Supplementary Information

S1 Table. List of the species and GenBank accession numbers used in the silico tests of developing ITS1 primer and probe set for the detection of Onychodactylus koreanus in environmental DNA (eDNA) samples, with the amplification results.

	Taxon
	Species
	GenBank Accession Number
	Amplification 
results

	Amphibia
(3 species; 
3 sequences)
	Pelophylax nigromaculatus
	AB099628
	FAILED

	
	Siren intermedia
	MH888026
	FAILED

	
	Xenopus laevis
	X02995
	FAILED






S2 Table. List of the amphibian and reptile species used in the tissue DNA tests of the developing ITS1 primer and probe set for the detection of Onychodactylus koreanus in environmental DNA (eDNA) samples, with the amplification results.

	Taxon
	Species
	Amplification results

	Amphibia
(9 species)
	Onychodactylus koreanus
	Detected

	
	Onychodactylus sillanus
	Detected

	
	Bombina orientalis
	FAILED

	
	Bufo gargarizans
	FAILED

	
	Dryophytes japonicus
	FAILED

	
	Hynobius leechii
	FAILED

	
	Pelophylax nigromaculatus
	FAILED

	
	Rana huanrenensis
	FAILED

	
	Rana uenoi
	FAILED

	Reptile
(3 species)
	Elaphe dione
	FAILED

	
	Gloydius ussuriensis
	FAILED

	
	Rhabdophis tigrinus
	FAILED






S3 Table. The ITS1 sequences and the species, identified using developing ITS1 primer and probe set from three (Goeun, Doekduwon, and Neuratjae in Chuncheon-si) field collected eDNA samples of Onychodactylus koreanus, respectively. eDNA samples were collected in mountainous valley streams. DNA-extraction and qPCR procedures followed the process, presented in the manuscript.

	Sampling
locality
	Sampling
date
	CT value
	Sequence obtained
	Per. of identification to the reference
	Identified species

	Goeun, Chuncheon
	240327
	39.50
	5’AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCNGGGTCCGGACGGAAAAAGCGCACAG-3’
	99.13
	O. koreanus

	Doekduwon, Chuncheon
	240329
	34.02
	5’AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAAGCGCACAN-3’
	99.13
	O. koreanus

	Neuratjae, Chuncheon
	240509
	35.37
	5’AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCAN-3’
	99.13
	O. koreanus






S4 Table. The COI sequences and the species, identified using developing COI primer and probe set from eDNA samples below LOD/LOQ at two sampling locations. The amplified sequences were identified as Onychodactylus koreanus, which was targeted species in this study. Out of six samples examined by repeating qPCR and sequencing the products, one sample was identified as O. koreanus.
	Sampling
date
	Replicate
	CT value
	Sequence (5‘-3’)
	Per. of identification in the NCBI BLAST
	Identified species

	Sampling location 1

	240428
	Rep_1
	
	no detection
	
	

	241021
	Rep_1
	
	no detection
	
	

	240202
	Rep_2
	
	no detection
	
	

	
	
	
	
	
	

	Sampling location 2

	240428
	Rep_1
	
	
	
	

	250115
	Rep_2
	38.023
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTNNNCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	96.77
	O. koreanus

	250214
	Rep_2
	
	
	
	

	
	
	
	
	
	








S5 Table. The ITS1 sequences and the species, identified using developing ITS1 primer and probe set from eDNA samples below LOD at two sampling locations. The amplified sequences were identified as Onychodactylus koreanus, which was targeted species in this study. Out of 46 samples examined by repeating qPCR and sequencing the products, 25 samples were identified as O. koreanus. 

	Sampling
date
	Replicate
	CT value
	Sequence (5‘-3’)
	Per. of identification in the NCBI BLAST
	Identified species

	Sampling location 1

	240428
	Rep_1
	
	no detection
	
	

	240729
	Rep_2
	37.09 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAANGCGCACAG
	98.26 
	O. koreanus

	240812
	Rep_1
	
	no detection
	
	

	240812
	Rep_2
	
	no detection
	
	

	240824
	Rep_1
	39.13 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGNNNNNNAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	94.78
	O. koreanus

	240910
	Rep_2
	38.71 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240924
	Rep_1
	37.95 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240924
	Rep_2
	
	no detection
	
	

	241008
	Rep_1
	
	no detection
	
	

