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RNA-binding proteins in gene expression:

* Fundamental co-transcriptional and post-transcriptional roles
* RNA processing (capping, splicing, polyadenylation)

* Stability (Turnover rates)

* Localization/Nuclear export
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RNA-binding protein interactions: Deregulation in several diseases
Classic RBPs: characterized RNA-binding domains (RBDs) (defined 3D structures)
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https://emea.illumina.com/science/sequencing-method-explorer.html

To identify proteins bound on a given transcript: Protein-specific methods:
Methods like: RIP-seq
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To identify proteins bound on a given transcript:
Methods like:
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*Van Nostrand et al., Nature 2020. A large-scale binding and functional map of human RNA-binding proteins
PMID: 32728246

*Van Nostrand EL, et al. Genome Biol. 2020. Principles of RNA processing from analysis of enhanced CLIP maps
for 150 RNA binding proteins.
PMID: 32252787

a .
eCLIP RNA Bind-N-Seq Immunofluorescence
o > T e (i 1
RBP _aPF & >
—i— " lnput —_— Ucu PTBP3
RNA i, U!J
RNA targets In vitro motifs RBP localization
Knockdown RNA-seq RBP ChIP-seq
a " T o r ‘
N u T et ) Vo tnfo
shRBFOX2 | .\ v=008 RBP. > | DNasel HS
Control ¢ _ 1 o ‘ ¥Y=0.76 ' i RBFOX2
RBP-responsive gene RBP-chromatin
expression and splicing associations
b Functions Localization Domains Experiments c Chi9 (- strand): 115,100,000 115,080,000 115,000,000
% Sy, P8RS j i ——— o
0 @44]%99 A 4, °7//$L/¢/<',,) i t ot ot fofetpei—
< P 7
S SIS0 50 055, S s G , % PTBP1
20,9, Y I s A 7%, %59 G0 0, 2 C. X N U
6‘40/9/’620039@0% 50,0, 00;9% &{9& 496/’99/ A \QZOO%L 1, ‘S’C)?'%o 1 A % 4_/7‘ S 64‘& %es . HepG2 |mpat 1 i )| L i (;
o 0 o R 08,0 G %I O, 46 ED0ler s o WLty %, My % eCLIP L
Uoara %0 50,2 %% % //’9/%01?9-, §Q§Q§Q®0e®s+0,°6@, % S0 %; %0268 HKHK - PTBP1 HepG2 | PTBPT knookdown | 6
SFPQ;! -—; _—— T — ; = — CEE knockdown Conirol l ‘ . - 8
PTBP1 /_/; -:—j§ == _ — — RNA-seq ! w1l ulhe 0
SRSF2//= - = -
” HNRNPM/: T = === PTBP1 e
Q| SRsFo//= — = _—= —
o SF3Ba//= . o = - HepG2 1IF?BRS?nk:ms
@ = - [ |
S| Res2a /! B——= = - = S | Rep 1
s EEF2//= = = = = = _ - eCLIP |Rep2 | A
IGF2BP1 = - — = = = Input
upr! /= _**_. = — = =
DHXBOE — E 7; shRNA |Rep1 ‘ )
METAP2/ — I = = - S = RNA-seq|gep » —u =0.15
POLR2G—— — = = = —A— FbR = 0.007
1 I Control |Rep1__gC o
ollm_ e = = l_-._ . \I.-__ RNA-sed|pep2 g —

From: A large-scale binding and functional map of human RNA-binding proteins



Disease-associated RBPs
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Mutations in RBP genes and potential effects
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Protein-protein networks of disease-associated mutations
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Example 1. fragile X-associated tremor ataxia syndrome (FXTAS) / Fragile X syndrome (FXS)
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Example 2. Somatic mutations in RNA processing factors (involved in splicing):

Like RBM10 in numerous cancers, or PRP8 (core spliceosome component)

Example 3. Mutated RBPs in ALS
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Example 4. RBP-IncRNA interaction networks and their importance in disease
The CCT3-LINCO00326 interaction regulates lipid metabolism in HCC
Ngrskov Sgndergaard et al., Gut 2022;0:1-12. doi:10.1136/gutjnl-2021-325109
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Are RBPs druggable?

RNA-based or RNA-targeted therapeutics

Targeting RNA-protein interactions (or RNA elements designated for/stabilized by
protein binding), like with the FDA-approved branaplam small molecules: Recognition of a
target-specific RNA element in conjunction with a (general) RBP component (of cellular
metabolism or regulatory networks)may help achieve both specificity (via the sequence-
specific RNA targeted component) and affinity (due the high information content of a
protein surface).

Reprogramming RNA processing: an emerging therapeutic landscape
Neil et al., 2021; doi.org/10.1016/j.tips.2022.02.011
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Small molecules -splicing modifiers (~ branaplam FDA approved)

* Palacino et al., SMN2 splice modulators enhance Ul—pre-mRNA association and rescue SMA mice. Nature
Chemical Biology 11, p 511-517 (2015)

* Sivaramakrishnan et al., Nature Communications 2017 8(1):1476. Binding to SMN2 pre-mRNA-protein
complex elicits specificity for small molecule splicing modifiers. PMID: 29133793
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