










 578	

Figure 3. RNA regulatory modules. A) Factor analysis of target RNA encoding genes binding 579	

normalized by the reference library and expression for the 55 RBPs binding to mRNAs and 580	

lncRNAs for 13,299 genes (see ‘factor analysis’ section in methods for details). Spring-581	

embedded graph of the factor loading matrix, indicating the association between each of the 55 582	

RBPs and one of the 10 factors. Nodes color-coded by RNA annotation category preference 583	

cluster membership from figure 1. Edge width scales with factor loadings (thicker edge = higher 584	

factor loading = stronger association). Only edges with a factor loading > 0.2 (positive values in 585	

black) or < -.2 (negative values in green) depicted. 586	
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Supplemental Figure 3. 588	

Factor analysis model 589	

selection and performance. 590	

A) Plot of eigenvalues 591	

versus number of factors to 592	

determine the optimal 593	

number of factors using four 594	

methods (different 595	

colors). B) Barplot of the 596	

communality, or the 597	

variance in a given RBP 598	

cumulatively explained by 599	

the all factors. C) Heatmap 600	

of the median factor score 601	

coefficient value for all 602	

genes that clustered 603	

together. The number of 604	

genes assigned to a specific factor and the top two most significant enriched GO annotations for 605	

each ontology class: molecular function (MF), cellular component (CC), and biological process 606	

(BP). 607	
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Figure 4. Functional 609	

characterization of 610	

RNA regulatory 611	

modules. A) The 612	

difference in either A) 613	

primary or B) mature 614	

RNA expression 615	

(transcripts per 616	

million) upon 617	

ELAVL1 knockdown 618	

by siRNA treatment 619	

(y-axis), specifically 620	

the log2[siRNA EGFP 621	

TPM]-log2[siRNA 622	

ELAVL1 TPM], for 623	

each gene set. C) Heatmap of the median value of synthesis rate, processing rates, degradation 624	

rates, cytoplasmic versus nuclear localization, polyribosomal versus cytoplasmic localization, 625	

and translational status from ribosome profiling data for each gene set (top). Heatmap of the 626	

odds-ratio of the overlap between factor associated gene sets with annotation (bottom). D) Box-627	

and-whisker plot for each gene set of the enrichment in P-bodies. E) Box-and-whisker plot for 628	

each gene set of the coefficient of variation across 25 individual HEK293 cells. 629	

  630	

A)

Fa
ct

or
1

Fa
ct

or
2

Fa
ct

or
3

Fa
ct

or
4

Fa
ct

or
5

Fa
ct

or
6

Fa
ct

or
7

Fa
ct

or
8

N
on

S
pe

ci
fic

-2

-1

0

1

2

Mature RNA

Fa
ct

or
1

Fa
ct

or
2

Fa
ct

or
3

Fa
ct

or
4

Fa
ct

or
5

Fa
ct

or
6

Fa
ct

or
7

Fa
ct

or
8

N
on

S
pe

ci
fic

-2

-1

0

1

2

Precursor RNA

si
E

G
FP

 T
P

M
si

E
LA

V
L1

 T
P

M
[

[

Lo
g 2

Synthesis rate

Processing rate

Degradation rate

Cytoplasm vs Nucleus

Polyribosomal vs Cytosol

Translation

N
on

-s
pe

ci
fic

Fa
ct

or
8

Fa
ct

or
7

Fa
ct

or
6

Fa
ct

or
5

Fa
ct

or
4

Fa
ct

or
3

Fa
ct

or
2

Fa
ct

or
1

Protein coding

Long noncoding

2

4

6

8

−1

−0.5

0

0.5

1

median odds
ratio

0

C)

B)

100

200

300

400

 C
el

l-t
o-

ce
ll

ex
pr

es
si

on
 v

ar
ia

tio
n

D) E)

Fa
ct

or
1

Fa
ct

or
2

Fa
ct

or
3

Fa
ct

or
4

Fa
ct

or
5

Fa
ct

or
6

Fa
ct

or
7

Fa
ct

or
8

N
on

-s
pe

ci
fic

Fa
ct

or
1

Fa
ct

or
2

Fa
ct

or
3

Fa
ct

or
4

Fa
ct

or
5

Fa
ct

or
6

Fa
ct

or
7

Fa
ct

or
8

N
on

-s
pe

ci
fic

−6

−4

−2

0

2

4

6

Lo
g 2 P

-b
od

y 
en

ric
hm

en
t

si
E

G
FP

 T
P

M
si

E
LA

V
L1

 T
P

M
[

[

Lo
g 2

.CC-BY-NC-ND 4.0 International licensepeer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not. http://dx.doi.org/10.1101/295097doi: bioRxiv preprint first posted online Apr. 5, 2018; 

http://dx.doi.org/10.1101/295097
http://creativecommons.org/licenses/by-nc-nd/4.0/


Supplemental Figure 4. 631	

RNA metabolism profiles 632	

for factor-associated 633	

gene sets. A) Box-and-634	

whisker plot for each gene 635	

set of the synthesis rates, 636	

processing rates, 637	

degradation rates, 638	

cytoplasmic versus nuclear 639	

localization (Cyt vs Nuc), 640	

polyribosomal versus 641	

cytoplasmic localization 642	

(Poly vs Cyt), and 643	

translational status from 644	

ribosome profiling 645	

data. B) Heatmap of the 646	

odds-ratio of the overlap 647	

between factor associated gene sets with RNA categories based on similar metabolic profiles 648	

from (Mukherjee et al., 2017). C) Heatmap of the odds-ratio of the overlap between factor 649	

associated gene sets and protein localization annotation. D) Box-and-whisker plot for each gene 650	

set of the median expression across 25 HEK293 cells.  651	
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