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RSEELXFHIRERE

£ R HEY HER!

1A p R KFAMHFRAFR, XX 430070; 2. £ P RE K FELAFFER, XX 430070

o

AE AU TSR T & F 5 RN KAKRE T-DNA I A 58 48 {4 FE o 47 5 8 . J48 7 K B 5848
WAEE B MR TE 9 760 N REAAFE R HRER 177 A LB BEREAMNBEFHINRTR R, KL R
1.81% % 9 760 N F R 3 432 N FE ARG E 179 N Fh T R B EBE IR R R RABHHE N 5.22% , X T
AR 270 DRAZRZMAT T T-DNA A M FHER N, RS 64. 8%, A E RMD(Rice Mutant
Database, RMD) 45 % (Y M 3L /7 41, S 58 T H o 1 A5 TR BN R R R, R H R AR A M T-DNAR A
I TR AR ST 1% 3k R B T RE AR AL T EE A s AL A R

KR KR T-DNASRAZA; AR, AMET; HAH

HESES S511.502.4; Q78 X ERERIRAS A XEHES 1000-2421(2012)02-0133-06

IKFE(Oryza sativa) AL IE 4 5 B B 2 A9 AR
BEAEY M Bk B B A /N H 5 H AR A B
WAETET iz B I B AL e A IR R 58 3 550 L
[N AR T Sl T 7/ B = WV R N W ]
Pt 2005 AF [ PR oK FE JE R 2 T R (IRGSP) 58 1%
TOKFE APy, $2 40 T R A TR A R
JEA Al 4 7 3 e TR A 2 T RE DL R EAT]
AT A IR HLH L B 28R K R Ty RE 3 N 4 st
Ry EEIRE, Y ThRE R A TR £ 8 A 2
. — & IF 0] 38t % 2% (forward genetics) J5 35, Bl A
GEAR KA e v W e A 5 8 W L P A 1
TIfg s I 1) 5L % (reverse genetics) 3 W, i i3
Xof A o Bk PR 1 14 93 AT A 58 8 A T v 48 S HERE
() 9 A8 A SR TG 4 B 98 78 AR 3R AL, i AT A OC T B
W,

K3 AL 78 Fl DNA #fi A %€ 7% (insertional
mutagenesis) 55 7 i, 4] 1 K i AR R T 3L Y
T BE 43 Bt 238 3o TF 2 [v] 35t 4% 2 3R W AT 5% A 40 ) g ik
WA EZTB, i TRFE T-DNA %45 2|
BEDZ v i o R BE ALY O LA B
My T-DNA figfa & st 4% , X B AL A B AE D)
FER A R T 0 T-DNA J37 51 88 0 J5 252 1 JE 4 D) B
WESE $ fH — A “HR 27, i A AT AT RLCSR 1)

Yo BT : 2011-03-31
F4UH. HEAREEIESTH (30971551)

PCRY TAIL-PCR™ ki y& R Filde Sk PCR™ 4
J5 557 85 T-DNA i AL 50 0 32 7 51, 9K )5 1
3 3 470 A A R e [R50 80 T A T 4 380 A 7 ) 58 7
FEDH . P, T-DNA 4 A 98742 52 H i KL 3R 45
KA 57 A Y 2 T 1, A b ROl K T K W
PIBE 5T s CGRODO SR A% 7 1 D) iy 7 i i
129 000%k T-DNA ffi AR 3R FiF M R IFAM T
Sy ER R 13 804 Z M E T FI . AW 5 A X
GEARRIE  LIAEAS BIE S8 5 45 92 R 0] 9 BRI 2
Tt R 5H B AR SCR B S 0 %8 H A5, 38 5 T-DNA #
A K PCR FHPERG I 4875 T-DNA #fi A 5 5848 KA
WIS B SR AR MR AR it — 2D T B K R AL A
BILE LT M K H A EE K 28 7 JE A
1 #MRE5FE
11 4 R

