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Supplementary Information

Supplementary Table S1. Performances of 20 evaluated plant architecture and yield related traits of two parents, F1, RF1, parental mean, and DH population mean, and range in the HJ-DH population in four environments.

Trait Env. Hua5? F1 RF1 J 7005 Parental mean  DH mean DH range Trait Env. Hua 5 F1 RF1 J 7005 Parental mean  DH mean DH range
PH WH09 161.1469ab® 166.8+13.1a 152.145.4 be 142444 ¢ 151.844.1 bc 1474476 ¢ 122.5-168.3 MISN WH09 96.4+75a 94.248.9 a 90.2+2.5 ab 70.444.1c 83.444.7b 82.648.9b 63.2-103.1
(cm) WH10 163.3#19.1a 161.3+1.0a 170.946.2 a 167.249.3 a 164.5+13.7 a 172.7H14.4 a 132.9-213.2 WH10 90.0+4.5a 79.947.0 ab 82.743.4 ab 63.546.8 C 76.036.5 bc 79.947.9 ab 60.7-101.2
HG10 169.8+12.7a 180.949.5a 177.8485a 169.3145.4 a 169.6146.2 a 171.8#0.3 a 148.8-201.4 HG10 84.848.8a 83.1+4.8 ab 81.443.4 ab 62.445.5¢ 73.6145.8 b 79.148.7 ab 62.2-98.6
GS11 138.8+10.8a 137.2#149 a 142.9H2.3a 131.546.1a 135.247.2 a 132.8+10.7 a 107.6-170.5 GS11 66.94254a 58.7+2.7 a 57.143.1a 53.6146.2 a 60.3+2.0a 55.247.7 a 36.1-74.7
BH WH09 524+#15.0a 59.0#6.9 a 48.3#15.3 a 54.9+6.5a 53.749.4a 56.747.8 a 38.5-75.6 BSN WHO09 360.0+95.4 a 431.4479.9 a 415.04#144.1a 289.3452.6 a 324.6H21.3a 254.9460.3 a 115.4-477.8
(cm)  WH10 41.2#0.0b 40.7#10.6 b 40.7H14.4 b 59.1#13.2a 50.249.8 ab 59.4+16.4 a 21.7-98.9 WH10 277.3%715¢c¢ 429.4422.6 ab 44514831 a 208.7#130.0 bc  283.9470.3¢c 314.3454.0abc  193.1-488.0
HG10 42.1+0.8a 54.6+16.9 a 52.7#6.5a 51.4+0.6a 46.8+7.0a 54.7+16a 30.8-88.9 HG10 211.0#66.1b 306.3459.1 a 325.0#38.1a 302.4454.2 a 256.7449.7 ab 253.7451.0 ab 134.6-401.3
GS11 31.149.7b 34.3+x14.8 ab 37.3#x1.8ab 45.749.6 a 38.4%7.4 ab 36.6210.5 ab 18.5-66.5 GS11 20154523 b 284.8346.5 ab 346.6+144.8 a 264.0264.8 ab 232.8450.7 b 215.9456.8 b 105.8-653.2
MIL WH09 68.0#4.4a 62.547.5 ab 60.842.6 ab 44.645.6 ¢ 56.343.9b 57.745.2b 44.1-77.1 PSN WHO09 456.7+198.4 a 525.6485.5a 505.2+146.6 a 359.7456.5 a 408.2+124.5 a 337.7#64.0 a 178.6-571.5
(cm)  WH10 8l.1#7.1a 70.547.0 ab 69.2+4.6 b 49.949.3¢ 65.0#4.3b 67.3.6b 44.3-88.9 WH10 367.3284.4 bc 509.3#15.6 ab 527.9486.5 a 362.3+133.7hbc  359.9475.7 ¢ 394.2458.4abc  256.3-578.8
HG10 81.0#89a 73.243.8b 69.6+1.3 b 53.282.7c 67.1+.4b 70.845.2 b 50.7-87.6 HG10 295.7#72.3b 389.4463.9 a 406.44#415a 364.8454.7 a 330.3#53.4 ab 332.8456.8 ab 196.9-481.9
GS11 76.0#4.4a 68.313.1b 67.04.5b 50.724.7 d 63.313.5¢ 65.826.9 bc 49.2-80.0 GS11  268.4462.6 b 343.5447.7 ab 403.74146.5 a 317.7463.8 ab 293.1451.7b 271.0459.5b 141.9-713.2
BS WH09 40.7#H2.0a 45.4475a 43.147.6 a 42841252 41.849.2 a 33.0#6.3a 20.3-52.0 MISNP  WH09 0.27620.074 a 0.21040.042 a 0.20740.065 a 0.22240.048 a 0.24940.044 a 0.27240.042 a 0.171-0.451
(cm)  WH10 41.047.3b 50.242.6 ab 61.04#7.8a 58.246.3 a 493453 b 46.036.4 b 30.6-65.3 WH10 0.25020.030 a 0.15740.018 b 0.15940.020 b 0.18740.044 b 0.22040.024 a 0.208%0.025ab  0.139-0.276
HG10 46.7#7.6¢C 53.2+10.1 be 55.543.0 b 64.745.8 a 55.745.0 ab 46.245.7 ¢ 35.8-71.5 HG10 0.29940.059 a 0.21640.022 bc  0.201#0.012bc  0.17440.027 c 0.23640.034 b 0.24520.028 b 0.168-0.334
GS11  31.8438b 34.6+.2a 38.636.6 a 35.245.7 ab 335436 D 30.535.2b 19.6-47.4 GS11  0.25040.062 a 0.17340.020 b 0.15240.042 b 0.17520.040 b 0.21340.042 a 0.21420.035ab  0.140-0.315
BHP WH09 0.329#0.096a  0.35840.053 a 0.31520.090 a 0.38940.122 a 0.35940.070 a 0.38620.050 a 0.262-0.485 MIY WHO09 5.6240.95a 4.8320.53 ab 3.8240.75 abc 2.32%2.01c 3.9740.91 abc 3.650.62 bc 2.06-5.31
WH10 0.25040.045¢c  0.25240.064bc  0.23740.082 ¢ 0.353#0.072 a 0.303#0.043 abc  0.339#0.073ab  0.160-0.508 ) WH10 5.6240.97 a 3.4440.69 b 3.7440.58 b 1.454.35¢ 3.6140.61 b 3.6610.62 b 1.82-5.83
HG10 0.247#0.057a  0.30040.083 a 0.2960.026 a 0.30240.056 a 0.275%0.038 a 0.31620.055 a 0.181-0.442 HG10 6.08%0.77 a 4.424.32 b 4.1840.28 b 1.6240.31 ¢ 3.8540.45 b 4.2840.66 b 2.17-6.90
GS11  0.22140.058c  0.24530.079bc  0.26040.069 bc  0.34640.063 a 0.28440.045ab  0.270#0.061 abc  0.146-0.436 GS11 4.6040.80a 3.0440.67 be 3.8240.60 b 0.9940.26 d 2.8040.47 c 2.704.65 c 1.07-4.13
MILP WHO09 0.42240.030a 0.37420.030ab  0.401%0.031 a 0.313#0.037 b 0.367#40.018 ab  0.39240.033 a 0.283-0.504 BY WHO09 16.7036.96 ab 19.7843.80 a 16.8734.13 ab 7.8535.81 ¢ 12.2745.76 abc ~ 10.7242.84 bc 4.94-24.48
WH10 0.50040.044a  0.43740.046ab  0.40620.036 b 0.29940.054 c 0.39940.037 b 0.39520.071 b 0.228-0.601 9 WH10 14.23#4.22a 14.0040.87 a 15.6942.48 a 6.8543.37 C 10.86+2.85 bc 11.9942.13 ab 6.07-16.59
HG10 0.47740.036a  0.40540.036 b 0.39240.019 b 0.31540.019 ¢ 0.39640.019 b 0.41440.039 b 0.280-0.521 HG10 12.2445.08 a 13.9542.98 a 14.56+.48 a 7.5542.54 b 9.90+2.53 ab 10.8042.26 ab 4.79-18.73
GS11  0.54940.033a  0.50240.061 b 0.470%0.028 b 0.38540.031 ¢ 0.46740.017 b 0.50140.065 b 0.347-0.629 GS11  12.05#4.23b 13.114#2.30b 20.1638.47 a 5.25+1.63 C 8.65+2.55 ¢ 9.4542.52 bc 2.64-18.54
Bsp WH09 0.249#0.071a  0.26830.028 a 0.28420.060 a 0.29840.087 a 0.27320.053 a 0.22240.038 a 0.147-0.333 PY WHO09 22.3247.49 ab 24.6134.32 a 20.6943.63 ab 10.17#7.81c 16.2446.66 abc ~ 14.3643.11 bc 7.36-29.79
WH10 0.25040.029c¢  0.31140.018ab  0.35740.048 a 0.34840.029 a 0.29940.021 bc  0.26620.029 bc  0.201-0.346 9 WH10 19.8535.06 a 1744147 a 19.438.97 a 8.3043.67 ¢ 14.4743.41 bc 15.6442.53 ab 8.12-21.94
HG10 0.276#0.047b  0.29440.056 b 0.31240.010 b 0.38340.042 a 0.330#0.031ab  0.27040.033 b 0.204-0.384 HG10 18.3245.74a 18.3743.29 a 18.74H1.22 a 9.1842.79 b 13.7542.92 ab 15.0842.76 a 7.16-23.95
GS11  0.23040.035a  0.25440.020 a 0.27140.043 a 0.26940.048 a 0.24940.034 a 0.22940.035 a 0.155-0.317 GS11 16.6544.88b 16.1542.41b 23.9849.00 a 6.24+1.82 d 11.4442.92 cd 12.1542.82 bc 4.54-21.98
BN WH09 73+.1b 8.740.6 ab 8.8+l.1ab 11.9#2.8a 9.6+2.3 ab 7.0+.0b 5.3-10.1 MIYP WHO09 0.30840.065ab  0.24010.042ab  0.21440.088 b 0.26840.030 ab  0.288%0.026 ab  0.28840.052ab  0.160-0.483
WH10 6.540.8d 8.54.2 ¢ 10.940.1 b 134+1.6a 10.040.9 bc 8.5+.3c¢ 5.3-125 WH10 0.29140.044 a 0.19640.026 b 0.19320.014 b 0.19140.047 b 0.23940.030 a 0.23820.030ab  0.147-0.320
HG10 6.6#0.9¢c 9.2H.3b 9.1#.2b 11.940.9a 9.24.7b 7.640.8 ¢ 5.8-10.7 HG10 0.35140.074 a 0.24340.025bc  0.22440.028 bc  0.183#0.029 c 0.26740.031 b 0.29140.032ab  0.214-0.380
GS11 5.4#405¢c 6.040.7 bc 6.7+1.3 ab 72#H.0a 6.340.7 bc 5.740.8 bc 4.2-8.2 GS11  0.28540.044 a 0.19040.047 bc  0.16840.042 c 0.163%0.028 c 0.22440.033ab  0.23320.052 b 0.112-0.419
BTL WHO09 500.5+170.3a 541.2#49.6a 546.8+137.9 a 477.3+179.2 a 488.9+163.3 a 388.8#75.5a 237.3-639.4 SSN WHO09 15254944 142.745.4 ab 164.8429.4 a 86.9+27.7 c 119.7#135b 147.5429.8 ab 39.5-230.9
(cm) WH10 530.1472.6¢ 708.8450.9abc  877.5499.4 a 714.7#1949ab  618.2486.1 bc 595.1473.0 bc 418.5-764.1 (10 silique) WH10 173.8+19.4b 204.7410.6 a 197.2417.1 ab 120.0420.3 d 148.2+15.0 ¢ 184.2432.5 ab 86.6-262.8
HG10 516.6+121.0b 719.2#1450a 712.3470.2 a 713.8481.8a 615.2458.0 ab 546.1478.7 b 365.7-845.5 HG10 195.4+21.2a 195.847.5a 194.5421.3 a 115.848.5¢ 155.6+10.5b 191.9430.5a 77.8-250.6
GS11  398.0#54.1b 418.7450.5 ab 488.9+131.0 a 368.3#61.2 b 383.2453.3 b 364.2450.2 b 254.9-506.4 GS11 228.8#18.2a 205.4423.6 ab 219.1H89a 92.6+17.3d 160.7H11.3¢c 188.0440.6 bc 72.2-294.7
BAL WH09 67.847.5a 61.944.1 ab 61.847.4 ab 39.4454c¢ 53.645.2 b 55.145.3 b 43.3-76.9 TSW WHO09 3.71740.260 a 3.45140.069 a 3.36240.238ab  3.301#0.525ab  3.50940.198 a 2.90940.405 b 2.295-4.132
(cm) WH10 8l1.1#6.8a 83.0%7.6a 80.749.1a 52.848.3¢ 66.5#4.0b 711494 ab 46.5-97.9 (9) WH10 3.65240.573 a 2.67840.245 b 2.65840.115 b 2.52530.373 b 3.09940.366 b 2.44530.356 b 1.858-3.996
HG10 78.2#10.0a 78.146.6 a 78.613.4 a 60.146.2 b 69.145.6 ab 72.0#6.5a 49.7-91.2 HG10 3.16140.263 a 2.40340.051 b 2.47530.024 b 1.88040.214 c 2.52040.227 b 2.45440.342 b 1.951-3.553
GS11 74.2452a 69.746.3 ab 72.145.0 ab 51.346.0d 62.743.9¢ 64.146.0 be 50.7-81.5 GS11  3.64640.199a 2.86010.186 b 3.10040.228 b 2.54440.228 ¢ 3.09540.178 b 2.89040.350 b 2.297-4.033

2 Average =standard deviation.

® The lowercase letter indicates a significant difference at the 0.05 probability level based on Duncan-test among the different materials of the same trait.



Supplementary Table S2. ANOVA of trait performance and broad-sense heritabilities (h?) of 20 plant architecture and yield related traits in the

HJ-DH population.

Trait  Variation df MS Fvalue Pvalue h?(%) Trait Variation df MS Fvalue Pvalue h?(%)
PH Genotype (G) 178  929.446 10.62 <.0001 83.3% MISN Genotype (G) 178  537.708 13.19 <.0001 82.8%
Environment (E) 3 213480.942  2348.50 <<.0001 Environment (E) 3 91004.178 2231.76 <<.0001
GxE 567  155.344 1.77 <.0001 G>E 567  92.654 2.27 <.0001

Error 1479 87.546 Error 1478  40.777

MIL G 178  255.134 9.84 <.0001 68.9% BSN G 178  18363.725 3.98 <.0001 67.1%
E 3 17432.330 672.34  <.0001 E 3 918768.926  199.06  <<.0001
G>E 567  79.280 3.06 <.0001 G>E 567  6047.587 131 <<.0001
Error 1478  25.928 Error 1478 4615.620

BH G 178  1005.654 13.35 <.0001 78.4% PSN G 178  22126.841 4.42 <.0001 69.9%
E 3 60272.801 799.83  <<.0001 E 3 1408281.213 281.39  <<.0001
G>E 567  217.494 2.89 <<.0001 G>E 567  6651.767 1.33 <<.0001
Error 1477  75.357 Error 1478 5004.760

BS G 178 225517 5.90 <<.0001 72.9% MISNP G 178  0.005 3.96 <.0001 60.0%
E 3 39458.050 1032.43 <<.0001 E 3 0.502 341.22  <.0001
GxE 567  61.030 1.60 <.0001 G>E 567  0.002 1.62 <<.0001
Error 1475 38.219 Error 1478 0.001

MILP G 178  0.018 14.05 <.0001 72.2% MIY G 178  3.132 13.48 <.0001 82.2%
E 3 1.489 1130.74 <.0001 E 3 238.522 1026.12 <<.0001
G>E 567  0.005 4.03 <<.0001 G>E 567  0.559 2.41 <<.0001
Error 1477 0.001 Error 1495 0.232

BSP G 178  0.008 5.92 <.0001 74.8% BY G 178  31.438 3.59 <.0001 58.4%



E 3 0.342 259.11  <.0001 E 3 589.725 67.39 <<.0001
G>E 567  0.002 1.49 <<.0001 G>E 567  13.086 1.50 <.0001
Error 1475 0.001 Error 1490 8.751
BHP G 178  0.024 9.67 <.0001 74.1% PY G 178  45.005 4.30 <.0001 64.6%
E 3 1.329 540.55  <<.0001 E 3 1291.805 12341  <.0001
G>E 567  0.006 2.50 <<.0001 G>E 567  15.920 1.52 <<.0001
Error 1477 0.002 Error 1489 10.468
BN G 178  6.959 9.16 <.0001 74.8% MIYP G 178  0.008 3.87 <.0001  50.0%
E 3 771.946 1015.69 <<.0001 E 3 0.557 253.50 <<.0001
G>E 567  1.752 231 <<.0001 G>E 567  0.004 1.93 <.0001
Error 1479 0.760 Error 1489 0.002
BTL G 178  30556.480 4.46 <.0001 70.4% SSN G 178  9539.147 26.53 <.0001 87.0%
E 3 7361816.550 1073.38 <<.0001 E 3 239600.156  666.25  <<.0001
G>E 567  9051.460 1.32 <<.0001 G>E 567  1244.492 3.46 <<.0001
Error 1478 6858.570 Error 1476  359.623
BAL G 178  324.098 8.40 <.0001 75.4% TSW G 178  1.298 37.12 <.0001 92.8%
E 3 34553.130 900.69  <<.0001 E 3 38.257 1094.55 <<.0001
G>E 567  79.691 2.08 <<.0001 G>E 567  0.093 2.66 <<.0001
Error 1478 38.363 Error 1499 0.035




Supplementary Table S3. Correlation coefficients of 20 traits in winter-type (below diagonal) and spring-type (above diagonal) rapeseed area, respectively.

r PH BH MIL BS BHP MILP BSP BN BTL BAL MISN BSN PSN MISP SSN BY PY MIY MIYP TSW
PH 0.807**  -0.047 0.467**  0.655**  -0.613** -0.015 0.522**  0.491**  -0.071 0.162* 0.301** 0.308** -0.322** -0.079 0.506**  0.489**  0.159* -0.304**  0.051
BH 0.536** -0.461**  0.263**  0.971**  -0.849** -0.134 0.552**  0.210**  -0.534** -0.088 0.124 0.108 -0.248** 0.014 0.411**  0.381**  0.059 -0.272**  -0.016
MIL  0.362**  -0.461** -0.409**  -0.562** 0.769**  -0.452** -0.601** -0.148* 0.710**  0.570**  0.042 0.114 0.311**  -0.225** -0.235** -0.151* 0.255**  0.383**  0.015

BS 0.727**  -0.014 0.381** 0.152* -0.604**  0.872**  0.770**  0.763**  -0.055 -0.288**  0.282** 0.232** -0.569** 0.141* 0.508**  0.425**  -0.129 -0.567**  0.068
BHP  0.057 0.870**  -0.751**  -0.434** -0.852**  -0.180* 0.506**  0.081 -0.656**  -0.151* 0.043 0.021 -0.177*  0.047 0.329**  0.300**  0.026 -0.217**  -0.051
MILP -0.369** -0.848** 0.726**  -0.150** -0.795** -0.358**  -0.791** -0.389** 0.642** 0.360** -0.126 -0.074  0.420** -0.146* -0.474**  -0.399**  0.105 0.472**  0.006
BSP 0.374**  -0.358**  0.317**  0.905**  -0.640** 0.043 0.584**  0.594**  -0.024 -0.424**  0.158*  0.096 -0.483**  0.194**  0.306**  0.216**  -0.247** -0.504**  0.083
BN 0.631**  0.355**  -0.074 0.724**  0.049 -0.525**  0.586** 0.778**  -0.389** -0.314** 0.371** 0.315** -0.686** 0.140* 0.635**  0.539**  -0.123 -0.642**  -0.012
BTL  0.713** -0.049 0.540**  0.871**  -0.469** 0.021 0.746**  0.751** 0.269**  -0.141* 0.518** 0.477** -0.751** 0.026 0.631**  0.537**  -0.118 -0.675**  0.152*
BAL  0.420** -0.445** 0.896**  0.563** -0.770** 0.589**  0.523**  0.091* 0.716** 0.269**  0.189** 0.215** -0.068 -0.182**  -0.048 -0.038 0.018 -0.016 0.230**
MISN 0.054 0.210**  0.010 -0.214**  0.242**  -0.054 -0.331**  -0.028 -0.090* -0.151** 0.286** 0.402** 0.321**  -0.358** -0.066 0.013 0.311**  0.323** -0.121
BSN  0.406** 0.165**  0.117**  0.400**  -0.041 -0.175**  0.290**  0.597**  0.589**  0.265**  0.381** 0.992** -0.676** -0.345** 0.437**  0.369**  -0.091 -0.450**  0.110
PSN 0.388**  0.181**  0.112* 0.348**  -0.008 -0.170**  0.229**  0.558**  0.543**  0.230**  0.489**  0.993** -0.605** -0.375** 0.409**  0.355**  -0.047 -0.389**  0.090
MISP  -0.545** -0.094* -0.245**  -0.637** 0.221**  0.139**  -0.540** -0.681** -0.768** -0.482** 0.076 E) 826** (-'J 769%* 0.139 -0.620**  -0.493**  0.266**  0.798**  -0.188**
SSN 0.560**  0.309**  0.137**  0.456**  0.030 -0.264**  0.285**  0.326**  0.344**  0.201**  -0.303** -0.109* (_) 1445 -0.187** 0.269**  0.348**  0.462**  0.169* -0.480**
BY 0.381**  0.185**  0.057 0.383**  -0.003 -0.222**  0.286**  0.504**  0.468**  0.189**  0.181**  0.741** 0.722** -0.671** 0.183** 0.976**  0.350**  -0.552** 0.022
PY 0.430** 0.223**  0.098* 0.378**  0.019 -0.223**  0.251**  0.453**  0.434**  0.186**  0.221**  0.643** 0.634** -0.581** 0.297**  0.974** 0.545**  -0.369** -0.073
MIY  0.379**  0.249**  0.188**  0.161**  0.094* -0.116**  -0.008 0.028 0.078 0.072 0.250**  -0.054 -0.020  0.058 0.560**  0.366**  0.566** 0.538**  -0.398**
MIYP -0.293** -0.015 -0.105* -0.421**  0.171**  0.091* -0.396**  -0.550**  -0.580** -0.333** 0.007 E) 786%* (-'J 740%* 0.857**  0.083 -0.692**  -0.542**  0.294** -0.409**
TSW  -0.485** -0.349** -0.069 -0.327**  -0.128** 0.280**  -0.144** -0.295** -0.288** -0.132** -0.065 -0.090* -0.091* 0.252**  -0.634** -0.006 -0.066 -0.250**  0.009

*and ** indicate a significant difference at the 0.05 probability level and 0.01 probability level, respectively.



