MT'Splice predicts effects of genetic variants
on tissue-specific splicing

1 Supplementary Figures



Adipose - Subcutaneous iipose - Visceral (Omentur Adrenal Gland Artery - Aorta Artery - Coronary Artery - Tibial Bladder Brain - Amygdala

10 h0=0.23 rho=0.22 ho=0.17 | ho=0.2 ho=0.18 ho=0.14 rho=0.21 =~ h0=0.33
-10 E °
3in - Anterior cingulate cort Brain - Caudate ain - Cerebellar Hemisphe ~ Brain - Cerebellum Brain - Cortex Brain - Frontal Cortex Brain - Hippocampus Brain - Hypothalamus
10 . /10=0.35 o 1ho=0.3 _ 0.34. ) 0=033 o h0=0.32 % 1ho=0.33 L, .1h0=0.34
OF — S = - - — = £ == = 3 == = === = =
-10 i
3rain - Nucleus accumbens  Brain - Putamen Brain - Spinal cord Brain - Substantia nigra ~ Breast - Mammary Tissue oML Colon - Sigmoid Colon - Transverse
10 4rh0=0.33 rho=0.34 .rho=0.27 °., (ho=0.33 rho=0.27 rho=0.11 rho=0.14 rho=0.17
ol LI Ll M U _ ECCANEN Wl P Sl B S P S
~10 o A J
- EBV-lymphocytes Ectocervix Endocervix Esophagus - G. Junction  Esophagus - Mucosa  Esophagus - Muscularis Fallopian Tube fibroblasts
g 10 rho=0.21 rho=0.12 | tho=0.18 rho=0.18 | rho=0.24 rho=0.13 rho=0.2 rho=0.22
12} 0 +=lp————— g " i oyl ———— el " iy
@ - . § - ?
o —10 o
=
Heart - Atrial Appendage  Heart - Left Ventricle Kidney - Cortex Liver Lung Minor Salivary Gland Muscle Skeletal Nerve - Tibial
10 . 1ho=0.12 .. [N0=0.17 | rho=0.25 rho=0.28 rho=0.25 rho=0.2 £ho=0.19 rho=0.16
O4—fe=—---" e - " Y Wit Y S g - ML e
-10 ' k 9
Ovary Pancreas Pituitary Prostate Retina - Eye RPE/Choroid/Sclera - Eye  Skin - Not Sun Exposed Skin - Sun
10 h0=0.16 rho=0.23 x rho=0.09 tho=0.19 =0.27 rho=0.2 rho=0.23 rho=0.23
0T - — - o '* - -
1all Intestine = Terminal llet Spleen Stomach Testis Thyroid Uterus Vagina Whole Blood
10 i rho=0.19 | rho=0.26 rho=0.18 e no=04 rho=0.25 | rho=0.22 o rho=0.2 P rho=0.23
o Y S Y S _ SRR e N S W e Y W
-10 iR
-2 0 2 4-2 0 2 4-2 0 2 4-2 0 2 4- 2 4 - 2 4-2 0 2 4-2 0 2

2 0 2

Predicted

Fig. S1: Predicted (x-axis) versus measured (y-axis) tissue-associated differ-
ential splicing. The dashed line indicates the x=y line.
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Fig. S2: (A). Spearman correlation of prediction against measured V.,
across 1,621 test exons for the 56 tissues for TSplice (y-axis) against the
ridge regression baseline model (x-axis). (B) Spearman correlation of pre-
diction against measured W., across tissues for 1,621 test exons for TSplice
(y-axis) against the ridge regression baseline model (x-axis). The 1,621 exons
in the test set are selected for i) being variable (U (|¥.: — Ue average| > 0.2)
in at least one tissue and ii) being expressed in at least 10 tissues.
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Fig. S3: Average activation map of the convolution layer weighted by the
spline transformation layer. Dashed lines represent exon-intron boundary.
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Fig. S4: Examples of motif instances detected by TSplice model. Model de-
tected motifs (Detected) were shown along with known experimental derived
motifs (Ezperiment).
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Fig. S5: Predicted motif effects by TSplice on various positions (x-axis)
across 56 tissues (y-axis). Effects computed by subtracting TSplice predic-
tions with and without inserted motifs. Values across positions and tissues
averaged across 1,000 random selected exons in the test set. Dashed lines
indicate exon boundaries.
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Fig. S6: Comparing MTSplice and MMSplice (RMSE reduction of MTSplice
compared to MMSplice, y-axis) stratified by brain and non-brain tissues (x-
axis) for the 1,030 variants with a tissue-specific effect (|AWe — AW, average| >
0.2 in at least one tissue).(A) using data for all tissues and (B) restricting
to variant-tissue pairs for which |AW,; — AW, average| > 0.2.
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Fig. S7: Predictions of MMSplice and MTSplice on variants with small
MMSplice scores (|]Alogit(W)| < 0.05). (A) Means (dot) and standard 95%
confidence intervals (line) of predicted variant effects (A logit ¥, y-axis) for
proband (gray) and the unaffected sibling group (orange) with MMSplice
(left) or MTSplice in frontal cortex as a particular example (right). The P-
values are computed with the one-sided Wilcoxon test. (B) Distribution of
effect size (difference of average Alogit ¥ for proband versus control siblings
de novo mutations) for brain tissues (left box) and other tissues (right box)
with MTSplice.
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Fig. S8: Tissue-specific variant-effect prediction with MTSplice. MTSplice
predicted variant-effect (A logit ¥, y-axis) for proband (gray) and the unaf-

fected sibling group (orange) across 56 tissues. The means and standard 95%

confidence intervals were shown.
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