Text S1 Transformation experiment
During the sub-lethal photocatalytic (sub-PC) process, 100 μL of bacteria from different treatment times (0, 10, 20, 30, 40, 50, 60, 90 and 120 min) were separately collected and mixed with 10 μL of plasmid working solution. The mixture was then placed on ice for 30 min to allow extracellular DNA to bind to the surface of competent cells. Next, the mixture undergoes a 90 s thermal shock at 42 °C, which promotes extracellular DNA entry into bacterial cells. And then, they were immediately re-placed on ice for 3 min. Subsequently, 900 μL of LB broth was added to the sample, and the mixture was mixed well. The mixture was incubated at 37℃ with agitation at 140 rpm for 60 min.














Text S2 Detection of scanning electron microscopy
[bookmark: _Hlk213354812]The method was optimized based on our previous study[1]. At the beginning, the overnight-cultured bacteria were washed twice and suspended in 0.1× phosphate-buffered saline (PBS) (BBI Life Science, China). Then, 30 μL of cell solution was added to the 2 mL tubes containing 2.5% glutaraldehyde (900 μL) to soak and fixed at 4 ℃ for 3 h. After that, the bacteria were harvested by centrifugation and washed 5 times with 0.1× PBS to eliminate the potential influence of glutaraldehyde. Each time should last for 10 min. And then, dehydrated them with a graded series of ethanol (Aladdin, China) (30%, 50%, 70%, 90%, and 100%) for 7 min each time, of which 100% alcohol needs to be used twice. Next, 5 μL of cell solution was placed on a 5 × 5mm silicon wafer and incubated in the dryer for 12 h. Finally, gold-sputtered and observed with a field-scanning electron microscope (ZEISS Gemini 500, Carl Zeiss, Germany).
[bookmark: _Hlk213354912]










Text S3 Detection of ROS production, antioxidant defense system activities, intracellular Ca2+ and ATP content, and extracellular protein content
Detection of ROS production: Intracellular ROS was measured using the fluorescent dye 2′,7′-dichlorofluorescein diacetate (DCFH-DA) (Beyotime, China) according to the instructions provided in the manual[2]. A total of 1 mL of bacterial suspension was washed three times with physiological saline solution and resuspended to a concentration of 108 CFU mL-1. 1 µL of 1 mM DCFH-DA solution was added. After vortex mixing, the mixture was incubated at 37 ℃ for 30 min. During this period, the contents were mixed every 5 min. Next, the mixture was centrifuged at 8000 rpm for 2 min, and the supernatant was discarded. After being washed three times, the resuspended bacterial suspension was immediately measured for fluorescence intensity at 488 nm excitation and 525 nm emission. The entire process was conducted in the dark.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Detection of antioxidant defense system activities: Catalase (CAT) and superoxide dismutase (SOD) activities were measured to reflect the bacterial antioxidant defense system. Firstly, bacterial proteins from nearly 1 mL of the collected bacterial suspension were extracted using the Bacterial Total Protein Extraction Kit (BBI Life Science, China). Then, CAT activity in samples was measured using a Catalase Assay Kit (Beyotime, China), and SOD activity was measured using a Total Superoxide Dismutase Assay Kit with WST-8 (Beyotime, China). All experiments were conducted following the instructions provided in the manual.
Detection of intracellular Ca2+ content: Changes in intracellular Ca2+ in bacteria were measured using a calcium colorimetric detection kit (Beyotime, China). Firstly, samples were collected and centrifuged at 600 g for 5 min at 4 oC to obtain a bacterial pellet. After adding 200 μL of lysis buffer, they were centrifuged at 13000 g for 4 min at 4 ℃ to separate supernatant and placed on ice. 50 μL sample and 150 μL detection working solution were added to each well of a 96-well plate. After incubation at 26 ℃ for 10 min, the absorbance of the samples was measured at 575 nm. Subsequently, the concentration of Ca2+ was calculated using a Ca2+ standard curve. Each experiment was repeated three times.
Detection of intracellular ATP content: 1 mL of bacterial suspension was collected and centrifuged at 8000 rpm for 2 min. Next, 200 μL of ATP detection reagent lysate (Beyotime, China) was added. After being centrifuged at 12000 × g for 5 min at 4 °C, the bacterial supernatant was collected. Subsequently, an ATP detection kit (Beyotime, China) was used to determine the ATP content of each sample. All experiments were conducted following the instructions provided in the manual.
[bookmark: _Hlk213355002]Detection of extracellular protein content: The extracellular proteins are composed of loosely bound EPS (LB-EPS) and tightly bound EPS (TB-EPS)[3]. The sample was first placed in a centrifuge and spun at 6000 g for 5 min. Subsequently, an equal volume of 0.05% NaCl solution was added, and the solution was preheated to 70 ℃. After that, the solution was stirred for 1 min and then centrifuged again at 6000 g for 10 min to separate the supernatant. At this point, LB-EPS could be obtained. Subsequently, another sample tube was taken, and NaCl solution was added in the same manner. The solution was then preheated at 60 ℃ for 30 min, followed by centrifugation at 6000 g for 15 min to separate the supernatant. At this point, TB-EPS could be obtained. Next, the obtained protein solution was quantified using the BCA Protein Assay Kit (Sangon Biotech, China). In brief, 20 μL of the extracted EPS was added to a 96-well plate. Subsequently, 200 μL of the BCA working solution was added to each well and mixed rapidly. The plate was then incubated at 37 ℃ for 30 min. After cooling to room temperature, the absorbance at 562 nm was measured, and the protein concentration was thereby obtained.