Supplementary Table S4. Detailed information of identified QTLSs.

ID Env. Trait LG Peak LOD A R? Interval
1 WHO09 PH BnAO1 0.0 5.74 -2.697 8.3% 0-2.3

2 WHO09 SSN BnAO1 15.8 6.11 11.525 10.0% 14.1-16.8
3 WHO09 TSW BnAO1 23.7 6.36 -0.136 7.5% 23.1-26.1
4 WHO09 MIL BnAO1 25.8 9.39 -2.585 18.6% 25.6-26.9
5 WHO09 BSP BnAO1 124.7 3.69 0.011 6.5% 116.8-127.7
6 WHO09 TSW BnAO1 125.7 4.04 -0.128 6.1% 121-127.7
7 WHO09 BS BnA02 9.6 3.54 -1.641 5.5% 3.9-144
8 WHO09 BTL BnA02 11.6 4.77 -20.814 5.7% 5.8-13.9

9 WHO09 BN BnA02 11.7 6.47 -0.296 6.7% 7.6-13.9
10  WHO09 BSN BnA02 11.7 4.90 -19.697 7.2% 8.1-14.2
11 WHO09 MISNP BnA02 117 5.57 0.013 7.1% 7.3-13.9
12 WHO09 MIYP BnA02 11.7 3.55 0.013 5.0% 8.6-14.6
13 WHO09 SSN BnA02 12.7 5.58 10.478 9.4% 7.8-15.4
14 WHO09 PSN BnA02 16.8 5.52 -24.574 8.4% 15.9-17.4
15 WHO09 BY BnA02 21.7 5.52 -1.062 8.8% 21.5-22
16 WHO09 PY BnA02 21.7 12.34 -1.584 21.9% 21-22.3
17 WHO09 MILP BnA02 26.5 12.95 0.017 18.3% 25.6-26.8
18 WHO09 BHP BnA02 27.4 4.08 -0.014 5.6% 24.9-28.7
19  WHO09 BSP BnA02 56.7 8.96 -0.016 13.1% 56.3-57.3
20 WHO09 BHP BnA02 717 6.41 0.018 9.0% 71.5-72.7
21 WHO09 PY BnA03 20.1 3.56 0.946 5.6% 18.7-25.3
22 WHO09 TSW BnA03 434 9.34 0.162 11.9% 42-45.4
23 WHO09 TSW BnAO03 124.7 3.69 0.130 6.6% 123.3-130.8
24 WHO09 BH BnA04 40.5 4.62 -2.530 7.6% 38.7-42.6
25  WHO09 MIYP BnA05 59.5 6.31 0.019 10.1% 58.2-60.8
26 WHO09 MILP BnAO05 62.5 3.44 -0.009 4.3% 60.5-62.6
27 WHO09 MIY BnA06 0.3 8.78 0.260 14.1% 0-1.3

28 WHO09 SSN BnA06 58.7 7.21 11.800 12.0% 57-59.8
29  WHO09 PH BnA07 815 6.20 -2.839 9.0% 80.9-83.4
30  WHO09 BS BnA07 93.1 7.96 -2.467 11.6% 92.5-94.2
31 WHO09 TSW BnAO07 112.0 3.89 -0.108 4.6% 111.9-115
32 WHO09 TSW BnA07 121.9 5.28 -0.121 6.2% 121.5-122.2



33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09
WHO09

PH
MISNP
BY
MIYP
BTL
BSN
PSN
BN
BSP
BSP
MISN
MIY
MIL
MILP
BN
BH
BN
BSP
BAL
BTL
BS
BH
PH
BY
PY
MIY
BH
BHP
BSP
BAL
BY
PY
TSW
MISN

BnAO8
BnAO08
BnAO8
BnAO8
BnAO8
BnAO08
BnAO8
BnAO8
BnAO8
BnAO09
BnAOQ9
BnAQ09
BnA09
BnAO09
BnCO1
BnC02
BnCO02
BnCO02
BnCO03
BnCO03
BnCO03
BnC04
BnC04
BnC04
BnC04
BnC04
BnC04
BnC04
BnC04
BnCO05
BnCO05
BnCO05
BnCO05
BnCO06

2.0
15.1
15.1
16.0
29.9
30.2
30.2
34.3
65.2
26.7
47.0
76.8
78.8
81.8
3.7
9.3
35.1
63.0
38.2
93.1
102.6
11.5
65.4
89.7
89.7
102.4
105.1
116.1
140.7
56.5
59.7
59.7
101.5
29

6.63
9.80
4.33
8.98
8.94
9.99
12.41
7.74
3.45
11.16
5.69
5.35
4.25
8.94
4.98
3.89
5.88
3.73
5.24
6.31
5.16
6.42
8.15
5.72
7.62
9.64
5.93
4.80
4.39
4.02
5.14
5.95
4.02
5.02

-2.969
0.020
-0.997
0.025
-31.692
-32.715
-40.484
-0.381
-0.010
-0.018
2.499
0.195
1.526
0.014
-0.281
4.042
0.298
0.013
-1.727
-24.172
-1.870
-3.187
3.396
1.109
1.398
0.307
2.664
0.015
-0.011
-1.558
-0.993
-1.245
0.096
2.546

10.6%
13.2%
6.8%
14.6%
11.3%
15.8%
23.7%
8.6%
5.2%
19.0%
6.1%
8.2%
7.3%
13.1%
4.9%
12.0%
6.0%
7.5%
8.0%
1.7%
7.0%
10.2%
12.1%
9.2%
12.7%
19.9%
8.2%
7.5%
6.0%
6.5%
9.2%
11.0%
4.2%
5.3%

0-5
14.4-16.3
13.5-16.4
14.9-16.9
29.4-30.5
29.3-30.5
29.7-31
32.9-36.5
59-68.5
23.8-27.7
43.3-50.8
75.3-79.4
78.5-81.6
79.5-83.4
2.8-5.6
5.7-14
34.5-36.1
55.3-70.9
27.8-43.5
92.5-98.8
100.3-102.9
10.7-12.1
64.2-67.4
89.3-90.8
89.4-90.8
98.2-104.4
104.7-108.8
115.1-123
139.2-141.6
48.0-60.1
58.5-61.8
58.5-61.6
96.7-102.8
1.9-3.0



67  WHO09 MIL BnCO06 14.8 7.30 2.093 14.2% 11.4-19.0
68  WHO09 TSW BnC06 39.5 15.08 0.166 13.6% 33.2-39.8
69 WHO09 BAL BnC06 45.5 10.31 2.671 16.9% 43.7-46.9
70  WHO09 BH BnCO06 45.5 14.49 -4.487 25.7% 44.4-46.2
71 WHO09 BHP BnCO06 45.5 9.56 -0.022 14.0% 41.6-46.3
72 WHO09 MILP BnCO06 49.1 14.65 0.018 20.8% 48.8-49.1
73 WHO09 TSW BnCO7 14.3 3.69 -0.109 4.3% 13.4-17.2
74 WHO09 BTL BnCO07 19.1 3.47 -19.876 4.3% 16.6-20.9
75  WHO09 TSW BnCO7 63.4 5.04 0.121 6.6% 60.2-67.7
76 WHO09 BN BnC08 59.9 5.03 -0.269 5.1% 58.5-60.6
77 WHO09 BSN BnCO08 59.9 4.93 -21.122 7.3% 56.1-63.8
78  WHO09 PSN BnCO08 59.9 6.00 -28.271 10.5% 56.1-62.8
79  WHO09 MIYP BnC08 61.8 9.46 0.025 16.8% 60.5-63.8
80  WHO09 MISNP BnC08 72.9 7.58 0.018 11.6% 69.9-75
81  WHO09 MISN BnC08 73.9 5.39 -2.936 7.0% 71.6-76.7
82  WHO09 BSN BnCO08 127.7 4.24 -18.707 6.2% 126.8-129.2
83  WHO09 PSN BnC08 127.7 3.72 -19.406 6.3% 123.6-129.7
84  WHO09 MISN BnC08 128.7 14.66 -5.028 18.7% 127.7-129.9
85  WHO09 MIYP BnC09 97.9 7.18 0.039 12.0% 96.3-99.2
86  WH10 MIY BnAO1 15.8 9.52 0.268 13.6% 15.5-17
87  WHI10 TSW BnAO1 19.6 8.77 -0.144 10.8% 19.2-20.7
88  WHI10 SSN BnAO1 26.8 11.53 18.219 25.1% 25.2-27.8
89  WHI10 MILP BnAO1 29.3 5.68 -0.020 6.3% 28.6-30.4
90 WHI10 MIL BnAO1 49.5 411 -1.962 5.6% 49.5-51.8
91 WHI10 BAL BnAO1 57.1 4.18 -2.131 3.7% 53.7-60.4
92  WHI10 BH BnA02 18.6 6.55 -5.105 6.7% 18.2-18.9
93 WHI10 BHP BnA02 18.6 8.00 -0.025 8.3% 18.2-18.9
94  WHI10 MISN BnAQ2 19.8 6.51 -3.081 11.5% 17.3-22
95  WHI10 BAL BnA02 225 18.95 4.989 20.9% 22-27.4
96 WHI10 BN BnA02 22.8 6.03 -0.399 6.5% 22.4-25.4
97  WH10 MIL BnA02 22.8 521 2.209 6.8% 22.4-24.2
98 WHI10 BH BnAQ2 53.9 8.32 5.790 8.7% 52.8-55.2
99  WHI10 BHP BnA02 53.9 7.88 0.025 8.2% 52.6-54.9
100 WH10 BAL BnAO02 63.6 9.61 -3.562 9.1% 63.3-66.1



101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10

PY
TSW
SSN
MIL
BSP
BTL
MIY
BSP
BH
BHP
PY
BY
MIY
PY
MIL
MIL
PSN
BSN
MIL
MIYP
BAL
BSN
PSN
BS
BTL
PH
PY
SSN
TSW
MIL
MISN
MILP
MIL
BS

BnAO3
BnAO03
BnAO3
BnAO3
BnAO3
BnAO03
BnAO3
BnAO3
BnAO4
BnA04
BnA04
BnA04
BnAO4
BnAOS5
BnAOS
BnA06
BnA06
BnA06
BnAQO7
BnAQO7
BnAO8
BnAO08
BnAO8
BnAO8
BnAO8
BnAO08
BnAOQ9
BnAQ09
BnA09
BnA09
BnAO09
BnAQ09
BnAl10
BnAl10

13.5
314
70.3
71.4
153.8
163.9
176.8
183.9
41.9
429
49.5
55.0
57.2
20.4
45.7
8.2
63.9
64.2
40.9
98.6
1.0
15.1
16.6
37.3
37.8
43.3
51.7
52.5
53.1
59.4
62.4
65.0
39.1
458

3.77
4.54
5.55
4.37
7.67
5.85
4.88
4.32
7.34
9.88
5.57
3.50
7.59
9.38
4.09
3.28
4.27
4.01
4.92
4.89
8.03
7.95
11.54
4.46
9.23
5.23
3.91
4.05
6.26
6.10
7.75
5.95
4.92
3.84

0.715
0.147
-11.413
1.999
-0.019
-27.011
0.178
0.011
-5.077
-0.027
-0.875
-0.592
-0.218
1.082
-1.939
1.638
-16.840
-15.248
-2.278
0.011
-3.271
-24.964
-38.426
-2.060
-33.875
-4.414
0.738
-9.538
0.113
2.387
2.962
0.021
-2.130
2.069

5.4%
11.3%
8.9%
5.0%
15.1%
9.9%
6.6%
8.6%
8.4%
11.6%
9.7%
5.3%
10.7%
14.4%
4.7%
3.8%
6.7%
6.7%
5.6%
9.6%
8.4%
13.9%
19.7%
10.2%
15.9%
7.6%
6.5%
7.1%
7.5%
8.0%
11.5%
6.6%
5.6%
7.4%

12-16.3
26.6-35.4
68.2-72.3
70.3-72.9
153.4-156.4
163-165
174.9-178.5
182-186.2
41.2-44
41.1-44.3
47.2-50.8
50.8-57.9
56.4-62.8
19.7-22.5
44.5-47.6
7.3-9.9
61.3-65.2
61.8-65.2
39.6-43.1
97.9-98.9
0-3.4
13.7-17.3
16-17.6
33.3-41.9
36.3-40.6
43.1-46.5
48.6-52.5
49-58.5
52.8-55.5
56.7-62.4
61.1-63.1
64.4-67.3
34.1-42.4
43.7-47.1



135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10
WH10

SSN
PH
MILP
BY
PY
MISNP
TSwW
MISN
PY
MIY
MISN
BN
MISN
PY
MIYP
MIY
SSN
BH
PH
BHP
BY
MIY
MISNP
PY
BHP
MILP
MILP
MISNP
BN
BS
BN
MIL
PH
BAL

BnA10
BnA10
BnA10
BnA10
BnA10
BnAl10
BnCO1
BnCO1
BnCO02
BnCO02
BnCO02
BnCO02
BnCO02
BnCO02
BnCO03
BnCO03
BnCO03
BnC04
BnC04
BnCO04
BnC04
BnC04
BnC04
BnCO04
BnC04
BnC04
BnC04
BnCO05
BnCO05
BnCO06
BnCO06
BnCO06
BnCO06
BnCO06

458
46.8
47.2
49.9
49.9
56.2
0.0
53.7
2.0
7.3
8.3
42.8
55.5
97.2
77.8
85.1
102.9
18.3
18.3
19.3
59.3
69.4
106.1
109.9
120.0
122.0
147.3
95.5
116.2
395
39.8
44.5
45.5
54.8

6.96
357
4.01
5.08
4.39
3.78
8.58
472
433
6.12
4.40
9.01
351
3.23
3.54
357
457
5.79
4.87
4.29
4.97
3.65
6.31
3.68
3.47
3.95
3.77
3.81
4.16
6.15
27.91
27.42
10.48
24.08

13.174
4.109
-0.018
0.798
0.918
-0.009
-0.135
2.320
1.066
0.328
4.222
0.478
2.153
-0.586
0.013
0.148
9.856
-4.998
-4.692
-0.019
0.789
0.210
-0.009
0.670
0.015
-0.018
0.017
0.007
-0.319
-2.262
-0.897
6.273
-6.558
5474

10.9%
5.2%
4.4%
8.8%
8.6%
6.9%
10.6%
7.2%
5.5%
12.2%
11.3%
10.1%
5.0%
4.6%
7.5%
4.8%
8.2%
7.1%
7.9%
5.0%
8.3%
5.6%
12.5%
6.1%
3.5%
4.7%
4.1%
6.9%
4.4%
13.6%
40.7%
51.8%
16.0%
28.5%

45.2-56.3
45.2-48.2
46.2-48.5
47.8-53.1
47.6-53.9
55.2-57
0-1.7
51.9-55.5
1-7.3
2.3-11.8
4.7-12.5
42.2-43.6
53.1-62.4
97.2-99.1
74.5-79.6
81.5-88.6
101.7-103.4
18.2-19.3
17.5-19.3
18.2-19.9
58-60.3
66.5-74.6
102.7-110
105.6-118.9
113.3-123.6
119-124.7
145.9-148.8
83.9-98.7
113.3-117.4
39.2-40.4
39.5-40.2
42.5-45.5
43.9-47.2
53.3-55.4



169 WHI10 BH BnCO06 54.8 22.78 -9.588 29.0% 53.0-55.8
170 WHI10 BHP BnC06 54.8 22.34 -0.042 28.3% 52.9-55.2
171 WH10 MILP BnC06 54.8 20.76 0.045 28.1% 53.8-55.1
172 WH10 TSW BnCO06 54.8 6.12 0.129 7.3% 53.3-56.6
173 WHI10 MISN BnCO7 11.3 3.51 2.286 6.0% 8.8-16.6
174 WHI10 BTL BnCO7 68.6 4.88 -23.018 7.5% 66.6-69.7
175 WHI10 BSN BnC08 113.0 4.24 -17.393 8.2% 107-116
176 WH10 PSN BnCO08 114.0 7.29 -23.909 13.0% 110.2-115.9
177 WHI10 MISN BnC08 117.9 19.08 -5.622 34.2% 115.9-120.3
178 WHI10 SSN BnC08 1184 3.48 8.791 6.4% 115.9-122.1
179 WHI10 BY BnCO08 137.6 7.10 0.801 11.4% 136.6-138.5
180 WH10 PY BnCO08 137.6 7.28 0.936 10.8% 136.4-138.7
181 WHI10 PH BnC09 88.2 454 5.068 7.5% 84.6-91

182 WHI10 BAL BnCO09 159.5 5.11 3.913 4.7% 157.7-161.8
183 HGI10 PH BnAO1 5.3 4.62 -2.775 5.8% 4.3-75

184 HGI10 MIL BnAO1 9.1 7.06 -1.954 11.0% 7.9-11.1
185 HG10 MIYP BnAO1 9.1 4.24 0.010 7.8% 7.9-10.1
186 HG10 BAL BnAO1 9.1 3.96 -2.009 7.2% 5.7-12.3
187 HGI10 SSN BnAO1 15.8 13.61 16.821 21.6% 14.1-17.3
188 HGI10 MIY BnAO1 28.7 7.13 0.266 11.4% 28.4-29.3
189 HG10 PY BnAO1 29.6 4.36 0.977 8.1% 29.3-30.6
190 HG10 BSN BnAO1 121.7 3.79 19.583 12.1% 114.8-128.1
191 HGI10 SSN BnA02 14.7 6.84 11.514 10.4% 11.7-15.8
192 HGI10 BHP BnAQ2 24.3 6.05 -0.016 7.4% 22.5-25.6
193 HG10 BSN BnA02 31.4 341 -16.264 6.9% 29.8-32.8
194 HG10 PH BnA02 57.2 6.72 3.543 8.8% 55.6-58.4
195 HG10 MISN BnA02 96.8 12.73 3.678 15.3% 95.2-98.5
196 HGI10 PSN BnAQ2 97.8 3.86 16.754 6.5% 94.5-98.8
197 HG10 TSW BnAO3 43.7 13.38 0.151 15.0% 42.6-47.2
198 HG10 BHP BnAO3 71.4 5.63 -0.017 6.8% 70.5-72.5
199 HG10 BY BnAO3 921 4.76 -0.839 9.1% 89.3-99.7
200 HGI10 BSN BnAO3 921 3.21 -16.053 6.6% 89-101.2
201 HGI10 MISNP BnAO3 921 3.28 0.009 6.2% 89-100.1
202 HGI10 BAL BnAO3 133.7 4.43 2.993 13.4% 128.1-139.4
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205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
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232
233
234
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236

HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10

BN
MISN
MISN
MILP
SSN
BS
PH
BAL
TSW
TSwW
BTL
BSN
PH
PSN
BH
BN
BS
BSP
TSwW
SSN
MIL
MISN
MILP
BN
MIY
PH
BH
MILP
BHP
BY
SSN
BN
MIYP
MISN

BnAO3
BnAO03
BnA04
BnA04
BnA06
BnAO06
BnAQO7
BnAQO7
BnAO7
BnAQO7
BnAQO7
BnAO8
BnAO8
BnAO08
BnAO8
BnAO8
BnA09
BnAOQ9
BnAOQ9
BnAQ09
BnA09
BnAO09
BnAOQ9
BnAl10
BnAl10
BnAl10
BnAl10
BnAl10
BnAl10
BnAl10
BnCO1
BnCO1
BnCO1
BnCO02

163.0
175.0
22.2
40.5
0.3
34.7
8.3
85.1
87.1
96.2
111.7
16.6
30.2
30.2
32.3
45.4
19.7
19.7
53.1
56.1
59.4
60.4
62.4
43.1
45.8
46.8
47.2
48.2
48.9
62.3
0.0
4.6
71.4
14.3

4.00
6.19
351
3.95
4.45
7.97
6.76
3.87
7.64
8.95
8.86
6.96
14.05
6.35
4.61
8.06
6.37
16.95
6.04
472
6.81
6.13
3.43
6.29
7.10
8.09
6.72
10.35
477
4.02
557
8.10
5.22
4.84

-0.237
2.583
2.372
0.009
8.944
2.254
4.231
-1.821
-0.111
-0.126
-36.687
-24.149
-5.324
-22.355
-3.242
-0.324
-2.025
-0.020
0.102
-10.041
1.899
2.537
0.009
0.304
0.283
4.275
4.425
-0.018
0.017
0.785
9.688
-0.341
-0.010
3.350

