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Regulation of Tomato Fruit Quality by Using GLKs Transcription Factors

TANG Yaping, YANG Shengbao, YANG Tao, WANG Baike, PATIGULI, YU Qinghui*

(Institute of Horticulture Crops, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China)

Abstract: Goldenlike (GLK) transcription factors play an important role in the growth and formation
process of plant leaves and fruit chloroplast. In this study, Solanum [ycopersicum (AC) transformed with
SIGLK]1 and SIGLK?2 genes (ACCS SIGLK1, ACCS SIGLK?2 and ACOE SIGLK2) was used as the re-
search material, to detect the content of chlorophyll and the expression analysis of related transcription
factor genes such as SIGLK1, SIGLK2, TKN2 (Transcription Factor of Knotted Like Gene), TKN4
(Transcription Factor of Knotted Like Gene) and APRR2 (Arabidopsis Pseudo Response Regulator 2-
Like) in different developmental stages of green fruits, BRIX and total sugar in mature transgenic fruits.
The results showed that: (1) the leaf color in co-suppressed SIGLK1 gene plants became obviously light-
er, and the fruit color of overexpressed SIGLK2 turned dark green, which corresponded to the detection of
chlorophyll content in fruit. The chlorophyll content in the top of co-suppressed SIGLK1 fruit was the

lowest in all materials, but the bottom of fruits were 5—6 times higher in over-expressed SIGLK2 than
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that of AC. (2) 0.3% of BRIX and 5. 34 mg/g of total sugar has been increased in over-expressed SIGLK?2
gene fruits, respectively. (3) The qPCR of SIGLK1 and SIGLK?2 genes showed that the expression in the
transgenic materials was significantly increased more than 5 times, even in the co-suppressed transgenic
lines. TKN2 might be located upstream of the SIGLK2 gene and regulate SIGLK2 transcription factor.
Therefore, SIGLKs transcription factor played an important role in improving the quality of tomato fruit

by regulating the synthesis of chlorophyll in leaves and fruits, especially in enhancing the green of tomato

leaves and fruit and increasing the BRIX and total sugar in mature fruits.
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Primer information in this experiment
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SIGLK?2 qPCR-F1.

SIGLK2 qPCR-R1:
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CCGTAAGCAGTGGTGATGAGTCTG

AACCCGAACCTACATCCGAAGC

Ann Powell ez al. ., (2012)

AGCGGAGCCACCACAATCGGA

SIAPRR?2-Like F:

SIAPRR?2-Like R:

GCAACTCTGCTGCTGAGATGAA

CGTTGCAGAACGAGTAGACTATGTAGT

Staya SwathiNadakuduti et al. , (2014)

TKN2-qF: CCATATCCATCGGAATCTCAG
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TKN4-qF . TATCGATGGCCTTATCCCACGGTAA
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Fig.1 Phenotype variance between over-expression

and co-suppression GLK genes in AC
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Fig. 2 Chlorophyll content variance in fruit of AC
transgene lines at small stage (A) and middle

development stage (B)
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Fig. 3 Relative expression of chloroplast development

related genes in different lines at different

development periods
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Table 2 Total soluble solids and total sugar content

variance in different lines
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Total soluble 5.840.04b 6.140.04a 5.740.04b

solids content/ %
Jo¥i e
Total sugar 9.5440.92b  14.88+2.85a 15.44=+2. 54a
content/(mg/g)
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