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Abstract: [Objective] Rice glume development directly affects both grain yield and quality. Identifying genes that control
glume development and characterizing their functions can provide valuable genetic resources for breeding. [Method] The
split glume 5 (sg5) mutant was isolated from a mutant library generated by ethyl methanesulfonate (EMS) mutagenesis of
the rice variety Xudao 3 (XU3). Phenotypic investigation and analysis were performed on both the wild type and the sg5
mutant. SG5 was identified using a combination of map-based cloning and bulked segregant analysis sequencing (BSA-
seq). The temporal and spatial expression patterns of SG5 were examined by qRT PCR and GUS staining. Subcellular
localization of SG5 was observed in rice protoplasts. An evolutionary tree was constructed to analyze the natural selection
of SG5. [Result] The mutant exhibited normal glume development before flowering, but the glumes remained split until
maturity. Compared with the wild type, the mutant showed earlier heading, longer panicles, reduced grain length and width,
and a significantly lower seed-setting rate, while plant height and effective panicle number remained unchanged.
Microscopic observation indicated that the split glume phenotype was caused by persistent swelling of the lodicules. SG5
was mapped to a 3.72 Mb physical interval between InDel5-11 and InDel5-13 on chromosome 5. In the sg5 mutant, a
G-to-A mutation at the junction of intron 3 and exon 4 of LOC Os05g50890 led to alternative splicing and premature
protein termination. Knockout experiments confirmed that SGJ5 is the target gene. SGJ is constitutively expressed, with
higher transcript levels in roots, stems, and leaves. The SG5 protein localizes to both the cytoplasm and nucleus.
Evolutionary analysis revealed that SG5 has undergone differentiation between indica and japonica subspecies during
evolution. [Conclusion] This study identifies a novel allele of OsJarl and reveals that SG5 has diverged between indica
and japonica under natural selection. These findings provide new clues for further dissection of the molecular regulatory
network controlling glume development and offer valuable genetic resources for precision breeding in rice.

Key words: rice; glume cracking; lodicule; sg5 mutant

5 ZE: [HW] KBIHIGEKE BB 2SR, 2RIk EERFIHRAL S T8, v KRR
eI o R AR Z R IR . [57E] A EMS 2 RAE 3 SHRE—ANFRHEEANEHRADE sg5
(split glume 5); X HAR ZARIRFOA R FF AR (M 3EAT 2% Fr R B R40 B 0088 8t B4 e % 5 BSA-seq AHES & T
EYE SGS FE; A BAMKHARIERERINE GUS HIEFK RS HLALEEN, 20 SG5 HRFKEF 7
P FIHBOEIL R AR MEEMEE SGS & AT AL TR 40 e e s il A 00, B89 T SGS fEik kit
FEFRERE . [4R] B sg5 IEFRIFGERE BT, HREFRAFTRREEZ RN 584 T
LE, FARAAM A ROREEOTE W35 A8k, R 2 2 AT, ARG, kG, RITEFRMG, AR EERIC. 4
MRS R BN, RAABFEEIF RS RFEFERIRES 28N . SG5 BEPREMAELR 5 Jetiff InDels-
WimHER: 2025-03-12; EARIEIBER: 2025-06-05.

HEEWH : RN AT RS FERHAATE (KC23042); AWE Fieh L5288 =10 H (ZSBBL-KY2023-01-04); £ T 4R A} 2% B BHiF 56 4 10
H (FEIRAAZ)(GC2023004).




FEMLSE KB BT M A2 K SGS %€ 5 ke

211

11-InDel5-13 X[ KN, YEEAEE A 3.72 Mb, B sifERH sg5 RS LOC_0s05g50890 15 3 W& FHIEE 4
HMNEFIERAERAE G-A R GEORAE AR, AR L. MERSEIGESE SGS R BN H WER .. SGS
B H R R, TER. 2. HhRIAK PR . SG5 EEEMEMLFR ML T . SG5 b iR k4t
MAE R (4518 ) R FREE T OsJar] ZER—AHHIEMRAE, RSG5 10 HRIERES TR R4 TR
FE b AR TN G SR NI BT 7 LR AL T B MR R, FERKRE T B i b 2L R 2R

