Figure 1

Probe design
Target features >

cDNA library Capture
AT
AV
PacBio _ﬂ_lsi_q
CAGE  Validated

novel sj Novel exon
o SR i PN s

P
N vyyp
e ~

Feature | Human | Mouse
lincRNAs 5,953 1,920 Annotated
PipeR pred. 0 2,271
MicroRNAs 786 494
snRNAs 838 721 Unannotated
SnORNAS 401 850 annotate
Enhancers 954 203
UCE 158 156
TOTAL 9,090 6,615
Prot. coding 124 112
ERCC 42 42 Controls
Ecoli 100 100
TOTAL nts|15,541,153| 8,307,739
Brain
Heart
Liver
Testis
HelLa Embryo d7
K562 Embryo d15




Figure 2

#MiSeq read overlaps

E

Human (1kb—1.5kb) Human (1.5kb—2.5kb) Human (>2.5kb)
O e | o ees | T westam |
Human Mouse . 200000} Median =ﬂ,zo7i , o000 Median;l,504{ , 200000 Median =’1,120i
150000{ | g 150000 i E 150000 |
64 SMRT Cells 66 g 1o} g 1o | g oo |
2,397,192 Ol Read 2,137,176 " T o |
7.1 ROI Reads 137,17 o o s O s
1 1 i) 1
- 8 § § 8 - § 8 % € - 8 8 § 8
2,383,470 Mapped 2,132,978
Mouse (1kb—1.5kb) Mouse (1.5kb—2.5kb) Mouse (>2.5kb)
- 250000 T T frmmm e mmmm——— 250000¢ T T T
2,053,424 UnlC]LIE|y mapped 1,870,681 | N=TR2%0 | o N=570362 |
Median=1,640= 8 o0 Median =999 :
1,627,322 | Demultiplexed | 1,509,374 |2 o :
1 1
1 ¥ 50000 |
e o Hl U
g8 8 £ - § 8§ 8
Pre—Capture Post—Capture
C 12500000+ D B Pre—Capture [[JPost—Capture
3e+06: enhancer 50-
10000000+ erccSpikein
intergenic
2 A o] 16.6fold 11.1fold
7500000+ 2 26406 misc_RNA 2
g neg_region B
° of TargetGenic c 26.6%
5000000+ E piper O 75
= protein_coding %
pseudogene 0,
£ 1e406 udog 3 16.6%
2500000+ snoRNA
SNRNA °\°
uce
0~ 0e-+00 1.6% 1.5%
Human Mouse Human Mouse 01 v y
Human Mouse
© NotTargeted < Targeted @ NotTargeted < Targeted
= Human = Mouse
8 5.04/=-0.003+0.96 - x, R*=0.801 8 5.0y =-0.38+0.98 - x, R°=0.837
=] y=-0.14+1-x, R*=0.921 =] y=-056+1.1-x, R=0.932
o = o o
+ +
25 nY 25 n
o Qo Q
o 0.0 - o 0.0 o©
3 = =
= 3 = @
w#-25 #-25
S S
b= © el o > ¢ R0
S, 2.5 0.0 25 5.0 2 25 0.0 25 5.0
log10(Spike-In concentration) log10(Spike-In concentration)
@ NotTargeted < Targeted © NotTargeted < Targeted
. Human . Mouse
S 5071 y=12+061-x, R®=0.631 ol 5 501y=091+0.71.x, R2=0.727 o
8 y=-0.37+0.83-x, R*=0.87 g 8 y=-059+081-x, R*=0.873 2
3 25 g S 3 25 . S
# 21 1
8 g 8 g
c c
2oo a 2o0 @
2 i 2 -
Eos o Z25 ®
- o - o
2 ©_eaemnes = e @ WBouBer> =
- 0.0 2.5 5.0 - 0.0 2.5 5.0

B

25 :
log10(Spike-In concentration)

25 : ;
log10(Spike-In concentration)



Figure 3

l \ | hg38

Scale 100kb |
chr3: | 69,990,000| 70,000,000 | 70,010,000 | 70,020,000 | 70,030,000 | 70,040,000 | 70,050,000 | 70,060,000 | 70,070,000 | 70,080,000 | 70,090,000 | 70,100,000| 70,110,000 | 70,120,000 | 70,130,000 70,140,000 | 70,150,000 | 70,160,000 | 70,170,000| 70,180,000 | 70,190,000
Comprehensive Gene Annotation Set from GENCODE Version 20 (Ensembl 76)

LINCO1212 B> H
LINCO1212 B>+l
Pseudogene Annotation Set from GENCODE Version 20 (Ensembl 76)
RP11-963H11 = UQCRHP4 1

