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RNA-protein interactions (RPIs) are ubiquitous

* RPIs are crucial for a
variety of molecular
processes, intra- and
inter-organisms

* already played
important roles in
origins of life

Giacobelli et al. (2022), https://doi.org/10.1093/molbev/msac032

https://www.hfsp.org/hfsp-news-events/new-perspective-protein-rna-interaction-and-its-role-origins-life
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Wet lab approaches for RPI detection

Protein-centric methods
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Computational approaches for RPI prediction

Muppirala et al. BMC Bioinfarmatics 2011, 12:489
http:/fwwew blomedcentral com/1471-2105/12/489
BMC

Bioinforma
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Krautwurst & Lamkiewicz, In Prep
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Ebolavirus VP30 interacts with viral RNA leader region

-4

transcrlptlon support

John et al. (2007), https://doi.org/10.1128/JV1.02523-06
Biedenkopf et al. (2016), https://doi.org/10.1128/JV1.00271-16
Schlereth et al. (2017), https://doi.org/10.1080/15476286.2016.1194160
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Ebolavirus VP30 interacts with viral RNA leader region
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transcrlptlon support
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Performance of selected tools on VP30 + viral RNA
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Using homologs for RPI prediction?
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Pipeline: Infer RPI-involved residues from co-evolution
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Pipeline: Infer RPI-involved residues from co-evolution
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Pipeline: Infer RPI-involved residues from co-evolution
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Pipeline: Infer RPI-involved residues from co-evolution
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Pipeline: Infer RPI-involved residues from co-evolution

HMMer Ebolavirus species:
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VP30 + leader RNA

co-alignments m::
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VP30 + leader RNA
co-alignments

6 Ebolavirus species:

Zaire Reston
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Further directions
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Further directions

X |
HMM”@ \/ ‘{_\,&
‘ = J— known RPI:
‘X InterPro T \\\B\‘ ‘\i‘ = L
\‘5 UniProt \:S \:“\ MAFET :rx m ]ABQX
: . » ) «—
\ automate pipeling = oo —
’k’a\ _ ; = correlation.py N
e t'cdél N ‘Ql:? I fa || LOCARNA Em Egk
cM™ V = ~ !
S o
GLASSgo
o
%o
(o]
—>
|| °
FRIEDRICH-SCHILLER- 'DE=N T
= i.:___i 38th TBI Winterseminar, Bled
Sarah Krautwurst, FSU Jena

UNIVERSITAT i
ATICS & HIGH-THROUGHPUT ANALYSIS

JENA

O -
Q
T e
o
O
P
<

10



Further directions
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Co-alignments with interaction annotation for ToxIN RPI

Tox| RNA
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Using co-evolution for RPI prediction

predict sequence preferences for
p O O rly St u d | e d RB P S hitpsifdolorof10.1186/512655-015-2091°8 BMC Bioinformatics
- infer preference information

i - Inferring RNA f for @
from its homologous RBPs using nferring sequence preferences for

poorly studied RNA-binding proteins based on

PWMs as sequence preference co-evolution
representations + KNN algorithm | |
- binding data not needed Bockgroundt (Pereeeting T g penee N g porep B et o o e

Yang et al. (2018), https://doi.org/10.1186/s12859-018-2091-8
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Performance of selected tools on 7SK RNA + LARP7 protein
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Eichhorn et al. (2018), https://doi.org/10.1073/pnas.1806276115
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Ebolavirus VP30 interacts with viral RNA leader region

American Society for Microbiology

Journal of Virclogy

Volume 81, Issue 17, 1 September 2007, Pages 8967-8976
https://dol.org/10.1128/]V1.02523-06

Genome Replication and Regulation of Viral Gene Expression

Ebola Virus VP30 Is an RNA Binding Protein

Sinu P. John', Tan Wang?, Scott Steffen®T, Sonia Longhi?, Connie S.
Schmaljohn?, and Colleen B. Jonsson 2"

lGraduate Program in Biochemistry and Molecular Genetics, Unive|
Alabama at Birmingham, Birmingham, Alabama 35294
2Department of Biochemistry and Molecular Biology, Southern R
Institute, Birmingham, Alabama 35205

3U.S. Army Medical Research Institute of Infectious Diseases, Ft.
Maryland 21702

4Architecture et Fonction des Macromolécules Biologiques, UMR 6094
and Universités Aix-Marseille I et II, Campus de Luminy, 13288 Marseill
09, France

ABSTRACT

The Ebola virus (EBOV) genome encodes for several proteins ¢
necessary and sufficient for replication and transcription of the viral J
vitro; NP, VP30, VP35, and L. VP30 acts in trans with an RNA secondary s
upstream of the first transcriptional start site to modulate transcription.
bioinformatics approach, we identified a region within the N terminus
with sequence features that typify intrinsically disordered regions and a
RNA binding site. To experimentally assess the ability of VP30 to directly
with the viral RNA, we purified recombinant EBOV VP30 to >90% hom:

and 1 RNA hindina hv 1IV erace-linkina and filter-hinding aceave

American Society for Microbiology

Journal of Virology

Volume 90, Issue 16, 15 August 2016, Pages 7481-7496
https:j/doi.org/10.1128/JV1.00271-16

Genome Replication and Regulation of Viral Gene Expression

RNA Binding of Ebola Virus VP30 Is Essential for

Activating Viral Transcription

Nadine Biedenkopf?, Julia Schlereth®, Arnold Griinweller®,
Roland K. Hartmann?®

aInstitut fiir Pharmazeutische Chemie, Philipps-Universit|
Germany
binstitut fiir Virologie, Philipps-Universitit Marburg, Marbul

ABSTRACT

The template for Ebola virus (EBOV) transcription and re|
viral nucleocapsid composed of the viral negative-sense (—
is complexed by the nucleoprotein (NP), VP35, polymeras:
While viral replication is exerted by polymerase L and its
mRNA synthesis is regulated by the viral nucleocapsid prot
EBOV-specific transcription factor. VP30 is a homohexar
containing a nonconventional zinc finger. The transcriptioy
VP30 is strongly influenced by its phosphorylation state.
RNA binding contributed to VP30's function in transcriptior
novel mohilitv shift assav and the 3 -terminal 154 nucl

RNA BIOLOGY
2016, VOL. 13, NO. 9, 783-798
http://dx.doi.org/10.1080/15476286.2016.1194160
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RNA binding specificity of Ebola virus transcription factor VP30

Julia Schlereth?, Arnold Griinweller?, Nadine Biedenkopf®, Stephan Becker®, and Roland K. Hartmar

“Institut flir Pharmazeutische Chemie, Philipps-Universitit Marburg, Marburg, Germany; "Institut fiir Virologie, Philipps-Unive
Germany

ABSTRACT

The transcription factor VP30 of the non-segmented RNA negative strand Ebola virus balances viral
transcription and replication. Here, we comprehensively studied RNA binding by VP30. Using a novel
VP30:RNA electrophoretic mobility shift assay, we tested truncated variants of 2 potential natural RNA
substrates of VP30 - the genomic Ebola viral 3'-leader region and its complementary antigenomic
counterpart (each ~155 nt in length) - and a series of other non-viral RNAs. Based on oligonucleotide
interference, the major VP30 binding region on the genomic 3'-leader substrate was assigned to the
internal expanded single-stranded region (~ nt 125-80). Best binding to VP30 was obtained with ssRNAs
of optimally ~ 40 nt and mixed base composition; underrepresentation of purines or pyrimidines was
tolerated, but homopolymeric sequences impaired binding. A stem-loop structure, particularly at the 3'-
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