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Mechanism of transcriptional factor EIL1 in ethylene signaling
pathway regulating parthenocarpy in tomato

ZHONG Tinglong ZHU Pinyu WANG Xueyan WANG Tuantuan LI Ji" CHEN Jingfeng

( College of Horticulture/State Key Laboratory of Crop Genetics and Germplasm Enhancement
Nanjing Agricultural University Nanjing 210095 China)

Abstract  Objectives The objective of this study was to investigate molecular mechanism of SIEILI promoted parthenocarpy in
tomato. Methods The transgenic tomatoes were chosen as experimental material including EILI overexpressing lines ( EIL-OX)
EILI co-suppression lines( EIL-CS) tomato GUS reporter gene driven by the EILI promoter ( PE1::GUS) and GUS reporter gene
driven by DR5 promoter ( DR5 ::GUS) . RT—qPCR and ELISA were employed respectively to analyze the changes of mRNA and
auxin during tomato fruit development. Hybridization Ag® treatment and GUS staining were also used to reveal the interaction
mechanism between ethylene and auxin during tomato fruit set. Results RT-qPCR suggested that transcription of S1EILI gene
expression showed an ‘up-down-up’ trend from fruit formation to ripening. Overexpression of SIEILI in tomato led to a dwarf and
early senescence phenotype with small and geotropic leaf abundant lateral branch and abortive flowers. Meanwhile EIL-CS plants
showed abnormal ovule and produced seedless fruits. ELISA analysis showed that the auxin content in fruit of EIL-CS plants was
higher than that of EIL-OX and wild-type plants. GUS staining of PE1 ::GUS plants showed that SIEILI was mainly expressed in
sepals. GUS staining of DRS5 :: GUS plants showed that the auxin was accumulated in pedicels and sepals but degraded after
pollination at the fusion site of sepals and ovary. In hybrid of EIL-OX and DR5 ::GUS and Ag" treated wild-type plants the auxin
was centrally distributed in pedicels. Conclusions The findings indicated that EILI had an inhibitory function on the transportation
of auxin from pedicel to ovary. The inhibition could be broken by pollination or fertilization hence the auxin was permitted to enter o—
vary and stimulate fruit set.
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Fig.2 The phenotypes of wild-type and EILI transgenic tomato
Wild-type plant; EIL-OX: EILI EILI overexpressing transgenic tomato; EIL-CS: EIL1
GUS Transgenic tomato of GUS
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Transgenic tomato of GUS reporter gene
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Fig.3 Phenotypes comparison of leaf flower and fruit in wild-type and EILI transgenic tomatoes

1

Table 1 Number statistics of fruit setting and seedless fruits in transgenic tomatoes

Ag’

2.3

EIL

2.4

Treatment WwWT EIL-OX EIL-CS Ag* /WT
No emasculation 0/30/30 0/23/23 26/26/26 0/20/20
Emasculation 0/0/30 0/0/19 22" /22722 0/0/10

3 (a) (b) . N o Ag"/WT: Ag*

Note: Three values indicate the number of seedless fruits( a) or parthenocarpic fruits( b)

respectively. Ag™ /WT: WT treated by Ag*.

number of fruits total number of flower buds

4 : EILCS
EIL-CS 0 EILI
4 (WT) \Ag"/WT  EILI
Fig. 4 Paraffin section of ovary before flowering in wild-type( WT) Ag’/WT and EILI transgenic tomato plants
. Red arrow shows embryosac.
5 EIL-OX WT
-CS EIL-0OX WT
0 EIL-CS
EILI o
GUS
6 :DR5 :: GUS ;
0 DRS :: GUS EIL-OX/DRS :: GUS
EILI
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5 EILI
Fig.5 Changes of auxin content of wild-type and EIL1 transgenic tomato

at different development stages

6 EIL1 GUS
Fig. 6 GUS staining of flower at different development stages of wild-type and EILI transgenic tomato
GUS o Blue indicates detection of GUS activity.
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