Abstract

Ribonucleoprotein complexes play a crucial role in post-transcriptional
gene expression. Spliceosome is a macromolecular RNA:Protein
(RNP) complex that facilitates splicing, producing full-length
messenger RNAs. Comprising five small nuclear ribonucleoproteins
(sNnRNPs) and over fifty splicing factors, this machinery organizes the
assembly and catalysis required for the conversion of premature
MRNA into mature forms. While the spliceosomes require equal
stoichiometry of snRNPs for splicing, the abundance of snRNP vary
significantly in a tissue- and development-specific manner. However,
the molecular mechanisms by which cells regulate snRNP abundance
and its repertoire remain poorly understood. This process involves the
SMN complex, a multi-component RNP chaperone responsible for
assembling an Sm core on each snRNA and ensuring the stability of
snRNPs. Here, we examined the snRNP code and identified
Interactions between snRNP-specific proteins and the SMN complex.
We measured the in vitro Sm core assembly activity on snRNAs and
the abundance of native snRNPs in HelLa cells with snRNP-specific
protein knockdown by sIRNA transfection. Our findings reveal that
some snRNP-specific proteins not only reduced canonical snRNP
assembly, but also enhanced others. These results suggest that
snRNP-specific proteins play a role in regulating shRNP abundance
by either promoting ShRNP assembly or stabilizing snRNPs, mediated
by the SMN complex.
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Heatmap of relative snRNA abundance across healthy tissues, represented as 2-22Ct, For the
calculation of ACt, the mean of the 7SK RNA, the signal recognition particle RNA (7SL) and 5S
rRNA within each tissue was used as a reference. AACt was calculated relative to the median
across individual snRNA within each cell line.
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MS analysis of SMN complex interactome
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Protein names

Gene names

U2 small nuclear ribonucleoprotein A

SNRPA1

116 kDa U5 small nuclear ribonucleoprotein

EFTUD2

U2 small nuclear ribonucleoprotein B

SNRPB2

U4/U6 small nuclear ribonucleoprotein Prp4

PRPF4

NHP2-like protein 1

NHP2L 1

Splicing factor 3B subunit 1

SF3B1

Splicing factor 3B subunit 3

SF3B3
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Knockdown of snRNP-specific proteins
affects the expression of other snRNPs
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alter the Sm core assembly activity
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Arginine dimethylation of snRNP-
specific proteins

Protein i ) icti
R site Peptides Prediction

names score
U2A' 219 NASTLAEVERLKGLLQSGQ 9.90707

U2A' 232 LLQSGQIPGRERRSGPTDD 9.947946
U2A' 234 QSGQIPGRERRSGPTDDGE 9.976974
U2A' 235 SGQIPGRERRSGPTDDGEE 9.923807
PRPF4 130 LFGEGPAERRERLRNILSV 9.907228
NHP2L1 91 FVRSKOALGRACGVSRPVI 9.860373
EFTUD2 803 AVVAQEPLHRGGGQIIPTA 9.977171
EFTUD2 854 AVYTVLARRRGHVTQDAPI 9.879231

http://bioinfo.icgeb.res.in/PRmePRed/

Future directions

 Investigate the impact of SMN interactome alteration with U170K
knockdown.

 ldentify the interaction between snRNP-specific proteins and the
SMN complex and their role in facilitating Sm core assembly.

« Examine the abundance of snRNP-specific proteins in various
tissues and their impact on the snRNP stability and repertoire.
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