831 83
2012 4F 6 H

oo ol Kk

Journal of Huazhong Agricultural University

N Vol. 31 No.3

June 2012,265~269

KFBHE QTLQph1 HI¥E 4 E i

FLafl xR

To®m BEE MTHW

P RERFEDEEZXRBREEEH T, KX 430070

BWE FHZW 978 58 5 E 4 A 38 £ (recombinant inbred line, RIL) % T LIl 978 K5 5 (i
S5 & (near isogenic line, NILs) BC,y F , il 3 % H 320 #RBEHLA> 2 /N AR BT 52, & 8L Qphl IR 2 A b2k
N 8P O, T A R I 3 A% AR Sk 71. 280, R QTL #E B4 4% QTL & F 2.1 ¢cM.180. 2 kb [¥
RM6333-RM11961 X [H] 4 ; i#F — 25 & '€ 6 000 #R JCHEMR , 0 1% 1 230 MR AR s e Pk 25 41 50 bk , B 2 & A 1813 4%
Qphl YE— NG E AL TEEBS 2928 90 kb (¥ SSR #5ic SHL4 Fil InDel (Insertl Deletion) #ric HL13 Ji] i@t 52
SERERY sdl He A LS,k I 38 IFANTE [F] — A KAk, X O ik — 20 se B % QTL Fl43 3 AR 10 50 B B £ 15 & B 1K R

B RN ZEE T SR
XA
RESZES S511.503.53  XEAARIREE A
BB AT B 5 2 R AT IR Y 1 L 5 R

FHXF 7K e 7 AR P 2B B ML B 58 A S A A

o TEAKREFN AL A SR v, bk w2 52 i = 77 0

Jy ik RE AP AT AR B8 ) i R MR, A 1960 4

HIRATEE sdl FABIRARHEY) T 7 I8

AR LA R AR s TR B R, XM E R

SR 2 R g At R LR L X KR Bk

WA IS — IR Z EA, CE A T 43 D

FEAE CEEAT R B AR R 1 011 A~ 5 bk &5 A4

X QTL(www. gramene. org) , }- W & {57 78 & |

[F) 5 0 I 25 dE T T O 20 SRR AR A O I

TRFEAR i A 1A FH 32 2803 DR R A sl 56 DR 2 [m] 42 il 1Y

JoT i — U MR, HoRR A G QTL A AE 5 FROE

B AR FE R A BE A, 787K R 4 T 52 31

e R ADY =N 73 B =R SR = DR = R

WL 3 B AR T AR R QTL BRI .
IKFEH B AT L N sd 1 1 S il i 28 st 4% 2 F

Iy Fast Al e AR KRR S 1 etk 1Y, BES 3 A

ST B ST /N SR TR T 56 E % B

L 2 T GA A AL, B R B GA TEfR =2 K

R B,

A= 20 EAE Y & S UR N 9 VAN G R S

YR BT . 2011-11-14

KRG MR QTL; rS R &R K41 E

NEHS 1000-2421(2012)03-0265-05
R QTL ! X 88 QTLs AR T2 & FF L A
sd1 AHIE Y X B . Ishimaru 881 SR 6 3 3% By
BT 1 AR EAIEFE QTL phl., KR
o T A A OB R TR 5 LR, B RS sdl B E BTN
il e v 1 1A

AT EE R 978 M S A
e R MRS QTL 4N ARG EN T 1 45K
FE P AT L A sd 1 S5 3% S P ik e S IR T HL i
FHRHERAMS TR Bk R, BN ZEN
1) e B LA B S T KRG Bt ol 1) 5 75 B R RS A 4R

1 RS

1.1 KiE#e

XSRS R 7B/ M S A AR &
FER (RILO FoARAESS 1 e Ak F iy dric RM472-
RM104 [a] kU 2] 1 4~ F 800k = QTL, ik [ i B 3%
R AE RN I8 45, 9% . ABFFE LA QTL 2 H A%
F B LI 97B St %15 S 1 BC, F, i 45 B A
# (NILs), EAZ —21ll 97 (Oryza Sativa L.
ssp. indica) NI E 12 B B G R 24 s RE i 63
MIEAR, B (Oryza sativa L. ssp. indica) N 4L
KR S TR R