5.8%
6.9%
6.0%
4.8%
5.6%
11.3%
11.8%
7.0%
8.2%
9.4%
15.3%
13.4%
19.2%
10.5%
6.2%
12.8%
8.9%
28.1%
6.1%
7.5%
10.7%
7.0%
3.6%
9.4%
11.3%
10.5%
9.4%
13.3%
5.7%
7.9%
6.9%
12.3%
9.6%
7.3%

161.9-163.7
173.3-176.4
14.5-31.8
38.9-44.5
0-1.9
34.1-35.9
6.8-12.1
82.4-87.9
86.7-88.9
95.3-96.7
110.8-113.4
15.1-17.6
29.9-33.4
26.3-33.3
31.7-39
44.3-478
15.7-22.6
18.5-23
52.6-54.6
53.1-59.6
56.7-61.6
57.6-63.4
58-66.6
42.3-44
45.2-47.1
46.6-48.2
46.4-48.7
46.6-51
46.7-50.5
57.8-63.3
0-2.7
3.7-5.6
68.7-78.3
9.5-16.9
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243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10
HG10

BSP
BTL
BHP
BH
BS
MISNP
MIYP
BSN
MIY
BY
PY
BSN
PSN
MILP
MIY
SSN
TSW
MIL
MILP
BH
BHP
BAL
BH
MIY
TSW
BHP
BH
SSN
MISN
BSN
PSN
MILP
BSP
BSP

BnCO02
BnCO03
BnC03
BnCO03
BnC04
BnC04
BnC04
BnC04
BnC04
BnC04
BnC04
BnCO05
BnCO05
BnCO05
BnCO05
BnCO06
BnCO06
BnCO06
BnCO06
BnCO06
BnCO06
BnCO06
BnCO07
BnCO7
BnCO7
BnCO08
BnCO08
BnC08
BnCO08
BnCO08
BnCO08
BnC08
BnCO08
BnCO09

51.3
94.0
95.0
103.4
29
18.8
19.3
19.9
54.6
55.6
55.6
9.8
9.8
98.5
1135
55
31.3
40.7
435
45.5
45.5
54.8
17.6
26.2
75.8
76.0
77
126.4
132.0
133.0
133.0
135.0
143.7
18.7

3.51
414
6.74
5.59
5.45
3.05
5.42
3.59
6.91
5.33
8.14
4.47
441
3.81
5.69
4.50
12.93
8.56
16.50
8.07
6.96
6.57
3.87
4.08
3.78
3.54
4.55
7.55
13.95
6.74
9.07
3.77
7.78
5.36

-0.009
-22.414
0.018
3.446
1.861
0.008
0.013
-16.737
0.271
0.980
1.502
-17.785
-19.138
0.011
0.243
-8.875
0.158
2.298
0.022
-4.618
-0.019
2.566
3.426
0.214
0.071
-0.012
-3.210
12.459
-3.939
-19.515
-24.876
-0.009
0.013
0.011

4.9%
6.9%
9.0%
7.7%
7.5%
6.3%
11.6%
8.0%
11.0%
10.8%
16.6%
8.9%
7.2%
4.9%
9.4%
6.3%
15.4%
13.7%
23.5%
11.2%
8.2%
13.7%
5.5%
6.4%
3.4%
3.8%
5.5%
11.2%
17.5%
12.1%
15.7%
4.4%
11.3%
7.9%

50-53.4
93-96
93.5-99
102.6-103.4
1-5.6
14.6-22.9
17.3-21.1
17.1-22.1
54.1-55.9
53.1-56
55-56
8.6-11.1
9.2-10.7
95.6-102.3
111.2-118.0
4.1-8.8
29.8-32.2
39.8-43.8
42.4-44.1
43.4-47.3
43.4-47.3
52.8-57.2
15.4-20.5
25.1-28.5
75.2-76.7
70.6-76.8
76.8-78.9
125-127.5
130.4-133
129.9-134
131.1-134
133.7-135.3
141.6-144.2
16.3-20.3



271 HGI10 BN BnC09 125.0 3.91 -0.856 8.2% 124-126.2
272 HGI10 BS BnC09 125.0 6.38 -8.982 11.4% 124-126.2
273 HGI10 BTL BnC09 126.6 3.65 -54.659 5.9% 125.2-128.1
274 HGI10 BAL BnC09 130.2 3.63 -4.044 6.6% 128.4-131.3
275 GSl1 BAL BnAO1 7.6 5.18 -1.995 8.2% 6.4-9.1

276 GSl1 BH BnAO1 31.9 7.79 2.903 6.5% 31.5-34.2
277 GSl11 BHP BnAO1 31.9 5.88 0.016 5.2% 31.4-37.2
278 GSl11 PSN BnAQ2 15.3 3.13 -17.866 6.3% 12.1-16.7
279 GSl1 BH BnAO02 18.6 26.44 -6.341 33.4% 18.3-19.3
280 GSl11 BHP BnA02 18.6 30.24 -0.040 37.7% 18.3-18.9
281 GSl1 MILP BnA02 18.6 25.49 0.035 22.5% 18.3-18.7
282 GSl1 MIL BnAQ2 22.0 8.10 2.599 9.6% 19.4-23.6
283 GSl1 BAL BnA02 22.8 9.19 2.613 15.1% 22-24.3
284 GSl1 TSW BnA02 22.8 4.76 0.086 4.7% 22.1-25.3
285 GSl1 BY BnA02 231 11.81 -1.367 20.8% 22.5-24.8
286 GSl11 PY BnAQ2 241 8.17 -1.265 14.6% 22.8-25.3
287 GSl1 PH BnAO02 24.3 17.03 -5.529 23.8% 24.1-25.4
288 GSl1 BN BnA02 25.3 21.89 -0.488 33.6% 24.3-26.3
289 GSl1 SSN BnA02 66.6 7.75 -17.267 15.2% 65.6-67.8
290 GSl11 MISN BnAQ2 96.8 6.06 2.510 8.4% 95.6-97.8
291 GSl1 BHP BnAO3 0.0 3.30 0.012 2.8% 0-4.1

292 GSl1 PH BnAO3 52.4 11.07 -4.483 15.7% 49.8-55.2
293 GSl1 PH BnAO3 142.0 3.91 3.372 4.6% 141.4-143
294 GSl1 MISN BnAOQ3 147.6 3.98 2.717 5.8% 146.2-150.9
295 GSl1 SSN BnAO4 3.2 6.25 14.829 12.5% 1.5-45

296 GSl11 MIYP BnA04 56.4 17.01 -0.035 25.9% 55.9-62.5
297 GSl1 MIY BnA04 57.2 6.49 -0.223 8.5% 56.4-58.5
298 GSl1 MIYP BnAQ5 45.7 411 0.014 5.2% 44.8-48.9
299 GSl1 MIL BnAO6 24.9 6.30 2.194 7.8% 20.8-28.1
300 GS11 SSN BnAO6 57.0 7.18 16.615 14.1% 55.8-61
301 GS11 TSW BnA07 68.5 5.23 -0.141 10.0% 63.3-73.3
302 GS11 BN BnAQ7 101.8 4.35 -0.216 4.7% 100.7-104.9
303 GSl11 MIY BnAO7 101.8 4.39 0.191 5.6% 100.7-102.9
304 GS11 PH BnAO8 16.6 3.86 -2.938 4.1% 16.2-19.8



305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11

BHP
PH
BTL
BN
MILP
BH
SSN
MISN
MIL
SSN
BAL
MILP
BS
MILP
BN
TSwW
BN
PH
MIY
MIY
BSP
BAL
MIY
MIYP
PH
SSN
TSW
BHP
BN
MISNP
BTL
BSP
BS
TSW

BnAO8
BnAO08
BnAO8
BnAO8
BnAO8
BnAO08
BnAO8
BnAO8
BnA09
BnAO09
BnAOQ9
BnAl10
BnAl10
BnCO01
BnCO1
BnCO1
BnCO02
BnCO02
BnCO03
BnCO03
BnCO03
BnC04
BnC04
BnC04
BnCO05
BnCO05
BnCO06
BnCO7
BnCO7
BnCO7
BnCO07
BnCO7
BnCO7
BnCO7

27.6
27.6
38.3
39.6
40.6
41.9
46.7
52.5
40.7
51.7
89.2
50.9
62.3
1.7
3.7
56.3
385
40.5
58.5
72.9
89.1
121
109.9
149.9
58.8
137.3
54.8
15.3
21.9
21.9
24.8
29.2
30.4
60.4

4.77
3.54
5.06
7.25
4.13
7.20
4.79
5.57
7.04
4.61
3.91
6.05
3.71
7.39
7.17
6.96
8.07
5.92
8.83
5.39
6.03
3.48
6.90
741
3.50
3.80
9.75
3.74
11.68
4.33
8.43
7.45
5.86
10.66

-0.015
-2.734
-16.439
-0.258
0.013
-2.798
-14.132
2.398
2.394
-13.292
1.685
-0.017
1.379
0.017
-0.263
-0.107
0.286
3.227
-0.359
0.283
-0.012
-1.661
0.237
0.023
2.426
12.154
0.127
0.014
-0.416
0.012
-24.384
-0.015
-1.946
0.153

4.1%
3.7%
9.2%
7.7%
2.9%
6.2%
9.7%
7.6%
8.8%
9.4%
6.0%
4.6%
5.6%
5.1%
7.4%
7.1%
9.0%
7.6%
11.9%
7.0%
11.9%
5.3%
9.1%
9.9%
3.7%
7.8%
10.3%
3.4%
16.0%
7.6%
16.4%
11.8%
8.3%
13.5%

24.3-28.7
24.6-28.7
35.6-40.7
34.9-41.9
35.9-41.9
41.3-43
45.4-47.7
51.3-54.3
36.2-46
47.8-53.1
88-90.8
48.9-54.5
59.3-63.3
0.4-7.5
2.8-4.9
54.3-57.4
36.8-42
38.8-42.8
56.8-61.8
72.4-75
85.6-93.1
11.5-141
106.3-111.1
149.4-150.6
56.1-60.6
132.8-138.2
53.7-55.4
12-17.1
20.3-23.2
14.4-23.7
23.8-26.2
28.9-33.5
28.7-34.5
59.6-64.5



339
340
341
342
343
344
345
346

GS11
GS11
GS11
GS11
GS11
GS11
GS11
GS11

BSP
BS
SSN
MILP
MIL
MISN
BSN
PSN

BnC08
BnC08
BnCO08
BnCO08
BnC08
BnC08
BnC09
BnC09

78.3

100.6
113.0
129.7
130.0
131.0
136.4
136.4

7.94
7.39
11.97
9.79
6.70
9.86
13.48
13.17

0.015
1.987
21.754
-0.020
-2.411
-3.248
-153.569
-156.147

15.2%
11.5%
26.4%
6.8%

8.0%

14.8%
30.4%
29.1%

77.2-79.4
98.7-103.9
109.5-115
128.7-131.2
128.7-132
128.8-133
135.9-136.4
135.9-136.4




Supplementary Table S5. Detailed information of unique QTLS.

ID  Environment Trait LG Peak LOD R?> A Interval

1 /WHO09 /PH BnAO01 0 574 83 -2.6966 0-2.3

2 /GS11/HG10 [PH/BAL/MIL/MIYP BnAO1 8.07 7.41-8.74

3 /WH10/HG10/WH09 IMIY/SSN BnAO1 15.8 15.19-16.41
4 /WH10 /TSW BnAO01 19.6 8.77 108 -0.144 19.2-20.7

5 /WHO09/WH10 /TSW/MIL/SSN BnA01 25.7 25.16-26.24
6 /WH10/HG10 IMIY/MILP/PY BnAOl1 29.04 28.69-29.38
7 /GS11 /BH/BHP BnAO1 31.9 30.68-33.12
8 /WH10 /IMIL BnA01 495 411 56 -19615 49.5-51.8

9 /WH10 /BAL BnA01 57.1 418 3.7 -2.1314 53.7-60.4
10 /WHO09/HG10 /BSN/BSP/TSW BnAOl1 124.85 122.22-127.47
11 /WHO09/HG10 /BS/BTL/BN/BSN/MISNP/MIYP/SSN BnAO02 12.56 11.45-13.67
12 /GS11/WHO09 /PSN BnA02 16.66 15.94-17.37
13 /GS11/WH10 /BH/BHP/MILP BnA02 18.6 18.47-18.73
14 /WHO09/WH10/GS11 IMISN/PY/BY/MIL/BAL BnAO2 21.84 21.63-22.06
15 /WHO09/WH10/HG10/GS11 /TSW/PY/PH/BN/BHP BnAO2 24.39 23.96-24.81
16 /WHO09 /IMILP BnA02 26.5 1295 183 0.0168 25.6-26.8
17  /HG10 /BSN BnA02 3141 341 6.9 -16.264  29.8-32.8
18 /WH10 /BH/BHP BnAO2 53.9 53.07-54.73
19 /WHO09/HG10 /BSP/PH BnA02 56.76 56.29-57.23
20 /WH10 /BAL BnA02 63.6 961 9.1 -35622 63.3-66.1
21 /GS11 /SSN BnAO2 66.6 7.75 152 -17.2666 65.6-67.8



22 /WHO09 /BHP BnAO2 71.7 6.41 9.0 0.0182 71.5-72.7
23  /GS11/HG10 /IMISN/PSN BnA02 96.95 96.11-97.8
24 /GS11 /BHP BnAO3 0 0.00 28 0.01221 0-41

25 /WH10 IPY BnAO3 135 3.77 54 0.7151 12-16.3

26 /WHO09 IPY BnAO3 20.1 356 56 0.9462 18.7-25.3
27  /WHI10 ITSW BnAO3 314 454 113 0.1469 26.6-35.4
28  /WHO09/HG10 ITSW BnAO3 43.51 42.14-44.87
29 /GSl1 /PH BnAO3 524 11.07 157 -4.4827  49.8-55.2
30 /WH10/HG10 /SSN/BHP/MIL BnAO03 71.26 70.52-72
31 /HGI10 /BY/BSN/MISNP BnAO3 921 88.88-95.32
32 /WHO09 ITSW BnAO3 1247 369 6.6 0.1296 123.3-130.8
33  /HG10 /BAL BnAO3 1337 4.43 134 29933 128.1-139.4
34 /GS11 /PH BnAO3 142 391 46 33724 141.4-143
35 /GS11 /IMISN BnAO3 1476 398 58 2717 146.2-150.9
36 /WHI10 /BSP BnAO3 1538 7.67 151 -0.0192  153.4-156.4
37 /WH10/HG10 /BN/BTL BnAO3 1634 162.73-164.07
38 /WH10/HG10 IMISN/MIY BnA03 175.77 174.59-176.94
39  /WHI10 /IBSP BnAO3 1839 432 86 0.0109 182-186.2
40 /GS11 /SSN BnAO4 3.2 6.25 125 148294 15-45

41 /HGI10 /MISN BnAO04 222 351 6.0 2372 14.5-31.8
42 /WH09/WH10/HG10 IMILP/BH/BHP BnAO04 41.78 40.9-42.65
43  /WH10 IPY BnAO4 495 557 9.7 -0.8747  47.2-50.8
44  /WH10/GS11 /IBY/MIYP/MIY BnAO4 56.99 56.06-57.91
45  /WH10 IPY BnAO5 204 938 144 1.0819 19.7-22.5



46  /WH10/GS11 IMIL/MIYP BnAO5 45.7 44.46-46.94
47 /WHO09 IMIYP BnAO5 59.5 6.31 10.1 0.0185 58.2-60.8
48  /WHO09 IMILP BnAO5 62.5 344 43 -0.0089  60.5-62.6
49  /WH09/HG10 IMIY/SSN BnAO6 0.3 0-0.84

50 /WH10 /IMIL BnAO6 8.2 328 38 16382 7.3-9.9

51 /GS11 IMIL BnAO6 24.9 630 7.8 21935 20.8-28.1
52 /HG10 /BS BnAO6 34.7 797 113 2.2542 34.1-35.9
53  /GS11/WHO09 /SSN BnAO6 58.32 57.09-59.55
54  /WH10 /PSN/BSN BnAO6 64.07 62.79-65.35
55 /HG10 /PH BnAO7 8.3 6.76 118 4.231 6.8-12.1

56 /WH10 /MIL BnAO7 40.9 492 56 -2.2777  39.6-43.1
57 /GS11 ITSW BnAO7 68.5 523 100 -0.1406 63.3-73.3
58  /WHO09 /PH BnAO7 815 6.20 9.0 -2.8387 80.9-834
59 /HG10 /BAL/TSW BnAO7 86.82 85.8-87.85
60 /WHO09 /BS BnAO7 93.1 796 116 -2.4669  92.5-94.2
61 /HG10 ITSW BnAO7 96.2 895 94 -01258  95.3-96.7
62 /WH10 IMIYP BnAO7 98.6 489 96 0.011 97.9-98.9
63 /GS11 /[BN/MIY BnAO7 101.8 100.83-102.77
64 /WH09/HG10 /BTL/TSW BnAO7 111.82 110.83-112.82
65 /WHO09 ITSW BnAO7 1219 528 6.2 -0.1213  121.5-1222
66 /WHO09/WH10 /BAL/PH BnAO8 1.32 0-2.72

67 /WH09/WH10/HG10/GS11 /MISNP/BY/MIYP/BSN/PH/PSN BnAO8 15.96 15.53-16.39
68 /GS11 /BHP/PH BnAO8 27.6 26.1-29.1
69 /WHO09/HG10 /BTL/BSN/PH/PSN BnAO8 30.09 29.75-30.42



70  /WHO09/WH10/HG10/GS11 /BH/BN/BS/BTL/MILP BnAO8 36.82 35.82-37.82
71  /GS11 /BH BnAO8 419 720 6.2 -2.7982  41.3-43

72 /WH10 /PH BnAO08 43.3 523 7.6 -44135 43.1-465
73  /HG10/GS11 /BN/SSN BnAO8 46.31 45.35-47.27
74 /GS11 /MISN BnAO8 52.5 557 7.6 23977 51.3-54.3
75  /WHO09 /BSP BnAO8 65.2 345 52 0.009767 59-68.5

76  /HG10 /BS/BSP BnA09 19.7 17.82-21.58
77 /WHO09 /BSP BnAQ09 26.7 11.16 19.0 -0.0184  23.8-27.7
78  /WHO09/GS11 /MIL/MISN BnA09 44.67 41.7-47.65
79  /GS11/WH10/HG10 IPY/TSW/SSN BnA09 52.95 52.26-53.64
80 /HG10/WH10 IMIL/MISN/MILP BnA09 62.47 61.75-63.19
81 /WHO09 IMIY//MIL/MILP BnA09 79.14 78.1-80.19
82 /GSl1 /BAL BnA09 89.2 391 6.0 1.6847 88-90.8

83 /WH10 /IMIL BnA10 39.1 492 56 -2.1297 34.1-42.4
84 /HG10 /BN BnA10 43.1 6.29 94 0.3036 42.3-44

85 /WH10/HG10/GS11 /BS/IMIY/SSN/PH/BH/MILP/BHP/BY/PY BnAl10 47.02 46.6-47.43
86 /WHI10 /IMISNP BnA10 56.2 3.78 69 -0.0086  55.2-57

87 /HG10/GS11 /BS/IBY BnA10 62.3 60.68-63.92
88 /WH10/HG10/GS11 /SSN/TSW/MILP BnC01 0.07 0-0.77

89 /GS11/WHO09/HG10 /BN BnCO1 4.09 3.47-4.72
90 /WH10 /MISN BnCO1 53.7 472 72 23199 51.9-55.5
91 /GSl1 ITSW BnCO1 56.3 696 7.1 -01069 54.3-57.4
92 /HG10 IMIYP BnC01 714 522 9.6 -0.0104 68.7-74.8
93 /WHI10 IPY BnC02 2.0 433 55 1.0655 1-7.3



94  /WHO09/WH10/HG10 /IMIY/BH/MISN BnC02 10.18 8.14-12.21
95 /WHO09/GS11 /BN BnC02 35.39 34.63-36.16
96 /GS11 /PH BnC02 40.5 592 7.6 3.2266 38.8-42.8
97  /WH10 /BN BnC02 428 9.01 10.1 04778 42.2-43.6
98 /HG10 /BSP BnC02 513 351 49 -0.0088 50-53.4

99  /WHO09/WH10 /IMISN/BSP BnC02 57.47 53.47-61.46
100 /WH10 IPY BnC02 97.2 323 46 -05862  97.2-99.1
101 /WHO09 /BAL BnC03 38.2 524 80 -1.7267  27.8-435
102 /GS11 MIY BnC03 58.5 883 119 -0.3587 56.8-61.8
103 /GS11 IMIY BnC03 72.9 539 7.0 0.2831 72.4-75
104 /WH10 IMIYP BnC03 77.8 35 75 0.0127 74.5-79.6
105 /WH10 MIY BnC03 85.1 357 48 0.1475 81.5-88.6
106 /GS11 /BSP BnC03 89.1 6.03 119 -0.0123 85.6-93.1
107 /WHO09/HG10 /BTL/BHP BnC03 94.06 92.84-95.27
108 /WHO09/WH10/HG10 /BS/SSN/BH BnC03 103.26 102.91-103.61
109 /HG10 /BS BnC04 2.9 545 75 1.8609 1-5.6

110 /WH09/GS11 /BH/BAL BnC04 11.63 11.02-12.25
111 /WH10/HG10 /BH/PH/MISNP/BHP/MIYP/BSN BnC04 18.6 18.21-19
112 /HG10 IMIY/BY/PY BnC04 55.38 54.97-55.8
113 /WH10 BY BnC04 59.3 497 83 0.7891 58-60.3