	241021
	Rep_1
	
	no detection
	
	

	241106
	Rep_1
	
	no detection
	
	

	241106
	Rep_2
	37.27 
	AGTCNTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTNACGGCGGAGCAGCCGGTANGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	97.39
	O. koreanus

	241119
	Rep_1
	
	no detection
	
	

	241203
	Rep_2
	
	no detection
	
	

	241217
	Rep_2
	
	no detection
	
	

	241230
	Rep_2
	
	no detection
	
	

	250115
	Rep_1
	
	no detection
	
	

	250202
	Rep_1
	
	no detection
	
	

	250202
	Rep_2
	
	no detection
	
	

	250214
	ReP_1
	38.01 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250227
	Rep_1
	37.09 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250227
	Rep_2
	
	no detection
	
	

	250312
	Rep_1
	
	no detection
	
	

	250325
	Rep_1
	34.64 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	250325
	Rep_2
	35.97 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAANNGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	98.26
	O. koreanus

	
	
	
	
	
	

	Sampling location 2

	240729
	Rep_1
	
	no detection
	
	

	240729
	Rep_2
	
	no detection
	
	

	240824
	Rep_1
	37.70 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240824
	Rep_2
	37.02 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGNNNNNGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	95.65
	O. koreanus

	240910
	Rep_2
	36.53 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241008
	ReP_1
	38.37 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAANGCGCACAG
	99.13
	O. koreanus

	241008
	Rep_2
	38.35 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241119
	Rep_2
	
	no detection
	
	

	241217
	Rep_1
	
	no detection
	
	

	241217
	Rep_2
	
	no detection
	
	

	241230
	Rep_1
	38.29 
	AGTCGTAACAAGGTTNCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	98.26
	O. koreanus

	241230
	Rep_2
	39.09 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250115
	Rep_1
	
	no detection
	
	

	250115
	Rep_2
	38.58 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250202
	Rep_1
	39.10 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250202
	Rep_2
	36.71 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNNACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	98.26
	O. koreanus

	250214
	Rep_1
	39.25 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGANNNNNNNNNAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	91.3
	O. koreanus

	250214
	Rep_2
	
	no detection
	
	

	250227
	Rep_2
	39.63 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250312
	Rep_1
	35.06 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250312
	Rep_2
	36.88 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250525
	Rep_2
	32.07 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus






S6 Table. Results (frequency and amounts) of eDNA detection using COI primer and probe set at the two sampling locations over 14 months between April 2024 and June 2025. Values are DNA copies/μL. We had two sampling replicates and three experimental replicates for each sample.

	Variable

Date
	Sampling location 1
	Sampling location 2

	
	Replicate 1
	Replicate 2
	Replicate 1
	Replicate 2

	240408
	44.7
	39.0
	36.8
	50.7
	49.9
	25.1
	76.7
	64.1
	58.4
	28.3
	22.9
	50.1

	240428
	481.4
	418.7
	438.9
	184.7
	180.8
	160.5
	160.1
	164.8
	172.4
	247.1
	325.8
	281.8

	240509
	72.6
	99.9
	124.6
	142.4
	131.8
	111.9
	761.1
	810.4
	854.7
	770.9
	804.5
	800.3

	240521
	188.7
	261.2
	161.8
	27.8
	40.3
	34.0
	114.6
	71.5
	73.9
	22.4
	29.0
	19.2

	240607
	39.4
	35.6
	25.2
	93.6
	103.8
	88.2
	53.5
	59.7
	44.7
	32.9
	44.6
	44.7

	240617
	104.5
	134.4
	125.0
	109.0
	125.5
	142.5
	66.9
	55.7
	27.7
	50.6
	51.4
	64.5

	240704
	104.4
	64.9
	111.5
	168.4
	90.3
	70.9
	46.7
	40.3
	56.7
	152.6
	226.5
	196.5

	240715
	153.9
	107.1
	154.7
	229.9
	223.0
	343.0
	270.8
	263.0
	236.6
	99.8
	40.3
	69.6

	240729
	36.9
	58.9
	
	13.9
	7.3
	
	
	
	
	
	
	

	240812
	26.4
	10.5
	15.3
	13.5
	12.2
	
	5.3
	9.8
	
	
	
	

	240824
	
	
	
	11.2
	13.4
	15.7
	
	
	
