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Text S1 Health risk assessment of ARGs
A systematic risk assessment system was established through four key indicators[1]: human accessibility (HA) characterizes the potential capacity for ARGs to migrate from the environment to the human microbiota; mobility (MO) reflects the potential for ARGs to spread between different hosts via HGT; human pathogenicity (HP) assesses the risk level of ARGs transferring from environmental microorganisms to human pathogens; and clinical availability (CA) quantifies the intensity of antibiotic use corresponding to the ARG in clinical settings, such as the total consumption of sulfonamide antibiotics for sul1. All metric data were obtained through a literature review. For ARGs lacking direct literature data, information was supplemented and refined from authoritative databases such as the Comprehensive Antibiotic Resistance Database and the Structured Antibiotic Resistance Gene Database. ARGs with missing data were excluded from the assessment. The specific formula is as follows[1]:
[image: image2.png]RI = HAX MO x HP x CA



.
The health risk formula for each sample is as follows[2]:
[image: image3.png]RIx z Abundance, x R,
;.
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where n denotes the total number of ARGs detected in the sample, Abundancei is the absolute abundance of the i-th ARG in the sample, and RIi is the risk index of the i-th ARG. Based on the distribution of the calculated RI-x values, samples were categorized into three risk levels separately for summer and winter: high risk (top 30%), medium risk (30%–60%), and low risk (bottom 40%).
Text S2 KB antibiotic sensitivity disk test
Eighteen antibiotics across nine classes were tested: β-lactams comprising penicillin (PG, 10 μg/disk), ampicillin (AMP, 10 μg/disk), and cefoperazone-sulbactam (CPS, 75 μg/disk). Aminoglycosides including streptomycin (SM, 10 μg/disk), gentamicin (GM, 10 μg/disk), and kanamycin (KAN, 30 μg/disk). Tetracyclines including tetracycline (TC, 30 μg/disk) and doxycycline (DX, 10 μg/disk). Macrolides including erythromycin (ERY, 15 μg/disk), clarithromycin (CLR, 10 μg/disk), and roxithromycin (ROX, 15 μg/disk). Fluoroquinolones including ciprofloxacin (CIP, 5 μg/disk), enrofloxacin (EN, 10 μg/disk), and norfloxacin (NOR, 10 μg/disk), Lincosamides represented by lincomycin (LCM, 2 μg/disk). Sulfonamides represented by trimethoprim-sulfamethoxazole (SXT, 23.75/1.25 μg/disk). Rifamycins represented by rifampin (RFP, 5 μg/disk), and amphenicols represented by florfenicol (FF, 30 μg/disk). Each purified strain was prepared as a 0.5 Mc bacterial suspension. The suspension was spread onto agar plates using sterile cotton swabs. The plates were left at room temperature for 3–5 minutes to allow the agar to absorb excess surface moisture. Corresponding antimicrobial discs were placed on the plates, which were then incubated at 37 °C for 18–24 hours. Following incubation, the size of the inhibition zones was measured. Antibiotic resistance was determined in accordance with the zone size criteria outlined in the CLSI guidelines (2024).
Table S1 Sampling sites information
	Sample ID
	Names
	Locations

	RI-1
	LN
	Gan River Basin

	RI-2
	XF
	Gan River Basin

	RI-3
	JS
	Gan River Basin

	RI-4
	NF
	Fu River Basin

	RI-5
	LC
	Fu River Basin

	RI-6
	XJ
	Gan River Basin

	RI-7
	ZX
	Xin River Basin

	RI-8
	NC
	Xin River Basin

	RE-1
	XS
	Xiu River Basin

	RE-2
	SH
	Gan River Basin

	RE-3
	LP
	Rao River Basin

	RE-4
	GQC
	Xiu River Basin

	RE-5
	DC
	Poyang Lake


Table S2 List of antibiotics analyzed in this study
	Type
	Antibiotics
	Abbreviation
	MDL (ng/L)
	20ng/L(Surface water)
	50 ng/L(Surface water)

	
	
	
	
