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Exhibit 1: Data Sets
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Exhibit 2: Summary Statistics for Protein Coding Genes

A Annotated Bases (Millions, )
mRNA
5'UTR CDS 3'UTR Total Intron
Human 17.6 57.4 7.3 824 1,409
42 26.3 41 34.6 33.5 )
6.9 22.9 6.3 36.1 514
Mapped Reads (Millions,
1,384 6,438 292 8,114 1,031
107 1,961 156 2,224 21.0
378 4,917 1236 6,532 84.3
Annotation Detected (Fraction of Total Bases, )
0.97 0.96 0.95 0.96 0.43
0.96 0.98 0.94 0.97 0.72
0.99 0.99 0.98 0.99 0.94
B
. Gene Span . Longest ORF per gene CDS exon length ) CDS exons per gene —n
’ ’ B bp o - o 4 ’ BP . 4‘ ) ‘Bp h - A DS ex(”)ns per gene
C Pfam Domains Domain Combinations
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Exhibit 2: Summary Statistics for Protein Coding Genes

A Annotated Bases (Millions, )
mRNA
5'UTR CDS 3'UTR Total Intron
Human 17.6 57.4 7.3 824 1,409 ﬁ
Worm 4.2 26.3 4.1 34.6 33.5
Fly 6.9 22.9 6.3 36.1 51.4
Mapped Reads (Millions, )
1,384 6,438 292 8,114 1,031
107 1,961 156 2,224 21.0
378 4,917 1236 6,532 84.3
B
Gene Span E Longest ORF per gene CDS exon length . CDS exons per gene

Fraction of total

CDS exons per gene

Pfam Domains Domain Combinations

Fly (4104) Fly (3292)

A
ICCARNNC:

(5163) Worm (6243) Worm
(3949) (3524)



Exhibit 3: Splicing Figure
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Exhibit 4: Pseudogenes
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Exhibit 5: Comparison of ncRNAs



Annotated ncRNAs

TARs

Geno(r:1(§ Ez;l)erage N;‘;Zid Geno(rr(; [C(’Z}l)erage IVILae':Zid Geno(r:m(z [Coz}l)erage NIIRZZZid

(fraction) (fraction) (fraction)

PiRNA loci 88 1,272 [0.04] 3.2e4 35,322 449 [0.45] 6.7 e-3 21 1,604 [1.2] 1.6e-3

2 pri-miRNA 58 1,158 [0.04] 3.6e-4 44 16 [0.02] 6.6 e-6 43 316 [0.25] 1.7e-4
% pre-miRNAs 1,756 162 [0.006] 2.7e-3 221 20 [0.02] 2.1e4 235 22 [0.02] 7.2e-5
% tRNAs 624 47 [0.002] 3.0e4 638 45 [0.04] 13e-5 308 22 [0.02] 1.4e-6
g snoRNAs 1,521 168 [0.006] 33e4 141 16 [0.02] 29e-4 287 34 [0.03] 29e-4
8 snRNAs 1,944 210 [0.007] 4.6 e-5 114 14 [0.01] 4.9 e-5 47 7 [0.006] 8.5e-5
IncRNAs 10,840 10,581 [0.37] 2.2e-2 417 184 [0.18] 8.3e4 558 868 [0.68] 13e-2

Other ncRNAs 9,281 2,624 [0.091] 39e-3 2,935 530 [0.53] 29e-3 398 381 [0.30] 2.1e-3
Total 26,112 16,103 [0.56] 29e-2 39,832 1,268 [1.26] l1le-2 1,897 3,022 [2.35] 1.6e-2
Un?::jf:t’:f;:g':’c’m S 294,956 2,749,660[96.1]  2.0e-1 146,913 64,232 [64.1] 51e2 60,267 89,630 [69.8] 5.5e-2
Total 718,537 923,774 [32.3] 20e-1 235,915 37,482 [37.4] 4.6 e-2 76,757 47,542 [37.0] 5.5e-2
Overlapping TEs 1,633,407 455,803 [15.9] 8.0e-2 65,600 5,621 [5.6] 23e3 38,595 7,414 [5.8] 29e-2
Overlapping Introns 1,300,035 360,778 [12.6] 1.2e-1 173,253 18,347 [18.3] 25e-2 79,012 28,857 [22.5] 19e-2
incRNA ncRNAs 104,001 13,844 [0.51] 1.2e-2 2,509 390 [0.77] 25e4 599 164 [0.004] 2.4e-5
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Genome