	20.0
	12.9
	69.5

	240910
	5.1
	6.9
	
	37.0
	19.4
	18.4
	18.7
	16.3
	18.6
	66.4
	79.9
	21.6

	240924
	20.9
	18.7
	19.8
	38.8
	26.2
	21.9
	
	
	
	
	
	

	241008
	2.0
	3.2
	4.4
	7.7
	5.5
	
	7.3
	3.4
	
	
	
	

	241021
	1.9
	2.7
	
	
	
	
	25.8
	12.3
	20.3
	59.4
	27.5
	44.9

	241106
	
	
	
	
	
	
	40.5
	38.4
	21.1
	47.3
	24.6
	34.4

	241119
	52.0
	54.9
	37.5
	80.8
	101.4
	80.0
	30.3
	10.1
	25.6
	11.5
	5.1
	

	241203
	
	
	
	
	
	
	73.1
	84.5
	63.7
	23.3
	42.8
	33.5

	241217
	
	
	
	
	
	
	59.2
	49.5
	51.4
	14.6
	7.0
	

	241230
	
	
	
	6.7
	5.2
	
	11.2
	6.8
	8.8
	
	
	

	250115
	
	
	
	
	
	
	8.1
	4.8
	5.5
	2.0
	1.0
	2.3

	250202
	
	
	
	2.9
	6.4
	
	3.6
	5.9
	7.5
	11.8
	13.5
	10.7

	250214
	10.5
	8.3
	12.8
	62.4
	37.5
	29.8
	
	
	
	2.7
	1.4
	

	250227
	
	
	
	
	
	
	
	
	
	23.2
	17.4
	25.7

	250312
	40.6
	50.8
	46.2
	43.4
	17.2
	11.4
	6.1
	16.4
	17.2
	27.4
	12.9
	20.8

	250325
	
	
	
	19.4
	5.4
	10.9
	
	
	
	8.6
	10.4
	17.9

	250411
	41.3
	51.9
	62.7
	73.5
	88.2
	78.6
	76.0
	78.7
	62.7
	60.1
	56.5
	32.9

	250427
	49.3
	60.4
	38.3
	64.2
	82.4
	130.0
	27.8
	40.8
	31.3
	78.4
	59.9
	90.1

	250508
	97.9
	143.1
	173.3
	79.2
	59.3
	69.2
	87.1
	107.4
	77.6
	47.4
	63.7
	55.4

	250525
	138.8
	141.4
	118.9
	107.9
	90.5
	114.6
	70.2
	105.4
	105.3
	37.5
	46.5
	51.9







S7 Table. Results (frequency and amounts) of eDNA detection using ITS1 primer and probe sets at the two sampling locations over 14 months between April 2024 and June 2025. Values are DNA copies/μL. We had two sampling replicates and three experimental replicates for each sample.


	Variable

Date
	Sampling location 1
	Sampling location 2

	
	Replicate 1
	Replicate 2
	Replicate 1
	Replicate 2

	240408
	10.8 
	8.8 
	11.7 
	51.3 
	52.4 
	47.6 
	8.7 
	7.3 
	11.5 
	39.3 
	36.3 
	35.5 

	240428
	172.8 
	185.9 
	184.8 
	33.9 
	36.0 
	35.2 
	55.0 
	71.1 
	47.6 
	95.9 
	94.3 
	104.4 

	240509
	16.6 
	10.2 
	21.2 
	30.6 
	33.0 
	41.0 
	434.6 
	467.9 
	444.5 
	534.9 
	510.3 
	507.4 

	240521
	69.1 
	65.5 
	72.4 
	89.0 
	82.2 
	78.1 
	23.7 
	24.3 
	31.3 
	15.6 
	12.7 
	18.1 

	240607
	39.0 
	42.6 
	49.0 
	64.9 
	81.8 
	73.4 
	32.7 
	32.2 
	33.6 
	19.7 
	17.4 
	10.7 

	240617
	81.9 
	84.6 
	94.3 
	143.3 
	140.6 
	138.6 
	15.7 
	15.8 
	10.8 
	42.3 
	45.2 
	46.3 

	240704
	94.6 
	105.0 
	87.4 
	10.2 
	14.3 
	12.2 
	22.4 
	23.4 
	21.9 
	23.0 
	24.7 
	14.7 

