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TR THRIL TS ZERRFEL T
% (Uedaetal,2013). L2rL, ZHHD 95 HZEIRIE
FARL RNAL ER EAFIH L CTHREEDRB BNz S
7oA R OB IL 1%FREETH D (Nonomura et al.,
2018).

7 MmSENE, HEERLS A R RAICERE T A AT
DNA Ul (X7 L7 —¥) Z o\ CTEE G T
EWAET L HEHN RN TS 5 GEE, 2016). &/
LRETHHENRAIANLXZ LT —FD 1 >
CRISPR/Cas9 1%, N TH A R84 RNA (gRNA)
EHEAIREEA L, gRNA & A2 — F K
DNA Z U3 2. MildixZ oulkr &7z DNA %
[FAHE 2 E1E, 7203, FFHRREHSEREO EH
LML TEBETS. Zoob, MEMEER
WX DG EITEEA DNA & 7 2 ik Yt 55 (R A3 ) 3
=8, MlaEIO S Hins G2 Bl T LB
IHv. —F, FFHEERERS SIS L HEE OGS
X, £, VKRS Ku & K iEh 5 DNA fEA % v
NIEREG L TRIgAR#ET D, UIWrmIZI3BER
2 K D FEEE S FTRE 72 RIS N 9572 DNA %
PRET DMROGHRT DR B, B Y
DO HZT A DNA ZHiEA T 5 (Lieber,
2010). Z O & 5 Ze FEARIRI RIS B C I m AR | e
DOFFAND D VIIRENRBZ Y, B\REESINEL LT

BRI OIZIEE R A VI ERERTE R 5.

TN A RIS ORRETER D 2 WITBI FE e & L
FATND.

AWFZETIE, A R OIEHTERIERE TRE T 28
¥ pollen-expressed gene (OsPEX) 1~7Z2WTHo J
DHREEEANTIC & D BAnFOMEEEEZAE L, Bis
FEBNIETRIC G 2 DB OV TRz,
T2, 7 AERERIC K DA LS T O R Z MR T D
728, Drooping Leaf (DL) i&{nF DOH§REIE R HAR
HLIEH LT, ZORREEHR .
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OsPEX1~7 D& AEEIZ & BV 72 20bp DIE L
5k, 4> Z 427 k CRISPR-P v2.0 |2 X - Tk
& L7 (Liuetal, 2017). pU6 ccdB gRNA % iR
% Bbs 1 -HF THIr L, X7 ¥ —|ZF%4 5 5 DNA
R & ESRVKENS Z 0 ot - R L7z, BERES O A
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TTAI ROESIER LR, a7 rany
7 U v A EHAL01 BRIZE A L 72,

1 * DR H g

A R OGERBITIA L H R (2009) DHIETEH
ol £F, B 65 B OXRKE IV AFHELE
HTHE#EL, BRSNZWEERO D VAIZT 7 ha
NRITVTLERGLSETZ, 770770 a0
JEGC L > TR FDEA STz A AL, HiH
WCIRE LTEhAEME N I a~A v TSN,
INA T a A TET VR B A EIEHICR LT
A AN 2 AL SH . B L= shiEw i 3BIML
L7=DbBIz, xR THEE L.
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Bk LlcA R OBEZHREL, Edwards 5 (1991)
DHFIEIZ L > T DNA ZHli L7z, (RS2 & e
DNA k% PCRIEICL VIR L, XA L7 hi—
J Ty AYET, HDHWIEEIE L7 DNA Wi %
pMD20 X7 X —|Z /7 u—=1 7 L CHEEER A &
ELT-.