SEERIR: KRS BUTHFRL HUYs ses RALHE

FF L S 7K 7 B RN A1 W it Jo s LW ) A 0 4
bR, TKFEAGTR B XAFRTEAS P G R 1 oH
YRR 2, (HEFER B BT HLAE e T — 2R
NIFFL . AKFBRAEEFI NP N 508 1 AR 1
FrRR 2 MR . 6 BUESS LA R 1 /MRS, JRRiE
H 2 FIBLIEA LA 1 AP Bl KRG A BT
Y, AHAEES B R B RRE 2038 F O R 4
SRE KB ABCDE FiAIBsl, A IR F EiffK
TN SRR E, HHA1 B 2RI EIEIE S 11
TEASEA B ZRIERA C BRERIL R HESE R E
PSSR B M ETH C AR, D JERE et
BRINTERLG B REEI U RAEa B R B HH S 507,

IKFEIHESS . MESSERREAE XN a4 Hh 3R 21 A
VCHC 28 B S AL EE R 5 X, (HN. AMES
CEIEA DR EAMFERCRZE R, DPI b —A
AT-hook DNA 455 HEH, RAZERINAFHRIL.
H AT BUR B MR, TAME . MERES K IE
-0 DP2 AR F AR R B AR, T /MNEAIE-ERS
REIER, Fse2fieRon, WRERSMEIEARD
RN, X—IMGEW, FEEHN. SMEA AR
FURAE - PRk, S /KAERE R B A DG I R 45 8
HEITFRZKREA . SRS

MADS-box FKiEHRN 2 S 5/KEBHBERE
SH2E . OsMADSI A g ool 5 e 2L A, 7E4E+F
7 oy A H R R A LAE R B KB g A a]
B . i RIE OsMADSI £ 3E1E B 40 A L 4R 8%
BN AMFRITERNY; OsMADSI w52 T4t
W ARE RN RE R e 4HBR I A, 72 AR SRALLE A
fiED3. 14, OsMADS1 [F#£A] LLid i 5 OsMADS16 H.
%5 OsMADS16-OsMADS3/OsMADSS8 i
S 50 R MR AR . HERS R ARSI,
OsMADSI14 Z 55 | AL ERE, ENIMFFE
ik, (BFEFTA S E IR B A EMESE . HERS
KBNS, osmadsl5/dep WFFRAL, AR BE
07, [FIFEAKRERGEN SN AERIJERS B SE
TUFYE. MADSI14;15;18i pap2-1 ¥R MR AE A= 58
KRR EZ, A RIEE ST,
OsMADS14/0sMADS15/0sMADSI18 &% 5 OsMAD
S34/PAP2 IL[R] ¥ € 4K 7 4 A2 4H 2 ) e AR 18I

OsMADS2 7] LLFE I F T AN i ERS K 8
[EIE R B8 R B e R 2 E K R
HEEAEHNY, OsMADS4 1E3 ) Ffe S5 7% B b R R
HE, K OsMADSY [NRIEKN-, KA NN
SRR, MESEAR N0, OsMADS4 5 OsMADS2 &
MADS-box &5 a3 AL EE A =y, fEDhRE B2 T
4200, OsMADS6/MFO1/AFG1 J& T35 AGL6 W.5 %
FEK, osmads6-1 WFFAS B 5 2 TTiE IE W A
BN 7RS4 E B 5~6 MNEE IR, M
KB IEHRIBY osmads6-5 7&— PN REEN A, T
R AME 2 A HARAE 3% B 38 R U S B Hh 3 AR Oy
KAHMEREE, FEPE A E I, I
i HH B AR () AR AN SRR 3 B e AR A R R AR /N
14, OsMADS32/CFO1 J& T MIKC* 2§ MADS-box
FR, RABFNFAGTE, K m st s S sk
- B TE -2 -E SR AR, HMESSECH
A, WESSEH 1Y 2 RIS,