	RSD%
	Recovery rate%
	RSD%
	Recovery rate%

	Sulfonamides
	Sulfacetamide
	SFA
	0.70
	10.1%
	77.9%
	1.5%
	88.5%

	(SAs)
	Sulfapyridine
	SPD
	1.46
	3.7%
	117.0%
	9.8%
	96.4%

	
	Sulfadiazine
	SDZ
	1.41
	3.7%
	133.0%
	14.8%
	82.1%

	
	Sulfamethoxazole
	SMX
	2.53
	5.8%
	130.0%
	7.1%
	93.6%

	
	Sulfathiazole
	STZ
	1.05
	6.8%
	104.0%
	13.7%
	91.2%

	
	Sulfamerazine
	SMR
	0.75
	5.7%
	116.0%
	16.4%
	82.7%

	
	Sulfisoxazole
	SIZ
	0.98
	1.9%
	113.0%
	10.9%
	98.3%

	
	Sulfamethizole
	SMT
	4.50
	5.7%
	91.2%
	14.6%
	87.0%

	
	Sulfabenzamide
	SBA
	0.59
	2.0%
	102.0%
	11.2%
	97.0%

	
	Sulfadimidine
	SMZ
	1.14
	5.5%
	106.0%
	13.3%
	95.2%

	
	Sulfamethoxypyridazine
	SMP
	1.65
	2.3%
	139.0%
	5.2%
	97.1%

	
	Sulfamethoxydiazine
	SMD
	0.86
	2.9%
	156.0%
	6.5%
	102.0%

	
	Sulfamonomethoxine
	SMM
	1.62
	4.1%
	110.0%
	16.2%
	96.7%

	
	Sulfachloropyridazine
	SCP
	1.11
	3.9%
	127.0%
	10.4%
	97.2%

	
	Sulfaquinoxaline
	SQX
	2.56
	6.3%
	102.0%
	15.9%
	93.5%

	
	Sulfadimethoxine
	SDM
	0.82
	6.4%
	114.0%
	17.6%
	96.5%

	
	Sulfaphenazole
	SPZ
	0.77
	5.1%
	106.0%
	16.4%
	96.6%

	
	Trimethoprim
	TMP
	0.83
	2.6%
	90.3%
	12.4%
	83.2%

	Quinolones
	Danofloxacin
	DFX
	1.02
	3.8%
	117.0%
	13.0%
	96.9%

	(QNs)
	Lomefloxacin
	LMF
	0.61
	3.0%
	134.0%
	14.6%
	97.1%

	
	 Ciprofloxacin
	CIP
	2.97
	4.8%
	144.0%
	13.1%
	97.7%

	
	 Enrofloxacin
	ENR
	1.22
	12.6%
	97.0%
	3.3%
	117.0%

	
	Pefloxacin
	PEF
	1.38
	4.6%
	153.0%
	15.9%
	101.0%

	
	Nalidixic acid
	NAL
	0.75
	6.4%
	85.8%
	14.6%
	97.2%

	
	Oxolinic acid
	OAO
	0.57
	6.4%
	94.8%
	11.9%
	98.0%

	
	Pipemidic acid
	PPA
	2.73
	4.3%
	138.0%
	12.2%
	97.5%

	
	Flumequine
	FLU
	0.80
	4.0%
	75.5%
	10.6%
	96.6%

	
	Cinoxacin
	CNX
	0.85
	6.1%
	84.7%
	12.4%
	97.0%

	
	Norfloxacin
	NOR
	2.33
	6.3%
	98.4%
	12.6%
	104.0%

	
	Enoxacin
	ENX
	3.99
	6.8%
	99.7%
	18.7%
	103.0%

	
	Gatifloxacin
	GAT
	1.04
	3.0%
	130.0%
	15.8%
	97.1%

	
	Sarafloxacin
	SFX
	0.93
	2.4%
	143.0%
	17.9%
	96.0%

	
	Sparfloxacin
	SPX
	0.27
	3.9%
	115.0%
	15.0%
	97.4%

	
	Moxifloxacin
	MOX
	1.42
	2.4%
	112.0%
	15.3%
	97.6%

	
	Ofloxacin/Levofloxacin
	OFL
	0.72
	2.3%
	147.0%
	16.1%
	97.4%

	Tetracyclines (TCs)
	Tetracycline
	TTC
	0.64
	3.9%
	134.0%
	5.0%
	106.0%

	
	Doxycycilne
	DXC
	0.70
	4.7%
	135.0%
	18.3%
	96.0%

	
	Oxytetracycline
	OTC
	0.2
	4.1%
	68.4%
	4.0%
	71.0%

	
	Demeclocycline
	DMC
	0.1
	1.9%
	47.0%
	2.9%
	51.3%

	Macrolides (MLs)
	Erythromycin
	ETM
	0.30
	8.9%