FeEWH . FEFEARBHEIES T H (30971550),“863”5 H (2012AA100103) ,“973”3 H (2011CB100200) FIAH $7 % K & 151 (2011ZX08009-003)
FLEF] AL BFIE 7 ) AR 4> T 5 2. E-mail: konghuili@ webmail. hzau. edu. cn
EIRAEF . 7T A . i m . KRS FiltfE S B F. E-mail: yqhe@rnail. hzau. edu. cn



266

o gl K

31 45

12 HEMEEE

2008 4EE AR A8 vh ROk R 27 1l 3 A 37 Fb AL 320
PRBEAL 5 85 BEAR BC, F, o [R]4F 76 5 1 B2 K 4k 22 % e
6 000 #% BCFo KBEIR, Wi #RATHE R 16. 5 cm X
26. 4 cm, IEH K AR =8, B AR
1.3 #trigkiml

DNA (i 3% CTAB ¥ bk BOHr &
F 2~3 em, FEAIERAES BE RN A Irik. fF
DNA 58 2% )5 . 1 DNA ff i il 2 {L (DNA Flu-
orometer) M DNA ¥ . ARWF5 N A DNA 4
FARieBR TR IE TR AR R SSR Fric sk (www.
gramene. org) , X645 AL 45 7K F & P 2H )5 51 33 Y
2 4~ SSR FRicfil 2 4~ InDel #1ic. FF A bR H
A 06 735 M SRV 0 Tk e B8 ik (SDS-PAGE) Kzl
14 HESH

N MAPMAKER/EXP 3. 0 1 & 4 #) 2 78
%1 QAR RMA72-RM104 43 £ X 1] i 3% i ]
ik, ] Kosambi R £CHs 5 4 32 5% fb 135t 1% BE 2
(cM), Fl Jl QTL Cartographer 2. 01 & & X [a] {E
Kl¥: (composite interval mapping, CIM) X} fifi HL ¥
PRI B = AT R I, SR LOD fH 2. 0 1E 2 1
fERFIWT QTL /A4 5 & & hic X LOD=2. 0,
WA R X [ A AE 1 A PER B QTL, 6 000
PR CREM 5 3 HY 2 1 000 #kEE 4 B bk, B S
VE IR X A iy 230 B I e Pk 0 21 2R Bk (R =
fKF 80 em) AT 4 HTREANL

2 HRESH

iRk =2nN: Ry

BC, F, Fifi AL /1N B A 7 200 14 R v 0 8 B L 3%
IR LA R PR CEAR A 2520 48 em (BR 1), X
PR e R AU AT 3 21 R OB A (B 1D S8
AR W 8 4 R0 43 AT L AEBR 5 100 em AR 1 AN,
R > =3.062 5.P=0.01 PR ik 8
FLMkE QTL fE T 55 3 N & b i 4 B A A UK
WAL B L B F AR R B 3+ 1, £ W% QTL (L4
®1 HNBEHKEREESH

Table 1 Phenotypic performance of plant

2.1

& Number of plant
o

o ,D,D.D.H.HDH L.