	240715
	13.3 
	21.5 
	35.8 
	16.7 
	12.5 
	13.4 
	24.4 
	18.2 
	20.1 
	
	
	

	240729
	
	
	
	5.1 
	2.5 
	1.4 
	0.4 
	1.5 
	
	0.3 
	0.4 
	

	240812
	1.2 
	0.9 
	2.4 
	3.5 
	1.2 
	1.5 
	8.7 
	10.4 
	11.6 
	24.6 
	22.3 
	27.4 

	240824
	0.9 
	1.7 
	　
	8.2 
	6.7 
	5.8 
	2.7 
	4.0 
	3.1 
	2.0 
	0.4 
	

	240910
	
	
	
	　
	0.4 
	1.0 
	8.4 
	8.7 
	5.3 
	1.9 
	2.8 
	4.2 

	240924
	2.3 
	3.8 
	1.2 
	0.9 
	2.5 
	4.2 
	4.8 
	5.6 
	1.3 
	
	
	

	241008
	3.0 
	2.6 
	1.4 
	5.0 
	3.8 
	4.7 
	3.9 
	0.8 
	　
	2.0 
	1.3 
	　

	241021
	0.6 
	　
	1.2 
	
	
	
	24.2 
	21.1 
	28.4 
	18.6 
	16.4 
	21.6 

	241106
	1.6 
	3.5 
	2.1 
	1.7 
	1.0 
	1.0 
	7.2 
	2.9 
	4.2 
	1.9 
	5.6 
	4.7 

	241119
	0.6 
	　
	0.4 
	5.7 
	12.0 
	11.6 
	27.6 
	12.4 
	19.6 
	0.5 
	1.6 
	1.4 

	241203
	
	
	
	　
	　
	1.3 
	92.9 
	130.5 
	98.8 
	7.2 
	5.6 
	8.6 

	241217
	
	
	
	　
	　
	0.2 
	3.9 
	3.4 
	3.9 
	0.7 
	0.8 
	0.6 

	241230
	
	
	
	　
	　
	0.4 
	0.8 
	1.6 
	1.7 
	0.8 
	　
	　

	250115
	0.2 
	0.3 
	0.3 
	
	
	
	1.9 
	2.9 
	2.7 
	0.8 
	0.3 
	0.1 

	250202
	0.4 
	0.7 
	1.1 
	0.7 
	1.1 
	1.7 
	0.5 
	0.2 
	0.2 
	1.7 
	1.5 
	1.3 

	250214
	0.3 
	0.8 
	0.8 
	8.5 
	8.5 
	8.6 
	0.4 
	0.4 
	0.3 
	　
	0.1 
	

	250227
	1.2 
	1.0 
	0.3 
	0.2 
	0.2 
	
	
	
	
	1.8 
	0.8 
	2.2 

	250312
	0.5 
	0.9 
	0.5 
	8.6 
	6.4 
	6.9 
	3.3 
	3.0 
	1.6 
	0.6 
	0.8 
	0.6 

	250325
	1.7 
	2.0 
	0.7 
	1.1 
	1.5 
	0.7 
	4.5 
	2.9 
	4.1 
	3.0 
	3.5 
	6.2 

	250411
	6.9 
	5.2 
	7.7 
	4.3 
	5.9 
	3.4 
	26.6 
	25.9 
	21.6 
	31.0 
	25.9 
	25.5 

	250427
	21.6 
	15.2 
	13.4 
	10.2 
	9.6 
	12.2 
	6.1 
	5.6 
	6.0 
	17.5 
	12.6 
	15.2 

	250508
	136.7 
	130.6 
	133.3 
	69.6 
	71.0 
	84.2 
	47.2 
	43.4 
	42.0 
	42.7 
	48.0 
	43.2 

	250525
	19.1 
	23.3 
	28.9 
	51.7 
	52.4 
	51.7 
	17.7 
	16.0 
	14.9 
	69.9 
	58.2 
	72.3 







S8 Table. The COI sequences and the species, identified using COI primer and probe set from the two sampling locations. The amplified 25 sequences were all identified as Onychodactylus koreanus, which was targeted species in this study. 