114 /WHO09 /PH BnC04 654 8.15 12.1 3.3957 64.2-67.4
115 /WH10 IMIY BnC04 694 365 56 0.2099 66.5-74.6
116 /WHO09 IBY/PY BnC04 89.7 89.19-90.21
117  /WHO09/WH10/GS11 IMIY/BH/MISNP/PY BnC04 106.3 105.02-107.58



118 /WHO09/WH10 /BHP BnC04 117.54 114.41-120.68
119 /WH10 IMILP BnC04 122 395 47 -0.0183  119-124.7
120 /WHO09 /BSP BnC04 140.7 439 6.0 -0.0113 139.2-141.6
121 /WH10 /MILP BnC04 1473 377 41 0.0169 145.9-148.8
122 /GS11 IMIYP BnC04 1499 741 99 0.0228 149.4-150.6
123 /HG10 /PSN/BSN BnC05 9.8 9.2-10.4
124 /WHO09/GS11 /IBY/PY/PH/BAL BnC05 59.44 58.4-60.4
125 /WHO09/WH10/HG10 ITSWIMILP/MISNP BnC05 99.75 97.6-101.9
126 /WH10/HG10 /IBN/MIY BnC05 11548 113.7-117.2
127 /GS11 /SSN BnCO5 1373 380 7.8 12154 132.8-138.2
128 /WHO09 /MISN BnC06 2.9 5.02 53 25455 1.9-3.0

129 /HG10 /SSN BnC06 5.5 450 63 -88749 4.1-88

130 /WHO09 /IMIL BnC06 14.8 730 142 2.0932 11.4-19.0
131 /HG10 ITSW BnC06 31.3 1293 154 0.1581 29.8-32.2
132 /WHO09/WH10 /BN/BS/TSW BnC06 39.72 39.4-40.0
133 /WH10/HG10 IMILP/MIL BnC06 43.38 42.7-44.1
134 /WHO09/WH10/HG10 /BAL/BH/BHP/PH BnC06 455 44.9-46.1
135 /WHO09 IMILP BnC06 49.1 1465 20.8 0.0183 48.8-49.1
136 /WH10/HG10/GS11 /BAL/BH/BHP/MILP/TSW BnC06 54.8 54.4-55.2
137 /WHO09/WH10/GS11 IMISN/TSW/BHP BnCO7 1421 12.79-15.63
138 /WHO09/HG10 /BH/BTL BnCO7 18.48 16.83-20.12
139 /GS11 /BN/MISNP BnCO7 21.9 20.52-23.28
140 /GS11 /BTL BnCO7 24.8 8.43 16.4 -24.3842 23.8-26.2
141 /HG10 MIY BnCO07 26.2 408 6.4 02141 25.1-28.5



142 /GS11 /BSP/BS BnCO7 29.66 27.86-31.47
143 /GS11/WHO09 ITSW BnCO07 61.3 59.25-63.35
144 /WH10 /BTL BnC07 68.6 488 75 -23.0178 66.6-69.7

145 /HG10 ITSW BnCO7 75.8 3.78 3.4 0.0706 75.2-76.7

146 /WHO09 /BN/BSN/PSN/MIYP BnC08 60.39 59.55-61.22
147 /WHO09/HG10 IMISNP/MISN/BHP BnC08 74.06 72.5-75.62
148 /HG10/GS11 /BH/BSP BnC08 77.99 77.23-78.75
149 /GS11 /BS BnC08 100.6 7.39 115 1.9871 98.7-103.9
150 /WH10/GS11 /BSN/PSN/SSN/MISN BnC08 115.76 114.48-117.03
151 /WHO09/HG10 /SSN/PSN BnC08 126.59 125.43-127.74
152 /WHO09/HG10/GS11 /BSN/MILP/MIL/MISN BnC08 129.79 129.26-130.32
153 /HG10 /PSN BnC08 133 9.07 157 -24.8761 131.1-134

154 /HG10 /MILP BnC08 135 377 44 -0.0091  133.7-135.3
155 /WH10 IBYIPY BnC08 137.6 136.87-138.33
156 /HG10 /BSP BnC08 143.7 7.78 11.3 0.0128 141.6-144.2
157 /HG10 /BSP BnC09 18.7 536 7.9 0.0109 16.3-20.3

158 /WH10 /PH BnC09 88.2 454 75 5.0676 84.6-91

159 /WHO09 IMIYP BnC09 97.9 718 12.0 0.039 96.3-99.2

160 /HG10 /IBN/BS/BTL BnC09 125.36 124.67-126.04
161 /HG10 /BAL BnC0O9 1302 363 6.6 -4.0439 128.4-131.3
162 /GS11 /BSN/PSN BnC09 136.4 136.22-136.58
163 /WH10 /BAL BnC09 1595 511 47 39132 157.7-161.8




Supplementary Table S6. Detailed information and references of the genes for plant
architecture

Gene (Reference)  Species Pathway Copy number
B. napus
ARF1! Arabidopsis Aux/IAA 3
ARF192 Arabidopsis Aux/1AA 6
ARF22 Arabidopsis Aux/IAA 8
ARF72 Arabidopsis Aux/IAA 2
ARGOS? Arabidopsis Aux/IAA 3
AtPGP1* Arabidopsis Aux/1AA 3
AtPGP19* Arabidopsis Aux/IAA 6
AtPGP4° Arabidopsis Aux/IAA 6
AUX1° Arabidopsis Aux/1AA 6
AVP1’ Arabidopsis Aux/IAA 8
AXR18 Arabidopsis Aux/IAA 9
AXR2° Arabidopsis Aux/1AA 7
AXR310 Arabidopsis Aux/1AA 6
AXR6° Arabidopsis Aux/IAA 8
BUD1 Arabidopsis Aux/IAA 4
BUD2?2 Arabidopsis Aux/1AA 5
IAA1413 Arabidopsis Aux/IAA 7
IAA18 Arabidopsis Aux/IAA 5
IAA28%° Arabidopsis Aux/IAA 4
IAA31 Arabidopsis Aux/1AA 4
IAAGY Arabidopsis Aux/IAA 2
IAAQS Arabidopsis AuUx/1AA 9
LAX1'® Arabidopsis Aux/1AA 6
LAX2 Arabidopsis Aux/IAA 7
LAX3 Arabidopsis Aux/IAA 4
MP? Arabidopsis AuUx/1AA 6
PID% Arabidopsis Aux/IAA 3
PIN12 Arabidopsis Aux/IAA 4
PIN2%2 Arabidopsis Aux/1AA 6
PING® Arabidopsis Aux/1AA 2
PIN7% Arabidopsis Aux/IAA 6



TIR1% Arabidopsis Aux/IAA 6
UCH1?® Arabidopsis Aux/IAA 2
UCH2% Arabidopsis Aux/1AA 2
BR22¢ Maize Aux/1AA 6
DAD1% Petunia hybrida Aux/1AA 2
D108 Rice Aux/IAA 2
IAA20%° Rice Aux/1AA 0
SAMDC11230 Rice Aux/1AA 7
SoDW3% Sorghum Aux/1AA 6
Sub total 40 (34) Aux/IAA 198 (175)
AHK13! Arabidopsis CK 2
AHK?23! Arabidopsis CK 4
AHK33! Arabidopsis CK 2
AHK43! Arabidopsis CK 2
AHK53! Arabidopsis CK 7
AMP13? Arabidopsis CK 3
ARR15% Arabidopsis CK 4
ARR534 Arabidopsis CK 8
ARRG63 Arabidopsis CK 8
ARR733 Arabidopsis CK 4
BP¥® Arabidopsis CK 3
CKX23% Arabidopsis CK 4
CLV1¥ Arabidopsis CK 2
CLV2% Arabidopsis CK 2
CLV3%® Arabidopsis CK 0
IPT5% Arabidopsis CK 4
IPT7% Arabidopsis CK 3
KN140 Arabidopsis CK 2
STM# Arabidopsis CK 3
WUS* Arabidopsis CK 5
LOG* Rice CK 29
OsCKX2% Rice CK 0
Sub total 22 (20) CK 101 (72)
DWF1A% Arabidopsis GA 4
DWF1B% Arabidopsis GA 6



DWF1C*®
GA200x 16
GA200x 246
GA200x 3%
GA200x 4%
GA200x 5%
GA20x 1
GA20x 24
GA20x 3%
GA20x 4%
GA20x 5%
GA20x 6%
GA20x 74
GA20x 8%
GA3ox 1%
GA3ox 24
GA3ox 3
GA3ox 447
GAI*®
KTN1%°
RGA
RGL1%?
SHI®3
SLY1%
SLY2%
SPY®®

D856
PHOR®’
BC12%8
D159

D62%°
DGL1%°
EUI®
GSR1°2
GID1%3

Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Arabidopsis
Maize
Maize

Rice

Rice

Rice

Rice

Rice

Rice

Rice

GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
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GID2% Rice GA 0
0s200x2% Rice GA 10
SD1% Rice GA 0
SLR1% Rice GA 6
RHT1¢ Wheat GA 6
Sub total 42 (28) GA 180 (116)
ARL®8 Arabidopsis BR 6
BAK1%° Arabidopsis BR 11
BES1™ Arabidopsis BR 6
BIN2™ Arabidopsis BR 7
BKI17 Arabidopsis BR 3
BRI1%° Arabidopsis BR 7
BSU1" Arabidopsis BR 0
BZR1"™ Arabidopsis BR 0
CPD™ Arabidopsis BR 7
DWF474 Arabidopsis BR 4
GRAS197 Maize BR 3
BU1'® Rice BR 4
CYP724B1"’ Rice BR 4
CYP90D27® Rice BR 3
D1178 Rice BR 4
D27 Rice BR 3
ILA180 Rice BR 13
ILI18 Rice BR 0
LIC® Rice BR 2
MADS2283 Rice BR 4
OsMDP18 Rice BR 2
RAVL18® Rice BR 0
TUD18 Rice BR 4
XIAO® Rice BR 4
GRAS77 Solanum BR 16
Sub total 25 (10) BR 117 (51)
BRC188 Arabidopsis SL 1
BRC288 Arabidopsis SL 6
IAA128° Arabidopsis SL 4



MAX1%0 Arabidopsis SL 1
MAX2% Arabidopsis SL 1
MAX3%2 Arabidopsis SL 2
MAX4% Arabidopsis SL 3
TB1% Maize SL 0
DAD2% Petunia hybrida SL 7
RMS1% Pisum sativum SL 2
RMS4% Pisum sativum SL 0
RMS5% Pisum sativum SL 2
D14 Rice SL 7
D17% Rice SL 2
D27% Rice SL 2
D32 Rice SL 4
D53100.101 Rice SL 6
D882 Rice SL 7
HTD21% Rice SL 7
OsTB1!4 Rice SL 0
SLB1% Rice SL 2
SLB210S Rice SL 2
Sub total 22 (7) SL 68 (18)
APC10%0¢ Arabidopsis cC 2
APC13%7 Arabidopsis cC 2
APC2108 Arabidopsis cC 3
APC410° Arabidopsis cC 2
APCg!0 Arabidopsis cC 3
APC8’ Arabidopsis cC 5
AtD271 Arabidopsis cC 2
CCS52A111? Arabidopsis cC 9
CCS52A211? Arabidopsis CC 8
CCS52B11? Arabidopsis cC 2
Cdc20.1113 Arabidopsis cC 7
Cdc20.2113 Arabidopsis cC 7
Cdc20.3113 Arabidopsis cC 1
Cdc20.4113 Arabidopsis cC 3
Cdc20.513 Arabidopsis cC 3



CDC27A4 Arabidopsis cC 2
CcDC27B Arabidopsis cC 3
CKI11 Arabidopsis cC 4
CYC2'16 Arabidopsis cC 4
cycBi;1’ Arabidopsis cC 2
CYCB2;217 Arabidopsis cC 6
CYCD2;118 Arabidopsis cC 2
CycD3!18 Arabidopsis cC 7
GIG1H® Arabidopsis cC 0
V14120 Arabidopsis cC 2
TAD1'? Rice CC 9
Sub total 26 (25) cc 100 (91)
ABI|31%2 Arabidopsis TF 2
AIL5%?3 Arabidopsis TF 2
AlL6*?3 Arabidopsis TF 9
AIL723 Arabidopsis TF 7
AN3'2 Arabidopsis TF 5
ANT!? Arabidopsis TF 6
CAL'% Arabidopsis TF 2
cuc1¥ Arabidopsis TF 6
cucz’ Arabidopsis TF 2
cuca® Arabidopsis TF 4
GRF11%8 Arabidopsis TF 3
GRF31?° Arabidopsis TF 5
GRF512° Arabidopsis TF 6
JAWL Arabidopsis TF 0
LAS3! Arabidopsis TF 2
LFY132 Arabidopsis TF 4
RAM113 Arabidopsis TF 3
RAX113 Arabidopsis TF 4
RAX2133 Arabidopsis TF 4
RAX3133 Arabidopsis TF 8
REV134 Arabidopsis TF 6
TFL1% Arabidopsis TF 5
BA11® Maize TF 5



NAM® Petunia hybrida TF 2
LF38 Pisum sativum TF 17
MADS5'% Rice TF 16
MADS71% Rice TF 15
MADS55% Rice TF 0
MADS56'% Rice TF 9
MADS57140 Rice TF 9
MOC14 Rice TF 0
OsLAX142 Rice TF 0
OsLAX2142 Rice TF 0
PCF14 Rice TF 0
PROG1'# Rice TF 0
Lsi4 Tomato TF 2
Splde Tomato TF 19
Sub total 37 (22) TF 189 (95)
AGH Arabidopsis Other 6
AP1148 Arabidopsis Other 6
AP314 Arabidopsis Other 4
ASK 1150 Arabidopsis Other 3
CNA®! Arabidopsis Other 2
EMF11%2 Arabidopsis Other 4
ER®% Arabidopsis Other 3
ERA1™ Arabidopsis Other 3
LOB™® Arabidopsis Other 4
PHAB® Arabidopsis Other 3
PHAV% Arabidopsis Other 2
PNH’ Arabidopsis Other 3
SEU™®E Arabidopsis Other 0
SPL9 Arabidopsis Other 4
SPS1160 Arabidopsis Other 3
STIPL Arabidopsis Other 4
SyD?e2 Arabidopsis Other 0
FEA213 Maize Other 0
RA1164 Maize Other 0
RA216° Maize Other 0



RA3166 Maize Other 20

TD1¢7 Maize Other
APQ1168 Rice Other
AP(Q216° Rice Other
DEP1'7° Rice Other
FON111 Rice Other 10
FON41" Rice Other 0
Fzpi’ Rice Other 0
IPA1L Rice Other 0
LA1L Rice Other 0
LPA11 Rice Other 0
MST413 Rice Other 4
NYC3!7’ Rice Other 4
OGR118 Rice Other 2
OsDW3% Rice Other 4
OSH1'"® Rice Other 4
OsSPL 1418 Rice Other 0
SP1146 Rice Other 3
Spk(t)*e! Rice Other 8
TAC118 Rice Other 0
TAW1183 Rice Other 9
WFP17 Rice Other 0
Sub total 42 (17) Other 127 (54)
Total 256 (163) 1080 (672)
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Supplementary Table S14. Primers used for cloning of the genomic DNA fragments of
Bna.A02.CLV2 (BnaA02g12070D), Bna.C07.AHK4 (BnaC07g21260D), and
Bna.A09.SLY2 (BnaA09g02870D) gene in Brassica napus.

Gene Primer Sequence (5°—3°)

Bra A02.CLV?2 CLV2 F  ATGGTGAAGACTGCATATCT
(BnaA02g12070D) CLV2 R TTAACCTTTGGTCTGGAGAA
Bna.CO7.AHKA AHK4 F ATGTTCAATCCTTTCACAAC
(BnaC07921260D) ~ AHK4 R TCAACTTTGGCTACATGACG
Bna.A09.SLY?2 SLY2_F ATGTCGAAGAAACGAATTGG
(BnaA09g02870D) SLY2 R TCAGACGACGTTGACGGGCA
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Supplementary Figure S2. Distribution of the 20 plant architecture and yield traits in the HJ_DH population derived from the cross of Hua_5 and J7005 in the year of 2010-2011 in Wuhan (WHZ10).
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Supplementary Figure S3. Distribution of the 20 plant architecture and yield traits in the HJ_DH population derived from the cross of Hua_5 and J7005 in the year of 2010-2011 in Huanggang (HG10).
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Supplementary Figure S4. Distribution of the 20 plant architecture and yield traits in the HJ_DH population derived from the cross of Hua_5 and J7005 in the year of 2011 in Gansu (GS11).
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M v K T A Y L T L F F F L F S P S L L L A Q S Q P P E I D P Q
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M I K I A D VF T L F ¥ ¥ I F V ¥F S P s L P L A Q S QO L P D L D P 0O
*hkk Kk kkkk kkkk kk Kk Kkk kkkkkkkkkx *k kkkkkkkkkk kk Kkkk khkkkkkkkkkkk kkkk *kkk *k *k kkkkkkkkk*

110 120 130 140 150 160 170 180 190 200

ACAAAGCCTCGCTATTGATACTCCGCGTTTCGATTCACGACCCCAATCGAAGCTTATCGACATGGTACGGCTCATCATGTTCCAACTGGACAGGTCTAGC

b K A S L L I L RV S I HD PN RS L ST WY G S s C S N W T G L A
ACAAAGCCTCGCTATTGATACTCCGCGTTTCGATTCACGACCCCAATCGAAGCTTATCGACATGGTACGGCTCATCATGTTCCAACTGGACAGGTCTAGC
b K A S L L I L RV S I HD PN R S L ST WY G S sS C S N W T G L A
ACAAAGCCTCGCTATTGATACTCCGCGTTTCGATTCACGACCCCAATCGAAGCTTATCGACATGGTACGGCTCATCATGTTCCAACTGGACAGGTCTAGC
b K A S L L I L RV S I HD PN RS L ST WY G S s C S N W T G L A
ACAAAGCTTCTTTATTGATATTCAGAGTTTCGATTCACGACCTAAATCGAAGCTTATCGACATGGTACGGCTCATCGTGTTCTAACTGGACAGGTCTAGC
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c ¥ Yy A S RPSL s VL NLADWNSILV GG UL P s CUL G S L S E L T
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Hua 5

J7005

AtCLV2

Clustal Consensus

| 1%1 | 1%20 | 1%3 | 1%40 | 1%5 | 1%60 | 1%7 | 1%80 | 1%9 | 1?00

GGCGAAATCCAGCCGGAGCTCGACGCGTTGGACAGCCTGAAGATACTTGACATAAGCAGCAACAGGATCTCTGGCGAGATCCCGCTGACTCTAGCCGGCC

- B I ¢ P E L DAL D S L K I L DI S S N R I s G E I P L T L A G
GGCGAAATCCAGCCGGAGCTCGACGCGTTGGACAGCCTGAAGATACTTGACATAAGCAGCAACAGGATCTCTGGCGAGATCCCGCTGACTCTAGCCGGCC
- B I ¢ P E L DAL D S L K I L DI S S N R I s G E I P L T L A G

GGCGAAATCCAGCCGGAGCTCGACGCGTTGGACAGCCTGAAGATACTTGACATAAGCAGCAACAGGATCTCTGGCGAGATCCCGCTGACTCTAGCCGGCC

GGCGAAATACAACCCGAGCTTGATGCGTTGGATAGTCTAAAGATACTGGACATAAGCAACAACCATATATCCGGTGAGATCCCGCTTACTTTAGCTGGTC

- & I ¢ p E L D AL D S L K I L DI S NN H I S G E I P L T L A G
*hkkkhkhkkk *kk kk kkkkk kk kkkkkkkk *k *k *kkkkkkkk khkkkkkkkkkx *kkk kk kk kk kkkkkkkkkkk Khkk kkkk *k *

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1?00

TGAAGTCGCTAGAGATTGTGGACATAAGCTCCAACAACCTCTCGGGAAGCCTTAACGAGGCCATTACCAAATGGTCCAACCTCAAGTACCTCTCTCTCGC

L K s L E I vVvDI S S NNILS G S L NEA ATITI KW S N L K Y L S L A
TGAAGTCGCTAGAGATTGTGGACATAAGCTCCAACAACCTCTCGGGAAGCCTTAACGAGGCCATTACCAAATGGTCCAACCTCAAGTACCTCTCTCTCGC
L K s L E I vVvDI S S NNILS G S L NEA ATITI KW S N L K Y L S L A

TGAAGTCGCTAGAGATTGTGGACATAAGCTCCAACAACCTCTCGGGAAGCCTTAACGAGGCCATTACCAAATGGTCCAACCTCAAGTACCTCTCTCTCGC

TGAAGTCTCTAGAGATTGTGGATATAAGTTCCAACAACCTCTCGGGGAACCTTAATGAAGCCATTACCAAATGGTCCAACCTCAAGTATCTTTCTCTTGC
L K s L E I vDI S S NNILS G NLNU EA ATITI KW S N L K Y L S L A

hhkkhkkhkk hhkhkhkkhkhkkhkhkhkhkkhk hhkhkkhkhk hhkkhkhkhkhkkhkhkhkhkkhkhkkhk * dhkhkkhkk *k dhkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhkhkk *k *hkkkkx *%

