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Regulation of meiotic recombination via sequence-specific nucleases
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In this study, | attempted to develop the technology for the regulation of
the recombination spots mediated by CRISPR/Cas9 in meiosis. First, transgenic plants were produced
as a material for monitoring meiotic recombination events visually in rice and Arabidopsis. Besides,

to express CRISPR/Cas9 during meiosis, 3-kb of upstream regions in 3 genes that strongly express in
meiosis were isolated. Transformed rice harboring CRISPR/Cas9 driven by these promoters were
produced. However, there were no targeted mutagenesis events in these plants in the T1 generation.



DNA

DNA
Spoll DNA
Spoll DNA
DNA
CRISPR/Cas9
CRISPR/Cas9
1 2
CRISPR/Cas9
@
Col-0 ELuc
DNA
T-DNA T-DNA 1
PCR T-DNA
ELuc CRISPR/Cas9 ELuc
CRISPR/Cas9 ELuc
) CRISPR/Cas9
3kb
cas9 RNA GUS
Cv. T,
CAPS
(€D) A CRISPR/Cas9
Sadl 192 i1
1 P 355
probel —Ta
B ToAJLR C
F4M 1 2 3 4 5 6
ELuc 2
1A Saika et al. (2012) »
Plant Cell Physiol oo
36 '
4.4
T—DNA 1 (kb) Sacl, probel
D =2
3 1B #2’ #5’ =1 BF4ER | teectttectaccaggagtt
#24 BP4R | tecctttectaccaggagtt #4 @=c=chie— taac 15bpRk
ELuc #1 tccctttcctAaccaggagtt 1bp§f)\ #5 at;;%:%ggiitgaac """ leg’g;%i
#2 e accaggagtt | 8bpRk #6 atctgggg----(29bp)--- | 29bpRsk
CRISPR/Cas9 #3 tecctttectTaccaggagtt | 1bpidA -accca

ELuc

H1. A RICHITDBBA BRIV AN MOEZT -2 X5 LADER

(A) ELUCBEFORBNR UL — DS, (B) FEERR (ToAILR) (CHBIZTY>
J0Ov MM#if, (C) ELUCE(EFZ i 9 SCRISPR/CasdZ FLEERIR LI /LR (#2)
CHIFDRADHEK (RIREF) o (D) ELUGERFICBASNTUWZERDH (#2) -



1C

2
#2 T-DNA
#24 10 T-DNA
1 13
PCR
1
F1
0 CRISPR/Cas9
LOC_0s11g10890 LOC_0s03g26650
3kb
2A
GUS
2B
MRNA LOC_0s04g38840
2C
cas9
2D
T T
RNA  Cas9
RNA
Cell Physiol
3 Cas9
A OsALS
RB promoter GUs T ’\/* /L‘L-ILB
(03g. 04g. 11g) g -
B 100%
a o T -
g o
a5 o
o
® 033  0dg  1lg OsGFlda OSHI L
c = zgz: m03g
§ 0.007 :‘1)::
Q o006
o
o
OEﬁ 0,001
shoots roots primary secondary
callus callus

B2, BEHEBTOE—45 —ZFIHUENERER

ElLuc
1D
PCR
#5 2
55
CRISPR/Cas9
2 ELuc

LOC_0s04g38840
Ono et al. (2018) PLOS Genet.

GUS
PCR
RNA
2E F
Cas9
Mikami et al. (2017) Plant
Cas9 U6 ORNA
D gRNA for OsYSA OsALSI
RB D)
(03g. 04g. 11g) Tpea3A v L’l_kb
E SER R P (039, #180)

- é + — (SAIAIR) 1 2 3 4 5 6 7 8
3] . — <emon
H=—
il | :Ifﬁzﬁ‘m,
o7 | - | | | [ ] |
4
F
03g 04g 11g
RifiR | BRE/ BN | RAE | BRE/ B | RT& | BRE/ BT
25-2 0/19 54-73 0/6 81-17 0/19
28-51 0/15 86-22 0/11
10-48 0/13 87-26 0/18
180 0/8 73-147 0/9
79-151 0/7
97-94 0/16

(A) GUSIBIZF ORI —DiEis. LOC_0s03926650. LOC_0s049g38840. LOC_0s11g10890DTOE—F—%ZNEN03g. 04g. 11g
ERT . (B) LB D)L R CHITBCUSHREDIZE L EI&. OsGFl4ad OE—F—ZAVVEIBEFGUSEBIEFNHILA TR S FKIRT DH

OSH1TOE—4—TEEBEARSNR. (C) T4 ROV Lw MPCRIC KD EIBELFDERRT-PCR. ZiBILFDMRNARE(LOsAct BT
FDOMRNARE THIIE UTZ. (D) SpCasHBILFDFIANT S —DibiE, OsYSABLFZIEN &I BgRNAGURT A LABHZNT U TCasHiBInF &iE
# U7z (Mikami et al. (2017) Plant Cell Physiol) . (E) OsYSABLF(CHTBCAPSEATDE], WS NDBGREZERFAFRS N>z, (F)

CAPSIRHfiDZE &8,



55
_ — 2017

676-683

DOI

10.1271/kagakutoseibutsu.55.676

97
2019
728-731

DOI

4 2 3

Hiroaki Saika, Akiko Mori, Seiichi Toki

Precise mutagenesis and its application in rice

2nd International Conference "Plant Genome Editing & Genome Engineering"

2019

2019

2019




Hiroaki Saika, Katsuya Negishi, Sakiko Hirose, Ayako Nishizawa-Yokoi, Masaki Endo, Seiichi Toki

Precise genome editing in rice

2019 KRIBB Conference

2019

Hiroaki Saika, Akiko Mori, Masaki Endo, Seiichi Toki

Targeted deletion of rice retrotransposon

Frontiers in Genome Engineering 2019

2019