Bk T MADS-box I 4, H AR HhE
LMK TB ST K E o PALI A J5 W R 2R 4k
FOHOIR, AN R B IE 261, SLT 4w —> C2H2 #Y
PEfREEH, RTFEFRIAREAHE, NRIESEE
HH R R OK B () B B0 BOIR B, FEAE O AT
AN SRR Z B A A — . ARFRIR
e RN, DFOI/CCPI %l —MEYEs 28 EMF1
%M, DFOI/CCPI Bid4iFs H3K27 —HENT
OsMADS58 BRI IR M ER K FENFER S -
DFOI T8 Ja WFFE4i, Fre 2R PR/ N Ho i s 291,
DBOP/REP1 #:R4if—A~ TCP Kk xH ¥, il
R NFRL G AR R NAER B - REPI fElERE
FHUNAE NFE IR IR RIE, TER B G EHESS R N A7
PR RIA, (HRAR G NFAR B RN, SR
N, NREHE S AMEER, SRR 31,
OsSNB #ifd—A~ AP2 ¥k, Rffsr 42
e AR AR D) K A B R X 1 T AT 4 75 1T
{8 H AR EAME BN A FE B AL R
MgEr, N —IMERSTERRA K ., B2
R FE LB AR K, BESS B H Wb, AR IR R
AP R, MFST AR GRS —A> AP2 ¥ 3t[A¥,
mfs1 WIZE I PR A 4R R A8 40 A5 L 4G AR A



212

IR, I —/ NSRBI A B — AN 1) /N
Hh, WRRBIEB3, AFDI/BSG1 Ywt5— DUF640 &
M, TRV /KRENINIUR & h R EZE/ER, BSGI
KA fE A B AL A A IR, (H P A8
YN TETR A, FPRDR B AL ™ 34 351,

IKFERNTE KB T = s AR K s o, [
S B 2 F50 R B AR MR, H B TIRAT
RN FOKFEAS B R G PEE N, RS A
AT R B R & PRk b o B e A A
AT FCAEARFE 3 5(XU3) ) EMS 7548 I v % 5 —
BRI EAW A, HEMAERRERE IEHE MR
1K, 4N sg5 (split glume 5), X HIFREAR ZHAR
EE . AT HER AL L E. qQRT-PCR
B AT, DUHARETKFE S K B ISR
LA SRR 110 22 TR U o

1 bRk

1.1 LEMRRRZMRER

AT SR sg5 RARRIEKERG AR AE 3
Ta L E R B O R 4 BE (Ethyl
Methanesulfonate, EMS)i%EAS 3K 15 1), £ 20 H R H
MARFE B B o MR T4 M ERAR R ML 58 7~ d
F1 AHARFFANSIIFS

Table 1. Primer sequences used in this study
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Primer name Primer sequence (5'—3') Function
InDel 5-11F GGAGTTCTGGTGGCTTTCC SR EAL
InDel 5-11R CAGTTCCCCATTTCCCTCTA Gene mapping
InDel 5-13F TGAGTTTCCGGTGTTCCATA
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UBQ10-qPCR-F TGGTCAGTAATCAGCCAGTTTGG qRT-PCR

GCACCACAAATACTTGACGAACAG
SG5-qgPCR-F GATACCTCACCAGTGGTCACTG
SG5-gPCR-R TCCTAAACGCGTAAGATGTACGG

UBQ10-qPCR-R

BIPIERING R TR TEk

Lowercase letters indicate vector adapter sequences.
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A, Characterization of plant type in wild type and sg5. Scale bar=20 cm. B, Glume morphology and panicle morphology in wild type and sg5. Scale bar=5 cm.
C, Comparison of grain size in wild type and sg5. Scale bar=10 mm. D, Comparison of heading date, plant height, panicle number, panicle length, seed setting

rate, grain length and grain width in wild type and sg5. Data are given as Mean + SD (n=20). Student’s ¢-test was used to generate P value. *, P < 0.05; **, P <

0.01.
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Fig. 1. Phenotypic characterization of wildtype (Xudao 3, XU3) and sg5
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AU, TETTAETT IS AN RIS 18] 87 Bk T2, BB R=20um.  FIHEFF AR B f8HE .

A, Characterization of panicle before flowering(A), glume before flowering(B), panicle after flowering(C), glume after flowering(D) in the wild type and

sg5(Scale bar=5 cm). E, Florets of consistent early growth from wild type and sg5, showing morphological changes of glumes and lodicules at various time points

around flowering. Scale bar = 20 pm. The white boxes indicate the corresponding florets.
El2 FFAER (XU3) fsgs EFERIBEREREFERRANLERSER

