Theoretical studies on RNA recognition by Musashi 1
RNA-binding protein

Nitchakan Darai, Panupong Mahalapbutr, Peter Wolschann, Vannajan Sanghiran
Lee, Michael T. Wolfinger, Thanyada Rungrotmongkol

www.nature.com/scientificreports
scientific reports

Figures and title from : —

OPEN Theoretical studies on RNA

Theoretical studies on RNA recognition by Musashi 1 RNA-binding protein recognition by Musashi 1

RNA-binding protein

arai, N., Mahalapbutr, P., Wolschann, P, Lee,V. S., Wolfinger, M.T., and
ungrotmongkol, T. = =
ci. Rep. 12:12137 (2022 B

ded RNA motifs wi N e with high of
I f Zika v i

higher ity to MSI1 RBD1 and RBD2,

MSI1RBD1and ill be useful for a detail

type of RNA-protein interactions.

"
"

I = - - W RNA-binding proteins (RBPs) are key regulators of numerous cellular processes, mediating different aspects

= = of co- and posttranscriptional gene expression. They contain well-defined RNA-binding domains (RBDs) that

nfer RNAs'. Examples of
RBDs are the RN iti mntxf (RRM), (hnRNP) K-homology (KH)
domain, and the C3H1 7inc-finger (ZF) domain. These bind to a relatively restricted set of the primary RNA
sexuence spac,oen il ad ditional contextual traits such as RNA secondary structure or base compy
tional context for addit cificity’.
“The Musahi (MISD prote fumiy comprses geoup of RBPs tha at s transational regulators and are
involved in the maintenance and self-renewal of neuronal progenitor and stem cells’. They have been initially
identified in the central nervous system, where they are involved in the regulation of Notch signaling by bind-
ing o the mRNA of it amagonlsﬂ\' b’ While S protens ae t)'plally expressed in stem cells’, they are
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slon o valouscancer el ncluding colorecalbress, g, nd pancresic ancer, 2 el a enkerne and
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‘The MSI gene has been duplicated in vertebrates, resulting in the two paralogs Musashi-1 (MSI1) and
Musashi-2 (MSI2), each containing two ribonucleoprotein (RNP)-type RNA recognition motifs (RRMs) in
their N-terminal regions,followed by a poly(A)-binding protein region. While the structures of the mouse MST1
and MSI2 RRMs have been solved!"1 the sequence identity of the regions containing the two RRMs in mouse
MST1 and MSI2 is remarkably high at 86%, suggesting a common RNA target motif. For MSI1, this has been
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A) RBD1 B) RBD2

Predicted structure
michaelwolfinger.com Figure from doi:10.1088/s41598-022-16252-w




24
51 1A) RBD1

18-

oy, Wy

.t

%+%&

< 12 -!- 3 .g. >
@ 9. ]
(&

% 24: T 1 1] T T 1
s 51| B) RBD2

(-

£4+++%4%%%Ei+++ﬁ

G U AGUGUUTGUTGGAGUTGAUGU

michaelwolfinger.com Figure from doi:10.1038/s41598-022-16252-w



A) RBD1

(kcal/mol)

residue

AGpind

(kcal/mol)

residue

AGpind

michaelwolfinger.com 120

W A Residne. o 160 18 & Figure from doi:10.1038/541598-022-16252-w
Residue



A) RBD1 B) RBD2
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