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Abstract: Leymus chinensis is the main dominant species in the eastern Eurasian steppe, with significant ecologi-
cal and production values. However, its low seed yield severely restricts its practical application. To identify
the associated loci for the seed yield traits of L. chinensis and to discover key molecular markers, this study
used 300 diverse accessions of L. chinensis as materials, measured five yield traits including spikelet number per
spike, floret number per spikelet, total number of florets, seed number per spikelet and seed setting rate, and
conducted a genome-wide association analysis (GWAS) using a mixed linear model. The results showed that
seed number per spikelet exhibited the highest coefficient of variation (CV=0. 52), indicating substantial poten-
tial for genetic improvement. The seed setting rate was regulated by an independent genetic mechanism and was
the key limiting factor for seed yield. GWAS analysis combined with gene functional annotation identified 120
key single nucleotide polymorphisms (SNPs) and identified EZ1 and multiple MADS-box and WRKY tran-
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scription factors as key candidate genes regulating seed yield. Based on 14 SNPs significantly associated with
seed setting rate, § elite alleles were obtained. Notably, the CT genotype at the .c5Ns_97563471 locus exhib-
ited a high mean seed setting rate of 66. 6% . This study revealed the genetic characteristics of L. chinensis seed
yield being regulated by multiple genes, and the identified candidate genes and elite SNP loci can serve as direct

targets for molecular marker-assisted breeding.
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Table 1 Statistical analysis of seed yield-related traits in Leymus chinensis
F M Phenotype FH{A Mean FRifE2 SD fie KA Max f/IMHE Min 5 R CV
/NERL SpNS 20.64 5.45 42.00 8.00 0.26
BEEE/NTE B FNS 4.97 1.24 11.64 1.84 0.25
HUNEE TNF 101.53 35.44 252.00 31.00 0.35
B AP T4 SeedNS 56.64 29.21 159.00 2.00 0.52
LS S04 SSR/ % 56.21 21.83 93.53 1.20 0.39
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Fig. 1 Histogram of seed yield-related trait distribution in Leymus chinensis
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Fig.2 Correlation analysis of seed yield-related traits in
Leymus chinensis
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Fig.3 Genome-wide SNP distribution characteristics in Leymus chinensis
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Note: A presents the density distribution of SNP markers along each chromosome, calculated using a 1 Mb sliding window ; B displays the total

count of SNP markers per chromosome
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Table 2 Distribution of SNP markers on 14 chromosomes of Leymus chinensis
Yk Chr Y HLEE 2 Physical distance/bp Fric #it Number of SNP markers  #RIZ% % Average maker density/(Aric-Mb )
LcINs 532 659 469 1275 364 2394.33
LelXm 463 820 772 1075637 2319.08
Lc2Ns 645658 412 1526 074 2363.59
Lc2Xm 611 876 956 1524 081 2490.83
Lc3Ns 612 707 833 1592 400 2598.95
Le3Xm 584 893 914 1645 060 2812.58
Lc4Ns 481 448 970 1245225 2586.41
LedXm 406 651 513 969 550 2384.23
LcSNs 566 481 730 1568 281 2768.46
LedSXm 550 464 466 1348 141 2449.10
LLc6Ns 513947 131 1386 790 2698.31
Lc6Xm 482 082 734 1355492 2811.74
Lc7Ns 644 971 860 1718 305 2664.15
Lc7Xm 615 360 539 1518400 2467.50
Bt Total 7713 026 299 19 748 800 2560.45
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Fig.4 Population genetic structure analysis of 300 Leymus chinensis accessions
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2.2.3 FEMNTFFAMAMEKSNP ST AR AN
FotE it MW LT BRSBTS (B O A&
WFFORE T = 32UV A [ RO B &, SR TR &
LAEREALNT 300 3 - FFp BT ARHEY 5 A Fh 7 MR
HEAT A BE 2 JCHE 34T o LA —1oglO(P)=>54FH b 3
P E 26 7 B 833 4 5 7 i MR A
SNP, 5T 577 f Mtk 25 G A SNP A 88, % H BT
TEW BB bR I74% 100 kb f9 5E K 4 X B8R AT 1 1%

