus //////
Pituitary
=
Stomach
/®
M Adrenal.Gland
Brain Liver
Testis
L:ung © ®
Thyroid @ @
@ @ Heart Pancreas
Adipose.Tissue Muscle Colon
Ovary
© @

Breast Fallopian.Tube

Kidney @

Blood.Vessel Uterus
Blood

p-values

0I1 0.q75 O.PS 0.(?25 i)

Figure S5. TSEA results using exome data. A) 49 genes with multiple observed de novo
mutations in exomes from children with autism are enriched in the brain and nerve. B) 18 genes
with multiple observed de novo mutations in exomes from children with epilepsy are erniched in
the brain and pituitary.
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