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Abstract: [Objective] Rice lemma and palea development directly affects grain shape, pollination efficiency, yield and
quality. This study identified mutants related to rice glume development, mapped and cloned the causal genes, and
elucidated the molecular mechanisms by which the target genes regulate glume development, providing theoretical
references for rice molecular breeding. [ Methods 1 The ag// mutant was obtained by EMS mutagenesis of japonica cultivar
SN9816. Paraffin sectioning and scanning electron microscopy were used to observe the morphology of glumes and floral
organs; pollen viability was assessed by I>-KI staining. Map-based cloning delimited AGLI, candidate genes were
sequenced, and conservation and diversity of the target gene were analyzed. A Foss grain analyzer was used to measure
brown-rice quality parameters. [ Results ] Compared with the wild-type SN9816, agl! showed more strongly curved lemmas
with unchanged longitudinal length, inwardly sunken paleae, and significantly narrowed lemma and palea; the lemma
almost completely enclosed the palea. ag/l displayed abnormal lodicules, enlarged pistils and disordered stamens. Pollen
activity and seed-setting rate were reduced. AGLI was fine-mapped to a 68.7-kb interval between Indel4 and Indel5 on
chromosome 2. Sequencing seven ORFs in this region revealed a single-nucleotide mutation in LOC_Os02g56610, which
encodes a DUF640-domain protein. The DUF640 family in rice harbors a conserved ALOG domain and diverse regulatory
elements, suggesting roles in both floral morphogenesis and grain quality. Quality analysis showed increased brown-rice
protein and free fatty acid content but decreased amylose and total starch content, leading to poorer eating quality.

[ Conclusion] The AGLI gene functions as a pivotal regulator of rice lemma and palea development and grain quality; its
loss-of-function disrupts hull morphogenesis, compromises pollen viability, and likely perturbs the grain-filling process,
resulting in the concomitant deterioration of both yield and grain quality.
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A: VIR R BY; B: AR R LY, C: I RES R D A E: ShEIRSE; F A G: RAJUPRARL H AL L JIREK; le: SMF; pa: AT
A, Plant phenotype at the heading stage; B, Panicle phenotype during heading stage; C, Phenotype of the mature panicle; D and E, Glumes at heading stage; F
and G, Mature grains; H and I, Mature brown rice; le, Lemma; pa, Palea.
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Fig. 1. Phenotype and grain type of SN9816 and agl/!
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Fig. 3. Paraffin section observation of SN9816(A+ C) and mutant ag//(B. D)
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Fig. 4. Scanning electron microscopic observation of SN9816(A) and mutant ag/1(B)
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MERARY BRACT)~ OsIDSI1(OsIDS1){13<i%k, il
BRI R NES A A B aris, HRBREDH
FRoe i i H IR AR R B U7 R
XK FER TR B WA — s, 22 RERINHIFE
st PP LR 6 5 TRARAAR v gt — AN R AR
shl(split husk 1), ZF:H 95N )@ E b G . SHI
RASHACEE PN JA(asmonic acid) & EEEH T
B, SZm AT G R AE 54 T, AT TR 42 7K F
PR XL RAEAAE R T B K B S
WAL WO H LSRR AL TR R . HT
EENZE, DRRARRRMZEREE, R
TEAS AT eV I % 2% 45 0 i B S TR R) 1) 0 AR
5 HAERN, R AW AL R T SR A A ook
TEa B R BHLHIBET T RGN, (H/KFEIE N BT
MAEY), HBFEEWE R REM B, MR
B EE . Rk, 238 BT K B R
AR, S IR B R AT L IhRE . XRFTIRA
HfEKFELSS B R BHLH. $Embrhr= 28050 A
A EHEE YB3,

AW FAE EMS 572K G f AP SN9816 15 2R
AR A P R 5 5 FE Ay B H — AN I8 A R TR R T 05
K agll, AR A, AR, 168
TG TR, KR4 SR TR0 3 IR 38 PRI T 9
HZKFETT BN & B R 28 F BT A 1O
TR IR A OKJEARBE K, HEBNSME
AN WFE R, (EREHR G A5 L, ekl 2 ik
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T BTSSR, 162551 85 IR R R
SERIERIILFEBY, 1 OsMADS2 FE[R 5728 S 3UKAE
TP I hm A O AMR N A S, G i
ARIERTL, REFEARTURSMHIRGH, &4
FCGIFETCTETT I, SR, AGLI FE R 5838 S5
(IR T3S S i A LTk I b Bk Alie 4, gk if &
FomFHK AN, 6255 R R AR TC A AT 4R
#ro FECH ARG S50k 71 R B IR S 80R 2%
FART, BT AR SR B

AGLI %%t DUF640 FREH, ZFE R
WA BONIRSF I ALOG 45 i3k, RIFHTRERE
FIXHRSE BB e . B 30 IR et b B
s AN]SR R Bl DX A A e 4 A7 22
5, WHEERELEY TR 2
ITHEE b . 455 agll FAFRFDH RS R
Gy AN VNS S A = I iR
R, HE AGLI MY S 5K B IS #EN, &
AT REIE S BT R B MR SO R G R, X
Rt O 7 A I R R

DUF640 & —284uhd R JTh R &5 8 1 2 1 X
W, TAESREEMYI K B R R R P I
fe. CAWIEY, DUF640 KER =23 5%
YRR E SRR, AsH5T . 1E8E kK
B FFRR/NE R B 2R, B FHLH] A
TR 245, D% HZA DUF640 KEEK 2
iR H R E MAFRLRK /N, W OsAFDI
OsBSG1. OsTHI 217351, Hi AWFFEE7~, Ren ZEl7)
it EMS BAE R AE 11 & 453 afd](abnormal
flower and dwarfl)REE, OsAFDI A1 541 s
FAANY FE ARG ML RIZRIA, FRim i 85 55 o i 4
i /N R B R R R ) /N EE £ Yan 250
Wik 0Co y HHLRALEWITAE 22 1) M, RS E
bsgl(beak-shaped grain 1)K, bsgl FRAF A IHEIT
VA R AR DS SE T MADS-box  £28 B B 14
B R AT R 5 R, dEmE iR S
g, HIER R AR SRR R . AR,
AGLI 7& OsAFDI WISEAL RN, TRARMR agll AU
PRI NI &, IR T RCKI S, B9
GERANUFAL T 0 AGLL T 2 REVERFRAR , 53
— T TR T BRI B AR.
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