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1.0 [bookmark: _Toc134623901]PROJECT DETAILS AND PURPOSE OF APPLICATION
[State the objective of executing this project.]
Monitoring for Legionella is important for public health reasons to identify environmental sources which can pose a risk of legionellosis. Many industries use water in production processes or in the workplace which can harbor this bacteria. Monitoring is also important for the validation of control measures and verification that these controls remain effective. 
According to ISO 11731:2017(E), the recommended method for the isolation and quantification of legionella in water samples is through culture methods. In their guidelines, Legionellae in a water sample is concentrated by membrane filtration, diluted, or directly plated. However, there are limitations to using culture methods to detect and quantify Legionella.    
The difficulty of cultivation of Legionella spp. from water samples remains a strenuous task even for experienced laboratories. The long incubation periods for Legionellae make isolation
difficult. In addition, the water samples themselves are often contaminated with accompanying
microbial flora, and therefore require complex cultivation methods from diagnostic laboratories.
In this report, quantification of Legionella pneumophila is done by quantitative Polymerase Chain Reaction (qPCR). Water samples from various parts of a building were collected in bottles and tested for L. pneumophila by both culture and qPCR to exhibit the recovery differences. The comparison is done through bacteria extraction by filtration followed by qPCR against culture growth done by a third-party service provider, Eurofins Mechem. 
Things to consider 
- Live & Dead
- Difference in amount used for culture vs qPCR
- Mention data from Eurofins
2.0 OBJECTIVE
	Experiment details
3.0 [bookmark: _Toc134623903]STUDY DESCRIPTION
4.0 MATERIALS
4.1 [bookmark: _Toc134623904]RESOURCES
4.1.1 [bookmark: _Toc134623905]GROUP LEADER
He/she shall ensure that all resources are available, staff is trained to the requirements stated before conducting laboratory work in the designated laboratories. 
4.1.2 [bookmark: _Toc134623906]PROJECT LEADER
The Project Leader is responsible to coordinate and liaise all incoming and/or outgoing project related samples with third parties and ensure that the project team and visitors (if any) comply with the requirements stated in this document. He/She is the key contact person to monitor and record the usage of the samples. He/She should ensure that all operators are well trained and competent.
4.1.3 [bookmark: _Toc134623907]LABORATORY ROOM IN-CHARGE/KEY OWNER
The Laboratory Room In-Charge shall maintain storage facilities to the requirements stated in this document. He/She is also responsible to manage the Sample Storage Keys, and document required records accordingly.
4.1.4 [bookmark: _Toc134623908]EUROFINS ?
4.2 [bookmark: _Toc134623909]EQUIPMENT
The following Table 1 below documents the equipment that will be required for the experimental runs.

Table 1: List of equipment
	Equipment Name
	Serial No.
	Location

	4°C Refrigerator, EKObasic Sample Prep
	410000006394
	Sample Prep Room

	BSC, Thermo Scientific 1300 Series A2 Class II
	410000006368
	

	Pipette - 1000 µL
	Z62758L
	

	Pipette - 200  µL
	X53249D
	

	Pipette - 20  µL
	W64416E
	

	Pipette - 10  µL
	W56221H
	

	Heat block, Thermomixer Comfort with shaking
	410000005616
	

	Vortex Mixer, Corning 6777
	S2030218
	

	Electronic Pipette Gun
	N/A
	

	Filtration Unit 
	N/A
	

	Vacuum Pump 
	N/A
	

	
	
	

	BioRad CFX96
	BR200728
	Instruments Room

	Microplate Centrifuge
	TT-E14-1132
	

	Picofuge
	NA
	Template Addition Room (TA)


	PCR Cabinets
	419000003199
	

	4°C Fridges
	410000006283
	

	-20°C Freezers
	410000006284
	

	Pipette - 1000 µL
	C006992352
	

	Pipette - 200  µL
	C006993052
	

	Pipette - 20  µL
	OZ00190
	

	Pipette - 10  µL
	C006992852
	

	Picofuge
	NA
	Master Mix Room

	PCR Cabinets
	419000002856
	

	4°C Fridges
	410000006285
	

	-20°C Freezers
	410000025985
	

	Pipette - 1000 µL
	KJ09437
	

	Pipette - 200  µL
	C006993455
	

	Pipette - 20  µL
	HH93920
	

	Pipette - 10  µL
	KJ08190
	




4.3 [bookmark: _Toc134623910]CONSUMABLES 
The following Table 2 below documents the consumables that will be required for the experimental runs.

