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Development of innovative design method for new artificial RNA-binding proteins

Sera, Takashi
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To develop artificial RNA-binding proteins, we focused on the R1"/ R8"
domains at the N- and C-termini of the human Pumilio protein (hPUM), whose involvement in RNA
recognition was unclear, and clarified their functions related to RNA binding. By preparing various
variants of the domain and comparing their RNA binding characteristics with the wild type, we found
that these domains, which do not directly interact with the base of the target RNA, makes an
important contribution to RNA recognition of hPUM by stabilizing the entire protein structure.

RNA



DNA
RNA
RNA
RNA
N C
RNA
@
Mutagenesis Kit
@
BL21(DE3)
SDS-PAGE
NI
(3) RNA
RNA
1
6
®
®)
hPUM
pH 7.5/150 mM NaCl/5 mM DTT
0.2 mm
1 1.0 nm

Yang

DNA

RNA
RNA
CRISPR-Cas13  PPR RNA
Pumilio hPUM
PUM  RNA
RNA
RNA
RNA hPUM
R1' R8'
DNA
QuickChange Multi Site-Directed
150 mM
10 pl
RASMOL 2.7.5.2
CD 25 mM Tris-HCI
20 uM CD
200 nm 250 nm 50 nm/min
0.05 nm



R8'

GST

None

(1) R1'/R8’ RNA
R1'/R8' R1'
S-
MBP N
MBP
MBP
R1'/R8' MBP
RNA MBP
R1'/R8' RNA
R8'
RNA R1’
1000 nM RNA
RNA
R1'/R8' RNA
R1'
R8'
(2) R1'/RE
PUM  R1'/R8'
PUM
6 ii RS
RasMol
R1'
RNA R1'
2 Phe
R1 hPUM RNA
Wang hPUM
R8' R8
(3) R1'/RE
hPUM  RNA R1'/R8’
Ala
[MBP-hPUM_R1" Ala MBP -
hPUM_R8' Ala 1]
RNA
3 7
R1' MBP-hPUM_R1"' Ala
MBP-R1 R1'
100 10nM
R8' MBP-hPUM_R8' Ala
RNA
R1’ RNA
)
R1'/R8' hPUM

CD

R8'

=EpE ZREBE
Liaod T Lol
r oo £ e o
e LT |
glEtfm 3,Et:fm
o )= a0l iE
m%m m%m
EEE EEE
L J L J
1000 nM 100 nM
R1'/R8’

i R1

R8'
R1'
RNA

=
©
%

S T @ ® = T ©
2
g 255 g x2%
£ o - 9 £ o - @2
EDCIEKII EEIKII
I = =8 1 == g
o 5 3 % xS 2
= b e = s &
T2 I
a oo o oo
= 2 o = =
o 4]
= =
L J L J
100 nM 10 nM
R1'/R8'

R1'/R8’

-« RNA-protein
complex

-« free RNA

R1
R1'

= RNA-protein
complex

free RNA



a - B -

W «-Helix ™ p3-Sheet = Turn Random Coil

R1'
100%
MBP-R1-R8-R8' -
MBP-WT hPUM
a - 59.2 o
88_2 70%
18.9 11.8 e
50%
21.4 40%
30%
MBP-WT hPUM R8' MBP- 20%
R1'-R1-R8 10%
a - 0%
59.2 79.6
18.9 10.0
Q
21.4 10.4 ¥
R1'" RS MBP-R1-R8
R1'" RS
MBP-R1'-R1-R8 R1'
a - 79.6
90.9 1.1 1.7
B 6.3
MBP-hPUM_R1" Ala MBP-hPUM_R8' Ala R1'
MBP-R1-R8-R8' R8' MBP-R1'-R1-R8
MBP-hPUM_R1' Ala a - B -
91.8 0 8.2 0 MBP-R1-R8-R8'
88.2 0 11.8 0 R1' R8'
hPUM
(5) R’ R1
RNA R1'
Rl 2 Phe 5
RNA e
MBP-hPUM_MT  F856A MBP - hPUM_MT
865A MBP-hPUM_MT F856A/F865A
3 Ala RNA 3
-« free RNA
RNA MBP-hPUM_MT
856A RNA 10 1 B 0 1°°°1oo 101009100 101000100 a0 1°°°1oo - [protein] (nM)
MBP-hPUM_MT  865A 10 1 = g g g
1000 nM o 9 Q @
MBP-hPUM_MT F856A/F865A  RNA- S E £ 3
RNA " E E E
m m = |
RL 2 Phe = = f:,L
hPUM  RNA &
RNA R1 Phe
RNA
hPUM R1'/R8’
hPUM RNA R1
R1 Phe hPUM

hPUM  RNA



1 1 0 0

K. Nakamura, T. Nakao, T. Mori, S. Ohno, Y. Fujita, K. Masaoka, K. Sakabayashi, K. Mori, T. 60

Tobimatsu, T. Sera*

Necessity of flanking repeats R1' and R8' of human Pumiliol protein for RNA binding 2021

Biochemistry 3007; 3015
DOl

10.1021/acs-biochem.1c00445