‘GENCODE Capture Cap1, capture probes

Capl probes F——"m"1i

TSS peaks |

FANTOMS DPI peak, robust set

GENCODE Capture Cap1, hsAll, tissue: all, merged all

compmerge.2018.pooled.chr3 1
compmerge.2017.pooled.chr3
compmerge.2016.pooled.chr3
compmerge.2015.pooled.chr3
compmerge.2014.pooled chr3
compmerge.2012.pooled.chr3 f—————
compmerge.2013 pooled.chr3
compmerge.2011.pooled.chr3 -
compmerge.2009.pooled.chr3 e eees

compmerge.2010.pooled.chr3 b
compmerge.2008.pooled.chr3
compmerge.2007.pooled.chr3
compmerge.2006.pooled.chr3
compmerge.2003pooled.chr3 |
compmerge.2004.pooled.chr3 >
compmerge.2005.pooled.chr3
compmerge.2001.pooled.chr3
compmerge.2002.pooled.chr3
compmerge.2000.pooled.chr3
compmerge.1999.pooled.chr3

B

b
f
compmerge:1998 pooled.chr3 H

C hs splice site scores

Novel vs Annotated SpliceJunctions (hs) Acceptor e
0.25 . .
36,839 8%% ] ! _ =
- ' -
8 40’(Xx_) o 26,715 _ 000 : dl dl
o a 7 7
B % £ 02- I } 83
c s a - ' =¥
= S $ 01- 50
g g Y 00 @ 3
O - 3 .0 -
== 20000 & 0.15 i
y 0.10 - . g
0.05 - \ \ g
0- 0.00 - T T T T T 0 T T T T T
' ' -30 20 -10 0 10-15-10-5 0 5 10
1 PacBio 1 PacBio +1 HiSeq H ;
Minimum required read support Novel Splicesite SCK(zre
1 Onlyin GENCODE I Commmon | Only in experiment . H?S\g —eupported  — Higevérlunsupported
vael Kr)own
D Simulated read depth v == HiSeq—unsupported == HiSeq—supported
novel splice junction discovery (hs)
Brain .J 100w | Heart -J 10000 Hela -J
10,000 A _-". 7,500 ..'- 7,500 _-'
5,000 | .l-"-.I 5000 1 a."" 5000 1 -."-' E
g - 2504 o 25004 &=
'12 - il il | i i - i '
g & & & e
g K562 =l Liver =l 500 Testes P mirna
% 8000 1 a= | 8] & | 40000+ -"_,,"’. . SnoRNA
i’g ] '_' 4,000 - '—- 30,000 A - . SNRNA
{ 1 * - 20,000 o .'-
2000 _E_ 2,000 -*- 10,000 .._.'
& & & S
§ oy Ny S S

Simulated read depth



Figure 4
A

H Without end anchoring With end anchoring
GT AG
CAGE ec polyA
(FANTOM) (encoded)
* *
Merging efficiency (across tissues) (hs) * £ K FANTOMS CAGE support
800,00 * PolyA site support
C % *
600,004 *
2 Merge 1- Anchor supported TSSs+TTSs
-f‘o% 400,000 2- Merge
H*
* *
200,000f * * *
*
04
al
tissue
category I (8 cacy I iendancnrety” I (ho Srchomgy
D hg38 | {Dkd Scale
[127,225,000 127, [127,215,000 [127210000 [127.205,000 [127,200000 [127,195,000 [127,190,000| [167,185,000 [127,180,000 127,175,000 [127,170,000 [127,165/000 [127,160000 | «hr8
et ‘Comprehensive Gene Annotation Set from GENCODE Versi nZDC(ElEegb\ 76)
Pseudogene Annotation Set from GENCODE Version 76)
'GENCODE Capture Capl, capture probfs
I H—f Capl probes
FANTOMS DPI peak, robust set
il |1 Ih L Mt ot I TS peaks
GENCODE Ire: I |, tissue: all, merg
== i ”mzioo\ed chrg % comememeansecd
3 4 b4 ] corppmerge.4801 ooled clir8
E 65,000 22,000
60,000 20,000
" i 55,000 2 18,000
150,000 g0 ] g 1600
E 40000 i‘z‘gz
- 35,000 s
3 100,000 £ ] ., 10000
-8 125,000 - 8 8,000
20,000 - T 6000
50,000 - 15,000 S 400
10,000 ~ #2000
5,000 = o
# =11 | :
0- v . M protein—coding
T Y ! ' ' ' ! Ex%ggexomc =El\t’§2_;aepnic | nrj\ﬁ}lkt’;l—Abiotype
Liver K562 Heart Hela Brain Testes All Minclusion B Extension Mother
B w/CAGE onI){ Iw/poIéA only
B w/CAGE+polyA i no CAGE/nopolyA
12,000
3 jg- 10,000
'g 100,000 - B
et © 8000
-
ﬂ T 6,000
Q 8| !
B 50000 - S o
<]
g % 2,000
0
# ---..
0- X | | Frotein—coding
T T T T T T T = Iéllx%rc\é)exomc =|G\t/erlap . = nc'?thb'
Liver Heart EI5 E7 Brain Testes All Binduson I Extension mother P
B w/CAGE onI){ B w/polyA only
B w/CAGE+olvA [ no CAGE/no’polvA
G B 5000 2 A =5953 H [ JoLs_FL| | short_read
<<
Z 4000 - I ]
% 0.0020 o n=13126
c g
= 3000 - 0.0015 = kel
3 = <
-8 8 0.0010
s 2000 - o
5 [m)
g 1000 - 0.0005 =
o o 0.0000 ————
E o BlSessecsgurunoscocn i s ' ' '
Z [ [ [ | IQ I\ 1 1 Ibt IVJ I% L\ 1 1 IQ IQ QQ QQ QQ
b\‘b“bk‘o‘b’\‘b%\\\m\%\\\\»3’»9«1,,,‘7/ \Q q/Q (bQ

