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Fig. S1 XRD analysis (a), XPS measurement (b), TEM image (c) and size distribution 

(d) of CeO2 NMs.
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Fig. S2 Ce content in roots and leaves (a), Ce particles number in leaves (b), 

transpiration rate (E) (c), relative expression of PIP (c), leaf size (e) and photosystem 

II photochemistry (QY_max) (d). The significant differences between control and CeO2 

NMs are marked with “*” (p < 0.05). Values are mean ± standard deviation (t test, n = 

5).
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Fig. S3 Phenotype of early flowering and flower number in control and CeO2 NMs. 

Different letters indicate significant differences among treatments (p < 0.05). Values 

are mean ± standard deviation (t test, n = 5).
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Fig. S4 Partial least squares-discriminate analysis score plots of profiles (a), and 

volcano plot metabolites (b) of tomato fruits between un-exposed control and CeO2 

NMs.

Fig. S5 Ce content (a) and Ce particles number (b) in tomato fruit. The significant 

differences between control and CeO2 NMs are marked with “*” (p < 0.05). Values are 

mean ± standard deviation (t test, n = 5).
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Fig. S6 Relative expressions of waxy layer synthesis genes (CER6, SHN2, THM27 and 

MXTA) (a) and salicylic acid synthesis genes (PAL5 and ICS) (b). The significant 

differences between control and CeO2 NMs are marked with “*” (p < 0.05). Values are 

mean ± standard deviation (t test, n = 5).
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Fig. S7 Principal coordinates analysis in postharvest soil upon CeO2 NM exposure as 

compared to un-exposed control.
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Table S1 The properties of soil used in this research.

Table S2 Primer sequences for qRT-PCR.
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Table S3 Zeta potential and hydrodynamic diameter of CeO2 NMs in deionized water. 

Values are mean ± standard deviation (t test, n = 5).

Table S4 Elemental concentration (mg kg-1) in tomato root and leaf. The significant 

differences between control and CeO2 NMs are marked with “*” (p < 0.05). Values 

are mean ± standard deviation (t test, n = 5).
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Table S5 Relative content of metabolites in tomato leaves altered by CeO2 NMs. The 

significant differences between control and CeO2 NMs are marked with “*” (p < 0.05). 

Values are mean ± standard deviation (t test, n = 5).
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Table S6 Relative content of main metabolites in tomato fruits altered by CeO2 NMs. 

The significant differences between control and CeO2 NMs are marked with “*” (p < 

0.05). Values are mean ± standard deviation (t test, n = 5).

Table S7 Nutrient element concentration (mg kg-1) in tomato fruits as affected by 

CeO2 NMs. The significant differences between control and CeO2 NMs are marked 

with “*” (p < 0.05). Values are mean ± standard deviation (t test, n = 5).
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Table S8 Relative content of changed metabolites involved in salicylic acid metabolic 

pathways of tomato fruits by CeO2 NMs. The significant differences between control 

and CeO2 NMs are marked with “*” (p < 0.05). Values are mean ± standard deviation 

(t test, n = 5).