- 21 -



WG KA SRS = 7Y v —F L B 2019, vol. 6, 20-26
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a RURftha R TGA &L L, 1EH D55
TOT X BEEBROERS N E LNERTE
RN EFREENT (X 1A, B). —F, #2 13 =HEX
K& THREBAD —o0@EE RIS RS -2 L
Mo, ~T M THD EHEINTZ. #2 OFEITE
WL KBIROMMW2noToZ LD, ZOMETO
SR KIZE D =T IV BOKRKIZ S T ED
BEEEIC B R B 2 700 &l ST,

A REMBIBBIRTF OsPEXT~0sPEX7 DB RETE 5
A X DI I BEAE T OsPEXI~OsPEX7 D77 J I
T T, T 2~12 B OA 2 AEME LT,
BoNTZE2TORMEA RiT, ERONE (SAF
D) i L OREARIET TR, BIEHSOMEOE
ARSI LTOHARA REFE L ThHoT2. Zh
O OBAG T RURNT DFER, OsPEX7 %RV T 6 Bix
T CHRBIER A BRSOl (£ 2) . OsPEXT7 &

K2 OsPEX Bl FODEGFE

OsPEXBIZFOBMERMOBLFEETRY. HFERHEKERY. EFRER
FEBERALICBEFO2OEL DRMIAT O, BERALUCEEFOHIE
HORMSHWARARE Ufe, FATREDIEEMNH DRI ZOMICHELL.

BILTFHR ERH NTOR BREERART 2 0fth
OsPEX1 2 2 6 0
OsPEX2 0 0 3 2
OsPEX3 2 0 8 2
OsPEX4 2 0 4 0
OsPEX5 0 2 4 1
OsPEX6 0 0 4 0
OsPEX7 2 0 0 0

BAIEE R BEERRICEE T 5 % X7 ER s T
THY, bTUARY O/ XD BRI T
1%, BRAZELCTIIAR TG IR 8 L 720y (Ueda et
al., RFER). 1E-> T, HEH L 2o - FFEG AR D
OB FNER LUIZ120, ok T&E itz
AREMENE X LD, FED 6 DOBEETDI L,
OsPEX2 L OsPEX4 (32T ORMCTIER 2 b 2T
LTV e, o T, Zivh ZoDBEIEBET
HHMORMBLE T EHEEEL TEBD, TAHOR
AR 2% OsPEX2 %° OsPEX4 DA FAH LT\
HZENRBIND. —JF, OsPEX] BAI& T DRERE
PSS BLAR ospex] DIERFTIEFRIA 2O NG &4
S KBUROMZ2moT203, ospex] TEMIT AN LEGH |

TRAEMERIENCTEhole. iz, ~TrfAl
Th o7tz 2 BMIE, O DIFEIEL TR,
B0 U ERIEN TE TR o2, b
DFERIE, ~T v BEGIERDBEE S R T DR ER e
OsPEX1 TBAGT DN EF T 5 YetalK 2 2 ik W 72461
IERIETE N, BRLUEBGFDERT D YA
S TRENTEIERIIRFE CE oozt THETE D
72, OsPEX] NEMTHIT HBIEFTHDLHZ &
ZHR< R LT\ 5. OsPEXT IZHIIREES RRICZRE
LHEEEIR T THHTD, ZOBGETFIIEH TR
L, fEME RISt DMIaBER oy DA BIZMZH T

@%@ iR
S m | AN
%% %@ o
S OsPEX3 &= OsPEX1 e
TEHE

B4 OsPEX3 & OsPEXT D% E|
OsPEX3 |34 = D[R HAE M o fEHfa~ Db
(2, OsPEXT [ITEMERFICHADELFTHS

HDHZENRHLTIRoT2 (K4). £, EFERO
A X ZHREMEIE TH D720, BREH oL NIC
IO DORHIEE & — oD BRSNS,
& AN, OsPEX3 Bin 1 OFEREIE I BAK ospex3
DRI ORI, HEFGMAaEZ & KBtz o —>
DO LB SN2 o T-. - T, OsPEX3 &fx
T O RIS SR IR R E 2 O T L
MRSz (K 4). BifE, OsPEX3 Bin D&
GPRBEMNTT 5 & & HIZ, OsPEX3 ¥ v /87 E
(29 D R BB 2 (ER L TR TOJRBTEIC D
TN T 5. Fiz, %Y OsPEX5 & OsPEX6 O
HEREFEIC S R ospexS & ospex6 DAERY DFERER 22
oW THEITHTH S.

