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Supplementary Methods
Lipase assay
Extracellular lipase activity was measured using a modified version of the lipase assay described by Wong et al. 2021. For seed cultures, a single colony was inoculated into 5 mL of fresh LB medium and grown overnight. The overnight culture was then used to inoculate 5 mL of fresh medium at 10% (v/v), and 5 mM 3-HP was added at the time of inoculation to induce lipase expression. After 12 h of cultivation, cultures were centrifuged at 14,000 rpm for 5 min, and the cell-free supernatant was collected and used for the enzyme assay. For the reaction, 20 μL of cell-free culture supernatant was mixed with 180 μL of reaction mixture in a 96-well clear-bottom plate. The reaction mixture consisted of 18 μL of substrate solution containing 5 mM p-nitrophenyl palmitate dissolved in dimethyl sulfoxide and 162 μL of reaction buffer based on the modified mineral salt medium used in this study (pH 7.0). The reaction was incubated at 42 °C for 1 h, and absorbance at 405 nm was recorded every 10 min using a microplate reader (Infinite F200 PRO, Tecan) with continuous shaking at 200 rpm. The reaction mixture without culture supernatant was used as a blank. A standard curve was generated using 0.2–20 μg of p-nitrophenol. One unit (U) of lipase activity was defined as the amount of enzyme that releases 1 μmol of p-nitrophenol per minute under the assay conditions. Extracellular lipase activity was expressed as mU/mL of culture supernatant. Extracellular lipase activity was calculated from the slope of p-nitrophenol release during the initial linear phase (0–10 min).
Analysis of selected fatty acids in PO and WFO 
Palm oil (PO) and waste frying oil (WFO) samples were analyzed by an external analytical laboratory, the Korea Quality Testing Institute (Suwon, Republic of Korea). The oil samples were hydrolyzed and derivatized to the corresponding fatty acid methyl esters (FAMEs), which were analyzed by gas chromatography–mass spectrometry (GC–MS). Palmitic, stearic, oleic, and linoleic acids were quantified using external calibration curves for their corresponding FAME standards. The results were back calculated to the initial oil sample mass and expressed as estimated fatty acid equivalents (g per 100 g of oil). Only these four target fatty acids were quantified; therefore, their summed content does not represent the total fatty acid content of the samples. The results are presented in Supplementary Table S2.
Swarming motility assay
Overnight LB cultures were diluted to an OD600 of 0.3. A 2 μL aliquot of each culture was spotted onto semi-solid LB agar plates (0.5% agar) and incubated at 42 °C overnight (Aubert et al. 2013). Swarming zone diameters were measured. All experiments were performed in three biological replicates.


	Primer Name
	5′-Sequence-3′

	LipAB_H16_F
	TTTATAAGGAGGAAAAACATATGGAGCACAGCGGACACCA

	LipAB_H16_R
	AAGCTCAGCTAATTAAGCTTCTATCGTGCCTGCCGCCGCG

	PhcS_H1_F
	GTAATCTCGAGGGAGGGCGGCCGCGGTGAACGGATAGCTGTCGAGCAG

	PhcS_H1_R
	GCGCGCCATGACGGAACAGCGGAC

	PhcS_H2_F
	GTCCGCTGTTCCGTCATGGCGCGCGGCAGATCGGCGGCGCCGCCTCAG

	PhcS_H2_R
	TATCCCTAGGATCCGACTGCAGATACCGACCACCTACTTCCAGATCGT

	PhcS_check_F
	AGCCATTGTTCAGCAGCGAC

	PhcS_check_R
	TCGTCTATCGCACCTTCACC

	AtsR_H1_F
	GTAATCTCGAGGGAGGGCGGCCGCAGGTGATGCCCGATGTTGCGGTCC

	AtsR_H1_R
	GCGCGCCATGACGGAACAGCGGAC

	AtsR_H2_F
	GTTGGCGGGCGGCACCGGGAAGCG

	AtsR_H2_R
	TATCCCTAGGATCCGACTGCAGATACCGCCGAACTGGAAATCCGCACG

	AtsR_check_F
	CGCCCATCCGCCCGCTCGAC

	AtsR_check_R
	ATCCCGTTGACGGCCGGGCG

	GlpK_H1_F
	GTAATCTCGAGGGAGGGCGGCCGCTAGACCGTTTCCCACTGCACGCCC

	GlpK_H1_R
	GGCTGCCATCCTGCTGATTTCGAT

	GlpK_H2_F
	ATCGAAATCAGCAGGATGGCAGCCGCGCGTTGCCTCGATACGCCAACA

	GlpK_H2_R
	TTATCCCTAGGATCCGACTGCAGGCCCGTCGAAATACAGGTTCGCGCC

	GlpK_check_F
	GGCATCGAGCGTCATCGCGC

	GlpK_check_R
	CGCGCACGGTAACGCCGCCG


Supplementary Table S1 Primers used in this study


Supplementary Table S2 Contents of four selected fatty acids in palm oil (PO) and waste frying oil (WFO)
	Samples
	Four selected fatty acids quantified in this study (g/100 g oil)

	
	Palmitic acid
C16:0
	Stearic acid
C18:0
	Oleic acid
C18:1
	Linoleic acid
C18:2
	Sum of four quantified fatty acids

	PO
	35.89
	3.93
	34.34
	8.65
	82.81

	WFO
	12.15
	3.65
	16.37
	32.97
	65.14


Values represent estimated fatty acid equivalents per 100 g of the initial oil sample, calculated using external calibration curves for the corresponding FAME standards. Only palmitic, stearic, oleic, and linoleic acids were quantified; therefore, the summed value does not represent the total fatty acid content. The unquantified fraction may include other fatty acids, the glycerol moiety of triacylglycerols, non-saponifiable components, frying-derived degradation products, and analytical recovery losses







[image: ]Supplementary Fig. S1 Extracellular lipase activity in culture supernatants of PHS1 and PHS1_LipAB
(a) Time-dependent formation of p-nitrophenol, measured as absorbance at 405 nm (A405) during incubation at 42 °C. (b) Representative reaction mixtures after 60 min of incubation. (c) Extracellular lipase activity was calculated from the initial linear region of the reaction progress curve (0‒10 min). Cell-free supernatants from PHS1, non-induced PHS1_LipAB (w/o 5 mM 3-HP), and induced PHS1_LipAB (w/ 5 mM 3-HP) were assayed using p-nitrophenyl palmitate as the substrate. All data are presented as mean ± SD (n = 3). Some error bars are smaller than or obscured by the symbols. Two prespecified pairwise comparisons were evaluated using unpaired two-tailed t-tests (*, p < 0.05; **, p < 0.01; ***, p < 0.001; ****, p < 0.0001). ND, not detected

[image: ]Supplementary Fig. S2 Growth profiles of three independent lineages during ALE.
OD600 values were measured prior to each transfer, and the x-axis represents the cultivation time for each cycle.


[image: ]Supplementary Fig. S3 Effect of deleting ALE-identified quorum-sensing regulator genes on swarming motility. 
(a) Swarming zone diameters of PHS1, G40, and deletion mutants (ΔatsR, ΔphcS, and ΔphcS ΔatsR) measured after overnight incubation at 42 °C. All data are presented as mean ± SD (n = 3), based on three independent plates per strain. (b) Representative swarming plates corresponding to the data shown in (a).
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