	52.5%
	3.4%
	66.7%

	
	Clarithromycin
	CLA
	0.64
	3.4%
	110.0%
	16.2%
	95.8%

	
	Azithromycin
	AZM
	3.14
	2.8%
	109.0%
	11.4%
	96.9%

	
	Roxithromycin
	ROX
	0.61
	2.5%
	115.0%
	13.4%
	96.8%

	
	Lincomycin 
	LCM
	0.47
	2.0%
	134.0%
	11.6%
	96.8%

	β-Lactam (β-Ls)
	Cefotaxime
	CTX
	0.2
	7.1%
	45.0%
	3.0%
	49.9%

	Amphenicols (CAs)
	Florfenicol
	FF
	2.02
	2.5%
	125.0%
	15.1%
	96.6%


Table S3 Target genes and primer information for q-PCR analysis in this study
	Target genes
	Forward primer
	Reverse primer
	Annealing temperature(℃)
	Fragment length (bp)

	sul1
	GCCGATGAGATCAGACGTATTG
	CGCATAGCGCTGGGTTTC
	60
	102

	sul2
	TCATCTGCCAAACTCGTCGTTA
	GTCAAAGAACGCCGCAATGT
	60
	105

	tetA
	CTCACCAGCCTGACCTCGAT
	CACGTTGTTATAGAAGCCGCATAG
	58
	120

	tetG
	TCGCGTTCCTGCTTGCC
	CCGCGAGCGACAAACCA
	58
	103

	tetX
	AAATTTGTTACCGACACGGAAGTT
	CATAGCTGAAAAAATCCAGGACAGTT
	60
	246

	aadA2
	CAATGACATTCTTGCGGGTATC
	GACCTACCAAGGCAACGCTATG
	60
	101

	strA
	GCTAACGCCGAAGAGAACTG
	AGGTGTCCGCAATGAGAACA
	60
	207

	qacF_H
	TCGCAACATCCGCATTAAAA
	ATGGATTTCAGAACCAGAGAAAGAAA
	58
	115

	intI1
	GGCTTCGTGATGCCTGCTT
	CATTCCTGGCCGTGGTTCT
	60
	146

	16S rRNA
	GGGTTGCGCTCGTTGC
	ATGGYTGTCGTCAGCTCGTG
	58
	100


Table S4 Occurrence of typical detected antibiotics in drinking water sources of the Poyang Lake basin

	Categories
	Name
	Abbreviation
	Detection frequency (%)
	Concentration range(ng/L)

	Sulfonamides
	Sulfachloropyridazine
	SCP
	31.58
	N.D.-21.53

	(SAs)
	Sulfadiazine
	SDZ
	5.26
	N.D-17.83

	
	Sulfamonomethoxine
	SMM
	26.32
	N.D.-7.53

	
	Sulfamethoxazole
	SMX
	31.58
	N.D.-30.51

	
	Sulfadimidine
	SMZ
	5.26
	N.D.-19.77

	Quinolones
	Pipemidic acid
	PPA
	15.79
	N.D.-39.96

	(QNs)
	Ciprofloxacin
	CIP
	5.26
	N.D.-30.35

	
	Norfloxacin
	NOR
	38.46
	N.D.-41.80

	
	Ofloxacin
	OFL
	5.26
	N.D.-15.96

	
	Enoxacin
	ENX
	26.32
	N.D.-21.19

	Macrolides (MLs)
	Lincomycin
	LCM
	15.79
	N.D.-7.33

	
	Erythromycin
	ETM
	5.26
	N.D.-23.37

	Amphenicols (CAs)
	Florfenicol
	FF
	52.63
	N.D.-72.85


Notes: N.D.: Not detected.
Table S5 Results of PCA suitability tests
	Variable
	KMO
	Suitability

	SCP
	0.596
	Pass

	SMM
	0.372
	Fail

	SMX
	0.363
	Fail

	PPA
	0.542
	Pass

	NOR
	0.558
	Pass

	FF
	0.558
	Pass

	Bartlett's sphericity test: Chi-square value = 34.29
p-value = 0.0030956 → Pass


Table S6 Principal component analysis loading matrix for target antibiotics
	Antibiotics
	PC1
	PC2
	PC3
	PC4
	PC5

