Supplementary Materials

Table S1: Location, source, and coordinates of the surface water samples in this study, and the identity of the respective isolates

Sample Location Source Coordinates Date Isolates recovered

41932'5.7408"

1 Fonte (Rendufe, Valpacos) Fountain 325.7408" N 14/11/2022 K. pneumoniae VS3300

7923'56.4" W

41°32'15.774" N

2 Fonte (Rendufe, Valpacos) Fountain 14/11/2022
7923'59.1576" W
41934'04.9188" N

3 Rio Miradeses (Valpagos) River 0 14/11/2022 Klebsiella spp. VS3315
7°15'35.7084" W
41°36'18.9324" N

4 Ponte Lages (Valpagos) Stream 14/11/2022
7°1829.0196" W
41930'20.3364"N

5 Rio de Curros (Valpagos) River 16/11/2022 K. pneumoniae V53301
7927'30.0384" W
41°32'13.416" N K. pn?umoniae VS3302;

6 Rio Ribeira Da Fraga (Valpagos) River 16/11/2022 Klebsiella spp. VS3316,
7926'22.4304" W VS3317

41°36'17.46" N

7 Poco (Valpagos) Water Well 21/11/2022 K. pneumoniae VS3303
7°19'44.3496" W
41°32'5.7408" N

8 Fonte (Rendufe, Valpacos) Fountain 21/11/2022

7923'56.4" W

41°32'12.084" N

9 Ribeira do Cubo (Val St 21/11/2022

ibeira do Cubo (Valpacos) ream 7950 8830 W /11/

41°33'34.1208" N

10 Prado (Carrazedo de Montenegro, Fountain 33'34.1208 21/11/2022

Valpacos) 7925'52.8672" W

41933'34.164" N

1 Prado (Carrazedo de Montenegro, Water Tank | ) 21/11/2022

Valpagos) 7925'52.95" W

41936'24.5304" N

12 Fonte Chafariz (Valpacos) Fountain 22/11/2022

7°18'39.1464" W




13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Rio Tua (Mirandela)

Rio Tua (Parque de Campismo de
Mirandela)

Rio Tuela (Vale Juncal, Mirandela)
Rio Tuela (Abambres, Mirandela)
Rio Tuela (Cabanelas, Mirandela)
Poco (Valpagos)
Poco (Vilarandelo, Valpacos)
Pereiro (Valpagos)
Mina (Vilaranda, Valpacos)
Pocgo (Argemil, Valpagos)

Fonte (Celeirds, Valpagos)

Nascente (Santiago da Ribeira de
Alhariz, Valpagos)
Ribeira (Santiago da Ribeira de Alhariz,
Valpacos)

Fonte (Pereiro, Valpacos)

Ribeira (Nozedo, Valpacos)

Ribeira da Portela (Carrazedo de
Montenegro, Valpacos)

River
River
River
River
River
Water Well
Water Well
Water Tank
Water Mine
Water Well
Fountain
Spring
Stream
Fountain
Stream

Stream

41°29'11.3892" N
7911'5.07122" W
41°3029.8332" N
7911'52.836" W
41°31'59.4372" N
7911'4.884" W
41°33'18.2448" N
7910'45.984" W
41°31'26.076" N
7911'28.3524" W
41°35'44.07" N
7°18'3.3372" W
41°39'41.5476" N
7919'44.9292" W
41°35'59.8812" N
7924'13.5648" W
41°39'12.3588" N
7925'5.0448" W
41°35'0.4668" N
7925'30.0" W
41°38'56.5008" N
7923'58.542" W
41°37'5.7792" N
7924'15.2568" W
41°37'5.7648" N
7924'15.282" W
41°36'1.368" N
7924'14.5188" W
41°35'9.7908" N
7926'10.0392" W
41°33'34.1208" N
7925'52.8672" W

28/11/2022

28/11/2022

28/11/2022

28/11/2022

28/11/2022

28/11/2022

28/11/2022

05/12/2022

05/12/2022

05/12/2022

05/12/2022

05/12/2022

05/12/2022

05/12/2022

12/12/2022

12/12/2022




29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Ribeira de Sobrado (Sobrado. Valpagos)
Ribeira de Seixedo (Seixedo, Valpagos)
Fonte (Padrela, Valpagos)
Ribeira Quinta D. Adelaide (Valpagos)

