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1. BB R B R 1R = = = AR 4% 1 1 XU K| PvB P2
B FRE R 8 B SN AT X R JE A b T I 95 R P02 1) 38R (CdD V5 % )
FARR 58 R IR A 7 55 G 38 R el 888 5 1 B 7K 5 AT 2 7 B 8 ol AR e 23
IR R MR m K RAKIEKZEARE, AV ER, IR el A i
o HETCA SR IENE R EY A R R A R0 B T EC R T
DRI, B e S R P i 1 A AR = B B B S i, B RO R 2 R 2 B
MW T H A AR e 88 PRAE 242 5 1E4E Journal of Hazardous MaterialsfEZe kKR T
N “Overexpression of PvBiP2 improved biomass yield and cadmium tolerance in
switchgrass (Panicum virgatum L.)” ISR SC. % B PATE AT AR 78 -0 A ICA
1B 3 BOSRE B P BT R R, LT A N B E 2 7 TR EE E (BiP2s) 123
ANIHUEE SR T (HSFs) 3152 3CdHME FiZIE . F)FH CABUSIE B} RAZ AN HIiABiPs
MHSFsBEAT fifi%, A BPvBiP2AIPVHSFASY REHE i W BF SRR 1% o 7245 b 18 FER- P 15
T (DTT) KIALEER, PvBiP23RIAHE B, HPvBiP2J53) 1 fF7EHSE L. FIHIYIH
SR 0 S5 R B PVHSFARES% 1R 0 FF S PVB 1 P2K ek o ZEAJIAS % v ik & 4635 PvBiP2
AR 7B R, FECE SRR R E (Rm90-140%) SBARMIRIT
MR (FER46-57%) , R ZFR S T MBI AN & (RF40-45%) . Kt
PvHSF4-PvBiP24) 1R AT A A3 m B R R AR Ve, PvBiP2HA 32 i i A i 12 1 A=
Y=g i) AR, AT E SR S A AR s A% o R B AE 5T H B 2 BRI BT &R
H.
RIR: FE HURME R
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2. TR B PFE KRG A 5 T St e

i IEH, TRELNEFGKRERTE K B L B84 EDevelopment CRE AN
—[X, IF=6.862) KFEM N “0sFLZ2 interacts with OsMADS51 to fine—tune rice
flowering time” MIBFFLIRIL, MBI T E R IFLZ RSN 2 5 IR Y AE I 1]
B a7~ 1 OsFLZ2 BRI 42 KRB AR A 1 7L, DR 5 8285 B A [ AR R 7K e
i PP BE T TR PR R KRR EE AR E MR, e B KRR 1 DA X IR AN
ENE. HET, BIR A 2 AN K R R R 9 4 e 08, (H KRG S A 2 I 2 51 44,
WAL R RS IEA TR, R 75 AW B R R, AR HoR L], st
FEe 2L, TR T /KRG 2 T B Rl o B 7 [ BT i I 2E P45 I8 220 b N 5k
RIRESE ST B, RIS R KR AR KR & M 53 e ma B [ FLZ - (FCS-LIKE
ZINC FINGER proteins) FEIEHE (Ma et al., 2021, LSS, 2022) . A#HFFH
20 Bt 5 R R OsFLZ25: K v DAREIR /K AG AL, 11 mdBR0sFLZ 23 R W S BUKFE 1
FEHT, UiBHOsFLZ2f7 i /KAE - fE i@ AH K Al (Hd1. Ehd1AIHd3a) o M5 B
—3BiE I IP-MSZ5 85 A HAE TS24, ES20sFLZ2%R M 5 1F [A) 4% /K A i A £ A s A
FOsMADSS1AH HAEFH o AR A BNl . XK 4R & R G852 06 25 3% B OsFLZ2 1] DL #3F
OsMADS5 185 [ B fi#, AT 4| OsMADSS 1% T Jifp L8 R Ehd 1 1) 3 S sy, AT T S IR 7K A T
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6o AT E KRKINFLZKRE N 2 5 R A AR 18], 38050487 1 OsFLZ2KE [l
KRB 2 AL, R85 B AN F AR KRG B s PR BEE T A, 1R
JF CAZAUR BRI LI (70202111051863.8) .
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3. PMERIAKBEERKE DR REM FEESHK

