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Table S1 
Primers used in this study
	primers
	Sequences (5’-3’)

	ppk1-BamHI-F       CGCGGATCCATGAATACAGCGATTACAG
ppk1-NotI-R         ATTTGCGGCCGCTTTAAAAGTTTCTAATAAT
ppk1-R22-F         GACCGTTATATTAATGCGGAATTGTCTATTCTTG
ppk1-R22-R         CAAGAATAGACAATTCCGCATTAATATAACGGTC
ppk1-N57-F         CTCATTTTTTCGCGTGCGTTAGATGAGTTTTTTG
ppk1-N57-R         CAAAAAACTCATCTAACGCACGCGAAAAAATGAG
ppk1-R65-F         GAGTTTTTTGAAATTGCGGTGGCAGGTGTTATG
ppk1-R65-R         CATAACACCTGCCACCGCAATTTCAAAAAACTC
ppk1-I574-F         CATTATTCGTTCGGCGTGCTGTTTACGTC
ppk1-I574-R         GACGTAAACAGCACGCCGAACGAATAATG
ppk1-M622-F        CTGTTCAAGTGCGGACTGGGCGGATCGTAACTTAT
ppk1-M622-R        GATTAAATAAGTTACGATCCGCCCAGTCCGCACTT
ppk1-F              ATAAAAGCCTTAACTTTATTGTG
ppk1-R              TTTAACGCTTTTGCCAAATCTTCAA
ppx-F               ACAAATGGGTTGTGTAGCCTATAC
ppx-R                 ACTTATCTTTAAGTTTATGGAGACCT
phou-F              GTAAAGCCAATACTGACCTAGAGC
phou-R              AAGTCATTAAAGTACGCGTTGCCG
rpos-F               TAAAGGTTTTCATGCAAGATGTTACT
rpos-R                 TGATTTCTTCATCATCATTGTCTAG



Table S2 
The average distances between ligands and residues in the binding sites over the simulation

	PPK-PHL
	PPK-ATP

	ARG-22: 6.315 Å
	PHE-29: 8.237 Å

	PHI-26: 4.216 Å
	VAL-33: 5.327 Å

	HIS-30: 7.226 Å
	PHI -53: 6.945 Å

	ASN-57: 5.768 Å
	ARG-56: 5.387 Å

	ARG-65: 5.625 Å
	ASN-57: 7.395 Å

	PHI -574: 5.593 Å
	PHI -64: 4.985 Å

	MET-622: 7.235 Å
	ARG-65: 5.219 Å

	ARG-624: 6.215 Å
	ARG-384: 6.492 Å

	
	ARG-413: 4.961 Å

	
	ARG-572: 7.482 Å
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Table S3 
Calculated energy components, the binding free energy (kcal/mol) of phloretin binding with wild-type PPK1, R22A, N57A, R65A and M622A based on MM-GBSA
	Energy components (kcal/mol)
	wild-type PPK1
	R22A
	N57A
	R65A
	M622A

	ΔEele
	-40.20±1.49
	-33.88±0.94
	-35.44±0.88
	-31.69±1.42
	-30.50±1.15

	ΔEvdw
	-21.42±0.61
	-17.01±1.08
	-20.73±1.32
	-22.79±1.03
	-19.76±1.32

	ΔEMM
	-61.62±1.66
	-50.89±2.09
	-56.17±2.11
	-54.48±1.73
	-50.26±1.23

	ΔGele,sol
	-3.29±0.10
	-2.02±0.15
	-1.60±0.14
	-3.05±0.23
	-1.95±0.06

	ΔGnonpolar,sol
	48.89±1.28
	41.54±1.25
	48.61±1.25
	46.95±1.91
	40.99±1.16

	ΔGsol
	45.60±1.27
	39.52±1.18
	47.01±1.39
	43.90±1.75
	39.04±1.17

	ΔGbind
	-16.02±0.96
	-11.37±1.11
	-9.16±0.82
	-10.58±1.04
	-11.22±1.07
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Fig. S1 Conventional molecular dynamics (cMD) simulations. (A): RMSD of the protein backbones of apo PPK, PPK-ATP and PPK-phl from their initial coordinates as a function of time. (B): The stable structure of the binding mode of ATP with PPK shows the interactions of ATP with PHE-29, ILE-53, ARG-56, ASP-59 and SER-384. (C and D): Decomposition of the binding energy on a per-residue basis in the PPK-phl complex on the basis of MM-PBSA and binding energy scanning on the basis of Ala mutation. (E): Structure overlap between PPK-ATP (blue) and PPK-phl (green). (F and G): The distances between phl (F) or ATP (G) and the Mg2+ ions of PPK over the simulation.
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[bookmark: _Hlk168690607]Fig. S2: The structures of wild-type PPK1 and four mutant proteins (R22A, N57A, R65A, and M622A) and the phloretin complex system were simulated and stabilized.
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[bookmark: _Hlk170046656]Fig. S3 Phloretin had no toxicity in vitro or in vivo. Cytotoxicity assessment of phloretin in HeLa cells (A) and J774 cells (B). The mice were administered 0 mg/kg, 50 mg/kg, 150 mg/kg or 250 mg/kg phloretin (n=5) via gavage, and the water consumption (C), food consumption (D) and body weight changes (E) were recorded. Gross pathological observation (F) and histopathological analysis (G) of major organs, including the liver, spleen, heart, kidney and lung.
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