
Supplemental Table S3. Known genes in the vicinity of significant SNP, di-SNP, and haplotype variants for AC and PC traits in rice.

No. Traits Chr Position (bp) P-Value

Comparative Genomics Analysis Methods

Position (bp) Function SNP di-SNP Haplotype Rainbowr

1 AC 6 1765761 5.59E-24 √

2 AC 6 1788706-1788806 3.27E-07 √

3 AC 6 1788806-1789622 3.32E-08 √

4 AC 6 1788806-1789622 3.32E-08 √

5 AC 8 1712296 3.49E-10 1561754-1566894 √

6 AC 8 3266557-3266635 3.38E-07 √

7 AC 8 3266557-3266635 3.38E-07 √

8 AC 10 22452009 3.23E-11 22388699-22395755 √

9 PC 1 9212287-9212288 2.01E-07 √

10 PC 1 9212288-9212304 2.01E-07 √

11 PC 1 21782657-21783114 2.04E-07 √

12 PC 1 21782657-21783114 2.04E-07 √

13 PC 1 21783114-21784878 2.04E-07 √

14 PC 1 21783114-21784878 2.04E-07 √

15 PC 1 22609011-22609042 3.42E-07 √

16 PC 1 22637192-22637521 3.81E-07 √

17 PC 1 22637694-22637719 2.35E-07 √

18 PC 1 22639407-22639410 3.81E-07 √

19 PC 1 22639410-22639475 3.81E-07 √

20 PC 1 22656453-22656571 3.41E-07 √

21 PC 1 22663389-22663442 3.78E-07 √

22 PC 1 22663442-22663533 3.78E-07 √

23 PC 1 22672083-22672100 1.62E-07 √

24 PC 1 22746387-22747142 2.80E-07 √

25 PC 1 22930182-22930194 4.51E-08 √

26 PC 1 22930194-22930207 1.17E-07 √

27 PC 1 22930366-22930382 1.04E-07 √

28 PC 1 22930382-22930405 5.04E-08 √

29 PC 1 22930382-22930414 1.89E-07 √

Known geneRef.

Wx1[1]; OsACS6[2] 1765622-1770653; 1629778-
1633507

controls amylose content in rice endosperm and 
regulates starch grain size, influencing grain texture, 
cooking properties, and industrial starch applications

OsHT[3] regulates amino acid allocation to improve grain yield 
and nutritional quality

OsHUB2[4]

negatively regulates flowering time and influences 
grain length, linking epigenetic modification to yield 

and quality traits in rice



30 PC 1 22932519-22932556 7.72E-08 √

31 PC 1 22932556-22932839 4.51E-08 √

32 PC 1 22936728-22936739 1.29E-07 √

33 PC 1 22936739-22936921 7.72E-08 √

34 PC 1 22937514-22938144 3.22E-07 √

35 PC 1 22937984-22938144 7.72E-08 √

36 PC 1 22938144-22938330 2.95E-09 √

37 PC 1 22938330-22938351 6.48E-08 √

38 PC 1 22942348-22942449 2.72E-07 √

39 PC 1 22943709-22943718 1.77E-07 √

40 PC 1 22943718-22943746 1.77E-07 √

41 PC 1 22943746-22943842 1.77E-07 √

42 PC 1 22943842-22943877 1.32E-07 √

43 PC 1 22943877-22943881 1.32E-07 √

44 PC 1 22943881-22943924 1.77E-07 √

45 PC 1 22946346-22946932 7.72E-08 √

46 PC 1 22946932-22946993 1.05E-07 √

47 PC 1 22950329-22950437 1.45E-07 √

48 PC 1 22950437-22950901 1.87E-07 √

49 PC 1 22950901-22951321 1.87E-07 √

50 PC 1 22951321-22951499 1.77E-07 √

51 PC 2 2022745-2023087 1.57E-07

2011707-2015438

√

52 PC 2 2029035-2029037 1.94E-07 √

53 PC 2 2029037-2029078 1.94E-07 √

54 PC 2 2029181-2029803 1.94E-07 √

55 PC 2 2029811-2029836 1.94E-07 √

56 PC 2 2029987-2029994 1.94E-07 √

57 PC 2 2029994-2029997 1.94E-07 √

58 PC 2 2029997-2029999 1.94E-07 √

59 PC 2 2029999-2030059 1.94E-07 √

60 PC 2 2030572-2030583 2.14E-07 √

61 PC 2 2030583-2030595 2.14E-07 √

62 PC 2 2037679-2038289 1.94E-07 √

63 PC 2 2038289-2039273 1.94E-07 √

RGG2[5] increases grain size and influences rice grain 
morphology and market quality



