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Figure 3. RNA regulatory modules. A) Factor analysis of target RNA encoding genes binding
normalized by the reference library and expression for the 55 RBPs binding to mRNAs and
IncRNAs for 13,299 genes (see ‘factor analysis’ section in methods for details). Spring-
embedded graph of the factor loading matrix, indicating the association between each of the 55
RBPs and one of the 10 factors. Nodes color-coded by RNA annotation category preference
cluster membership from figure 1. Edge width scales with factor loadings (thicker edge = higher
factor loading = stronger association). Only edges with a factor loading > 0.2 (positive values in

black) or < -.2 (negative values in green) depicted.
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Factor analysis model

selection and performance.
A) Plot of eigenvalues
versus number of factors to
determine  the  optimal
number of factors using four
methods (different
colors). B) Barplot of the
communality, or the
variance in a given RBP
cumulatively explained by
the all factors. C) Heatmap
of the median factor score
all

coefficient value for

genes that clustered

together. The number of

.0 International license.

Non Graphical Solutions to Scree Test

A) w
- )
o Eigenvalues (>mean = 14)
A Parallel Analysis (n= 10)
2 o | Optimal Coordinates (n = 10 )
% - Acceleration Factor (n= 1)
s
c
@
=]
i w
OIAF)
o,
/20000085
o - 000000
T T T T T T
0 10 20 40 50
Components
0.8
B) »
©
S 06
g
g 04
3
> HHHH
oo il
o MY DS L OST TLHOMON DO OO —ONTM — NOT - —
m%oowo L PRS2 00N SNE 2000 J2L AL S s Mok S RS sOR ISRy
[ER NmmDme&31ZDZNFmmX§<Zo&mE>sz—mFowl>mm££QI>>>mm
Wi ILZO0 xm&NammmIZw Fumhm(X&_omO&mND<QO<§NFF<M<<<N:
420 JeONTYS LS50 8 o ST O%u.: O phkay Opimms
< <=z z RGE 0SS NILLIG
i
genes
c) to] Top 2 signifi GO for each Ontology class
. MF: cAMP response element binding, AU-rich element binding
median of F1,n=604 | CC: endosomal membrane, ubiquitin ligase complex
factor score BP: neg. reg. of cellular response, neg. reg. of transmembrane receptor
5 F2, n=34 long-noncoding RNAs: NEAT1, JPX, MALAT1, PVT
I ) primary miRNAs: MIR99AHG, MIR181ATHG
_ MF: ubiquitin-like transferase activity, SMAD binding
F3, n=408 CC: ubiquitin ligase complex, cytoplasmic ribonucleoprotein granule
0 BP: neg. reg. of translation - ncRNA, gene silencing by miRNA
MF: GTP binding, guany! ribonucleotide binding, phosphoprotein binding
F4,n=213 CC: pigment granule, cell-substrate junction, nuclear envelope
5 I BP: reg. of establishment of protein localization, post-transcriptional reg. of gene expression
MF:
F5, n=100 cc:
BP: regulation of intracellular transport
MF: structural constituent of nuclear pore, nucleocytoplasmic transporter activity
F6,n=376 | ccC: microtubule organizing center part, spindle pole
BP: establishment of RNA localization, chromosome segregation
MF: phosphatidic acid binding, protein kinase A binding
F7,n=1200 | Cc: coated vesicle membrane, endocytic vesicle
BP: ER to Golgi vesicle-mediated transport, protein localization to endosome
MF: transcription factor binding, helicase activity
F8, n=245 CC: plasma membrane region, cell leading edge
BP: histone modification, peptidyl-lysine modification
NS, n=2403
MF: transmembrane transporter activity, endopeptidase activity
CC: mitochondrial matrix, ribosomal subunit
BP: translational termination, mitochondrial respiratory chain complex
NS, n=7716
FU B R B R R B« B R
g @ g 9 o0 @ 3 9 o @
2 2 2 2 2 2 2 2 2 2
g g g 8 ¢ g 8 8 g 8
R O R I =

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

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

(BP).
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Figure 4. Functional A) Mature RNA B) Precursor RNA
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each gene set. C) Heatmap of the median value of synthesis rate, processing rates, degradation
rates, cytoplasmic versus nuclear localization, polyribosomal versus cytoplasmic localization,
and translational status from ribosome profiling data for each gene set (top). Heatmap of the
odds-ratio of the overlap between factor associated gene sets with annotation (bottom). D) Box-
and-whisker plot for each gene set of the enrichment in P-bodies. E) Box-and-whisker plot for

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