PRI RL A v ARl R 2 [ G W B DR F 5 o
O GRVO KA M KRG T-DNA $li A 58 48 14 FiE , S L
R A 2E 11 (Oryza Sativa L. ssp. japonica
cv. zhonghua 11) A Z MW R FTFHE NS T-DNA I
AFT P A AL REAR . BT A AP RE 2009 F R (K H
Seth o HBRE DY 12~ 14 b A4 ) F M 26 5 1Pl
KR W A RABR K R T 20 DR, 7 2
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A . A6 r W2 (1 K B T-DNA i A K R It
9 7604,
12 REGFERBEUESIDH

RARFRVHN W AR X TAEAR B IR, A4
PR RS ME R S 0 B S AR R AR R 25
T 7 & & il b 2 R A KRG AR T K T 10 08 2 2 5%
SR (DML T 500 AL R . BARUE .
0 396 7 v A g A B B HE A 1 R FR S 6 L ) K H G
Tl A .7 A E 9 A HEXEANRR AR EAD
WL, I0 5 45 9 FR I S 78 B L 578 R AU FIAE AR AR
1.3 DNA 12 F1 PCR #ill

1DNA ##£5, DNA FR M CTAB #il#35,

2)T-DNA BHMER I, DAZRAS 5 R A e 1 1)
PR E DNA H#EH AR T-DNA F41 24 H 3K
GAL4/VP16 %11 PCR FHMEK M54 GAL/VP-R
A GAL/VP-F,#17 PCR ¥ 34, ) & H 848 £
HkEAAH T-DNA A WP id RAER RN R
5 T-DNA Wi A28,

3) 5L R RUAG I, AE UK RS 28 A R B4R E RMD
(Rice Mutant Database, http://rmd. ncpgr. en/) H
A1) 5 A8 G F W B 51, A 468 1 36 PR i) ik PR 4 v
5 T-DNA i A S BiEsI 9 F RS9
R.7E T-DNA F3 thigitih 5519 NTLBS ., 43 4 LA
F #il R.R F1 NTLB5 Bt X}, % 58 48 2 & N T A Btk
HE4T PCR 934, ff s JE R Y, AR S8 v i FH 5 1 0 %
I 1,

*1 FA3IMRET

Table 1 Primers used in the experiment

% FK Name JF %1 Sequence
GAL/VP-R 5'-AGACCGGCAACAGGATTCAATC-3'
GAL/VP-F 5"-TTCGTCCAGGACAACGTGAACA-3'

F 5'-CTGAAGACCGACGACCGATGA-3’

R 5'-TCAAGTAAAGACCAACGACGCC-3'

NTLB5 5 -AATCCAGATCCCCCGAATTA-3'
bb M 1 2 3 4 5 6 7 8 910
2000

1500
1000

500

250

PCR J2 W f& % : DNA f& 4 1 pL; 10 X buffer
2.0 puL;dNTP 0.4 pL; ERHESI¥4 0.4 pL; Tag
i 0.2 pL;fin ddH, O %= 20 pL, PCR ¥ 14 52 )i 72
FH:94 °C 3 min;94 °C 45 s; 58 °C 45 5372 °C 1.5
min;35 MEH ;72 °C 10 min; 12 °C 5 min; 4 CA4¢
fE. P37 WAE 1. 0% 19 Bt B8 BE BE i b A K
(120 V.45 min) ¥,

2 #RE5HM

K5 T-DNA fE N R (K& ¥k PCR PE &
7E H 8] WL 22 K f T-DNA #fi A 2 748 1k B B, &
WA RERMNOERAE 2 B —FHERXRN
JITAT B A Ry TR] — i o R R R, BRI AR 45 R
PRIl F 58 728 3K i1 0 38 R B R SR AE 4 B A
i b R 40 AR S 3 B 5 53 — U R R N PR
PR B Ry 978 Y, A7 A 5 708 A A R AE 8 AE PR 1 4
B RS IRAT BRI 2 ML, o
T-DNA 5| & W4 A28, fE e FE RS HR
RIZM 8 % TP Ul T-DNA i A B 2228 1K, 78 Ho s
PR ZR v, G SRR A 2 68 0K, 3R TR E R I R R B AT
AR R R AR BN AF A 3 ¢ 1 Gl 78 R 38t 4% 7 3D
15y B AR