[bookmark: OLE_LINK11]Text S4 Quantitative polymerase chain reaction (q-PCR) experiment 
[bookmark: OLE_LINK12]Total RNA of bacterial samples collected at different sub-lethal photocatalysis treatment times was extracted using the Spin Column Bacteria Total RNA Purification Kit (Sangon Biotech, China). Then, their cDNA was prepared by using RTIII All-in-One Mix with dsDNase (Monad Biotech, China). Finally, the expression of related genes was analyzed. 16S rRNA was used as an internal reference gene. The quantitative polymerase chain reaction (q-PCR) mixtures were conducted in a 25-μL volume reaction, which consisted of 12.5 μL 2 × SYBR Premix Ex Taq (Takara, Dalian, China), 0.75 μL of each primer (10 μM final concentrations), 1 μL of cDNA template, and 10 μL of Nuclease-Free Water. The q-PCR experiment was performed with an initial denaturation step of 30 s at 95 °C, followed by 40 cycles of 95 °C for 45 s, 60 °C for 45 s, a melting curve analysis at 95 °C for 15 s, and, finally, annealing at 60 °C for 1 min. Each experiment was repeated at least in duplicate. The expression of related genes is defined using a 2-△△CT method as in previous studies[4,5].




Table S1 Primers for q-PCR Analysis
	Gene
	Primer
	Sequence (5’ to 3’)
	TM (°C)

	rpoS
	rpoS-F
	GTTATGGCAATCGTGGTCTG
	53.8

	
	rpoS-R
	CCAGGTTGCGTATGTTGAGA
	54.9

	sodA
	sodA-F
	GGAAATCCACCACACCAAAC
	55.4

	
	sodA-R
	GATAGCCGCTTTCAGGTCAC
	57.5

	katE
	katE-F
	AATTCCACAAGGGCAAAGTG
	53.4

	
	katE-R
	TTTACCTGCCAGTGGTTTCC
	55.4

	basS
	basS-F
	CCAACGGCTGATATTGACCA
	55

	
	basS-R
	GATCGTTGTTGCGATTGTCG
	54.7

	ompA
	ompA-F
	TGAGCCTGGGTGTTTCCTA
	55.2

	
	ompA-R
	CAGAGCAGCCTGACCTTCC
	59.5

	secA
	secA-F
	TCGGCGGTATGGTTCTTAAC
	60.0

	
	secA-R
	GGCAGGTTGATACCGACAGT
	60.0

	hofC
	hofC-F
	CATGACGCTGGCAGACTTTA
	58.0

	
	hofC-R
	GTGAACCCATAATCGGGATG
	58.0

	mgtA
	mgtA-F
	TGCTGATTCGCTTTATGCTG
	60.0

	
	mgtA-R
	GCGCCAAAGTTCTGAATAGC
	60.1

	traG
	traG-F
	GAAGCCCATCGCCGTCGCCTGTAG
	66.4

	
	traG-R
	GCCGACGATGACGAACTGGTGTGG
	64.7

	tatD
	tatD-F
	CGGCGTTAATTTGACCAGTT
	60.0

	
	tatD-R
	GCTGCTGTCGTGAGGATGTA
	60.0

	16S rRNA
	16S rRNA-F
	TGCATCTGATACTGGCAAGC
	55.3

	
	16S rRNA-R
	CCTGAGCGTCAGTCTTCGT
	58.7


F: forward primer; R: reverse primer


Table S2 Strain Identification of Bacteria and BLAST Alignment Results
	Number
	Accession
	Scientific Name
	Query Cover (%)
	E value
	Percent identity (%)

	1
	MN314162.1
	Escherichia coli
	98%
	0.0
	99.11%

	2
	OQ683806.1
	Escherichia coli
	99%
	0.0
	99.59%

	3
	PQ621194.1
	Escherichia coli
	99%
	0.0
	98.01%

	4
	KJ477004.1
	Escherichia coli
	99%
	0.0
	98.72%

	5
	MN314162.1
	Escherichia coli
	98%
	0.0
	99.50%

	6
	PQ621200.1
	Escherichia coli
	98%
	0.0
	99.40%


The recipient strain for 1-3 transformants is E. coli DH5α; the recipient strain for 4-6 transformants is E. coli HB101.


[bookmark: _Hlk213329862][image: ]

Fig. S1 The growth characteristics of bacteria on agar plates containing 100 mg L-1 ampicillin. (a) E. coli DH5α; (b) E. coli HB101.
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[bookmark: _Hlk213272158][image: ]
[bookmark: _Hlk213351632]Fig. S2 ROS changes of recipient bacteria after the addition of ROS scavenger. (*p < 0.05, **p < 0.01, ***p < 0.001).
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