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1. PHEAIFTER: BILIERE SRR BLREEEE R
i JLH, HEKRERITE RS BAfEMolecular PlantZ & EAELL K F T 8N
“Synthetic apomixis with normal hybrid rice seed production” HIWFFIL . %
T T Z 28 KGO G AR TR R, 33 T 4550 LT A2 52 M I TG R & AR J 4 28 7K
TR, SEEL T X ToRh A AR R ARAR R SEAR B RIRSE T . AT E MR KAE T =M
A g RE, SCEL T OKFER = fare, A FUR S it T EER . AR
PP o RAEZFILART B, R CER N Ak A =, f5EaEEd ST
HGH AT T o AT 5 2 SRR se e, AP oA s, R EAR, s
grentte Rk, USRI REH B, —BEEVONREIE M IEE Hir. AR H
AFAE— Pl i Fh - 12047 T i B ) oM AR By SN —— TRl & 2R Bl o X R AR 5 BTN
FARAEY) R, AT CASEELA A EY) H BT, 20194, 3¢ ERF 2= AP L 78 S0 7
A 73 BITE & AR A A A R @ T N TR & AR R, B GRS T /KRG 1) 5 FE A
T, AZAREIAT AR T ATRE . (H2, XFIR N LIRS AR RIFFAE A SR
AN v BT~ LU I, BRI T B ARIERAED R o W 700 KRG TT 5 S IO 2
Bt 5 PRIBBMI 1) =A™ 7] 95 £ [KIBBM2 . BBM3FIBBMAAT RS 9%, 240 A0 JCEE R 75 S IME A
BRI 7. RPN G T SR 40 BRs 7 1% S 30 (pDD45) 43 71 BXZhBBM2. BBM3AIBBM4, 3kf5
X = AN BE R K R 51 40 i S A7 6 3k M AREE-BBM2. EE-BBM3FHIEE-BBM4. 323, f&Bh4> 145
TR AL TG0 B A XS BBMs 7 Ao Al M AR S5 AT 704, i 3IUBBMA B 441 ffd S 437 2 I ARk
A LAE SO, B ARIE S 0N3. 2% o BJE, BFFT N SR T BBMAZE TRl & A il
PR RN I 7o ¥ S0 3R IABBMA 5 22 53 R AL 7> RTR IEMiMe &5 &, TE 45 i
RIS T A LR A TCRE A Fix2 (Fixation of hybrids 2) #Kl. Fix2kE#RA
AR EFR K BRI IEH , 11 H.45 503 =1k 80. 9-86. 1%, 5 IEH 425 fE82. 1-86. 6%
FHIET o A PRSI, 7E AR SRS T A A M v A B R T S o AR —
FIRE IR, IX o R R I 1) 7 TR A 5 B A R R A e v B ARARL, RIS 4R T 80. 9-82. 0%
[P g s o
RIR: o E KRBT
KA B #A:2023-01-10
R
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&y AL H, P E KRR T KRS A o [ o) R s = SO R T 7T 04 /B e 1 141 BA
£ CHEMAEDBIARIRE) LR TN (&M R 5 KSRL1038 1 5 i3 A AL S B ELAT:
B[R4 KR T B G AR ) I 808 3o 5T S B 1 [R] I R 2 K Rk i T 28 A
57 M IR IR R W BERNALS & 8 F1 4 9 L AISRL10, JF4R7R H 5id S b A BFCATB
BAE OrREE KRR AR 7 5 HLH], %5E 1 SRLIOFE KA o B AE e i A ) 25 07 22
Fto BIAH KRG 4 i AU R A A sr 110, Gtk Fy BOE # 38 J H AR s 1%
HER, JE I IE R A% A R SE R Y R B S i R Bl R R PR < Y H R 2k R SRL1OFR) B A7
TebE, IZFEN I XUEERNALT G BE H o B FU R BLSRLI0FEMdmi RNAZE W) 5 18, 1B 1A 1423
T YRR IR A B MR I A A B, (A 2 5mi RNAS Y 3 A Ak 92 ERE . SRL10
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it SRR RSB (CATB) EAE, HintAfaeEt:, HINSRL1I0MRIA &R Bt
CATBA™ S IIH2025 B 68 /7, BTt #tE . SRL 1O B (35 50 124 o7 Ik PRI A 26 404 43 #7485 51
FH, R R 2 il P45 Y SRL10 Hap 1564 A8 5, ORI HH [F] B 47 7ESRL10 Hap2FISRL10
Hap3Zs A8 5, T K 2 $ausH i P SRL10 Hap3 &5 i A8 . M sE 45 K1 #EiFaus
FASRL10 Hap355 457 4% 55 1 1 AR dt R AE = LM 8 T 45 5 32 35 i 35 o T-485 17 SRL10 Hap 15547
AR S IRRAG i Fh o I8 A% TS el R I A DR 2 23 oIl 465 7 au s FE RAR AE R SRL1 0554 AR
SERE SR & (NIL-SRL10 Hap3FINIL-SRL10 Hapl) . 2% [A%a e M4 e 4h R .
NIL-SRL10 Hap3 £ A #fe e 2 5 3% i TNIL-SRL10 Hapl, HYEAN LIE®IR ST
NIL-SRL10 Hap3 )4 Sz 2 fl = B 24 i 3 & T'NIL-SRL10 Hapl. 1 H., HESRL10 Hap3
AR S PR, SRLIOFICATBRIA/AK P A, EfeE tEos, [tk B A o o (1 44
PEo Rk, S EbE R SRL10E I SCATB EAE R#EH202 AR R, S 5ROSARMY, 18 =i
Pt R R R0 5, BT A . $EHPSRL10 Hap3 B B AE & IR RS T A B 1 5 K Ag
i FPE A RGO 7o AT UK KR TR S KB FAE B BT /R o — AN AR TT e it
5, FERFTE B AR b HEAS B WG R A — 2 e T KRR S
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1. Development of New Iso-Cytoplasmic Rice-Restorer Lines and
New Rice Hybrids with Superior Grain Yield and Grain Quality
Characteristics by Utilizing Restorers’ Fertility Genes (FIIKE R T

