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Figure S1:  Fractionation validation and inter-replicate correlations.
(A) RT-qPCR of RNAs sample controls show fractionation efficiency. 
The accumulation of the indicated RNA fraction-specific markers was assessed in HepG2 
and D17 cells.
(B) Summary table of inter-replicates Pearson correlations of transcript per million (TPM) values within 
each fractions for HepG2 and D17 cell RNA-seq samples. RD= rRNA-depletion, PA= poly-A+. 

B

A

Pearson correlations of samples replicate

Cytosolic

Membrane
Insoluble
Nuclear

HepG2 D17
PA RD PA RD

0.999 0.999

0.9990.998
0.9990.998
0.9940.996

0.9970.994

0.9960.995
0.9850.995
0.9960.997

Page 5 / 14

HepG2 D17

Cytosolic Membrane InsolubleNuclear

Fo
ld

 E
nr

ic
hm

en
t

Fo
ld

 E
nr

ic
hm

en
t

SNORD17

0.0

1.5

3.0
*

RN7SK

0.0

2.5

5.0 **
*

hsr-omega

0.0

4.0

8.0
*

* p-value < 0.001

RPL23a
* *

0.0

2.5

5.0 *

TJP1

0.0

1.5

3.0
*

**
mt-NDF6

0.0

0.3

0.6
** *

MT-CO1

0.0

0.5

1.0
*

Dlg-1

0.0

1.0

2.0
*

**



A
1x106

5x105

0
C M I N

TP
M

1x106

5x105

0
C M I N

TP
M

H
ep

G
2

D
17

100

0

25

50

75

FP
K

M
 (%

)

●

●

●
●
●

●●
●●

lncRNA (n=142)

●

●

●

●

●

●●●

●●

●

●

●

●

●●

●

●

●

●

pri-miRNA (n=39)

●●

●

●

●●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●●
●●●
●
●●●●

●●●●●●●●●

mRNA (n=7,738)

●

●

●

pseudogene (n=59)

●

●

●●

●

●●
●●●

●

●
●●●●
●●

●

●

●

●●●

●
●

●

snoRNA (n=227)

●

●

●

●

●●

●

●

●

●

●●

●

snRNA (n=24)

100

0

25

50

75

FP
K

M
 (%

)

●

●

●
●

●
●

●

●
●

●

●
●

●
●
●

●

●

●

●

●
●

●●

●

●

●

●

●
●
●●

●

●

●
●
●●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●●
●

●

●
●●●

●●

●

●

●
●

●

●●

●

●

●●●

●

●

●
●●

lncRNA (n=1,687)

●

●
●

●
●
●

●

●

●

●

●

●

●●

●

●

●
●

●●

●
●●
●

●●

●●●
●
●●

●

●

●

●

●

●

●

●

●

pri-miRNA (n=150)

●
●●●

●

●

●
●●
●
●
●●
●

●●
●
●●
●
●
●●

●●

●●●
●

●

●●●
●

●

●
●
●

●

●●

●

●

●
●
●●

●

●

●

●

●●

●●
●

●

●
●●
●

●●●

●

●●

●

●
●●
●●
●●
●

●

●
●●

●

●

●●

●●●●●●

●
●●
●

●

●●●

●●

●

●●
●●
●
●●●

●

●●

●

●
●

●●

●
●
●

●
●●

●

●

●

●

●

●

●●
●●●●
●●
●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●
●●

●
●●
●
●

●●

●

●●
●

●

●
●

●

●●

●

●

●
●●

●
●●
●

●●●

●

●
●●
●
●
●

●
●

●●●

●

●

●
●

●●

●

●●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●
●
●●

●

●

●

●
●

●

●

●

●●

●

●
●
●●●
●
●

●

●

●●

●
●

●

●

●

●
●

●

●
●

●
●

●

●

●

●●

●
●

●

●

●
●

●

●

●●

●●

●

●

●
●●●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

mRNA (n=10,784)

●

●

●

●

●
●

●

●
●
●
●

●

●
●
●

●

●

●

●●
●
●

●

●
●
●●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●●

●

●

●

●●

●

●
●
●

●
●

●

●

●

●

●

●
●

●●

●

●●

●

●●

●

●

pseudogene (n=817)

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●
●

snoRNA (n=186)

●

●●

●

●

●

●●

●

●

snRNA (n=80)

H
ep

G
2

D
17

C
otherrRNA

pseudogene
snRNA
snoRNA

lncRNA
mRNA miRNA

0

1x105

2x105

3x105

4x105

Cytosolic Membrane Insoluble Nuclear

TP
M

0

1x105

2x105

3x105
Cytosolic Membrane Insoluble Nuclear

Longest isoform lengths

TP
M

B
mRNA: 1,470 nt

Total: 1,439 nt
mRNA: 1,893 nt

Total: 1,838 nt
mRNA: 2,918 nt

Total: 2,856 nt
mRNA: 2,737 nt

Total: 2,610 nt

mRNA: 924 nt
Total: 904 nt

mRNA: 1,041 nt
Total: 1,062 nt

mRNA: 1,564 nt
Total: 1,556 nt

mRNA: 2,374 nt
Total: 2,311 nt

Figure S2:  Distinctive transcript composition of subcellular fractions in poly-A+ dataset.
(A) Histograms depicting the RNA biotype content, in TPM, detected via PA sequencing of cytosolic (C),
membrane (M), insoluble (I), and Nuclear (N) fractions or whole-cell RNA (T=total) from HepG2 
(upper panel) and D17 cells (lower panel). (B) Histograms of the RNA biotype content of HepG2 and D17 
cell fractions, binned according to the length of the longest annotated isoform of detected RNA species, 
following a log10 scale from 1.5-5 (i.e. ranging from 31-100,000 nt). The expected lengths for mRNA and 
total RNA populations are indicated for each fraction. For A and B, biotypes accounting for less than 1% 
of the overall TPMs were grouped as “other”. (C) Boxplots showing the fraction distribution profiles of 
different RNA biotypes in percent FPKM (pFPKM) for HepG2 (upper plots) and D17 (lower plots) cells. 
The number (n) of transcripts analyzed for each biotype is indicated. TPM: Transcripts Per Millions; 
FPKM: Fragment per kilobase per million; lncRNA: long noncoding RNA; mRNA: messenger RNA; 
miRNA: microRNA; miscRNA: miscellaneous other non-coding RNA; snoRNA: small nucleolar RNA; 
snRNA: small nuclear RNA; rRNA: ribosomal RNA. Page 6 / 14
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Figure S10: mRNA bearing various motifs exhibit asymmetric disributions. 
(A) Boxplots showing the fraction distribution profiles of mRNAs bearing a signal peptide 
cleavage sites, in pFPKM, for HepG2 (upper plots) and D17 (lower plots) cells.
(B) Boxplots showing the fraction distribution profiles of mRNAs canonical histones, in pFPKM, 
for HepG2 (upper plots) and D17 (lower plots) cells.
The number (n) of transcripts analyzed and Kruskal-Wallis p-value is indicated for each motifs.