T PR e RN D) R R . AR SNP 7RSIy HLiA
78 DA B A e PR A 1 A S, e A AL AT 1204
L e iR B OC A SNP SR AT 404 o e (iR 4y
RT3k 4 i 3 SNP 7E e (A 4R Le2Xm L4 fii el
Erp 184, H 15, MAE G AR Le3Ns 143
fide /> AL 24, 1. 6% (K 3, TR E MR X
B, RS 11O JE . 4% MR SR B ) SNP
B SO I A B B H QR 2 5 SpNS AH G I 1Y



2820 A U A it

o5 34 %

SNP A 24, X BE 14 Ao ik & [ 5 5 FNS AR SC I A9
SNP A 54 X1 5 A e R[4 5 15 TNF AH G SNP
LR Z 38 821 X i 82 AN L FE A 3 15 SeedNS A
KRB SNP AT 174, X R 17 A e B (K] 5 15 SSRAA
K[ SNPA 144 %W 13 MR IE A

HARRT 15 SpNS I 3¢ 19 P4 4> 1 3 SNP 433l
A Le2Ns 527826309 Fl Le5Xm 254307330, H Fff ¥t
R 2 1 38 4300 R Le2Ns001644 , 4 1 85 )8 25 1
254 5 A [A YR 97 (Calmodulin-binding protein homo-
log) Ml Le5Xm067661, % 15 NAC 45 1 3 4 1 48
(NAC domain-containing protein 48) . 1 FNS #f 3¢
(9 54~ SNP JT X i f) 56 P 4 45 WRKY 5% 4 7 23
(WRKY transcription factor 23) X 3 Flfiff id £h % iz
fE M (Low alffinity nitrate transporter) . FH W AH ¢ &
1 13 25 LL 5 1 (Autophagy-related protein 13-like) .
ARP2/3 & & & W 3 4 (Actin-related protein 2/3
complex subunit 4) DL J 32 i 85 1 0L & & 7 W7 35
10( Trafficking protein particle complex subunit 10)

5 TNF MG SNP 7 i e 2, 3 824>, AH I fiz
TEHE DR 824~ o v, AR 55 Ml 175 M 918 45 R OG5 TH 8K
Wi £, 0 an Ak T A 2 A R ) (Putative
invertase inhibitor-like) \f£ 7 %& 5- 37 7 It 5L 5% % il
(Anthocyanin 5-aromatic acyltransferase) 3% # il 3'-
FAUJI 48 il (Flavonoid 3'-monooxygenase) | 41 ifg {6, 2%
P450 K ik W 5% (CYP72A15-like (CYP71D7) K £ A4
i e B g /S 3 i T 4, 3 WD X 26 KK TR T B i
b I A S R AR AR S T R . E
14U R WL, LeZNs018983 7E P A #H G Hk 11 X 8] 14
AL B, T B R O 4 AR P R N-HT R 7S
fif EZ1 (Histone-lysine N-methyltransferase EZ1) ,

31X 2 B 2 B DAL ) ) 2 380 )9 Al Sy 8 45 S R RN AR
BR3P SNP AR S (9 52 1), 76 B[] 9 45 b 5
7 SCHE MR R AR AR

55 SeedNS H 5 H 17 4> SNP X 1z ) 17 4> fi 2k
FE I, F B AL £ 0 e B FE sk R F- 1B (Ethylene-
responsive transcription factor 1B) \MADS-box % 3%
F 56(MADS-box transcription factor 56) , J}k & 2%
Z K GID1L3(Gibberellin receptor GID1L3) | & 7% 5
R 2 W 32 R 2K B (LRR receptor-like serine/
threonine-protein kinase EFR) LA f 21 £ 1 4 & 2 N-
RS RS WS EZ1 55 o 7 PR R0 ST 1 PR AR OCBK 43 B
e, 4R BRI N- TR B RS i EZ1 g 15 2k [
Lc7Ns018983 MW i 5 7 i . AR , SNP i s
Lc7Ns_109167826 £ TNF H{R i1y 42 3 K 41 & B 43
B v 3k 21 8 3E K BORS A o Tz L gk . [\
M, %5 — A~ SNP fif 55 Lc7Ns_ 109169826 £ SeedNS
PR b R 3 OCHRAR S, [ AR T R A X
WP . XFRI Le7Xm040198 & —A~ B AT 230 bk i 5t
DL, [ B S 36K 2 A /N AR BOR g A o 4

