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Figure S1. Distribution of samples by hospital department (HUAP). Graphical representation of 

the distribution of samples across the different hospital services of HUAP. The number of 

isolates per sample type is shown for each bar. 

BAL: Bronchoalveolar lavage. 

 

 



 Figure S2. Detection of exoY, exoT, exoU, and exoS genes by multiplex PCR. The different genotypes detected for 
the exoY, exoT, exoU, and exoS genes are shown. The first and last lanes correspond to the 50 bp DNA ladder. Lane 
2 shows the negative control, and lane 3 corresponds to the positive control containing the Pseudomonas 
aeruginosa ATCC 27853 and P. aeruginosa PA14 strains. Lanes 4-9 show the six isolates carrying the exoY+, exoT+, 
exoU+, and exoS+ genotype. Lanes 10-12 correspond to isolates with exoY+, exoT+, and exoU+ genotype. Lane 13 
shows one isolate with the exoT+ and exoU+ genotype, lane 14 one isolate with the exoY+, exoT+, and exoS+, and lane 
15 one isolate with the exoT+ and exoS+. 
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Table S1. Annual hospital activity and burden of Pseudomonas aeruginosa at HUAP (2019–2022). 

Year Total Patients 

hospitalized + 

emergency 

Total 

Hospitalized 

Patients 

Patients Requiring 

Invasive Mechanical 

Ventilation 

Positive 

Pseudomonas 

aeruginosa culture 

2019 ND 8.358 605 586 

2020 10.778 8.780 1.097 863 

2021 12.934 10.472 1.394 946 

2022 14.010 10.682 951 798 

ND: No data available. 

 

 

 

 

 

 

 

 

 

Table S2. Characteristics of patients with multiple Pseudomonas aeruginosa isolates recovered 

during hospitalization. 

Patient Strain Sample Pulsogroup Pulsotype 
Resistance genotype 

(blaKPC, blaNDM, 

blaVIM, blaOXA y blaIMP) 

Virulence factors genotype 

(exoenzymes) 

1 (G.P.H) 
P145 CAET A 1 blaVIM+ exoY+,exoT+,exoU+ 

P34 BC - 22 NEGATIVE exoY+,exoT+,exoS+ 

2 (J.C.C) 

P117 Tissue O 43 NEGATIVE exoY+,exoT+,exoS+ 

P73 UC O 44 NEGATIVE exoY+,exoT+,exoS+ 

P149 BC J 24 blaVIM+ exoY+,exoT+,exoS+ 

3 (R.A.A) 
P142 CAET A 1 blaVIM+ exoY+,exoT+,exoU+ 

P52 CAET Y 72 NEGATIVE exoY+,exoT+,exoS+ 

Abbreviations: CAET, endotracheal aspirate culture; BC, blood culture; Tissue, tissue 

sample; UC, urine culture.  



Table S3. Primers used for multiplex PCR of resistance genes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primer DNA sequence (5’ a 3’) Amplicon size Reference 

blaKPC_for CGTCTAGTTCTGCTGTCTTG 
798 bp 

(Candan & 
Aksöz, 2015; 
Poirel et al., 

2011) 

blaKPC_rev CTTGTCATCCTTGTTAGGCG 

blaNDM_for GGTTTGGCGATCTGGTTTTC 
621 bp 

blaNDM_rev CGGAATGGCTCATCACGATC 

blaOXA48_for GCGTGGTTAAGGATGAACAC 
438 bp 

blaOXA48_rev CATCAAGTTCAACCCAACCG 

blaIMP_for GGAATAGAGTGGCTTAAYTCTC 
232 bp 

blaIMP_rev GGTTTAAYAAAACAACCACC 

blaVIM_for GATGGTGTTTGGTCGCATA 
390 bp 

blaVIM_rev CGAATGCGCAGCACCAG 



 

 

Table S4. Primers used for multiplex PCR of virulence factors. 

 

Primer DNA sequence (5’ a 3’) Amplicon size Reference 

exoS for GCGAGGTCAGCAGAGTATCG 118 bp 

(Ajayi et al., 
2003) 

exoS rev TTCGGCGTCACTGTGGATGC 

exoT for AATCGCCGTCCAACTGCATGCG 152 bp 

exoT rev TGTTCGCCGAGGTACTGCTC 

exoU for CCGTTGTGGTGCCGTTGAAG 134 bp 

exoU rev CCAGATGTTCACCGACTCGC 

exoY for CGGATTCTATGGCAGGGAGG 289 bp 

exoY rev GCCCTTGATGCACTCGACCA 

algD for CGTCTGCCGCGAGATCGGCT 
313 bp 

(Faraji et al., 
2016) 

algD rev GACCTCGACGGTCTTGCGGA 

lasB for GGAATGAACGAAGCGTTCTCCGAC 
284 bp 

lasB rev  TTGGCGTCGACGAACACCTCG 

plcN for TCCGTTATCGCAACCAGCCCTACG 
481 bp 

plcN rev TCGCTGTCGAGCAGGTCGAAC 

toxA for GGTAACCAGCTCAGCCACAT 
352 bp 

Park and Koo 
(2022), Bogiel et 
al. (2021), and 
Lanotte et al. 
(2004) 

toxA rev TGATGTCCAGGTCATGCTTC 

  plcH for GAAGCCATGGGCTACTTCAA 307 bp 

plcH rev AGAGTGACGAGGAGCGGTAG 

 

  



Table S5. PCR protocol for resistance and virulence genes. 

 T° Cycles 

blaKPC, blaNDM, blaOXA-48, blaIMP, blaVIM 

Initial denaturation 95°C for 2 minutes 35 

Denaturation 95°C for 1 minute 

Annealing 58°C for 1 minute 

Extension 72°C for 1 minute 

Final extension 72°C for 5 minutes 

exoS, exoT, exoU, exoY 

Initial denaturation 94°C for 2 minutes 30 

Denaturation 95°C for 30 seconds 

Annealing 58°C for 30 seconds 

Extension 68°C for 1 minute 

Final extension 68°C for 7 minutes 

algD, lasB, plcN 

Initial denaturation 95°C for 5 minutes 30 

Denaturation 94°C for 1 minute 

Annealing 60°C for 1,5 minutes 

Extension 72°C for 1 minute 

Final extension 72°C for 7 minutes 

toxA, plcH 

Initial denaturation 94°C for 2 minutes 35 

Denaturation 94°C for 30 seconds 

Annealing 55°C for 30 seconds 

Extension 72°C for 30 seconds 

Final extension 72°C for 7 minutes 

Annex 2. Ethics Committee and HUAP Director Authorization Letters. 



 

 

 



 

  

 



 

 


