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Diversity Analysis of the waxy Gene
of the Local Rice Variety from Yunnan

MA Ji-qiong,SUN Yi-ding, YANG Yi, WANG Yan-yan,XU Ming-hui
(The Key Laboratory of Biotechnology Research of Yunnan Province/Key Lab of Southwestern Crop Gene Resources and
Germplasm Innovation of Ministry of Agriculture/Institute of Biotechnology and Genetic Resources ,YAAS ,Kunming 650223 )

Abstract: The waxy gene sequences including the microsatellite sequence (CT) n and the part of first intron
were amplificated and sequenced using the PCR specific primers Wx-F/AG-2 for 252 rice landraces from 16 areas
64 counties of Yunnan. The results showed that four variable sites were detected in the waxy gene sequences incud-
ing 268 bases. The variations(CT)10,(CT)11,(CT)12,(CT)14,(CT)16,(CT)17,(CT)18,(CT)19,(CT)20,
(CT)21 were tested at site 56 in the upstream of the first intron,and(CT)11 ,(CT)18 ,(CT)17 .(CT)12 . (CT)10
were the advantages types, which accounted together for 92. 85% in the test material, and indica with ( CT) 10,
(CT)11,(CT)12 and japonica with(CT)11,(CT)12,(CT)17 and(CT)18. The variation G/T was present in the
first intron + 1 site,81.75% cultivars possessing G. T was present only in the cultivars with (CT) 16, (CT) 17,
(CT)18,and(CT)20,and the frequency was 13. 48% in indica and japonica 20. 86% ,water rice 16. 17% and up-
land rice 22. 35% ,no-glutinous rice 10. 47% and glutinous rice 42. 62. There were three variations including ATA/
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GTA/A at +86-88 site of first intron,and( AATT)5 and( AATT)6 variations at + 128 site. According to these four
polymorphic sites,the 252 rice landraces were classified into 16 haplotypes,and Wx4 (32.54% ) ,Wx9(13.89% ),
Wx12(12.7% ) ,Wx5(12.3% ) ,Wx1(8.33% ) ,Wx11(7.94% ) were the main types in Yunnan,which accounted
together for 87. 7% ,other types were rare. The subspecies indica/japonica,the ecotypes water/upland rice and no-
glutinous/ glutinous rice had respectively exclusive haplotype, indicating that genetic differentiation were occurred
between subspecies or ecotypes. Geographical distribution of haplotypes showed that the areas of Lincang and Puer
were the central area with abundant haplotypes,and outward the haplotypes were decreased gradually,the T at the
first intron + 1 site were mainly distributed in the southern area of Yunnan, Lincang,Pu’er, Xishuangbanna and De-

hong. This study revealed the variability and distribution of the waxy gene in local rice cultivar population of Yun-

nan.

Key words:rice; Yunnan ;waxy gene ; haplotype
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Fig. 1 The sequences of 16 haplotype of waxy gene from Yunnan
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Table 1 Waxy gene mutation loci and the distribution of haplotype in various ecological types
” " - . ~ KT ~
ik ik it A Bl e , Hite
Non-glutinous
Population Indica Japonica Water rice Upland rice ) Glutinous rice
HAEAL +86 rice
Haplo-  (CT)n .
aplo- o L4 L 451 LBl L 451 LBl LAl L il
A o TDn gy [ o bk g [ [ S
type /A A AR (%) A AN (%) AR (%) A AP (%) AP (%) Hn AR gL (%) i AP (%)
Variety Variety Variety Variety Variety Variety Variety
Frequ- Frequ- Frequ- Frequ- Frequ- Frequ- Frequ-
o. No. o. o. No. No. No.
ency ency ency ency ency ency ency
Wxl 10 G A-- 5 21 8.33 13 14.61 8 4.91 19 11.38 2 2.35 15 7.85 6 9. 84
Wx2 10 G ATA 5 2 0.79 2 1.23 2 2.35 2 1.05
Wx3 10 G GTA 6 1 0. 40 1 1.12 1 0.6 1 0.52
Wx4 11 G ATA 6 82 32.54 37 41.57 45 27.61 60 35.93 22 2588 69 36.13 13 21.31
Wx5 12 G ATA 6 31 12.30 18 20.22 13 7.98 24 14.37 7 8.24 26 13.61 5 8.20
Wx6 14 G GTA 5 1 0. 40 1 0.61 1 0. 60 1 1. 64
Wx7 14 G ATA 6 1 0. 40 1 0. 61 1 0. 60 1 0.52
Wx8 16 T GTA 5 2 0.79 1 1. 12 1 0.61 0 0 2 2.35 2 3.28
Wx9 17 G GTA 5 35 13.89 4 4.49 31 19.02 23 13.77 12 14.12 31 16.23 4 6.56
Wx10 17 T GTA 5 10 3.97 4 4.49 6 3.68 4 2.40 6 7.06 4 2.09 6 9. 84
Wxl11 18 G GTA 6 20 7.94 3 3.37 17 10.43 8 4.79 12 14.12 15 7.85 5 8.20
Wx12 18 T GTA 5 32 12.70 7 7.87 25 15.33 23 13.77 9 10.59 16 8.38 16 26.23
Wx13 19 G GTA 5 6 2.38 1 1.12 5 3.07 2 1.20 4 0.12 5 2.62 1 1. 64
Wx14 20 G GTA 5 3 1. 19 3 1. 84 1 0. 60 2 2.35 3 1.57 0 0
Wx15 20 T GTA 5 2 0.79 2 1.23 2 2.35 2 3.28
Wx16 21 G GTA 5 3 1.19 3 1.84 3 3.53 3 1.57 0 0
At 252 89 163 167 85 191 61
Total
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KA Wx4 (41.57% ), Wx5 (20.22% ) . Wxl
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Wx9 ( 19.02% ). Wxl12 ( 15.33% ). Wxll
(10.43% ) Wx5(7.98% )

FKABANEERG 5 B 12 013 ARl 3t
T8 FhEAfEA H Wx2 Wx8 Wxl14 Wx15 Wxl16 {U7E
EERE R P, Wx3 Wx6 \Wx7 {VFEK RS R B (B4R
—FRARAR 5 7K Befi 5 v 45 A LA B3R A A (] 2K A 1Y)
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Table 2 The distribution of the Waxy haplotype in the areas in Yunnan

A AR

ZT: No.of  No.of Wxl Wx2 Wx3 Wx4 Wx5 Wx6 Wx7 Wx8 Wx9 WxI0 Wxll WxI2 WxI3 Wxl4 WxI5 Wxl6
variety  haplotype

I ¥ 39 10 5 1 14 3 3 3 3 5 1 1

ELRLES 54 10 3 2 17 5 9 2 5 7 3 1

POALRAS 25 9 3 3 1 3 3 6 3 1 2

xR 14 8 4 2 1 1 1 1 2 2

gl 17 8 3 5 2 1 2 2 1 1

Z13] 15 6 1 7 2 1 3 1

fil 22 6 2 6 8 3 2 1

i i 18 6 2 10 1 1 2 2

£ 14 5 7 3 1 2 1

R Y1 15 4 5 1 6 3

i 3 5 4 1 2 1 1

e 2 2 1 1

KR 5 4 1 1 2 1

RIL 5 4 3 1 1

e 1 1 1

I PR 1 1 1

&it 252 21 2 1 82 31 1
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