	Sampling
date
	Replicate
	CT value
	Sequence (5‘-3’)
	Per. of identification in the NCBI BLAST
	Identified species

	Sampling location 1

	240428
	Rep_1
	34.57
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACNNNNNNTCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	91.4
	O. koreanus

	240521
	Rep_1
	36.778
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	240617
	Rep_1
	35.78
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	97.85
	O. koreanus

	240715
	Rep_1
	38.4
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	240812
	Rep_1
	39.95
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	97.85
	O. koreanus

	241119
	Rep_1
	38.613
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTNNNNNTCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	94.62
	O. koreanus

	250214
	Rep_1
	38.511
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTNNNNCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	95.7
	O. koreanus

	250312
	Rep_1
	37.396
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTANA
	100
	O. koreanus

	250427
	Rep_1
	39.414
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	250508
	Rep_1
	35.783
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	250525
	Rep_1
	35.775
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	
	
	
	
	
	

	Sampling location 2

	240428
	Rep_1
	35.25
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	97.85
	O. koreanus

	240509
	Rep_1
	34.073
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	240607
	Rep_1
	36.279
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	240617
	Rep_1
	37.13
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACNNNNNNTCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	92.47
	O. koreanus

	240704
	Rep_1
	38.54
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	240812
	Rep_1
	38.69
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTNNNNNTCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	93.55
	O. koreanus

	240910
	Rep_1
	39.171
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	241106
	Rep_1
	39.467
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTNNNCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	95.7
	O. koreanus

	241203
	Rep_1
	37.18
	AGCCTCATCAGGAGTNGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	97.85
	O. koreanus

	250202
	Rep_1
	39.485
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	250312
	Rep_2
	39.373
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	250411
	Rep_1
	37.716
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAANTTTAGCACATGCCGGAGCTTCTGTAGA
	98.92
	O. koreanus

	250427
	Rep_1
	38.988
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus

	250508
	Rep_1
	36.204
	AGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGA
	100
	O. koreanus






S9 Table. The ITS1 sequences and the species, identified using developing ITS1 primer and probe set from the two sampling locations. The amplified 30 sequences were all identified as Onychodactylus koreanus, which was targeted species in this study. 

	Sampling
date
	Replicate
	CT value
	Sequence (5‘-3’)
	Per. of identification in the NCBI BLAST
	Identified species

	Sampling location 1

	240428
	Rep_1
	31.36 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240617
	Rep_1
	32.06 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240812
	Rep_1
	37.11 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	240824
	Rep_2
	37.03 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241008
	Rep_2
	37.43 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	241119
	Rep_2
	35.14 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241203
	Rep_1
	39.09 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	250214
	Rep_2
	37.41 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250312
	Rep_2
	39.18 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250411
	Rep_1
	35.60 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250427
	Rep_1
	35.16 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250508
	Rep_1
	31.55 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250525
	Rep_1
	35.51 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	
	
	
	
	
	

	Sampling location 2

	240428
	Rep_1
	32.48 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240509
	Rep_1
	29.49 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240521
	Rep_1
	35.09 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240607
	Rep_1
	33.02 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240617
	Rep_1
	34.04 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	240704
	Rep_1
	33.05 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240812
	Rep_1
	34.61 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240910
	Rep_1
	36.15 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	240924
	Rep_1
	37.73 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241008
	Rep_1
	38.11 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	241021
	Rep_1
	35.79 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241106
	Rep_1
	36.44 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241106
	Rep_2
	36.12 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	241203
	Rep_1
	32.62 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATNAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	99.13
	O. koreanus

	250411
	Rep_1
	36.52 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250427
	Rep_1
	36.77 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus

	250525
	Rep_1
	36.35 
	AGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAG
	100
	O. koreanus







S10 Table. Results of Spearman’s correlation test between the eDNA mounts (COI and ITS1) detected daily and the number of adults and larvae, found daily during population surveys.

	Variable

Variable
	Sampling
location 1
	Sampling 
location 2
	Adults

	
	COI
	ITS1
	COI
	ITS1
	

	Sampling
location 1
	ITS1
	r=0.914
P<0.001
	
	
	
	

	Sampling
location 2
	COI
	r=0.642
P<0.001
	r=0.639
P<0.001
	
	
	

	
	ITS1
	r=0.602
P<0.001
	r=0.611
P<0.001
	r=0.803
P<0.001
	
	

	No. of adults
	r=0.269
P=0.150
	r=0.335
P=0.071
	r=0.209
P=0.268
	r=0.265
P=0.157
	

	No. of larvae
	r=0.682
P<0.001
	r=0.644
P<0.001
	r=0.525
P=0.003
	r=0.606
P<0.001
	r=0.280
P=0.134






S11 Table. Different concentration ratios of ITS1 probe and primer, which developing for the detection of Onychodactylus koreanus in environmental DNA (eDNA) samples, was tested to optimize the relative concentration of the probe to the primer in the quantitative PCR (qPCR) amplification solution, with the results of cycle threshold (CT) values. 