HRAE X — JE ), 76 FT A1 9 760 A K & v i
WH 270 M EARBEILERHE P T LT W
RAMKE Z b5 A 4R A B Bt T-DNA J¥ 811 1
SIH, X% B 58 R AT T-DNA FIPER I, %0
R R AR AL AR R A B B (GAL4/VP16)
it51% GAL/VP-R f1 GAL/VP-F, ¥ 53§ 4
BEf RNl 467 bp(J 1), P25 R @R 270 4
ARABRUMRZTHER R A 175 4, T-DNA i
APHPERR 64. 8%, RWIX 175 MERMRLER
A5 T-DNABR 2] 46 3 43 8, i H Al e BH M K &R

21

11 12 13 14 15 16 17 18 19 20 21 22 23 WT

M:2 kb DNA ladder; 1~23: ®RZF{K 5 & Mutant lines; WT: X} I8 Negative control.

1
Fig.1

RIEMRF T-DNA FE T

The PCR positive assay of plants of mutant lines
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() 878 e R A Sl T-DNA Hf A5 000
22 RERSRENRTHFIE

ik XK T-DNA i AR 9 760 DK R AT
MRS, B BA 177 MR REA ST IE S M
HBAFNERIFESFE 3 1 NBRES B R
A 1.81% .,

FH ] 1148 1 46 # B 2 28 R AL AN 2, 8 528 1Y
JINAE AR AR S B UL 2 R 1 48, Y A M R
SRAFRACER T W HIEAS (B 3) 37 A LK R A9 /)N
AEH 1 X9 1 MOANRE 1 KRR (R 3-A) L2 B
.6 BOERS (B 3-H R0 1 MMERS (& 1 A4S0 A 2
A RO A B (L 3-1) i 3 B 09 A6 4% B SR R A
F 2875 (F 2-AL K 3-B.O) B K (K 2-B, F
3-D) P FEB AL (B 2-C, [/ 3-F) . To 3 /N 4 3B 1k
(H 2-D. A 3-G) 85K (F 2-E. & 3-E) /MEFI T
WFE (P& 2-F) 22 M (1 3-1) L K 2 M 25 (8] 3-K)
&,
23 MFEERBERTEIGIE

KRR & Y B A 7R )DL H 2 s R

1 &'
* ]

L)

/

8T 50 % A4 S 5 A8 bl , XK A8 T-DNA i A %€
AEPE 9 760 MR RT3 432 MK R BEAT 45 5%
ik a5 R A 179 M RAKRE ZAGELRT
R 1) B 25 A, FLAT & ol 1R st A% 4 B X, A8 1
Bk 5. 220, LT RFEARNEER RS 54k
WEFE AR R YT R N R b . R B 78
MELR TN R TR RZBALSE ST HER
Al RIS R REE LRI AR S HALGEIES
MEERHAR,
24 MFERERERTHENEE

XPHr 1 AR BRAR B P B K R
(A %42 rssD) AT HE— 2043 B, 2009 4F H RIZK
R 20 NSEBRT5 AS Bk L A5 5252010 AF B
KAWL IR T AR A8 B, & I IL L5 SRR Y 3R AL B A
SE AL, 1T L2875 1A Ak R0 BEF A R RE B 7R E IR A K
BOEAS AW 25 (8 O,

Wil 7E RMD & 4k, 3K T ZRE R F
T-DNA 4l A Fr Be iy 3 751, Sh T 6 il € A% 3% 7
5 T-DNA i A& AR50 . 78 T-DNA i AN 8 %

A. Z# 7 Multi-glume; B. " #F £ Long sterile lemma; C. WFf#iR 1L Bract degradation; D. Tiidi/MEIR L Top floral degradation;

E. %K Long awn; F. /NEBI 7 E Floral glume malformation.

B2 REMEFHEEERE
Fig.2 Mutant glume phenotype observed in the field



136

A B AERUNESNE Wild-type( bar=2 mm) s B-G: REK/NESMIBIES Outside phenotype of the mutant(bar=2 mm) ; H.: ¥4 #
INAEMERS Stamen of wild-type(bar=1 mm); 1: ZHE& Polyandry(bar=1 mm) ; J. %4 BI/NAEMER Pistil of wild-type(bar=0. 1 mm) ;
K:Z # 3k Polyandrous(bar=0.2 mm).