64 PC 2 2042447-2042539 2.14E-07

2011707-2015438

√

65 PC 2 2046302-2046304 1.57E-07 √

66 PC 2 2053089-2053115 2.49E-07 √

67 PC 2 2053115-2053124 2.49E-07 √

68 PC 2 2053515-2053552 2.49E-07 √

69 PC 2 2053552-2053688 2.49E-07 √

70 PC 2 2053688-2053689 2.49E-07 √

71 PC 2 2054109-2054907 2.49E-07 √

72 PC 2 2060558-2060824 1.44E-07 √

73 PC 2 2076916-2077711 1.44E-07 √

74 PC 2 2077711-2078153 1.44E-07 √

75 PC 2 2361665-2361678 2.42E-08 √

76 PC 2 8287130-8287139 1.98E-08
8115223-8121651

√

77 PC 2 8287130-8287144 1.98E-08 √

78 PC 2 11411320-11414097 1.01E-07 √

79 PC 2 17250846-17251011 5.35E-08 √

80 PC 2 17251011-17251585 3.35E-07 √

81 PC 3 16736102 2.30E-09 16729501-16735109 √

82 PC 3 33137092-33137378 1.16E-07 √

83 PC 4 1598955-1598975 9.71E-08 √

84 PC 5 7859350-7859985 1.02E-07 √

85 PC 5 7859390-7859985 1.02E-07 √

86 PC 5 7859985-7861008 1.02E-07 √

87 PC 5 7859985-7861152 1.02E-07 √

88 PC 5 7872038-7873000 1.00E-07 √

89 PC 5 7872067-7873000 4.86E-08 √

90 PC 5 7872067-7873000 4.86E-08 √

91 PC 5 16811944-16812030 5.47E-08 √

92 PC 5 16811944-16812055 2.83E-08 √

93 PC 5 27358335-27358829 1.65E-07 √

94 PC 6 1118153-1118252 1.33E-07 √

95 PC 6 3424081-3424082 1.59E-07 √

96 PC 6 4044521-4044549 2.82E-08 √

RGG2[5] increases grain size and influences rice grain 
morphology and market quality

GW2[6] controls grain size and influences grain quality by 
altering endosperm structure

GS3[7] negatively regulates grain length by controlling cell 
elongation in rice grains



