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Abstract: Objective In order to uncover the genetic relationship and structure between wild and cultivated individuals and the
genetic potential of wild resources of Humulus lupulus in Xinjiang Province. Methods A large number of SNP loci developed from
20 wild individuals and 18 cultivated individuals in Xinjiang were identified based on SALF _seq simplified genomic technology. From
the filtered SNPs, the phylogenetic analysis, population genetic structure, and principal component analysis (PCA) were used to reveal
the genetic structure between wild and cultivated species at the whole genome level. Results The results showed that 863 228 SLAF
tags were obtained, including 443 922 polymorphic SLAF tags. Through sequence analysis, 2 867 140 SNPs were obtained.
Phylogenetic analysis showed that the vast majority of wild individuals and cultivated individuals can be grouped into two categories.
The average Shanon Wiener index of H. lupulus was 0.397, the wild group was 0.455, the cultivated group was 0.398; and the average
Nei diversity index was 0.249, the wild group was 0.293, the cultivated group was 0.250. The AMOVA showed the main genetic
variation of H. lupulus be observed between groups. Conclusion There is a large genetic differentiation between wild H. lupulus and
cultivated species in Xinjiang, but the individual of wild H. lupulus has high genetic diversity, which indicates that the wild resources
of H. lupulus in Xinjiang have high genetic breeding potential.
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Table 1 Content of O3 and GC of H. lupulus

JeEHE fT AR AR JEHE 2R SR GC/% Q30/%
YAT B g 5 3 B g 2 T AR A 6388 241 41.06 93.59
YAT By 5 3 B g 2 T AR A 8 447 464 41.58 92.40
YCJ3 11225 e EHE R 6321959 41.85 93.04
YEM1 By BB AR 6726 334 42.10 94.23
YEM2 By g BB AR 5150518 43.03 93.73
YFH1 L AR 5193 486 43.10 93.44
YFH2 g g B AR 2 8 828 479 42.53 94.19
YFK2 LL%as B B R Y R 4777 461 42.98 94.01
YFK3 LL%as kR 222 [4] 6 497 500 43.18 94.28
YFK4 By g R 222 6795 520 41.15 91.79
YHB B g kg i 2 7515397 40.72 92.43
YME g g HrRT AT S R 5875612 41.92 94.08
YTC L BRI T 6332238 43.90 94.16
YTCI Liigesy B s UE 4954352 43.95 93.96
YWQ e BRI R B 4229818 43.06 93.05
YXY1 LLgas BTSRRI & 5946 503 41.34 93.36
YXY2 L% BTSRRI & 5973 561 41.26 91.94
YXY3 L2 BTSRRI B 3783 021 43.41 93.68
YYM Liges B I E 4786 474 41.18 93.63
YBIJ Liges B AR R 5149 666 42.94 93.89
ZCIl L =] 3845171 43.48 93.43
ZCI2 poa B A E 7792 807 41.04 92.56
ZFK1 Fekr B e 222 [ 4376 372 4276 94.12
ZHE ks HIRA SR A ) 4132028 43.04 93.81
ZHF kg BraE Al 3793 650 43.14 93.61
ZHG bk B aEE K R 3360 185 43.52 93.62
ZHM FxE BrERRA T 5843 897 41.71 93.04
ZHY Hhexs Fri R NIMAIER 4192015 43.05 93.78
ZIM e B E AR R 3222935 43.84 93.76
ZJS1 B ik R B R B 4799756 42.99 94.03
YARY] bk BraE S R R E 5162 748 42.28 93.09
ZKS bk Hragm A 6 479 727 41.67 93.46
ZMN i BrEEI g T R 7 498 075 42.69 93.41
zQT e WA G R 6 703 405 41.06 92.81
ZSW s BT E 6 469 995 41.30 92.98
ZYM e B R 7065 707 42.00 93.65
ZYQ e ERER 5104 471 42.54 93.29
ZYS s Brom bR 5922311 41.08 92.71
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#*2 METL SLAF #r%
Table 2 Label of SLAF of H. lupulus

JE BRI SLAF #& WU P SR B SV ETI0 R
YME 183 703 2775565 15.11
ZHQ 281223 2532412 9.01
ZHE 288 244 2 647 442 9.18
VANY) 282 187 3314 051 11.74
ZSY 280 664 3717 692 13.25
7ZYQ 268 014 3307 755 12.34
ZYM 308 399 4517124 14.65
ZHF 283 653 2433 526 8.58
YBJ 244 043 3029 822 12.42
YAG 246 172 4 002 946 16.26
ZCJ2 314 092 4 860 658 15.48
YTC1 210423 2428325 11.54
ZFK1 274767 2792330 10.16
YFK4 252 698 3995 141 15.81
YFK3 280 078 4236 983 15.13
YFK2 298 131 3126 288 10.49
YCJ3 244 124 3969 233 16.26
ZSW 302 688 4 065 748 13.43
ZHM 279 635 3695218 13.21
ZHG 272 456 2123 532 7.79
ZCJ1 270322 2471 687 9.14
ZKS 303 924 4 090 880 13.46
zQT 312 866 4198310 13.42
ZMN 291303 4877 324 16.74
YXY3 234 654 2437 662 10.39
YHB 249 696 4570 357 18.30
ZJS1 286 156 3121282 1091
YXY1 230494 3727 464 16.17
YXY2 242792 3627 886 14.94
YEM1 245110 4 183 933 17.07
YEM2 251973 3 409 925 13.53
YYM 217 229 3068918 14.13
YWQ 237260 2678 577 11.29
YFHI 255 089 3360713 13.17
YFH2 259617 5729079 22.07
YAT 279 016 5208 257 18.67
YTC2 220294 3523 598 15.99
ZJM 254 924 2067 255 8.11

NIER B AR SRS M AT RG K E o fr, SRR FHHIXH 4 DNEFA R (YFK2. YFK3. YCJ3. YFK4,
B 38 PMYEAEMEREIL R 2 M EERBE, KB B 2. BROWERBEAMES Z 8L ME% B
FFERTEHZE X L B X ALK 16 ANEFAE U —2%, SRR S E A Z [F 1055
AN, BN FEAQEMANIRE ML BERELE GRRRE.
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Fig.2 Evolutionary trees of H. lupulus based on NJ method
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