5 SSR MY SNP A7 5 A 14 A, X B 13 4 i
TEBE A, ¥ N 20 0 BE AR OC 52 1A B (W all-associated
receptor kinase 3) ,MADS-box #% 5 [H 1 58 B L4
X1 (MADS-box transcription factor 58-like isoform
X1, a-#" 5 H EXPA1(Alpha-expansin EXPA1D)
R 75 I 2 2 1Y 32 V8 B 2R F 3 PERKL (Proline-
rich receptor-like protein kinase PERK1) % . fE 141
B, ER N WRKY 8 5% A+ 12(WRKY tran-
scription factor 12) 9 3 K Lc6Xm080990 N4 % 2
A5 R RS 2 A MR 1 3 OCHE 1Y SNP A &, 43 ) &
Lc6Xm_ 292094169 Fll Le6Xm 292094188,
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Table 3 Information on 120 significant SNP loci associated with seed yield-related traits in Leymus chinensis

FAl fric EOER  PHE HH
Phenotype SNP marker Allele  Pvalue Gene

HRELS

Annotation

MERTSPNS  Le2Ns 527826309 A/T  9.32E-10
Le5Xm 254307330 A/G
HHUMEBIFNS LcINs 508259237 T/C
LelXm_ 69482293 A/G
Le2Xm 404867109 T/A
Le3Ns_ 1631011 T/A
LeSXm 124726172 A/G

4.95E-08

9.08E-07

H/MESUTNF - LeINs 346791677 G/C - 4.28E-07
LeINs_ 274424359 T/C 2.02E-07
LeINs 271601091 C/T  3.11E-07

LelXm 433004935 A/T
LelXm 403571849 C/T
LelXm 332923875 C/T
LelXm 287483868 C/A

Le2Ns001644 #5985 F145 4 % FFIEY) Calmodulin-binding protein homolog

9.65E-07  LeHXm067661 £ NAC G5 H 5 8 A 48 NAC domain-containing protein 48

LeINs012509  WRKY 5% K F- 23 WRKY transcription factor 23

9.26E-07  LelXm061700 AR RS2 A Low affinity nitrate transporter

T53E-07  Le2Xm053268 AR H 13 # Autophagy-related protein 13-like

Le3Ns023568 - ML AR 2/3 8 A4k 4 Actin-related protein 2/3 complex subunit 4
3.02E-07  Le5Xm069008 32 % (4 ki 52 4 ) 4 10 Trafficking protein particle complex subunit 10
LeINs014537 AL R0 25 14 W4 Invertase inhibitor-like

LeINs015193 M & A £ R4 IR E A 10 Actin-depolymerizing factor 10

LeINs015213 B R4 AL AT 1 # Sphingoid long-chain bases kinase 1-like

3ATE-07  LelXm056976 T 1R ABILA 54 ff X1 Protein ABIL4 isolorm X1

5.68E-07  LeIXm057340 FH;EIFR IGE T 3 W3 D Eukaryotic translation initiation factor 3 subunit D
L04E-07  LelXm058549 %5 M+ TFIIB 414 B Transcription factor TFIIIB component B

