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Materials:
· DNA of fish cell line (100 ng/µl)
· COI Universal Primers (forward and reverse)

COIF1 (5’-TCAACCAACCACAAAGACATTGGCAC-3’) 

COI R1 (5’-TAGACTTCTGGGTGGCCAAAGAATCA-3’)

· Centrifuge machine
· DNA sequencer 
Gene amplification and purification procedure:
· Partial region of mitochondrial gene cytochrome c oxidase subunit I (COI) is amplified by PCR using universal primers in a reaction volume of 50 µl containing following ingredients:
	Ingredient
	Volume/ sample
	Final Concentration 

	DDW
	38.8 µl
	-

	Buffer
	5.00 µl
	1×

	dNTPs
	1.00 µl (0.25 µl each)
	200 μM each

	Primer Forward
	0.4 µl
	5-10 p moles

	Primer Reverse
	0.4 µl
	5-10 p moles

	MgCl2
	2.0 µl
	2.5 mM


	Taq Polymerase
	0.4 µl
	1.5 U

	Total Volume
	48.0 µl
	-

	DNA (50 ng/µl)
	 2.0 (l
	100 ng


· Following thermal cycling steps are used with 35 repetitions for COI amplification: 
	Steps
	Temperature (°C)
	Time
	Cycle used

	Initial denaturation    
	95
	4 min
	1

	Denaturation   
	95
	30 sec
	35

	Annealing
	55
	30 sec
	

	Extension
	72
	2 min
	

	Final extension
	72
	10 min
	1

	  Storage
	4
	Forever/ till use
	


· The PCR products are then visualized on 2.0% normal agarose gel.
· Preparation of 2% agarose gel: 600 mg agarose is dissolved in 6 ml of 5X TAE and 24 ml of DDW. Agarose solution is heated to dissolve and 1.2 μl of ethidium bromide is added. Before cooling down to approximately 50˚C, solution is poured in casting tray with already adjusted gel comb. It is left to solidify at room temperature (RT) for 45 minutes before loading the gel with PCR product(s).
· Loading of PCR products: 2 μl of PCR product is mixed with 0.5 μl bromophenol blue and loaded in wells of the gel along with standard 100 bp DNA ladder/ marker to estimate the position of the desired band. 
· Running gel: 50 ml cold 5X TAE + 200 ml DDW is used as gel running buffer. Gels are run at 70 V for 20-30 min and the band patterns are then observed under the ultraviolet light. The image is photographed using gel documentations system. 
· The quality and quantity of PCR product(s) on agarose gel is assessed on transilluminator.  
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Fig. 1: Gel image showing: Lanes 1 & 16: 100 bp DNA ladder, Lanes 2-15: PCR products of ~700 bp size
· Purification of PCR product (for single band PCR product)
· Add 0.5 µl of Exonuclease I (10U) in 5.0 µl of PCR product and finally add 1.0 µl (1U) of SAP (Shrimp Alkaline Phosphatase).

· Mix well and incubate it for 15 minutes at 37°C.
· Stop the reaction by heating the mixture at 85°C for 15 minutes.
· Purification of Amplified PCR product (for multiple band PCR products)
· Gel extraction can be used for isolation of desired band from multiple bands, but this is laborious and not recommended for high throughput. Instead PCR conditions should be standardized to get single desired band on gel. 
Sequencing PCR Procedure:
· DNA sequencing is a very important technique by which the precise order of nucleotides of a DNA region is determined. Here, chain termination method is described to sequence DNA of around a kb size. The composition of 10 µl sequencing reaction mixture / setup is as follows:

	Component
	Volume/ reactions (µl)
	Concentration/reaction

	Nuclease free water
	5.75
	-

	BigDye® Terminator v3.1 
	1.0
	2.5X

	Sequencing Buffer
	1.75
	5X

	Primers
	0.5
	10 pmoles/µl

	Template
	1.0
	200 ng/µl

	Total Volume 
	10
	-


· Place the tubes into the thermal cycler. Run the following cycling program.
	Steps
	Conditions
	Cycles

	
	Temperature (˚C)
	Duration
	

	Initial Denaturation
	96
	60 sec
	

	Denaturation
	96
	10 sec
	
25

	Annealing
	50
	5 sec
	

	Extension
	60
	4 min
	

	Soak
	4
	Forever/ till use
	-


Post reaction cleanup (sequencing PCR product cleanup) and sequencer run
Ethanol precipitation:

· Transfer the reaction product into 1.5 µl tube.

· Add 12 µl of solution A (contains 11.5 µl nuclease free water+0.5 µl of 0.5 M EDTA) and mix well.
· Add 52 µl of solution B (contains 2.0 µl 3M Sodium acetate +50 µl of Ethanol), mix well and keep at RT for 15 minutes.
· Centrifuge the tubes at either RT or 4°C in a micro centrifuge for 20 minutes at ~12000 rpm.

· Remove the supernatant from micro centrifuge tube by aspiration. Remove as much liquid as possible at this step to prevent dye blobs.

· Wash the DNA pellets with 250 µl of 70% ethanol. 

· Centrifuge the tube briefly and decant off the ethanol carefully without disturbing pellet.
· Dry the pellet in air.
Resuspension of DNA pellet samples:
· Dissolve each pellet in 10 μl of HIDI Formamide loading solution and vortex for 10-20 seconds to ensure complete suspension. 

· Briefly centrifuge the tube to collect the samples at the bottom of the well and to remove bubbles. The DNA pellet must completely be dissolved at this step of centrifugation.

Denaturation, loading and running of samples:
· Denature the sample at 95˚C for 5 minutes in thermal cycler.
· Quick chill at 4˚C for 3 minutes

· Load the sample in 96 well plate.
· Centrifuge the plate at 1000 rpm for 1 minute to remove bubbles, if any.

· Put the plate in DNA sequencer machine to run the sample.
· After complete run in the machine, base call the result obtained from run, make consensus sequence and blast in nucleotide database to authenticate the species.