PEE N 55 B = U0 <S4 R BUK RS TR A I 2R 3 HT i i)

f&j 41+ This research was carried out at the Experimental Farm of Sakha Agricultural Research
Station, Sakha, Kafr EI-Sheikh, Egypt, during the 2018-2020 rice-growing seasons to
develop and evaluate four iso-cytoplasmic rice-restorer lines: NRL79, NRL80, NRL81, and
NRL82, as well as Giza 178, with ten new hybrids in order to estimate genotypic coefficient,
phenotypic coefficient, heritability in a broad sense, and advantage over Giza 178 as a check
variety (control) of new restorer lines. This study also estimated combining ability, gene
action, better-parent heterosis (BP), mid-parents heterosis (MP), and standard heterosis (SH)
over Egyptian Hybrid one (IR69A x Giza 178) as a check hybrid (control) for grain yield,
agronomic traits, and some grain quality characters in restorer lines and hybrids. The
percentage of advantage over commercial-variety Giza 178 (check) was significant, and
highly significant among the newly developed restorer fertility lines for all the studied traits.
This indicates that the selection is a highly effective factor in improving these traits. New
restorer fertility lines showed highly significant positive values over commercial restorer for
grain yield; the values ranged from 51% for NRL80 to 100.4% for NRL82, respectively.
Meanwhile, in regard to the grain shape of paddy rice, three lines of the promising lines
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showed highly significant negative desirable values compared with Giza 178; the values
ranged from -7.7% for the NRL80 to -15.2% for NRL79, respectively. Based on the
superiority of the new lines, the new lines can be used as new restorer fertility lines to breed
promising new hybrids and new inbred rice lines or varieties. From the results of the testcross
experiment, the four promising lines were identified as effective restorer fertility lines for two
cytoplasmic male sterile (CMS) lines. Moreover, the six rice hybrids showed values for SH
heterosis of grain yield/plant of more than 15% over the check hybrid variety, with high
values of 1000-grain weight and desirable grain shape; these hybrids were G46A x NRL81
(125.1%), G46A x NRL8O (66.9%), IR69A x NRL79 (47.2%), G46A x NRL79 (24.6%),
IR69A x NRL81 (23.4%), and IR69A x NRL82 (16.2%).

