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Fig. S1 Shared Puccinia striiformis f. sp. tritici races identified between pairs of geographic regions.
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Fig. S2 Genotype accumulation curve of 37 polymorphic loci for genetic characterization.
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Fig. S3 Ancestry coefficient analysis of 308 Pst isolates across molecular groups with K values ranging from 2 to 7.
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Fig. S5 Phylogenetic tree of Puccinia striiformis f. sp. tritici isolates from G1, G2 and G5 populations based on the genotyping with 37 markers.
Asterisks represent bootstrap values of 80 or higher.
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Fig. S7 The frequencies of air trajectory analysis deriving from eastern Qinghai in autumn and spring.




50°N

-
= 35N

20°N

N 55°N N
Heilongjiang
45°N
Inner Mongolia
P I g 40°N
Qinghai
-
8 35°N
30°N
Frequence Yy Frequence
1.00 1.00
|| f 25n] |
0.75 \ Vg o 0.75 . \ [
0.50 , 0.50 R A
20°N
0.25 0.25
| ! n L ! a
- -
3000 km 3000 km
15°N
80°E 90°E 100°E 110°E 120°E 130°E 80°E 90°E 100°E 110°E 120°E 130°E
long long

Fig. S8 The frequencies of air trajectory analysis originating from middle Gansu in autumn and spring.
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Fig. S9 The frequencies of air trajectory analysis starting from western Liupan Mountain in autumn and spring.
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Fig. S10 The frequencies of air trajectory analysis initiating from Longnan in autumn and spring.
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Fig. S11The frequencies of air trajectory analysis originating from eastern Liupan Mountain in autumn and spring.
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Fig. S12 The frequencies of air trajectory analysis deriving from western Guanzhong Plain in autumn and spring.




Table S1 Sampling information of 308 Puccinia striiformis f. sp. tritici isolates from six geographic regions

Number Isolates Province  City C(.)un.ty/ Sampling sites Latitude Longitude Altitude Geographlc
District (m) population
1 21-GS-BY-01 Gansu Baiyin Huining Dashanchuan Village, Yangyaji Town 35.6914 105.3969 1932 G3
2 21-GS-BY-02 Gansu Baiyin Huining Dashanchuan Village, Yangyaji Town 35.6914 105.3969 1932 G3
3 21-GS-BY-06 Gansu Baiyin Huining Dashanchuan Village, Yangyaji Town 35.6914 105.3969 1932 G3
4 21-GS-BY-09 Gansu Baiyin Huining Dashanchuan Village, Yangyaji Town 35.6914 105.3969 1932 G3
5 21-GS-BY-13 Gansu Baiyin Huining Dashanchuan Village, Yangyaji Town 35.6914 105.3969 1932 G3
6 21-GS-PL-09 Gansu Pingliang Kongtong Tugudui Village, Dazhai Town 35.3556 106.7808 1680 G5
7 21-GS-PL-10 Gansu Pingliang Kongtong Tugudui Village, Dazhai Town 35.3556 106.7808 1680 G5
8 21-GS-PL-12 Gansu Pingliang Kongtong Tugudui Village, Dazhai Town 35.3556 106.7808 1680 G5
9 21-GS-PL-14 Gansu Pingliang Kongtong Xinzhuang Village, Dazhai Town 35.3853 106.8075 1700 G5
10 21-GS-PL-15 Gansu Pingliang Kongtong Tugudui Village, Dazhai Town 35.3556 106.7808 1680 G5
11 21-GS-PL-16 Gansu Pingliang Kongtong Xinzhuang Village, Dazhai Town 35.3853 106.8075 1700 G5
12 21-GS-PL-20 Gansu Pingliang Huating Liangbeihou Village, Handian Town 35.1906 106.2425 1300 G5
13 21-GS-PL-21 Gansu Pingliang Huating Liangbeihou Village, Handian Town 35.1906 106.2425 1300 G5
14 21-GS-TS-03 Gansu Tianshui Maiji Qujiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
15 21-GS-TS-04 Gansu Tianshui Maiji Quyjiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
16 21-GS-TS-07 Gansu Tianshui Maiji Qujiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
17 21-GS-TS-09 Gansu Tianshui Maiji Quyjiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
18 21-GS-TS-10 Gansu Tianshui Maiji Qujiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
19 21-GS-TS-12 Gansu Tianshui Maiji Quyjiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
20 21-GS-TS-19 Gansu Tianshui Maiji Qujiaping Village, Ganquan Town 34.4719 105.9300 1223 G4
21 21-GS-TS-17 Gansu Tianshui Qingshui Zhangshan Village, Jinji Town 34.6089 105.9092 1609 G4
22 21-GS-DX-05 Gansu Dingxi Weiyuan Shenjiatan Village, Huichuan Town 35.0539 103.9800 2397 G2
23 21-GS-DX-06 Gansu Dingxi Weiyuan Shenjiatan Village, Huichuan Town 35.0539 103.9800 2397 G2
24 21-GS-DX-07 Gansu Dingxi Weiyuan Qiaojiazui Village, Huichuan Town 35.0883 104.0303 2310 G2
25 21-GS-DX-09 Gansu Dingxi Weiyuan Qiaojiazui Village, Huichuan Town 35.0883 104.0303 2310 G2
26 21-GS-DX-11 Gansu Dingxi Weiyuan Qiaojiazui Village, Huichuan Town 35.0883 104.0303 2310 G2
27 21-GS-LN-10 Gansu Longnan Hui Xingshu Village, Liucun Town 33.8819 106.2358 1206 G4
28 21-QH-XN-1 Qinghai Xining Datong Wangzhuang Village, Taer Town 37.0425 101.6600 2666 Gl
29 21-QH-XN-2 Qinghai Xining Datong Wangzhuang Village, Taer Town 37.0425 101.6600 2666 Gl
30 21-QH-XN-3 Qinghai Xining Datong Wangzhuang Village, Taer Town 37.0425 101.6600 2666 Gl
31 21-QH-XN-10 Qinghai Xining Datong Natan Village, Taer Town 37.0458 101.6919 2850 Gl
32 21-QH-XN-11 Qinghai Xining Datong Natan Village, Taer Town 37.0458 101.6919 2850 Gl
33 21-QH-XN-20 Qinghai Xining Datong Huakezhuang Village, Diaogou Town 36.9672 101.8067 2776 Gl
34 21-QH-XN-23 Qinghai Xining Huangzhong Ladong Village, Wushi Town 36.7719 102.1433 2732 Gl
35 21-QH-XN-26 Qinghai Xining Huangzhong Ladong Village, Wushi Town 36.7719 102.1433 2732 Gl
36 21-QH-XN-34 Qinghai Xining Huangzhong Zhujiazhuang Village, Lushaer Town 36.4553 101.4706 2924 Gl
37 21-QH-XN-39 Qinghai Xining Huangzhong Diaozhuang Village, Dacai Town 36.4658 101.5019 2837 Gl
38 21-QH-XN-40 Qinghai Xining Huangzhong Diaozhuang Village, Dacai Town 36.4658 101.5019 2837 Gl
39 21-QH-XN-41 Qinghai Xining Huangzhong Diaozhuang Village, Dacai Town 36.4658 101.5019 2837 Gl
40 21-QH-XN-45 Qinghai Xining Huangzhong Xiagu Village, Qunjia Town 36.2958 101.6719 2892 Gl
41 21-QH-XN-47 Qinghai Xining Huangzhong Xiagu Village, Qunjia Town 36.2958 101.6719 2892 Gl
42 21-QH-XN-48 Qinghai Xining Huangzhong Xiagu Village, Qunjia Town 36.2958 101.6719 2892 Gl
43 21-QH-XN-49 Qinghai Xining Huangzhong Xiagu Village, Qunjia Town 36.2958 101.6719 2892 Gl
44 21-QH-HD-02 Qinghai Haidong Hualong Xiaduoba Village, Yashinan Town 36.0544 101.9403 2042 Gl
45 21-QH-HD-06 Qinghai Haidong Xunhua Atanhe Village, Chahandusi Town 35.8725 102.3728 1889 Gl
46 21-QH-HD-07 Qinghai Haidong Xunhua Atanhe Village, Chahandusi Town 35.8725 102.3728 1889 Gl
47 21-QH-HD-09 Qinghai Haidong Huzhu Magouhuahai, Nanmenxia Town 36.9650 101.8561 2941 Gl
48 21-QH-HD-11 Qinghai Haidong Huzhu Moergou Village, Nanmenxia Town 36.9753 101.8708 2786 Gl
49 21-QH-HD-13 Qinghai Haidong Huzhu Moergou Village, Nanmenxia Town 36.9753 101.8708 2786 Gl
50 21-QH-HD-16 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
51 21-QH-HD-18 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
52 21-QH-HD-19 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
53 21-QH-HD-20 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
54 21-QH-HD-21 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
55 21-QH-HD-22 Qinghai Haidong Huzhu Liushuzhuang Village, Nanmenxia Town  36.9900 101.9214 2844 Gl
56 21-QH-HD-23 Qinghai Haidong Huzhu Nanmen Village, Nanmenxia Town 36.9981 101.9875 2912 Gl
57 21-QH-HD-24 Qinghai Haidong Huzhu Nanmen Village, Nanmenxia Town 36.9981 101.9875 2912 Gl
58 21-QH-HD-25 Qinghai Haidong Huzhu Nanmen Village, Nanmenxia Town 36.9981 101.9875 2912 Gl
59 21-QH-HD-26 Qinghai Haidong Huzhu Nanmen Village, Nanmenxia Town 36.9981 101.9875 2912 Gl
60 21-QH-HD-27 Qinghai Haidong Huzhu Shigangzi Village, Nanmenxia Town 36.9639 101.9853 2801 Gl
61 21-QH-HD-29 Qinghai Haidong Huzhu Shigangzi Village, Nanmenxia Town 36.9639 101.9853 2801 Gl
62 21-QH-HD-30 Qinghai Haidong Huzhu Shigangzi Village, Nanmenxia Town 36.9639 101.9853 2801 Gl
63 21-QH-HD-31 Qinghai Haidong Huzhu Shigangzi Village, Nanmenxia Town 36.9639 101.9853 2801 Gl
64 21-QH-HD-32 Qinghai Haidong Huzhu Kazigou Village, Donggou Town 36.8019 102.0514 2681 Gl
65 21-QH-HD-33 Qinghai Haidong Huzhu Kazigou Village, Donggou Town 36.8019 102.0514 2681 Gl
66 21-QH-HD-34 Qinghai Haidong Huzhu Kazigou Village, Donggou Town 36.8019 102.0514 2681 Gl
67 21-QH-HD-35 Qinghai Haidong Huzhu Kazigou Village, Donggou Town 36.8019 102.0514 2681 Gl
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35.7450
35.7450
35.7450
35.7450
35.7450
35.9358
35.9358
36.4997
36.4997
36.4972
36.4972
36.4972
36.5144
36.5144
34.3811
34.6528
34.3746
34.4038
34.0519
34.0519
34.0519
34.0519
36.3003
35.7310
35.7310
35.7310
35.7310
35.7310
35.9179
35.9179
35.9179
35.9179
35.9179
36.1663
36.1663
36.1663
36.2021
36.2021

102.0514
102.0514
102.0514
102.0669
101.9311
101.9311
101.9311
101.9683
102.2178
102.2178
102.2178
102.2178
102.2178
102.2406
102.2544
102.2544
101.4150
101.4150
101.4150
101.5344
101.5344
101.5344
106.2233
106.2233
106.2497
106.0956
106.0956
106.0956
106.0956
106.0956
106.1017
106.1603
106.1603
106.1603
106.1603
106.1603
106.1603
106.1603
105.8033
105.8033
105.8431
105.8431
105.8056
105.8056
105.8056
105.7083
105.7083
107.2611
107.1586
107.8810
107.7515
107.3069
107.3069
107.3069
107.3069
101.5357
101.3718
101.3718
101.3718
101.3718
101.3718
101.3890
101.3890
101.3890
101.3890
101.3890
101.2120
101.2120
101.2120
101.2256
101.2256

2681
2681
2681
2760
3097
3097
3097
2873
2888
2888
2888
2888
2888
2894
2918
2918
2238
2238
2238
3121
3121
3121
1532
1532
1594
2053
2053
2053
2053
2053
2187
2297
2297
2297
2297
2297
2297
2297
1875
1875
1774
1774
1808
1808
1808
1917
1917
738
880
575
648
1540
1540
1540
1540
3088
2833
2833
2833
2833
2833
2410
2410
2410
2410
2410
2686
2686
2686
2932
2932

Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G6
G5
G6
G6
G6
G6
G6
G6
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl



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
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

22-QH-HNZ-47
22-QH-HNZ-48
22-QH-HNZ-53
22-QH-HNZ-54
22-QH-HNZ-56
22-QH-HNZ-57
22-QH-HNZ-58
22-QH-HNZ-61
22-QH-HNZ-65
22-QH-XN-01
22-QH-XN-02
22-QH-XN-05
22-QH-XN-06
22-QH-XN-09
22-QH-XN-10
22-QH-XN-14
22-QH-XN-15
22-QH-XN-17

22-QH-HUNZ-02
22-QH-HUNZ-03
22-QH-HUNZ-04
22-QH-HUNZ-05
22-QH-HUNZ-06

22-QH-HD-01
22-QH-HD-06
22-QH-HD-08
22-QH-HD-11
22-QH-HD-12
22-QH-HD-14
22-QH-HD-19
22-QH-HD-20
22-QH-HD-21
22-QH-HD-22
22-QH-HD-24
22-QH-HD-26
22-QH-HD-27
22-QH-HD-28
22-QH-HBZ-01
22-QH-HBZ-02
22-QH-HBZ-04
22-QH-HBZ-05
22-GS-LN-01
22-GS-LN-02
22-GS-LN-03
22-GS-LN-05
22-GS-LN-06
22-GS-LN-07
22-GS-LN-09
22-GS-LN-10
22-GS-LN-12
22-GS-LN-34
22-GS-LN-35
22-GS-LN-49
22-GS-LN-50
22-GS-LN-51
22-GS-LN-52
22-GS-LN-53
22-GS-LN-61
22-GS-PL-01
22-GS-PL-02
22-GS-PL-03
22-GS-PL-05
22-GS-PL-06
22-GS-PL-10
22-GS-PL-14
22-GS-PL-16
22-GS-PL-17
22-GS-PL-20
22-GS-PL-22
22-GS-PL-23
22-GS-PL-31

Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Qinghai
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu

Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Hainanzhou
Xining
Xining
Xining
Xining
Xining
Xining
Xining
Xining
Xining
Huangnanzhou
Huangnanzhou
Huangnanzhou
Huangnanzhou
Huangnanzhou
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haidong
Haibeizhou
Haibeizhou
Haibeizhou
Haibeizhou
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Longnan
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang

Gonghe
Gonghe
Gonghe
Gonghe
Gonghe
Gonghe
Gonghe
Gonghe
Gonghe
Huangyuan
Huangyuan
Huangyuan
Huangyuan
Huangyuan
Huangzhong
Datong
Datong
Datong
Jianzha
Jianzha
Jianzha
Jianzha
Jianzha
Hualong
Hualong
Hualong
Hualong
Hualong
Hualong
Hualong
Ledu

Ledu

Ledu

Ledu
Huzhu
Huzhu
Huzhu
Menyuan
Menyuan
Menyuan
Menyuan
Cheng
Cheng
Cheng
Cheng
Cheng
Cheng
Xihe

Xihe

Xihe

Xihe

Xihe

Li

Li

Li

Li

Li

Xihe
Zhuanglang
Kongtong
Kongtong
Kongtong
Zhuanglang
Zhuanglang
Zhuanglang
Kongtong
Kongtong
Kongtong
Kongtong
Kongtong
Chongxin

Houjvhua Village, Tiegai Town
Houjvhua Village, Tiegai Town
Qitai Village, Tiegai Town

Qitai Village, Tiegai Town

Qitai Village, Tiegai Town

Qitai Village, Tiegai Town

Qitai Village, Tiegai Town

Shayou Village, Tiegai Town
Shayou Village, Tiegai Town

Sitan Village, Riyue Town

Sitan Village, Riyue Town

Huajian Village, Bayan Town
Huajian Village, Bayan Town

Xiafu Village, Shenzhong Town
Shala Village, Minxia Town
Benwagou Village, Taar Town
Benwagou Village, Taar Town
Benwagou Village, Taar Town
Nandang Village, Jiajia Town
Nandang Village, Jiajia Town
Nandang Village, Jiajia Town
Nandang Village, Jiajia Town
Nandang Village, Jiajia Town
Baituzhuang Village, Angsiduo Town
Gongbuang Village, Angsiduo Town
Gongbuang Village, Angsiduo Town
Gongbuang Village, Angsiduo Town
Zhabayi Village, Zhaba Town
Zhabayi Village, Zhaba Town
Zhabayi Village, Zhaba Town
Dongmen Village, Gaodian Town
Dongmen Village, Gaodian Town
Dongmen Village, Gaodian Town
Dongmen Village, Gaodian Town
Moergou Village, Nanmenxia Town
Moergou Village, Nanmenxia Town
Moergou Village, Nanmenxia Town
Deqian Village, Xianmi Town
Deqian Village, Xianmi Town
Qianhetan Village Dongchuan Town
Qianhetan Village Dongchuan Town
Yangshibawan Village, Shaba Town
Yangshibawan Village, Shaba Town
Yangshibawan Village, Shaba Town
Zhaoba Village, Shaba Town
Zhaoba Village, Shaba Town
Zhaoba Village, Shaba Town
Jiangyao Village, Jiangxi Town
Jiangyao Village, Jiangxi Town
Jiangyao Village, Jiangxi Town
Yangshan Village, Luhe Town
Yangshan Village, Luhe Town
Fengyayi Village, Baiguan Town
Fengyaer Village, Baiguan Town
Fengyaer Village, Baiguan Town
Fengyaer Village, Baiguan Town
Fengyaer Village, Baiguan Town
Wujiawan Village, Luhe Town
Shangyangjia Village, Liangyi Town
Jingpo Village, Dazhai Town