1?1 | 1?20 1?3 | 1440 1?5 | 1?60 1?70 | 148 1?90 | 1500

AAGGAACAAGTTCAGCGGGACGCTTCCTTCTTGGCTGTTCAAGTTCGAAAAGATCCAAATGATGGACTACTCCAGCAACAGATTCTCATGGTTCATACCT

R N K ¥ s 6T L P S WL F K F E K I O MMUDY s s N R F S W F I P
AAGGAACAAGTTCAGCGGGACGCTTCCTTCTTGGCTGTTCAAGTTCGACAAGATCCAAATGATGGACTACTCCAGCAACAGATTCTCATGGTTCATACCT
R N K ¥ s 6T L P S WL F K F¥FF D K I O0OMMUDY s s N R F S W F I P

AAGGAACAAGTTCAGCGGGACGCTTCCTTCTTGGCTGTTCAAGTTCGAAAAGATCCAAATGATGGACTACTCCAGCAACAGATTCTCATGGTTCATACCT

CCGGAACAAGTTTAGTGGAACACTTCCTTCTTGGTTGTTCAAGTTTGACAAAATCCARATGATTGACTACTCCAGCAACAGATTCTCTTGGTTCATACCA
R N K ¥ s 6T L P S WL F K F¥F DK I OMTIDY S s N IR F S W F I P

dhkhkhkhkhkkhkhkk *k kk khk hhkkhkhkkhkhkhkhkkkhk hhkkhkhkkhkhkkhk hhk hhk hhkhkhkkhkhkhkhkhkhk khkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhk khkkhkhkkhkhkkhk

| 1?1 | 1?20 | 1?3 | 1?40 | 1?50 | 1?60 | 1?7 | 1?80 | 1?9 | 1?00
GACGATAACTTGAACAGCACACGCTTCAAGGATTTTCGGACCGCTGGA TCTTCAGTGCCACCGGGGAAAGTGGAGATCAAGATATCAGCAA
p b N L N S T R F K D F R T A G s s v P P G K V E I K I s A
GACGATAACTTGAACAGCACACGCTTCAAGGATTTTCGGACCGCTGGA TCTTCAGTGCCACCGGGGAAAGTGGAGATCAAGATATCAGCAA
p b N L N S T R F K D F R T A G s s v P P G K V E I K I s A
GACGATAACTTGAACAGCACACGCTTCAAGGATTTTCGGACCGCTGGA TCTTCAGTGCCACCGGGGAAAGTGGAGATCAAGATATCAGCAA

GACGATAACTTAAACAGCACACGCTTCAAAGATTTTCAGACCGGTGGAGGTGAAGGATTTGCTGAGCCACCAGGAAAAGTAGAGATCAAAATATCAGCAG

p bp N L NS TR F KD F QT GG G G E G F A E P P GG KV E I K I S A
KhhkhkhkhkhkArkhk*k Khkkhkhkhkhkkkkhkkkhdhd *hkkhkkkkx *kkkkkx *kkk * k k k kkkkkk Kkk hkkkk *khkkkkkkk kkkkkkkkk

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1700

ATGTGGTTGCTAAAGAGGAACTAGCCTTCAGCTACGATCTCTTGTCAATGGTTGGGATCGATCTTTCCGACAATCTGTTACACGGAGAAATACCTGAAGC

N V V A K E EL A F s Y DLLL S MV GG I DU L S DNTIL L HGE I P E A
ATGTGGTTGCTAAAGAGGAACTAGCCTTCAGCTACGATCTCTTGTCAATGGTTGGGATCGATCTTTCCGACAATCTGTTACACGGAGAAATACCTGAAGC
N V VA K E EL A F s Yy DLL S MV GG I DL S DNTUL L HGE I P E A

ATGTGGTTGCTAAAGAGGAACTAGCCTTCAGCTACGATCTCTTGTCAATGGTTGGGATCGATCTTTCCGACAATCTGTTACACGGAGAAATACCTGAAGC

CTGTTGTTGCTAAAGATGAATTAAGTTTCAGCTACAATCTATTGTCTATGGTTGGGATCGATCTTTCTGACAATCTATTACATGGAGAGATCCCAGAAGC

AV V A K D EL S F S Yy NL L s MV 6 I DL s DN L L H G E I P E A
*hkk kkkkkkkkkkk kkk Kk hhkKkKKKKKK Khkhkk Khhkkkk hhhhhhkhkhkkrkkkAAAAkkkk khkkkkkkk *hkkkk *khkkkk **k **k *kkkkk

| 1?1 | 1720 | 1?3 | 1740 | 1?5 | 1760 | 1?7 | 1780 | 1?9 | 1?00

TTTGTTCAGACAGAAGAACATCGAGTACTTGAACTTGTCGTACAACTTCCTTGAAGGCCAGCTTCCACGTTTAGAGAAGCTGCCGAGGCTAAAGGCCTTA

L ¥ R Q K NI E Y L N L S ¥ N FFF L E G QO L P R L E K L P R L K A L
TTTGTTCAGACAGAAGAACATCGAGTACTTGAACTTGTCGTACAACTTCCTTGAAGGCCAGCTTCCACGTTTAGAGAAGCTGCCGAGGCTAAAGGCCTTA
L ¥ R Q K NI E Y L N L S Y N FF L E G QO L P R L E K L P R L K A L

TTTGTTCAGACAGAAGAACATCGAGTACTTGAACTTGTCGTACAACTTCCTCGAAGGCCAGCTTCCACGTTTAGAGAAGCTGCCGAGGCTAAAGGCCTTA

TTTGTTCAGACAGAAGAATATTGAGTACTTGAACTTGTCCTACAACTTCCTTGAAGGTCAGCTTCCACGTCTAGAGAAGCTGCCAAGGTTAAAGGCCTTA
L ¥ R Q K NI E Y L N L S Y N FF L E G QO L P R L E K L P R L K A L

hhkhkhkkhkhkkhkhkhkhkkhkhkkhkk *k dhhkhkhkhkhkkhkhkhkhhkhkhkdkhkhk hhkhkhkkhkhkhkhhkdhk hhkhkkhk hhkkhkhkhkhkkhkhkkh hhkkhkhkkhkhkhkhkkhkdx dhkk khkhkkhkkhkhkkkk
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| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1?00

GATCTTTCACACAACTCTCTGTCAGGTCAAGTCACTGGAAATGTCTCAACTCCTCCAGGACTGACTCTTCTGAATCTGTCTCACAACTGTCTCTCTGGAA

p L s HN S L s G Q VTGNV SsSs TP P GG L T UL L NL S HDN C L S G
GATCTTTCACACAACTCTCTCTCAGGTCAAGTCACTGGAAATGTCTCAACTCCTCCAGGACTGACTCTTCTGAATCTGTCTCACAACTGTCTCTCTGGAA
p L s HN S L s G Q VTGNV SsSs TP P GG L T UL L NL S HDN C L S G

GATCTTTCACACAACTCTCTGTCAGGTCAAGTCACTGGAAATGTCTCAACTCCTCCAGGACTGACTCTTCTGAATCTGTCTCACAACTGTTTCTCTGGAA

GATCTTTCACACAACTCTCTGTCAGGTCAAGTCATTGGAAACATCTCAGCTCCTCCAGGACTAACCCTACTGAACCTATCGCACAACTGTTTCTCTGGTA
p L s HN S L s G Q vV I1I NI S AP P GG L T UL L NL S HN C F S G

hhkkhkkhkhkkhkhkhkhkkhkhkkhkhkhkhx hhkkhkhkhkhkkhkhkkhkkx *kkkkk *hkhkhkk Khhkhkkhkhkkhkkhkhkkhk khk hhk hhkkhkk *k *kk khkhkkhkhkhkhkk *khkkkkkx *

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 2?00

TCGTTACTGAGAAAGAAGGGCTTGGGAAGTTTCCAGGGGCTTTGGTTGGGAACCCGGAACTTTGTGTGGAATCTTCAGGGAACAAGTGTGATCCTGCARA

I v T E K E G L G K ¥ P G A LV GNP EILTCVE S s G N K C D P A N
TCGTTACTGAGAAAGAAGGGCTTGGGAAGTTTCCAGGGGCTTTGGTTGGGAACCCGGAACTTTGTGTGGAATCTTCAGGGAACAAGTGTGATCCTGCARA
I v T E K E G L G K ¥ P G A LV GNP EILTCVE S s G N K C D P A N

TCGTTACTGAGAAAGAAGGGCTTGGGAAGTTTCCAGGGGCTTTGGTTGGGAACCCGGAACTTTGTGTGGAATCTTCAGGGAACAAGTGTGATCCTGCARA

TCATTACCGAGAAAGAAGGGCTCGGGAAGTTTCCAGGGGCGTTGGCCGGAAATCCGGAACTGTGTGTGGAAACTCCCGGAAGCAAGTGTGACCCGGCARA
I I T E K E G L G K ¥ P G A LAGNU®PETLTCVET?P G S K CD P A N

*k hhkkk hhkhkhkkhkhkkhkhkhkhkkhk hhkkhkhkkhkhkkhkkhkhkkhkkk *hkkkx *k kk Kkhkhkkhkhkkk hhkkhkhkkhkkk kk k kk * khhkhkkkkkkk kk kkkkk

2?1 | 2?20 2?3 | 2?40 2?5 | 2?60 2?70 | 208 2?90 | 2100

CATTGATGCATCACAAGAGGAGATATATCAAAACGAGTTGGTGGAAGGACCGATATCGATTTGGATATTCTGCTTAAGCGCCTTTATTAGCTTTGATTTT

I D A S QEE I Y QN E LV EG®P I s I W I F CL S A F I S F D F
CATTGATGCATCACAAGAGGAGATATATCAAAACGAGTTGGTGGAAGGACCGATATCGATTTGGATATTCTGCTTAAGCGCCTTTATTAGCTTTGATTTT
I D A S QEE I Y QN E LV EG®P I s I W I F CL S A F I S F D F

CATTGATGCATCACAAGAGGAGATATATCAAAACGAGTTGGTGGAAGGACCGATATCGATTTGGATATTCTGCTTAAGCGCCTTTATTAGCTTTGATTTT

CATTGATGCATCACAAGAGGAAATATATCAAAACGAATTGGTGGAAGGACCGATATCTATTTGGATATTCTGCTTAAGTGCGTTTATTAGCTTCGATTTT
I D A S QEE I Y QN ELV EG?P I s I W I F CL S A F I S F D F

hhkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkk dhhkhkhkhkhkkhkhkhkhkhkhkhk hhkkhkkhkhkkhkhkhkhkhkhkhkkhkhkhkhx hhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhk hhk hhkkhkkhkhkkhkhkk *hkhkkkx

| 2}1 | 2}20 | 2}3 | 2}40 | 2}5 | 2}6

GGAGTGTTGGGTATCTTCTGCTCATCTCGTGCTCGGAGTTATATTCTCCAGACCAAAGGTTAA

- v L 6 I ¥F ¢C s s R A R S Y I L O T K G *
GGAGTGTTGGGTATCTTCTGCTCATCTCGTGCTCGGAGTTATATTCTCCAGACCAAAGGTTAA
- v L 6 I ¥F ¢C s s R A R S Y I L O T K G *

GGAGTGTTGGGTATCTTCTGCTCATCTCGTGCTCGGAGTTATATTCTCCAGACCAAAGGTTAA

GGAGTGTTAGGTATCTTTTGCTCAGCTCGTGCTCGTAGTTATATTCTTCAGACCAAAGCTTAA
- v L 6 I ¥F ¢ s A R AR S Y I L QO T K A *

hhkkhkkhkhkk Khhkhkkhkhkkhk hhkkhkhkk dhhkhkkhkhkkhhkkhk hhkhkhkhkkhkhkkhkk dkhkhkkhkkhkhkk *kkkx

Supplementary Figure S5. Alignment of the nucleotide sequences of CLV2 genes (BnaA02g12070D; no intron)

and predicated CLV2 amino acid sequences from Brassica napus reference genome (Darmor-bzh), the two

parents (Hua_5 and J7005), and Arabidopsis (AT1G65380.1). The red box refers to the premature termination of

amino acid translation caused by point mutation in J7005.



Ref (BnaA09g02870D)

Hua_5

J7005

AtSLY2

Clustal Consensus

Ref (BnaA09g02870D)

Hua_5

J7005

AtSLY2

Clustal Consensus

Ref (BnaA09g02870D)

Hua_5

J7005

AtSLY2

Clustal Consensus

Ref (BnaA09g02870D)

Hua_5

J7005

AtSLY2

Clustal Consensus

Ref (BnaA09g02870D)

Hua_5

J7005

AtSLY2

Clustal Consensus
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ATG TCGAAGAAACGAATTGGAATGGTCGAGAAAAGTAACAACAAGAGACAACGAGTGAACCTTGTTCC TCTCCATCAACGACRACLCATGACG
M s K K R I 6 M V E K S N N KR Q R V N L V P

F S I N DJINJH D

ATG TCGAAGAAACGAATTGGAATGGTCGAGAAAAGTAACAACAAGAGACAACGAGTGAACCTTGTTCCCGAGITCTCCATCAACGACCACLCATGACG

M s K K R I G MV E K S N N KR QO R V N L V P|E
ATG TCGAAGAAACGAATTGGAATGGTCGAGAAAAGTAACAACAAGAGACAACGAGTGAACCTTGTTCCCRA

F s I N D|H]H D
TCTCCATCAACGACRACLATGACG

M s K K R I 6 M V EK S N N KR QO R V N L V P F S I N DJINJH D
ATGTCGTCGGAGAAACGTGTAGGCATGGTCGAGAAAAGTAACAACAAGAGACAAAGAGTGAACCAAGTTCCG TCAGCATCAACGACCACLCACGACG
M s S E K RV ¢ MV E K S NN KR QR V N QO V P F S I N DJHJH D
%k k Kkk kkkkkkk ok kk RkkkR Ak A ARk kAR hh AR Ak khhhkhhhdhhk khkkhhhhkk  kkkhkk  Khkk  Akkkkkkkkk Khkk kkkk

110 120 130 140 150 160 170 | 180 190 200

i
TGCTGGTAGAGATCCTCCGGCGACTAGACGGCCCTTCTCTATGCTCAGCCGCTTGCGTGTGCCGTETTIedrCdeCcCGTGGCTCGCAACGACTCAATATG
v L v E I L R R L D G P s L C S A A C V C RJLJW]JS}A V A R N D S I W

TGCTGGTAGAGATCCTCCGGCGACTAGACGGCCCTTCTCTATGCTCAGCCGCTTGCGTGTGCCGTETTIFGEI TGGCCGTGGCTCGCAACGACTCAATATG
v L v E I L R R L D G P s L C S A A C V C RJV]WJL}A V A R N D S I W

TGCTGGTAGAGATCCTCCGGCGACTAGACGGCCCTTCTCTATGCTCAGCCGCTTGCGTGTGCCGTETTIFGEICGGCCGTGGCTCGCAACGACTCAATATG
v L v E I L R R L D G P s L C S A A C V C RJLJW]JS}A V A R N D S I W

TTCTTGTTGAAATCCTCCGGCGACTAGACGGTTCATCTCTCTGTTCAGCTGCATGTGTGTGCCGTETTIFGEICAGCCGTGGCTCGAAACGACTCTATATG

v L v E I L R R L D G S S L C S A A C V C RJL|W

0

AV A R N D S I W

* kk kk kk hkkhkkhkkhkhkkhkhkkhkkhkhkkkk * kkkkk kk khkkkk kk hkk hhkkhkkhkkkk khkkkkk khkhkkkhkkhkhkkk hhkkhkhkkhkkx *kkkk

| 210 | 2%0 | 230 | 2?0 | 250 | 2?0 | 270 | 2?0 | 290 3?0

GGAAGAGCTCTGTTTCCGACAAGTGTCACCACGACCTTCACTTTCCATACGCTCCGTTGTGTCAGCTCTCGGTGGCTACCGACGTCTCTACTTCCTCTGC

EE L C F R QV s P R P S L s I RSV VS AL G G Y R R L Y F L C
GGAAGAGCTCTGTTTCCGACAAGTGTCACCACGACCTTCACTTTCCATACGCTCCGTTGTGTCGGCTCTCGGTGGCTACCGACGTCTCTACTTCCTCTGC
EE L C F R QV s P R P S L s I RSV VS AL G G Y R R L Y F L C
GGAAGAGCTCTGTTTCCGACAAGTGTCCCCACGACCTTCACTTTCCATACGCTCCGTTGTATCGGCTCTCGGTGGCTACCGACGTCTCTACTTCCTCTGC
EE L C F R Vs P R P S L s I R SV VS AL G G Y R R L Y F L C
GGAAGAGCTCTGTTTCCGACAAGTGTCACCACGACCATCTTTGTCTCTTCGTTCCGTTGTGTCGGCTCTTGGTGGCTACCGATGTCTCTACTTCCTCTGT
EE L C F R Vs P R P S L S L RS VV S AL G G Y R CUL Y F L C

dhkkhkkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhkkk *hkkkhkkkkx **% * k% * kk hhkkhkkhkkk kk khkkkk hhkkhkhkhkhkkhkhkkk hhkkhkhkkhkkhkhkkhkhkkhk

| 310 | 3%0 | 330 | 3?0 | 350 | 3?0 | 370 | 3?0 | 3?0 | 4?0

ATCCGTCCCTTCCTCGCACGACTCCCTAAGATTCTCTGGAGCCAAGACCAGCTTCAGCTCTCACTCTCTCTTTACTGTGTCCACTATTACGAGCGCATTT

I R P ¥ L A RL P K I L W S QD 0L ©OL S L S L Y CV HY Y E R I
ATCCGTCCCTTCCTCGCACGACTCCCTAAGATTCTCTGGAGCCAAGACCAGCTTCAGCTCTCACTCTCTCTTTACTGTGTCCACTATTACGAGCGCATTT
I R P ¥ L A R L P K I L W S © D L L S L S L Y CV HY Y E R I
ATCCGTCCCTTCCTCGCACGACTCCCTAAGATTCTCTGGAGCCAAGACCAGCTTCAGCTCTCACTCTCTCTTTACTGTGTCCACTATTACGAGCGCATTT
I R P ¥ L A RL P K I L W S QD 0L L S L S L Y CV HY Y E R I
ATCCGTCCCGTCCTGGCACGACTCCCTAAGCTTCTTTGGACACGAGACCAGCTTCAGCTCTCTCTGTCACTTTACTGTGTCCATTACTACGAGCGCCTCT
I R P VL A RL P KL L W TRDOIL UL S L S L Y CV HY Y E R L

hhkkhkkhkhkkk hhkkk hhkhkhkhkkhkhkkhkhkhkhkkk *hkkk *hkkk * hhkkhkkhkhkkhkhkhkhkkhkhkkhkhkk *k *k dhhkhkkhkhkkhkkhkhkkhkk *kx *khkkkhkkxkkkx *x *

410 420 430 440 450 460 470

T e e e e e o
ACGTCGGCGC CGCGCCACCTTCTTCACTCATGTTCCTTCGAATGCCCGTCAACGTCGTCTGA
Y vV G A AP P S s L M F L R M P V N V V *
ACGTCGGCGC CGCGCCACCTTCTTCACTCATGTTCCTTCGAATGCCCGTCAACGTCGTCTGA
Y vV G A AP P S s L M F L R M P V N V V *
ACGTCGGCGC CGCGCCACCTTCTTCACTCATGTTCCTTCGAATGCCCGTCAACGTCGTCTGA
Y vV G A AP P S s L M F L R M P V N V V *
ACGTCGGCGCGTGGCTTGGAGACGCGCCACCTTCGTCGCTTATATTTCTTCGGAAGCCCGTTAACGTTGTCTGA
Yy v c A W L G D AP P S S L I F L R K P V N V V *
*hkkkkkhkkkKx kkkkhkkkkkhkkk hk Kkk kk kk *hkkkk Kk *kkkkk kkkkk *kkkkx

Supplementary Figure S6. Alignment of the nucleotide sequences of SLY2 genes (BnaA09g02870D; no intron)

and predicated SLY2 amino acid sequences from Brassica napus reference genome (Darmor-bzh), the two

parents (Hua_5 and J7005), and Arabidopsis (AT5G48170.1). The red boxes refer to the different amino acids

between Hua_5 and J7005 caused by point mutation.
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ATGTTCAATCCTTTCACAACTCATCACAGGTAACCGAAAATCAATTATTTTTCTGTTAGTTAAAAAAAATTGCAGCAACTCTCTGTCTTTCTCTTCCATG
ATGTTCAATCCTTTCACAACTCATCACAG

M F N P F T T H H S
ATGTTCAATCCTTTCACAACTCATCACAGGTAACCGAAAATCAATTATTTTTCTGTTAGTTAAAAAAAATTGCAGCAACTCTCTGTCTTTCTCTTCCATG
ATGTTCAATCCTTTCACAACTCATCACAG

M F N P F T T H H S
ATGTTCAATCCTTTCACAACTCATCACAGGTAACCGAAAATCAATTATTTTTCTGTTAGTTAAAAAAAATTGCAGCAACTCTCTGTCTTTCTCTTCCATG
ATGTTCAATCCTTTCACAACTCATCACAG