fBif: T H, ERR KRR Z /IR S HE AT KRB LR S YRR
A NAEMolecular PlantfEZ &3 T /N “Two awn development-related peptides,
GAD1 and OsEPFL2, promote seed dispersal and germination in rice” FIHFFLiE L
(3%#%: https://doi. org/10. 1016/ 3. molp. 2022. 12. 011) . CE AR /K FE A Fh -0
K18 H) 2= %, & 75 T ¥ > EPIDERMAL PATTERNING FACTOR/EPIDERMAL PATTERNING
FACTOR-LIKEZ /NIRRT K B 52 W /KR M 1 KR R E DhRg . AR EAT 2
— VIR REIER . BT, PhFALRE R R Y E A A BT R R E L, Yk
W T — RIEW ML R R AR &R, PR 2 5 THRrEA S, nfh 71
TR E « ERLERRD RS . — BRh R, (E o BRIV, 7E AR
B SR 5 BT ) SE I (T AL 7R, FEE SIS R K . BUABEFUR I, AN rd g e
LA B AR R HE O ) I, (R AT s —EORARMEL K SR T
RARA A O o SR, AKAETE N1 BB R S5 b0 R R R B AR R R A ))
KAWIE. ESMEERA A SR TN SKRFES R E KRR, GADL/0sEPFLL
F10sEPFL2, & 1114 9 J& T EPIDERMAL PATTERNING FACTOR/EPIDERMAL PATTERNING
FACTOR-LIKEZ /MK . KK AE i MiKasalath (EA B4 H0sEPFL2RE R, HA KT
5 AE R 5 R 2 R g 48 R AR R OsEPFL2cas (L I)REBR U 0sEPFL2&E i K], J PBl T
) W9311 CHIJREHRICGADISEAI L, Jov) FIOIL31 (W93l 5EFAFEHIBAR,

BB AERGADIRER, BHAKP) UMM RIEEAT I & 5258, XFGADIMIOSEPFL2JE R FRiA AT
3N FAS A B R sk R TS A S e —UE R RS 1, 45 AR B, GAD1FI0SEPFL2
AMUHETRIRE, S5 HEM T RBER (ABA) &M 8 & K EEZRER .

N T HRFT0sEPFL2 FIGAD 12 7538 it ABAE 5 i R W Fh 1 &, FHAS[R)VR BE R ABA AL 3 7K
FEAF KL, S5 3R B, OsEPFL2FIGAD] BefE — & #2 B L G ABAXT Fh 1A & AT & 5 AR K1
HRIVE R o 3R AN [E] 95 % I S Fh TABA & B R I, BlE M TIRk &, ABAZS &3
HAF R, HIETREI0SEPFL2casFIWI31 135 i3 mr T HAH B % HiKasalathF10IL31. X}
ABAE FUFIE 5 L R 22148 230 1T R B, GAD1ANOSEPFL23@ i ABA & i Fll /805 S g 1 R 45 b7
W R T it — PR FOKFE TS I B G 2 R s b1 o RKRETE T N T EF,
BRI T 2Br75 fGKasalathMOIL3 1B F S5 oM E KR FIFR A REER. I
AT B A 1 2 id i fo e Fh -3 N 38 A B, BRI s b B A AW 2 A SR B T R
TAUKEEH HENO. 3B e R I HE R, FREY, RKEERKEE -
DM N AE . R KRG R CLAS[R] A 2 3 A 2 e rh, R I AKF- $
(O&deg; A EEN D [PIFR— L HAth A BEN T Fh 7 77 B TR [R) o SR BH P A EE 25 4
ANEBAER T MK, ik g2mdp ik g gk mszm i i k. B,