Number of full-length transcript models

Spliced length (nt)




Figure 5

A

[[] CLSFLINCcRNA [] CLSFL protein—coding || GENCODE IncRNA
|
n=50004
00020 & el
2 00015 %-% I
i, == |
g 00010 |
0.0005 /y\ I
0000 ‘ _ |
0. I7 T T IJ
N
& L
Spliced length, nt
g Helas3
9) Transcripts:
» 40+ ne mu:z
c n= 7569
B 30 oo
E 20- n= 5737
@
I 10+
§ — —
™ -10000  -5000 0 5000 10000
T Position around TSS
(nucleotides)
CLS_FL GENCODE
—IncRNA  — protein-coding
GENCODE
IncRNA
Helas3
Transcripts:
n= 13071
T e

n= 1595
n= 7081

¢

EZH2 mean signal
[o2]

-5000 0 5000 10000
Position around TSS
(nucleotides)

-10000

CLS _FL GENCODE
—IncRNA  — protein-coding
GENCODE

IncRNA

C

o

Il CLSFLINcRNA M CLSFL protein—coding 1 GENCODE INcRNA

Mean distance to feature (kb)
o %9001 j g . n=50004 mean=669 . .
¥o] n=12684 mean=427 CLS protein coding = 45 13 8 117 7
o
g 4000 4 CLS IncRNA 8 9 5 131 6
Y
5 4
o GENCODE_IncRNA % 12 6 127 6
O 2000
= 0 _ ] IJ T T T T T
| _ |
¥ ¥ ¥ ¥ (9
N % XS o & c&y 7
0<(0 ‘(\’bo N
Number of exons & c@b%
&
(\
E F S
= Helas3 g Helas3
é Transcripts: 9 Transeripts:
B 60 o j0e 0 50- . e
= n= 7569 c n= 7559
S 40 i g 457 oo \,A A
n= 5737 | n-573 \ 5 i ugh A
£ o M0 Wy W{v’v"u‘f-m\ﬁ""j‘i e
g ©35-
> £
X : ‘ . — ; 30, : . ‘ ‘
£ 10000  -5000 0 5000 10000 ™  -10000  -5000 0 5000 10000
Position around TSS T Position around TSS
(nucleotides) (nucleotides)
CLS_FL GENCODE CLS_FL GENCODE
— IncRNA — protein-coding — IncRNA — protein-coding
GENCODE GENCODE
IncRNA IncRNA
= Helas3 - Helas3
c Transcripts: (] _
D15 £8P gE
Merged TSSs: ~— il
% n= 1036 [} ey 0.3
@ 104 ™7 cwn
O c
IS Q ®o.2-
L 54 , n 2 R N o
|Q_) 2Ry 2R 8 1S B AR T gy
O 10000  -5000 0 5000 10000 S 0000 5000 0 5000 10000
Position around TSS Position around TSS
(nucleotides) (nucleotides)
CLS_FL GENCODE CLS_FL GENCODE
— IncRNA — protein-coding — IncRNA — protein-coding
GENCODE GENCODE
IncRNA IncRNA



Figure 6
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