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Abstract To investigate the genetic basis of phenotypic
differences, sequence variations were analyzed in 8 inbred
watermelon lines by re-sequencing. The number of sequence
variations differed depending on the chromosome. Only
12.9% of SNPs were found within genes, whereas the rest
were detected in promoter or intergenic regions. SNP density
analysis showed that there was a highly variable region at the
end of chromosome 6, which is similar to previously published
findings. However, this region with high SNP density did not
show much variation between the lines. In contrast, highly
conserved regions with a size of 6.5-10 Mb were found in
chromosomes 10 and 11. Pathway analysis suggested that
the DIMBOA (a natural antibiotic)-glucoside degradation
pathway was significantly different between the lines,
indicating that the eight lines may have different levels of
pathogen resistance. Among the carbohydrate-related genes,
the alpha-galactosidase gene was the most variable among
the lines. Information from this study will be helpful in
understanding the watermelon breeding process at the
molecular level.
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Table 1 Characteristics of the eight inbred lines studied

Line No. Fruit shape Color of fruit Stripe Flesh color
163 Circular Black No Red
434 Broad elliptic Green Yes Dark red
435 Elliptic Green Yes Orange
437 Elliptic Yellow Yes Dark orange
438 Circular Green No Dark orange
439 Circular Black Yes Dark red
442 Circular Green Yes Red
443 Circular Green Yes Dark pink
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Table 2 Summary of NGS data from the 8 watermelon lines

Sample Total sequenced Mapped Mapping rate Properly paired  Properly paired = Mapping depth
name reads reads (%) reads read rate (%) x)
163 74,511,622 69,688,412 93.53 54,125,759 72.64 21.1
434 80,328,753 73,732,835 91.79 54,398,403 67.72 22.3
435 86,791,832 80,894,231 93.20 61,198,194 70.51 24.5
437 81,478,323 76,766,686 94.22 58,406,163 71.68 233
438 100,682,695 95,141,853 94.50 72,902,668 72.41 28.8
439 85,939,493 79,362,127 92.35 57,378,761 66.77 24.0
442 89,863,239 83,042,565 92.41 60,266,949 67.07 252
443 89,370,475 83,214,827 93.11 62,515,685 69.95 252
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Fig. 1 Number of sequence variations in each chromosome. (A) Number of SNPs. (B) Number of indels
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Table 3 Number of SNPs in selected genes

Gene Number of SNP Chromosome Function
Cla019196 239 6 Serine/threonine protein kinase ATM
Cla019198 148 6 Unknown
Cla019258 146 7 Light dependent short hypocotyls 10
Cla013440 93 2 Strawberry notch
Cla019342 71 3 Ankyrin repeat containing protein
Cla019217 65 6 Unknown
Cla019297 65 6 Unknown
Cla017464 61 10 ADP-ribosyl ation factor GTPase activating protein
Cla019268 55 6 Unknown
Cla019261 53 Transcription factor GTE10

Table 4 Number of SNPs in carbohydrate-related genes

Gene Nurgllze;)r of Annotation Gene No SNP Annotation
Cla001115 Sugar transporter Cla013113 Sugar transporter
Cla001346 Sugar transporter Cla013521 Sugar transporter
Cla001496 1 Sugar transporter Cla013571 Sugar transporter
Cla002328 1 Acid invertase Cla013902 0 Eﬁf};ﬁiﬁgzﬁl‘fose
Cla002358 0 Fructokinase Cla015835 0 Sugar transporter
Cla002641 1 Sugar transporter Cla015836 0 Sugar transporter
Cla004116 2 Sugar transporter Cla015850 0 Neutral invertase
Cla004909 1 Sugar transporter Cla015944 0 Sugar transporter
Cla006068 0 Sugar transporter Cla015947 1 Sugar transporter
Cla006123 1 Alpha-galactosidase Cla017392 1 Sucrose synthase
Cla007136 3 Sugar transporter Cla017674 0 Cell wall invertase
Cla007286 12 Alpha-galactosidase Cla018637 0 Sucrose synthase
Cla009124 3 Sucrose synthase Cla019238 28 Alpha-galactosidase
Cla009350 0 Sugar transporter Cla019300 4 Sugar transporter
Cla009857 0 UDP-glucose 4-epimerase Cla019566 1 Sugar transporter
Cla011131 0 Sucrose synthase Cla020872 0 Cell wall invertase
Cla011361 0 Sugar transporter Cla021693 0 Sugar transporter
Cla011923 1 Sucrose-phosphate synthase Cla021809 1 Neutral invertase
Cla012211 0 Alpha-galactosidase Cla022734 0 Alpha-galactosidase
Cla012668 6 Sugar transporter Cla022735 0 Alpha-galactosidase
Cla012809 0 UDP-glucose 4-epimerase Cla022883 1 Alpha-galactosidase
Cla012829 0 Sugar transporter Cla022885 5 Alpha-galactosidase
Cla012830 0 Sugar transporter

NGSE 438t 87 F57F Ho] H =g Al H okt 4570
TR 2570 ol Al = SNP7F A & WA =] 2] 9FQE o v 7H
o SNP7FHHA H S - 2F= Cla019238(287H) 1o ™ 1 o}
&0 & Cla007286(127H), Cla012668(67H), C1a022885(57) <=
o] ittt Eo|dt A& SNP7} 7Hg w2 47l AR} F 377

RS
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Table 5 Number of SNPs in carotenoid-related genes

Gene Number of SNP Annotation
Cla005404 0 9-cis-epoxycarotenoid dioxygenase
Cla005453 0 Carotenoid cleavage dioxygenase
Cla006149 3 Beta-carotene hydroxylase
Cla009122 1 Phytoene synthase
Cla009779 0 9-cis-epoxycarotenoid dioxygenase
Cla011420 1 Beta-carotene hydroxylase
Cla015245 0 Carotenoid cleavage dioxygenase
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