Fi¥2¥3% Chinese Bulletin of Botany 2011, 46 (6): 617—624, www.chinbullbotany.com
doi: 10.3724/SP.J.1259.2011.00617

- SRR

—PNKBEEFRTREE ST REREN
WD, @R, FAR, o, ARE, A%, HiE

Fa A AR 2 B R R FTT, #M 350018

WE /KHW(Oryza sativa)t LIFEFEL K EAFN L —o KFEFTMEHIGIAROR T 510K “ae@iia” o FEITGER, £K
TR Pl 8 AR S DA B (1 D) SRR S 1, 20 T B 0 R R FRLH o R P O C 0-y S e FRORIVRE 555 A b
M804 31T T — IR FE 08 A5 1A% R REAT RRAZAMUN01 . WZIERFT SRAAR AN & K165 2 58 AT I FoA G 38 4% 23 BT e W],
IEFFEARSZ 0 B rE IR D, TR i 4 v ds T, M 2 ISSRZ> TAR LK DS 1A RE A AL KR 56 5 Ytk I, it
RBEARRITE KB 1 Indelbrid, B4 DS TR E A7 E24 Indel b ic Z 1), 19 (] ) #) BILEE 25 K29 4384 kb. ix%MF5Th

DSTHEA ) v i e SLAE A PR R HT BE5E T A o

KB EATRARMK, FEDUELL, BN, KA

WET, YRE, FAR, M, XS, BEE, HEAE (2011). A KRBT S AS R K5 1L o AT SRR . A AR

46, 617-624.

/KF#(Oryza sativa) 3¢ F E LR —,
IR A2 K R B SR R, BB /KA el
RAEFAF= 5. 1T LR, BRARBRAUE Y “ R
BHRERMAMBAR ML 2 —, TR KRR E MRS
ZAF N5 AT K Rl A IR ) Bt 4T
(Yuan, 2000). WK, PR R & KREH R LAER—
G LR, A KTERR Y 2 48 ALK ARG =™ 7 6 A
DRI, R 6 s 2 KRB R v PRI R DT, 0T 7K R
13zt A% 25 R 2 A B

HEr, ORIV E KRB RERETOL
MEAEE, 2007). A E2G0F, KRBT OSEN
TS0 A EF IR BRI i o, d10. d2.
d18. d62(t). d63. d68. h. LC(). sd-1. sd-b(t).
sde(t). SsilFltdr2 13~ 1 K4l e 7 7R 5815 Qe i
1k _1; d5. d30. d32F1sdn(t)A AL IE R 4 52 o AE 5
25 Ytk b d56. d162(t). ipd1Hlssd1 44k Ik
R e AE 2R 355 Yetafh b d11. d31. htd1. htd(t).
htd1-2. sd-t(t)Flsdt2 7~ EA0KE R & A7 71 5545 4
tafk I d1. sd-gflsd-n 3MEALIE K4 52 AT fE 2R 5%
Yettfk b d9. Sdd(t). sd-siF1Sdt97 4N AL #l

Wk H #: 2011-05-20; 437 H#: 2011-07-23

SENLESS T Y tifk I d6Rilddul 24 SE DR 4
REAEERT 5 Qe ok by DxREAL KL N4 e 1 4E 55 8 5 e
itk I; DWARF1-likeFitdr1 24~ Ak Jk D i 4 7
Stttk b d27. d53. sdt3FNTid1 4B HE
BOERLAE AT Gtk b o33REAHE K e i A7 7 56
125 R4k by W R T 28105 Qe (AR A B 5 7K
TGt AR (http://www.ricedata.cn/gene/) .