	SCP
	0.92307437
	0.276875587
	−0.186404248
	0.028821138
	−0.188794171

	SMM
	0.332463915
	0.82512872
	−0.408111461
	0.168457316
	0.112637772

	SMX
	−0.32301162
	0.75867674
	0.455499966
	0.331188265
	−0.032882754

	PPA
	0.888742565
	−0.258321644
	0.303475519
	0.174069001
	0.037331546

	NOR
	0.850303015
	−0.441749275
	0.015135781
	0.239161744
	0.070015022

	FF
	0.657044214
	0.487579519
	0.262231194
	−0.507872757
	0.050969836


Table S7 Eigenvalues and variance explained by principal components
	PCs
	Eigenvalue
	Variance (%)
	Cumulative variance (%)

	PC1
	3.011520717
	50.19201195
	50.19201195

	PC2
	1.832694173
	30.54490288
	80.73691482

	PC3
	0.569873408
	9.49789014
	90.23480496

	PC4
	0.484327286
	8.072121435
	98.3069264

	PC5
	0.058305454
	0.971757568
	99.27868397

	PC6
	0.043278962
	0.721316035
	100


Table S8 Occurrence of antibiotics in drinking water sources of Poyang Lake Basin(ng/L)
	Season
	Sample
	SCP
	SDZ
	SMM
	SMX
	SMZ
	SAs
	PPA
	CIP
	NOR
	OFL
	ENX
	QNs
	LCM
	ETM
	MLs
	FF

	Summer
	RI-1
	18.68a 
	N.D.
	N.D.c
	N.D.b
	N.D.
	18.68 
	39.96a
	30.35 
	41.80a 
	N.D.
	21.19 
	133.31 
	N.D.
	N.D.
	N.D.
	51.18a 

	
	RI-2
	21.53a
	N.D.
	7.53a
	N.D.b
	N.D.
	29.06 
	26.54ab
	N.D.
	31.48a
	N.D.
	N.D.
	58.02 
	N.D.
	N.D.
	N.D.
	28.28b

	
	RI-3
	13.19ab
	17.83 
	7.38a
	5.33a
	19.77 
	63.49 
	N.D.c
	N.D.
	N.D.d
	15.96 
	N.D.
	15.96 
	N.D.
	N.D.
	N.D.
	39.30ab

	
	RI-4
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	N.D.d
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RI-5
	N.D.c
	N.D.
	N.D.c
	5.49a
	N.D.
	5.49 
	N.D.c
	N.D.
	N.D.d
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RI-6
	6.96b
	N.D.
	7.38a 
	5.57a
	N.D.
	19.91 
	N.D.c
	N.D.
	N.D.d
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	40.27ab 

	
	RI-7
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	N.D.d
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RI-8
	7.83b
	N.D.
	2.34b
	N.D.b
	N.D.
	10.16 
	N.D.c
	N.D.
	N.D.d
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	51.76a 

	
	RE-1
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	16.10b 
	N.D.
	N.D.
	16.10 
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RE-2
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	12.26bc
	N.D.
	N.D.
	12.26 
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RE-3
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	N.D.c
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RE-4
	N.D.c
	N.D.
	N.D.c
	N.D.b
	N.D.
	N.D.
	N.D.c
	N.D.
	N.D.c
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.c

	
	RE-5
	N.D.c
	N.D.
	N.Dc
	4.39a
	N.D.
	4.39 
	18.33b 
	N.D.
	10.06c
	N.D.
	N.D.
	28.39 
	N.D.
	N.D.
	N.D.
	28.59b 

	Winter
	RI-3
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	5.49a 
	N.D.
	5.49 
	30.21b

	
	RI-6
	3.36 
	N.D.
	7.01 
	30.51 
	N.D.
	40.89 
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	6.80a
	23.37 
	N.D.
	63.37a

	
	RE-1
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.b
	N.D.
	N.D.
	N.D.c

	
	RE-2
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.b
	N.D.
	N.D.
	N.D.c

	
	RE-4
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.b
	N.D.
	N.D.
	9.57b

	
	RE-5
	N.D.
	N.D.
	N.D.
	12.92 
	N.D.
	12.92 
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	7.33a
	N.D.
	N.D.
	72.85a 


