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Genome- wide association study identifies candidate genes associated

with melon ripening traits
WANG Hongmei" ?, XIE Huayun', LI Guifen', QIN Sihua', ZHANG Demei', HONG Rixin', HE Yi',
LIU Tangjing', YE Yunfeng', HUANG Jinyan'

(1. Horticultural Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China; 2. Institute of Agri-
cultural Engineering, Huanghe Science and Technology College, Zhengzhou 450006, Henan, China)

Abstract: To identify the genetic loci and candidate genes associated with melon maturity traits and thereby accelerate the
breeding of novel early- maturing melon cultivar, in this study, 151 muskmelon accessions displaying diverse maturity
characteristics were analyzed using a whole-genome re-sequencing approach to perform a genome-wide association stud-
ies(GWAS) on maturity-related traits. The primary objective was to detect significantly associated loci, thereby establish-
ing a theoretical basis for the development of early-maturing melon cultivar. The results indicate that among the 151 ana-
lyzed accessions, 36 exhibited early maturity characteristics. A total of 2 165 342 high-quality SNPs loci were identified,
and the MLM (QK) model identified 55 SNP loci significantly associated with melon ripening traits. Within the 100 kb
flanking regions surrounding these loci, a total of 240 alleles were identified. Integrated functional annotation and enrich-
ment analyses revealed that the candidate genes are predominantly involved in phenylpropanoid biosynthesis, secondary
metabolite biosynthesis, fatty acid metabolism, amino acid biosynthesis, and plant hormone signal transduction pathways.
The two most significant SNP loci are located on chromosomes 4 and 12, respectively. The genes closely associated with
the SNP locus on chromosome 4 are MELO3C009181 and MELO3C009179, whereas the gene linked to the SNP locus on
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chromosome 12 is MELO3C002391. Notably, MELO3C009181 (LAX2) encodes an auxin transporter- like protein, and
MELO3C002391 (PER7)encodes a peroxidase, both of which represent potential candidate genes involved in the regula-

tion of melon ripening. This study establishes a molecular foundation for ripening-related breeding and the development

of early-maturing melon cultivar.

Key words: Melon; Maturity; Early maturation; Genome-wide association study
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Fig. 1 The maturity distribution of melon materials
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Table 1 Source and maturity trait of melon germplasm resources
CERT K nik [H% s% kW bt
Number Name Source Maturity | Number Name Source Maturity
T61 WL 25 5 JER Y5 TR A ¥ A B A 7] 4 TI80  WMI T AR bl 2R 5P 4
Xinhongmi 25 Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
T62  FBHMEI = NS SRR A IR A A 4 TI81  WM2 Vg AR B b Z T 2
Kewangtian 26 Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
T63  RGG VR AR A B bE 7T i 4 TI82  YGS I oRA B A B bE 2 7T i 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T65  HFR I IEARM R 2 g b 2T AR 1 T183  DSF I oR AR B bd T 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T66  HMH VR A B B bd 2 TE R 1 Ti84  DTH VR AR B bd Z T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T67  ZBG JVRA AR BE 2 TT R 1 TI86  GTS JVRA R BE 2 TT R 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T68  HT VR A B B bE 2 7T i 1 TI87  SRT VR A B B bE 2 7T i 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T70  XGY I IRAM R 2 B b 2T A 1 TI88  FJ VR AR B bd Z 0 TE i 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T75  HHY JTRERAO R E B I Z A 5T 3 Ti89  JYG TR MY AR e el 2 A 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T76 WA 175 YT TR T B2 4 T191  RGF I VRA B BE Z 0 TT R 2
Xinhongmi 17 Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
T78  WYS VR AL B B bE 2 F 7T i 1 T193  HL VR A B A B e 2 7T i 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T79  WR VR AR B bd 2 TE R 2 T194  LP VR AR B bd Z 0 TE 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T83  YYU Vg AR B bd Z T 2 TI95  YWM Vg AR B bd Z T 4

Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences

Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
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Table 1 (Continued)
TR A P A 9 EX P S 2
Number Name Source Maturity | Number Name Source Maturity
T84  EBHMEIANS Ry TR A A B A 7] 3 T196  ML-10 A A bl 2R 5P 4
Kewangtian 6 Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural Sci-
ences
T85  YYUI I IRARM R 2 b 2T A 3 T197  ML-2 VR AR B bd T i 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T86  EHMEI="5 JER Y5 TR e AT B A 7] 4 T200  FRG T AR A 5 el 2T 5 P 3
Kewangtian 3 Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
T8  HEFNE JER Y5 TR e AT A B A 7] 1 T202  TXYI T E A A el Z T 5T P 2
Baixuetianmi Langfang Kelong Seed Co., Ltd. Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
T92  AENE Wik SR AL AT R 2 = 2 T206  TXY2 I VRA B B bE 2 7T i 3
Xinmicui Yangling Rongfeng Seed Horticultural Research Institute,
Industry Co., Ltd. Guangxi Academy of Agricultural
Sciences
T3  VHE 6T WM R A AT R A = 1 T208  ZTWI I P 2 g b 20 T i 1
Ximi 6 Yangling Rongfeng Seed Horticultural Research Institute,
Industry Co., Ltd. Guangxi Academy of Agricultural
Sciences
T96 A= v RFFLA R A A 2 T209  ZTW2 T UM B b 2T S 1
Hongcuibao Yangling Rongfeng Seed Horticultural Research Institute,
Industry Co., Ltd. Guangxi Academy of Agricultural
Sciences
T98  VHE 3T v R AR A R A A 1 T211 WSl I PR R B b 2T T 4
Ximi 3 Yangling Rongfeng Seed Horticultural Research Institute,
Industry Co., Ltd. Guangxi Academy of Agricultural
Sciences
T99  JK VR A B £ B bd 0 TE R 2 T212 778 VR A B B bd Z T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T100 KG VR AO B B bd 2 TE R 3 T214  ZDG VR A B B bd 0 TE R 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T105 JKL VR AL B B bd Z 0 TE R 4 T215  RELYS WAL EREE R A F 2
Horticultural Research Institute, Zhongkemi 5 Hebei Maohua Seed Industry Co.,
Guangxi Academy of Agricultural Ltd.
Sciences
T108 KOL VR AL B B bd 7T 1 T217  WIM2 VR AL B e bd ZH0F 7T i 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T109 RES IR AR A B bE 2 7T i 2 T218  CXT2 VR AR A B bE 2 7T i 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T110 HYT I BEARMY R 2 e b 2RI A i 1 T221  CXTS I BAR MR 2 e b 2T A i 3

Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences

Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
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Table 1 (Continued)
di's AR b/ S i s R b S A
Number Name Source Maturity | Number Name Source Maturity
TI11  THR T PRA AR A BE 2 TT R 2 T223  M-3 JVRA AR A BE 2 TT R 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T2 LWI Vg AR B bd Z T 3 224  M-6 Vg A B B bd Z 0 TE T 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T3  RgE 255 B REM TR EAT 4 T225 Y2 TR R B ld Z T 5T 2
Tianlongmi 25 Xinjiang Kangleyuan Seed Co., Horticultural Research Institute,
Ltd. Guangxi Academy of Agricultural
Sciences
T115  MS520CHEHE 6 5) BB R T AR EAR 4 T226  JYS VR AO B A B bE 2 7T i 2
M520(Kangyan 6) Xinjiang Kangleyuan Seed Co., Horticultural Research Institute,
Ltd. Guangxi Academy of Agricultural
Sciences
T117  XSlI Vg AR B bE Z T 2 T227  WIM3 Vg A B B bE Z T 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T119 BYI VR AR B bd 2 TE R 1 T228  WIMIO VR4 B B bd Z 8 TE R 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI20 HJ VR A B B bE 7T 1 T232  MZSI VR AR B b 7T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T121  BY2 JVRA AR A BE 2 TT R 1 T236  MSTI JVRA AR A BE 2 TT R 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T123  JESk MC-3 WERCREM TR IUEAT 1 T237  MST2 Vg AR B be Z T 3
Kangle MC-3 Xinjiang Kangleyuan Seed Co., Horticultural Research Institute,
Ltd. Guangxi Academy of Agricultural
Sciences
T124  IM3 VR AR B bd 2 TE 1 T238  MSTS VR A B B bd Z 0 TE 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI25  YIM I VaA B B bE 2 7T i 3 T239  WSD T VRA B A B bE 2 7T i 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI28 W E3 T Wz AT KA PR 2 T240  WSM Vg AR B be Z T 4
Yindiwang 3 Yangling Qinrui Agricultural Horticultural Research Institute,
Development Co., Ltd. Guangxi Academy of Agricultural
Sciences
TI33  YWI IR A B B bd 2 TE 2 T242  DGX VR A B B bd 2 TE R 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T134  YW2 I oR AR B b 7T 3 T243  XNF VR AO B B b 27T i 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
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Table 1 (Continued)
45 A B/ Ak i E S B/ b
Number Name Source Maturity | Number Name Source Maturity
TI135 GF T AR A el Z 5T 1 T245  JSI T AR A el Z T 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI136 YL T AR el 2 5 2 T246  HML T AR el 2 5 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T137  TZS T AR Bl Z T T 1 T247  YTP T rEAO AL B fd Z T 5T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T139  YKI T E AR A bl Z T 5 P 3 T248 WSS T E AR A Bl Z 9t 5 P 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T140  iFtE 25 5 WL BRI A R ] 3 T249  WSX IR A el S T 4
Shankemi 25 Shandong Kefeng Seed Industry Horticultural Research Institute,
Co., Ltd. Guangxi Academy of Agricultural
Sciences
Ti41  hRtE 17 5 I ARFHERLATBR A 2 T252 MZS2 T AEAO R E B I Z T 5T 2
Shankemi 17 Shandong Kefeng Seed Industry Horticultural Research Institute,
Co., Ltd. Guangxi Academy of Agricultural
Sciences
Tl142 CAK TR A bl Z T 5 P 1 T253  HT2 TR B e Z T T 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T143  CTHI T AL A el Z T 1 T254  MXI T E AL A el ZT 5T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T144 CTH2 T AV AR el 2 A 1 T255  MX2 T AR el 2 5 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T146  CXTI AL A bl 2R 5T P 3 T257  RDG T rEA AL B ld Z T 5T 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T148 HZT AR A Bl Z T 5 P 3 T259  MM2 TR A B e ZRT 5T 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI150 GT J PR el 2 7T 2 T260  MM3 IR A A el S T 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T152  hRbENS AL AR A TR A 2 T261 JYM-1 T rEAO R Bl Z T 5T 3
Zhongkemi 8 Hebei Maohua Seed Industry Co., Horticultural Research Institute,
Ltd. Guangxi Academy of Agricultural
Sciences
TI53 LM AR A el Z T 5 P 3 1262  JYM-2 T E AR A 5 bl Z BT 5 P 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
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Table 1 (Continued)
45 A B/ Ak i E S B/ b
Number Name Source Maturity | Number Name Source Maturity
T154 LYA T PE AL A el Z T 3 T263  WXC TN R e Z T 5T 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI56  WT2 T AR el 2 5 3 T264  JQL T A el 2 T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T157 RES AL A 5 bl 2R 5P 1 T265  TRM T AR B fd Z T 5T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T158 RIN T E AR A Bl Z 9t 5 P 2 T266  HRX T E AR A Bl Z 9t 5 P 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T159 JY1 AL AR A R A 2 T267  XMM IR A el S T 3
Hebei Maohua Seed Industry Co., Horticultural Research Institute,
Ltd. Guangxi Academy of Agricultural
Sciences
Ti60 TZ T BE AR B b AT TR 4 T268 JQBL TR Bt 2T TR 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
Ti6l  ZRJEkIE25 5 W WBEMTHRAR 4 T269 QL T Ha AR R Bt b AT ST 4
Dongfangqiusheng Zhangqiu Brother Seed Co., Ltd. Horticultural Research Institute,
25 Guangxi Academy of Agricultural
Sciences
T162 BC T AL A el Z T 1 T270  WIM T E A A el Z T 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T163 E3S R TR B BR 5T A 7] 2 T298  GMI2 T AR el 2 AR 2
Yinyu 3 Wuwei Antaida Seed Technology Horticultural Research Institute,
Co., Ltd. Guangxi Academy of Agricultural
Sciences
T165 JF1 AL A 5 bl 2R 5T P 2 T300  M-16 AL A 5 el 2T 5P 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI66 WL E 25 S ZB AN AT IR AR A 7 1 T30l  23SMlI T E AR A Bl Z T 5 P 2
Tianhongyu 2 Wuwei Antaida Seed Technology Horticultural Research Institute,
Co., Ltd. Guangxi Academy of Agricultural
Sciences
T167 B4 R ZEB AN AT PRI A ] 1 T303  JHMI8-1 ) PaRMLRFE R e 2 7 3
Xinhongrui Wuwei Antaida Seed Technology Horticultural Research Institute,
Co., Ltd. Guangxi Academy of Agricultural
Sciences
T168  YP TR R B I Z A T 1 T304  FM2-Z TR R B I Z T 5T 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T169 GH AR A bl Z T 5 P 2 T305 166B AR A 5 el Z T 5 P 4
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences

