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Abstract : A rice mutant erect panicle 7(ep7) ,obtained from tissue culture of a japonica variety Zhonghua 11,

showed a dense and erect panicle and significantly reduced plant height, effective panicle number per plant, grain

length and 1000-grain weight. The genetic analysis of a F, segregation population derived from the cross between ep7

and an indica variety Huajingxian 74 demonstrated that the mutant phenotype was controlled by a single recessive
gene on the long arm of chromosome 7 ,termed EP7 ,between two InDel markers ID5198-2 and 1D4309-1 with 0.7

c¢M and 0.5 ¢M genetic distance, respectively. Morever, bioinformatic analysis and sequence polymorphorism re-

vealed that the mutant phenotype might be caused by a large DNA fragment insertion in EP7 gene.
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Tab.1 Primers used in InDel Makers both parents showed and in the analysis of candidate gene EP7
FRic FIFII(5— 3") PR/ bp PAC 7l
Marker Primer sequence (5'—3") Product length PAC clones
ID5193-1 L  AATGGTAAATCCCAGCCGCA 257 AP005193
R AGCTTTGCATGGATACACGCCC
1D3700-1 L GCGGCGGAGGTGAGCGATTC 170 AP003700
R GGGGGAAACGGGAGAGCGTG
ID5198-2 L. AGCTCCCCCAAACAGGGCCTA 185 AP005198
R ACCTAGTGCTTGCATTTCGGGGT
1D4309-1 L. TCTCGCGGTTTACAGGCGAGTT 271 AP004309
R GCACGGCTGAGATTGCGCCT
1D4009-1 L GTAAGCCCAAAGCCCAGTGGACC 250 AP004009
R GTGCGGCCCCAACTCCTGT
1D3752-1 L  AACTGCCACTGCGCCACGTC 148 AP003752
R AGCCGTGGCCGCGATTTGAT
P1 L. CCTTCAACCCCTTTCTTGCC 1 568 AP005198
R TCTCCCTGGATGTTCCCACA
P2 L. TATGCTGTACGCAGGTTGCC 1502 AP005198
R GCCAGGGCATCAACTTTGGA
P3 L. AGTTGTCTGTACTACTTCATCACG 1 545 AP005198
R GCATGCTTCAGCCCATTAGC
P4 L. TTGGAACCCCTGTTGGAACC 1571 AP005198
R CATCAATGCACTAAGGGTGTGT
P5 L. GGGCCAAATTCTCTCGGTCT 1 501 AP005198
R CCATCAGCACCTCGTGTCTT
P6 L. TGCTGACTCAGACAGTGAGAA 1592 AP005198
R ACGGACACAAAACGGTGGAA
P7 L. TCTCTCCTAAATACCACCCCA 644 AP005198
R GAGGCATCCCACCATTAGCA
1.4 HESWH D LEE
FI Excel 2003 4 4 % 5 3 2 47 4 31 5 7, A
Mapmaker 3. 0 #f457 F F 380470 2.1 WETME ep7 FIRBUFE

ABIEFE AT AR AE 11 & T2 MRS & ol
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ﬂ%ﬁ%ﬁ , ﬁﬁﬁ%ﬂ%ﬁ( Fé—] 1-B ,C) ,ﬁ‘*—‘iﬁﬁtt%n rice. M. Mutant ; WT. Wild-type( WT,Zhonghua 11). Bar = 10 em(A),
ﬂé*ﬁﬁjﬁzttﬁ\%uy‘j 1.63 ;Fﬂ 1. 30( %% 2) ,W%E*ﬁﬁ/; and Bar = 1 em(B and C).
= [T Bl . e > A e A%
J;Eﬁﬁ%%%#ﬂg 5 Efi%ﬁﬁ , €p7 E’Jﬁ‘*ii*i):ﬂli 1 BFAERIFNZRTK ep7 YR BT
M 21.78 g\**i:F*iBiEj‘j 18.64 g, SRS S Fig.1 Phenotypic characterization of
AR 11, A2 2.91 g 1 3.64 o(F2), wild-type( WT) and ep7 mutant
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Tab.2 Comparison of major agronomic traits between ep7 mutant and wild-type