Notes: Different lowercase letters (a, b, c) within the same column and same season indicate significant differences among sampling sites (one-way ANOVA followed by Tukey’s HSD, p < 0.05). Sites sharing the same letter are not significantly different. Only antibiotics with at least three detected sites per season were analyzed. N.D.: Not detected.
Table S9 Summary of antibiotic toxicological data
	Antibiotics
	Species
	EC50 (mg/L)
	AF
	PNEC (ng/L)
	References

	SCP
	Algae
	32.25
	1000
	32250
	[3]

	SDZ
	Selenastrum capricornutum
	2.2
	1000
	2200
	[4]

	SMX
	S.leopoliensis
	0.027
	1000
	27
	[5]

	SMM
	Algae
	5.9
	1000
	5900
	[6]

	SMZ
	D. magna
	3.26
	1000
	3260
	[5]

	PPA
	Vibrio fischeri
	1.019
	1000
	1019
	[7]

	CIP
	M. aeruginosa
	0.017
	1000
	17
	
 ADDIN EN.CITE 
[8]


	NOR
	M. aeruginosa
	0.032
	1000
	32
	[9]

	OFL
	M. aeruginosa
	0.021
	1000
	21
	
 ADDIN EN.CITE 
[8]


	ENX
	Vibrio fischeri
	0.04933
	1000
	49.33
	[7]

	FF
	Algae
	2.3
	1000
	2300
	[10]

	LCM
	P.subcapitata
	0.07
	1000
	70
	[7]

	ETM
	P.subcapitata
	0.02
	1000
	20
	[11]


Table S10 Ecological risk quotients of antibiotics in source water of the Poyang Lake basin
	Seasons
	Samples
	SCP
	SDZ
	SMM
	SMX
	SMZ
	PPA
	CIP
	NOR
	OFL
	ENX
	LCM
	ETM
	FF

	Summer
	RI-1
	0.001 
	0.000 
	0.000 
	0.000 
	0.000 
	0.039 
	1.786 
	1.306 
	0.000 
	0.430 
	0.000 
	0.000 
	0.022 

	
	RI-2
	0.001 
	0.000 
	0.001 
	0.000 
	0.000 
	0.026 
	0.000 
	0.984 
	0.000 
	0.000 
	0.000 
	0.000 
	0.012 

	
	RI-3
	0.000 
	0.008 
	0.001 
	0.020 
	0.006 
	0.000 
	0.000 
	0.000 
	0.030 
	0.000 
	0.000 
	0.000 
	0.017 

	
	RI-4
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RI-5
	0.000 
	0.000 
	0.000 
	0.020 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RI-6
	0.000 
	0.000 
	0.001 
	0.021 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.018 

	
	RI-7
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RI-8
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.023 

	
	RE-1
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.503 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-2
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.383 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-3
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-4
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-5
	0.000 
	0.000 
	0.000 
	0.016 
	0.000 
	0.018 
	0.000 
	0.314 
	0.000 
	0.000 
	0.000 
	0.000 
	0.012 

	Winter
	RI-3
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.078 
	0.000 
	0.013 

	
	RI-6
	0.000 
	0.000 
	0.001 
	0.113 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.097 
	1.169 
	0.028 

	
	RE-1
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-2
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	
	RE-4
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.004 

	
	RE-5
	0.000 
	0.000 
	0.000 
	0.048 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.105 
	0.000 
	0.032 


Table S11 Absolute and relative abundances of typical ARGs in drinking water sources of the Poyang Lake basin during winter and summer
	ARGs
	Absolute concentration (copies /L)
	Relative concentration (copies/16S rRNA genes)

	
	Summer
	Winter
	Summer
	Winter

	
	Min
	Max
	Min
	Max
	Min
	Max
	Min
	Max

	sul1
	3.6×104
	4.9×106
	1.1×104
	7.3×105
	4.3×10-4
	1.3×10-1
	1.10×10-3
	2.8×10-1

	sul2
	6.3×103
	1.6×107
	1.0×103
	2.8×106
	7.6×10-5
	1.5×10-1
	3.10×10-4
	2.8×10-2

	tetA
	6.2×102
	1.0×106
	N.D.
	1.2×104
	7.4×10-6
	2.5×10-2
	N.D.
	9.2×10-4

	tetG
	1.2×102
	2.0×105
	N.D.
	1.5×103
	2.6×10-6
	5.0×10-3
	N.D.
	3.0×10-5

	tetX
	1.0×104
	9.2×105
	7.4×102
	1.7×104
	1.2×10-4
	2.3×10-2
	4.35×10-5
	6.4×10-3