A) Elements Genome Coverage Mapped Genome Coverage Mapped Coverage Mapped
Reads Elements GRS Elements Reads
Kb % (fraction) Kb % (fraction) Kb % (fraction)
piRNA loci 88 1,272 0.04 3.2e-4 35,322 449 0.45 6.7e-3 21 1,604 1.2 1.6e-3
ﬁ pri-miRNA 58 1,158 0.04 3.6e-4 44 16 0.02 6.66-6 43 316 0.25 1.7e-4
2 "é pre-miRNAs 1,756 162 0.006 2.7e-3 221 20 0.02 21e-4 235 2 0.02 7.2e-5
Z
x| 2 tRNAS 624 47 0.002 3.0e-4 638 45 0.04 1.3e-5 308 2 0.02 1.4e-6
c ©
v | S| snoRNAs 1,521 168 0.006 3.3e-4 141 16 0.02 29e-4 287 34 0.03 29e-4
£ § SNRNASs 1,944 210 0.007 4.6e-5 114 14 0.01 4.9e-5 47 7 0.006 | 85e-5
C
g IncRNAs 10,840 10,581 0.37 22e-2 M7 184 0.18 8.3e-4 558 868 0.68 1.3e-2
Other ncRNA 9,281 2,624 0.091 3.9e-3 2,935 530 0.53 29e-3 398 381 0.30 21e-3
Total 26,112 16,103 0.56 2.9e-2 39,832 1,268 1.26 1.1e-2 1,897 3,022 | 235 1.6€-2
TSR 294,956 | 2,749,660 96.1 2.0 e-1 146,913 | 64,232 64.1 51e-2 60,267 | 89,630 | 69.8 5.5e-2
Unannotated Regions
Total 718,537 | 923,774 32.3 2.0e-1 235,915 | 37,482 37.4 4.6e-2 76,757 | 47542 | 37.0 5.5e-2
O"ﬂaE’;p'”g 1,633,407 | 455,803 15.9 8.0e-2 65,600 5,621 56 2.3e-3 3859 | 7,414 5.8 2.9e-2
(]
o :
< Ovlirtlraor:gng 1,300,035 | 360,778 126 1.2e-1 173,253 | 18,347 18.3 2.5e-2 79012 | 28857 | 225 1.9e-2
Supervised
ncRNA 104,001 13,844 0.51 1262 2,509 390 0.77 25e4 599 164 | 0.004 | 24e-5
Predictions
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Exon discovery Rate

C) Enhancers Total
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1 .
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0.96 Fly 522
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: : D) e N
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Exhibit 6: Expression Clustering of
Coding Genes and ncRNAs
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Exhibit 7: Stage Mapping of Worm and
Fly Developmental Timecourses
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Exhibit 8: Histone and TF Models for
Gene Expression



10

-10

Pol Il p=0.64
H3K4me3 p=0.58
(bin at TSS)

Accuracy

Accuracy

-10 5 0 5 10 15
Expression
TF model
[ee]
o
©
o
<
o
[aV]
o
\
o \
o
-2000 -1000 0 1000 2000
HM model
[ee]
o
©
o
N -
< . -
<} protein  ncRNA
o human —— - -
=} worm  ——— -
o fly — - -
o

-2000 -1000 0 1000 2000

Distrbution of Orthologs in Worm, Fly,

and Human
Correlated in Worm, Stalled or burst

in at least one

Medium binding, high
transcription in worm &
fly; High binding, medium
transcription in human
(~0.8%)

Medium binding and
transcription in worm, fly,
human (~4%)

Relative importance

%

1.0

0.0 02 04 06 0.8

Fraction of full model accuracy

5 10 15 20
Number of randomly selected TFs

human

worm

YY1
NANOG

H3K4me1
H3K4me2
H3K4me3
H3K9me3
H3K27me3
H3K36me3
H3K79me2
H4K20me1
H3K27ac

CEH-22
ELT-3
H3K4me'1
H3K4me2
H3K4me3
H3K9me3
H3K27me3
H3K36me3
H3K79me2
H3K20me1
H3K27ac

SR

HP1
H3K4me1
H3K4me2
H3K4me3
H3K9me3
H3K27me3
H3K36me3
H3K79me2
H3K20me1
H3K27ac

Model Trained in

[

Normalized correlation

-1 -0.5 0 0.5 1

= (.08,

| coa,

(15,
(14, .
(.09, .

(-36,
(14,

(.03, .

—
|‘n

(.28, .
(.26, .
(.28, .
(28,
(23,

(.36,

(.33,

[ (23,
T (-.49,

Protein

(32,
(40,
| 24,

(.19, .

(-1,
(.33, .

Worm Human

Fly

Prediction Accuracy
for Protein-coding Genes

Human Worm Fly

Prediction Accuracy
of Universal Model

(-38,
(=19, .

(-32, .

(-2, -
(-51, -

(40,
(-0,

(-12, .
(-44, -

(.29, .

18