SEEIHL + FRifEIR
AR ¢ Mg P
'I%ﬁ: Mean £ 5. . t tgsjtgﬁ’ Va{l%e
WT ep7
¥ET/cm Plant height 83.00 +0.55 55.92 +0.70 4.86E-73
S/ cm Flag leaf length 27.30 +£0.52 22.65 +0.37 1.55E-11
4 /cm Panicle length 21.30 £0.21 13.07 £0.18 2.81E42
PARRAT RAEEL Effective panicles per plant 8.08 £0.73 5.44 +£0.19 6.58E-04
FERIEL Spikelets per panicle 111.97 +3.26 81.30 +2.25 9.31E-11
BRI Filled grains per panicle 103.27 +3.05 70.70 £2.37 2.44E-12
2592 /% Seed setting rate 92.19 +0.57 86.89 +1.45 1.38E-03
ki /mm Grain length 7.50 £0.03 5.81 +£0.03 1.94E-151
AR 9E/mm Grain width 3.02 +0.01 3.57 £0.01 5. 68E-103
ZHBIK SE L Ratio of grain length to width 2.50+0.01 1.63 +0.01 1.45E-176
kTR #/ g 1000-grain weight 24.69 +0.15 21.78 +0.23 3.43E-09
K/ mm Brown rice length 5.35+0.04 4.14 £0.02 2.45E44
i FE/mm Brown rice width 2.89 £0.01 3.19 £0.01 3.28E-30
KKK FE b Ratio of brown rice length to width 1.85+0.02 1.30 £0.01 1.23E45
Kbr ki T i /g 1000-brown rice weight 22.28 +0.16 18.64 +0.13 1.24E-07
2.2 RETE ep7 MiEEDI $ﬂ<(i‘%3) X T30 45 S 3% WY B A R 5 AR AL 43 85 L

TERAK ep7 HHAE 11 223K 6 A~ F, % R 301, fF & S fl/R LR B4 o e, iz |
F AL 1196 S HRE G S B R b B A A (A i A ﬁﬁae/}'z%*‘”éaﬁ A% LR P
R FERR A 920 #k, 22748 Y ( 5 S B ) A AR R 276
K3 RITME ep7 WiEENIT

Tab.3 Genetic analysis of ep7 mutant

bR I3 WF 2 G SrESHL Xisr) WG P AR

Materials Population size Wild-type Mutant Segregation ratio kal) test P value
Zhonghuall/ep7-1 200 155 45 3.44 0.42
Zhonghuall/ep7-2 200 154 46 3.35 0.52
Zhonghuall/ep7-3 197 155 42 3.69 0.24
Zhonghuall/ep7-4 200 156 44 3.55 0.33
Zhonghuall/ep7-5 199 151 48 3.15 0.78
Zhonghuall/ep7-6 200 149 51 2.92 0.88

411 Total 1196 920 276 3.33 0.13
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A. Linkage analysis of EP7 on the rice chromosome 7 ; B. Analysis on mutation sites of candidate gene EP7( 0s07g42410) ,according to the rice genomic
sequence ,we designed 7 pairs of primers( P1-P7 ,the coverage containing 0s07g42410) to detect wild-type( WT ,Zhonghua 11 ) and ep7 mutant, respective-
ly; The arrows indicate the corresponding sites of forward primers,and the short lines show reverse primers( Top panel in Fig. 2-B) ; The black rectangles
show the possibly amplified PCR products from wild-type( WT,Zhonghua 11) and ep7 mutant , the light grey rectangles show the WT can amplify the corre-
sponding product, but no corresponding product can be amplified in the mutant( Medium panel in Fig.2-B) ; The full-length of 0s07g42410 is 7 850 bp,
including 10 exons and 9 introns; The black rectangles show exons, black lines show introns, and the triangle shows corresponding sites of insertion mutation

(Bottom panel in Fig.2-B).
B2 EP7 EKBETIFEELNEBSHMREMLLSH
Fig.2 Linkage analysis and mutation site analysis of EP7 on the rice chromosome 7
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