Ribeira Intermarché (Valpagos)

Poco (Carrazedo de Montenegro,
Valpacos)

Ponte da Horta (Crasto, Valpacos)
Ribeira (Crasto, Valpagos)
Ribeira Agua Revés (Valpagos)

Pogo (Agua Revés, Valpacos)

Poco (Carrazedo de Montenegro,
Valpacos)

Rio Rabagal (Valpagos)

Barragem do Rabacal (Rebordelo,
Vinhais)

Nascente (Rebordelo, Vinhais)
Fonte (Sonim, Valpagos)

Rio Calvo (Santa Valha, Valpacos)

Stream

Stream

Fountain

Stream

Stream

Water Well

Stream

Stream

Stream

Water Well

Water Well

River

Dam

Spring

Fountain

River

41°3420.9028" N
7927'45.63" W
41°34'30.2592"N
7928'8.346" W
41°34'8.9652" N
7929'44.7432" W
41°35'39.9012" N
7918'18.9792" W
41°36'24.48" N
7918'21.798" W
41°34'11.2296" N
7925'37.0308" W
41°34'20.1468" N
7919'38.8848" W
41°933'42.948" N
7919'36.6348" W
41°33'43.6752" N
7919'27.9768" W
41°3329.8188" N
7920'49.0272" W
41°33'47.3148" N
7925'41.4372" W
41°37'59.3688" N
7914'49.8372" W
41°45'11.43" N
7°10'23.4372" W
41°45'10.2852" N
7910'24.8808" W
41°44'35.466" N
7°1122.4808" W
41°40'42.582" N
7°17'20.1408" W

12/12/2022

12/12/2022

12/12/2022

09/01/2023

09/01/2023

09/01/2023

16/01/2023

16/01/2023

16/01/2023

16/01/2023

16/01/2023

23/01/2023

23/01/2023

23/01/2023

23/01/2023

23/01/2023

K. pneumoniae VS3304
Klebsiella spp. V53318
Klebsiella spp. V53319

K. pneumoniae V53299

Klebsiella spp. V53320

Klebsiella spp. VS3321,
VS3322

K. pneumoniae VS3305
Klebsiella spp. V53323

Klebsiella spp. VS3324

K. pneumoniae VS3296;
Klebsiella spp. V53325




45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Fonte (54, Valpacos)
Rio Torto (Valpagos)
Fonte (Sa, Valpacos)

Rio Calvo (Vale de Casas, Valpagos)

Ribeira do Requeiral (Rio de Lobos,
Valpacos)

Ribeira de Vale Machado (Valpagos)

Ribeira Bufao (Mirandela)

Regato Gralheira (Vila Pouca de
Aguiar)
Ribeira da Mae de Agua (Vila Pouca de
Aguiar)

Fonte (Vila Pouca de Aguiar)
Regato Carrica (Vila Pouca de Aguiar)

Ribeiro Teldes (Vila Pouca de Aguiar)

Ribeira do Mezio (Vila Pouca de
Aguiar)

Rio de Soutelo (Vila Real)

Ribeira da Borralheira (Vila Real)

Ribeiro Palheiros (Sao Lourenco,
Chaves)

Fountain

River

Fountain

River

Stream

Stream

Stream

Stream

Stream

Fountain

Stream

Stream

Stream

River

Stream

Stream

41°4028.3728" N
7920'49.5492" W
41°33'25.6392" N
7916'59.2068" W
41°40'30.468" N
7920'48.372" W
41°38'34.9692" N
7916'39.4392" W
41°36'27.99" N
7919'38.6292" W
41°34'0.9912" N
7915'42.8724" W
41°34'27.8796" N
7918'4.3956" W
41°26'36.3408" N
7940'25.23" W
41°25'13.1628" N
7°41'7.5408" W
41°29'21.7968" N
7938'57.2172" W
41°26'0.4092" N
7°40'43.9212" W
41°28'32.502" N
7939'30.0672" W
41°24'59.562" N
7°41'13.668" W
41°22'0.516" N
7943'34.824" W
41°22'34.608" N
7943'5.376" W
41°43'16.9428" N
792529.172" W