B3 FFERMRETEMERE
Fig.3 Floral phenotype of the wild-type and the mutant

(Y RTF 10 kb) 1M JG 74 15 ) 1 % K/NE 3 R4 R

A W SR Mutant R
' B iR R A NTLBS FCxd al DAy 3 i H i B
(5,
NTLB5
—>
T-DNA
LI <=

WT H M
F+R + + -
R+NTLB5 - + +

F 43 BN YLE M 5% Forward gene-specific primer; R: $F
S R M 519 Reverse gene-specific primer; NTLB5: T-
DNA i1 5:8|#) T-DNA border primer; WT: ¥4 % Wild-type;
H:%%4& F Hemizygous; M. 4 & F Homozygous for T-DNA

insertion;
T-DNA i A 518 F R R ol §7 18 15 5 Je & 55 B 4= 75
W &0 B K795 JH R A NTLBS § 8% 2 PCRBH 4 48 kk 26 11

T-DNA £ A7 £ 46 A s R A NTLB5 48 B¢k i F AT R 5744
1+§I% 519 F.R %%/ﬁﬂ:%éﬂ RS RGP R R AR Ry 2 G T8 A . Primers F and R flank the

NTLB5 %ﬂé?ﬁﬂ: T-DNA *ﬂ?% E’:Jj‘ﬂ ﬁ-%l % o %T’EE T-DNA insertion and amplify a product from hemizygous or
ﬂ*ﬁ H&(WT) H:I :‘F‘]&ﬁ T-DNA 1:,—];%%5[] E{j Tﬁi‘/\ , }5)]1 wild-type allele. PCR-positive plants with R and NTLB5 indicate
Lj%l% R fl NTLB5 ZE%IQET}?H—', PCR FK% v;FIJ T-DNA insertion in the examined site. Presence of a product
m%éﬂ%l % F il R éﬂ%m” L j’}L i ﬁE'f §|J f’ﬁ/ﬂ)ﬂ j( with R and NTLB5 and not with F and R indicates a plant ho-
NIRRT AR AR R BR CHD L RIS F

4 BFHERIT rss] RERBLLK

Fig.4 Phenotype comparison between WT

and the rss1 mutant plants

mozygous for the insertion.

B 5 “Z5¥METRMNREERRR

IR LAK R FINTLBS 4145 40 AT LA 2 508 K/ Y AEEREKHERR
PCR 4" F Bt 74l & S8 B AR R (MD P il T T- Fig.5 “Three primers” principle for testing

DNA FRZ A TFEF 5 R X WY =Y KK the mutation genotype
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T = B R R R TR 48
AH PR T 8 TR 45 R 0 T-DNA i A
WS BT 8 Bk (P 6) % ARk 38 b, 07270
HOBE 2 b s 20 TG 5 % 455 B 924550 )
BG4 TR 26 R 9 SR B RS

1 2 3 4 5 6 7 8 9
F+R
NTLB5+R

M H H H H H H WT

10 11 12

H H

oK Y BBF AR R R 6T RO U A7 R B I i K &R
BESLAR I H PR AL R 5% FE N B T-DNA 4
AL R AE Rt T-DNA $i A 2% 5L A
JIt 1 Y

13 14 15

16 17 18 19 20 Z11

M H H H H M WI M H H

1~20 RFERAE R R MG Segregants of mutant lines; WT.: B 4 A Wild-type; H: 244 Hemizygous; M: 44 Homozygous for

