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Elucidation of the mechanism of high total soluble solid content in
parthenocarpic tomatoes

Takisawa, Rihito

3,100,000

pat-k/Slagl6
pat-k/Slagl6

pat-k/Slagl6 pat-k/Slagl6

pat-k/Slagl6
pat-k/Slagl6

In this study, we investigated primary metabolites and analyzed the
expression of genes related to sugar metabolism in fruits using near isogenic line of pat-k/Slagl6
to clarify the mechanism of total soluble solids (TSS) increase in parthenocarpic tomatoes. The
results suggested that starch accumulates due to the high expression of starch biosynthesis genes in

the early stage of parthenocarpic fruit development of plants homozygous for the mutated allele of
Pat-k/SIAGL6, and the sugar content may increase due to the degradation of the starch. Metabolomic
analysis showed that not only sugar but also amino acid was highly accumulated in parthenocapric
fruits of plants homozygous for the mutated allele of Pat-k/SIAGL6, and these increases may
contribute to the TSS increase induced by pat-k/Slagl6.



‘MPK-1’ ‘MPK-1’

Pat-k E MADS-box SAGL6
SAGL6
Klap et a., 2017
AGPase
Yineta., 2010; Ikedaet al., 2016
pat-k/Sagl6
‘MPK-1"  ‘Micro-Tom’
1 pat-k/Sagl6
‘Micro-Tom’  pat-k/'Sagl6 Pat-k/'SAGL6
pat-k 16hr/ 8hr 28
60 Li-Cor L1-6400
SPAD
2 pat-k/Sagl6
WT WT poll pat-k pat-k unpoll
1 pat-k/Sagl6
pat-k/Sagl6
WT  pat-k
1 SPAD

pat-k/Sagl6

Takisawaet al., 2018

pat-k/Sagl6

WT
10

15 25

WT  pat-k



1 . WT pat-k

(¢/plant) (g/plant) (g/plant) (g/plant)
WT 21.3+0.7% 13.7+0.7 2.9+0.1 2.1+£0.2
pat-k 26.2+0.9 16.7+1.1 34+0.1 2.5+0.2
z +
2 pat-k/Sagl6
WT poll pat-k unpoll Klap 2017
pat-k unpoll WT poall 1
pat-k/'Sagl6
pat-k/Sagl6
WT poll  pat-k unpoll
25
WT poll pat-
Kk unpoll 15
pat-k/'Sagl6

Ikeda et al., 2016; Kanayama, 2017; Stein and
Granot, 2019; Yineta., 2010 pat-k/Sagl6

GC-MS WT poll pat-k unpoll
84 29
26 11 18
Partial Least Squares - Discriminant Analysis; PLS-DA
WT poll pat-k unpoll 2 2
HPLC
pat-k unpoll
a-
pat-k unpoll pat-k unpoll
10 §
*%
g ==
CE WT poll
+. 5 : pat-k
0 S unpoll
N .
= 5
O 1 J .
WT poll pat-k unpoll
1 Component 1 ( 28.1 %)
2 WT poll pat-k unpoll

PLA-DA



1 0 0 0

Takisawa Rihito Maai Eri Nakano Ryohei Nakazaki Tetsuya 89

Effect of Parthenocarpic Genes <i>pat-2</i> and <i>pat-k</i> on Vegetative and Fruit Traits in 2020
Tomato (<i>Solanum lycopersicum</i> ‘ Micro-Tom" )
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