P o7 e o — b 35 A% A B R B B
BP0 o IR0 71 B SEAEA) D 8 A 1% PR R it
b, R SR B R C, W EE D AT R
AN, WG R Bk &M R AL 2 TR g,
TR I G BB 2 T AR, AT AR
DRI e AE— NN, i i e by S 5
R R DX S 10 47 R P, T T 4 ki R DRI 1) P B
WE. HET, KRR 25D, G HGHIk e A Al
AR D, Sy eIl A v B () VAT A0,
IKFEREAT BB FTSE R d T, d2. d3. d10. d11. d12.
d18. htd1. gid1. gid2Ffisd-1 11/HEP 448 8 i ix
g e 43 2 B (Ashikari et al., 1999; Nishikubo
et al., 2000; Itoh et al., 2001; Spielmeyer et al.,

EETH: AR FRFIEIEA(N0.2011J01110) #6845 A b ol 22 15 k5 6397 121 BA st ¥ T A0 RHIF IS H (No.CXTD2011-12) e it 44 4 e

FHE Bt 42 A A 67542 (No.2010QJ-A4)
ELIEE (e
* WHAEH . E-mail: yexinfu@126.com



618 HiY4R 46(6) 2011

2002; Hong et al., 2003; Sasaki et al., 2003; Ishi-
kawa et al., 2005; Tanabe et al., 2005; Ueguchi-
Tanaka et al., 2005; Zou et al., 2006; Arite et al.,
2007).
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F1  AHFH IR ISSRAINdel 7 7510 5 19751

Table 1 SSR and Indel molecular markers developed in this study

SSR marker Sequence of forward primer Sequence of reverse primer Locations
RM18251 5-GGATCTTTAGTCCTGGTTGGTTCC-3' 5'-CATTGGAGGATGAAGTTGCTAACC-3' OSJNBb0061M13
RM18346 5'-AACCCAACCCTCGAAGAAAGC-3' 5'-CTTGTCGATCACAAACGGATACC-3' PO585E02
RM18360 5-TCGAGACTGATCGGAGTTTAGGC-3' 5'-CGCTCCTCCCTAACACCTCTACG-3' P0570A02
RM18384 5-GCAGCAGAAAGGGAGAGAGTATGG-3' 5'-CAGCAACGTACGTACCAACAGG-3' OSJNBb0059K16
RM18397 5'-GCAGCAGAAAGGGAGAGAGTATGG-3' 5'-CCCACCCTCCAAGTGATAAACC-3' P0018A03
RM18405 5'-GATCGAACCAGCGCCTTTATCC-3' 5'-GGTGGAGGAGGAAGCAACACC-3' OSJNBa0076A09
RM2848 5-GAATGAGAATGAGCGAACGAACG-3’ 5'-CAGGCTTGACGGACGACTCC-3' PO015F 11
RM18440 5-CCTGTTGCTGCATGGTTTATGC-3' 5'-AAAGCGGTCCAAGAGGATGC-3' PO015F 11
RM18448 5'-CCAGCTGGCCTAGAACTTAATCG-3' 5'-CAGTTGGGCATCTCCATTGTACC-3' B1164G01
RM18451 5-ATATACAGCGCGGACATTGTGG-3' 5'-CATGTCATCTTCACGCGAATCC-3' B1164G01
RM3838 5-GTTGGTAGTGTCTTTGTGCAAGC-3' 5'-GCAACACCTCTTTCAATCTTCC-3' OSJNBa0077J17
RM18510 5-GGTCAGAAGAATGGAGGCAGTACC-3' 5-GTGTGCGATCAGGAGATCTGG-3' P0686B10
RM18550 5'-CCGAGATTGCAAGAATGAAGACAACC-3' 5'-GCTGGCCATCGAGATGTTCG-3' 0J1005_E12
RM18567 5-GGTGGCGAATCCTACTTAGACAGC-3' 5'-TCGTATCCCTTAACCGCAATACC-3' 0J1764_DO01
Indel-5-1 5-TAACTCGCCACCAACTGCCTCATA-3' 5'-ATCGCGGAAAGTAAACTGAACATA-3’ OSJNBa0051L16
Indel-5-2 5-TAAAGGATTGTCAAGACCGTAAAG-3' 5'-CCCAAGCCATAGAAGAAGTAGAAC-3' OSJNBb0020D14
Indel-5-3 5'-CAAGGAACCCTCTGGAACGGAAAT-3' 5'-CCATAGGTGGTCTTCACAGGAATAAA-3' 0J1675_HO07
Indel-5-4 5-TTGGGCTTAGTTGGGCTTGCTGTT-3' 5-CGGCTCGTCTCGTTTGGATTTGTT-3' 0J1005_D04
Indel-5-5 5'-CCGTGAGGTAGATGAGGGAGGAGA-3' 5'-ATGGAAGAAGAAGCCAAGCAGGAG-3' OSJNBa0049D13
Indel-5-6 5-TCACGAATCAGCTTCTTTCTCC-3' 5-ATATTGGTGCTGCAGGTAGTGG-3' OSJNBa0053E01
Indel-5-7 5-AACCCTGGTAGTAAGAACCTGTAA-3' 5'-GTAGATATGTCTGTTGTCGAAACG-3' 0J1116_F05

