FWB AL A4 2019, 20 (5 ): 1255-1261
Journal of Plant Genetic Resources DOl 10.13430/j.cnki.jpgr.20181222001

—ASBKET D17/HTDL BESEA A 53 1%

FRM Dt
(bt i bR B st Al E ARG Pl 1 AR SEPFE TE S A A R L 5l H 9030 5, b s 100097
2 ELAROBFE BEAE VIR BTN 1 A VP e e 0. 5 P i Rl 2 T KR T, bt 1000815

WE: ke fe oy A RBERGR IR, AEH A3 F 2, AFRMERSRFE RGO AZGEER TS B E-ANTHR
TIRAE O FAAL S 4 B8R AR 1489, AL B AR R B SAR T K o BEAL A RIE5% , SR ZEIRZ 1 3tk
AR pEH, S—F AR ST LI, R IR P G AL 8 2R 4 1 8% (SLs, Strigolactones ) A~k ik 42 P e 3 P F AL MR
mE B 7 B DI7T/HTD1 A W %5 X % 916 bp A= B #9aitih G REH T, FHF G MIFRATL L, WA 305 AR 4R
G, m R T RE R AR RKFHKRE, AT HRELEIF LM dCAPS-DI7 479t 5 £ T 4kfe B Ak 49 BCF,
BRR T 69410 % TR 5 B XA Y GOL6T R E L5 A A 48X, 1489 T AL 2 — 4769 D17/HTDL 42 K &

KR : RAG; AT 5 558 By A ER; D17/HTDL

Molecular Identification of a New D17/HTD1-allelic Mutant in Rice

LI Cong-cong*, MA Xiao-ding’, MA Jian®
('Beijing Agro-Biotechnology Research Center, Beijing Academy of Agricultural and Forestry Sciences/ Beijing Key Laboratory of
Agricultural Genetic Resources and Biotechnology, Beijing 100097; “Institute of Crop Science, Chinese Academy of Agricultural
Sciences/ National Key Facility for Crop Gene Resources and Genetic Improvement, Beijing 100081 ; *Beijing Vegetable Research
Center, Beijing Academy of Agriculture and Forestry Sciences/Key Laboratory of Biology and Genetic Improvement of Horticultural
Crops ( North China ), Ministry of Agriculture and Rural Affairs, Beijing 100097 )

Abstract: Plant height and tillering, which served as two of important agronomic characters of rice,
can determine the final yield. In this study, one genetically stable and high-tillering dwarf mutant t489
was identified from the tissue culture seedlings of ‘Nipponbare’, a japonica rice variety. Compared to the
wild type, the mutant t489 showed semi-dwarf and high-tillering. The genetic analysis indicated that this
phenotype was controlled by one single recessive gene. Sequence analysis of D17/HTD1 allele in the t489
mutant showed G-to-T substitution at the 916" of the coding sequence, which caused premature termination
of the D17/HTD1 encoded protein. D17/HTD1 encodes the carotenoid cleavage dioxygenase 7 ( CCD7 ),
which is one of the key enzymes in the biosynthesis pathway of plant hormone strigolactones ( SLs ). d17
allele encodes for a truncated protein containing 305 amino acids, while no difference on the expression
level was detected in the t489 mutant. Furthermore, a molecular marker dCAPS-D17 based on the G916T
mutation site was developed. By tests in BC,F, population derived from the t489 mutant and ‘Nipponbare’,
this marker was co-separated with the dwarf and high-tillering plant. Taken together, these results
suggested a new d17/htd1-allelic mutant in mutant t489.
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Table 1 PCR primer used in this study