97 PC 6 4044549-4044708 2.82E-08 √

98 PC 6 4671391-4671753 4.62E-08 √

99 PC 6 4671391-4671753 4.62E-08 √

100 PC 6 5170578-5170845 5.53E-08 √

101 PC 6 5170875-5170967 2.61E-07 √

102 PC 6 5243571-5243611 1.06E-07 √

103 PC 6 5243611-5244290 1.06E-07 √

104 PC 6 5274883-5274886 1.06E-07 √

105 PC 6 5316596-5316690 1.73E-07 √

106 PC 6 5316749-5317423 1.06E-07 √

107 PC 6 13903956-13904097 1.26E-07 √

108 PC 6 13904097-13904333 8.01E-09 √

109 PC 6 15526446-15526690 3.50E-08 √

110 PC 6 15526690-15527143 9.64E-08 √

111 PC 6 15754930-15755197 3.92E-08 √

112 PC 6 15754930-15755290 1.13E-07 √

113 PC 6 16614377-16614428 7.15E-08 √

114 PC 6 16614428-16614527 3.48E-07 √

115 PC 6 16647564-16647888 4.72E-08 √

116 PC 6 16647564-16647890 4.72E-08 √

117 PC 6 17453022-17453085 1.11E-07 √

118 PC 6 17453085-17453088 1.11E-07 √

119 PC 6 23600233-23600288 1.37E-07 √

120 PC 6 23600288-23600359 1.37E-07 √

121 PC 7 26094335-26094360 3.00E-07 √

122 PC 7 28875588-28875743 8.16E-08 √

123 PC 7 28875588-28875743 8.16E-08 √

124 PC 7 28875743-28875752 3.71E-08 √

125 PC 7 28875743-28875752 3.71E-08 √

126 PC 8 18535447-18535544 1.82E-07 √

127 PC 9 6249833-6249840 2.19E-07 √

128 PC 9 6249840-6249881 2.19E-07 √

129 PC 9 22500791-22500919 1.43E-08 √

130 PC 9 22500809-22500919 1.43E-08 √



131 PC 9 22888595-22894269 3.92E-07 √

132 PC 9 22888595-22894269 3.92E-07 √

133 PC 10 3992952-3993021 1.89E-07 √

134 PC 10 7461927-7462029 1.82E-08 √

135 PC 10 7462029-7462092 4.33E-08 √

136 PC 10 7525328-7525368 4.33E-08 √

137 PC 10 7525368-7525570 4.33E-08 √

138 PC 10 8291011-8291471 3.95E-08 √

139 PC 10 8291471-8292528 3.95E-08 √

140 PC 10 9313773-9313820 1.52E-07 √

141 PC 10 9313820-9313845 1.52E-07 √

142 PC 10 10351636-10351706 4.22E-08 √

143 PC 10 10351706-10351815 4.22E-08 √

144 PC 10 12364113-12364433 2.54E-07 √

145 PC 10 12364397-12364433 7.97E-08 √

146 PC 10 22224272-22224663 1.35E-08 √

147 PC 10 22224319-22224663 1.35E-08 √

148 PC 10 22224663-22225008 5.44E-09 √

149 PC 10 22224663-22225008 5.44E-09 √

150 PC 10 22224862-22225043 5.44E-09 √

151 PC 10 22224862-22225043 5.44E-09 √

152 PC 10 22224862-22225938 1.21E-09 √

153 PC 11 9209605-9209636 1.36E-07 √

154 PC 11 9209693-9209811 1.29E-07 √

155 PC 11 21802635-21802642 1.18E-07 √

156 PC 12 365398-365399 1.12E-07 √

157 PC 12 6159831-6159844 8.38E-09 √

158 PC 12 6182393-6182590 1.03E-07 √

159 PC 12 11463755-11463772 2.73E-09 √

160 PC 12 11463759-11463772 2.73E-09 √

161 PC 12 11463772-11463795 3.76E-09 √

162 PC 12 14845739-14847525 4.12E-08 √

163 PC 12 14845739-14847525 4.12E-08 √

164 PC 12 21298514-21298535 9.70E-08 √



165 PC 12 21298535-21298537 1.72E-07 √

166 PC 12 21298537-21298562 1.72E-07 √

167 PC 12 21298562-21298571 9.70E-08 √

168 PC 12 21322420-21323239 2.07E-08 √

169 PC 12 21322435-21323239 2.07E-08 √

170 PC 12 21322435-21323254 3.13E-07 √

171 PC 12 21327620-21327805 3.13E-07 √

172 PC 12 21327620-21327805 3.13E-07 √

173 PC 12 21337346-21337450 1.35E-07 √

174 PC 12 21338664-21338781 1.21E-07 √

175 PC 12 21338766-21338781 2.67E-08 √

176 PC 12 21338781-21338788 2.67E-08 √

177 PC 12 21338781-21338790 2.67E-08 √

178 PC 12 21338790-21338813 2.67E-08 √

179 PC 12 21338813-21338835 2.67E-08 √

180 PC 12 21338813-21338840 2.67E-08 √

181 PC 12 21338879-21338896 2.67E-08 √

182 PC 12 21338896-21338911 2.67E-08 √

183 PC 12 21338896-21338922 2.67E-08 √

184 PC 12 21338922-21339020 1.72E-07 √

185 PC 12 21339020-21339032 2.67E-08 √

186 PC 12 21339020-21339304 2.67E-08 √

187 PC 12 21441392-21443558 8.39E-08 √

188 PC 12 21449704-21450334 1.21E-07 √

189 PC 12 21449704-21450418 1.21E-07 √

190 PC 12 21453492-21456247 8.97E-08 √

191 PC 12 21453492-21456247 8.97E-08 √

192 PC 12 21470357-21472868 1.37E-07 √

193 PC 12 21470359-21472868 1.37E-07 √

194 PC 12 21472712-21472868 1.00E-08 √

195 PC 12 21472712-21472953 1.37E-07 √

196 PC 12 21476019-21476078 2.03E-07 √

197 PC 12 21476032-21476078 1.57E-07 √

198 PC 12 21476078-21476095 4.01E-08 √



199 PC 12 21476078-21476311 1.57E-07 √

200 PC 12 21499060-21499923 1.00E-07 √

201 PC 12 21499923-21501587 9.33E-08 √

202 PC 12 21501587-21501602 9.33E-08 √

203 PC 12 21501602-21501688 1.32E-08 √

204 PC 12 21504875-21505080 9.76E-08 √

205 PC 12 21504986-21505080 5.01E-08 √

206 PC 12 21504986-21505612 2.24E-07 √

207 PC 12 21504986-21505680 2.24E-07 √

208 PC 12 21513261-21513306 6.97E-08 √

209 PC 12 21513303-21513306 6.97E-08 √

210 PC 12 21513303-21513321 3.70E-07 √

211 PC 12 21513306-21513322 3.70E-07 √

212 PC 12 21514604-21514651 1.83E-07 √

213 PC 12 21514619-21514692 7.23E-08 √

214 PC 12 21514651-21514710 4.30E-08 √

215 PC 12 21514651-21514710 4.30E-08 √

216 PC 12 21514651-21515665 1.83E-07 √

217 PC 12 21604991-21605226 3.95E-07 √

218 PC 12 21605221-21605226 3.95E-07 √

219 PC 12 21605226-21605285 3.95E-07 √

220 PC 12 21605226-21605287 3.95E-07 √

221 PC 12 21611325-21611461 3.95E-07 √

222 PC 12 21631208-21631349 1.87E-08 √

223 PC 12 21631208-21631349 1.87E-08 √

224 PC 12 21631349-21631521 1.05E-07 √

225 PC 12 21652172-21653247 1.06E-08 √

226 PC 12 21652172-21653247 1.06E-08 √

227 PC 12 22437344-22437452 1.76E-07 √

228 PC 12 22437452-22437788 3.39E-07 √

Ref.: denoted as reference
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