Jingpo Village, Dazhai Town

Jingpo Village, Dazhai Town
Guanlu Village,Liuliang Town
Guanlu Village,Liuliang Town
Guanlu Village,Liuliang Town
Panling Village,Dazhai Town
Panling Village,Dazhai Town
Xinzhuang Village,Dazhai Town
Xinzhuang Village,Dazhai Town
Xinzhuang Village,Dazhai Town
Kangjiagou Village, Huanghua Town

36.1931
36.1931
36.1923
36.1923
36.1923
36.1923
36.1923
36.2254
36.2254
36.5239
36.5239
36.7376
36.7376
36.7300
36.7519
37.0439
37.0439
37.0439
36.0019
36.0019
36.0019
36.0019
36.0019
36.1781
36.1867
36.1867
36.1867
36.2275
36.2275
36.2275
36.4849
36.4849
36.4849
36.4849
36.9935
36.9935
36.9935
37.2686
37.2686
37.3077
37.3077
33.7285
33.7285
33.7285
33.7248
33.7248
33.7248
33.9951
33.9951
33.9951
33.9682
33.9682
33.9809
33.9793
33.9793
33.9793
33.9793
33.9764
35.2705
35.3635
35.3635
35.3635
35.2309
35.2309
35.2309
35.3639
35.3639
35.3853
35.3853
35.3853
35.2321

100.7648
100.7648
100.6566
100.6566
100.6566
100.6566
100.6566
100.6116
100.6116
101.1300
101.1300
101.0446
101.0446
101.1915
101.4328
101.6909
101.6909
101.6909
101.8859
101.8859
101.8859
101.8859
101.8859
102.0729
102.1121
102.1121
102.1121
101.9784
101.9784
101.9784
102.2138
102.2138
102.2138
102.2138
101.9126
101.9126
101.9126
101.9865
101.9865
101.8852
101.8852
105.5419
105.5419
105.5419
105.5408
105.5408
105.5408
105.2411
105.2411
105.2411
105.4193
105.4193
104.9362
104.9346
104.9346
104.9346
104.9346
105.2962
106.0848
106.7831
106.7831
106.7831
106.0665
106.0665
106.0665
106.7831
106.7831
106.8089
106.8089
106.8089
106.9910

2606
2606
2818
2818
2818
2818
2818
2737
2737
3094
3094
3012
3012
2686
2602
2818
2818
2818
2695
2695
2695
2695
2695
2667
2803
2803
2803
2747
2747
2747
2014
2014
2014
2014
2842
2842
2842
2635
2635
2666
2666
1403
1403
1403
1379
1379
1379
1628
1628
1628
1749
1749
2006
2012
2012
2012
2012
1664
1681
1616
1616
1616
1609
1609
1609
1626
1626
1551
1551
1551
1467

Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
Gl
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5



210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
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
271
272
273
274
275
276
277
278
279
280

22-GS-PL-37
22-GS-PL-45
22-GS-PL-46
22-GS-PL-52
22-GS-PL-53
22-GS-PL-58
22-GS-PL-61
22-GS-PL-65
22-GS-PL-67
22-GS-PL-69
22-GS-PL-73
22-GS-TS-02
22-GS-TS-03
22-GS-TS-04
22-GS-TS-05
22-GS-TS-06
22-GS-TS-07
22-GS-TS-08
22-GS-TS-09
22-GS-TS-15
22-GS-TS-17
22-GS-TS-18
22-GS-TS-21
22-GS-TS-24
22-GS-TS-33
22-GS-TS-36
22-GS-DX-01
22-GS-DX-02
22-GS-DX-04
22-GS-DX-05
22-GS-DX-07
22-GS-DX-08
22-GS-DX-09
22-GS-DX-10
22-GS-DX-11
22-GS-DX-14
22-GS-DX-15
22-GS-DX-17
22-GS-DX-19
22-GS-DX-21
22-GS-DX-22
22-GS-DX-23
22-GS-DX-25
22-GS-QY-08
22-GS-QY-16
22-NX-GY-02
22-NX-GY-03
22-NX-GY-04
22-NX-GY-08
22-NX-GY-12
22-NX-GY-13
22-NX-GY-15
22-NX-GY-20
22-NX-GY-21
22-NX-GY-22
22-NX-GY-26
22-NX-GY-27
22-NX-GY-30
22-NX-GY-33
22-NX-GY-36
22-NX-GY-38
22-NX-GY-40
22-NX-GY-41
22-NX-GY-42
22-NX-GY-43
22-NX-GY-44
22-NX-GY-49
22-NX-GY-52
22-SX-BJ-01
22-SX-BJ-02
22-SX-BJ-06

Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Gansu
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Ningxia
Shaanxi
Shaanxi
Shaanxi

Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Pingliang
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Tianshui
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Dingxi
Qingyang
Qingyang
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Guyuan
Baoji
Baoji
Baoji

Huangting
Jingning
Jingning
Zhuanglang
Zhuanglang
Kongtong
Kongtong
Kongtong
Kongtong
Kongtong
Kongtong
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qinchuan
Qingshui
Qingshui
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Weiyuan
Lintao
Lintao
Lintao
Lintao
Lintao
Lintao
Weiyuan
Zhenyuan
Qingcheng
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Xiji

Xiji

Xiji
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Yuanzhou
Long
Long
Long

Hongya Village, Xihua Town

Qicha village,Caowu Town

Qicha village,Caowu Town

Dashanpo Village, Nanhu Town
Dashanpo Village, Nanhu Town
Zengjiawan Village, Zhaihe Town
Kangzhaizi Village,Zhaihe Town
Kangzhaizi Village,Zhaihe Town
Kazi Village, Zhaihe Town

Kazi Village, Zhaihe Town

Maowa village, Caofeng Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Wanjiazhuang Village, Pingnan Town
Chunguan Village, Pingnan Town
Chunguan Village, Pingnan Town
Chunguan Village, Pingnan Town
Qujiaping Village, Ganquan Town
Quyjiaping Village, Ganquan Town
Tieliu Village, Jinji Town

Leijiayao Village, Qinting Town
Qiaoyu Village, Qiaoyu Town

Qiaoyu Village, Qiaoyu Town

Qiaoyu Village, Qiaoyu Town

Qiaoyu Village, Qiaoyu Town

Kangjiazhuang Village, Huichuan Town

Liujia village, Qiaoyu Town

Liujia village, Qiaoyu Town

Liujia village, Qiaoyu Town

Liujia village, Qiaoyu Town

Liujia village, Qiaoyu Town

Dahucha village, Zhantan Town
Dahucha village, Zhantan Town
Laodigou Village, Zhantan Town
Laodigou Village, Zhantan Town
Laodigou Village, Zhantan Town
Laodigou Village, Zhantan Town
Xujiabao Village, Luyuan Town
Lujialing Village, Tunyu Town
Shangzhuang Village, Yima Town
Hongzhuang Village, Piancheng Town
Hongzhuang Village, Piancheng Town
Hongzhuang Village, Piancheng Town
Hongzhuang Village, Piancheng Town
Chenjiawan Village, Jiangtaibao Town
Chenjiawan Village, Jiangtaibao Town
Chenjiawan Village, Jiangtaibao Town
Xigou Village, Zhangyi Town

Xigou Village, Zhangyi Town

Xigou Village, Zhangyi Town

Gude Village, Pengbao Town

Gude Village, Pengbao Town

Gude Village, Pengbao Town

Gude Village, Pengbao Town

Gude Village, Pengbao Town

Shibei Village, Pengbao Town
Lijiabaozi Village, Touying Town
Lijiabaozi Village, Touying Town
Yimin Village, Touying Town

Yimin Village, Touying Town

Yimin Village, Touying Town
Nanchuan Village, Lujiagou Town
Nanchuan Village, Lujiagou Town
Shijiawan Village, Dongfeng Town
Shijiawan Village, Dongfeng Town
Shijiawan Village, Dongfeng Town

35.1976
35.4410
35.4410
35.3328
35.3328
35.6715
35.6715
35.6715
35.6359
35.6359
35.6235
34.3921
34.3921
34.3921
34.3921
34.3921
34.3921
34.3921
34.3921
34.3726
34.3726
34.3726
34.4722
34.4722
34.6598
34.7175
35.0767
35.0767
35.0767
35.0767
35.0859
35.0868
35.0868
35.0868
35.0868
35.0868
35.4773
35.4773
35.4830
35.4830
35.4830
35.4830
35.0711
35.5342
35.9146
35.9010
35.9010
35.9010
35.9010
35.8979
35.8979
35.8979
35.8700
35.8700
35.8700
36.1684
36.1684
36.1684
36.1684
36.1684
36.0792
36.1517
36.1517
36.1584
36.1584
36.1584
36.1919
36.1919
34.8004
34.8004
34.8004

106.5503
105.8560
105.8560
105.9503
105.9503
106.7534
106.7534
106.7534
106.8093
106.8093
106.8339
105.7006
105.7006
105.7006
105.7006
105.7006
105.7006
105.7006
105.7006
105.6978
105.6978
105.6978
105.9255
105.9255
105.8649
106.3378
104.2006
104.2006
104.2006
104.2006
104.0376
104.2182
104.2182
104.2182
104.2182
104.2182
104.2223

104.2223

104.2340
104.2340
104.2340
104.2340
104.3547
107.3341

107.6369
106.1012
106.1012
106.1012
106.1012
105.8426
105.8426
105.8426
106.1095

106.1095

106.1095

106.2327
106.2327
106.2327
106.2327
106.2327
106.2279
106.2401

106.2401

106.2201

106.2201

106.2201

106.2193

106.2193

106.9507
106.9507
106.9507

1555
1693
1693
1709
1709
1576
1576
1576
1536
1536
1528
1678
1678
1678
1678
1678
1678
1678
1678
1680
1680
1680
1143
1143
1650
1561
2159
2159
2159
2159
2306
2106
2106
2106
2106
2106
2394
2394
2359
2359
2359
2359
1942
1407
1459
2165
2165
2165
2165
1782
1782
1782
2107
2107
2107
1551
1551
1551
1551
1551
1714
1603
1603
1552
1552
1552
1532
1532
296
296
296

G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G5
G5
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G3
G5
G5
G5



281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

22-SX-BJ-07
22-SX-BJ-09
22-SX-BJ-11
22-SX-BJ-13
22-SX-BJ-23
22-SX-BJ-25
22-SX-BJ-27
22-SX-BJ-44
22-SX-BJ-45
22-SX-BJ-47
22-SX-BJ-49
22-SX-BJ-51
22-SX-BJ-52
22-SX-BJ-53
22-SX-BJ-54
22-SX-BJ-58
22-SX-BJ-60
22-SX-BJ-61
22-SX-BJ-65
22-SX-BJ-66
22-SX-BJ-67
22-SX-BJ-71
22-SX-BJ-72
22-SX-BJ-75
22-SX-BJ-78
22-SX-BJ-80
22-SX-BJ-81
22-SX-BJ-82

Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi
Shaanxi

Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji
Baoji

Long
Long
Long
Long
Long
Long
Long
Long
Long
Long
Taibai
Taibai
Taibai
Taibai
Taibai
Mei
Mei
Mei
Mei
Mei
Fufeng
Mei
Mei
Mei
Taibai
Taibai
Taibai
Taibai

Shijiawan Village, Dongfeng Town
Shijiawan Village, Dongfeng Town
Liangfu Village, Southeast Town
Liangfu Village, Southeast Town
Liangfu Village, Southeast Town
Liangjia Village, Southeast Town
Liangjia Village, Southeast Town
Duyang Village, Dongfeng Town
Duyang Village, Dongfeng Town
Duyang Village, Dongfeng Town
Zaoyuan Village, Yingge Town
Zaoyuan Village, Yingge Town
Zaoyuan Village, Yingge Town
Maershan Village, Yingge Town
Maershan Village, Yingge Town
Chenjiabao Village, Xiashi Town
Chenjiabao Village, Xiashi Town
Chenjiabao Village, Xiashi Town
Dujiayuan Village, Changxing Town
Dujiayuan Village, Changxing Town
Luojia Village, Jiangzhang Town
Xinzhuang Village, Shoushan Town
Xinzhuang Village, Shoushan Town
Shilongmiao Village, Qi Town
Liushaya Village,Yingge Town
Liushaya Village, Yingge Town
Liushaya Village,Yingge Town
Liushaya Village, Yingge Town

34.8004
34.8004
34.8584
34.8584
34.8584
34.8654
34.8654
34.8359
34.8359
34.8359
34.0626
34.0626
34.0626
34.0659
34.0659
34.3057
34.3057
34.3057
34.2928
34.2928
34.2450
34.2686
34.2686
34.1850
34.0797
34.0797
34.0797
34.0797

106.9507
106.9507
106.9081
106.9081
106.9081
106.8654
106.8654
106.9303
106.9303
106.9303
107.5439
107.5439
107.5439
107.6363
107.6363
107.1738
107.1738
107.1738
107.7972
107.7972
107.9601
107.7275
107.7275
107.6742
107.6325
107.6325
107.6325
107.6325

296
296
901
901
901
889
889
893
893
893
920
920
920
913
913
449
449
449
601
601
416
486
486
643
892
892
892
892

G5
G5
G5
G5
G5
G5
G5
G5
G5
G5
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6
G6




Table S2 Summary of 19 Chinese wheat differentials, associated resistance genes and
susceptibility rates against 308 Psz Isolates

Percentage of susceptible

Name Chinese WDs Yr gene
response

WDI Trigo-Eureka Yr6 67.21%
WD2 Fulhard Unknown 69.48%
WD3 Lutescens 128 Unknown 82.79%
WD4 Mentana Unknown 94.16%
WD5 Virgilio YrVirl , YrVir2 87.66%
WD6 Abbondanza Unknown 94.48%
WD7 Early Premium Unknown 69.16%
WDg8 Funo Yrd, + 88.31%
WD9 Danish 1 Yr3 85.06%
WDI0  Jubilejina II YrJul , YrJu2 , YrJu3 , YrJud 82.47%
WDII  Fengchan 3 Yrl 93.51%
WDI2  Lovrin 13 Yr9, + 87.66%
WDI3  Kangyin 655 Yrl, YrKyl , YrKy2 61.04%
WDI14  Suwon 11 YrSu 90.58%
WDI5  Zhong 4 Unknown 0.32%

WDI16  Lovrin 10 Yr9 93.83%
WDI17  Hybrid 46 Yr3b, Yrdb 73.05%
WDI8  Triticum spelta Album Yr5 0.32%

WDI9  Guinong 22 Yri0, Yr26 13.96%




Table S3 Races, proportion of race and pathogenic groups of Puccinia striiformis f. sp.