R2  KIBIEAT R AN ds T AL Hr

Table 2 Genetic analysis of rice dwarf mutant ds7
Cross F1 phenotype Number of F, population X (3:1) P value

Wild plants Dwarf plants Total plants

ds1/M804 Normal type 153 45 198 0.330* 0.5-0.75
M804/ds1 Normal type 303 102 405 0.013* >0.9

*RIRAE0.06 /KT b, A IEHHIMRAN AR 0 23 B ELI 7553801

* denoted that the segregation ratio of normal plants to mutant plants complied with 3:1 at 0.05 significant probability level.

ITHAIF, UFSZRM2422. RM169. RM1237#1RM430
5 DS1i%E8 . F) 1 MapDraw2.1 % 1434 81 43 1 % W,
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F112.6 cM, I H B RM169 [ 22 4 BBk 41 H BLAE
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A %€ A7 T SSRAR L RM169 FIRM1237 2 i), st % i
2479914 8.3 cMA6.2 cM(E2A).
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Figure 1 Phenotype of the wild-type (M804) and the mutant
plant (ds7)

W: The wild-type; M: ds7 mutant

W DA — A KRR SRAR R KB A% 73 M L L E A 621

I IR0 DT PR 40 5 7 2 P 7 e B PR OB B
TREAN e DSTHR A, B A1/ RM18405 F1RM2848
BT 1) 5 [ OSJNBa0076A09 F1PO015F 11 2 [f] /& &
T 12X Indelbrid; Zeknill, Hrh 7519 A 2 a8
(#1)o FHEIX7X 2 2 PEIndelbric Al F Ak b 1) &
AMA, [ BGAE T ), B DS 1 PR HE— 20 K 1 72 A
7+ Indel 43 T ¥% ic Indel-5-3 fl Indel-5-6 2 [i]; 7 [
GRAMENE % 4} £ (http://www.gramene.org), 4 4l
X243 T bric 2 8] [ 4 R 25 24 2h 384 kb([E12C).

2.5 1tig

201205040, K RRFFILIN “sd-17 13 FH ik
T RN AEF IR “aptafiay T e RLT Y
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Figure 2 Fine mapping of DS7 on rice chromosome 5
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Genetic Analysis and Mapping of Rice Dwarf Mutant ds1

Dewei Yang', Meijuan Zeng', Libin Lu, Ning Ye, Chengde Liu, Xianghua Zheng, Xinfu Ye'

Institute of Rice, Fujian Academy of Agricultural Sciences, Fuzhou 350018, China

Abstract Rice is one of the most important cereal crops. The introduction of dwarf rice has led to the first “green revo-
lution”. However, the genetic uniformity of dwarf gene in rice breeding is a concern, which severely affects the continuous
increase in rice harvest. In the present study, we mutated the indica cultivar M804 by using 60CO\(—Ray and obtained a
genetically stable rice dwarf mutant (MU101), which was crossed with a japonica cultivar Taigeng 16 to investigate the
genetic mode and map the gene. Genetic analysis revealed the phenotype of the dwarf mutant, which we designated
tentatively as ds7, controlled by a pair of recessive genes. Polymorphic analysis of simple sequence repeat markers
demonstrated the DS7 gene located on chromosome 5. With a larger mapping population and more Indel markers, we
further mapped the DS17 gene between 2 Indel markers with a physical region of about 384 kb. These results provide a
basis for molecular cloning and production application of DS1.

Key words dwarf mutant, gene mapping, genetic analysis, rice
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