OsEPFL2HIGADL 5 1 15 ABAME SR A T B & 41, L IR HIET= KT, i PrEhih+
BN, AR SRR BRI R R . TR B, W SR TEIKFE R
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FHEPFLAE 5 2K [F] i} 1 45 Fp 1 AL 3R AN K, X2 — Pl AU 3 o IX TR 7L B, /K ARG
/NIRGADIAIOSEPFL2AMY BEARBE LUK 5 IEREAEM T i A I A2 Hh B A T-ABA & £, $R2
Ea VER B E VAR ORI R . A BRI, JKAETEIE T DULE R 4% F i A2 o 52 e
THENLIBME, RHEFTHR, SMIEmEYAESRE . A0 T EPF/EPFLAE /)N
FRAEAKFE ML AN K rh XU D RE, DOk 1 3RATAP27E B AR %A TR A fE
T A

KR AR
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T FRIHK
1. Creation of Two-Line Fragrant Glutinous Hybrid Rice by Editing
the Wx and OsBADH2 Genes via the CRISPR/Cas9 System G&id
CRISPR/Cas9 % St 4 & WxA10sBADH2 2 Rl Bl 2 T 2R B HE 4420 H8)

%i4r: Global food security has benefited from the development and promotion of the
two-line hybrid rice system. Excellent eating quality determines the market competitiveness
of hybrid rice varieties based on achieving the fundamental requirements of high yield and
good adaptability. Developing sterile and restorer lines with improved quality for two-line
hybrid breeding by editing quality genes with clustered regularly interspaced short
palindromic repeat (CRISPR)/Cas9 is an efficient and practical alternative to the lengthy and
laborious process of conventional breeding to improve rice quality. We edited Wx and
OsBADH?2 using CRISPR/Cas9 technology to produce both homozygous male sterile mutant
lines and homozygous restorer mutant lines with Cas9-free. These mutants have a much
lower amylose content while having a significantly higher 2-acetyl-1-pyrroline aroma content.
Based on this, a fragrant glutinous hybrid rice was developed without too much effect on
most agronomic traits. This study demonstrates the use of CRISPR/Cas9 in creating two-line
fragrant glutinous hybrid rice by editing the components of the male sterile and the
restorative lines.

KJR: International Journal of Molecular Sciences

RATH#:2023-01-03
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http://agri. ckcest. cn/filel/M00/10/1A/Csgk0G02 jrKAbcggABNas3JsS7g663. pdf

2. Breeding of the Long-Grain Restorer of Indica-Japonica Hybrid
Rice by Using the Genetic Effects of Grain Shape QTLs (R i
QTL A3 4% BN BRI R SR KRR E R )

f&i4r: Grain shape improvement, which determines grain yield, quality traits and commercial

value, is an extremely important aspect of rice breeding. Grain size is controlled by multiple
genes, and Maker Assistant Selection (MAS) breeding is effective for breeders in developing
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stable and efficient markers to aggregate these genes in order to speed up the selection of new
lines with desirable traits during the breeding process. In this study, functional markers were
developed based on the sequence differences of five grain-shaped genes (GL7, GW6a, GS6,
GW5 and TGWS6) between the long-grain japonica rice variety Zhendao and the
indica-japonica restorer R2027. We then constructed a population of recombinant inbred
lines (RILs) based on their cross. The newly designed functional markers were used to
genotype grain-size genes, and a genetic effect analysis was conducted to screen high-quality
long-grain restorers. Our results reveal diverse effects of different genes on grain size, and
the five genotypes were distributed in the 36 selected BC1F8 lines. Specifically, gw5
positively regulates grain width and 1000-grain weight, gl7 and gs6 positively regulate grain
length but negatively regulate grain width and 1000-grain weight, tgw6 positively regulates
grain length and gwe6a positively regulates 1000-grain weight. The most outstanding outcome
is that 5 of the 36 lines achieved in this study showing an excellent performance of long grain
and yield characters are ideal materials not only for studying the interaction and genetic
effects between polygenes but also as restorers or donors for dominant genes in
indica-japonica hybrid rice breeding.

SKPE: Agronomy

RATH#:2022-12-29
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