M F N P F T T H H S
ATGTTCAATCCTCTCACAACTCATTACAG

M F N P L T T H Y S

khkkhkkhkhkkhkhkkdx hhkkhkkhkhkkhkkk *hkkxxkx

110 120 130 140 150 160 170 180 190 200

TGCGCCTCTCGAAAATTTCGGCTTTATTTTTATTTTTATTATGCTTCGTTGTTTTTGTGCTGTTGTGTTTTCTTTGTTTGGTCAAAGCTTTGTTTTTTTG

TGCGCCTCTCGAAAATTTCGGCTTTATTTTTATTTTTATTATGCTTCGTTGTTTTTGTGCTGTTGTGTTTTCTTTGTTTGGTCAAAGCTTTGTTTTTTTG

TGCGCCTCTCGAAAATTTCGGCTTTATTTTTATTTTTATTATGCTTCGTTGTTTTTGTGCTGTTGTGTGTTCTTTGTTTGGTCAAAGCTTTGTTTTTTTG

| 210 | 2%0 | 230 | 2?0 | 250 | 2?0 | 270 | 2?0 | 290 3?0

TTTGTTTGGATTTAAGACAGTGAACATAGCTGTGAACTTGTTCCGAGAAGAAACATCAACTAAACATTTCACGCCTGTAAAGAACCTTATGATTAGTGTC

TTTGTTTGGATTTAAGACAGTGAACATAGCTGTGAACTTGTTCCGAGAAGAAACATCAACTAAACATTTCACGCCTGTAAAGAACCTTATGATTAGTGTC

TTTGTTTGGATTTAAGACAGTGAACATAGCTGTGAACTTGTTCCGAGAAGAAACATCAACTAAACATTTCACGCCTGTAAAGAACCTTATGATTAGTGTC

| 310 | 3%0 | 330 | 3?0 | 3?0 | 3?0 | 370 | 3?0 | 3?0 | 4?0

TTGCTTAATCATTCCTCTGACAATTAATTAACCGAARACCCCCATTTCTTTAATTTATTTTAAACTAATGCTCACCTCTGTAGCAAACCTTCGGAAACTGA

TTGCTTAATCATTCCTCTGACAATTAATTAACCGAAACCCCCATTTCTTTAATTTATTTTAAACTAATGCTCACCTCTGTAGCAAACCTTCGGAAACTGA

TTGCTTAATCATTCCTCTGACAATTAATTAACCGAAACCCCCATTTCTTTAATTTATTTTAAACTAATGCTCACCTCTGTAGCAAACCTTCGGAAACTGA

410 420 430 440 450 460 470 480 490 500

GCAAAGTTCCTTCTTTTGAGAGTAGTCCCATGCGTTGAGAAAAAGTTTCTTGAATTTGCCAARAAAAAAAACCTCTCTTTTTGGTTTATGCTTTGTTAATG

GCAAAGTTCCTTCTTTTGAGAGTAGTCCCATGCGTTGAGAAAAAGTTTCTTGAATTTGCCAARAAAAAAAACCTCTCTTTTTGGTTTATGCTTTGTTAATG

GCAAAGTTCCTTCTTTTGAGAGTAGTCCCATGCGTTGAGAAAAAGTTTCTTGAATTTGCCAARAAAAAAAACCTCTCTTTTTGGTTTATGCTTTGTTAATG
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Clustal Consensus

Ref_Genome

Ref_CDS

Hua_5_Genome

Hua_5_CDS

J7005_Genome
J7005_CDS

AtAHK4

Clustal Consensus

Ref_ Genome

Ref_CDS

Hua_5_Genome

Hua_5_CDS

J7005_Genome
J7005_CDS

AtAHK4

Clustal Consensus

Ref_ Genome

Ref_CDS

Hua_5_Genome

Hua_5_CDS

J7005_Genome
J7005_CDS

AtAHK4

Clustal Consensus

Ref_ Genome

Ref_CDS

Hua_ 5_Genome
Hua_5_CDS

| 5}0 | 5?0 | 530 | 5?0 | 550 | 5?0 | 570 | 5?0 | 590 | 6?0

TATTGATAAACACGCAAAACAATGTTTATGGTAAGCTCTAATCATACCACTAGGCATGCTTGTTATGTTGTTATATGAATGCGTAAGTCACACACACACT

TATTGATAAACACGCAAAACAATGTTTATGGTAAGCTCTAATCATACCACTAGGCATGCTTGTTATGTTGTTATATGAATGCGTAAGTCACACACACACT

TATTGATAAACACGCAAAACAATGTTTATGGTAAGCTCTAATCATACCACTAGGCATGCTTGTTATGTTGTTATATGAATGCGTAAGTCACACACACACT

| 610 | 6?0 | 630 | 6?0 | 650 | 6?0 | 670 | 6?0 | 690 7?0
AACATTCCTCTGTCTCTCCATTGTTTTGTAGCTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGAAAAGGAGCCAAGAACAACA
CTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGAAARAGGAGCCAAGAACAACA
s b M N WAL NN P N P E E K E P R T T
AACATTCCTCTGTCTCTCCATTGTTTTGTAGCTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGARAAAGGAGCCAAGAACAACA
CTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGAAARAGGAGCCAAGAACAACA
s b M N WAL NN P N P E E K E P R T T
AACATTCCTCTGTCTCTCCATTGTTTTGTAGCTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGGAAAGGAGCCAAGAACAACA
CTCAGATATGAACTGGGCACTCAACAACCCAAATCCTGAAGGARAGGAGCCAAGAACAACA

s b M N WAL NN P N P E G K E P R T T
CTCAGATATGAACTGGGCACTCAACAATCATCAAGAAGAAGAAGAAGAGCCACGAAGAATTGAAATTTC
s b M N WAL N NHOQ E E E E E P R R I E I S
dhkhkhkkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkkhkhkkkx *x * *kkk Kk *k *kkhkkkkk *kk *x%k
710 720 730 740 750 760 770 780 790 800
e e e e e e e I T e
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTCCAGAAAAATCGATTTC
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTCCAGAAAAATCGATTTC
T ¢ S S D F Y H L G A K D s P O K S R K I D F
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTCCAGAAAAATCGATTTC
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTCCAGAAAAATCGATTTC
T ¢ S S D F Y H L G A K D s P O K S R K I D F
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTTCAGAAAAATCGATTTC
ACCCAAAGCAGCGATTTTTATCATCTGGGCG CTAAAGATTCGCCACAAAAGTTCAGAAAAATCGATTTC
T ¢ S S D F Y H L G A K D s P O K F R K I D F
TGATTCCGAGTCACTAGAAAACTTGAAAAGCAGCGATTTTTATCAACTGGGTGGTGGTGGTGCTCTGAATTCGTCAGAAAAGCCGAGAAAGATCGATTTT
p s E s L E N L K S S D F Y O L e - 6 66 A L N S S E K P R K I D F
*khkhkhkkhkkhkhkkhkhkhkhkkhkhkkhx *hkkkkx % * % *hkkkk *kk *kkkkk khkkkk *kkkkkkk
810 820 830 840 850 860 870 880 890 900
e e e e e e e T T e
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTAGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTAGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
w R S - L M G F A K M 0 H S v A vV K M N N s N N N D O
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTAGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTAGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
w R S - L M G F A K M 0 H S v A vV K M N N s N N N D O
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTGGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
TGGCGTTCTGGGTTGATGGGTTTCGCCAAGATGCA GCATTCAGTGGCGGTGAAGATGAACAACGGTAATAATAACGACCAAG
w R S - L M G F A K M 0 H S v A vV K M N N s N N N D O
TGGCGTTCGGGGTTGATGGGTTTTGCGAAGATGCAGCAGCAGCAACAGCTTCAGCATTCAGTGGCGGTGAAGATGAACAATAATAATAATAACGATCTAA
w R s G L M G F A KM QO OOOQOQULQH S VAV KMNNNN N N D L
hhkkhkhkhkhkk *hhkhkkhkhkkhkhkhkhkkhkkx *k *kkhkkkkk Kkhkhkkhkhkkhkk *hkhkhkkhkkhkhkkhkkhkhkkkk *hkhkkkhkkkhkkkkx *x %

910 920 930 940 950 960 970 980 990 | 1000

TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCAAAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG
TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCAAAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG
v 6 N K K 6 s T F I 0 EHRAULTLU?PIKSGUL I L WTTI I V G F I S R

TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCAAAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG
TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCAAAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG



v 6 N KX K G S T FfF I 0 EH RAULIL?PKGUL I L W T I I V G F I S R G

J7005_Genome TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCARAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG
J7005_CDS TGGGTAACAAAAAGGGGTCGACTTTCATACAGGAACACAGAGCTTTATTACCARAGGGCTTGATTCTGTGGACCATCATCGTTGGGTTTATAAGCAGAGG
v 6 N X K 6 s T F I 0 EHRAILTLUPI K GULILWTTI I V G F I S R G
AtAHK4 TGGGTAATAAAAAAGGGTCAACTTTCATACAAGAACATCGAGCATTGTTACCARAAAGCTTTGATTCTGTGGATCATCATTGTTGGGTTTATAAGCAGTGG
M 6 N K K s T F I Q EHRATLTLUPI KA AILTIILWTITITIV G F I S S G

Clustal Consensus khkkkhkkk Khhkhkkk hhkkkk khkkkhkhkkhkhkkkx *hkkkx khkkk *k kkkkkkkk X khkhkkhkhkhkhkhkkhkhkk hhkhkhkkk *hkhkkhkhkkhkhkkhkhkkhhkkdx k%

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1}00
Ref_Genome GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
Ref_ CDS GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
I Y R WMDD T S KV RIREEVL Vs M CD O RARMTILOQOD Q F S
Hua_5_Genome GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
Hua_5_CDS GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
I Y R WMDD T S KV RIREEVL Vs M CD O RARMTILOQOD Q F S
J7005_Genome GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
J7005_CDS GATTTACCGGTGGATGGATGATACCAGCAAGGTCAGAAGAGAAGAGGTTTTGGTTAGTATGTGTGATCAGAGAGCGAGGATGTTGCAGGATCAGTTTAGT
I Y R WMDD T S KV RIREEVL Vs M CD O RARMTILOQOD Q F S
AtAHK4 GATTTATCAGTGGATGGATGATGCTAATAAGATTAGAAGGGAAGAGGTTTTGGTCAGCATGTGTGATCAAAGAGCTAGAATGTTGCAGGATCAATTTAGT
I Yy o wn™MDD AN KTIIRI®REEVL Vs M CDOQOIRARMTILOQODQ F S

Clustal Consensus *hkkhkkk * *hhkkkhkkkhkkkkkk * * dhkk *k hhkhkkk Khhkhkkhkhkhkhkkhkhkkhkk dk dhhkhkhkhkhkkhkhkkhk hhkkhkk *k dkhkhkkhkkhkhkkhkhkkdx hhkkkkk

| 1}1 | 1}20 | 1}3 | 1}40 | 1}5 | 1}60 | 1}70 | 1}8 | 1}90 | 1%00

Ref_Genome GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTTGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCAGGTCAGTGTCTGCCTTATTA
Ref_ CDS GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTTGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCA

v S VvV N H V HA L ATI L V S T F H Y H K N P S A I D Q
Hua_5_Genome GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTCGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCAGGTCAGTGTCTGCCTTATTA
Hua_5_CDS GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTCGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCA

v S VvV N H V HA L ATI L V S T F H Y H K N P S A I D Q
J7005_Genome GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTTGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCAGGTCAGTGTCTGCCTTATTA
J7005_CDS GTTAGTGTTAACCATGTCCATGCTTTGGCTATTCTTGTCTCAACGTTTCATTACCACAAGAATCCATCTGCAATTGATCA

v S VvV NH V HALATI L V S T F H Y HZK N P S A I D Q
AtAHK4 GTTAGTGTTAATCATGTTCATGCTTTGGCTATTCTCGTCTCCACTTTTCATTACCACAAGAACCCTTCTGCAATTGATCA

v S VvV NH V HA L ATI L V S T F H Y HZK N P S A I D Q

Clustal Consensus hhkkhkkhkhkkhkhkk Khhkhkkhk hhkkhkhkkhkhkhkhkkhkhkkhhkk dhhkhkkhk khk hhkkhkhkhkhkkhkhkhkhkhkhkhkkk *hk hhkkhkhkkhkkhkhkkhkk

I 12‘1 ‘ 1%20 I 12‘3 ‘ 1%40 I 1?5 ‘ 1%60 I 1?7 ‘ 1%80 I 1?9 ‘ 1?00

Ref_ Genome AAGGTTAAAGCTTTAGAGAAAAAGATCAAGATTTGTTCATATTTGATTTATAATTGAATAGTTGACTTTTCTTGAAATTCTTTTAATTACTAGTCTAGTT

Ref CDS

Hua_5_Genome AAGGTTAAAGCTTTAGAGAAAAAGATCAAGATTTGTTCATATTTGATTTATAATTGAATAGTTGACTTTTCTTGAATTTTTTTTTATTACTAGTCTAGTT

Hua_5_CDS

J7005_Genome AAGGTTAAAGCTTTAGAGAAAAAGATCAAGATTTGTTCATATTTGATTTATAATTGAATAGTTGACTTTTCTTGAAATTCTTTTAATTACTAGTCTAGTT

J7005_CDS

AtAHK4

Clustal Consensus

I 1?1 ‘ 1?20 I 1?3 ‘ 1?40 I 1?5 ‘ 1?60 I 1?7 ‘ 1?8 I 1?9 ‘ 1A|100

Ref_ Genome CTGTTTCTGAATTAAAGTTTTACATTCATTGTAAAAATTGTTTTGCATCGAATAAATTTAACATTTCATTCCAAAAAATATAAAAAATTTGCAGGGGACA

Ref CDS GGGGACA
G T

Hua_5_Genome CTGTTTCTGAATTAAAGTTTCACATTCATTGTAAAAA TGTTTTGCATCGAATAAATTTAACATTTCATTCCAAAAAATATAAAAAATTTGCAGGGGACA

Hua 5 CDS GGGGACA

T
J7005_Genome CTGTTTCTGAATTAAAGTTTTACATTCATTGTAAAAATTGTTTTGCATCGAATAAATTTAACATTTCATTCCAAAAAATATAAAAAATTTGCAGGGGACA
J7005_CDs GGGGACA
T

AtAHK4 GGAGACA
E T

Clustal Consensus k% hkkk

1?1 | 1?20 1?3 | 1?40 1?5 | 1?60 1?7 | 1?80 1?90 | 1500

Ref_ Genome TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTAAGTGGAGTGGCATACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA



Ref_ CDS TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTAAGTGGAGTGGCATACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA

F A DY T AR TAVFERPIL L S GV A Y A E KV V N A E R E M F E
Hua_5_Genome TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTGAGCGGAGTGGCTTACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA
Hua_5_CDS TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTGAGCGGAGTGGCTTACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA
F A DY TAUR TAVFERPIL L S GV A Y A E KV V N A E R E M F E
J7005_Genome TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTAAGTGGAGTGGCATACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA
J7005_CDS TTTGCGGACTACACAGCAAGAACAGCGTTTGAGAGACCGTTGCTAAGTGGAGTGGCATACGCAGAGAAAGTTGTGAATGCTGAGAGGGAGATGTTTGAGA
¥F A DY T AR TAVFERPL L S GV A Y A E K V V N A E R E M F E
AtAHK4 TTTGCGGAGTACACGGCAAGAACAGCATTTGAGAGACCGTTGCTAAGTGGAGTGGCTTATGCTGAAAAAGTTGTGAATTTTGAGAGGGAGATGTTTGAGC
F A E Y T AR TAVF ER P L L S GV A Y A E K V V N F E R E M F E

Clustal Consensus hhkkhkkhkhkk *hhkhkkk hhkhkhkhkkhkhkkhkk hhkhkhkkhkhkhkhkkhkhkkhkhkhkhx hk hhkkhkkhkhkk *k *k *k hhkkhkhkkhkkkhkkxk *hkkhkkhkhkkhkkhkhkkhkhkkhkkk

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1?00
Ref_Genome GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
Ref_ CDS GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
s Q H N W v I K T MUD TG E P S P V RDE Y A P V I F S Q D S V s Y
Hua_5_Genome GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
Hua_5_CDS GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
s ¢ H N W v I K T MUDTGE P S P V RDE Y A P V I F S Q D S V s Y
J7005_Genome GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
J7005_CDS GTCAGCACAATTGGGTTATAAAGACAATGGACACAGGAGAGCCTTCACCTGTTAGGGACGAGTATGCTCCCGTCATCTTCTCTCAAGACAGTGTCTCATA
s ¢ H N W v I K T MUDTGE P S P V RDE Y A P V I F S Q D S V s Y
AtAHK4 GGCAGCACAATTGGGTTATAAAGACAATGGATAGAGGAGAGCCTTCACCGGTTAGGGATGAGTATGCTCCTGTTATATTCTCTCAAGATAGTGTCTCTTA
R Q0 H NW VI KTMDIRGE?P S P VI RDEY APV I F S Q D S V s Y

Clustal Consensus * khkkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhk * hhkkhhkhkhkhkhkhkkhhkhkhk hhkkhkhkhkhkk dhkhkhkkhkkhkhkkhk khx hk hhkkhkkhkhkkhkhkk khkhkkhkkkkx *%

| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1700
Ref_Genome CCTCGAGTTACTAGACATGATGTCAGGAGAGGTAATTATTTACAAGTACTTCTTGTTTTTGGATATATCTTAGTTCTGAAAACTTTTGCTTACAGGAGGA
Ref_ CDS CCTCGAGTTACTAGACATGATGTCAGGAGA GGAGGA
L E L L D MM s G E E D
Hua_5_Genome CCTCGAGTCACTAGACATGATGTCAGGAGAGGTAATTATTGACAGATACTTCTTGTTTTTGGATATATCTTAGTTCTGAAAACTTTTGCTTACAGGAGGA
Hua_5_CDS CCTCGAGTCACTAGACATGATGTCAGGAGA GGAGGA
L E S L D MM s G E E D
J7005_Genome CCTCGAGTTACTAGACATGATGTCAGGAGAGGTAATTATTTACAAGTACTTCTTGTTTTTGGATATATCTTAGTTCTGAAAACTTTTGCTTACAGGAGGA
J7005_CDsS CCTCGAGTTACTAGACATGATGTCAGGAGA GGAGGA
L E L L D MM s G E E D
AtAHK4 CCTTGAGTCACTCGATATGATGTCAGGCGA GGAGGA
L E S L D MM s G E E D
Clustal Consensus **#% *kkk kkk kk hkkkkkkhkdhrk %k *kkkkk
| 1?1 | 1720 | 1?3 | 1740 | 1?5 | 1760 | 1?7 | 1780 | 1?9 | 1?00
Ref_ Genome TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGACTACTGGCTTCTCACCATCTAGGCGTTGTGTTGACCTTC
Ref_ CDS TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGACTACTGGCTTCTCACCATCTAGGCGTTGTGTTGACCTTC
R EN I L R A RETGK AV L T sSs P F RUL L A S HHUL GV V L T F
Hua_5_Genome TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGGCTACTGGCTTCTCACCATCTAGGAGTCGTGTTGACCTTC
Hua_5_CDS TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGGCTACTGGCTTCTCACCATCTAGGAGTCGTGTTGACCTTC
R EN I L R A RETGK AV L T sSs P F RUL L A S HHUL GV V L T F
J7005_Genome TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGACTACTGGCTTCTCACCATCTAGGCGTTGTGTTGACCTTC
J7005_CDsS TAGAGAGAACATTTTGAGAGCTAGAGAGACAGGGAAAGCTGTCTTGACAAGCCCTTTTAGACTACTGGCTTCTCACCATCTAGGCGTTGTGTTGACCTTC
R EN I L R A RETGK AV L T S P F RL L A S HHUL GV V L T F
AtAHK4 TCGTGAGAATATTTTGCGAGCTAGAGAAACCGGAAAAGCTGTCTTGACTAGCCCTTTTAGGTTGTTGGAAACTCACCATCTCGGAGTTGTGTTGACATTC
R EN I L R A RETGK AV L T s P F RL L ETHHUL GV V L T F
Clustal Consensus * * #*kkkk dhkkkkdh hhkkkkhhdhhdh Hk hk hkkkkhkkhkkkkkhkk kkkkkkkkkkk ok kkk *kkkkkkkkk Kk Kkk kkkkkkkk *kk
| 1?1 | 1?20 | 1?3 | 1?40 | 1?5 | 1?60 | 1?7 | 1?80 | 1?9 | 1?00
Ref_ Genome CCTGTGTACAAAGCCTCTCTTCCTAAARAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
Ref_ CDS CCTGTGTACAAAGCCTCTCTTCCTAARAAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
P VyYy K A S L P KNP TV QERTIAATASGY L G G A F DV E S L
Hua_5_Genome CCTGTGTACAAAGCCTCTCTTCCTARAAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
Hua_5_CDS CCTGTGTACAAAGCCTCTCTTCCTARAAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
P VyYy K A S L P KNP TV QERTIAATASGY L G G A F DV E S L
J7005_Genome CCTGTGTACAAAGCCTCTCTTCCTARAAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
J7005_CDs CCTGTGTACAAAGCCTCTCTTCCTARAAACCCCACCGTCCAAGAGCGTATAGCAGCCACCGCAGGGTACCTCGGCGGCGCGTTTGACGTTGAGTCTCTCG
P VyYy K A S L P KNP TV QERTIAATASGY L G G A F DV E S L
AtAHK4 CCTGTCTACAAGTCTTCTCTTCCTGAAAATCCGACTGTCGAAGAGCGTATTGCAGCCACTGCAGGGTACCTTGGTGGTGCGTTTGATGTGGAGTCTCTAG

p vy K s s L P EN P TV EER I AATASGY L G GG A F D V E S L



Clustal Consensus *hkkkk *kkkk * hhkkkkhkkkk hhkkk kk hk hhkk khkhkkhkkhkhkkk hhkkhkhkkhkk hhkkhkkhkhkkhkkk *k *k hhkkhkhkkhkkx *k *hkhkkhkkkxkx *

| 1?1 | 1?20 | 1?3 | 1?4 | 1?50 | 1?6 | 1?70 | 1?8 | 1?90 | 2?00
Ref_Genome TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
Ref_ CDS TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
vV ENL L G Q0 L A G N QA I VV HVY DI TN ASUDUPILV MY G N Q
Hua_5_Genome TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
Hua_5_CDS TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
vV ENL L G QL A G N QA I VV HVY DI TN ASUD?PILV MY G N Q
J7005_Genome TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
J7005_CDS TTGAGAATCTACTCGGTCAGCTCGCTGGCAACCAGGCGATAGTAGTGCACGTGTATGACATCACCAACGCGTCGGATCCGCTCGTCATGTACGGGAATCA
vV ENL L G QL A G N QA IV V HV Y DI TN ASUDUPILV MY G N Q
AtAHK4 TCGAGAATTTACTTGGTCAGCTTGCTGGTAACCAAGCAATAGTTGTGCATGTGTATGATATCACCAATGCATCAGATCCACTTGTCATGTATGGTAATCA
vV ENL L G Q L A G N QA IV V HV Y DI TN ASDUPILV MY G N Q

