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SNP marker assisted selection for improving the sugar content in the cantaloupe
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ABSTRACT

This research was carried out with the aim of improving fruit sugar content in cantaloupe, accession Saveh. The ‘Saveh’ was
crossed with ‘Galia’ and the F, population was generated. The sugar content in fruits of parental generations and F,
population was measured using a refractometer. In F, population 42 plants out of 2100 plants were selected and evaluated.
HRM technique was used to determine the genotype of three candidate SNP markers which previously had been reported
strongly associated with sugar content in fruit. The HRM analysis was carried out using Real Time PCR. Among the three
SNP markers, one of them (SIE1-HRM) showed polymorphism. ‘Galia’ and ‘Saveh’ genotypes had AjA; and AA,
genotypes, respectively. After determining the genotypes, 13, 23 and 6 plants were obtained for three genotypes of AjA,,
AA; and AyA, , respectively. Unbalanced completely randomized design analysis of variance showed that these three
groups had a significant difference in sugar content. The average of sugar content in brix unit (%) for AjA;, AiA; and AA,
genotypes was 11.75, 10.85 and 6.68, respectively. The mean comparison with Duncan's method showed that the difference
of these average values was significant at the probability level of p <0.01. These results indicate that the marker can well
select the plants that have higher sugar content than the parent of Saveh.
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Figure 1. A) Plant and fruit shape of melon in ‘Galia’. B) Plant and fruit shape of melon in‘Saveh’
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Table 1. Primers designed to perform the HRM method

Candidate gene Primer name Sequence (5'-3) Annealing temperature (°C)
CCGAGAAGCAGACGGGTTAC
CMPSNP711 CMP-HRM ACTGAACTACTATGGTTTTGCTCT 61
CGGGACCCCACTGATTTTGA
SIERF3 RFS-HRM CTGGACCACCGCCTTTACAC 61
SIERF1 SIE1-HRM TCGAAACGGCTGAAGATGCT 61

CCATACAGCAACGGTGGAGT
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Figure 2 . Changes in fluorescence curve for temperature change in the genotypes of Galia, Saveh and 4 of their F;
with SIE1-HRM primer. The difference in curve pattern in the genotypes is quite obvious.
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Table 2. The results of analysis of variance of fruit
sugar content of melon between the three genotypes
(ArA1, APy & AuPy)

SOV df SS MS P-value
Genotype 2 179.3 89.77 p<0.01
Error 45 155.22 3.45
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there is a significant difference in sugar content)
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Figure 5. The selected part of SIERF1 sequence in two melon genotypes of ‘Galia’ and ‘Saveh’. In this part of the
gene, there is one SNP. This fragment with the length of 165 bp was amplified by HRM-SIE1 primer. Due to
existence of SNP, the pattern of melting curve among sweet hemozygote, Sweet heterozygote and hemozygote with
low sweetness would be different. This feature was used for genotyping of different genotypes.
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Table 3. Results of measurement of fruit related traits in melon (Weight, Length, Width, Flesh-width, Cavity &
Maturity (From 5th of Farvardin)) in parental generation and F, population

Population Weight Length Width Flesh-width Cavity Maturi
P (o)) (cm) (cm) (cm) (cm) (From 5" of Farvardin)
Galia 1190 13 14 4 5 99
Saveh 12294 12.8 14.2 41 6.4 115
Mean of F, Population 1671.33 14.76 14.91 4.10 6.52 110.8
Min. of F, Population 785 11 105 2.7 4 92
Max. of F, Population 3061 20 18 5.5 9 117
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Table 4. Results of evaluation of rind color and flesh color traits of melon in parental generation and F, population

Rind Color

Flesh Color

Population Cream Yellow Green and Yellow Total Green White-Green White-Yellow Total
Galia 0 1 0 0 1 0 1
Saveh 2 0 3 5 0 0 5
F, Population 23 11 8 29 8 5 42
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Table 5. Results of evaluation of stripe, fruit firmness and flesh firmness traits of melon in parental generation and F,

population
. Stripe Fruit firmness Flesh firmness
Population With Without Total Firm Medium Soft Total Firm Medium Soft Total
Galia 0 1 1 0 0 1 0 0 1 1
Saveh 5 0 5 3 0 5 0 3 2 5
F, Population 17 25 42 30 2 42 2 11 29 42




WO VAR e o) 5,Led DY 5,00 ol nl SLEL psle

S AlAl g & SIERF1 U) JJQJ )l ULQLS U"‘ """"9”) . Fz J.w.’ 03 u,u.«.s)f ol..f dw jo b..JUa 0gun Slasiwe £ Jﬁ‘-\-”
el LI 03, o985 ailine a5

Table 6. Fruit features of melon in three selected plants from F, population. The genotype of these plants for SIERF1
is A;A; which is similar to the genotype of Galia.

Weight Length Width Flesh-width Cavity

Genotype @  (@m () (cm) (cm ™S

Saveh x Galia - F, Generation (A1A;) — samplel 2015 16 15.5 55 7 14
Saveh x Galia - F, Generation (A;A;) —sample2 1865 15.5 16.5 45 7 12
Saveh x Galia - F, Generation (AA;) —sample3 1549 15 15 4 6.5 12
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