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Construction of DNA Profile Database of Wheat Reference Varieties
and Its Application in Wheat DUS Test
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Abstract: Based on 2256 common wheat reference varieties for DUS test in China, a DNA profile database
was established to assist in distinctness test. We first analyzed the DNA profiles of 96 reference varieties using 84
fluorescently labeled SSR markers. A total of 731 alleles were detected with the number of alleles varying between
3 and 18 and the PIC values from 0.29 to 0.89. A DNA profile database consiting of 2256 wheat reference varieties
was constructed using 42 fluorescently labeled SSR markers. A total of 148493 datapoint were included with
a missing rate of less than 5% for each maker except makers barc14 and xgwm341. The genetic and genotypic
datasets of 176 wheat varieties were collected and analyzed. The genetic similarities between the non-distinct
candidate varieties and their most similar vairieties were above 90%. The candidate varieties with a genetic
similarity of over 80% are assumed to be similar varieties, which are suggested to be further investigated for
phenotypic variations in the field.
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Table 1 96 wheat varieties of common knowledge used in the study
e AR 24 B A AR 24 B e AN e AR 24 B
No. Variety name No. Variety name No. Variety name No. Variety name
1 K 98 25 B 49 B 6 5 73 ik 65
2 NZ 991 26 4k 987 50 1 0801 74 Tekiz 18
3 18 27 & 545 51 JeZ 30 75 Bz 509
4 Kz 55 28 ez 9 = 52 BERAE 5 76 Bz 159
5 B 1091 29 Ak 53 BHAE 30 77 1< 10-2
6 #1123 %5 30 Wi 195 54 ## 2009-12 78 114 20
7 Bk 9901 31 i 618 55 S —= 79 4Bk 496
8 PH3259 32 1872 99220 56 1li4¢ 080187 80 g 168
9 HA 2 33 A1 4185 57 07F6-135 81 Bk 1Y
10 INM-1072-1 34 Z&111 044304 58 H4= 99379 82 BE15
11 ;5= 35 P4 13 59 08CA95 83 KEH=T
12 Mg 98 36 LT 3519 60 4 7086 84 N#E 2%
13 %42 010 37 il 9507 61 H 9598 85 %41 700
14 2422000 38 B4 2411 62 TSR 1 86 Jek 85
15 f%15% 39 2515 63 HEE 20 5 87 i 816
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20 i 175 44 HUFFEERL -26 68 RELT 201 92 M 35
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Table 2 The polymorphism information of 81 SSR markers in 96 reference varieties

D e EROEKN S

e IR ﬁnﬁ@ ( b?f) giﬂz FE IR ﬂilﬁ ( bf)J giﬁ Pt
Marker Chrom'olsome Size range No. of s Marker Chrom'o.some Size range of No. of i