Fig. 2. Developmental morphological changes of glumes and lodicules in wild type (XU3) and sg5 at various time points around

flowering
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A: SG5 ETebE; B: HFAEM ., RARMK DNA JFHI R EAFHHT: FRILRRIFAER SGS5 5 4 b2 FRlm/T4, HALFFFIRERS 3 WEFEEH
I3 RELRAINER IR BT HE SR AL i SR I BT f o PR R FORSRATIRR IR L /5 SR BRI Lo RN 7. C: SG5 FEH St J Al AT
H; D: WM, RAMK. SGS#CR-1. SGSH#CR-2 HIlIFEIS HpRRAL, LUHIR=20 cm, E: BFAML, ALK, SGSHCR-1. SGSHCR-2 GG HGENA: F:
HPAER ., AR, SGSHCR-1. SGS#CR-2 [RAHAEMIER, WHIR=5cm; G: WA, A, SGSH#CR-1 HRESTRIAL 4. IEWHARL: BA: K
FFFRL. H: HAE. MR, AR, G, gend, KiK. RIWEMNER. 44 PHREH. SRR FIEAREE (=100, AR i
Wit EREFNE . *RREBE P<0.05 KPR, “LRRUE P<0.01 KFRESE.

A, Map-based cloning of SG5. B, Characterization of DNA and protein sequences in Xudao 3(XU3) and sg5. Underlined nucleotides are the sequence of the first
half of exons 4 in XU3, others are at the terminal of the intron 3. Red boxes are the splicing site mutation and new splicing sites. Black vertical line, the site of
jasmonate. Green vertical line, the site of L-alpha-amino acid. C, Gene editing and homozygous mutant sequences. D, Characterization of plant type in XU3, sg5
mutant, SG5#CR-1, and SG5#CR-2. Scale bar=20 cm. E, Glume morphology of XU3, sg5 mutant, SG5#CR-1, and SG5#CR-2; F, Panicle morphology of wild
type, sg5 mutant, SG5#CR-1, and SG5#CR-2. Scale bar=5 cm. G, Number of grains per panicle in XU3, sg5 mutant, and SG5#CR-1; Red dot, Normal seeds.
Black dot, Moldy seeds. H, Comparison of heading date, plant height, panicle length, panicle number, and seed setting rate in XU3, SG5#CR-1, and SG5#CR-2.
Red dot, Number of plants investigated. Data are given as Mean = SD (n=10). Student’s #-test was used to generate P value. * P < 0.05; ** P<0.01.

3 SG5 EfRERINEERIE

Fig. 3. Map-based cloning and functional verification of SG5

17 GUS Jeifidett, 5K SG5 AahTIasht  /KREEA AR AL , 45 R IR 35S::5G5-
GUS FH AN AL P B Re 2, HAEMR. 2. GFP fl & A1 pYBAI138-mCherry Fric & 74
MR AR, RUDNZEERAER . 2. HIERE M. MR ES, KU SGS E4HM A%
B EYEP AR, RPIXEF LY I (Bl 4-C).

HRIEERK, X485 qRT-PCR K IZE R — 2.7 SG5 HUM ST REAZFFIEERT

(K 4-B). SG5 & AL MR BT R S — A~ GH3-5 45
2.6 SG5 T 4HpaENL K3k (B 3-D). it InterProScan X 40 17 /K FgFh 5

¥ M @ M pCAMBIAI305::SG5-GFP  F1 BHEHRA GH3 45K & 55 EAT AR 73
pYBAII38-mCherry BRI NKRE IR ARt M, 78 34 MR BHES IR SG5 FEH . B
TR R IL T o I BOL IR BN SGS AL Wk Y, R T SG5 58 k¥ A7
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A, qRT-PCR analysis of SG5 gene expression in various tissues. Data are given as Mean £ SD (n=3). B, Histochemical analysis of GUS activity in various

tissues.( Scale bar=10 mm). C, Subcellular localization of SGS in rice protoplast. 35S::GFP(scale bar=50 pm). 35S.::SG5-GFP(scale bar=5 pm).

El4 SG5HZ=FRERAKILMME L

Fig. 4. Expression pattern analysis of SG5 and subcellular localization

K2 BSA SHHENINERMSILE

Table 2. Summary of differentially expressed genes detected using BSA analysis

FESERNE # AR H
Category Number of differential genes
B[ B Upstream 638
Yife3R13 8¢ Stop gain 6
DIREHRR A Stop loss 5
5'UTR 10
3'UTR 14
R L5 BRI/ 3N Conservative inframe deletion / insertion 4
HUALEE M B2 /4N Disruptive inframe deletion / insertion 3
#£1528745 Frameshift variant 23
5 L HAF Missense variant 119
[7] . €% Synonymous variant 98
B2 K45 7 Splice acceptor variant & intron variant 4
& T2 5 Intronic 60
FEMH[MAE 5 Intergenic region 7
FH T Downstream 212