6.65E-08  LelXm059177 Wik R BT fF4 & % 11 2G Dehydration-responsive element-binding protein 2G
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Phenotype SNP marker Allele  Pvalue Gene Annotation
LelXm 52692059 A/G 2.95E-07  LcIXm061952 $ifatk RPP13BEM [ 3 Disease resistance RPP13-like protein 3
LelXm 4974131 C/T  TO02E-07  LelXm062717 iM% P450 72A15 K Cytochrome P450 72A15-like
Le2Ns 563420446 A/G 44TE-07  Le2Ns001224 MICOS & 4 1 % mic60 MICOS complex subunit mic60
Le2Ns 561602101 C/T  2.81E-09  Le2Ns001241 767 & 5-75 F RBHLH B Anthocyanin 5-aromatic acyltransferase
Le2Ns 555224112 G/T  1.57E-07  Le2Ns001328 & Fi 8 b4 1 CLC-g Chloride channel-like protein CLC-g
Lc2Ns 547326801 T/A  L6TE-07  LcZNs001412  3-FREHIHE A & B 6 3-ketoacyl-CoA synthase 6
Le2Ns 401856672 G/C 3.88E-07  Le2Ns003056 DNA i ff RNA %4 8 DNA-directed RNA polymerases
Le2Xm 19580350  A/C 3.63E-09  Lc2Xm048479 #IfL & E P450 71DT7 Cytochrome P450 71D7
Le2Xm 26738622 A/T  357E-09  Lc2Xm048602 LRR %Mk LRR receptor-like kinase
Le2Xm 30283137 C/A 2.32E-07  Le2Xm048653 UDP-HiHE 5[ 7384 UDP-glycosyltransferase 73B4
Le2Xm 48505441 T/G 441E-07  Le2Xm048888 ATPficsfitk Clp & IR fir 43 1 clpS ATP-dependent Clp protease adapter protein clpS
Le2Xm 48505525 A/G 441E-07  Le2Xm048889 BREM N-HM& M Tyrosine N-monooxygenase
Le2Xm 51707037 C/A 3.33E-07  Le2Xm048957 & -t &M M) 37 (A kE 2 F# 26 Cysteine-rich receptor-like protein kinase 26
Le2Xm 53259294 C/A 3.96E-08  Le2Xm049003 # %R/ &M FIMAHE R 11 CCR3 Serine/ threonine-protein kinase-like protein CCR3
Le2Xm 149739545 A/G 3.T4E-07  Le2Xm050551 E317 % 34 BAHL E3 ubiquitin-protein ligase BAH1
Le2Xm_196514394  G/T  449E-07  Le2Xm051309 48R /95 % B TR 17 Atlg54610 Serine/threonine-protein kinase Atlg54610
Le2Xm_ 277255703 T/C 461E-07  Le2Xm051887 E MK SHOOT GRAVITROPISM 6 Protein SHOOT GRAVITROPISM 6
Le2Xm 330409326 G/C TA9E-08  Le2Xm052291 4830 H-C3 Glutaredoxin-C3
Le2Xm 523917013 G/A 4.07E-07  Le2Xm055114 H%E% 3-R MM 1 GA 3-oxidase 1
Le2Xm 555874610 G/A  4.63E-07  Lc2Xm055670 31 kDalf 2k {k#iHE 2 14 31 kDa ribonucleoprotein, chloroplastic
Le2Xm 574166678 A/G  2.06E-09  Le2Xm055933 F-box/FBD/LRR & & & H Atlgl3570% F-box/FBD/LRR-repeat protein Atlgl3570-like
Le2Xm 579808159 A/T  9.75E-07  Lc2Xm056055 Hiftk RPPSFEZ [ 2 Disease resistance RPPS-like protein 2
Le2Xm 608189735  C/G 1.24E-07  Le2Xm056516 2R #TH 3'— %)% B Flavonoid 3'-monooxygenase
Le3Ns 37137652 G/C 5.22E-07  Lce3Ns024074 MATEAMER R (1, %5 % MATE efflux family protein, expressed
Le3Xm_15172717  T/C 2.88E-06  Le3Xm070644 3R F bHLH168 Transcription factor bHLH168