T-DNA insertion; Z11:%}# Control.
6
Fig. 6
A A
3 it

T-DNA #fi A 28748 1 LA K JF 43 55 31 4 00 32 7 371
CTE KRB AR L AL o vh R4 T BEAEH . 5%
F 5% 3 I A b Al K 2 ) SR ) 35k R AF 5 v 0 )
HARAIKFE T-DNA ffi A R AR R B b T
— BB LN, Wu FEUUIF R E T — K
FETTAE B8] 52 H A KR A S22 3E I RID1; Li
S ST R AT T RGN K ARG ZE AT LR R 5O
RAMAKEIEN FCL; Yuan P 3B MK E T
SR KR AL B I By 24 B P PATR3 ; Sun 481 A
1 R AR R E R AR B T A 4 2R 2 AL 1 R
JMJ706, LRGN EE K FEAEEEE .
B % 1% 28 A8 1A (RMID) T Z2 36 8 0L 28 44 4 48 28
3 7 51 1Y) 43 B o o 2 B A Ok 1) 98 A AR A B RITR
eH At 7K e 3 R 4L BIF 5T BT

AR 56l o X K A§ T-DNA 36 A & 28 1k FE
9 760 FK R MR  IRT T KBNS ERER
HORRD & B B G 0 AR R M RE 270 24, i HaX
S H AR MR A8 R K R T-DNA 4 A B
FIRF] 64. 8% ., X H P 1 R T L F B 5 AR K
KRN — 2L 20 Bk I, 5 R W AE A 1 AN KR
KAER S HREEMFRE . 8 X Fh 52 2 A
i 1 AT 14 1F [0] 3 A% 27 SR W% L 45 B M 35 ) 91 43 5 F
i — 25 Ay B ARG, A B 5 B RIS o — L K R
Wds BILE KB B I8 B 2 0 3 28 56, N
A BT B I AT KRS AR B & G, T S K
e 1) 38t A% 200 R B AR R PR R

H AR T-DNA #fi A S AR AT H b5 5 A7 P
A I o SL AR B S o B B AR A

rssl RERRERESBRNER
PCR genotyping rss1 segregants

& T-DNA Jii A 578 A J28 (4 ) JH L A7 — 28 Jg FR1E
RATH A T/ T-DNA 524638 75 28K i 42U
Fead AR, By 1 A AN B A S i AR A A SRR,
Sh . T-DNA $i A B9 2 $5 DU M 327 51 73 B 45 0] A4
S SRR B R AT . T-DNA (46 A A 1 i
o B A AR K AL 9 B R T 9% R AR B
e M S I i R e A AT S R TN T-DNA 3
Sy AN, LU E 98 AR R AR AR FUIE 2 T T-DNA
F 46 A BT T B

Z % X W
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Rice mutants of reproductive development obtained from
screening the rice mutant library of T-DNA insertional mutagenesis

PEI Rong' LU Zhan-hua® YAO Jia-ling'

1. College of Life Science and Technology ,
Huazhong Agricultural University sWuhan 430070,China;
2.College of Horticulture and Forestry Sciences ,
Huazhong Agricultural University sWuhan 430070,China

Abstract To identify rice mutants of floral organ and seed development,a rice mutant library of T-
DNA insertional mutagenesis constructed by the national key laboratory of crop genetic improvement at
Huazhong Agricultural University was screened on large scale. A large number of useful information of
mutants were got. Among 9 760 stable lines of phenotype variant, 177 lines showed morphology and
number change of floral organ, with mutation frequency of 1. 81%; 179 lines from the 3 432 lines
showed abnormal seed development,the percent of mutants was 5. 22%. 270 lines of phenotype variant
interested were obtained and 175 lines showed T-DNA insertion through PCR test,the positive rate was
64.8% ,which will lay the foundation for cloning genes related with rice floral organ and seed develop-
ment. One low seed-setting mutant was identified and confirmed to be cosegregated with its correspond-
ing T-DNA flanking sequences tags, providing an important genetic resource for further studying the
function of this gene.

Key words rice; T-DNA insertional mutagenesis; mutant phenotype; reproductive development;

cosegregate
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