4t Total

1265
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* 20 * 40 * 60 * 80 * 100 * 120 * 140 *
OsXU3(SG5) : MTICSCEETINEFEMLTRDAARVOKDTLKKILEINASAEYI( DAESYKSCIFLCVHNDIEFYIQRIVDGDTSEVVIGEEITNLSLSSCTTHGKPKE IEENDELIETTIC TYRTSYAFFNRSYEIGCGKAICEVYGSKCVITR : 150
0502428 : MTICSCEETT KDTLKKILEINASAEYI( KSCIFLCVHNDIEFYIQRIVDGDTSPVVIGEFITNLSLSSGTTHGKPKEIFENDELLETTLC IYRTSYAFENR:YEIGCGKALCEVYGSKCVITK : 150
OszH11 : MTICSCEETT KDTLKKILEINASAEYIS 'KSCIPLCVHNDIEPYIQRIVDGDTSPVVIGEFITNLSLSSGTTHGKPKEIEENDELLETTLCIYRTSYAFFNR:YEIGCGKALCEVYGSKCVITK : 150
059311 . MTICSCEETII KDTLKKILEINASAEYIS 'KSCIPLCVHNDIEPYIQRIVDGDTSPVVIGEFITNLSLSSGTTHGKPKEIEENDELLETTLCIYRTSYAFRNR,YEIGCGKALCEVYGSKCVITK : 150
OsR498 : MTICSCEETT KDTLKKILEINASAEYLONFGL KSCIPLCVHNDIEPYIQORIVI VVIGEEITNLSL PKEIEFNDELLETTLCIYRTSYAFFNR,YEIGCGKALCFVYGSKCVITE : 150
0sN22 : MTICSCEETINEFEMLTRDAARVQKDTLKKILEINASAEYIQNFGLGGRTDAESYKSCIEFLCVHNDIEEYIQRIVDGDTSEVVIGEEITNLSLSSGTTHGKPKEIEENDELLETTLC TYRTSYAFFNRLYEIGCGRALCEVYGSKCVITE : 150
160 * 180 * * 220 * 240 * 260 * * 300
0sXU3(SG5) : GGILATTATTNLYRRQRYKEGMKDIQSQCCSPDEVIFGEDFHQSLYCHLLCGLT QTFEEVWEDLCTDIRDGVLSKKVIAESIREAVSKILKENPELADSIYRKCIGLSNRYGVIEALRENAKYVYGINIC : 300
0502428 : GGILA YRR IQSQCCSPDEVIFGEDFHQSLYCHLLCGLIY QTFEEVWEDLCTDIRDGVLSKKVTAPSIREAVSKILKENPELADSIYKKCIGL SNWYGVIEALWENAKYVYGINTG : 300
OszH11 : GGILA YRR IQSQCCSPDEVIFGPDFHQSLYCHLLCGLIY QTFEEVWEDLCTDIRD TAPSIREAVSKILKENPELADSIYKKCIGLSNWYGVIEALWENAKYVYGINTC : 300
059311 : GGILATTATTNLYRRQRYKEGMKDIQSQCCSPDEVIFGPDFHQSLYCHLLCGLIY QTFEEVWEDLCTDIRDGVLSKKVTAPSIREAVSKILKENPELADSIYKKCIGL SNWYGVIEALWENAKYVYGINTG : 300
OsR498 : GGILATTATTNLYRRQRYKEGMKDIQSQCCSPDEVIFGEDFHQSLYCHLLCGLIY EEVWEDLCTDIRDGVLSKKVTAFSIFEAVSKILKENPELACSIYKKCIGL SNWYGVIEALWENAKYVYGINIG : 300
0sN22 : GGILATTATTNLYRRQRYKEGMKDIQSQCCSPDEVIFGEDFHQSLYCHLLCGLIY EEVWEDLCTDIRD! TAESIFEAVSKILKENPELADSIYKKCIGLSNWYGVIEALWENAKYVYGINIG : 300
* 320 * 340 * 360 * 380 * 400 * 420 * 440 *
OsXU3 (SG5) : SMEPYLKKLRHYAGNLBLI: EGWVGSNIDETVPPEQVTYAVLEQVGYFEFIPLEKPIGEETENSAS IHY IESDPVGLTEVEVGKIYEVVITNFAGLYRYRLCDVVKIARFENSTEELCE ICRRSLVISINIDKNTEKDIGLAVE : 450