tritici isolates identified

Number Isolate Race Proportion of race (%)  Pathogenic group
1 21-GS-LN-10 CYR34 2.92 Guinong 22
2 21-GS-TS-04 CYR34 Guinong 22
3 21-GS-PL-20 CYR34 Guinong 22
4 21-QH-XN-41 CYR34 Guinong 22
5 21-QH-HD-23 CYR34 Guinong 22
6 21-QH-HD-41 CYR34 Guinong 22
7 22-GS-PL-73 CYR34 Guinong 22
8 22-QX-XN-14 CYR34 Guinong 22
9 22-GS-TS-33 CYR34 Guinong 22
10 21-GS-TS-19 G22-013 0.65 Guinong 22
11 21-QH-HD-57 G22-013 Guinong 22
12 21-QH-XN-45 G22-014 0.65 Guinong 22
13 22-QH-HD-20 G22-014 Guinong 22
14 21-GS-TS-09 G22-078 0.65 Guinong 22
15 21-QH-XN-10 G22-078 Guinong 22
16 22-GS-PL-05 G22-107 0.32 Guinong 22
17 21-GS-TS-10 G22-108 2.27 Guinong 22
18 21-NX-GY-78 G22-108 Guinong 22
19 21-QH-XN-47 G22-108 Guinong 22
20 21-QH-XN-48 G22-108 Guinong 22
21 21-QH-HD-40 G22-108 Guinong 22
22 22-QH-HNZ-18 G22-108 Guinong 22
23 22-QH-HBZ-04 G22-108 Guinong 22
24 21-GS-TS-07 G22-205 0.32 Guinong 22
25 21-QH-XN-40 (G22-238 0.65 Guinong 22
26 21-QH-HD-42 G22-238 Guinong 22
27 22-QH-HNZ-47 G22-246 0.65 Guinong 22
28 22-GS-TS-15 G22-246 Guinong 22
29 21-GS-PL-15 CYR32 27.60 Hybrid 46
30 21-GS-PL-10 CYR32 Hybrid 46
31 21-GS-PL-KT-1 CYR32 Hybrid 46
32 21-GS-BY-13 CYR32 Hybrid 46
33 21-GS-PL-12 CYR32 Hybrid 46
34 21-GS-PL-16 CYR32 Hybrid 46
35 21-GS-BY-02 CYR32 Hybrid 46
36 21-GS-DX-06 CYR32 Hybrid 46
37 21-GS-PL-21 CYR32 Hybrid 46
38 21-GS-DX-09 CYR32 Hybrid 46
39 21-NX-GY-08 CYR32 Hybrid 46
40 21-NX-GY-35 CYR32 Hybrid 46
41 21-NX-GY-71 CYR32 Hybrid 46
42 21-NX-ZW-20 CYR32 Hybrid 46
43 21-NX-ZW-29 CYR32 Hybrid 46
44 21-NX-GY-55 CYR32 Hybrid 46
45 21-SX-BJ-04 CYR32 Hybrid 46
46 21-SX-BJ-81 CYR32 Hybrid 46
47 21-QH-HNZ-01 CYR32 Hybrid 46
48 21-QH-HNZ-02 CYR32 Hybrid 46
49 21-QH-HNZ-03 CYR32 Hybrid 46
50 21-QH-HNZ-05 CYR32 Hybrid 46
51 21-QH-HNZ-07 CYR32 Hybrid 46
52 21-QH-HNZ-08 CYR32 Hybrid 46
53 21-QH-XN-2 CYR32 Hybrid 46



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
&3
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85
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88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

21-QH-XN-03
21-QH-XN-34
21-QH-HD-06
21-QH-HD-07
21-QH-HD-13
21-QH-HD-16
21-QH-HD-21
21-QH-HD-24
21-QH-HD-26
21-QH-HD-29
21-QH-HD-33
21-QH-HD-38
21-QH-HD-49
21-QH-HD-50
21-QH-HD-51
21-QH-HD-52
21-QH-HD-53
21-QH-HD-54
22-QH-HNZ-17
22-QH-HNZ-31
22-QH-HNZ-40
22-QH-HNZ-48
22-QH-HNZ-54
22-QH-HNZ-57
22-QH-HNZ-65
22-QH-XN-01
22-QH-XN-15

22-QH-HUNZ-02

22-QH-HD-01
22-QH-HD-06
22-QH-HD-11
22-QH-HD-14
22-QH-HD-19
22-QH-HD-26
22-QH-HD-27
22-GS-LN-34
22-GS-LN-53
22-GS-PL-03
22-GS-PL-10
22-GS-DX-01
22-GS-DX-05
22-GS-DX-14
22-GS-DX-19
22-GS-DX-22
22-GS-DX-23
22-GS-QY-16
22-NX-GY-20
22-NX-GY-26
22-NX-GY-33
22-NX-GY-36
22-NX-GY-38
22-NX-GY-40
22-SX-BJ-09
22-SX-BJ-25
22-SX-BJ-52
22-SX-BJ-58
22-SX-BJ-65
22-SX-BJ-66

CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32
CYR32

Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46



112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
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
169

22-SX-BJ-67
22-SX-BJ-72
22-GS-LN-35
21-NX-GY-57
21-NX-GY-39
21-QH-XN-20
21-QH-XN-26
21-QH-HD-20
21-QH-HD-22
21-NX-ZW-01
21-GS-BY-06
21-GS-DX-11
21-NX-GY-29
21-NX-GY-06
21-QH-HD-25
21-QH-HD-35
22-GS-TS-07
22-NX-GY-13
22-NX-GY-43
22-SX-BJ-75
22-SX-BJ-78
21-QH-HD-02
21-QH-HD-09
21-QH-HD-27
21-QH-HD-36
22-QH-HD-24
22-GS-PL-14
22-GS-TS-24
22-SX-BJ-80
22-SX-BJ-82
21-GS-PL-9
21-GS-TS-03
21-QH-XN-49
22-SX-BJ-11
21-NX-ZW-24
21-QH-XN-1
21-QH-HD-19
21-QH-HD-34

21-SX-BJ-TB-09

22-QH-HD-21
21-QH-HD-58
21-QH-HD-31
21-NX-GY-26
21-GS-DX-05
21-NX-GY-43
21-NX-GY-27
21-NX-GY-32
21-GS-BY-09
21-QH-HD-43
21-SX-BJ-52
22-SX-BJ-06
21-NX-GY-54
21-NX-ZW-14
22-GS-PL-67
22-SX-BJ-61
21-GS-DX-07
21-NX-GY-56
21-NX-ZW-21

CYR32
CYR32
HY-004-1
HY-004-2
HY-007-1
HY-007-1
HY-007-1
HY-007-1
HY-007-1
HY-007-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-008-1
HY-019
HY-019
HY-029
HY-029
HY-029
HY-029
HY-029
HY-029
HY-029
HY-037
HY-037
HY-037
HY-037
HY-100
HY-102
HY-103
HY-103
HY-104
HY-104
HY-108
HY-147
HY-152
HY-156
HY-168
HY-177
HY-177
HY-187
HY-187
HY-188
HY-189
HY-192
HY-193
HY-260
HY-260
LV13-03
Lv13-24
LV13-25

0.65

1.95

3.57

0.65

2.27

1.30

0.32
0.32
0.65

0.65
0.32
0.32
0.32
0.32
0.32
0.32
0.65

0.65
0.32
0.32
0.32
0.32
0.32
0.65

0.32
0.32
0.97

Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Hybrid 46
Lovrin 13
Lovrin 13
Lovrin 13



170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

21-NX-ZW-28
21-QH-XN-39
21-SX-BJ-80
21-SX-BJ-TB-11
22-QH-HNZ-56
22-QH-HBZ-01
22-GS-PL-20
22-GS-DX-25
22-SX-BJ-27
22-SX-BJ-47
22-SX-BJ-71
22-GS-DX-09
21-NX-GY-51
22-GS-PL-23
21-QH-HD-32
22-GS-DX-11
22-QH-HUNZ-04
21-QH-HD-37
21-QH-HD-39
21-QH-XN-23
22-GS-LN-05
22-SX-BJ-07
21-GS-TS-17
22-GS-TS-08

LV13-25
LV13-25
LV13-26
CYR33
CYR33
CYR33
CYR33
CYR33
CYR33
CYR33
Sull-007-1
Sull-035
Sull-041
Sull-041
Sull-042
Sull-042
Sull-192
Sull-208
Sull-208
Sull-267
Sull-362
Sull-382
Sull-271
Yr5-15

0.32
2.27

0.32
0.32
0.65
0.65
0.65
0.65
0.32
0.65

0.32
0.32
0.32
0.32
0.32

Lovrin 13
Lovrin 13
Lovrin 13
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Sull
Yr5




Table S4 New races with octal codes and corresponding resistant or susceptible responses of 19 wheat differentials

Number Isolate Race WD1 WD2 WD3 WD4 WDS5 WD6 WD7 WDS8 WD9 WDI10 WD11 WD 12 WD 13 WD 14 WD 15 WD 16 WD 17 WD 18 WD 19 Octal code
1 22-QH-HNZ-05 New Race 1 0 0 0 I I I 0 I 0 0 I I 0 I 0 I 0 0 0 0723240
2 22-QH-HNZ-14 New Race 2 0 0 0 1 0 1 0 1 0 0 1 1 0 1 0 1 0 0 0 0523240
3 22-QH-HNZ-61 New Race 2 0 0 0 1 0 1 0 1 0 0 1 1 0 1 0 1 0 0 0 0523240
4 22-QH-HNZ-20 New Race 3 0 0 0 1 1 1 0 1 0 0 1 1 0 1 0 1 1 0 0 0723260
5 22-QH-HNZ-21 New Race 4 0 1 1 1 1 1 0 1 0 1 0 0 0 1 0 1 0 0 0 0724240
6 22-QH-HNZ-23 New_Race_5 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0733260
7 22-QH-HNZ-53 New_Race_5 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0733260
8 22-GS-TS-21 New_Race_5 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 0 0 0733260
9 22-QH-HNZ-24 New Race 6 0 0 0 1 0 1 0 1 1 0 1 1 0 1 0 1 0 0 0 0533240
10 22-QH-HNZ-26 New Race 7 0 0 1 1 1 0 1 0 0 0 1 1 0 1 0 1 1 0 0 1643260
11 22-QH-HNZ-27 New Race 8 0 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 0 0 3707260
12 22-QH-HNZ-28 New Race 9 0 0 0 1 1 0 0 1 1 1 1 1 0 1 0 1 1 0 0 0637260
13 22-QH-HNZ-35 New_Race_10 0 1 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 0 2533260
14 22-QH-HNZ-38 New_Race_11 0 0 1 0 1 1 0 1 0 0 0 1 0 0 0 1 1 0 0 1321060
15 22-QH-HNZ-43 New Race 12 0 1 0 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 0 2727240
16 22-GS-PL-17 New_Race 12 0 1 0 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 0 2727240
17 22-GS-PL-52 New Race 12 0 1 0 1 1 1 0 1 0 1 1 1 0 1 0 1 0 0 0 2727240
18 22-QH-HNZ-58 New Race 13 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 0 7737260
19 22-QH-XN-02 New Race 14 0 1 0 1 1 1 1 1 1 1 1 0 1 1 0 1 1 0 0 2776660
20 22-QH-XN-05 New Race 15 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 3737660
21 22-GS-DX-02 New Race 15 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 3737660
22 22-QH-HUNZ-06  New Race 15 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 3737660
23 22-NX-GY-03 New_Race_15 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 3737660
24 21-QH-HD-11 New_Race_15 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 3737660
25 22-QH-XN-06 New Race 16 1 1 0 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 6777240
26 22-SX-BJ-13 New Race 16 1 1 0 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 6777240
27 22-QH-XN-09 New Race 17 0 0 1 1 1 1 0 1 0 0 1 0 0 1 0 1 0 0 0 1722240
28 22-QH-XN-10 New Race 18 0 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 0 0 0 3737240
29 22-GS-LN-06 New Race 18 0 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1 0 0 0 3737240
30 22-QH-XN-17 New Race 19 0 0 0 1 0 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0501240
31 22-QH-HUNZ-03 ~ New_Race 20 0 0 0 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 0 0633260
32 22-QH-HUNZ-05  New_Race 21 | 0 1 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 1 5526241
33 22-QH-HD-08 New Race 22 0 0 1 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 0 1507640
34 22-QH-HD-12 New Race 23 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 0 0 7736660
35 22-QH-HD-22 New Race 24 0 0 0 1 1 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0737640
36 22-GS-DX-07 New Race 24 0 0 0 1 1 1 0 1 1 1 1 1 1 1 0 1 0 0 0 0737640
37 22-QH-HD-28 New Race 25 1 1 1 1 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 7413060
38 22-QH-HBZ-02 New Race 26 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0 1 3727661
39 22-QH-HBZ-05 New Race 27 1 0 1 1 1 0 1 0 1 1 0 0 1 0 0 1 1 0 0 5654460
40 22-GS-LN-01 New Race 28 0 1 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 0 0 3736060
41 22-GS-LN-02 New Race 29 0 0 1 1 1 1 0 1 0 1 1 1 0 1 0 1 1 0 0 1727260
42 22-GS-LN-10 New Race 29 0 0 1 1 1 1 0 1 0 1 1 1 0 1 0 1 1 0 0 1727260
43 22-GS-LN-03 New Race 30 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 0 0 7757620
44 22-GS-LN-07 New Race 31 0 1 0 1 1 1 0 1 1 1 1 1 0 1 0 1 1 0 1 2737261



22-GS-LN-09
22-GS-LN-12
22-GS-LN-49
22-GS-LN-50
22-GS-LN-51
22-GS-LN-52
22-GS-LN-61
22-GS-PL-01
22-GS-PL-02
22-GS-PL-06
22-GS-PL-16
22-GS-PL-22
22-GS-PL-31
22-GS-PL-37
22-GS-PL-45
22-GS-PL-46
22-GS-TS-36
22-GS-PL-53
22-GS-PL-58
22-GS-PL-61
22-GS-PL-65
22-NX-GY-44
22-GS-PL-69
22-GS-TS-02
22-GS-TS-03
22-GS-TS-04
22-GS-TS-05
22-GS-TS-06
22-GS-TS-09
22-GS-TS-17
22-GS-TS-18
22-GS-DX-04
22-GS-DX-08
22-GS-DX-10
22-GS-DX-15
22-GS-DX-17
22-GS-DX-21
22-GS-QY-08
22-NX-GY-02
22-NX-GY-04
22-NX-GY-08
22-NX-GY-12
22-NX-GY-15
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New_Race 63
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Table S5 Proportion of Puccinia striiformis f. sp. tritici races in different geographic populations

Geographic population Race Count Proportion
Gl CYR32 42 35.29%
Gl G22-108 5 4.20%
Gl CYR34 4 3.36%
Gl HY007-1 4 3.36%
Gl HY-029 3 2.52%
Gl CYR33 2 1.68%
Gl G22-014 2 1.68%
Gl G22-238 2 1.68%
Gl HY008-1 2 1.68%
Gl HY-019 2 1.68%
Gl HY-103 2 1.68%
Gl Sull-208 2 1.68%
Gl G22-013 1 0.84%
Gl G22-078 1 0.84%
Gl G22-246 1 0.84%
Gl HY-037 1 0.84%
Gl HY-102 1 0.84%
Gl HY-104 1 0.84%
Gl HY-108 1 0.84%
Gl HY-147 1 0.84%
Gl HY-187 1 0.84%
Gl LV13-25 1 0.84%
Gl Sull-042 1 0.84%
Gl Sull-192 1 0.84%
Gl SU11-267 1 0.84%
Gl New race 34 28.57%
G2 CYR32 8 36.36%
G2 CYR33 1 4.54%
G2 HYO008-1 1 4.54%
G2 HY156 1 4.54%
G2 LV13-03 1 4.54%
G2 Sull-035 1 4.54%
G2 Sull-042 1 4.54%
G2 New races 8 36.36%
G3 CYR32 15 24.59%
G3 HY008-1 5 8.19%
G3 HYO007-1 2 3.28%
G3 HY-177 2 3.28%
G3 LV13-25 2 3.28%
G3 G22-108 1 1.63%
G3 HY-004-2 1 1.63%
G3 HY-029 1 1.63%
G3 HY-100 1 1.63%
G3 HY-152 1 1.63%
G3 HY-168 1 1.63%
G3 HY-187 1 1.63%
G3 HY-192 1 1.63%
G3 HY-193 1 1.63%
G3 LV13 1 1.63%
G3 Lv13-24 1 1.63%
G3 SU11-041 1 1.63%
G3 New races 23 37.70%
G4 CYR34 3 7.31%
G4 CYR32 2 4.88%
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Table S6 Virulence diversity of Puccinia striiformis f. sp. tritici isolates in different
geographic populations

Geographic Parameters

population Hs Si Sh K St SH E G
Gl 0.186 0.876 0.675 0.229 8.078 3.228 0.795 11.927
G2 0.200 0.868 0.800 0.264 7.563 2.472 0.892 4.853
G3 0.276 0.924 0.816 0.389 13.148 3.354 0.886 10.460
G4 0.240 0.968 0.951 0.346 31.717 3.532 0.986 9.425
G5 0.228 0.909 0.802 0.307 11.025 2.998 0.890 7.491

G6 0.168 0.892 0.812 0.222 9.281 2.548 0.919 4.784




Table S7 Position and quality of 113 SNPs from the genomic alignment and filtering

