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Fine Mapping of the Panicle Apical Abortion PAA2 in Rice( Oryza sativa)
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Abstract : The identification and cloning of novel gene controlling rice panicle apical abortion( PAA)is mean-

ingful to understand the molecular mechanism of the trait and reduce grain yield losses caused in rice production.

We reported the result of fine mapping of a rice mutant,paa2 , derived from tissue culture of Zhonghua 11. Phenotyp-

ic analysis found that the mutant panicle apical was abnormal growth and development, gradually degraded and shed

during the later period,formed barren tip and resulted the grain number reduction. Genetic analysis revealed that the

paa2 was caused by single dominance gene mutation. Using the BSA method, the PAA2 gene was finally mapped
within the interval of 80 kb on chromosome 2 ,flanked between the newly developed markers 1.2-33 and 1.2-50. The

results provided here would be beneficial for the map-based cloning of PAA2 gene.
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A :Plants of wild type and paa2 mutant, B ;Spikelets of wild type and
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paa2 mutant, the aborted spikes indicated by arrow
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Fig. 1 Phenotype of wild type and paa2 mutant
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Table 1 Agronomic traits comparison between wild type

and mutant

AR

Agronomic traits

L gacui
Wild type

RAZR

Mutant

FE i (em) Plant height 120.7 £2.11 109.0 +1.91**

S BERY Tiller number 8.3 +0.98 8.2+1.13

FEFEK (em) Main panicle length 22.6+1.30 14.9+1.37""

Y

AFFESTRIEL Grain number per panicle 133.2 £25.21  83.2+18.92**
VYA FEEL No. of primary branch 16.75 +£0.96 13.5+0.80**
TGRS No. of secondary branch  37.25 +0.58  16.9 £6. 44 **

TR E 1000-kernel weight

TFFRIRLE0.01 KPR

** represents significance at P =0. 01 level
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Fig. 2 The chain electrophoresis figure

of polymorphism markers 1.2-20
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A :Established linking genetic markers with PAA2 locus using bulked
segregant analysis, B ; Preliminary mapping of PAA2 locus using “paa2 X
TART129” population, C ; Fine mapping of PAA2 locus ,Numerals above
the bar represent the SSR and Indel markers used and the numerals
below the bar represent recombinants. n represents the number of
panicle apical abortion plants used for the gene mapping
B3 A“EBH xpaa2”F,BIEEHAENM PAA2 B R
Fig. 3 Fine mapping of PAA2 locus using

“Yuewanxian X paa2” mapping population
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A :Establish linked genetic markers with PAA2 locus using bulked

segregant analysis, B ; Preliminary mapping of PAA2 locus using “paa2 X
TART129” population. Numerals above the bar represent the SSR and
Indel markers using in fine mapping, and the numerals below the bar

represent recombinants. n represents the number of panicle apical
abortion plants used for the gene mapping
El 4 PAA2 EFERHE LA 4 E AL
Fig.4 Preliminary and fine mapping of PAA2 gene
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Table 2 New developed polymorphism markers for map-

ping PAA2
L7 E 751 K18 73
Primer Forward sequence(5' -3") Reverse sequence(5' -3")
[2-20 TGTCCATTACTCCCAGCACA ATAGCGGAAATGTGGAATGC
[2-26 TCCGCATATTCGATAAGTCGT ~ CCGGTCGAATGTCGTAGACT
[2-33 GCTGCCGCTAGCTTTTTCTA GCCCTGTTCATCCAAAGAGA
[2-50 TAACCGGTTCCAGGTTTTIG ~ AGGACGGAGGGAGTCCTAAA
[2-54 AGTGAGTCGTTAGCGCTTGA CCTCAGCGTTCGAGATTAGC
[2-59 TCACCCACAAGACAGCAAGA CCACCCCACTTCCTCTTTAG
[2-36 TAATTGGACCAAGCCACCTC ATGCCCATGAACACATCAAA
12-20 TGTCCATTACTCCCAGCACA ATAGCGGAAATGTGGAATGC
1263-8 CCGAGTTCTCTCCACCTCTG CCTCCCCAATCCCTCTACTC
1265-3 CAGGTCGATCGTTTCTTTCC GCCCTGGTGGTTAGTACGAG
1267-8 AGGTCAGGAGGAGCATTTGA  GTGCGATTGAAATGGGAAAA
127-3 TCTGATCTCACGAGTCACAT AAGATAGGGGTGAACACTTG
127-4 CTCCTTCCTTTCGCCTCTCATCTACC CCACCCCACTTCCTCTTTAG
127-8 TAATTGGACCAAGCCACCTC ATGCCCATGAACACATCAAA
RMS525 CACCTCATCCCCATCTCATC AAAAACTCGCCCAAATTTCA

R3  L2-33 7 L2-50 FAAMHRiC X 8 AR R E
Table 3 Candidate genes in delimited region by flanking
markers of L.2-33 and L2-50

ORF B PR 44 HRIIfE
Gene name Putative function
0s02g45090 expressed protein
2 0s502g45100  mitochondrial import inner membrane translocase
subunit Timl7 , putative , expressed
3 0s02g45110 MT-A70 domain containing protein , expressed
4 050245120 expressed protein
5 050245130 protein kinase, putative , expressed
6 050245140 hypothetical protein
7 050245150 expressed protein
8 050245160 aluminum-activated malate transporter, putative
9 050245170 helix-loop-helix DNA-binding protein, putative

10 0s502g45180 ORM1 , putative

N T BB E H BYEE AP IX 10 >3
PIAREAT 1IN, (H A2 P B A A 10 A3 A
AP o) L B e B 2E S5 . Z I X 10 A i
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