Table 2: List of consumables
	Consumable 
	Supplier
	Catalog No.
	Date of Expiry
/Manufacture

	Pipette Tips - 1000 µL
	Axygen 
	TF-1000-L-R-S
	

	Pipette Tips - 200 µL
	Axygen
	TF-200-L-R-S
	

	Pipette Tips - 20 µL
	Axygen
	TF-20-L-R-S
	

	Pipette Tips - 10 µL
	Axygen
	TF-300-L-R-S
	

	Microtubes, 1.5 mL 
	Eppendorf
	EPPE0030108.051
	

	Microtubes,  5 mL
	Eppendorf
	EPPE0030108.310
	

	Hard-Shell 96-Well PCR Plates, Low Profile, Thin Wall, Skirted, Clear
	Bio-Rad
	HSP9601
	

	Microseal 'B' seal; Seal
	Bio-Rad
	MSB1001
	

	Filter Membrane (CNCA, 0.45um)
	?
	
	

	
	
	
	

	
	
	
	

	
	
	
	



4.4 [bookmark: _Toc134623911]REAGENTS
The following Table 3 below documents the equipment that will be required for the experimental runs.

Table 3: List of Reagents 
	Reagent
	Supplier
	Catalog No.
	Date of Expiry
/Manufacture

	E Lysis Buffer
	CGD
	N/A
	DOM: 

	1x PBS 
	Gibco
	70013-032
	DOE: 

	A1 Elution buffer
	CGD
	N/A
	DOM:

	Legionella PCR Kit
	CGD
	N/A
	N/A

	Nuclease - Free Water 
	QIAGEN
	163041698
	N/A



4.5 [bookmark: _Toc134623912]SAMPLES 
[Define the type of sample to be used in the course of this study. If Clinical samples will be used, insert a table with sample details i.e. Sample Name/ID/Type and any other information as required for this project.]
	No.
	Sample
	Volume (ml)

	1
	EQUIPMENT STORE
	500

	2
	PROD WASH AREA-1
	500

	3
	PROD WASH AREA-2
	500

	4
	PROD WASH AREA-3
	500

	5
	MAIN KITCHEN COUNTER-1
	500

	6
	MAIN KITCHEN COUNTER-2
	500

	7
	MAIN KITCHEN STOVE-1
	500

	8
	MAIN KITCHEN STOVE-2
	500

	9
	PASTRY AREA-1
	500

	10
	PASTRY AREA-2
	500

	11
	MAIN KITCHEN NEAR CHILLER-1
	500

	12
	MAIN KITCHEN NEAR CHILLER-2
	500

	13
	MAIN KITCHEN POINT
	500

	14
	MICRO KITCHEN SINK
	500

	15
	MOTHER CARE ROOM
	500

	16
	BEVERAGE COUNTER (ICE DISPENSER)
	500

	17
	SHOWER MALE
	500



5.0 [bookmark: _Toc134623913]METHODS 
5.1 [bookmark: _Toc134623914]qPCR
[bookmark: _Hlk134524297]300ml of water sample was vacuum filtered through a 50mm, 0.45µM CN-CA filter membrane to concentrate the sample. The membrane was aseptically transferred with forceps into a 5ml microcentrifuge tube filled with 1ml of 1x Phosphate-buffered saline (PBS) solution. The 5ml microcentrifuge tube was vortexed for 1 min and the solution is transferred into a 1.5ml microcentrifuge tube. The 1.5ml microcentrifuge tube was spun at 8000RPM for 5mins. The supernatant was removed until 100ul remains, after which 700ul of E Lysis buffer was added into the 1.5ml microtube and briefly vortexed. The samples were briefly centrifuged before being placed on a heat block at 80oC for 10 minutes. Next, the samples were centrifuged at 15,000 RPM for another 10mins. The supernatant was carefully removed by pipette and 150ul of A1 elution buffer was added to re-suspend the extracted DNA. The samples were stored at -20°C until analyzed. 

Digital PCR was used to quantify diluted standards in copies/ul. 