Order Chromosome  Position Reference site  Alternative site Quality
1 Chrl 277111 G A 4694.17
2 Chrl 342625 G C 1611.03
3 Chrl 1214543 C T 6263.86
4 Chrl 1446867 T C 1419.83
5 Chrl 1514334 G T 1274.03
6 Chrl 3359239 T G 4497.23
7 Chrl 5151405 C G 3013.16
8 Chr2 279415 G A 1796.30
9 Chr2 896156 A G 17827.90
10 Chr2 968698 C T 1975.06
11 Chr2 977524 C T 1325.05
12 Chr2 998173 C T 883.32
13 Chr2 1041509 G C 1885.73
14 Chr2 2527688 C T 1534.24
15 Chr2 2943256 T C 1475.79
16 Chr2 5049929 A G 21133.20
17 Chr2 5553647 A G 1142.15
18 Chr3 1237489 A C 1394.04
19 Chr3 2205441 C T 1004.16
20 Chr3 2224909 C T 454.76
21 Chr3 2255578 A T 1725.08
22 Chr3 2269449 C T 1800.07
23 Chr3 2513606 C T 4264.04
24 Chr3 3970574 G A 1334.04
25 Chr3 4565597 G A 1800.04
26 Chr4 172 A G 17015.90
27 Chr4 60415 G A 1555.27
28 Chr4 676371 G T 1433.04
29 Chr4 2956131 C T 2861.80
30 Chr4 3402226 C T 5679.26
31 Chr4 5392145 C T 2990.75
32 Chr5 1499190 G A 1586.16
33 Chr5 1958112 G A 4719.94
34 Chr5 3881454 C T 2959.53
35 Chr5 3971185 G C 3378.46
36 Chr5 4024508 G A 13576.90
37 Chr5 4486978 G A 1078.77
38 Chr5 4544872 A G 1607.79
39 Chr6 278430 C T 1978.08
40 Chr6 749630 G A 1342.05
41 Chr6 838867 C T 4278.53
42 Chr6 1887440 G A 1476.17
43 Chr6 1939399 C T 941.32
44 Chr6 2032412 C T 7364.51
45 Chr6 2040846 G C 1604.88
46 Chr6 2044078 G A 1842.28
47 Chr6 2130703 C T 1906.02
48 Chr6 2733230 A T 1103.02
49 Chr6 2891956 C T 4973.27
50 Chr6 3676971 C T 1404.53
51 Chr6 3733946 C T 4253.26
52 Chr6 4057892 G A 1800.04
53 Chr7 717077 C T 4201.31
54 Chr7 1259836 T G 1738.13
55 Chr7 1271484 C T 1303.67
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Table S8 The information of position, polymorphism, diversity, heterozygosity, and flanking sequence of 57 SNPs and primers developed

Number Name Chromosome Position T allele Gene - pye i crozygosity Sequence Wildtype Forward Mutant Forward Common Reverse
frequency _diversity

CGCCAGTGAAAAAACCCCCAACATCCCTAAACCTTTCATGGCACCCGAAACCTCTTGTCGGATGTTACCATGTGAGATGATTACGTGGTTATCATCCG[G/A]TGGGATAGGGCTCATTTTGGGTGGGTCCTGAGCAAGGATGCCTAGATT

1 Chr1_277111  Chrl 277111 0.25 0.38 0.30 0.00 GGGAGCCTACATCGGATATTCAGCAATGGGGGAACCTCCATTCGGACAGGGATGATCGTTCCCTGGCTAGTGGGTGCACCACAAACAACAAATTTCTCAATGTACCGCTCTCCTGAGGACGAGGGCAACCTACAAAGGTGTACTACAT GATGATTACGTGGTT GATGATTACGTGGTTAT GACCCACCC
GCTCT

ATCATCCGG CATCCGA TGAGCCC

CCAATTCCAAAAATAATAAAATATTATTTTTC

‘GCAGGTGCACCGCAAAGGCTGCCAAGATTGA

TTFT(J(J(J(JA(JTCG(JAAL TCCAAAACCCGCAGGTTGTTTGGGAGTCGGAACTCCAAGACCCGCAGTTTGTTTGGGAGTCGGCC

2 Chr1_1514334  Chrl 1514334 0.11 0.19 0.17 0.00 "ATAAGAACAAGATGAAATTCTCTCAATAAGTGGACGAGTTAAAGAATAAAATAATAAATCAATTTTAAAGAGAGCTAGTTAATGATTAGATT[G/TJICCAAGGAATAAAGAGAGCTAGTTAATGATTAGATTGTCAAGGAAAG( ¥1ATGX$F(J::§]T?(§’ 3 ILT G. Aﬁ?::ﬁ;]?? GTT ZZGAZ(‘;TG(J[
A(JLTA{JTTAAT(JA(rTA(J-l_rAAT(JATTAAALT(J(JT(JAATAAAAT(JTTAAT(JA(JAT(JAAATAAA(r(.AATAAALT(, TCAAGAAACAATTGATTAACGAATGAATTGATGAATAAAATTTGGGACTTACTTCGCGCCACATCAAAAACT
TCTTGTGTATTTCCTCGTTCGAATTTCGTTCCTCCGAGAGTGTGAGTTAAACTTTGAGAAATCGTCCCTT[T/G]GAGGTTGTTTCCTTGGATTTGTGTGCCTCTTGAC A SGTTGGGCCAGCCATCCCCCGGGCCACAAGCCCGCT

3 Chrl_3359239  Chrl 3359239 0.25 0.38 0.30 0.00 CCACACACATCACGGGCCCCGGTCTTTTCTCTTCATCGGTGTGTTGTTGAGTGGCGAGTGCACTCATTTTGAAAAGTAGTTCTTCACCATTGGTCGGTGAGATGTGTTCTTTCGAACAGTTAATTATTTTACAAATCTCATGAAATAGCTT TGAGTT. CTTTGA TGAGTT CTTTGAGA GCTCCGTCAAGAG
GAGCAATTC GAAATCGTCCCTTT  AATCGTCCCTTG GCACACA

4 Chrl 5151405 Chrl 5151405 025 038 030 0.00 TTCTGAAATGAAAGTGTCCAACGTGGGGACATGAGTCTGAAGATATTCATATCCTAGT[C/G]GATCTTGGGATACTTTTTCAGCAATACCAGTGGTAGCAATTGTAGTATCTTCTTCATAACCCTTGCGCCAGCCAAGACTAAACATTTTA ATGAGTCTGAAGATA ATGAGTCTGAAGATATT TGCTACCACTGGTA

i " - - - - CCGGAGATCGOCGGTCCATTAGATTTATTGGGATTTTGAAAAGAAGATTGAG TTCATATCCTAGTC  CATATCCTAGTG TTGCTGA
5 Chr2 279415  Chr2 279415 0.11 0.19 017 0.00 GATATTTCTACTTATGTATGGTATTTATATTATTACTATTTATGTACATACTTACTATCTAGTTGTGTTTATGTCTTCTCTATCCTTAATCATCTGCTAAACTAATA[G/AJAGCTAAGGTAGTGGTTGAAGTGAGTGACTATGGGTTATTTTG  CCTTAATCATCTGCT CCTTAATCATCTGCTAA GCTAAACCACTCAC
v " : : : : TCCGTAGAGTTCAATTCTGCAATAATATCTTCAAATATGTGAGTGGTTTAGCTTATAGGATGAGGTTTTTGTGCATTTTGTTGCATGTAACAGAAACAGAG AAACTAATAG ACTAATAA ATATTTG

GGATTCAAAGTAGAATTTCCCGTGCATGCAATCCATTTTGCATACTTGTTTGCCTCCCGCAAAAGTTGGAAGTTACCTTGAGCCCCCCGCATCGGACAAATACCTTGCATTTCTCCAATTGGCTCTCATAGTCCCTCGCTAGTCTCTGATT

6 Chr2_896156  Chr2 896156  0.36 0.46 0.35 0.00 GGAGACCTCCAACAGGCTACC[A/GJATACTCATCTCCACCACCATAACAGCAACATCACTACACAATGCCACGACACACTGAACGAGGATCAACCATAGCCCAAATGACAGGTCTGATTCGTCAACACGTGCACGGAGCAATGATAGGC ATTGGAGACCTCCAA ATTGGAGACCTCCAAC CATTCATTGCCGAG
TCGGCAATGAATGACGAGAGTGGTGATTCTAGCGAGGACAGCGACTTGGAGGACCTCATCGTAGCTTTGATTATACTCAAGAAGAATCGATACCTTGCACCTCGTGTACAAATTGGACGTGCTCCGGACATCACCA
U1 TLULLLAALLU LU TUAATU T TUULLTUALULL TUALLUAAUAAUAA TUL T TUU T TUUGULAAALAU T TUUAUU T TUU L TUAALLALLAU LTLAU LU TULU TUTAULTUAUU L TAUAAUAAUA T TUULAA TUUULLULUAALU T TUAAL
GCGAGCGAGATTGCCCGTTTCAAACTCGCCCATCTCAACCTTGTACCAATGGTGGACAAAGGTTCCCCCCAACGTTGCTGCCTCCGTTGGGCCAATGTTGAGGATAGATTTTTTGCCACTGCAACATGATCCCGTCATCTCGGATCAGTT
GTAAGCGTTTGAAAAAAAAAAAATCAAGTCAAAAAATGACTTGAATGATAAATAATCTTTGCAAGGCCGAAGGCTCAGCTTGATATACGTCTTTGTCTCCATCTCTGTTAAGCAGCAATGGTGCAACTGCATATGAGTTCCATTGCAATT
GTTAGTGGACAGGTCGCAGGATCAATCCATGTGGGGGTCTTTCATTGCACACTTTTGCTTGGTGCTTAACTGGGGACATCGGCGGTGCGCCGATCAAGCCTTTTGCTTGGTTCCGTGTGAGTAACATTGAATCAACCACGGTTCGACGG
TGGGCACACGTTCGGAGGAACCGGCGACCCCACTGACCTCAGACCTGAGTTGGTGGAAGGTTGAGCATCTGATGAGCGCTCGGAG'ITTCATGGTTACACCAACCGTGCAGGTTTTGCAGGATGACCTAGACCTGAAAGCTCAACG'ITG
GCAACCAAGCCAAAGCGCATGGTTGCTCAAACCTTGAGCCCTTGGTTGGGTGACCGTTTGGGTGGCCCGGTGGTGTAATCAAGTCGGTCTCAGCCACCTGTTTCTTTTCTCCTTTTTGGAGTCTGGACAACTCACCTGGCTCCTTCCTTT
CTGGTTGGGCCGGTTGG'ITCCTTGTGCACTGAGACTACAAGAGAACACAAGACAGGCTAATGTTAGCCTCTG'ITTC'ITGGAGATCTGACTGGCCGAGTTCTATCGTACTCACCTTTGTGGTTTGTCAA ATTTGGTCCAGTAATTTCAGA
GGATCGGTGT'ITGC'ITTGATCTGGTTCATGAGTGCTGTACCTGATATTGTCCGAAGACGCATCAG'IT'ITCCGACCTCAGAACTTGGT'ITGC'ITTGCTTACCTTGTCCCGCGGATCTTAGAACCTTCCTTATCTTGTGAGTACGGAACCGTC
TGTTTAGGCCCATATTCTGACAAGATACTCTTCAATTGAATAAGAGTCAAGTTCCACCTTGCCCTGACGTTGCGTTGTGGTCGTCAAAAACCGTCCGGCACTAGAAAATTCAAAGTTTTTCTCTATATCTCTTTCTCATAGCTTCTCACTT
AGTTCGCAGGGGTTTCACAAACACAAATT CAACTGCAAGCACCTCTCCAACTCAGA'ITGCGCTCACATAAGCAGGAACCCCAAATCAGTTACCATAGTTCCCAA'ITACCAGGCGCCCTAGCAACCAATGCACAGCCTCACCATACACTA
GCACAGCCTCAGAATAGCCATCATACTAGTTCAGCATAGCCTCTCCAAACAAAGCACAGCTTCAACATAGCAACAGCATAGCCCCTTTATTTATACACAGCCACCAGAAGAAAATATGTACTAAATTACCTCAGGAGGCAGTGTTCCTG

7 Chr2_998173  Chr2 998173 0.11 0.19 0.17 0.00 CAGCACAGCCACTAATGCCCTA’IT'ITTG'IT'ITTGCAGAGGAATTGAGCTCACCTTGGAGCTAAAATCCCTCACTGTTGTATATCTAAGAGGCTCTCCTCCCAGTTG'ITCTGCCCTCTCCTCATCAGATCATCTGCAAAGCCAATCCCCCAT
AACAGAACATAACTGGTCACTCCTACATATTATTAGTCAACCAAGATTTAGGTTTTAGCATCATAACACCCTCTTATTCTCATTATAAATATATTTGTTGAAATTTCATTCCTCTTCTTCCTCTCAGTACAAAACCACCCTGATCCTTTTGC
CTTTTCAATAAATGTTTAGCTAATAAATTCTAGTGTTGTCATGGTAATGTTGTCTGAGTGGTATCTTG'ITATGTAGTCTAGTGCTCAATCC'ITGTAGTCTTGAACCCTGGTAGAAGTCT'ITATCTAC'ITCCA'ITTACTCCTGTTGTCTATTAT
TCATTATCAATCTGGCTTTTATCTTTTGTCTATGCATTTTTCTCCTCAACCACAACTCGACCAACTTGTAGTAGCTTATTTAACACATGTGCTCTGCCTGGTAAATCAAAGTCATTGGTTCTCCTCCTTTTGCCATTTTGAGTCCCTTTGAGA
CATCTCTAGTCCCCTCTGAGTGCCTTGAGATCCTTTCAAGAAACCCCTCTCCGCTCCTCTTGTCACGCTTTTCTCGCCCACAGAATCTGGTGTGGAGTCAAAACTCAACAATATTAGCACCCTGAAATATAACATATAATCTCTCACCACC
TGCCACACTTAGGTGTCTGGACCAAGTCCCCTGTTCCATCCCTGGTTGACGCATAGTGCTCCCAAAACCCATCTCACTCTCTTCTCTTTTAACCTTATATATCCAGCCCTTGAGGTCACAAGTTCAATACCCACCTAAGACATTACTCATA
AATCATGTCATGTCAGCCACCTGGCACATGTCACAGTACCTGACATGTGCTCAGTAACTGCAAGAACTTACATCCATCCTAAGATAACACTAACCCTCTCCCTGTTGTTATCTTTATCCTAAGTTATTATATTCATTATTTATTATTCATTT
ATTTACTTATGTATTTACTATTACCCTTGACATCACATAAAACATACTATCTTTATTTGTGCCAAACATTGATGTCATAAACTAGTCCAGGAGGATCAGCAATAGCTCCACTTTAGAGGATCAATCCTTAGCACTGCCAAGACTAGTGCCA
AACCTCTGATCATGACCTCACTAGTACA’ITACTGATCCCTCCAGGGATTAGCTCTAGACTGATCA'ITACTTG'ITCATCACTCCTTCCCCATTCCTGAGTGCGCACACAGTCCCTCAATATCCCC'ITTGATATTTAAAGGACTGTTCCCCCC
ACTTCTTCCTTCCTCAGAATTAATT., AAGTTATAATACCACAAGAGTATTTATAACCCTCAATCTTATTAGTCT[C/TJACCCCTTTTGCCCTTCTACAATAAGCCATCAAATATCCATAATCTTGATAACCTTTTGCCTTATTGT
TAACCTGTCCTTCCCCAAGTGAGTACCTCCTTGGATGCCTA'ITAACACCTTGTG'ITGATCTGGATGCGCTGAAATACTGCAAGCCTCTCAGTTCCCTTACTGA’ITGAGTGTG'ITCCCCCCCACAGGAACT'ITAACCATCAACCCTTGAAGC

CAGGCTACCA CCTATCATTG

CTT

GTCTC

8 Chr2 1041509 Chr2 1041509 0.11 0.19 0.17 0.00 GTATCTTTCTTCCAGGTCTTCCACCAAGCTGTATCAGCTACTCTCTCCAAAGTTCTATCTTCAGACAGGTGACCAGAGTACACCGTATCATGGCATTCATGGAGGAT[G/C]JGTGTTAATATTATGTCTATCTACCAAAACTAGGACTGATA  TATCATGGCATTCAT TAT( AT(J(:( ATTCATGG GAGAGAAACATGT
- N : : : : CATGTTTCTCTCTGTGATACAACAATTCATCAAAAATAGAGAATCTTCCTGA GGAGGATG ATCAGTCCTAG
9 Chr2 5049929  Chr2 5049929 0.11 0.19 0.17 0.00 GTTCGAATGCATGATGATGAAAGCATGATTGATATACTGAGTTCGAATGTTCGATGA[A/G]TGTCTTCGAAGTGGTTTTTAGGTTCGTCGTATGACAAGAATGCAATAAAAGATGTGTTTGTTGTGGGTAGCTTGCATCTTAT ACTGAGTTCGAATGT ACTGAGTTCGAATGTTC COACGAACCT!
TCGATGAA GATGAG AACCACTTCG
GCCTTGTGTTCTGCTGGGCCTTTCATC. AA(JTA(JTLTAL( ATTCCTAAGACGTCTTGTAGTCCGGCGGCCTTCTTCTTCGGTTTGGC T(J(JA(JT(J(,TL(J(,AT[L/T] (_v(_v( T( TGGH (JAA(JATTT(JATLA(JAATA( L( ACC TFLT(JTTFT(JT(JT
10 Chr3 2205441 Chr3 2205441 0.11 0.19 0.17 0.00 CCGGGTATTTGGTCTCGTGATACAGGTGCCAC ‘GTAACCCAGATAGGTACTTAACCAGGGTATTGGCGGCTATGTCGTGACC . TTGG. 5 TTGGCTGGAGTGCTC TTGGCTGGAGTGCTCG  C 'AAAACA
= : : : ) AAATAGACAATGAACACTAATGATAATG TLTTI'(JAA( TACAGGTGCTGATGGAGCTGCCTTCCTGACTAATAC T(JA(J(JAT(J(JA(JA(JTT(JLA( TAA(JAATI'ATI'TAAA(J(JT(JT(:(JLAATTATLTLTTFATAATT( TTAGTAGC. A(JTLTT(J GCATC CATT GAAGGTGGG

