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Uncovering genetic controlling system of protein content of brown rice grains
while maturing duration
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We validated the effect of QTLs for protein content of brown rice, which is
related to eating quality of cooked rice, and tried to identify the responsible genes of those QTLs.
The near isogenic lines harboring * Koshihikari’ allle of QTL for protein content, which is
located in chromosome 2 (gPC2), decreased the protein content of brown rice at approximately 0.5%,
compared to the recurrent parent cultivar. The NIL also showed heavier grain weight
The analysis using backcrossed population and micro-array analysis revealed that qPC2 was located in
the lower position of candidate regions (around 30Mb region of chromosome 2). We also performed
protein fraction analysis, but did not detect any significant difference of prolamin / glutelin
ratio. These facts suggested that major QTL for protein content was located around 30Mb region on
chromosome 2, and the QTL increased grain weight and consequently decreased protein content in rice
grain.
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(cm) (em) (/7 ) (><100) (kg/10a) (a) (%)
8/10 80 16.1 343 209 90.2 399 21.5 8.30
8/11 85 17.9 342 229 80.8 419 22.8 7.20
NIL2 1 8/13 84 17.0 363 225 93.7 456 21.9 7.79
1)
qPC2 (%)
Indel Indel Indel Indel Indel Indel Indel
23209566 25329359 27106753 28887271 30538071 33126882 34681472 (%)
YA K Y M M M M M 8.35
E159 M M M M 8.17
78 K KK Y M 8.36
A4l M M 8.53
D180 K K K K M M 7.41
Sy7ll K KK KK VY 7.46
D143 L K K K K K I
F16 7.90
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S1 S2 S3
(Mb) NIL2 1 Koshi _ NIL21 Koshi _ NIL2 1 Koshi
Protein phosphatase 2C-like 2016 380.5 416.2 350.0 377.0 351.2 339.6
i - . 23.4 up
domain containing protein. 2017 171.5 255.4  162.7 255.0 108.5 151.5
ANT (Ovule development protein , - w 2016 16.0 12.4 28.5 26.6 30.2  22.9
aintegumenta). 2017 7.7 128 12.6 18.2 16.0 155
Stem cell self-renewal 2016 47.3 53.2 367 50.9 354 439
protein Piwi domain 24.4  down
containing protein. 2017 112.8 87.6 60.1 90.4 47.4  85.7
Stem cell self-renewal 2016 135.1 199.4  96.2 1347  72.2 46.6
protein Piwi domain 24.4  down
containing protein. 2017 93.6 116.7  62.2 84.1 36.2  40.6
Conserved hypothetical 2016 70.2 92.8  126.1 50.8 94.3  64.0
s 24.5 up
protein. 2017 445 47.0 41.3  92.9 32.2  46.5
_ _ 2016 13.0 15.0 17.6  34.5 38.9 42.6
Phi-1 protein. 31.8  down
2017 62.2 111.3  66.6 44.6 76.8 55.6
_ . 2016 11.4 12.6 17.9  29.4 31.8  36.7
Phi-1 protein. 31.8  down
2017 37.4 93.7 53.4 55.8 46.7  46.4
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