30/01/2023

30/01/2023

30/01/2023

01/02/2023

01/02/2023

23/02/2023

23/02/2023

13/03/2023

13/03/2023

13/03/2023

13/03/2023

13/03/2023

15/03/2023

15/03/2023

15/03/2023

20/03/2023

K. pneumoniae VS3306;
Klebsiella spp. V53326

K. pneumoniae VS3307,
V53308, VS3309

K. pneumoniae VS3210
K. pneumoniae VS3297

K. pneumoniae V53298

Klebsiella spp. V53327




61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

Regato de S. Lourengo (Chaves)
Regato de Sa (Valpagos)
Regadio (Vila Verde da Raia, Chaves)

Rio Tamega (Chaves)

Regato (Sabroso de Aguiar, Vila Pouca
de Aguiar)

Rio Tamega (Outeiro Jusao, Chaves)

Regato (Pedras Salgadas, Vila Pouca de
Aguiar)
Regato Aguas Campilho (Vidago,
Chaves)

Rio Avelames (Sabroso de Aguiar, Vila
Pouca de Aguiar)

Ribeira da Maila (Lordelo, Vila Real)
Regato (Quintelas, Vila Real)
Ribeira de Arnal (Vila Real)
Ribeira do Pontao de Outeiro (Vila Real)
Rio Corgo, parque Corgo (Vila Real)

Cascata de Galegos da Serra (Vila Real)

Ribeira Galegos (Galegos da Serra, Vila
Real)

Stream
Stream
Irrigation Ditch
River
Stream
River
Stream
Stream
River
Stream
Stream
Stream
Stream
River
Stream

Stream

41°43'14.502" N
7924'33.2748" W
41°40'57.9828" N
7921'35.37" W
41°46'40.6632" N
7925'27.57" W
41°44'30.048" N
7927'51.0228" W
41°34'8.022" N
7935'43.3212" W
41°43'11.8668" N
7928'43.2948" W
41932'39.6348" N
7936'19.818" W
41938'29.5332" N
7934'34.266" W
41°30'40.4748" N
7938'26.6712" W
41°18'58.644" N
7945'59.13" W
41°19'9.7464" N
7947'47.4324" W
41°19'11.7588" N
7°47'46.7088" W
41°19'10.8336" N
7°944'38.8896" W
41°18'19.656" N
7°44'7.3608" W
41°19'32.448" N
7°47'57.5448" W
41°19'47.8992" N
7948'2.4012" W

20/03/2023

20/03/2023

20/03/2023

20/03/2023

27/03/2023

27/03/2023

27/03/2023

27/03/2023

27/03/2023

04/04/2023

04/04/2023

04/04/2023

04/04/2023

04/04/2023

04/04/2023

04/04/2023

Klebsiella spp. VS3328

K. pneumoniae VS3311

K. pneumoniae VS3312

K. pneumoniae VS3313

K. pneumoniae V53314




77

Rio Cabril (Vila Real)

River

41°19'7.23" N
7°944'32.7732" W

04/04/2023




Table S2: Primer pairs used for molecular typing, detection of antimicrobial resistance, and virulence genes in Klebsiella strains.

Amplicon size

Ref
(base pairs) elerence

Target gene Primers sequences (5'-3")

Antimicrobial resistance

F:CGATGTGCAGTACCAGTAA
blacrx-u 585 [1]
R.TTAGTGACCAGAATCAGCGG

F:AATCACTGCGTCAGTTCAC
blactx-ws 701 [2]
R:TTTATCCCCCACAACCCAG

F:GTGACAAAGAGAGTGCAACGG
blactx-wo 857 [3]
R:ATGATTCTCGCCGCTGAAGCC

F: CACTCAAGGATGTATTGTG
blasuv 885 [4]
R: TTAGCGTTGCCAGTGCTCG

F:ATTCTTGAAGACGAAAGGGC
blarem 1150 [4]
R:ACGCTCAGTGGAACGAAAAC

F:AATGGGTTTTCTACGGTCTG
ampC 191 [5]
R:GGGCAGCAAATGTGGAGCAA

F: GTAATTCTGAGCACTGTCGC

tetA 937 [4]
R:CTGTCCTGGACAACATTGCTT

F: CTCAGTATTCCAAGCCTTTG

tetB 416 [4]
R: CTAAGCACTTGTCTCCTGTT




aac(3)-11

F: ACTGTGATGGGATACGCGTC

R: CTCCGTCAGCGTTTCAGCTA

237

[4]

aac(3)-1V

F: CTTCAGGATGGCAAGTTGGT

R: TCATCTCGTTCTCCGCTCAT

286

[4]

ant(2)