7 AR K DB OB R AL, T-DNA X°
NI AR AARANT R DRRERIK L ITRRY,
BRCERARPBRHETE 200808 TH S, FrciE
WWFZEIc B\ TIE, OsPEXI DFEBRD X 512, ke
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AT L ~T a RN G LN GAE, B cRET
LBETNEIDOHELES THDH. 2721,
OsPEX] & OsPEX3 DOISREIEFAZHIL A T DR
NEENZ o272, Wb RRTH-T-.
T, THHORMNORE 255D iTiE
W SR 5 B AERURR & RN IS T 2 R B 5.

BHYI

WEA OIBAR T OBSRERATIC 1T, HREEIER D TR T
— A PMEARARIZI->TEY, 7 MREICLD
AT AIE T-DNA ° F T VARV O AL
K7p L LIZEERY — I o> TS, WD
Alxd & B0, HIRREENTFET D720, BUEX
Trany T gL EERR L E SRR 2k
\Z & - T CRISPR/Cas9 DBR T ZMfaN~EAT 5
FENRTERTHD. TO—FHT, ANILXZL7—F
FEHBEEANLERZN L CHET2552 LT, &
BRI 2 2 E DN ) MR OBA%E © 3 A
b TWbd (kKZ5H, 2018).

KRBT TO S 7 ARE DO KT3I LT,
TIIVESNTHEOFE 6 B0 H 5, BEHNS 2019
F2H 8 AT CREABRERE RHEEME LT
J AREHIRORIRIC I 0B o nizEmThH>TH
JVENFIEICHUE Sz Tz A
Y L ARWAEHOER N OWNWT) BHERE (B
$48 HP, 2019). Zhickd L, flestcinT L
KElie % B N\ UT- £ B AR R 2 AR\ C5% 4 T
50, RLRE e EICL W BA LTERSE OB R
VN EIGT 2B L2 & PR TE AT SR
TR X AR Y LW E Sz, 2L, B
AN U8 s 70T L7aWn 2 & iR D BT %
TIEERG TRV DD, H5kb, 7 AL
WIS I I bR A FIH ST Z
PSRV AN

E i3
AWFIEIL TR 30 FEEFERE T vny =/ FOBKE

3L OTHY, KXYy MIIZ TERK 29
FEER X UYL 30 4R B TR, RFAEMETR

B - TS V— 7 DRI O R0
—HThH D, ZNHOMREICSIL T iz PR
EIZREHT 5.
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Characterization of pollen-expressed genes in rice using genome editing

Kenji Ueda

! Department of Biological Production, Faculty of Bioresource Sciences, Akita Prefectural University

In recent studies using microarrays of rice, more than 10,000 genes were expressed in anthers or pollen grains during rice pollen development, but
the functions of only about one hundred genes have been identified by mutant analysis. In this study, we generated loss-of-function mutants of the
pollen-expressed genes (OsPEX1-7) in rice using CRISPR/Cas9 genome editing, and observed the mutants’ mature pollen grains. As a result, we
obtained only normal genotype plants of OsPEX7 gene, but successfully produced mutants of OsPEXI~6 genes. Pollen grains from knockout
mutant plants ospex2 and ospex4 were morphologically normal, just like those of wild-type rice plants. However, pollen grains from ospex/ and
ospex4 were defective in pollen germination and in generative cell differentiation, respectively. These results suggest that OsPEX2 and OsPEX4
genes have a redundant function as unknown genes, and that the OsPEX] and OsPEX3 genes are required for pollen function and pollen

development, respectively, in rice.

Keywords: pollen, genome editing, CRISPR/Cas9, Oryza sativa, generative cell differentiation, pollen germination
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