GATTTATTACTGAGGCTGGATTATTTTCCTACAGCAGAGAGG

GATTCTGGAAGTTGGGACAGAAATATACCTGTTCCCATAGTGGGTTGTTCAGATAGATCTCAGGACTGAGGTAGACAAATTGGTATTCCCCGTTAGCAATTTTGTTGGCCTCTGTTT[C/TIGTTGAAGGAAAGCTTGGTCAAGTTGATTGC
11 Chr3_2269449 Chr3 2269449 0.11 0.19 0.17 0.00 GGTAAATCCAGCCGCTTCCTTTTCCGCAACCTGATTGTTGCCCAGGGCATCAAGTGGATTCAACACGAGTACGACACCGCGAGAGGTTCTGGGAAGCATCTTGAAATACATTTCAGGAATTCTAGATTTACCAAAGCCTGTGCCAGCAA

AGCAATTTTGTTGGC AGCAATTTTGTTGGCCT CGGCTGGATTTACC
CTGTTTT GCAATCA
GCAAGAAAGTGTTCTTCCCTCGCAAGAGATCAAAGACCGCCTCGATTTGGAGCGGCTTGGCCGGTTGTCCGTAGTGGAGAAGGGCAGCCGCGGCTATGGCAGCCTTCAAC

CTCTGTTTC

12 Chr3 3970574 Chr3 3970574 0.11 0.19 0.17 0.00 AAGACAAGAGAGATAATTAAAC (JAT(,A( AAATTTCCACGC TFTF(JATATFLT(JTT(J(JTTATT(‘GGC(‘CTT[ TAAGAGACGGGTCACAAGCCACGAC[G/AJAGGACTCC T(J(JT(:(JTI'(JT(:(JTI'T(J(:TAT( CTGGACCCGAGTCTTCACAGG GGGTCACAAGCCAC GGGTCACAAGCCACGA TGTGAAGACTCGG
- - : : : ) AAGAGGATCAGCATTGCTACGAGG. 'AACGC. GACAAAC( ‘GATTAGACCCCTGGTCCCACAATCCAGGCCGTCACGAGTCCGAGTGATTGCTAGG 'GAT( TTGGA GACG » GTCCAGG
13 Chrd 2956131 Chrd 2956131 022 035 029 0.00 TTAAGAGCCATGCGTACCTGCAGAGGAATGAGCACACH ‘GGGTCTGGAGCCTTAGAGCATTCAGATTC[C/TIGGGAGCATGTTAGATTATGAATCTGACTGCATCAGGCTTTGGAGCTTAGTGGTAAAGCAGGCACCTAG GGAGCCTTAGAGCA  GGAGCCTTAGAGCATT GCTCCAAAGCCTG
re_293 " - 7 ) . g IGGTTCGAGTCCTGGTGGAGCCATTTCTTTTCTGACACGATCGAGCACAACAAGCCATAC TTCAGATTCC CAGATTCT ATGCAGT
STGCAC LTTI'TFT(JALT(JATLTT(JL( AACTATCTCTTCAAGTTCTCCTACCTTTGTCAAG
GAAGAGAGTCAGTTTGTGAATTTT[C/TIGCTGG
y TGATATGGATGTAAAGA | . AGAGTCAG - AGAGTCAG CACCTOTG G
14 Chr4_3402226 Chr4 3402226 0.25 0.38 0.30 0.00 TLAAATLAAT(:A(JTATT( (JA(JAA(JTI'(:AA(JALA(JT(JAT(JAAT(J ‘GGAC TFALTT(JTT(J(JLAA(JA(J(JALT(JA(JT (JLAATLA( ‘GATATGATAC( T GGGCA (JTA(JTAAL(JAT ?—;’:—?Eﬁ:ﬁrﬁ%‘xm g(;g:(;#_ll_\r(:vrTLAle’T ;(]:é;((}'ll:é:ll:(ﬂ'TTL(y
'AGGCGGGAAATTGAG( (_v AA ATC LAATLA(JLAT(: ‘GGT CA AA(JAA AA(:(JTI'(JTA(JAAA( TTCAACTTTGTACGC &l > “TGTT ‘A(_v GTTI'CAA "AACAACAG

CAAGH 'GAGGACAAC AAG
T(_v( Tl'T(JTl'T(JLAA(JT( 'AGACCAGCAC (J(JTALAA( 'AACTGTGAC A(JTA( T(_v ATTT (JTTI'(J( AAT(JG( 'GTCTATGAACCACCACCH AA(JALATT( A(J(J(JA( GC TAATT AA(,ATATAAA(, TACTCTTGTCT
CGGACTCCTCATTTTGGTGCTGAGAGGAACTCCCAAGGGTTGCTGCTGAGGTTCGACCAGCAGTAGCTTGCTTGCCTTGCGATTTCCGTTGAGGGGGTTGAGATGACGAAGTAGAGTTATTACGAGACTTTTGATT[C/T]GCTTTGTGAT
15 Chrd_5392145 Chr4 5392145 0.25 0.38 030 0.00 CTCGAATAAGCTGCCTCGTGTTGTTGCAGTGATTGAGATCATGACTGTTGACATTGCAGAGGGGGCAATAGCGGTTGGTGTTGCCCGCGTTATTATCTGTGGACGACTGATGCTTGCGGTTCTTGTTGGTGGAACCGGAGGAGTTAGAA
TTAGCGTTGGTTGACGCOTACT
ATGTGGCATGTTCAGATGCAGGGTAAACTCCGTCCTTGACCACCAGTAAGGTCTGCCTGAAATCACCTGCAAACAC[G/AJATTGATTTCCCTCCAAAAGGCCTGTCGTCCTCCATGAGTTTTTTTAGTGACCTGTCAACCGCTTCTATGGC
16 Chr5_1499190  Chr5 1499190 0.11 0.19 0.17 0.00 GTACTTATGCACAGCCACAGCCTCATCCCACAAAATCACCCGCGTGTTTGCCAACCTCTGACCCATTCGATTTTCCCTTGTGAATTTACATTTGGACTCCAGTGTCAATTTAATCGGAATACCCAGACCTGAGTGCGCTGTTTGCCCCCCA
GACAATAGGAGAGCCGCAACCCCAGTCGGAGCTACTACAACAGGATGCTTGCCTGCCACTACTAAAGAATCTACCAAGGTGTTCAATAAAAACGTCTTGCCTGC

AAGTAGAGTTATTAC AAGTAGAGTTATTACG ACACGAGGCAGCT
GAGACTTTTGATTC ~ AGACTTTTGATTT TATTCGA

CCTGAAATCACCTGC CCTGAAATCACCTGCA CGACAGGCCTTTTG
AAACACG AACACA GAGGGA

GTCGAAGACTTAGAAGAAGAGGAGGAAGAATCAGAAAAGGAGGGAAACGTTGTAGGACTCCTGTGGGACAAATGTTATAATATATTTGGTGAAGGTTCCCTGAGGGGGAAATATAAACTGCAAAAGGTGAAAAGCTATTACAACTTA
AGGGTGGTTTGAAAGACCTGCCCCTCTGAGTACTAAACAAATATGTAAGGAATCTTATAATCAATTATTTATTATGGTGGTTGATGTATAAGATAGAGTCTACTAGTATAGTAATCCTATCTCAGACCTAGATCAATCAGTTCAATACGC  GCTTTGAGACCTGTT GCTTTGAGACCTGTTAC TCTCACATAAGCAA
TTTGAGACCTGTTACAGCAATAT[G/C]TTACGCAGATAATACAATCCAGTGGGATTGCTTATGTGAGATACAAATGACAAACACTAACTCACTTATATATAAATGTGCGTACAAAGACTTACTGATACTTGAATACTTAGAGTTTAAACCC ACAGCAATATG AGCAATATC TCCCACTGG
TCCTCAACTTACTTGTTATACCTGATGATCTTCTTGATTCTTCTTCTTGTTGAGTTGATGTTCCTGCTGTGTTGAGTTGATGAGATGAAGTACTGTCCGCGTAAATATTGACTGACTCTTGGTTGATACCGCTGTCACTAACTC

17 Chr5_3971185  Chr5 3971185 0.19 0.31 0.26 0.00

ACACTTTTTGGAGTGATATTGTGGGATGTACAGTTCCAGAGGACCGCTTGCTGCCACTCGTTAGCGGGGGCTAAAATTTGTT[G/AJCAGTGGATAAACTCAACGAGTTGATGTGATCTATACTTACGGAATGTGACACTTTATGACTCAA
18 Chr5_4024508  Chr5 4024508 0.39 0.48 0.36 0.00 GAGGAGCTGGGCCAATAAGTGGGGGTGGGGGTGCGTGCGTTCAGGGAGGACTTCCCGTTGTCTGAATTTGTTAATCTGGACAGAAAGGCTAGAGCATATTTGCCGATGAAAATAAGAATTCGCCAGCAAACAAAGTTAAGCCGGTCCG
TGTAAATCAAGGAATCTGGGCGACGGGAATGGGGGTGTTGTGCGCTTTATGTCCACGTGATCTATCACCACGGT
AATCGTTCCACATGTGAAATGTAACAAGTAAAATCAAATAAAACATGTTGATAATTGAGATGATGAGCATAAAAATGAAACATTGAGAACCAAGTGAGAAGCAC
TT(J(:AT(JAA(,AA(,TA(JA(JAAA(JT(JTT(JATT(JATAA(JATAAAT(AL TCGTGATCGCAAGAGAGACCACCAATCGTGATTGCAATAGACACCACCAATCACAA(

AGCGGGGGCTAAAA AGCGGGGGCTAAAATT TCCGTAAGTATAGA
TTTGTTG TGTTA TCACATCAACTCGT

AAACAAACAATCAGH ATTAL(JT(JAT(J ‘ATT(JATI'(JAT(JA(J A
Tl'

19 Chr5_4544872  Chr5 4544872 0.1

=
i
3
o
=

0.00 TTCATCG TCTGATGAGGA

“TGCA’ ,
CCGTAAAAAATTCCAC, A(x( ATA(JT(JATT(J( ATAAA( TA(J(,T{J(JA(,(rT(JALT(JT(JAATA]TAT(J]TLT(JAT(J(JT(JT(J{JT(JA(J(JATLTT(JAA]TTA(JA]TT( 'AAACAAC LAAA(JAT(L TTTCGACGACGTTGCH (JTA(J(J(JA(J(J( (JT(:A(,(J( A
GATTGAAGAGCTCTTTGGGATTGGCAGGTTTCAAACTACATGTCGCTTGTTCTTTCAAGTGGTACCA
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278430 0.11

749630 0.11

838867  0.27

1939399 0.11

2130703 0.11

2733230 0.11

2891956 0.25

4057892 0.11

717077 0.25

2276040 0.26

3763260 0.11

4281621 0.11

2620534 0.25

84008 0.14
201188  0.18
843505  0.25
1370829 0.25
1381122 0.11
2425411 0.11

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

GCCAATCAATGGTGTTGCCATCACTAACAAAGTGTTTGGTCTCAGATACTCAGAGGGTGTCTTGGTTTGTTGCCCTTGGGTCACATGGAAAGGGGACCACTTAGGGCAACGGGTTCAGAGACTGGTGACCAGCAAAACAATA
. "CCCTTGCACTACATACATTTGGCTGTTGCTGACATGTCCTGTCGCAGCCAATCTGCTGCAACACGGGGGTCACAACAATGGGCTGCACCAGCCAAATGGCCTGCCAGGCTGTCACAGCAGTCTGCTGTGACACCGGTGTTGC
AACCAATGTGGTCAAACAGGATGTCACATTGGGATGATGTGACAGCCATAGTGTTGGCACACCATGCACCCCAGTGCTGCTATGACTCACACAGCTGCACTCCTGGGCAGAATGGGGTTCAC! 'AAGGCAACCAC TCCAGTGA
CCCACCACTTGCCATGAGACCCTGCCAGAAGCTT[C/TIGGTGACTGAGGTGTTGCAAGAGCCAGCTACTCAACGCTATAAGACTCAAAAGGTGTTTGTGAAAACCCTTTTGCTGAATGGAGAAGGGGATGATGGAGCTGCAAAACTCTG
CCCTTCTATGCTATCAGAAAACAAGACCCACCAAGCTCAGCTTGGCAAGCTTTATTAAGTGATAGAGTCAAGTTTGAGTTGAACTGTTTGATGACACAGTACATAAGACTGTAGTTACAGGGGAGCAATCACCAGGGGAGTTTGCTCAG
CACTTGAC
TGGTCGCCCATGTGACCATCAGCCGCTGATGTTCTGTACCAGTCTAGTTTGGAACAAAGCAGTCACAATTTTCCTTTCATTGATGTGAAGGTGGGTAGGATATTCCCTTGAAGGTCACAGGTGCCGGGTACCCGCAATCAGGTACCTGG
TGCCATCTTTAATCGTTGGTGTCAGTCTTCTCCAAAGCCTCTCAAACTTGATCCTCCCACTGTGACCTGAAAAATACAACCGTGTGGTCTGATCGTCTAGTGGTGTTGGGATT[G/AJAGGGTCTGGGCTAGCTCGCTGATGACTGCCTTCT
CCAGATCACAACAAACAAGCGCTTGCTCAAATTTTTTCCGCAACCAGCAGCTGTAAAAAATCAACTGTGCATGCAAAGTAAG'ITTGAGCAA
3G T(JAA(JTT(JAA(L(ALTAALTLA(JLT(J( AC AAAA TGCAGTTGCAACTTCCATGCCATGGCTTGC TCGAC Cv( "ACTCCATCCACTCCAACACCTCACTCAGCGGATACAT

"ATCACTATTGACTCAG

CTG GATTACAACTACAAAGCAAGAAAAC! (
CATACCATGAGTC( TLAAA(JT(JTTLATTI'LAATL ACTGTTTTGTTAAGGAGCCGGAAAGGATAAGCAGG[C/T]AACATGH AAATATT(JL(J(:A AAACTTTCAATGCATCCACCTCTAATG TT
ATGCAAAGCAATAGAGAAAACAATCAAAGAGGCCCTTGGTAGCTACGACAATACATCACCCAATTTTGAGTTCTCGCAAGAAGCTTCAAGGGAGCTGCTGGCC, ALAAT(JAT(JATL(JT( LA( (xAATAT(JLTTI'T(,(J(JAT(J(:TL(JAALATA
CCTTTTTCCGTAAATTTGTTGCCTCATTACAGCCCCATTTCACCCTGATTGGACGACACACGGTGCGGGAGGACTGTATGAAGATTTATGCCCAAACG

TGGTAAGCCAAACAATGTCACCAGCAACCCAAAGTAGTGTGCAATCACACTAGGATCACAGGCCCCAGGACTCAGAACCCAGCAATCACCAAGAATAAAGGTATCACCAACTTAGACACAGTTCACACATGGTATCACAGTTCCCCCTT
CCACATCATCACCACACCCCAGTCTCTTTGTCTTTTCCCTTTGCCACACCCCAGGTCTCACCATATCCAACATGTCTCAGCCCTCTTTCTTGTAACCAGTTGCCAAGGGCATAGCCAGTATCCTCATGACA[C/TICTGTGCCACACTCCTTG
GGCTTACCCACCATGTTCCCCTTGTTACAGATAAGCCACCCTTGTTCCCTTCCAACACCTCAGAATGTTTCAGGCCCTTGTCAACTCACCAGCAGACTATCCCCCCCTTATGTTTTTCACCTCTTCACTATACAAGGAGCATGTTCCTCCCC
TCTTCATTTGTTCCCCATCAGATCCTGCAATCAGACAGTCAGTACCACCTGGTCAGTTATCATCAGTCAAATATTAGCCCATCAGCATTTGGGATATTTGAGATATCTTATTTAGAAAGATTCCCTATCATCATCAGCAGA