Le3Xm 81285227 C/T  4.96E-07  Le3Xm071693 17 kDa 128/MAKTEHE 1 17 kDa class T small heat shock protein
Le3Xm 228743262 C/A T.5TE-07  Le3Xm073506 1% 1% 1 1 Hypoxia up-regulated protein 1
Le3Xm 247466604 C/T  343E-07  Le3Xm073570 5 4 LysM &5 ISR A B 3 LysM domain receptor-like kinase 3
Le3Xm 365160539 T/G L52E-07  Le3XmO074982 Atk A 1.4 6-3 Coatomer subunit delta-3
Le3Xm 470960910 C/T  8.16E-07  Le3Xm076650 % F1# 8 ZmPK1 Receptor protein kinase ZmPK1
Le3Xm 500023818 G/T  6.94E-08  Le3Xm077080 PHDA % H 3 PHD finger protein 3
Le3Xm 528429615  G/A 5.72E-08  Le3XmO077490 W& ME-(RNA 4 W Methionyl-tRNA synthetase
Le3Xm 584052587  A/G 9.62E-07  Le3Xm078323 i # LRR3Z M B LRR receptor-like kinase
LedNs 446622916 G/C 9.23E-07  LedNsO31406 & 4K B & FRAY % TR FE S 3B 10 Cysteine-rich receptor-like protein kinase 10
LedNs 421527697 G/A 9.32E-09  LedNs031695 GATARE KT 4 GATA transcription factor 4
LedNs 388199579 G/C T.05E-07  LedNs032025 B4k Bt H K R Chloroplastic glutathione reductase
LedNs_ 14948847 C/G T.66E-07  LedNs034865 4 #Z Ml B Flavin-containing monooxygenase
LedXm 380954105 G/C 8.62E-08  LcdXm043486 7 (1 CNGC15b K 544k X2 Protein CNGC15b-like isoform X2
LodXm 344356538 A/G  7.82E-07  LcdXm044164 RING-H2#5 M ATL5 RING-H2 finger protein ATL5
LodXm 344356547  T/A  T89E-07  LedXm044165 #5F LB M A Polygalacturonase, partial
LedXm_ 289277638  C/T  1.16E-08  Lc4Xm044963 DRE%:4 AT DRE binding factor
LedXm 232217098 C/T  5.06E-07  LedXm045697 B§EREC (4) -5 m %R 1# Sphinganine C (4) -monooxygenase 1-like
LedXm 32122343 G/A  2.63E-07  LedXm047738 N WiBE 4 ES A 16 JR 8§ 3 Fatty acyl-coenzyme A reductase 3
LcNs_ 124700952 C/T  5.14E-07  LedNs007739  NADP it & /b8 Jif§ P1 NADP-dependent oxidoreductase P1
Lc¢5Ns 289122198 T/C L44E-08  Le5Ns008810 B e F i aleurain Thiol protease aleurain
LcoNs 411813465 A/G 1.08E-07  Le5Ns010309  S—TEEEF B S—acyliransferase
Lc5Xm 482588707 C/T  810E-07  LeoXm063910 WAL K15 AF ARR4# Two-component response regulator ARR4-like
Le5Xm 467014078 G/A  4.60E-07  LcoXm064199 #kilAkEE 1 Mitochondrial-like protein
LeSXm 318177813 G/T  5.93E-07  LeSXm066643 TPA It A 2k 11 WG Pk 4744 2 11 RPP13 TPA: cysteine proteinase precursor
Le5Xm 304016838 T/C 4.15E-07  LedXm066865 Disease resistance protein RPP13
Le5Xm 257830511 A/G 1.76E-07  LeoXm067618 Tit b 1 Salt tolerant protein
LesXm 227945608 T/A  240E-07  LeoXm068017 ¥ % 5/ 8 FMO Flavin-containing monooxygenase FMO
Le5Xm 170718861 T/G L75E-07  Le5Xm068674 3% A M H Alternative oxidase