position of alleles alleles pic position alleles alleles P
xgwm357 1A 121~127 4 0.51 barcl 5A 274~280 3 0.38
barc61 1A 127~165 10 0.74 barc4 5B 152~209 18 0.87
xgdm111 1A 193~209 8 0.70 xgdm43 5D 143~163 7 0.63
barc5 2A 295~304 3 0.51 xgwmo617 6A 120~142 6 0.78
xgwm429 2B 201~229 12 0.77 xgwm?219 6B 151~222 15 0.84
caul5 2D 197~233 6 0.54 cfd33 6D 170~176 4 0.42
xgwml55 3A 122~150 9 0.78 cfa2123 7A 167~193 12 0.74
cau5 3B 162~184 12 0.82 xgwm344 7B 125~147 10 0.60
xgwml61 3D 125~154 9 0.69 xgwm44 7D 164~192 13 0.83
xgwmo610 4A 146~178 6 0.63 wmcl 3B 140~150 7 0.64
xgwm513 4B 145~155 5 0.67 cfa2028 7A 238~260 7 0.51
cfdg4 4D 168~195 9 0.73 barc80 1B 103~119 6 0.70
cfa2155 5A 209~217 5 0.70 barc170 4A 145~199 15 0.85
bhw129 5B 185~231 11 0.72 barc198 6B 112~158 8 0.80
cfdg 5D 157~171 6 0.58 barc240 1B 237~270 7 0.71
xgwm570 6A 137~160 10 0.78 barc243 5B 177~216 9 0.80
barc14-1 6B 235~256 4 0.29 barc324 3A 227~251 9 0.73
barc14-2 6B 263~284 5 0.66 barc354 6B 121~153 11 0.82
cfd76 6D 143~169 12 0.82 barc1121 6D 106~147 7 0.60
Xgpw2269 7A 163~173 6 0.64 cfd9 3D 188~252 16 0.88
wmc73 7B 185~199 5 0.63 cfd51-1 2D 89~129 12 0.67
xgwm428 7D 122~142 5 0.55 cfd51-2 2D 146~160 7 0.71
cfa2153 1A 120~180 11 0.73 cfd72 1D 216~240 9 0.67
barc81 1B 184~218 4 0.58 cwmé65 1A 217~251 9 0.70
cfd28 1D 178~202 8 0.61 gwm?261 2D 167~207 7 0.68
xgwm445 2A 188~196 5 0.37 gwm304 5A 198~226 13 0.79
barc7 2B 271~277 3 0.32 ksum62 4B 178~208 10 0.73
xgwm?296-1 2D 128~154 6 0.67 wmc312 1A 224~2438 11 0.78
xgwm296-2 2A 156~174 9 0.77 wmc476 7B 189~215 11 0.75
xgwm2-3 3A 112~130 6 0.59 wmce522 2A 169~215 14 0.89
Xgwm566 3B 113~131 8 0.80 xgwmo67 5B 85~99 7 0.71
xgwm341 3D 125~157 14 0.79 xgwm169 6A 176~221 14 0.83
cau2 4A 209~231 3 0.45 xgwm186 5A 142~160 6 0.59
xgwm495 4B 147~181 12 0.74 xgwm?285 3B 216~254 9 0.79
barc105 4D 124~174 9 0.85 barc127 6B 176~228 7 0.77
xgwm?294 2A 72~116 12 0.83 barc125 3D 142~158 8 0.62
xgwm408 5B 145~192 9 0.78 barc168 2D 177~216 9 0.80
xgwm443 5B 115~169 12 0.85 barc18 2B 215~257 13 0.79
xgwm459 6A 111~123 7 0.74 barc197 5A 156~207 9 0.74
xgwm540 5B 101~134 11 0.71 cfd54 4B/4D 148~182 12 0.84
barc28 1A 241~259 5 0.54 xgwm437 7D 88~128 12 0.69
xgwm43 7B 147~157 6 0.58 barc204 6D 150~171 8 0.80
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Fig.1 Correlation coefficients of the genetic similarity matrix based on different sample sizes and marker sets
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Table 3 The polymorphism information of 42 SSR markers

e R TR = st OB (%) SAPERD
Marker fr::quency Genotype/No. of alleles diversity Heterozygosity Data default rate PIC
xgwm357 0.6092 7/4 0.5390 0.0111 4.57 0.4705
barc61 0.3255 30/12 0.7817 0.0375 1.69 0.7515
xgdm111 0.5114 17/8 0.6584 0.0228 0.89 0.6134
barc5 0.5354 9/4 0.6002 0.0357 1.02 0.5303
xgwm429 0.3814 31/13 0.7195 0.0275 4.63 0.6754
caul5 0.7375 13/7 0.4189 0.0164 1.20 0.3784
xgwml55 0.2715 20/9 0.7777 0.0351 0.75 0.7411
cau5 0.2339 32/13 0.8249 0.0320 0.53 0.8020
xgwml61 0.4487 27/13 0.6923 0.0384 1.91 0.6445
xgwm610 0.5484 16/10 0.6261 0.0286 1.33 0.5792
xgwm513 0.4384 14/7 0.6602 0.0193 0.67 0.5980
cfd84 0.3577 19/11 0.7382 0.0262 435 0.6943
cfa2155 0.3618 26/14 0.7294 0.0320 0.49 0.6840
bhw129 0.3657 40/19 0.7804 0.0421 1.02 0.7526
cfd8 0.4446 16/8 0.6908 0.0263 0.84 0.6413
xgwm570 0.4912 23/12 0.6946 0.0193 4.53 0.6616
Barc14 0.4647 14/7 0.6629 0.0306 7.36 0.6036
cfd76 0.3135 41/14 0.8192 0.0297 0.58 0.7985
xgpw2269 0.3469 19/11 0.7049 0.0308 0.31 0.6478
wmc73 0.3885 16/6 0.6961 0.0279 0.31 0.6404
xgwm428 0.4456 15/8 0.6776 0.0298 4.98 0.6232
cfa2153 0.3937 45/20 0.7803 0.0393 2.04 0.7572
barc81 0.4389 13/6 0.6501 0.0277 3.28 0.5820
cfd28 0.6350 16/10 0.5349 0.0314 2.44 0.4846
xgwm445 0.8209 10/5 0.3096 0.0152 0.53 0.2871
barc7 0.8304 4/3 0.2818 0.0134 0.35 0.2424
xgwm296 0.3323 20/12 0.7573 0.0223 2.44 0.7197
xgwm?2 0.6111 16/9 0.5482 0.0279 0.22 0.4888
xgwm566 0.2844 22/8 0.7938 0.0381 1.15 0.7631
xgwm341 0.4820 41/18 0.7175 0.0402 8.74 0.6927
cau2 0.6337 6/3 0.5234 0.0349 0.40 0.4613
xgwm495 0.4820 35/16 0.7110 0.0378 0.18 0.6825
barc105 0.4441 47/18 0.7487 0.0269 1.60 0.7256
barcl 0.6973 7/4 0.4377 0.0233 4.79 0.3636
barc4 0.2509 53/22 0.8214 0.0477 0.44 0.7985
xgdm43 0.3870 21/9 0.6999 0.0331 0.53 0.6448
xgwm617 0.3944 21/11 0.7604 0.0186 3.42 0.7293
xgwm?219 0.4116 30/17 0.7481 0.0205 4.59 0.7163
cfd33 0.6418 8/5 0.5038 0.0210 0.80 0.4336
cfa2123 0.3668 28/13 0.7402 0.0341 1.38 0.6991
xgwm344 0.5795 26/12 0.6046 0.0550 4.79 0.5638