GGGGGGTATC TGGTGGCATGGAGGGTGGAATTTGTGTTCTGTCTTGAGAGAAGGGAGTATGTTTTATGGAGTGGGGATATGGAGGGGTGAACTTTTTCTTGGAAAATTTGATGTGATTTGTTACAGAACTGAAACAATTGCACCGTT
GGCAGGACCAGCCCAATCACATACTCATAGCACCTGAAACCATACTTAGTCTCTGGCC, ATl'T( CAATTCCTAGCCTGGTAGCAATCTATCTCTGTACGCTTCCATTGCTAAGTGAGTTCTTTGTAACAAGCGACCAAGACAGATGACG[C/
TICTGATGAAGAGACATGAATAACAATGAGTTATCACAAAGAGACTCAGTGGACTCA.
GCT'ITCTGGTG'ITCAAAGTTTTATCGATTGCTCTTTCC'IT'ITTCATAT'IT'IT'ITCTTCTCTCAGGTGTTTG'ITGGGGCTTGACATTGATATTGATTGGACCAAGACCAAAGATAC'ITGGA’ITGAAAACCAC'ITTCAAA’ITATCAGAGGACAT
TTTGACCAGATCGCTTGCTGAATATGGTGGATGGTGATGGTGTGATATACCAAGAATGGCGGAAATTGACGGGATGACAGACGACGTGGCG[A/T]CGCCAGGCTAGTTTGTCGGGTTGGAGCAGACTCGCCAAATGTTGAGGGATGTG
GOGGGTTTGGTCAACCCTGGATCTGTTTAGOGAGTC
CTTTCAACATTCCAACAACAAGACH “ACCCTG GCACAAAAATGCCTCATCAGTTTTTAGCCTTAGAGATGAGTTACTTTGTGTTCCATGCCACATGCCACGAGGCACCCAACCTACCTAACCTGTC AGCTGGAGAGGATG
CAAGTTTGTGATTTGAGAATTTTCCCCAGCAAAGGATGCAACTGTAAATGCACTTAATACTGGTCTTTTGCCAAGGCACATGATTGGATGGCTCACTACTCTTAGGAGCTTGATTGCTGTTACACAAGTTCAAGGAATACATATGTGGCT
CCAGGTAGACTGGAAAACACAGCCTCACATTGATCACTTATACTATAATTTTGTAGACCATCCTCAGCTCTAAAAAGATTTCCTTGGGTCATGGGCAGCTCAATCCCTGACCCCTCCTGTCCTTGACAAGGGTGATCAAGCTGTTCAAGG
CTGTGTAGCAAAGAAGATGTCGGAATTCCGTTTTCTCAGACAATTTCTCTAGGATCTTCCACTCCGCTCCCAAATTTCATGATTCCTTTCTCTATTTCCCTTTTTCTCTCCAACATTTGGTCTTCCACAATCACTGATTGGTGTAAT[C/TIGC
TGCACTTGTGGCCCTCTCTCTTTATCATTCAATTTGGTGAGAAAAGACTTTCAAATCAACATCAACTATTCCCTTCTCTCCTACTTGAAAATATAGTTAAAAAAGATCAAAGCTAACTCTTGTCATTTTACAATTCATTGTTCTTCTTTTAGT
(JT(JT( TAAACTTACTTTTTTTGCATTTCACAATATTGTCCTGAGCATCTCATTTTATTAGTCTCCTTGGGTATACTAGTTCTTTCAAATTATTTCAATCACCATGTTTTTCTGTTTGTTCATATATCTGTACTTTCCTGTGTCATTTCTAATGT
“TCCTATTTTTAGTTTTGA
GACTA’ITGCATCCGACAATCGTCAAGCACCTACCAAGTCGCAAGATGGTATCAAAGGCAATACACATCTTATACATGTGTGTTCAGGAACAATTCCTTCAGGAGTTCATGGTGAGCCC[G/A] ATTTTCTTCAGTTTTGACATTTTGTTACC

TGAGACCCTGCCAG  TGAGACCCTGCCAGAA
AAGCTTC GCTTT

TCGTCTAGTGGTGTT TCGTCTAGTGGTGTTGG
GGGATTG GATTA

- GCCGGAAAGGATAA GCCGGAAAGGATAAGC

GCAGGC AGGT

GCTGGCTCTTGCAA
CACCTC

GTCATCAGCGAGCT
AGCCCA

TGCATTGAAAGTTT
GTCCGCA

GCATAGCCAGTATCC GCATAGCCAGTATCCTC TAAGCCCAAGGAG

TCATGACAC

GCGACCAAGACAGA GCGACCAAGACAGATG
TGACGC

GATGACAGACGACG GATGACAGACGACGTG
TGGCGA GCGT

TTCCACAATCACTGA TTCCACAATCACTGATT
TTGGTGTAATC GGTGTAATT

GATTGCACTCATACTTTTTGTCCTGTTTAGACCCACGAGGGGGCAATCTACCTGGGGGTTGATGCATGGCAGACCTCCAATGGGTTTGATGTCATTGGCGTGGTGATCTACCGACTCTTGAATGACGGGAAGGGTAAATTTTATTCTTCC AGCCCG

GOAATGOCCCTCG
ATACTACTACTCTTTGCCATCAATAAGAAACTTCCTGTACGGCAATTCAACATCAAAAGTGCCTTCCTATACGCTT[C/T, ]GTTAAAAGAAACCATCTATATAAAAACTCCAGAAGGGTCTAAACGTAAATCTCGGTACCTCAAACTAAATC
TCTCACTCTATGGCTTGAAACAGGCTCCAGCCAACTGGTTCAAGACTCTCACGACTTGGTTTGTACAGATCGAATTTGAACAATCCACTTCCAACTCATGACTATTCTTACACCGCAACAAGAATACTTTCATTTTTT
TGAGGACTTGCTGGCGACTACTICAGCAAGCTGAGGACTCGCTGGCGACTACTTCAGCAAGCTGAGGACTCGCTGGCGACTACTICAGCAAGCTGAGGACTCGCTGGCGACTACTTCAGCAAGCTGTGAGCTCGCTGUCCACTCCAAT
GACTGAGGTCTCCTGATCAAACTAATATAACCATGAAGCCAGTACCACAGCGGGATGACAACCAGATGGAGCGGTGTGAGTAACAATTCCAAATGAAAATGAGGAAAAAGTCCAGTGAAGGGATTGCTTTGAGAACACTCTTTTTTCT
GCTAGGCCAGTCTGTGATGCGAATAATTCAAATGACTACTGGATAAGATGTTCAAGAACTGCAACTCATACAGCTGGGGTCGATTTCATGTCAGTGCGTCAATATAACCTCAAAACCATCATTTTTTCCATCCCCTCTTGTAATGAGCTC
TATGATTCAATTAGATCTGCAATTTATTTGAAAGATTCTCAAATAAGTGGAATGTGAAGTAAGTCTTGCATCATACTGCTTATCTCATTTTTTAGATAAGGGGAGAGCCCTTTGAGATGCCCCAAACCATTTGCATGCTGCCCCATTTGGC
ACTTGTGAATGTTGTAAGGGTTGAATTTCCCGACAACTGGCTGTCTGTCTCTCCAGTTTGACACTGCAGGGCATTAGCTTTGAGTCTGAAGGGCTTGCCAAAAAATTTCCTCAAAGTCAAATTGTTAAGTCCTGCGAACTTAACACAAGT
CCCTGGCTGCAGAGGGCGTAGTGG'ITCAAAATTGTGAAGTGACCCTGGGTAGCAGGGACTTGGGAGGTAGCTCTCAAAACTCGTATGCCATGA'ITCTGGA’ITTGGCTGGGGGGAATCTTCAAAACAGCACATTTTGTTGCCTTCAAACC
CTGGGTTGGATCAAAATAGCTGTGGTTATAGCCCAGATTTTTCTCTTCCACTCCATAGAATTCAAGACACTTGACCAGAATTCTGCCACTCTCAAAAAATC.
CCCACACTTGGCAGCTTGTGCACACATTTTGAGGTTGATTTTTGTGTAGCTTCCTTGCACAGTTAGGTACTATTTTACAACACCATTATCATGTACAGCT TCTCAACATGGCGGCGTGAAAATTCAATCAGAG'ITGAACTCACCACACGCC
AGTTTGGGGAGGTATGGTGTAAGTCCCTCCTGACGGAGGCTCGCTTTGCGAGTTCAGCTCTACCCCCCGGGGCCTGTAGTCTCAAGGGACTTTGCTAAGTTCGTAAGGGTTGGTTCATGAAGAGTTGAATCCCTCCTCCAGGGGGTCAC
AAGTTTGTTCCCCTGTTCTCTTAGATGAGTTTGTACATGCTCCATGATCAGCATTACCTCCACTTTTTTTCAGACCTCAACTGCCCATAATCATTATGACTAGCCCTGAAGTGGAATTGTGGCGGTTGACAGCCTTCAAGAAGTGCTTGTG
AAGGCTAACATTATTGTGTGAAGCACCAGCTTGAGAGGGGCGAGCTGCTCTGAGTGCTCAGCAAGAGATCAAGTATTATTTTCCCTTTGGTTTTGCCAGGTTCTTGAGCCATTA[G/CITTTTGACTGCGACAACTAAGAGTACAGCGGCG

CACOCCCTTTO A ACTOTACTTOTT
GATCACGATTGAAGCTCTGAGTGGACGGGATCAAATGCAGGTGGGGGTAAGTCAAACAGCTATTGAGTGGAGAATACTTTAATGAAACTGATATACCAATCTGGACAAAAACGTTC[G/AJATAACTTGTGCCCATCCGCATCTTCTAAG
TAATTCCCAGTCCTTTGCGGATAATCATC

[ATAATTI'TI'(:ATTI'(: CC STCAGTTGACAGCCTTGTTTGGGTAGCTCGACAATGTTCAGCTY TAGATTCATCG

GACICGATGTATGGTGTATCAAGGUGLUGC TUGGCACAGGUCCAAG TT TGGCCAAAAATGAGGAAAGCGLGC TGUGCCAATCCCAAAGLLLGUG TUGCACAT TCTAAACCAAACT TGUGCACAT TGUCAACCCLCLGC T TGGUACTTCCCA
AAGTTGGAGGGGGTCGGGTCCAAACCACGCTTGGCCGAGCCCAAGCGAGTGTGCCACGCACACCAGAGCCCGCTGGTGGGGTTCATGACTCGCAGCTGCATGTATGTAGGGCCCGGGTACAGAGGTGGGCTCCGATCGGCCCAGAGC
TTGGGTTCGGCCAAGCCAGACTTGGGCTTGTGACAAGATCAGAGCCCCGCGCGGCCTGCCCAATCAAGCCCCCTGGGCACACCTTCAAGCCCCCGTGGCGCTCGGCCACGCGGGACTTGCGATTGTGCCCAGCGTGGATTGATACACC
ATACATGCCGAGTTGGGTTGGGTCAGATATGATATTTGTCTGCCCGAACCCGAACCCAGTTATGGAGGGCTCGGGTTTGGGTTGGGTCCGGGTCAACCCGGGAGGACCCGAGCTTTTTGGCTGCACAAGCGTTGTTTCTGGGATCGCCG
AGGAGCAAGCTAACTACTCTATATGTACTTCATCCGTAC'ITTATTTTTATCATAT'IT'ITAl TTCTTCTTGTTTTGATGGCTTTTTTGGGGGGCATAGGGTTTGTCCCACTTGAATTGAGGCTTTCATCCTTCACATCTTTCAAAAATCAAATA
CTGAAACAGTGTTAAGTCAACTCAAGATCCAAAACGTACTCCTGTGACCAAGGTTTGCAAGAATCACAAATTTTAATAATGACTGGCAAAAAAGAGCAAGATAGTAACATATATGTTGAGGATAGATTTGAGTCAAAATTAATTAGGAA.
GAGTTGGAGGCCATGGAAGCAAAGGCGA’ITGAATTACATCGACCAATGAGTCCTACCATGACTGAAATCCAAACAGCGATTATCA[A/G]ATC'ITTGGATGCCACTCTAGCCAAAA'ITAGGATGGGCGAGGTGGAGGTGAG'ITGTTGGTT

CCTCAGCCATGCTCTTTTGTCATAGTCACAGGCATAGCGCACCACACCGGGGAGACAAGTTAATTCACTTC'ITGCGCCATCAGCTCATGG'IT'ITCGATGACTCAACCTTCCGAAATAGTAAACTG'ITTCGGCCTC[A/C]AACAGGAACCTT
GTCAGACAACAACGCAGTAGAAAAAGAAGCGTCTGACAATGAGTCAGGACAACTTTATCCCGGGCTGCTGTACCGCCTTTTTTTTTACTTCTGCTCTTAAAGTTACAAAACCTTTTCTCAATTTGCAGGGTGAGCTTATCCGCATTTGGC
TGGGTACTGTTCTTTTTTTCCTTCTTTGGCCAAGGGTACATCTTCATCTTTGTATTCACATCTTTGGCGTCTGCTTCATCATTCTGTCTAAGAAATTTTTTTATCCGACGATTTGCTATCAATACGTGAAACAAAGGGTTCAAGGGGCCTTC
TAGCAAACAGGGTTTTTGTTTTTGGAAACTCTGCCCTCTTT
CATACCCCCCCATAATATCACCCAATCCATAGCAAGCTCTCCCAGTAAATGATT[C/T]TGTAAGTTCCTCTGGTGACGGTGGTAGGCCAGCATCCCTAATGGTTACTTTATTTAATTTCTGGAGGTCATGGACTATTCTGAGCTTACCATC
CTGCTTTTTGACACAGAAAACTGGGCTGGAGTAGCTATAAAATGAGGGTTCATAGAGGCCAGTCTTCAGCCTTTCTCTGATCAGTTCTATATACTGTTCTTTGATGGGGCCAGGAATGGGGATGGGTTTCTGCTGCCAAGGTTCATGGG
GGATGATTGGTATATTGTAGGGCTGTCCATAGGTGTGTTTGAGTAGTCCTCTCTCCTCTTCAGTGAATGCTAGAGCTCCTTGCCTTAGAATTATAATATAACACATTAATTTGAATTCCTCTTCTGTTAACCATCCAGCAGGTCCAAAATT
AATTAAATCCAGCCTTTCTTGAGTGACCTTTTCAGTTGGAACATATGGTGGGTGGTGAGGGGTCAGAGGAGTGAGATAAGGGTCTCTGGAAAGAGGTGGTCTGGTAAGAGGTGGATTGAAGGCAAGGGGCATAGGTTGGTTCACTGGC
TTAATCTTCTTTGCTACTGATTTATATTTAGCTGCATTGGATGAAAGGGTTGAGGGCATGGTTGCAAGGAGTGGTCTGTCTTCAAGGATTGGTGGCATAGAAGTGATAGAGGGCATAGGCAAGTCTATTTTTTTTAATTGTTTCCAATTTA
TATCTTGATGTTGCTGAGTAAGAGATAG
CGATCCGAACCAAAAAATTCCAGAAGGCTTCTAGATCAGATTACCTGTAGTCCAGTGAC[T/A]TCCCCGAAATCTCCTCATCAATCCAAGCCAAAAAATTGAATTTCACTGTGATTTTGATGCTGTGAAGTGAAAGGAAAAGAGATCAAG
TGTTTATACATTTATTTATTTTGTGTTTATTTATTATTTTTATCTGTTTTTATCTAGAAATATATTCCCCCTCCCCCAAC
CCCAATGGTGTATCAAAAGTCGTCAACAGTCTAGAAATTGGATCCAGCGCGCGCTCATTGTAGCCGCCCATAATGTCTCCCAGCCCATAGCACGCAGAACCAGAAAAGGATTCAACAAAATCTTCAGTGGCCGGCGGAACGCCGGCGT
CCTTGACAGTTACTTTGTTGC[G/AJAGGTTTAAGATCGTGTACCACTCTCAGATTACCATTACTTTTCAGTACACAAAACACAGGACTAGAATAACTTGACGTCGACTGTTTGTAAAGGCCAGTCCTAACACGCTCCCTGATTAACCTAGT
GAACTCTTCCAACTTTGCTGCAGGTATCGGTATCTTCTTCTTTTGCCAAGGCTCATGTTCGACGACCGGAATGATGTACGGCAAACCATATGACTCCTTCAATAAGCCGCGCTGCCCTTCGTGAAACGCAATTGACCCATTCCTGTTGGC

TTGTACATTCTTGATCACATTCAATTCCGCTGGGTACAACCAGTCATCCGGTCCAAAATTGACCACCTTCAAACTTTCCTCCGTCACTCGTCCTTTAGATGTAAACGGGTGGGCCATGGATCGGGAAAGTCCACGATAGGGATTGGGGCG T

ACGOAGCGRAGGATTGAGCCCAAGTRGOA
GATGGAACCCAATATAACCTACCAAAAACGGATACCACTTGGCGGGACAGTCTGAAAATTATCCATTTGATACCGGACCTGAAAGAGCACTTAAACTCAGAGCAAAGTGGACAAATTGCCAAGGCGGTGGTTTTTTCTCAGTGGACTTC
CTTCCTGGAGATGTGAGTGAT'ITCAATGATGAAAAATGTCTACCTGTGATATCTCAATCCGTTGCTGAGACTTC'ITTGCAGTGTGGGTG'ITGGACTTG'ITGCAGAAGGAATTAAC'ITTGAACAACTAGATGGCAGCCGCTCATTACAGCA

