Assessment of environmental factors in expression of heavy metal resistance genes in clinical Pseudomonas aeruginosa isolates associated with urinary tract infections.
Tables 

Table 1: Primers sequences for P. aeruginosa and heavy metal resistance genes
	Genes 
	Amplicon size
	Forward primer
	Reverse primer
	References

	16SrRNA  
	926 bp
	GGCGGATCTTCGGACCTCA
	TCCTTAGAGTGCCCACCCG
	Accession no.
AM930266.1

	copA
	 475 bp
	GAAATAGCTCATTGCCGAGGCGTT 
	CGGTCTCTACGAATACCGCTTCAA
	 (Muslim & Al-Saadi 2023)

	czcA
	 320 bp
	GTTCACCTTGCTCTTCGCCATGTT 
	ACAGGTTGCGGTGAAGGAGATCA
	(Bouskill et al. 2007)

	merA
	 431 bp
	TCGTGATGTTCGACCGCT
	TACTCCCGCCGTTTCCAAT
	(Luzia et al. 2008)

	ncc
	457 bp
	TGGTAGCTATATCGAAGAATGGAGT  
	TATGTTAGAGGCGAAGTCTTGGGTA
	(Ture et al. 2018)

	chrR
	350 bp
	ATGTCTGATACGTTGAAAGTTGTTA  
	CAGGCCTTCACCCGCTTA 
	(Hossain et al. 2022)



Table 2: PCR conditions for P. aeruginosa (16SrRNA) and heavy metal resistance genes 
	Genes 
	Cycles 
	Primary Denaturation
	Denaturation

	Annealing temp
	Extension
	Final Extension

	16SrRNA 
	25
	94°C 
2 min 
	94°C 
20 sec
	58°C 
20 sec
	72°C  
40 sec
	72°C
1 min

	copA
	30 
	94°C  
4 min 
	94°C
1 min 
	57-59°C
1 min 
	72°C  
1 min 
	72°C 
8 min

	czcA
	30
	95°C 
5 min 
	94°C
30 sec
	60-62°C
1 min
	72°C
1 min
	72°C  
7 min 

	merA
	30
	94°C 
1 min
	94°C 
1 min
	60°C
1 min
	72°C 
1 min
	72°C 
7 min

	ncc
	30
	94°C
5 min
	94°C 
30 sec
	57-59°C 
30 sec
	72°C 
45 sec
	72°C 
10 min

	chrR
	35
	95°C 
3 min
	94°C 
30 sec
	59°C 
40 sec
	72°C 
1 min
	72°C 
7 min



Table 3: Frequency of UTI patients and positive P. aeruginosa isolates in different regions of Balochistan
	Region
	Total number of collected samples
	Number of positive UTI samples
	Number of positive P. aeruginosa samples

	Quetta 
	112 (56%)
	87 (67.44%)
	7 (28%)

	Muslim Bagh
	10 (5%)
	6 (4.65%)
	3 (12%)

	Zhob 
	13 (6.5%)
	7 (5.43%)
	4 (16%)

	Kalat 
	15 (7.5%)
	6 (4.65%)
	3 (12%)

	Harnai 
	12 (6%)
	5 (3.88%)
	3 (12%)

	Qilla Saifullah 
	16 (8%)
	7 (5.43%) 
	2 (8%)

	Khuzdar 
	22 (11%)
	11 (8.52%)
	3 (12%)

	Total
	200
	129
	25



Table 4. Minimum inhibitory zones (mean±SD mm) of Cd, Ni, Co, Zn, Cr, Cu for P. aeruginosa from urine samples
	Heavy metals 
	Concentrations of Heavy Metals

	
	1M
	0.5M
	0.25M
	0.125M
	0.0625M
	0.0313M
	0.0156M
	0.0078M
	0.0039M

	Cd (mm)
	14.00±0.82
	14.33±1.89
	11.67±0.47
	10.67±1.25
	9.00±1.63
	8.33±1.25
	6.33±0.94
	0.00±0.00
	0.00±0.00

	Ni (mm)
	18.67±2.08
	18.00±1.73
	16.33±1.53
	14.33±2.52
	11.00±1.73
	9.00±1.00
	8.33±0.58
	6.00±1.00
	0.00±0.00

	Co (mm)
	11.00±1.00
	10.33±0.58
	10.33±0.58
	9.00±0.00
	8.67±0.58
	8.33±0.58
	7.33±1.53
	0.00±0.00
	0.00±0.00

	Zn (mm)

	12.09±1.00
	11.77±1.53
	10.49±1.00
	9.60±1.00
	8.20±0.58
	7.31±0.58
	6.28±1.15
	0.00±0.00
	0.00±0.00

	Cr (mm)

	10.00±1.00
	10.00±1.00
	9.67±0.58
	9.00±1.00
	8.00±1.00
	7.33±1.15
	5.33±1.53
	0.00±0.00
	0.00±0.00

	Cu (mm)

	9.67±1.15
	9.33±1.53
	9.00±1.00
	7.33±0.58
	6.67±0.58
	5.67±1.53
	0.00±0.00
	0.00±0.00
	0.00±0.00



Table. 5a: Heavy metals concentrations (ppm) from water samples in different regions of Balochistan (Mean±SEM)
	Regions
	CdW
	ZnW
	CrW
	CuW
	CoW
	NiW