The positive control used for qPCR analysis is L. Pneumophila Serogroup 1 diluted 100kx while the non-template control used is nuclease – free water. The primer-probe set used to detect and quantify L. Pneumophila is designed by CGD.  The qPCR conditions and instrument used for the assay is as follows. 
<Insert pcr reaction table>

	MasterMix Component
	Per Reaction (μL)
	n Reaction + 28 Spare (μL)

	2X PCR reaction buffer
	10
	(n+28)*10

	Primer-probes mix
	5
	(n+28)*5

	Sub-Total (Master Mix)  
	15
	(n+28)*15

	Template: Sample/NC/PC/NTC
	10
	-

	Total Reaction volume per reaction
	25
	-



<Insert cycling conditions> 
	Step
	Stage
	Number of Cycles
	Temperature (°C)
	Time 
(Min : Sec)
	Acquiring

	Hold
	PCR Initial Heat Inactivation
	1
	95
	2:00
	-

	Cycling
	Denaturation
	45
	95
	0:05
	-

	
	Annealing + Extension
	
	60
	0:30
	FAM, HEX & Texas Red



<dPCR  to quantify standards in copies/ml>
<analyzed with standard curves then translated to copies/ml>
The cq values collected after the experiments were converted to copies/ml using a standard curve linear equation. The calculated quantified value is shown in table XX of section 5. 

5.2 [bookmark: _Toc134623915]CULTURE
500ml of the same water samples were sent to Eurofins Mechem for analysis. The test method used follows APHA 9222 B & H. 
6.0 [bookmark: _Toc134623916]RAW DATA 
[To indicate run files details and attach Raw data to document.]
	No.
	Sample Name
	GIS Calculated DATA
	Eurofins DATA

	
	
	Sg 1
copies/ml
	Sg 2-15
copies/ml
	Sg 1
cfu/ml
	Sg 2-15
cfu/ml

	1
	EQUIPMENT STORE
	0.14
	1.78
	3
	<0.01

	2
	PROD WASH AREA-1
	3.45
	80.14
	2
	<0.01

	3
	PROD WASH AREA-2
	1.32
	24.52
	3
	<0.01

	4
	PROD WASH AREA-3
	0.11
	5.28
	3
	<0.01

	5
	MAIN KITCHEN COUNTER-1
	0.76
	32.40
	2
	<0.01

	6
	MAIN KITCHEN COUNTER-2
	1.54
	22.32
	2
	<0.01

	7
	MAIN KITCHEN STOVE-1
	0.33
	0.87
	2
	<0.01

	8
	MAIN KITCHEN STOVE-2
	0.64
	10.81
	<0.01
	<0.01

	9
	PASTRY AREA-1
	1.49
	6.78
	2
	<0.01

	10
	PASTRY AREA-2
	1.61
	12.39
	2
	<0.01

	11
	MAIN KITCHEN NEAR CHILLER-1
	1.48
	26.31
	3
	<0.01

	12
	MAIN KITCHEN NEAR CHILLER-2
	1.06
	7.09
	2
	<0.01

	13
	MAIN KITCHEN POINT
	1.01
	31.02
	2
	<0.01

	14
	MICRO KITCHEN SINK
	7.12
	20.38
	3
	<0.01

	15
	MOTHER CARE ROOM
	14.24
	34.29
	2
	<0.01

	16
	BEVERAGE COUNTER (ICE DISPENSER)
	10.83
	184.48
	<0.01
	<0.01

	17
	SHOWER MALE
	0.74
	12.73
	<0.01
	<1



7.0 [bookmark: _Toc134623917]RESULTS ANALYSIS
[Present a description of results and discussion. Attach raw data to the technical report. Should there be any change and/or deviation in the course of the project, it must be documented. Deviation reports shall be attached to the technical report as well.]

Replicated analyses shall be carried to ascertain the repeatability of analysis. Inclusion of a control sample in subsequent analyses will serve to check for deviations from the established method.
Currently for Serogroup 2-15, the extraction + qPCR method hones higher legionella yield as compared to culture growth. This could be due to higher sensitivity of CGD method (qPCR). Additionally, CGD method does not take into account live and dead bacteria and therefore has a higher recovery rate.  
8.0 [bookmark: _Toc134623918]DISCUSSION 
qPCR is expected to detect more Legionella than culture because it detects genomic material, whereas culture detects only culturable cells or clusters of culturable cells as colony forming units
9.0 [bookmark: _Toc134623919]CONCLUSION 
[Define and present conclusions from work performed in a precise and unambiguous term.]

10.0 [bookmark: _Toc134623920]DEVIATION HANDLING 
[Provide deviation justifications and root cause; Attach Deviation report to this document]

11.0 [bookmark: _Toc134623921]APPENDIX 
[Include Appendix where applicable]
ORGANIZATION PROPRIETARY AND CONFIDENTIAL
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