GAAAAG, 'AGAAAGAATTAGGCACGAACCTAATGTTACAGTGCTTTTGCCCACAATGGGGGCAGGTGGAGTGAGGATTGACCTGACGTCTACACAAAAGGTTTACTTGATGGTGAGTCCGGTATACACAGAATTATAAACT
CTTATATTGACGGCAACACGGC 'CAAGGACCCTTGTTGGAATCTGAGCGTGGAAGACCAGGCAACGGAT[C/TIGCGCCTATCGTCTAGGCCAACACTGCACTACACAGATCATTCATTACTTCATAGAAGGGAGCATTGAAGTAAACAT
GATAGAGGTGCGCTACATACATGACTCCTCTCAATTGTGGGGTTGAAATAAGCTGATGAATACGTACATGGCAACAT'ITATAGATACAGAAA 'GAAAAAAGGAGCTAGCCCAGTAAGAGATTTTTATGTACATATACCAAAGAAAATI
CACGCCAATGAGAGTGATTG \GTTTAGTGTTCAATCAAACCAGTGGCATAACGAGGGAGGTTGTAAAGATCATGATGGAATCCATTCATCGACAACACCAGGAAGAAATCAGATGGCAGGGAATTCAAAGGGTTCAACCTGAGTA
TTCAAGACTTGCTGTGCAAT'ITGGCCTCTGGATTGGAGGAATA’ITCGAGCATAGAAGTTGTGAGGGAAACTGATGGGAACTGTAACAA CGGGGTATGTTGATAGGATCACGTCGACACAATTCAAGTAACTTTGTCCTTTGCACGTA
TCGAGATCCTTTTTCCTTGCGCAAACGTTCCACGGTGGCTTTGTCCAATTTGTGAGCAAGTTGAGTTAATTCCGGAGAGCGCCACGGCACGTGCATGCGATAGAGGTTCCCTTCATT
GGTGCATCTCGAACTAGCTTAATCATAAACACGACGTCCTCGTCTGATAGGTGGCTCCGTCGACCTAGTCAAGCGTATTCAAGCGGGTCTCGTACAAC[G/A]JGCTTGGGTTTCATCATACAATGGAAGCCACCGGTCAAAAGATTGCCTG
GAGATAGCCATTCCGAGGGCATCACAGACAAACCGTTGCGAGTTGCCCCCAATGATCATTCGGACGGCCGCAATCTTGGTCGCTGGTGCATACTTGACGAAAACCATCGGCGTAATCGACTCAGTTGATCAGAGTGGGGAAGAGATTA
ATGTGGCGATGATGGTAAGTGACCTGGTCAGGAGCAAATCAAGCGTTCCAGGTGTTCAGTTCAGTTTTT

2

AGGAGTTCATGGTG  AGGAGTTCATGGTGAG
CcccA

AAAGTGCCTTCCTAT AAAGTGCCTTCCTATAC
ACGCTTC GCTTT

CCACTGAGTCTCTT
TGTGATAACTCA

GAGTCTGCTCCAAC
CCGACA

AGAGAGAGGGCCA
CAAGTGC

TGAGTGCAATCGGT
AACAAAATGTCA

ACGTTTAGACCCTT
CTGGAGT

TGCCAGGTTCTTGAG TGCCAGGTTCTTGAGCC TGCGCCGCTGTACT

CCATTAG

ACCAATCTGGACAAA ACCAATCTGGACAAAA
AACGTTCG ACGTTCA

T TGC LA( TGCTTTCCA TGCCACTGCTTTCCAGG

GGTA

CTGAAATCCAAACAG CTGAAATCCAAACAGC
CGATTATCAA

ACTTAGAAGATGC
GGATGGGC

TGAGAAAAAGAAA
GGAGAAAGAAGGA

TCCACCTCGCCCAT
'CTAAT

AGTAAACTGTTTCGG AGTAAACTGTTTCGGCC TGCGTTGTTGTCTG
ACAAGG

CCTCA

AGCAAGCTCTCCCAG AGCAAGCTCTCCCAGT
TAAATGATTC AAATGATTT

TCAGATTACCTGTAG TCAGATTACCTGTAGTC
TCCAGTGACT CAGTGACA

GTCCTTGACAGTTAC GTCCTTGACAGTTACTT
TTGTTGCG TGTTGCA

GGAAGACCAGGCAA GGAAGACCAGGCAACG

'C CGGATC

CAAGCGGGTCTCGTA CAAGCGGGTCTCGTAC
CAACG

GCCTACCACCGTCA
CCAGAG

GGATTGATGAGGA
GATTTCGGGG

AGTAATGGTAATCT
GAGAGTGGTACA

TGCAGTGTTGGCCT
AGACGA

TGACCGGTGGCTTC
CATTGT
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0.1
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S
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0.

0.

0.11
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I
b

0.

0.14

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

GCATGGATTTCATTTTCAGTGAATTTTGAGTAATTATCACCAACCCCTTAGGCCTAATCAAATGTCCCAGCAACTTCTGGATCTTCTCTGA(
GATGG TAATI'TACCCCTACAATG(JAT(JTI'ATI'TGCCAGTTTT(‘CAAGT(JGTATCTATGTGTATI'GTTGGGTGTTATI'GTAGTACAGTGTTAGTC(,
CCATAACTGTTAGTGTATTCCAACTAAAAGTCAGTTAACACTACCC. ‘GCCAGAACAAGCAAACCAATACAATAA( TTAGTGTATTG(
AACGTGTATTGCCOTGTGTCAGGATGTTGACAATAATTACATTCCGGCCAGAAATCTATAG
GAGATTGTAGA'ITGCTACAGCTAGCTCTGACA'ITGTTGTTGATGGCTGAGA'ITGGGTAATGAGCATTAGTAAAATTGCCTTGAGATGTCTTGGAAGCTGGTAGACGTACAAAGTTGGCTGATGCTTAGTCACATCCAGAAGGAAC'ITCC
AGGACCATTCTGCAATGACGAAGGAAGGACCATCATCAAAGTACGTCAGAGAGCTTGCAGACGACGTTCAGGGCCATTTTTTATAAGGCAAGCCATTGGGCCGTTGTTGTTTTGCAAAAGGAGAATCCAAGTATTATACCAAGGTGATT
AG'ITTG'ITGTTAACAATGGATAACAGTCTGTGTG'ITAGAGTACGGGATGTTAG'ITTAGAGTTGACATTAG'IT'ITACTCGA’ITATAAACCT'ITATTTCAGTA'ITCTTCTATCCCCTGTATATGTTAGTTCACATTCACATACATATATTCATT

'AGGTGGCTTGCGGCTGGCTCTGCTTGTGTTATCAGCTCACTATTCTGGTGTTATT
ATGGATACACTAACAGATATTATCCATCCTGTTATTT[G/AJAAAAAAAAATA  GATATTATCCATCCT
TTAAAATTGCCACTAACAATACTCAATTTGGCCACACTATACACTCGGATACACT GTTATTTG

"ACTA

GATATTATCCATCCTGT GTTGGAATAC
TATTTA ACAGTTATGG

ATAGAACTGTAGTAGCTGTGGCGCATAACTTGTATTTAGTCGCCGGTACCGGCCTCTCTCTCTCTCTTCACCGAGTTTGGGACCAATACCGGACGTGCAGGAGTTTACCAGCGTTGTGACTTTGGTGTCCAGATCCTGAGGATCTTATAC TGATTTTCTTTGTGA
TGTGAATGAACATACCTGGCTACAATTGATTTTCTTTGTGAAAGCAATGGC[G/AJATGCGGATGGGTGGTGTCAATTATTGAAGGGAATGGGTCAGATGGATGGGGTCAATGGGGTGGGATGGGTGGTGCCTGGTGGGCTGTGGGCAG  AAGCAATGGCG
CTGTGGGCATGATGTGGCTACACAGCTGGGTTTTGGCTTTGTTGGAGGTTCACCCGGTGAATGGATTGTATGTCAAAGAGCGTACGACACAAAAATCTGAACGAATGTATTGGGTTGTTGATTTTGTTGTAGTACGGTACGTAATCATTA
CACACAATTACCCCATATTACATTATGTGCTCGACTCTTCCGTACTTTCCCTTTCTCACTCTCTTTCTTGTTATGTGATTGTGTAGTATATTTACCTTGTACGAGCTGGACCATTGGATTCCTCTTGCTTTTGGTGTCCGGAAGCCCATCTCA
TGTGGGGTCCAACCTATGCCGGGCCAAACCGCGCCCAGCCTCTTGAGGTTCGGGGGGGAGACCAAGCGACAGGATTGAGGGCTGTACAGCCTCATGTACAGCTCTTGAGGCGCAATACTGGT

CGAGACCGGCAGGCACAGGCTCTCTTGTCAACTACCGGCCGATTTGGTTTTAGGCTAGTTTCTCCAAAGCAAGTCCCCACCTTCTTCTCGAGAACGGGCAACGGCTTTACTATTGACCTCACCTGGGCCAACTTCCTGGCGTCCAAGCT] AC'ITCCTGGCGTCCA
C/TIGTCTCATTCTCAACAATTGCAGAAGACAATCACAGCTCTGACCATCAGGCCATTGAACTCCACCTGAATATCGGCAAGCCACATCTGAAAAAGCGGCTGGTTCTTCCTGCCTGGAAAGATCTTGACCAAGCTGATGCCCTGACG

GUTCIGUUTGAGAALG TTGLGTCUG TATUAGUTGATGACCGUAGUAGUA TGU TUAC TCGAGLG TCGUTTTCGUTUGAAAGUATAT TGTCTGLUGTGATATAGG TGUCACAT TTGAAUACCATAGAGU TACT T TGLCACCGTTGUTGUTG
AGACGT(‘GTGGT[‘CGT(‘GGTTC[‘CCTI'CGAC(‘CTACCGGL(,CAGTAA(‘AGAAA[‘CGAATATAT(‘ATCTGGAGTAGCTGGGAGGA[‘AAATGAGGTI'ACGTI'GA(‘CGATTCTAGGTACTI'CAGGAATTI'ATTTATC(‘CAGCATTGTAAGTC

G TAGGGTATI'TATCTTGTATC Tl'Tl'AGGAAATGGACGTCTTCTGATGTAGTCGTGACCGGTT > b} b}

°C GGACCAAACCGCCA
CTCTTTC

(&
CCATCTACTGH

'CACTCTTT[C/TIGTTAGTTGGAATTGGGC

'CGACGAGGATTCCAATC

GTTT CAAAACK ACATATTTGAAGATATTAT
AA(,(J(JT(JAAAAAATI'AL( (JTATA(J(J( AAT(JTATLT(J( 'ATGTATCATTC. AAT(JTATLA(J(,ATL(LAT(:AA(J(,AATT(JTATL AGTGCAACATGG
GAACTACTATCCGCCTACCATCACATCATTCTACTCGACTGCACATACAAAACGAACAAATACCGCATGCCTTTGCTCCACGTCTCTGGAATCACCGGCACCAACAAAACCTTCAGTATTGCCTTCTGTTTTATGGCCGAAGAAACCGAA
ACTTCCTACGATTGGGCGCTTCAAGCTTTGGTCACTATCTTCGAAGCGCACAAGATCCCTCTTCCGGCTGTTGTGATCACTGATCGTGAACAAGCTTTGATTAATTCCCTCTCAACAAACTTCCCAGACGCCGACCACATGCTGTGTGCA
TGGCATATCCAGAAGAACCTCCTATCAAAGGCTA/GITCCAAATTAATCCAAGATCAAGCAAAAGAAAAGGACATGCTCCAATACTGGTCAAATCTGGTCAAGATTCG
TGAGAGGATATTCCTGCGCCACCCCCTGGTTTTTACCAAGAAATAGAGGATTGTGAGACTGCAATCAAGGAATTTGCTATATTGCATCACTATGCAATTGTCAGAAGATCTACACGGGGAAAATGTGTCTTTTATAAATGTGACAGGCAT
GTGTTTTTGTTTTTTTCTCTCTTCTTCATGTCTTTTTTCCTTCATCCTTTTTGTGATATAATTTATACTGACTATTCTTCACTTTTATCTTTTCTTTTCAATTATATAGGGGTGGAAATGCTAAAAGTAATAAGCGGAAAGGAGATACTCAAG GCCTAGTGAACTGTC
AAA( TAAAGTC, AL(L(J(,( TA(JT(JAAL T(JTL( LTT( [G/AJAAGCCACATTGTACTATCACAAGAAAGAAAACCACTGGAAATTTGTAATTAAGAATTCTAGCCATAATCATCACCCTTCTGGATCAGCCGCCGCCCACACCGCGAACCGCA CCTTCG

( (_v 3 AAA CTA(JAA(,T(,T(J(JAA(J( T( T( AA(:A(JATI'ALA( L( A(,(JA(JAT(JATALT(J(JL AACAATTACAACAATTTACTCTGCTAGAAAGAAAGCT

"AGAATTGAACTC[T/CJACGGACAAAATAACCCATAGTCACTCACTTCAACCACTACC TGAAGATATTATCGC
AGAATTGAACTCT

TCAAAGGCA

TTATCT GTAAAGTAGTGGTCTI'GATTCCTTCC(
AAACGGCCCCAATGGCAAAACC;

. TCTGGAAGCCTGAA
JATG ( GTGGATA
TTl'T(LTTATCGTATTATCTTI'GTTTATI'ACAATTTCATTA(
“TTTTCCATATACTCAAGATCGACGAACCCTCC

TTCATGAGTGCC
AATACGTTACAGGTTTTCCGTTTTTGCTGCATGTGGAAAAGTGATACAATACACAGTATCACCCGATACTGGATCGTATTGTATCACTTACAGTGTTGGTTACAA TACACATCACAAA
CGGGGATTAGATCG'ITTGGTTGGAAAGTAGAA'ITCGAGTGAC'ITGACTGAGGAGTAGAAGTTCTAGATTGTATAAGGGG'ITTGTC'ITCGTGCTCAGTGGAAGAACCGGTGGTAGGATCAGTGGCAGGATCAGGGGTGGCTTCGGGAGT
GGTGAGTCCGAAGTCACCAGGAATCTTGGGATGATCCGCCAGGGTACGAGGAGT'ITTCCG'IT'ITGTTGGTATCGTCTAGTCTTGGGTC'ITATTTCAATCCTATGCTCAATAGCGCTGGGCTCATAACCTGTGAAACACCAGATGATGGCG
GTGAGCAAATGAGGAGAATTGACTCCGAGAGTAGCGAGACGAACAAAGGAAAAGACTTGTACCTGTGAAACACCAGATGATGGCGGTGAGCAAATGAGGAGAATTGACTCCGAGAGTAGCGAGACGAACAAAGGAAAAGA(
CCTAAACGAGGTACAGGTGAATGACACGGTGAGATGAGTGTGTGA'ITACTTATCGAGCAGAGAGAAAAGATGAAGAGGAGAAA AAAT. AAAGTGAGATGATGGAATCGAACCTGTGAAACACCAGATGATGGCGGTGAGCAAATGA
GGAGAATTGACTCCGAGAGTAGCGAGACGAACAAAGGAAAAGACTTGTACCTAAACGAGGTACAGGTGAATGACACGGTGAGATGAGTGTGTAAGGAAAGGAAAAGAAAGAAAGAGAAGGGAGAAACAAGGTTTATAGAGAGGAAA ACCTGTGACATCTCC
CCTAATCTAGCTATACACCCTCTGG'ITCGACCGATCC'IT'ITCAGAACCCTAACCGCTCAAGTCACCTGTGACATCTCCGGTTCAT[T/C]GTCACATCAGGTGGT'IT AAAGAGGTG'ITGAGTAAGTCA’ITTACCAGCACATGTGGCATCCT GG
GGGGCTGTAACCTACCAGACTGCAGATTGTCCACCCACCAAGCCAAACCAATT 'ATTTGATATCATTCTTTGCACATTCTATACTTGCTTTCTGTCTATTTCATTTGCCCTCAAACATCTTTTACAGCTTTC
CAAAAAAAAGTTGAGTTTTTCTTCATTTTTTAGAAAAT TCATGGT'ITCATTTTTTTGTTCTAC'ITCATTTGTGTTCATTTTGAGAAGCCCACT'IT'ITATCATTCCACCAA'ITCCTTTGATTTTGAACCGGTTGGCCAAG'ITTCCAGAGCCAGA
AACAGTGTGGTGAAAACTTTTGTCTACCCACTGTACATGACCATTTTGCAGTTTGGATACTTATTTTGTTTCAGACAAACAACAAAACTTGTATGTACCAGTTCCAAATTGGCTTATCTTTTATATTTTGAGATGATTATCTCAGCTTGATT
CATOTOAACCTOATATATACACTOCCATOAGATTTRATA AGGATGATOTRAGGTATATA ATGAGTATOTAATC
AATATCCATTGGTATAGCGTGTTCAATTTCATCTAATAAGATCGAGATTCCTGCGAGGACTTGACAGCTGTCCGATAACGCTATGTATTCTGATGCACAAGT[C/T]GAGAGCAGCAATTGTGTTAAGATTTAACTCTCAGAGATTTAGGTT
GAGTACCGGGGAA'ITGCTGACTGT'ITTGAGTGGGTCAGGAACAAGGAGCGGGAGCAGGGTGGCACTGGAGT'ITTAGAGCTCTGACTTGATGATGAA’ITTCTCCTGACAAAGAGGCAGG'ITAAGTAGACTACTACAAGAGGTTCAAAA ACGCTATGTATTCTG
GTGGTTGAGCTAGACAAACAGGATAAAAGCATGAACTACTGAATATAGAAGCATACTAGTGACATGTGAATAAAACT. 'GAAAGTAGAGTGACATAGATAAAACTTCCAAAACTGAAAGA ATAAATAAAACTGGAAATTACCAG ATGCACAAGTC
AGTGAATATTAAACTACCAGACTGTAGAGAGACATGAAACAAG'ITAACTTGAGTGAT'ITGATACTCAAAACTACTC'ITGATAGAGGAGAGTGTCACAATGAAAGAAAAGAAAAAGATGTGAGCGGAAT'ITGAGACTAGAATTCTGACA
AATTGTTTGCCGTTTCGCACTCCATGCTATTGAATCACCCAGATACTTTACTACATAAC
AATCGATAAAATGCCAGAACCAAGH X
AAAGACGCATCTATGCTAAGTATTCTCTGACGTTTTCTTATATATATATATGGAAATTCAGAGGGCGATAATTTTTGTGATAAGATGGTAGCTTTCAAGGTC
CAAATGCAAGACCTAATCTCTAC
TGTTTCACAAGTAGTCCATCAGGCGAGTTGAATAAGAGTAAATATGTCAGCAACCCGCACACC. AAA( 'CATCC
TTTTC. ALTAAT(JT TATTCTTTTAGTCTGTGC( (JAATLA(JTFL(JT(J(J( 'AATCAATAC