0502428 : SMEPYLKKLRHYAGNLPLT EGWVGSNIDETVPPEQVTYAVLEQVGYFEFTPLEKPI THYTESDEVGLTEVEVGKIYEVVITNFAGLYRYRLCDVVKIARFENSTEELCFICFRSIVISINIDKNTERDICIAVE : 450
OszH11 : SMEPYLKKLRHYAGNLPLI! EGWVGSNIDETVPPEQVTYAVLPQVGYFEFIPLEKPIGEETENSAS IHY IESDPVGLTEVEVGKIYEVVITNFAGLYRYRLCDVVKIARFENSTEELCE ICRRSLVI SINIDKNTEKDICLAVE : 450
0s9311 SMEPYLKKLRHYAGNLPLT EGWVGSNIDETVPPEQVTYAVLEQVGYFEFTPLEKPIGEETENSAS IHY IESDPVGLTEVEVGKIYEVVITNFAGLYRYRLGDVVKIARFENSTEELCE ICRRSLVI SINIDKNTEKDICLAVE : 450
OsR498 : SMEPYLKKLRHYAGNLPLI! EGWVGSNIDETVPPEQVTYAVLEQVGYFEFIPLEKPIGEETENSAS IHY IESDPVGLTEVEVGKIYEVVITNFAGLYRYRLGDVVKIARFENSTEELCE ICRRSLVI SINIDKNTEKDICLAVE : 450
0sN22 : SMEPYLKKLRHYAGNLPLT EGWVGSNIDFTVPPEQVTYAVLEQVGYFEFTPLEKPIGEETENSAS IHY IESDPVGLTEVEVGKIYEVVITNFAGLYRYRLGDVVKIARFENSTEELCEICFRSIVI SINICKNTEKDIGIAVE : 450
460 * 480 * 500 * 520 * 540 * 560 * 580
OsXU3(SG5) : EASKFLEGEKLEVMDFTSFVERSSDEGRYVIFWELSGDASDEVLSSCANALDLAFII IKTIGELELRIL TIDHFLSL F ESNSKVIQILSRNVIQSYESTAYGE : 581
0502428 : EASKFLEGEKLEVMDETSF  PGRYVIFWELSG ANALDLAFII IKTIGPLELRILRKGTEKEILDHE FKTPRE LQILSRNVIQSYESTAYGE : 581
OsZH11 : EASKFLEGEKLEVMDFTSF DPGRYVIFWELSGL ANALDLAFII IKTIGPLELRILRKGTFKEILDHFLSL \VSQFKTPREVNESNSKVLQILSRNVIQSYFSTAYGF : 581
059311 : EASKFLEGEK TSF  PGRYVIFWELSGI ANALDLAFID; IKTIGPLELRIL ILDHE \VSQFKTPRE LQILSENVIQSYFSTAYGE : 581
OsR498 : EASKFLEGEKLEVMDFTSFVERSSDPGRYVIFWELSGDASDEVLSSCANALDLAFID; TKTIGPLELRIL TIDHF FKTPEEVNESNSKVLQILSENVICSYESTAYGE : 581
0sN22 : EASKFLEGEKLEVMDEFTSEVERSSDPGRYVIFWELSGDASDEVLSSCANALDLAF II IKTIGFLELRT ILDHELSL E ESNSKVIQILSFNVICSYESTAYGE : 581

A: SGS EAMEM . LIAE: HA GH3-5 kiR 5 20 aaikigrm: SG5 HMEH. B: SGS EHZ FHI% T

B SROMNE: SRFTEEREE; OME: RRAAEER: WOME: Lo 2R,
A, Phylogenetic tree analysis of SG5 in rice. Red frame, Rice resources with the GH3-5 domain. Red arrow, SGS5 protein. B, Multiple sequence alignment of SG5

in rice. Gray frame, The domain of GH3-5. Green frame, The site of jasmonate. Blue frame, The site of L-alpha-amino acid.

JREAHE: GH3-5 45

Bl 5 SG5HUMITTREBZFIILLR

Fig. 5. Phylogenetic tree and multiple sequence alignment analysis of SG5 in rice
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