ElL/E S nAGEILY) ELEILY) Fig
Primer name Forward primer ( 5'-3') Reverse primer ( 5'-3") Usage
D17 CACGAGAAACGAGCCAACGA GGTTCCCCTGATAATTCCTCTCC BRPSE
qD17 CTGCTGCGCCCTGTTCTTAG AACTCACGCTTCTGGACGAG R AL S HT
S4-11-3 GAAGAGGAGGGGGAACTGAC ATTCCCGTCTGTTGTGATGG FERE AL
C4-C5 TCCTCCGTGTGTCGATAGCAT GCAGACATCGATAATGAGCT HER E AL
C4-C2 AGTCGTACCACCAATCTGGA AGCTCCCAAGAGCTGAGAGA FER AL
C4-C4 TTTGCTGTTCCCTTCCCTGT TGATGGACCTCAGCACAGTG EER e AL
ID4-12 CGTGGCAATATGGTTCCTTT TCGGATACGTAAAACGGAAAA BEDR gL
S4-12-1 TCAGGATCAGGACAAAGCTG TTGCTTTGAATTCATCTGTCG HPR s Ao
dCAPS-D17 ACCACGCATTTTCCATTCGC GGATCATGAGGTGGTCCGGCACGACGAGCT HEY T
ubiquitin ACCCTGGCTGACTACAACATC AGTTGACAGCCCTAGGGTG W23

1.4 RNA REFIERERFRIESH

I ZR Plant RNA MiniPrep Kit( ZYMO, USA )
$E B K R 4 1 4 RNA, F DNase | ( TaKaRa, K
) Ak EE K ZH DNA 30 min, HX 5 ug & RNA F)
JH TransScript One-Step gDNA Removal and cDNA
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A ) A RS 1 5% cDNAL &P R 40 M R SE )
I 7% % PCR J7 %, #| A SYBR Premix Ex Taq™ II
X% & ( TaKaRa, Ki% ), #% H] Applied Bio systems
%y #1996 fL PCR Az 7E ABI PRISM 7500 5 i}
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SIIFSI W 1,

2 #ERESWH
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A BERURAL R A RN, B AR R
102.6 + 1.11 cm, t489 #k= 48.8 + 1.44 cm, WEfA4E
UMK 47.56%; HASHE Y50 BE8 12 + 1.5 1, t489
144y BERL 140 = 15.4 S, o0 BF AR LAY 10,7 4%,
1489 R I A MAI LR L 2 T BER AR IR (& 1),

R T RSB R AL P, LLSS AR A 1489 A bk
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PHIF] H A B , 2 W 1489 W& b £ 43 BE R W 37 [ &%
FEPR Pl 1k — 2% 300 £k BC,F, HH Kk A e T

(), 76 53 BE B HA X (AR DA T e R A, FLrp E %
AU KR 228 tk, BEAL 2 40 BERE AR 72 B, 2R J7 0 55
BB 311 (= 0.11<% 5= 3.84, P=0.73 ), 7E
1489 5 AAE AP 93-11 Bt il i F, BEMRH, 1 5 HIAR
1090 ¥k, &b £ 7 BERI AR 320 #%, AT 4 3 1 0
FEA (x5 05 =1.88<x505 =3.84, P=0.17 ), ;X S5 4f 1
ALK 489 By IEAL Z 43 BEVEAR Z 1 XF Babi Az B A
Pl

B1 FERAARE(L)MREERUI(E)
RAHARE (FRR 5¢em)
Fig.1 Phenotype of the wild type Nipponbare ( left )and
t489 ( right ) mutant at maturing stage ( Scale bars, 5 cm )
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A Structure and mutation sites of the D17 gene, B: The predicted function domains of D17 protein,
C: Expression analysis of D17 in WT and mutant t489
E 2 D17 BERZHM . [EREMEREERRIESHT
Fig.2 Gene structure, protein functional domain and gene expression levels of D17 in WT and mutant t489
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.............................................. x\
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200bp—-
100 bp—

A: D17 JERTEKFES 4 SRR BREN ; B: HRiC dCAPS-D17 X BCiF, "SRR IE T 5
M: 100 bp DNA ladder; P, : #F A=) H A ; P,: t489 287454 ; 1~37: BC,F, 875 Hufk
A Physical map of the D17 locus on rice chromosome 4, B: The linkage analysis between marker dCAPS-D17 and D17 locus among the mutant
individuals of BC,F, population, M: 100 bp DNA ladder, P,: Nipponbare, P,: t489 mutant, 1-37: mutant individuals of BC,F, population
&3 D17 ERERIESL
Fig.3 Mapping of the D17 gene
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