	Probe concentration
(nM)
	Primer concentration
(nM)
	CT value

	
	
	Mean
	Standard Error

	250
	500
	25.72
	0.03

	200
	500
	25.88
	0.05

	150
	500
	26.10
	0.25

	Negative
	Negative control
	NA
	-






S12. Table. The sequence of the gBlocks for COI and ITS1 primer and prob experiments, used in this study.

	Variable
Primer
	Sequence length(bp)
	Sequence

	COI
	176
	5’GTTTTTGATTATTACCCCCATCATTTCTTCTTTTATTAGCCTCATCAGGAGTTGAAGCAGGAGCCGGTACAGGATGAACTGTTTATCCTCCTCTAGCAGGAAATTTAGCACATGCCGGAGCTTCTGTAGACTTAACTATTTTTTCTTTACACTTAGCAGGCATTTCATCAATTCTA-3’

	ITS1
	203
	5’TCGGCAACGGCCCTCGCGGAGCGCCGAGAAGACGATCAAACTTGACTATCTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAACGGCGGAGCAGCCGGTAGGGAGCGGCGCGGGCCGACCCTCGGCTGGGTCCGGACGGAAAAAGCGCACAGCCCGGGGCGCCCCTCGCGCGAGGTA-3’






S13 Table. The concentrations of the gBlock, which were used to determine the limit of detection (LOD) and limit of quantification (LOQ) of the developing ITS1 primer and probe sets for the detection of Onychodactylus koreanus in environmental DNA (eDNA) samples. CT vales for each concentration were presented.

	gBlock sample 
(copy/μL)
	Quantity
	CT values
(Five replicates)

	10^8
	100000000
	13.13162, 13.07409, 13.20741, 13.16568, 13.16622

	10^7
	10000000
	12.43266, 12.53302, 12.53960, 12.59953,12.63316

	10^6
	1000000
	16.27067, 16.18450, 16.31829, 16.36254,16.36918

	10^5
	100000
	19.90325, 19.98671, 19.99073, 19.95265,19.8520

	10^4
	10000
	23.73766, 23.79217, 23.86185, 23.86437,23.81756

	10^3
	1000
	27.5258, 27.60299, 27.79658, 27.52977,27.83013

	10^2
	100
	31.97588, 31.97236, 31.77341, 31.75388,31.79350

	10^1
	10
	35.40099, 36.17409, 36.27436, 36.22097,35.57066

	10^0
	1
	39.52506, 39.26158, No detection, No detection, No detection

	10^-1
	0.1
	No detection, No detection, No detection, No detection, No detection

	10^-2
	0.01
	No detection, No detection, No detection, No detection, No detection






S1 Figure. Amplification plots produced in the vitro tests of the developing ITS1 primer and probe set using tissue DNAs of amphibian and three reptile species. Only those of Onychodactylus koreanus and O. sillanus showed significant amplifications. 
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S2 Figure. Amplification plot produced using different concentrations of the gBlock (10^8 copy/μL concentration to 10^-2 copy/μL) during calculating the LOD and LOQ of the developing ITSI primer and probe set to detect Onychodactylus koreanus in environmental DNA (eDNA) samples.
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S3 Figure. Standard curve of the developing ITS1 primer and probe set to detect Onychodactylus koreanus in environmental DNA (eDNA) samples, produced using different concentrations of the gBlock (10^8 copy/μL concentration to 10^-2 copy/μL) following Klymus et al. (2020). The LOD is 0.197 copies/μL and LOQ is 4 DNA copies/μL.
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S4 Figure. Electrophoresis results of different annealing temperature applications during PCR runs (61℃, 64℃, and 67℃) to determine the optimal annealing temperature in the qPCRs of genomic DNA of two Onychodactylus koreanus individuals (OK1 and OK2). In the test, 64℃ induced the best result.
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