46 53 60 66 73 80 86 93 100106113120126133 140146
Bk Plant height/cm

1 FEHLBEE BC,F.#kEmRE S HE
Fig.1 Frequency distribution of plant

height in random population
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bk B QTL %1€ i IX ] J2 fr iC RMA472-
RM104 , IX [ 158 £ B8 5 13, 8 M, ) 2L i g 2
2.1 Mb, X} & K. £ Gramme M ¥ 5 48
(www. gramene. org) KL ¥ SSR #ric, H
733 5 X ZBMERFRIC, N EF T 435002 RM6333,
RM11961,RM12042 ,RM3523 .RM12084 , H:5| ¥ &
SN 2, H ik 5 A Fe i A I Bl BLRE R
MAPMAKER/EXP 3. 0 ff i {1 ¥y 12 Jj 08 12 B 14
&, Kosambi pR 0K 5 20 2 5 1k il st 1% R B
(M), L3 BEBLAE A A9 bk i R 8L {E L, FIHT QTL Car-
tographer 2. 0 & & X [H] /E K] 3 X5 Bl AL 14 19 Bk =
AT AR K bR QTL Qphl & A1 F RM6333
FIRM11961 [a]. % [N fif B 2% 1Y B9 &% 0 6 = 18
71.28%,LOD {2l 42.34(F 2,

*2 BEQILEMSWMER"
Table 2 Result of local QTL linkage analysis

QTL #ik Chr. X [] Interval LOD AV D¥» Var/%

RM6333-RM11961 42.34 —18.15 9.29 71.28

Qphl 1

height in random population cm
PR 2l 978 B PHE bR B
Trait Zhenshan 97B Nanyangzhan = Mean+SD  Range
Pk = 108. 3+ 43. 0~
PR 90.7 138.7
Plant height 16. 8 143.0

DA, ERLW The additive effect caused by QTL; 2)D. 5%
J% The dominant effect caused by QTL; Var. 5t Bk ¥ The

phenotypic variation explained by the QTL.
2.3 Qph1ME@EES
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A AR LT R 2 1 000 Bk F 20 A2 e Bk L 43 )
TRUS, 8 1 1 b R . R R AR g B PR VR A BT bR
Qphl WL HE .
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B ¥ Qphl E AL T RM6333 Fil RM11961 [A] , 78 1%
X 8] JF & B i SSR Al InDel #ric, H i SSR #7id
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1, InDel 5ic 32 AR 4 I 2 A (0 88 5 5 A Nip-
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go.ip) VL BCHIAS S A 93-11 93 41 )5 91 Chtep: //
rice. genomics. org. cn/) s F| A Primer 5 51} 7
Xf SSR FRIE M 5 Xt InDel #ric . Hrfr 3 % SSR #rid
12 X} InDel it 280k, Wk 3, HAJEM 5 Xt
Or FARICAE L 230 BRAEFT SRR, 3E— 250 QTL 1y
X8 46 /N, e 5 % Qphl A FArid SHL4-HL13

%3

6] .2 PRSI B IE 290 90 kb, X 2
BAC: AP003297 #1 AP003261 (/& 2), i@ it 78
TIGR Rice Genome Annotation (Osal) Release
6. L3k % SHL4 #1 HL13 2 8] B 5 5 #E AT # &
KB X AL 12 A ORF, Hd 8 A~ il
MDEE .4 SN ARFEH . 8 MA WM IIEEM ORF
A1 AEAEAL A SaRKI BEAEE A1 A
25y A AR S .1 1 PHD-finger 25
HHEH1 A HAIKU2 §i 288 HE R 2 > a5
fRihic TSN, a5 8 b sdl 3 AL,
KB sdl B IFANTEIZIX I,

1540 7E "L B FA 21 89 SSR #A InDel 5| 41

Table 3 Sequences of SSR and InDel primers in fine mapping

#rid Maker A Type i 5% Forward primer JG 514 Reverse primer

RM6333 SSR ACTCACTCACTCACCCACACAGC TTGGAGAGGGAAGAGAAGACACG
RM11961 SSR GTCGAATCGCGATAGTCAGAGC GGTCAGTTTGGCACTTTGAATGG
RM12042 SSR TGTAGGTAGCTGAACGAGATGAGTGC CAGGATTGATCCTCATCCCAAGC
RM3523 SSR TCCTGGCTGCTATTGTGGTTGG AAGTCGTTCGTTGCATGAAGAGG
RM12084 SSR AATCGGCGAGGTTTGCTAATGG ATACGTGGTACGTGACGCTTTGC