xgwmé44 0.2988 38/12 0.8371 0.0379 0.67 0.8198
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Table 4 Relationship between genetic similarity and percentage of non-distinct varieties

BAEHIUE Genetic similarity

GS=95% 90% < GS<95% 85%<GS<90% 80% <GS<85% GS<80%
T DOV 35 15 9 10 61
Number of variety pairs
AN B SR R R 26 7 0 0 0
Number of non-distinct variety pairs
AR RESAE ST L] (9% ) 743 46.7 0 0 0

Percentage of non-distinct variety pairs

DL AL AL 80% Ay BI{EL, | FH/INZE 0 60 it
DNA $5 808 FEXT 2013-2015 4F 329 4 DUS HI i
i FRHELT T AR AR IR L (3R 5 ). 212 17 (64.4% )
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1y Had b R e, 75 3 0 e 2 1~3 43 3 RL S R, 0 3
B 4~6 15y 7~9 1. 10~12 £y . 13~15 43 F1 15 43 LA
I ARL o A AR R R 0 1S L L A
T T A R 2 A0, B K 2 8500 L A g R 1~3
fyo 2013-2015 4 329 5y DUS 24 & A 3 G 12
474 A5 Rl AN, SRS BTSSR 1.44 3L
STe L (1 B2 K R e 8B ik | BV (T B S R SR TR T L

£S5 329 INERIEBMMELIASMIGELS R

BRIy B3 AR A 3T B0 AR B SE Y 4.05 (. i
B 80% 11935 {5 AHARLEE B (AR SRy /022 30 R it o i i
(3845 BE B 47, % 2013-2015 4F 117 43 /N2 W i
ity P S EC ST R0 AR IR AT T AR A8 R A S 56, 4 R /)N
7 DUS WS Bk i i A 5 U At A T T
PER H X FURE SR PR, S8 39 0 HE 3 SRR S
H AR 2014 4 LUK, R HZ B0 122 0 Al
ARAFRAE 0 i Ao Xk 2R LA T J8 /N2 DUS il
A 2 O HEAT T H T AR T R R O g, 3 0
TE H1 3 b 2380 43, G 6 AT AL A R 3590 1, GE
i 8] DUS M, %5 5 85 Iy AN K e i
Ty

Table 5 Similar variety screening results for 329 candidate varieties

. F A AT AN IRLEEARA o e 14 R R 2341 R,
AL No. of candidate Distribution of candidate varieties with different no. of similar varieties HEfDL gk AR
Test year . No. of similar varieties
varieties 0 1~3 4~6 7~9 10~12 13~15 >15
2013 110 68 27 5 2 4 4 0 181
2014 38 27 9 1 0 0 0 1 32
2015 181 117 39 9 9 3 3 1 261
&1 Total 329 212 75 15 11 7 7 2 474
T (%) 100 64.4 22.8 4.6 33 2.1 2.1 0.6 —
Percentage
3 i DL 5T 00% I {00 3 i 5 8 il
JTE

DUS 32 A 5845 5 1 0 30 i T R AU R ok
FT89. SSR AF7rFhRic ] AT TGS it ol vl ) A%
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