LeSXm 128410786 A/G 94TE-07  Le5Xm068965 3% & [1-C15 Glutaredoxin-C15
Le6Ns 510718120 A/G 6.44E-07  Le6Ns027569 A SDR3YUL )% A MGR 15 & 1 Epimerase family protein SDR39U1 homolog
Lc6Ns 461796581 G/A 148E-07  Lc6Ns028024 M RICESLEEPER 2 11 RICESLEEPER 2-like
Le6Ns 221114130 A/C 8.23E-07  Le6Ns029484 A Tif:iz & 17 Secla R FI ! X2 Protein transport Secla isoform X2
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Le6Ns 217441621 T/C  1.82E-08  Lc6Ns029492 MMEI2 M 1% & Protein MEI2-like 4
Le6Ns 217441544 A/G 1.99E-08  Le6Ns029493  4kilRAE MR F Tu Elongation factor Tu, mitochondrial
Lc6Xm 367505876 A/G 1.65E-07  Le6Xm080038 MK Wi fii 7t {45 4 & 1 Dehydration-responsive element-binding protein
Le6Xm 313814456 G/T  5.83E-07  Le6Xm0S0754 K5Ik A 4 A9 % A Oligopeptide transporter 4-like
Le6Xm 231103839 A/G 1.96E-07  Lc6XmOSI471 Zefl K Z ki & (1 IAATHIEE 1 Auxin-responsive protein IAA7
Le6Xm 192104569 G/C 4.58E-07  Le6Xm081867 N-Z. BB HLST N-acetyltransferase HLS1
Le6Xm 149145053 G/A 9.67E-07  Lc6Xm082474 7 FF ZEAMMBT3_390723 Protein ZEAMMB73_390723
Le6Xm 124151922 A/G 8.52E-08  Lc6Xm082864 Z5MI41%E H H2B.1 Y2 H Histone H2B.1-like
Le6Xm 117445407 C/T  5.02E-07  Le6Xm082972 & &R B % R 2 2R/ J @R (1A% GSO2 LRR receptor-like serine/threonine-protein kinase GSO2
Le7Ns_ 109167826 T/A 8.03E-07  Le7Ns018983 41k A i RE N-H A5 8 8 EZ1 Histone-lysine N-methyltransferase EZ1
Le7Ns 117113695 C/T  9.62E-07  Lc7Ns019085 At % A8 1 Strictosidine synthase 1
Lc7Ns 118805724 T/A 4.09E-07  Le7Ns019110 % FJi SRG1 Protein SRG1
Le7Ns 529024511 A/G - 7.89E-08  Lc7Ns022193 NADH-1Z i 8 fbid J5 & 20 kDaili 4 NADH-ubiquinone oxidoreductase 20 kDa subunit
Le7Ns 548871026 T/C 1.07E-07  Le7Ns022388 WA it 3L 4 B 2 AU 3 « Geranylgeranyl transferase type-2 subunit alpha
Lc7Xm 206268582 C/T  545E-07  LeZXm040045 £F 4 Cellulase
Le7Xm 146588926 T/A  T.67E-07  Le7Xm040924 5 3¢ K- MYB98 Transcription factor MYB98
Lc7Xm_ 119796069  G/C 5.38E-08  Le7ZXm041412 O-F 3EH B 2 O-methyltransferase 2
Lc7Xm 64062412 C/T  5.14E-08  Le7Xm042265 GTP4:4#H A GTP-binding protein
BHEAM TR LolXm 341462266  GA  3.03E-06  LclXm058402 %W i % 5% H-F 1B Ethylene-responsive transcription factor 1B
SeedNS Lc2Ns_248436246 TC 4.63E-06  Lc2Ns004092  THO & A¥TH 4B THO complex subunit 4B
LcINs 292549340 A/G 4.12E-07  LeINsOI5019 MADS &5 5 K- 56 MADS-box transcription factor 56
Lc2Ns 426179899 A/C 4.62E-08  Lc2Ns002788 /K iii # (1 TIP3-2 Aquaporin TIP3-2
Le2Xm 118855477 T/C 6.10E-07  Le2Xm050056 5 # Wi & ARAY € & 11 & 11 EPR1 Proline-rich extensin-like protein EPR1