SHLOa SSR AAACTCCTCATTTCGCTCCC TTGACGAGGCTCTTGTAGGC

SHIL.2 SSR TCATCGTACAGTGCAGGAG TCCCTCAGAATCGGCATA

SHIL4 SSR CTTCTCACGCCACCTTCC CTTCCATGCCATTCACCA

HL4 InDel CCAAGGACCAACTATGACG GCAGTCTAAGGGAGATAACAAG

HL13 InDel ACAGGTCAGGTGCAAAAGCT AACGCGAACTGGAAACAGAG

RM6333 RM11961 RM 12042 RM3523 RM12084
RM472 | ; ; ; } | RM404
2.1ecM 2.1eM 10.7 M 5.3eM 2¢M 1.6ecM
/SHL0a H14 SHL4  Ophl HL13
RM6333 |—4 } RM11961
I
AP003297
AP003261
B2 Qphl BHEEMER
Fig.2 Result of fine mapping of Qphl
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B T R DR DX s 0y B R 3 L O S0 R K E e Tk
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(Y 2 (0 A " B S BE  K R AT IR AT SE A Y
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ANg X g ok i LA B R SR o
F% 2 A~ SR AT Y0 L9 & B AR R s QTL. A
S A B AR (] 38t 4% 15 5% 1 3T 25 5 R 2 B REAA
GG/ B IXTE] R bR R QTL Qphl J5E 1K A
1 YR KR 2 90 kb By IXJE] P, S T I 4R
PET R AR AR X SCR AED R Bl 978/ R i
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TS 1 et pi, R R 4107 E AT DL ot AR
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T RMI1095-RM3411 [a]™7, H 4 M {7 & 2
30 923 877~31 311 319 bp [d] .5 Qphl Ky ¥y F{f
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em PLF BIE N EFF . KT 70 em WIFR N 2L SR AT, Fifi
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A AN SR b AR R AL R A A A 80 T N i 2 O R
FEILP BRI

il o N B HE B Chttp: //www. gramene. org/
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A~ BAC: AP003297, AP003261 F1 AP003561, &
sd1 Flt M bRic HL13 A7 T4 1 YR 38 136 kb
b LT sd1 WA T 38 381 kb &b, = /A AHEE 245
kb, IfAE [A] — A0 &, LT A WF 5% v g A 9 Ak
QTL Qphl 5 sd1 F& R K%,
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Fine mapping of a plant height QTL Qphl in rice

KONG Hui-li LIU Wen-jun WANG Ling-qiang GAO Guan-jun HE Yu-qing

National Key Laboratory of Crop Genetic Im provement ,
Huazhong Agricultural University sWuhan 430070 ,China

Abstract Dwarfism is one of the most important agronomic traits of rice. Fine mapping and func-
tional studies of the plant height gene reveal the mechanisms for high yielding rice. In early research of
this study,a main QTL Qphl for plant height was mapped between the interval RM472-RM104 on the
long arm of chromosome 1 in recombinant inbred line (RILs) population of Zhenshan 97B/Nanyang-
zhan. Then this QTL was used as a target fragment to construct a near isogenic line (NILs) BC, F,
whose genetic background was Zhenshan 97B. Firstly we detected the effect of Qphl in NILs by a ran-
dom population contained 320 plants,and it can explain 71. 28% of phenotypic variation. Then the Qphl
was located between the interval RM6333-RM11961 through local QTL linkage analysis. In order to fur-
ther reduce the target region,we planted a large genetic population which segregate in regions covering
Qphl and screened about 230 extreme recessive recombinant plants. The Qphl locus was delimited to a
90 kb region flanked by SSR marker SHIL.4 and InDel marker HLL13 by overlapping mapping,and com-
pared with the sd1 has been cloned and found that they were not in the same area. It is a good foundation
for cloning of the QTL.

Key words rice; plant height; quantitative trait loci(QTL); near isogenic line(NILs); fine map-

ping
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