Clustal Consensus * khkkkkk hhkhkk hkhkkkhkkk hhkhkkk hhkkhkk dk dhhkhkkk khkhkkhk hhkkhkhkkhkk dkhkhkkhkkk khk khk hhkkhkk *k *hkhkkkhkkk *kx hhkkkkx

| 2?1 | 2?20 | 2?3 | 2?40 | 2?5 | 2?60 | 2?7 | 2?8 | 2?9 | 2}00
Ref_Genome AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCATAAGATGATCTGTAGETATCTCCAGAAGGCG
Ref_ CDS AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCATAAGATGATCTGTAGETATCTCCAGAAGGCG
p £ E 6 DT s L Y HE S KL D VF G D P F R KUHIZKMMTITCI R|JY|L O K A
Hua_5_Genome AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCACAAGATGATCTGTAGH TCCAGAAGGCG
Hua_5_CDS AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCACAAGATGATCTGTAGj; TCCAGAAGGCG
p £ E 6 DT s L Y HE S KL D F G D P F R KHIEKMTI C R|*
J7005_Genome AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCATAAGATGATCTGTAGETATCTCCAGAAGGCG
J7005_CDS AGACGAAGAAGGCGACACGTCTCTCTACCACGAGAGCAAGCTTGATTTCGGAGACCCTTTCAGGAAGCATAAGATGATCTGTAGj;ATSTCCAGAAGGCG
p £ E 6 DT s L Y HE S KL D VF G D P F R KUHIZKMMTITCI R]JY|IL O K A
AtAHK4 AGATGAAGAAGCCGACAGATCTCTCTCTCATGAGAGCAAGCTCGATTTTGGAGACCCCTTCAGGAAACATAAGATGATATGCAGGTACCACCAAAAGGCA
D E EA DU R S L S HE S KL D VF G D P F R KUHEKMTICI R|JY|H O K A

—
Clustal Consensus *kk *khkkkkkk *hkkkk *kkkkkk *k hkhkhkkhkhkhkhkkk hhkkhkk hhkkhkhkhkhkk dhhkhkkhkhkkhk khk hhkkhkhkhkhkk *k *hhkhkkk * *kkx *hkkkk

| 2}1 | 2}20 | 2}3 | 2}40 | 2}5 | 2}60 | 2}7 | 2}80 | 2}9 | 2?00

Ref_Genome CCTATACCGTTGAACGTACTCACGACCGTTGCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTACGGTGCAGCTGTGCATATTGTTAAAG
Ref_ CDS CCTATACCGTTGAACGTACTCACGACCGTTGCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTACGGTGCAGCTGTGCATATTGTTAAAG

p I P L NV L T TV AL ¥ F A I G F L V G Y I L Y G A A V H I V K
Hua_5_Genome CCTATACCGTTGAATGTACTCACGACCGTGCCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTATGGTGCAGCTGTGCATATTGTTGAAG
Hua_5_CDS CCTATACCGTTGAATGTACTCACGACCGTGCCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTATGGTGCAGCTGTGCATATTGTTGAAG
J7005_Genome CCTATACCGTTGAACGTACTCACGACCGTTGCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTACGGTGCAGCTGTGCATATTGTTAAAG
J7005_CDsS CCTATACCGTTGAACGTACTCACGACCGTTGCGTTGTTCTTTGCTATTGGTTTCTTGGTTGGTTACATACTCTACGGTGCAGCTGTGCATATTGTTAAAG

p I P L NV L T TV AL ¥ F A I G F L V G Y I L Y G A A V H I V K
AtAHK4 CCAATACCGTTGAATGTGCTCACAACTGTGCCATTGTTCTTTGCGATTGGTTTCTTGGTGGGTTATATACTGTATGGTGCAGCTATGCACATAGTARAAG

P I P L NV L T TV P L F¥F F A I G F L V G Y I L Y G A A M H I V K

Clustal Consensus *k hkkkkhkkkhkkk *k hhkkkkx *k **k * hhkkhkhkhkhkkhkhkk Khhkhkkhkhkkhkhkhkhkkhkhk hhkhkhkk dhkhkkk *k hhkkhkhkkhkkk *hkkkx %k *x%k * k%

| 2%1 | 2%20 | 2%3 | 2%40 | 2%5 | 2%60 | 2%7 | 2%80 | 2%9 | 2?00
Ref_ Genome TTGAAGATGATTTCCATGAGATGCAAGAGCTCAAGGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTCTTGCGACCGTCTCTCACGAGATCAG
Ref_ CDS TTGAAGATGATTTCCATGAGATGCAAGAGCTCAAGGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTCTTGCGACCGTCTCTCACGAGATCAG
v ED D ¥ HEM OQ E L KV RAZEAADV A K S Q F L A T V S HE I R
Hua_5_Genome TTGAAGATGATTTTCATGAGATGCAAGAGCTCAAAGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTTTGGCTACTGTCTCTCACGAGATCAG
Hua_5_CDS TTGAAGATGATTTTCATGAGATGCAAGAGCTCAAAGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTTTGGCTACTGTCTCTCACGAGATCAG
J7005_Genome TTGAAGATGATTTCCATGAGATGCAAGAGCTCAAGGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTCTTGCGACCGTCTCTCACGAGATCAG
J7005_CDS TTGAAGATGATTTCCATGAGATGCAAGAGCTCAAGGTCCGAGCAGAAGCTGCTGACGTGGCTAAATCGCAGTTTCTTGCGACCGTCTCTCACGAGATCAG
v ED D ¥ HEM OQ E L KV RAZEAADV A K S Q F L A T V S HE I R
AtAHK4 TCGAAGATGATTTCCATGAAATGCAAGAGCTTAAAGTTCGAGCAGAAGCTGCTGATGTCGCTAAATCGCAGTTTCTTGCTACCGTGTCTCACGAGATCAG
v ED D ¥ HEM OQ E L KV RAZEAADV A K S Q F L A T V S HE I R

clustal Consensus * hhkkhkhkkhkhkhkhkk hhkhkhkk dhhkhkkhkhkhkhkkhkhk *k dk dhhkhkkhkhkkhhkhkhhkhkhkkhkdk *k dhkhkhkhkhkkhkhkkhkhkhkhkk * *k *k *k *hhkhkkhkhkkhkkhkhkkkk

| 2?1 | 2?20 | 2?3 | 2?40 | 2?5 | 2?60 | 2?7 | 2?80 | 2?9 | 2?00
Ref_ Genome GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG
Ref_ CDS GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG
T p M N GG I L. G ML AM L L DT EL s s T Q R D Y A QO T A Q V C
Hua_5_Genome GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG
Hua_5_CDS GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG

J7005_Genome GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG
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Ref_ Genome
Ref CDS

GACGCCGATGAATGGGATTCTCGGAATGCTTGCTATGCTTCTTGATACGGAGCTTAGCTCTACGCAGAGAGATTACGCTCAGACCGCGCAGGTTTGTGGG

T p M NG I L G ML AMULILDTETLS S T QR DY A Q T A Q V C G
GACACCAATGAATGGCATTCTCGGAATGCTTGCTATGCTCCTAGATACAGAACTAAGCTCGACACAGAGAGATTACGCTCAAACCGCTCAAGTATGTGGT
T p M NG I L G ML AMULILDTETLS S T QR DY A Q T A Q V C G

khkk kk hhkkkkkkk hhkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkk kk hkhkkkk *kk *kk hhkhkkk *k hhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk *khkkkk *k k% *khkkkk

241 | 2?20

| | 243 | 2?4 | 2?50 | 2?6 | 2?70 | 2?8 | 2?90 | 2?00
AAAGCTTTGATTGCGTTGATAAACGAGGTCCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC
AAAGCTTTGATTGCGTTGATAAACGAGGTCCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC
K A L I A L I N EV L DURAI KIEASGI KTLELE S V P F D I R S I
AAAGCTTTGATTGCGTTGATAAACGAGGTTCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC
AAAGCTTTGATTGCGTTGATAAACGAGGTTCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC

AAAGCTTTGATTGCGTTGATAAACGAGGTCCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC
AAAGCTTTGATTGCGTTGATAAACGAGGTCCTTGACCGTGCCAAGATCGAAGCTGGCAAGCTGGAGTTGGAGTCTGTGCCTTTTGATATCCGTTCGATAC

K A L. I A L I N E V L DRAI K I EAGI KL E L E S V P F D I R S I
AAAGCTTTGATTGCATTGATAAATGAGGTTCTTGATCGCGCCAAGATTGAAGCTGGAAAGCTGGAGTTGGAATCAGTACCATTTGATATCCGTTCAATAT
K A L. I A L I N E V L DRAI K I EAGI KL E L E S V P F D I R S I
Fokdkkkkkdkhkkkdkkdk kkkdkhkkkdk dhkkkk khkkkk kk kkkkkkkdk kkkkhkkkdk dhkkkkkhkkhkkdkhkk Kk kk kk kkkkkkkkkkkkkk kkk

251 | 2?20

253 | 2?40

255 | 2?60

257 | 2?80

259 2600
[N I N N N [ I L

TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGAGGTAAAAGAGTAGTGTATAAAGAAAATTACTTTTTTTTTGTAGTTTGC
TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGA
L bbbV L S L F S EE S R N K G I E
TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGAGGTAAAAGAGTAGTGTATAAGGAAAAGTCCTTT TTTTTGTAGTTTGC
TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGA

TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGAGGTAAAAGAGTAGTGTATAAAGAAAATTACTTTTTTTTTGTAGTTTGC
TGGATGATGTTCTTTCTCTCTTCTCTGAGGAGTCAAGGAACAAAGGCATTGA

L pbv L S L F S E E S R N K G I E
TGGATGATGTCCTTTCTCTATTCTCTGAGGAGTCAAGGAACAAAAGCATTGA
L pbv>L S L F S E E S R N K s I E
Ikdkkkkkdkhkhk hkhkhkkkkdk kkkkhkhkkhkhhkkhkkkhkkhkkhkhk Kkkkkkkk

261 | 2?20

263 | 2?40

265 266 267 2680
N N P T S e I I P L I
TGCTACTTACTAACTTCTTGATTTTTTTGAATTTTTTGGCAGCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCARAAGGAGATTCAGGGAGAT
GCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCAAAGGAGATTCAGGGAGAT
L AV F V S D K V P E I V K G D s G R
TGCTACTTACTAACTTCTTGATTTTTTTGAATTTTTTGGCAGCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCARAAGGAGATTCAGGGAGAT

GCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCAAAGGAGATTCAGGGAGAT

; 2?9 | 2700

TGCTACTTACTAACTTCTTGATTTTTTTGAATTTTTTGGCAGCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCARAAGGAGATTCAGGGAGAT
GCTTGCGGTTTTCGTTTCAGACAAGGTACCTGAGATAGTCAAAGGAGATTCAGGGAGAT

L AV F V S bD K V P E I V K G D S G R
GCTCGCGGTTTTCGTTTCAGACAAAGTACCAGAGATAGTCAAAGGAGATTCAGGGAGAT
L AV F V S bD K V P E I V K G D S G R
kkk Kkkkkhkhkkkkkhkkkkkdkhkhk dkhkkkk dkkkkkhkhkkkdkdhkkdkkdhkkkdkkkkk

271 | 2720

273 | 2740

275 | 2760

277 | 2780

279 2800
N . .. . [ I L

TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAAGTTAGTTCCTGTCCTCCTATATTCTTGTCTAGGCCTGCGGGTTCAGGTTGTTCAGTTTT
TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAA
F R 0 I I I N L VvV G N s V K
TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAAGTTAGTTCCTTTCCTCCTATATTCTTGTCTAGGCCTGCGGGTTCAGGTTGTTCAGTTTT
TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAA

TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAAGTTAGTTCCTGTCCTCCTATATTCTTGTCTAGGCCTGCGGGTTCAGGTTGTTCAGTTTT
TCAGACAGATCATCATAAACCTCGTCGGAAACTCTGTTAAA

F R 0 I I I N L V G N S V K
TTAGACAGATAATCATAAACCTTGTTGGAAATTCGGTTAAA
F R 0 I I I N L V G N S V K

* hhkkkhkkhkk hhkhkhkkhkhkkhkkk *k hhkkkk *kxk *kkkkk

281 | 2?20

| | 283 | 2?4 | 285 | 2?6 | 287 | 2?8 | 289 | 2?00

CGTTTAGTTTGGTTCAATACAAATCTTGAAGAATTAATCCGAAATATGTTCAGTTCGGTATTCGGTTGGTTGGGTTTTTGAAGATCCTACCGATGTTTTT
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CGTTTAGTTTGGTTCAATACAAATCTTGAAGAATTAACCCGAAATAAGTTCAGTTCGGTATTCGGTTGGTTGGGTTTTTGAAGATCCTACCGATGTTTTT

CGTTTAGTTTGGTTCAATACAAATCTTGAAGAATTAATCCGAAATATGTTCAGTTCGGTATTCGGTTGGTTGGGTTTTTGAAGATCCTACCGATGTTTTT

2?1 2?20 2?3 2?40 2?5 2?60 2?7 2?80 2?9 3?00

GGCTTTGGTTATATTTTGGTTTAATTTTGTTAAAATTTAAAATAAGTTCTGTTAACTTCAGTTAGTTCGGTTTGAAATTTTGTTAGTTCAGTACAGATTT

GGCTTTGGTTATATTTTGGTTTAATTTTGTTAAAATTTAAAATAAGTTTCGTTAACTTCAGTTAGTTCGGTTTGAAATTTTGTTAGTTCAGTACAGATTT

GGCTTTGGTTATATTTTGGTTTAATTTTGTTAAAATTTAAAATAAGTTCTGTTAACTTCAGTTAGTTCGGTTTGAAATTTTGTTAGTTCAGTACAGATTT

3?1 3?20 3?3 3?40 3?5 3?60 3?7 3?80 3?90 | 3100

TTGGTATGGTTTGGCTGTTATTTTTCAATTCTTTTAAAGAAAATTAAAGTAACCGACTGCCGAACCAAAAACCAAACTTTTTAAATAACCTACCARATCG

TTGGTATGGTTTGGCTGTTATTTTTCAATTCTTTTAAAGAAAATTAAAGTAACCGACTGCCGAACCAAAAACCAAACTTTTTAAATAACCTACCARAATCG

TTGGTATGGTTTGGCTGTTATTTTTCAATTCTTTTAAAGAAAATTAAAGTAACCGACTGCCGAACCAAAAACCAAACTTTTTAAATAACCTACCARATCG

3}1 3}20 3}3 3}40 3}5 3}60 3}7 3}80 3}9 3%00

AACCGAACTCCTAACCAAAATTTTGGTTCAGTCTAATTTAAAATCCCACCCTTATTCTTGTCCCCCTGTGGAAGTAGATTGTTGTTTGATCAAGATGTTG

AACCGAACTCCTAACCAAAATTTTGGTTCAGTCTAATTTAAAATCCCTGCCCTATTGTTGTCCCCCTGTGGAAGTAGATTGTTGTTTGAACAAGATGATG

AACCGAACTCCTAACCAAAATTTTGGTTCAGTCTAATTTAAAATCCCACCCTTATTCTTGTCCCCCTGTGGAAGTAGATTGTTGTTTGATCAAGATGTTG

| 3%1 3%20 | 3%3 3%40 | 3%5 3%60 | 3%7 3%80 | 3%9 3?00

TCTTTTTTCTTTTGACACAGTTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCAAAAGACGGAGCTGAATCCARACCCGCATT
TTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCAAAAGACGGAGCTGAATCCAAACCCGCATT

v K v #H L. A E Q9 S K D G A E S K P A L
TCTTTTTTTTTTTGACACAGTTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCAAAAGACGGAGCTGAATCCARACCCGCATT

TTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCARAAGACGGAGCTGAATCCAAACCCGCATT

P T E K G H I F

TCTTTTTTCTTTTGACACAGTTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCAAAAGACGGAGCTGAATCCARACCCGCATT
TTCACAGAGAAAGGACATATCTTTGTCAAAGTCCATCTCGCGGAACAATCARAAGACGGAGCTGAATCCAAACCCGCATT

rF T E K 6 H I ¥ V KV H L A E OQ S K D G A E S K P A L
TTCACAGAGAAAGGACATATCTTTGTTAAAGTCCATCTTGCGGAACAATCAARAAGATGAATCTGAACCGAAARAATGCATT
rF T E K 6 H I ¥ VvV K V H L A E O S K D E S E P K N A L

hhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhhk hkhkhkhkhkhkhkhkkhk hhkhkhkhkkhkhkhkhkhkhkhkkhkhkk * * *hkkkkx * *xk * %k kkk



| 3?1 | 3?20 | 3?3 | 3?40 | 3?5 | 3?60 | 3?7 | 3?80 | 3?9 | 3?00
Ref_Genome GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAAACCGTCGAGTTACAACACACTGAGCGGCTACGAAGCTGCTGACGGTCGARACAGCTGG
Ref_ CDS GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAAACCGTCGAGTTACAACACACTGAGCGGCTACGAAGCTGCTGACGGTCGARACAGCTGG
N G GV A S E DI TAAS KPS s Y NTL S G Y EAAUDGI RN S W
Hua_5_Genome GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAACCCGTCGAGTTACAACACACTGAGCGGTTACGAAGCTGCTGACGGTCGARAACAGCTGG
Hua_5_CDS GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAACCCGTCGAGTTACAACACACTGAGCGGTTACGAAGCTGCTGACGGTCGARAACAGCTGG
J7005_Genome GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAAACCGTCGAGTTACAACACACTGAGCGGCTACGAAGCTGCTGACGGTCGARACAGCTGG
J7005_CDS GAACGGAGGAGTAGCCTCTGAAGACATAACCGCCGCTTCCAAACCGTCGAGTTACAACACACTGAGCGGCTACGAAGCTGCTGACGGTCGARACAGCTGG
N G GV A S E DI TAAS K P S S Y NTL S G Y E A A D G R N S W
AtAHK4 GAATGGTGGAGT GTCTGAAGAAATGATCGTTGTTTCCAAACAGTCAAGTTACAACACATTGAGCGGTTACGAAGCTGCTGATGGTCGGAATAGCTGG
N G G V s B EM I VVS K QS S Yy N T L S G Y E A A D G R N S W
Clustal Consensus *** *% #kkk* khkkhkkhkhkk *hk Kk kk Kk khkhkkkk k Khhkk hhkhkhkkhhkhkhhhkk hhkkkkhk hkkkkhkhkhkhkhkkk kkkkk *k hkkkkk
| 3?10 | 3?2 | 3?3 | 3?40 | 3?5 | 3?60 | 3?7 | 3?80 | 3?9 | 3?00
Ref_Genome GACTCATTCAAACACTTGGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
Ref_ CDS GACTCATTCAAACACTTGGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
b s ¥ K H L VS S E EE L L TS S E F DA S S NV R L MV S I E DT
Hua_5_Genome GACTCATTCAAACACTTAGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
Hua_5_CDS GACTCATTCAAACACTTAGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
J7005_Genome GACTCATTCAAACACTTGGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
J7005_CDS GACTCATTCAAACACTTGGTCTCGTCGGAGGAGCTGTTGACATCATCAGAGTTCGACGCTTCCAGTAACGTCAGGCTTATGGTTTCTATCGAAGACACAG
b s ¥ K H L VS S E EE L L TS S E F DA S S NV R L MV S I E DT
AtAHK4 GATTCATTCAAGCATTTGGTCTCTGAGGAGCA GTCATTATCGGAGTTTGATATTTCTAGCAATGTTAGGCTTATGGTTTCAATCGAAGACACGG
b s F K H L vV S E E Q s L S E ¥ DI S S N VR L M V S I E D T
Clustal Consensus ** **&kkkkk *k %k kkkkk *kkk Kk * kkk kkk kkkkk Kkk kkk kk kk Kkk hhkkkkkkkkhkkkkk hkkkkkkhkkkk *
| 3?1 | 3?20 | 3?3 | 3?4 | 3?5 | 3?6 | 3?70 | 3?8 | 3?90 | 3?00
Ref_Genome GTATTGGGATCCCTTTAGCCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
Ref_ CDS GTATTGGGATCCCTTTAGCCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
s I 66 1 P L A A Q G RV F M P F M QAD S SsSs T S R T Y G G T G I G L
Hua_5_Genome GCATTGGAATCCCTTTAACCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
Hua_5_CDS GCATTGGAATCCCTTTAACCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
J7005_Genome GTATTGGGATCCCTTTAGCCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
J7005_CDsS GTATTGGGATCCCTTTAGCCGCGCAAGGACGTGTCTTCATGCCGTTTATGCAAGCGGATAGCTCCACTTCGAGAACTTACGGAGGTACTGGGATTGGTTT
- I 66 I p L A A QG RV FMPFMOQADS S T S RT Y G GG T G I G L
AtAHK4 GTATTGGAATCCCTTTAGTTGCGCAAGGCCGTGTGTTTATGCCGTTTATGCAAGCAGATAGCTCGACTTCAAGAAACTATGGAGGTACTGGTATTGGTTT
- I 66 I p L VA Q G RV F M P F M OQ-ADS S T S RNY G GG T G I G L
Clustal Consensus * *#*#%* *kkkkhkhx Ihkkhkkhhkhk *hkhkhkdk hhk Khhkhhhhhhhhhhhhhdh hhhhhhkdkhk Khdkhkk *hkkk hk Ihkkkhhhhhhkk *hkhkhkk
| 3?1 | 3?20 | 3?3 | 3?40 | 3?5 | 3?60 | 3?7 | 3?80 | 3?9 | 3700
Ref_ Genome GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGTAGCACGTTCTGGTTCACCGCTGTGTTTGAG
Ref_ CDS GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGTAGCACGTTCTGGTTCACCGCTGTGTTTGAG
s I s kK ¢ L Vv EgL MRGQTI S F VS R PRV GG S T F W F T A V F E
Hua_5_Genome GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGAAGCACGTTCTGGTTCACCGCTGTGTTTGAG
Hua_5_CDS GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGAAGCACGTTCTGGTTCACCGCTGTGTTTGAG
J7005_Genome GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGTAGCACGTTCTGGTTCACCGCTGTGTTTGAG
J7005_CDsS GAGTATAAGCAAGTGTCTCGTCGAGCTTATGCGCGGTCAGATAAGTTTCGTGAGCAGGCCTCGCGTTGGTAGCACGTTCTGGTTCACCGCTGTGTTTGAG
s I s kK ¢ L Vv EgL MR G QI S F VSR PRV GG S T F W F T A V F E
AtAHK4 GAGTATAAGCAAGTGTCTTGTTGAACTTATGCGTGGTCAGATAAATTTCATAAGCCGGCCTCATATTGGAAGCACGTTCTGGTTCACGGCTGTTTTAGAG
s I s kK ¢ L Vv EgL MR GQTINF I SR P HI G S T F W F T A V L E
Clustal COnSensus Fr*xkkkkkhhkhhhhhndh *k hk hhkhdhhhhh Fhkhhhhhhdn *hkh K Fkkk Fkkkxx khkkk hhkkkkhkkhkhhhkhhhhhkdk hhkkkkx *k kkx
| 37‘1 | 3720 | 37‘3 | 3740 | 37‘5 | 3760 | 3‘77 | 378 | 3‘79 | 3800
Ref_ Genome AGGTGTGATAAATGCAGTC TGAAGAAGCCTACGGTTGAGAATCTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA
Ref_ CDS AGGTGTGATAAATGCAGTC TGAAGAAGCCTACGGTTGAGAATCTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA
R C D K C S L K K p T VEN L P S S F R G M R A I V V D A
Hua_5_Genome AGGTGTGATAAATGTAGTC TGAAGAAGCCTACGGTTGAGAATTTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA
Hua_5_CDS AGGTGTGATAAATGTAGTC TGAAGAAGCCTACGGTTGAGAATTTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA
J7005_Genome AGGTGTGATAAATGCAGTC TGAAGAAGCCTACGGTTGAGAATCTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA
J7005_CDs AGGTGTGATAAATGCAGTC TGAAGAAGCCTACGGTTGAGAATCTGCCTTCTAGTTTTAGAGGGATGAGAGCTATTGTTGTTGATGCTA