TCAAGGTCCGAAGTC
ATCATTG

TAA[T/CITGTTTCTGGGCATTTCAAACCC
AGTTATTTTCAA’

c GCACACCAAACCATC
CCGTAAT

v 3
ar
3

TACTTATCTGTATCCCTAGGAGCGTTGTCACCGGTGATTTCTCGTTAAATACATTATT
AACAAGACGATGGTCCAGGGTGTTGGATTGGTCGTGTCTCATGGTCCGGAGAAGGTTGATGAAGACGCTCCACCTACTGGTGCAATGTCCATTGGGGTGGCTCACCGCGATTGGGACGCAAATGTGAGTCGCACAGGAAGTAGCTCTC GGAAGTAGCTCTCTT
TTCAAATCTATAATG[C/T]GTCGGACTGTGATGCTGACATATAGGCTGATGGTTGTTGCAGAGTCGTTCTATCAAGGTATTCAATGTCAACTACATCTTGCCTGCTTCGCCTCGATTGATCAACAAGCATCCCATGATCCGTCCCAATCAC CAAATCTATAATGC
AAAAATCOATCTOTATGGGTTTCTCTCGGGTCA
GGAGTGTCTGAAGAAATAAGTTGAATTTGTTTGAAATAAACTTGCCACTGTTGGACCTTATGCACAATACATTGTGGCTTGAGTTTGTGTTGCACTTTTCAATCTAGTTCATGACTTCCTGCGCCGCATTGGACTTGGCCTTAAGACCTAT
GACTCACGTCATTTGGGAGTATATGTCATGGACGATCAGCCCATATTTACTGCCATTTAGAGCTGGTGGAAAAGGCCCAACCAGGTCCACCACAACTATTGCACCAGGTTTGGTTGCTAGTTCTCTCGAAAACGTAGCCACTGGAGAAT
GTGTACTCTTTGAAAGAGAGCACGAGTCGCAC'ITGCCTGCATAAGACTCAAT'IT'ITCTTCTCACGAAGACCAAAAACACATTGCTCAGCTA'ITGTTCTATTGATTGATCTGATTGCATGGTGTCCCAATCTGAAGTGCCAGAGATGAGAT AGAAGCCAACCGAT
GAGATGGAACACAAGGATGATGTTTGTTTGGAAGGGGAAACTTTGGAGTGAGAAACAGATAGGAATCTTGGGCAGGTTGGGATGAACCATTGGTAGTTTGAAGAGTGAGAGGGGGAACAAAGCAAATT ‘CAAGAAAACAAACAAG AGTACCG
CCATTATCAAACAATACCTCGCTATCCCA'ITGATCAAAGAAGCCAACCGATAGTACC[G/A]AACCTTCAACTCGCGGACAGAGGAGAATATTGGATGGTCGGAGATCGCTGAATCGTGTGGGAATGATTGCGTCGCCAA'ITCCCTCTAC
GGGAAGGCATTCTTGAGACGCCACACGTAGCCTGATGTTAGTTGGCTGAATGTTAATGAAAAAGTTGGAGCACAACGTTACATGGTTGGTCCCTCCACTATCCACTAGAACATTGGCTTGACTCTTCGGCGTAGCAGTTACC

GGGCAAGGGCTGGAAGCCTAAGGAAAATTCTAGAACCAAAGTGGGATTCTATTTCAAAAGACTGGACAGTGGAGAGTGGAACTCTTGTTAGTATATACAATATGAGGAGAAATGAAAAGAAGAGAAAGATGAAAAAGGAAAATGATG
AGAATGACCTACCTAGACAGTGGAGAGTGGAACTCTGCTGTCTAGGTAAAAGACAGAGGGGAGGACTAAGTACGAGTCCTGGCTTATGTAATCTGATCTGGGAGTCTTTGTGAAACTAACAAGTGAAGAGTTTCACAGTTGGTTACCC AAGTCACAAACAAG
CATGACTGATTCATGGTCATCAATAGAAAT'ITTGGGCAGATGTG'ITTCAAGAGGGAATCTGGATCAGAAGTCTTGGTTCTAAAGTCACAAACAAGAG'ITGGAG[G/C]AAATGAAGTGTGACAGT'ITGGGCAGGTGAAA’ITTAAACAACA AGTTGGAGG

GTT¢ G'ITTGCAGGC'ITGCAAGGCACA'ITTGGAC'ITCAACAACAAAAAGCAAGAATAAAAAATGGATATTGACGGTCAG'IT'ITGGGATTG'ITACTTATATC'ITACCTGACACAAATCTGACGTTGCTTA'ITCTAGG'ITTGA’ITCAAC

CC. A 'ACAAACAAAG
GAGGTCGCTGCTGCCAGTCACACCGACACATGCCAGAGTGACG'ITACC'ITTCTCCTTTTG'ITGC'ITGCTGAAACATCGCCCGGCCTGGGTGAGAAGATTACTACACGATGAGTTGTAAGCGGGTCTATTGACATAATGACCACATCTAG TCAGATGGCTTGGTA
CCACAGAAAGAAAAAGTCAGATGGCTTGGTATGGAATTGTTIC/TIGGAAAAACAATGGAGGACTCACATCTTGCACATCCAGGCAATCATACATTGGCCAAATTTATCCTTCTGATCCTTTGACAGCTC TGGAATTGTTC
CGCGAGGCCACATTGGAACACATGAGGTAGGTATTGTATTCAAATATCCCTTCCAATGTCGAATATCGAGTCCCCATTGACGTGTTAATGTTCTACAATCTCAACATGCGCCATCAGGACGCGATTGCGGAGTCCCAACATCTTTCTGGC CTTTCTGGCCACAGC
CACAGCAGCC[G/AJAAGTGGAGGAACTTTTGGACTCAATCTTAGCTGAATCTGATGTGTTGTCCGCAGAATTGGTGGAATTGACAGGAGCGGGTTTAGCAGGCACCGGTATAGGAACAGGTGCGTAGAATTGTAGATCTTTAAAAAAAG AGCAG
ACATCATTGACTGACCTTAGCAATAGACG
GATCACACTGATTTCGCCTTTTTCTGCAAGTGTCATTCATCCAGCCTGGTTTGGGGGCGCTGGACTCACAGTTTGGTAGCCTTGGCAT[G/T! ]'ITTCTGCAAGTGTCA’ITCATCCAGCCTGG'ITTGGGGGCGCTGGACTCACAGG'ITGGTAT
CCTTGTT CGCCCAAAGCTTGGCA’ITCATATAGCACTCATACCTAACCAGACTCCACGTCCTTTTTGAGTGGTGCCCTACGCTGTAAGAC CAAAAG ‘GAAACCCTTTTGCTGAATGGAGAAGGGGATGGTGGAGTGCAGACTCT ACAGTTTGGTAGCCT
GCCCTTCTATGCTATCAGAAAAACAAGACCCACCAAGGTAAGCTTGGCAAGTTATATTATGTGATAGAGATAAGTTC. AAGATGAAGTGT'ITGATGTTATACGAGTTGAGAAACGGGTAATGAAGTGATGAAGTGA’ITGATGAGTGATGT TGGCATG
CTCAGATGGGGA’ITGAACCTGTGACCTCAAGGGTAGAGTATATAAGAATAAAAGAGAAAAGAAAATGTGATGGGTTTGGGAGCACTATGC

TGATTTTCTTTGTGAAA ATTGACACCACCCA
GCAATGGCA

ACTTCCTGGCGTCCAAG CAGAGCTGTGATTG
TCTTCTGCA

GGACCAAACCGCCACT CCTCGTCGGCAGTA
C GATGGG

TGAAGATATTATCGCA TGGTAGTGGTTGAA
GAATTGAACTCC GTGAGTGAC

CAGAAGAACCTCCTA CAGAAGAACCTCCTAT  GGAGCATGTCCTTT

CAAAGGCG TCTTTTGCT

GCCTAGTGAACTGTCCC TCCAGTGGTTTTCT
TTC, TTCTTGTGA

TCTGGAAGCCTGAAGT TGGCCTCCAAATAA
GGATC TGTGAAAATACA

“TTGATATCGAATGCAATTTGTGAGCCTGCAGACTTGTATTGTATCAGCGATACAGCTCATATACACATCACAA[A/G]JCAGACCTGTAACGT GCGATACAGCTCATA GCGATACAGCTCATAT TGGCTAGCCAATAC

ACACATCACAAG GTTACAGGT

ACCTGTGACATCTCCGG ACTCAACACCTCTT
TTCATC TCAAACCACC

ACGCTATGTATTCTGAT AGTTAAATCTTAAC
'ACAAGT ACAATTGCTGCTCT

TCAAGGTCCGAAGTCA TCAGATGAGGCAT
TCATTT “AAGGGC

GCACACCAAACCATCC CGACTGACAGGAG
CGTAAC AGAGGGG

GGAAGTAGCTCTCTTCA ATGTCAGCATCACA
AATCTATAATGT

AGAAGCCAACCGATAG CTCCTCTGTCCGCG
TACCA AGTTGA

AAGTCACAAACAAGAG ACCTGCCCAAACTG
TTGGAGC TCACAC

TCAGATGGCTTGGTATG TGCCTGGATGTGCA

GAATTGTTT AGATGTG

CTTTCTGGCCACAGCAG ACAATTCTACGCAC
CTGTTC

ACAGTTTGGTAGCCTTG CCCCAAACCAGGC
GCATT TGGATGA

Mean

0.17

0.27

0.23

Note: The SNPs in bold arc the KASP-SNP markers wsed in he present stady



Table S9 Frequency, polymorphism, and diversity of 37 markers tested on 308 Puccinia striiformis f. sp. tritici isolates

Marker

Frequency of major allele Number of genotypes Sample size Number of allele Availability Gene diversity Heterozygosity PIC

Chrl 277111

Chrl 1514334
Chrl 5151405
Chr2 279415

Chr2 896156

Chr2 998173

Chr2 1041509
Chr3 2205441
Chr3 2269449
Chr3 3970574
Chrd 2956131
Chr4 3402226
Chr4 5392145
Chr5 1499190
ChrS 4544872
Chr6 749630

Chr6 1939399
Chr6 2733230
Chr7 717077

Chr7 2276040
Chr7 3763260
Chr9 201188

Chr9 843505

Chr9 1370829
Chr9 1381122
Chr9 3149493
Chr10 230077
Chrl2 23929

Chrl2 2805263
Chrl4 3096987
Chrl6 106435
Chr16 1855070
Chr16 2481069
Chrl7 724947
Chr17 1200207

0.62
0.59
0.62
0.56
0.75
0.51
0.61
0.60
0.78
0.52
0.82
0.50
0.75
0.64
0.58
0.82
0.68
0.53
0.77
0.87
0.65
0.61
0.60
0.56
0.56
0.57
0.52
0.53
0.72
0.78
0.55
0.72
0.72
0.73
0.61

3

(USTIRVSTRUSIRUS BUUS SRUS RLUS RS S US SR VS SRS SR US TR US JRUS SR US SR US BRUS SRS S US R US SR US SR US SR US SR US S US SR US S US BLUS BRUS SRS SLUS SR US JRUS JRUS |

308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
308
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Chrl7 1279204  0.65 308 2 0.97 0.46 0.51 0.35
Chr18 30688 0.57 308 2 0.98 0.49 0.23 0.37
Mean 0.64 3 308 2 0.97 0.44 0.39 0.34
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Table S10 Hierarchical analysis of molecular variance of Puccinia striiformis f. sp. tritici
isolates among and within geographic populations

Source of variation Df Sum of squares  Variance components  Percentage of variance (%)
Among Pops 5 210.059 0.455 2.163
Within Pops 302 6215.740 20.582 97.837

Total 307 6425.799 21.037




Table S11 Pairwise fixation index and number of migrants of Puccinia striiformis f. sp.
tritici isolates between different geographic populations

Geographic

: Gl G2 G3 G4 G5 Go6
population
Gl 11.953 31.251 18.730 18.455 8.927
G2 0.019 18.084 19.215 13.520 11.510
G3 0.008 0.012 33.174 23.551 17.661
G4 0.013 0.012 0.008 25.003 23.805
G5 0.014 0.017 0.010 0.010 21.463

G6 0.028 0.021 0.014 0.011 0.012




Table S12 Onset date of wheat stripe rust occurrence in different geographic regions in 2021 and 2022

Onset date of disease Geographic population Ecological region Host City Province Longitude Latitude
Aug. to Sep. 2021 Gl Eastern Qinghai Spring and volunteer wheat ~ Haidong Qinghai 102.83 36.33
9/10/2021 G2 Middle Gansu Volunteer wheat Dingxi Gansu 103.76 35.25
11/7/2021 G3 Western Liupan Mountain Winter wheat Guyuan Ningxia 106.24 36.00
11/22/2021 G4 Longnan Winter wheat Tianshui Gansu 105.28 34.64
11/23/2021 G5 Eastern Liupan Mountain Winter wheat Pingliang Gansu 105.56 35.18
3/18/2022 G6 Western Guanzhong Plain Winter wheat Baoji Shaanxi 107.75 34.40
Aug. to Sep. 2022 Gl Eastern Qinghai Spring and volunteer wheat ~ Haidong Qinghai 102.21 36.12
9/8/2022 G2 Middle Gansu Volunteer wheat Dingxi Gansu 104.63 35.58
10/3/2022 G3 Western Liupan Mountain Volunteer wheat Guyuan Ningxia 106.24 36.00
10/1/2022 G4 Longnan Volunteer wheat Tianshui Gansu 105.73 34.59
9/24/2022 G5 Eastern Liupan Mountain Volunteer wheat Pingliang Gansu 106.68 35.54
3/20/2023 G6 Western Guanzhong Plain Volunteer wheat Baoiji Shaanxi 107.17 34.31




Table S13 Raw reads of Puccinia striiformis f. sp. tritici from previous publication used

in the study

Number Isolate Country Reference

1 PST-78 USA Cuomo et al., 2017

2 93 210 USA Xia et al., 2017

3 104E137A- Australia Schwessinger et al. 2018
4 134E16A+ Australia Schwessinger et al., 2022
5 03 07 United Kingdom Hubbard et al., 2015

6 11 140 United Kingdom Hubbard et al., 2015

7 DK 0911 Denmark Schwessinger et al., 2020
8 JOO85F France Hubbard et al., 2015

9 702-022 France Hubbard et al., 2015

10 Race Yr9 India Kiran et al., 2017

11 Race 31 India Kiran et al. 2017

12 QHO6 China Lietal. 2023

13 SCo1 China Li et al. 2023

14 TBO03 China Lietal. 2023

15 GZ11 China Li et al. 2023

16 GS08 China Lietal. 2023




Table S14 Mapping information of raw reads for additional 12 Puccinia striiformis f. sp. tritici isolates sequenced in the study

Number Isolate Clean_reads Mapped reads Mapping_ rate Average depth Coverage 1X Coverage 4X Province  City

1 add 1 35080198 32264598 91.97% 50.49 95.92% 94.74% Gansu Tianshu

2 add 2 34430048 32169762 93.44% 55.15 90.55% 88.33% Guizhou  Guiyang

3 add 3 36943268 34837613 94.30% 55.93 95.15% 94.22% Guizhou  Hezhang

4 add 4 33071260 30792670 93.11% 51.64 89.14% 87.58% Hubei Jingzhou

5 add 5 38862022 35821214 92.18% 53.06 95.09% 94.13% Ningxia Guyuan

6 add 6 39088444 35331820 90.39% 49.59 95.87% 94.68% Qinghai Hainanzhou
7 add 7 36101218 19575003 54.22% 32.57 95.89% 93.26% Shaanxi Baoji

8 add 8 39590624 37386536 94.43% 62.01 89.33% 87.95% Sichuan Guangyuan
9 add 9 38687008 35525044 91.83% 55.62 95.62% 91.82% Tibet Linzhi

10 add 10 49509266 46531008 93.98% 72.34 95.96% 94.85% Xinjiang  Yili

11 add 11 42733368 38812713 90.83% 62.07 95.94% 95.00% Yunnan Chuxiong
12 add 12 42025690 37055014 88.17% 58.24 95.18% 94.27% Yunnan Kunming