F:ATGTTACGCAGCAGGGCAGTCG

R:CGTCAGATCAATATCATCGTGC

188

[6]

strA

F: ATTCTGACTGGTTGCCTGTC

R: CGCAGATAGAAGGCAAGG

815

[4]

strB

F: TTCTCATTGCGGACAACCT

R: TAGATCGCGTTGCTCCTCTT

747

[4]

aadAl

F:GCAGCGCAATGACATTCTTG

R:ATCCTTCGGCGCGATTTTG

282

[7]

aad A5

F:CTTCAGTTCGGTGAGTGGC

R:CAATCGTTGCTTTGGCATAT

453

8]

sull

F:TGGTGACGGTGTTCGGCATTC

R: GCGAGGGITTCCGAGAAGGTG

789

[

sul2

F: CGGCATCGTCAACATAACC

R: GTGTGCGGATGAAGTCAG

722

sul3

F:CATTCTAGAAAACAGTCGTAGTTCG

R:CATCTGCAGCTAACCTAGGGCTTTGGA

990




F:ACACAATACATATCAACTTCGC

blaoxa 813
R: AGTGTGTTTAGAATGGTGATC
F-TTGGTGGCATCGATTATCGG
blaoxa-ss 743 [3]
R:GAGCACTTCTTTTGTGATGGC
F:GATGGTGTTTGGTCGCATA
blavim 390 [3]
R:CGAATGCGCAGCACCAG
F:GTTTATGTTCATACTCG
blamr 432 [10]
R: GGTTTAAAAAACAACCAC
F:GTATCGCCGTCTAGTTCTGC
blaxec 638 [11]
R:GGTCGTGTTTCCCTTTAGCC
F:AAACCTGTTCAGCGCCGCATT
parC 395 [12]
R:AAACCTGTTCAGCGCCGCATT
F:AGTCCGTTTGTTCTTGTGGC
mer-1 320 [13]
R:AGATCCTTGGTCTCGGCTTG
Virulence
F:GACGGCTGTACTGCAGGGTGTGGCG 4
papC 328 [4]
R:ATATCCTTTCTGCAGGGATGCAATA
F: CATTTATCGTCCTCAACTTAG [4]
papG-III 482
R: AAGAAGGGATTTTGTAGCGTC
F:AAGATGGAGTTTCCTATGCAGGAG
cnfl 498 (4]

R:CATTCAGAGTCCTGCCCTCATTATT




)

Number

O© 00 I S Ul b= W IN =

[ Y
N = ©

F:-TACCGGATTGTCATATGCAGACCGT

R:AATATCTTCCTCCAGTCCGGAGAAG

602

F:AACTACATCTAGTACTCAACAACAG

R:ATGTGCTTGAATAACACCATCATCT

575

(14]

Table S3: Principal Components Analysis. I) Source versus Genotype, Eigenvalues for surface waters PCA; II) Source versus Virulence,

Eigenvalues for surface waters PCA.

Eigenvalue
1,219158
1,121243
1,085126
1,064549
1,047725
1,031250
1,031250
1,031250
1,031250
1,031250
1,000000
0,305949

Percent
10,160
9,344
9,043
8,871
8,731
8,594
8,594
8,594
8,594
8,594
8,333
2,550

Cum Percent
10,160
19,503
28,546
37,417
46,148
54,742
63,336
71,930
80,523
89,117
97,450
100,000

0

Number

1
2

3

Eigenvalue

1,142842
1,080484
1,047040
1,031250

1,031250

0,667134

Percent

19,047
18,008
17,451
17,187
17,187

11,119

Cum Percent
19,047

37,055
54,506
71,694
88,881

100,000
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