(®)
2017 2018

RNA

Analysis of Arabidopsis microRNA biogenesis via posttanslational modification
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miRNA is a 20-22 nucleotide long non-coding RNA that regulates gene
regulation via nucleotide complementarity. In plants, miRNA is generated from precursor RNA called
pri-miRNA by endonucleolytic cleavage by the RNaselll family enzyme Dicer-like 1 (DCL1). In the
present study, we analyzed the function of Arabidopsis SERRATE (SE), a zinc-finger domain-containing
protein that interacts with DCL1. We also performed biochemical characterization of pri-miRNA
processing reaction by DCL1 in vitro and clarified the recognition and cleavage mechanisms by which

DCL1 cleavages a single-stranded RNA that forms a hairpin structure.

microRNA Dicer




RNA

miRNA

MiRNA/MiRNA*

RNA microRNA, miRNA
miRNA mMRNA mMRNA
miRNA DNA miRNA
1 miRNA
5' Poly(A) tail
Dicer-Like1 DCL1
miRNA Argonaute 1 AGO1
RNA Induced Silencing Complex RISC
mMRNA
DNA N ——
1
E‘:’;\ >ﬂmnm HYL1
| w? ©BC_ mRNAS AR
4 4 w, RREEELOR HIFAE
SE 1 Dout % -' 8) f—\"'\ mRNA
ol M
& — -
AGO1 —
RISC (RMA-Inducad Silencing Complex) miRNA
DCL1 miRNA
RNA HYPONASTIC LEAVES 1 HYL1
SERRATE SE RNA &%
Cap-binding complex CBC
DCL1
miRNA
SE SE
miRNA SE
miRNA RNaselll
RNA DCL1 SE
SE
N C
SE
DCL1
DCL1 RNA
miRNA
DCL1 miRNA
(€Y) Phos-tag SDS-PAGE
SE se-3
Phos-tag SDS-PAGE FLAG
SE
Phos-tag SDS-PAGE
() SE 1 T-DNA
se-3
miRNA miRNA se-3

SE

MRNA

miRNA
miRNA

SERRATE

DCL1

mMiRNA

3XFLAG

se-3



(3) SECDNA 5° FLAG DNA PCR
SE

N C
se-3
Tl Tl T2
T3
(4) miRNA RNA  miRNA RNA PCR
RT-PCR miRNA RNA
miRNA miRNA RT
CDNA PCR FLAG-SE
SDS-PAGE
DDDDK MBL
©) DCL1
Strep-tag Il SUMOstar N DCL1
ST9
SUMOstar Lifesensor
SUMOstar SUMOstar DCL1
(6) miRNA Pri-miR167a Pri-miR164a Pri-miR399a
Col-0 DNA PCR T7
T7 RNA invitro RNA
Polyacrylamide Gel Electrophoresis PAGE miRNA
RNA
(7) In vitro miRNA 10pl
20 mM Tris-HCI (pH 7.0), 50 mM NaCl, 5 mM MgCl2, 1 mM ATP, 150 nM miRNA
, 50 nM DCL1, 240 nM SE 37 20 RNA
12%PAGE SYBR Gold Life Technologies RNA
(1) 3xFLAG-SE se-3 3XFLAG-SE
Phos-tag SDS-PAGE FLAG
SE
SE N
SE N
@) N SE
miRNA miRNA
se-1
N SE
3) DCL1 Pri-miR167a invitro
miRNA RNA
miRNA Pri-miR164a Pri-miR399a 21
RNA T4 RNA Ligase
miRNA miRNA*
DCL1  in vitro miRNA
(4) Pri-miR167a
Pri-miR167a invitro
DCL1 miRNA
miRNA/miRNA* duplex DCL1
miRNA/miRNA* duplex
DCL1
Urea PAGE RNA
RNA
(5) Pri-miR167a miRNA
Pri-miR164a  Pri-miR399a miRNA
miRNA

miRNA



Pri-miR167a  DCL1 miRNA

21 small RNA
0
6
1. Samir M. Hamdan
Dicer-Likel microRNA 60
2019 3 15
2. Samir M. Hamdan DCL1
microRNA RNA 41
2018 11 29
3. microRNA 504
2018 7 14
4. Samir M. Hamdan DCL1
microRNA RNA 20 RNA
2018 7 10
5. Samir M. Hamdan
Dicer-Like 1 miRNA 40
2017 12 8

6. Rikako Hirata, Tomoya Makabe, Kei-ichiro Mishiba, Nozomu Koizumi, Samir M. Hamdan,
Yuji lwata Biochemical characterization of microRNA precursor processing by
Dicer-Like 1 in Arabidopsis Taiwan-Japan Plant Biology 2017 (Taipei, Taiwan)
2017 11 5

0

http://www.biosci.osakafu-u.ac. jp/pmb/member/iwata articles/

o



@