R C¢C D K C S L XK K p T V EN L P S S F R G M R A I V V D A



AtAHK4 AAATGCGATAAATGCAGTGCGATTAACCATATGAAGAAACCTAATGTGGAACACTTGCCTTCTACTTTTAAAGGAATGAAAGCTATAGTTGTTGATGCTA

K ¢ b KCSATINUHMI K K PNV EHUL P s T F K GG MK A I V V D A
Clustal Consensus * *% *&kkkkkkh *kk kkkkkkhk Kkhkkk  kk kk Kk kkkkkkkkk hhkkkk kkk hkkk hkhkkkk hkkkkkkkkhkkhk
| 3?1 | 3?20 | 3?3 | 3?40 | 3?5 | 3?60 | 3?7 | 3?80 | 3?90 | 3?00
Ref_Genome AGCCTGTTCGAGCTGCGGTGACTAGGTATCATATGAARAGACTTGGGATCAGTGTAGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
Ref_ CDS AGCCTGTTCGAGCTGCGGTGACTAGGTATCATATGAARAGACTTGGGATCAGTGTAGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
K p VR A AV T R Y HM K R L G I s VvV DV M T S L R T A V S T A
Hua_5_Genome AGCCTGTTCGAGCTGCGGTGACTAGGTACCATATGAARAGACTTGGGATCAGTGTTGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
Hua_5_CDS AGCCTGTTCGAGCTGCGGTGACTAGGTACCATATGAARAGACTTGGGATCAGTGTTGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
J7005_Genome AGCCTGTTCGAGCTGCGGTGACTAGGTATCATATGAARAGACTTGGGATCAGTGTAGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
J7005_CDS AGCCTGTTCGAGCTGCGGTGACTAGGTATCATATGAARAGACTTGGGATCAGTGTAGATGTCATGACAAGTCTCAGAACCGCTGTTT CTACTGC
K p VR A AV TR Y H M KR L I s Vv DV M T s L R T A V S T A
AtAHK4 AGCCTGTTAGAGCTGCTGTGACTAGATACCATATGAARAGACTCGGAATCAATGTTGATGTCGTGACAAGTCTCAAAACCGCTGTTGTTGCAGCTGCTGC
K p VRAAV TR Y H®H M KR L I NV DV VTS L K T AV V A A A A
Clustal Consensus ***xkkkkkx kkkkhkkk hhkhkhhkhkhkhk *k Khkkhhhhhhhhhdhhk Kk *hkkhk khkk *hhhhkhk *khkhkhhhhhhhhkh *Ihkkhhhkhkkk *k Kkkkk
| 3?1 | 3?20 | 3?3 | 3?40 | 3?5 | 3?6 | 3?70 | 3?8 | 3?90 | 4?00
Ref_Genome GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAGGGTTAGTAAAGATTCAATCTTTTATGTTTATATGTGTTGTTTCCATCTAAAGATTGAATCTTTTTTTT
Ref_ CDS GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAG
s G R N G S P L P S
Hua_5_Genome GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAGGGTTAGTAAAGATTCAATCTTTTATGTTTATATGTGTTGTTTCCATCTAAAGATTGAATCTTTTTTTT
Hua_5_CDS GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAG
J7005_Genome GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAGGGTTAGTAAAGATTCAATCTTTTATGTTTATATGTGTTGTTTCCATCTAAAGATTGAATCTTTTTTTT
J7005_CDS GTCTGGAAGAAACGGTTCTCCTCTTCCTTCAG
s G R N G S P L P S
AtAHK4 GTTTGAAAGAAACGGTTCTCCTCTCCCAA
F E R N G S P L P

Clustal Consensus ** *% #*kkkkkkhkkhhhhhhhkhs %k

| 4?1 | 4?20 | 4?3 | 4?40 | 4?5 | 4?60 | 4?7 | 4?80 | 4?9 | 4}00
Ref_ Genome GCAAGAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCAGAGATACGTCAAATGAACTCAAGAACCA
Ref_ CDS GAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCAGAGATACGTCAAATGAACTCAAGAACCA
G T T K L DM I L V EI KD S WwW I S T EDI DA AUETIIROQOMNDN S R T
Hua_5_Genome TGCAGAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCGGAGATACGTCAGATGAACTCAAGAACCA
Hua_5_CDS GAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCGGAGATACGTCAGATGAACTCAAGAACCA
J7005_Genome GCAAGAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCAGAGATACGTCAAATGAACTCAAGAACCA
J7005_CDsS GAACAACGAAACTGGATATGATCTTGGTGGAGAAAGATTCATGGATATCAACCGAAGATATAGACGCAGAGATACGTCAAATGAACTCAAGAACCA
G T T K L DM I L V EI KD S WwW I S T EDI DA AUETIIROQOMNDN S R T
AtAHK4 CAAAACCGCAACTTGATATGATCTTAGTAGAGAAAGATTCATGGATTTCAACTGAAGATAATGACTCAGAGATTCGTTTATTGAATTCAAGAACCA
T K p Q L. D M I L VEXK D s w I s T™EDND S E I R L L N S R T
Clustal Consensus kk Kk kk kkkk hkRkkhkkhkhkk kk Kkhkrkkhkhkkrkhkrkkhkhkk kkkkk *kkkkkkk Khkk * *kkkkk *k* *hkkk hhkkkkkkkkk
| 4}1 | 4}20 | 4}3 | 4}40 | 4}5 | 4}60 | 4}7 | 4}80 | 4}9 | 4%00
Ref_ Genome ACGGARAACGTGCATCACAAGACACCGAAACTCGCTCTCTTCGCAACGAACATCACGAACTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
Ref_ CDS ACGGARAACGTGCATCACAAGACACCGAAACTCGCTCTCTTCGCAACGAACATCACGAACTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
N G N V HHK TP KL A L F A TNI TN S E F DR AIZ K S A G F A D T
Hua_5_Genome ACGGARAACGTGCATCGCAAGACACCGAAACTCGCTCTGTTCGCAACGAACATTACGAATTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
Hua_5_CDS ACGGARAACGTGCATCGCAAGACACCGAAACTCGCTCTGTTCGCAACGAACATTACGAATTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
J7005_Genome ACGGARAACGTGCATCACAAGACACCGAAACTCGCTCTCTTCGCAACGAACATCACGAACTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
J7005_CDS ACGGARAACGTGCATCACAAGACACCGAAACTCGCTCTCTTCGCAACGAACATCACGAACTCAGAATTCGACAGAGCTAAATCAGCAGGGTTTGCGGATAC
N G N V HHK TP KL A L F A TNI TN S E F DR AZK S A G F A D T
AtAHK4 ACGGARAACGTTCATCACAAGTCTCCGAAACTAGCTCTATTCGCAACAAACATCACAAATTCGGAGTTCGACAGAGCTAAATCCGCAGGATTTGCAGATAC
N G NV HHZK S P KL AL F ATNTI TN S EF DI RAI K S A G F A DT

clustal Consensus hhkkhkkhkhkkhkk hhkkk hhkkk Kk hhkhkhkhkkhkhk hhkhkhkk dhhkhkkhkhkkhk hhkkkhk hk *k *k *k khkhkkhkhkhkhkkhkhkhkhkhkhkhk *hkhkkk khkhkkdx hhkkkk

| 4%1 | 4%20 | 4%3 | 4%40 | 4%50 | 4%6 | 4%70 | 4%8 | 4%90 | 4?00
Ref_ Genome GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA
Ref CDS GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA
v I M K p L R A S M I 6 A C L Q Q V L E L R K AR O O H P E G S S
Hua_ 5_Genome GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA

Hua_ 5_CDS GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA
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Ref_ Genome
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AtAHK4

Clustal Consensus

Ref_ Genome

GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA
GGTGATAATGAAGCCGTTGAGAGCAAGCATGATCGGCGCGTGTTTACAGCAAGTTCTCGAGCTGAGAAAGGCGAGACAGCAGCATCCTGAGGGATCATCA

v I M K P L R A S M I G A CL QO VL EL R KAUROQOQO O H P E G S S8
GGTAATAATGAAACCGTTAAGAGCAAGCATGATTGGGGCGTGTCTGCAACAAGTTCTCGAGCTGAGAAAAACAAGACAACAACATCCAGAAGGATCATCA
v I M K P L R A S M I G A CUL QO VL EL R K TR Q0 O H P E G S 8

*hkk Kkhkkkhkkkk hhkkhkk hkhkhkkhkhkhkhkkhkhkkhk hhk hhkkhkkk * *k khkhkkhkhkhkhkkhkhkkhkhkhkhkkhkk * kkkkk kk khkkkk *kk khkkhkkkkkk

431 | 4?20

433 | 4?40

435 | 4?60

437 | 4?80

439 4400
e . . . [ I T

CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG
CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG
P A T L K s L L T 66 K K I L vvDDWNMVDNIRIRV A A G A L K K F
CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG
CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG

CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG
CCAGCAACGCTCAAGAGTTTGCTTACAGGGAAGAAGATTCTGGTGGTTGATGATAATATGGTGAACAGAAGAGTAGCTGCAGGAGCTCTGAAGAAGTTTG

P A T L K s L L T 6 K K I L vvDDWNMVDNIRIRV A A G A L K K F
CCCGCAACTCTCAAGAGCTTGCTTACAGGGAAGAAGATTCTTGTGGTTGATGATAATATAGTTAACAGGAGAGTAGCTGCAGGAGCTCTCAAGARAATTTG
P A T L K s L L T 6 K K I L vvDDWNTI VN RIRV A A G A L K K F

*k hhkhkhkk hhkhkkhkhkkhk hhkkhkhkkhkhkhkhkkhkhkhkhhkhkhkkhhkkhk hhkkhkhkhkhkkhkhkkhkhkhkhkkhk khk hhkkhkk hhkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkdx hhkkhkk *kkx

441 | 4?20

443 | 4?40

445 | 4?60

447 | 4?80

449 4500
N N N N [ I L

GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA
GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA
- A E VvV CAE S GG QVAL GL L ©Q I P H S F¥F DA CU FMUDTI OQMUP Q
GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA

GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA

GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA
GAGCAGAGGTGGTGTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACAGTTTCGATGCTTGCTTCATGGATATTCAAATGCCTCA

- A E V Vv CAE S G QV AL G L L Q I P H S ¥ DACU FMUDTI OQMUP Q
GAGCAGAAGTGGTTTGTGCAGAGAGTGGTCAAGTTGCTTTGGGTTTGCTTCAGATTCCACACACTTTCGATGCTTGCTTCATGGATATTCAAATGCCACA
- A E V VvV CAE S G Q VAL G L L Q I P H T ¥ DAC FMUDTI QM P Q
okdkkkkk Kkkkk Kkkkkhkkkkkdkhkkhkkkkkkkkkkkk ok kkkkkkkkkkkkkkkkkkkdk kkkkkhkkkkkkkkkkkkkkhkkkkkkkkkkkkk *k

451 | 4?20

453 | 4?40

455 | 4?60

457 | 4?80

459 4600
N N N N [ I L

GATGGACGGGTAAGCCTTTAAACTTGGCCTGCTGTTCGGTAGCTCGATTTTCGGTTAGTTCGGCTCAACATAAATCTTACCGAATTA ATCCAAAATAAA
GATGGACGGG

M D G
GATGGACGGGTAAGCCTTTAAACTTGGCCTGCTGTTCGGTAGCTCGATTTTCGGTTAGTTCGGCTCAACATAAATCTTACCGAATTAAATCCAAAATAAA
GATGGACGGG

GATGGACGGGTAAGCCTTTAAACTTGGCCTGCTGTTCGGTAGCTCGATTTTCGGTTAGTTCGGCTCAACATAAATCTTACCGAATTA ATCCAAAATAAA
GATGGACGGG

M D G
GATGGACGGA

M D G

*hkkhkkkkkk

| 4?1 | 4?20 | 4?3 | 4?40 | 4?5 | 4?60 | 4?7 | 4?80 | 4?9 | 4700

GTTTGGTTCGGTATTCGGTTAGTTTGGTTTTTGAAAATCGTACATAAGTTTTTGATTTGGGTTTATATTTTGATTAATTTTGTTAAAATTTCGGATGAGT

GTTTGGTTCGGTATTCGGTTAGTTTGGTTTTTGAAAATCGTACATAAGTTTTTGATTTGGGTTTATATTTTGATTAATTTTGTTAAAATTTCGGATGAGT

GTTTGGTTCGGTATTCGGTTAGTTTGGTTTTTGAAAATCGTACATAAGTTTTTGATTTGGGTTTATATTTTGATTAATTTTGTTAAAATTTCGGATGAGT

4?1 | 4720 4?3 | 4740 475 | 476 4770 | 478 4790 | 4800

TCGGTTTGTTCGATTTGGGTTTTTGATATTGTTTGGTTATTTTTTTTTAAAGAAAACCAAAGTAACCGATTGCCARACCAAACCTTTTCARAACCTACARA
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Ref_ Genome

Ref_CDS

Hua_ 5_Genome
Hua_5_CDS

J7005_Genome
J7005_CDs

AtAHK4

TCGGTTGGTTCGGTTTGGGTTTTTGATATTGTTTGGTGATTTTTTTTTAAAGAAAACCAAAGTAACCGATTGCCAAACCAAACCTTTTCAAACCTACARA

TCGGTTTGTTCGATTTGGGTTTTTGATATTGTTTGGTTATTTTTTTTTAAAGAAAACCAAAGTAACCGATTGCCAAACCAAACCTTTTCAAACCTACARA

| 4?1 | 4?20 | 4?3 | 4?40 | 4?5 | 4?60 | 4?7 | 4?80 | 4?9 | 4?00

ATCGAACCAAACTCTCAACTTTTTTGGTTCGGTTCAAAATCCCAGCCCTACTTAAACTCATTAAGTTTGGTCTTGTACTACTTGGTTTACGTTCTGGTTT

ATCGAACCAAACTCTCAACTTTTTTGGTTCGGTTCAAAATCCCAGCCCTACTTAAACTCATTAGGTTTGGTCTTGTACTACTTGGTTTACGTTCTGGTTT

ATCGAACCAAACTCTCAACTTTTTTGGTTCGGTTCAAAATCCCAGCCCTACTTAAACTCATTAAGTTTGGTCTTGTACTACTTGGTTTACGTTCTGGTTT

491 | 4?20

493 | 4?40

495 | 4?60

497 | 4?80

499 5000
[N I N N N [ I L

TGTTCCTCTCAGGTTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG
TTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG

F E A TR O I R MM E K E A K E K T K L E W H L P I L A M
TGTTCCTCTCAGGTTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG
TTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG

TGTTCCTCTCAGGTTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG
TTTGAAGCGACTCGTCAGATAAGGATGATGGAGAAGGAAGCTAAAGAGAAGACGAAGCTGGAATGGCATTTACCGATTCTAGCCATG

F E A TR O I R MM E K E A KE K T KL E W H L P I L A M
TTTGAAGCAACTCGTCAGATAAGAATGATGGAGAAGGAAACTAAAGAGAAGACAAATCTCGAATGGCATTTACCGATTCTAGCGATG
F E A TR QI RMME K E T K E K TN L E W H L P I L A M

Khkhkkhkhkkhk hhkkhkhkkhkhkhkhkhkhkhkdk dhhkhkkhhkhkhkhkhkhkkhhkdk dhhkhkkhkhkhkhkhkhkhkhk *hk hhk hhkkhkkhkhkkhhkhkhkkhkhkkhkhkhkhkkhkdx *xk

501 | 5?20

503 | 5?40

505 | 5?60

507 | 5?80

509 5100
N N N N [ I L

ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG
ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG
T A DV I H A T Y E E CUL K s G M D G Y V s K P F E E E N L Y K S
ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG
ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG

ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG
ACAGCTGATGTGATCCACGCGACATACGAGGAGTGTCTGAAAAGTGGAATGGATGGTTATGTCTCTAAACCATTTGAAGAAGAGAATCTCTACAAGTCTG

T A DV I H A T Y E E CUL K s G M D G Y V s K P F E E E N L Y K S
ACTGCGGATGTGATACACGCGACCTACGAGGAATGTCTGAAAAGTGGGATGGATGGTTACGTCTCCAAACCTTTTGAAGAAGAGAATCTCTATAAATCCG
T A DV I H A T Y E E CUL K s G M D G Y V s K P F E E E N L Y K S

*k hk hhkhkhkhkhkkk khkhkhkhkkhkk hhkhkhkkhhkdk dhhkhkkhhkhkhkhkhkhkkhhk hhkhkhkkhkhkhkhhkhk hhkhkkhk hhkkhkk hkhkhkkhkhkhkhkkhkhkkhkhkhkhkkhkdx *k%k %%k *

515

511 | 5}20

I I 5}3 \ 5}40 I

TTGCCARATCATTCAAAGCTAACCCAATCTCAGATTCGTCATGTAGCCAAAGTTGA
TTGCCAARATCATTCAAAGCTAACCCAATCTCAGATTCGTCATGTAGCCAAAGTTGA
v A K S ¥F K A N P I S D s s C s Q s *

TTGCCAAATCATTCAAAGCTAACCCAATCTCTGATTCGTCATGTAGCCAAAGTTGA
TTGCCAAATCATTCAAAGCTAACCCAATCTCTGATTCGTCATGTAGCCAAAGTTGA

TTGCCARATCATTCAAAGCTAACCCAATCTCAGATTCGTCATGTAGCCAAAGTTGA
TTGCCARATCATTCAAAGCTAACCCAATCTCAGATTCGTCATGTAGCCAAAGTTGA
v A K S ¥F K A N P I S D s s C s Q s *
TTGCCARATCATTCAAACCTAATCCTATCTCACCTTCGTCGTAA

vV A K S ¥F K P N P I S P S s *



Clustal Consensus

Supplementary Figure S7. Alignment of the nucleotide sequences of AHK4 genes (genomic and CDS
sequences of BnaC07g21260D) and predicated AHK4 amino acid sequences from Brassica napus reference
genome (Darmor-bzh), the two parents (Hua_5 and J7005), and Arabidopsis (AT2G01830.1). The red box refers

to the premature termination of amino acid translation caused by point mutation in Hua_5.