SR¥E: GENES

RATH I :2022-05-01

AR

http://agri. ckcest. cn/filel/M00/10/1A/Csgk0GO ztuAetIVABGGGC3M HA763. pdf

2. Transcriptome and Metabolome Profiling Reveal the Resistance
Mechanisms of Rice against Brown Planthopper (3 FZHF1 5 2H.%
Mg K A% 48 €A PR

#i4r: Brown planthopper (Nilaparvata lugens Stal, BPH) is one of the most destructive
insects affecting rice production. To better understand the physiological mechanisms of how
rice responds to BPH feeding, we analyzed BPH-induced transcriptomic and metabolic
changes in leaf sheaths of both BPH-susceptible and -resistant rice varieties. Our results
demonstrated that the resistant rice reduced the settling, feeding and growth of BPH.
Metabolic analyses indicated that BPH infestation caused more drastic overall metabolic
changes in the susceptible variety than the resistant rice. Differently accumulated metabolites
(DAMs) belonging to flavonoids were downregulated in the susceptible rice but upregulated
in resistant variety. Transcriptomic analyses revealed more differentially expressed genes
(DEGSs) in susceptible rice than resistant rice, and DEGs related to stimulus were
significantly upregulated in resistant rice but downregulated in susceptible rice. Combined
analyses of transcriptome and metabolome showed that many DEGs and DAMs were
enriched in phenylpropane biosynthesis, flavonoid biosynthesis, and plant hormone signal
transduction. We conducted correlation analyses of DEGs and DAMs in these pathways and
found a high correlation between DEGs and DAMSs. Then, we found that the contents of
endogenous indole 3-acetic acid (IAA) in resistant rice was lower than that of susceptible rice
after BPH feeding, while the salicylic acid (SA) content was the opposite. For functional
analysis, an exogenous application of IAA decreased rice resistance to BPH, but the
exogenous application of SA increased resistance. In addition, biochemical assessment and
guantitative PCR analysis showed that the lignin content of resistant accession was
constitutively higher than in susceptible accession. By adding epigallocatechin, the substrate
of anthocyanidin reductase (ANR), to the artificial diet decreased the performance of BPH.
We first combined a transcriptome-metabolome-wide association study (TMWAS) on rice
resistance to BPH in this study. We demonstrated that rice promoted resistance to BPH by
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inducing epigallocatechin and decreasing IAA. These findings provided useful transcriptomic
and metabolic information for understanding the rice-BPH interactions.
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3. ldentification and Analysis of Genes Involved in Double
Fertilization in Rice GKFEXZZREAH R EH % 2 5 73 17)

fij4: Double fertilization is a key determinant of grain yield, and the failure of fertilization
during hybridization is one important reason for reproductive isolation. Therefore,
fertilization has a very important role in the production of high-yield and well-quality hybrid
of rice. Here, we used RNA sequencing technology to study the change of the transcriptome
during double fertilization with the help of the mutant fertilization barrier (feb) that failed to
finish fertilization process and led to seed abortion. The results showed that 1669 genes were
related to the guided growth of pollen tubes, 332 genes were involved in the recognition and
fusion of the male-female gametes, and 430 genes were associated with zygote formation and
early free endosperm nuclear division. Among them, the genes related to carbohydrate
metabolism; signal transduction pathways were enriched in the guided growth of pollen tubes,
the genes involved in the photosynthesis; fatty acid synthesis pathways were activated by the
recognition and fusion of the male-female gametes; and the cell cycle-related genes might
play an essential role in zygote formation and early endosperm nuclear division. Furthermore,
among the 1669 pollen tube-related genes, it was found that 7 arabinogalactan proteins
(AGPs), 1 cysteine-rich peptide (CRP), and 15 receptor-like kinases (RLKSs) were specifically
expressed in anther, while 2 AGPs, 7 CRPs, and 5 RLKs in pistil, showing obvious unequal
distribution which implied they might play different roles in anther and pistil during
fertilization. These studies laid a solid foundation for revealing double fertilization
mechanism of rice and for the follow-up investigation.

KIK: INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES
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