- 14
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Table 1 (Continued)
wme AW SRR HAE T EA s SRS B
Number Name Source Maturity | Number Name Source Maturity
TI71  ZC2 RGNV I 20 FE T 1 T307  167A AV A I 20 TR 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T172  MF5 J AV A I 2R TR 3 T308  JM2n J AV A I 2R TR 1
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
TI73  M-12 J AR e 2R T 2 T309  GM-6 J AR B 2R T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T175 M-15 TR A B e 2T 5T 1 T310  GQY IR Bt el A 5T BT 3
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T177 CM-1 TR B I 2 T 2 T316  FM2a TR B e 2 T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T178 CM-2 AR A T i 2 T317  JM23 J ARV A e 2R T 2
Horticultural Research Institute, Horticultural Research Institute,
Guangxi Academy of Agricultural Guangxi Academy of Agricultural
Sciences Sciences
T179 BL J ARV R 2B T 4
Horticultural Research Institute,
Guangxi Academy of Agricultural
Sciences
A C
0.6
0.5
B
0.4
0.3
0.2
0 100 200 300 400 500
#A & Distance/kb
B o
0.3

PC2(3.46%)
=

% * FL 2 Early maturing
e * 124 Medium maturing

PC1(7.12%)

* 16 24 Mid-late maturing
.17 A * i ¥4 Late maturing

AL TR LD ZERA B B PCA S0 CL R R R IR,
Note: A. Population LD decay plot; B. Population PCA distribution map; C. Phylogenetic cluster analysis diagram.
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Fig. 2 Population structure analysis of melon materials
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Fig. 3 Distribution of polymorphic loci across melon chromosomes
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Fig. 5 GWAS mapping analysis of maturity traits of melon germplasm resources
x2 SHMEEXHK SNP LRERRXBIREREINGE TR
Table 2  Significant SNP loci associated with maturity traits and functional annotation of key candidate genes
. NN MR EEEE .
Redh kR SNP ML SRy IhHELE R
. . Number ~ Number . .
Chromosome Site location Key gene Function annotation
of SNP of gene
Chr3 1338715~2714942 18 31 MELO3C008166 &4k CCCH &M A 14 [FJ5 &= A
(At1g68200) Zinc finger CCCH domain-containing protein 14-like
MELO3C008191 508 #Z ¥k (1 L27 (H-24 L)
(RPL27) 50S ribosomal protein L27, chloroplastic
5609 964 1 10 MELO3C008410 £ 2[R FR kBl R 2 1 42
(SCPL42) Serine carboxypeptidase-like 42
MELO3C008413 i k- [t 5L 4 4 2 (919- L W AN A 6
(S-ACP-DES6) Stearoyl-(acyl-carrier-protein) 9-desaturase 6
22 823251 1 9 MELO3C026512  3-F£56-3- AL — Wi dil A 1058 1
(HMGD 3-Hydroxy-3-methylglutaryl-coenzyme A reductase 1
MELO3C026514  RNA 454 8 H 24-A RNA-binding protein 24-A
(ARPI)
MELO3C026518 & psbP &itlg s 3, 4k
(PPD3) PsbP domain-containing protein 3, chloroplastic
MELO3C026519 2 AT-hook 27 #% & i & 11 10
(AHL10> AT-hook motif nuclear-localized protein 10-like
Chr4 32516590~32521153 3 16 MELO3C009181  EUUEKERIIZEA 2
(LAX2) Auxin transporter-like protein 2
MELO3C009179 A LRR 52 4-H 22 5 /5 2 R 2K 1 g
(At3g47570) Probable LRR receptor-like serine/threonine-protein kinase
Chr5 2457991 1 13 MELO3C014438 M5 B2 25 11 W ERBH At1g05000 M2 X1
(DSPD Probable tyrosine-protein phosphatase At1g05000 isoform X1
MELO3C014437 -SSP e-1-FR IR A AL B 1
“con 1-Aminocyclopropane-1-carboxylate oxidase 1
Chr9 16 362 602 1 6 - -
Chril 839 796~839 897 4 9 MELO3C034557 i &HE 10 FEEA
(TPS10> Terpene synthase 10-like
3007 675 1 12 - -
29332923~30 001 150 6 52 MELO3C021174  UDP-D-AHE : L5 50 o-1,3- AR BEEEF T2 MGP4 WA X1
(MGP4 UDP- D- xylose:L- fucose alpha- 1,3- D- xylosyltransferase
MGP4 isoform X1
Chrl2 22982 702~23 778 301 19 82 MELO3C002391 1% fb 4 7

(PER7) Peroxidase 7

TE— R TR A

Note: — represents that there is no key gene.
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Fig. 6 KEGG pathway(A)and GO enrichment(B)analysis of maturity candidate genes
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Fig. 7 Distribution and typing analysis of maturity candidate genes
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