	Quetta 
	0.34±0.026e
	0.76±0.052b
	0.53±0.015d
	0.86±0.025a
	0.24±0.035d
	0.26±0.020c

	Muslim Bagh
	0.11±0.004f
	0.62±0.002c
	0.97±0.002a
	0.70±0.027c
	0.16±0.017d
	0.38±0.059b

	Zhob
	0.84±0.039b
	0.79±0.004b
	0.28±0.001f
	0.76±0.030b
	0.44±0.035c
	0.40±0.021b

	Kalat 
	0.51±0.027d
	0.93±0.004a
	0.86±0.027b
	0.55±0.004d
	0.53±0.030b
	0.15±0.025c

	Harnai 
	0.95±0.020a
	0.49±0.008d
	0.40±0.005e
	0.27±0.002f
	0.53±0.026b
	0.41±0.032b

	Qilla Saifullah
	0.30±0.002e
	0.75±0.022b
	0.56±0.033d
	0.41±0.017e
	0.22±0.023d
	0.52±0.039a

	Khuzdar 
	0.59±0.043c
	0.53±0.012d
	0.62±0.017c
	0.30±0.002f
	0.68±0.005a
	0.46±0.043ab

	WHO
	0.2
	5
	0.5
	0.5
	 0.005
	0.5



Table. 5b: Heavy metals concentrations (ppm) from urine samples in different regions of Balochistan (Mean±SEM)
	Regions
	CdU
	ZnU
	CrU
	CuU
	CoU
	NiU

	Quetta
	0.13±0.019b
	0.60±0.008b
	0.52±0.010b
	0.45±0.016a
	0.18±0.014cd
	0.28±0.001b

	Muslim Bagh
	0.09±0.003cd
	0.55±0.027b
	0.64±0.009a
	0.36±0.026b
	0.23±0.031bc
	0.39±0.007a

	Zhob
	0.06±0.003d
	0.57±0.060b
	0.16±0.029e
	0.40±0.008ab
	0.20±0.030bc
	0.24±0.040b

	Kalat
	0.10±0.016bcd
	0.79±0.002a
	0.53±0.009b
	0.21±0.002c
	0.10±0.017d
	0.04±0.013d

	Harnai
	0.26±0.018a
	0.21±0.008c
	0.23±0.002d
	0.18±0.013c
	0.30±0.032b
	0.12±0.002c

	Qilla Saifullah
	0.11±0.001bc
	0.52±0.014b
	0.35±0.029c
	0.17±0.052c
	0.18±0.040cd
	0.41±0.021a

	Khuzdar
	0.09±0.007cd
	0.16±0.011c
	0.38±0.032c
	0.21±0.003c
	0.50±0.035a
	0.38±0.028a



Table.5c:  Correlation between heavy metal concentrations in water (ppm) and urine (ppm)
	Metal Concentration
	CdW
	ZnW
	CrW
	CuW
	CoW
	NiW

	
	1
	
	
	
	
	

	CdU
	0.457*
	1
	
	
	
	

	ZnU
	-0.423
	0.898**
	1
	
	
	

	CrU
	-0.830**
	0.198
	0.889**
	1
	
	

	CuU
	-0.0209
	0.205
	-0.105
	0.906**
	1
	

	CoU
	0.244
	-0.771**
	-0.151
	-0.530*
	0.518*
	1

	NiU
	-0.549**
	-0.323
	0.081
	0.051
	-0.412
	0.664**

	
	
	
	
	
	
	


** Indicating Pearson correlation coefficient at 0.01 level of significance whereas, * reflects Pearson correlation coefficient is at the 0.05 level of significance. 
Table.6a: Comparison of different quality variables of water samples in different regions of Balochistan (Mean±SEM)
	Region
	pH
	Total digestible solvents TDS (mg/L)
	Electric conductivity ( µs/cm)

	Quetta
	7.43±0.09bc
	346.33±0.88c
	493.33±4.67cd

	Muslim Bagh
	8.13±0.18a
	539.00±24.03b
	642.67±40.67b

	Zhob
	7.37±0.27bc
	633.67±30.33a
	895.33±32.50a

	Kalat
	7.40±0.25bc
	357.67±18.44c
	534.00±36.07c

	Harnai
	7.57±0.35abc
	697.67±9.39a
	900.67±19.47a

	Qilla Saifullah
	7.87±0.07ab
	225.67±37.81d
	421.00±21.08d

	Khuzdar
	7.13±0.09c
	551.33±17.68b
	673.33±23.78b



Table.6b: Correlation of different quality variables of water samples in different regions of Balochistan
	Parameters/Variables
	pH
	TDS
	EC

	pH
	1
	
	

	TDS
	-0.148
	1
	

	EC
	-0.192
	0.942**
	1


** Indicating correlation at 0.01 level of significance.
Table 7: PCR-based 16SrRNA and heavy metal resistance genes detection for P. aeruginosa   isolates and their frequency distribution.
	Genes 
	Total UTI positive isolates (n=129)

	16SrRNA for P. aeruginosa 
	25/129 (19.3%)

	copA
	22/25 (88%)

	czcA
	21/25 (84%)

	merA
	13/25 (52%)

	Ncc
	7/25 (28%)

	chrR
	8/25 (32%)
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