Le3Xm 331863786 G/C 2.06E-07  Le3Xm074504 HimBE AR — BB AR —B& A Glycerophosphoryl diester phosphodiesterase
LedXm 532763744 A/G  6.50E-07  LedXm077534 AR R Glutamate decarboxylase
LedNs 389480213 C/T  145E-07  LedNs032012  DNA M5 3-o i) F18 X1 DNA topoisomerase 3-alpha isoform X1
LedXm 306863955  C/T  4.04E-07  LedXm044715 17 E 454 W E2 24 Ubiquitin-conjugating enzyme E2 24
Le5Xm 336585832 G/A 6.09E-07  LcoXm066311 % A5 Receptor kinase 5
LeXm 496521470 G/A 5.26E-07  LeSXm063718 & 1 7 AT B % ke 22 R/ 7 & T A 1148 EFR LRR receptor-like serine/threonine-protein kinase EFR
Le6Xm_ 173096536 A/C 4.01E-07  Le6Xm082129 7+% % %1k GIDIL3 Gibberellin receptor GID1L3
Le6Xm 177521920 G/T  2.91E-07  Lc6Xm082058 & 5% M T & % IR FEHE Leucine-rich repeat receptor-like kinase
Le6Xm 374023566 A/G 9.77E-07  Le6XmO079973 T4 44 5 i £ 2 A B Membrane-bound transcription factor site-2 protease
Le6Xm 409879526 C/T  2.83E-07  Lc6Xm079465 G HUEESE K SFZIHE G-type lectin S-receptor-like
L¢7Ns_ 109167826 T/A 6.43E-08  Lc7Ns018983 414k 1A #i & R: N-H A5 #  EZ1 Histone-lysine N-methyltransferase EZ1
Le7Xm 74372224 G/A 8.79E-07  LeZXm042114 ATPKH#i# Clp & 4 ATP-dependent Clp protease
AR SSR LeINs 15007587 A/G - 6.97E-07  LeINsOI7155  4MBIBERA G IR 3 Wall-associated receptor kinase 3
LeINs 355671937 /T 6.92E-07  LeINsOI4457 & & W% FA Y % M HE 2 1 # 8 PERK1 Proline-ich receptor-like protein kinase PERK1
LelXm 166403230 T/A  240E-07  LcIXm060457 MADS fu% 5K F 58 B[R L X1 MADS-hox transcription factor 58-like isoform X1
Lc2Ns_ 45578454 G/A 8.04E-07  Le2Ns005910  o-fif & H EXPAL Alpha-expansin EXPAL
Le2Ns 60689254 G/C S.04E-07  Le2Ns005715 DNA £ % rhp54 DNA repair protein rhp34
LcHNs_97563471 c/C 5.74E-06  Le5Ns007545 DNA HHEALHE T 4 Factor of DNA methylation 4
Lc5Ns 346928302 C/A 6.53E-07  Le5Ns009467 2R3 11 FLAS3 Fasciclin-like protein FLA3
LcSXm 289513418 C/T  7.78E-07  LedXmO067132 A sHF 1A TR 1A B - Wil 7L 2R I B0 ) 2A Subtilisin-chymotrypsin inhibitor-2A
Le6Xm 132726532 G/G  2.60E-06  Lc6Xm082714 I MBE A )% Tk #5 3 Wall-associated receptor kinase 3
Le6Xm 292094169  T/C 3.69E-07  Le6Xm080990 WRKY %K+ 12 WRKY transcription factor 12
Le6Xm_292094188  G/T  4.90E-07  Le6Xm080990 WRKY 5% K F 12 WRKY transcription factor 12
Le7Xm 253240555 /T 9.26E-07  Lc7Xm039472 % 4 BUD31-18E (4 Protein BUD31-1-like protein
Le7Xm 534461733 T/A - 6.54E-07  Le7Xm036176 % AP2 4 F AP2-containing protein
Le7Ns 621157558 A/G 6.18E-07  Lc7Ns023258 BTB/POZMMATH S % & 1 2 BTB/POZ and MATH domain-containing protein 2
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