	qacF_H
	1.2×104
	3.6×105
	2.5×102
	1.8×105
	1.5×10-4
	9.2×10-3
	7.61×10-5
	3.5×10-3

	aadA2
	6.3×103
	1.8×105
	2.3×102
	8.2×104
	7.6×10-5
	4.6×10-3
	5.18×10-5
	6.9×10-3

	strA
	4.9×102
	1.2×106
	1.7×102
	6.8×104
	5.9×10-6
	3.0×10-2
	3.75×10-5
	4.4×10-3

	intI1
	1.1×103
	4.3×105
	N.D.
	7.6×103
	5.5×10-5
	5.6×10-3
	N.D.
	1.6×10-4

	16S rRNA
	8.7×106
	1.6×108
	2.8×105
	9.3×107
	1
	1
	1
	1


Table S12 ARGs in different sample types (HA, MO, HP, CA, RI)a
	Gene
	HA
	MO
	HP
	CA
	RI
	Rank

	sul1
	10.60
	301.00
	0.85
	0.86
	2328.59
	Q1

	sul2
	7.48
	271.00
	0.85
	0.86
	1482.60
	Q1

	tet(A)
	1.49
	161.00
	0.90
	688.97
	147783.50
	Q1

	tet(G)
	0.00
	1.00
	0.09
	688.97
	0.29
	Q4

	tetX
	17.86
	24.00
	0.12
	690.20
	34028.85
	Q1

	aadA2
	0.04
	155.00
	0.90
	56.11
	292.04
	Q1

	qacF_H
	
	
	
	
	
	Q4b


a: HA, MO, HP, CA, RI and Rank are all derived from the literature[1]. b: This ranking is derived from SARG.
Table S13 Water quality parameter data for each sample
	Sample ID
	Season
	T (℃)
	TN(mg/L)
	TP(mg/L)
	DO(mg/L)

	RI-1
	summer
	14.0
	/
	/
	/

	RI-2
	summer
	13.1
	/
	/
	/

	RI-3
	summer
	24.6
	1.419
	0.06
	6.9

	RI-4
	summer
	25.5
	1.204
	0.05
	7.4

	RI-5
	summer
	24.3
	1.098
	0.05
	7.4

	RI-6
	summer
	11.0
	/
	/
	/

	RI-7
	summer
	24.5
	0.424
	0.04
	7.7

	RI-8
	summer
	24.0
	0.924
	0.11
	7.6

	RE-1
	summer
	16.8
	0.462
	0.02
	9.3

	RE-2
	summer
	16.7
	0.691
	0.01
	8.2

	RE-3
	summer
	24.7
	0.295
	0.02
	7.1

	RE-4
	summer
	16.5
	0.379
	0.01
	8.7

	RE-5
	summer
	16.9
	1.022
	0.04
	8.1

	RI-1
	Winter
	21.0
	0.822
	0.01
	8.2

	RI-2
	Winter
	21.0
	0.607
	0.02
	8.0

	RI-3
	Winter
	17.1
	1.062
	0.05
	8.2

	RI-4
	Winter
	21.0
	0.762
	0.01
	7.4

	RI-5
	Winter
	21.2
	0.537
	0.03
	8.2

	RI-6
	Winter
	17.0
	0.091
	0.03
	9.4

	RI-7
	Winter
	21.0
	0.171
	0.01
	8.0

	RI-8
	Winter
	23.5
	0.734
	0.09
	7.8

	RE-1
	Winter
	17.0
	0.463
	0.01
	8.6

	RE-2
	Winter
	17.0
	0.234
	0.03
	8.8

	RE-3
	Winter
	20.3
	0.058
	0.02
	7.4

	RE-4
	Winter
	17.0
	0.240
	0.02
	8.1

	RE-5
	Winter
	17.0
	0.955
	0.00
	9.0
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Fig. S1 Spatial characteristics of antibiotics in drinking water sources in the Poyang Lake basin. Concentration unit: ng/L.
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Fig. S2 Scree plot of PCA
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Fig. S3 Antibiotic contributions to PCs
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Fig. S4 Analysis of seasonal variation in ARGs based on Scheffé tests
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