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Phenotypic analysis and gene localization of a rolled-leaf mutant in rice
during the whole growth period

YU Bo, LIN Tianzi, JING Dedao, SUN Liting, ZENG Shengyuan, LI Chuang, QIAN Huafei,

DU Cancan, HU Qingfeng, ZHOU Yiwen, YANG Jun, WU Zhangping, GONG Hongbing
( Zhenjiang Institute of Agricultural Sciences of the Ning-Zhen Hilly District, Jurong 212400, China)

Abstract: Rice rolled-leaf mutants are important resources for studying the mechanisms of leaf development and breed-
ing desirable plant varieties. In this study, a rolled-leaf mutant (named rl-z) with stable inheritance was used as material to
conduct phenotypic analysis and gene mapping. Phenotypic identification results showed that the leaves of rl-z mutants were
inner rolled, forming a tube-like structure throughout the whole growth period. Compared with wild type rice, the plant
height, panicle length, number of tillers, and thousand-grain weight of mutant were significantly decreased. Genetic analysis
displayed that the mutant phenotype of 1l-z was controlled by a pair of recessive genic genes. Gene mapping was performed by
using the F, population produced by crossing rl-z mutant with an indica rice variety Yangdao 6. The rolled-leaf gene was
mapped between the InDel markers JY711 and JYI14 on chromosome 9, and the physical distance between the two markers was

38.5 kb. There was only one predicted gene (RL9, LOC_
0s09¢23200) within the region, and this gene encoded a

s B #.2023-07-19
E£WB LA PHEITRIE S0 H (BE2021374)

- - GARP scription factor. S i sults showed th:
EERMN A P(1981-) L5 ITIMUE L Wit BIREsE 5, S transcription factor. Sequencing results showed that

SO NGRS R R . (E-mail) 151685361@ qq.com the first exon of RL9 was found to exist a 36 bp deletion
WIMEE 84T, (Tel) 0511-80978075 ; ( E-mail ) 1179809265 @ qq. (nucleotide position 103 086103 121) and a single-base

com mutation ( nucleotide position 103 524 ). Results of gene
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mapping suggested that the rolled leaf characteristic of rl-z mutant was likely to be caused by the abnormal function of GARP

transcription factor owing to the mutation of RL9.
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Fig.1 Morphological comparison of rolled leaf mutant rl-z and wild-type L318
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K4 10. 80 em, BB A TG 8. 20 cm; ALK 1l-z Table 1 Comparison of agronomic traits between rl-z plants and
BER = S L318 pl
PIAYEERCHN 8. 05 A, BT TRF AR 11.37 4, plants

I FEEEIREE, BT TN, TR T KA EERE
W2 13. 11 g, 3 fiE FEFAE RV 25.09 o BT A (%) 4.36+0.12 34.8120.61
2.2 RIS rl-z HISESHT P B BE (%) 6.72+0.24 62.56+0.57 ™

%ﬂl'ﬁﬁx -z 5@?5’:@ 1318 WY 1F & A iR Iy &% PR (em) 105.23£3.62 70.11+1.70 ™
R, I rln (ERAE AR A I P, P e D00TT 10800437
fRHBRIT 92 B0 IE 4T AR AR PR PREOD) HAT2I0 80527
T BUWY A, LMY IE P RO S g R () P07 B0
BRECH AT 43 ¢ 1(3 2) R W st _THT () 209209 Bllll7
2 B R L DR s 1 * FIRRAB 1l SRR 1318 Z Al s B K- (P<0.01)

T2 BHAERLSMREE 2 ERZAEGH F,EEHEL

Table 2 Segregation ratio of F, populations from the reciprocal cross combination of wild-type L318 and rl-z

M FL AR R IEF B () F ARSI RRE(1R) SRR L X331y (X305 =3.84)
P A B 1318 X 545K 1l-z 1507 512 2.94 0.13
ZRAA rl-ax B A= 1318 1421 503 2.83 1.28
2.3 EEEMEEEERNFSISH P FIFHIX 63 X FHric it F, R A 6 28 A8 At Fn

P 518 5K R 12 2cye iR B0 500 X401 BPAE RO gEA 7 3 R AR08 5 H AG 3k R4 28 e 6 58
FRCOHT M AR K -z AR A IAE 6 SN2 s 9 de @ik F Y% TARic RM7038 & RM460 2 [a] (
PGSR R A 63 XM THRCTE P EARRAFELE 2A) , IFdsd 30 M 2Rkt FRES Ry THIE

=
. — h
CL § Y |
Gt 49 L& 2 |
13 2 5
n=30 / \
BRI ‘E ‘E ‘ 3
_ = | B EN S
n=512 1 VY 1 2

PFEMIL318: CCGCTCGACGCCGGCGGCGGCGCGTCGGCGCCGCCGCCGCCGA
G rl-z: - CCGC CGA
PFAM1318: TCGCGTCCCGCTT
RARArl-zz - TCGCGTTCCGCTT

AN BE R AW E L5 B« 5 REA PR A58 2 5 C : RL9 FEIK 2544 ;D RL9 FEIH Y 7B,
2 BMHRER -z WEEE MR IZEER

Fig.2 Gene mapping of rolled leaf mutant rl-z and analysis of candidate gene
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Table 3 Primers used in this study

S ARSI —3) FERE e

(bp)

JYOI-F  CATGAAAGAACAAGCACAAA 133 EHEN
JYO1-R  GCCTTTTGTTATTATGGGTG

JY03-F  GAAGACCACCAGAGCGTG 131 AE4 e
JY03-R  CGTTCTCCCTTGTGGTAGAT

JYO4-F  AAGTTTCGCACGAAATTAAC 166 AEHHENL
JY04-R  AGTACAGACGTACGTTTCCC

JY09-F  CTTGATCCAACGGGTATAAA 134 KEdnEfs
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JY11-R  CCTTGGGATTTGCTACTACT
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JY15-F  GGCTTTCCAATGTGTATAAT 165  KidnEN:
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Curl-1-F  TAGCAGCAGTACTCTCCTCACTG 895  FBtrikk
Curl-1-R  GTAGATAGGTATCCCGCGGAT

Curl-2-F  GGGATACCTATCTACAAC 869  FrBtiiRE
Curl-2-R  GTTTCTTCACTAACTCAG
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Curl-4-R  GCCAAAGTTTGTTGGTGTTGCC
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Curl-5-R TGATGATGAGATCGAGACGCG
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