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U.S. Customs and Border Protection
Laboratory Methods
CBPL 03-01

DNA Extraction of Animal Muscle Tissue,

PCR Amplification, and Gel Electrophoresis

SAFETY STATEMENT
This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.

METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.
0.

SCOPE AND FIELD OF 




APPLICATION
This method allows for the DNA extraction of animal muscle tissue, and the subsequent PCR amplification and gel electrophoresis.  The method provides for the genetic identification of commodities provided for in Chapter 3 of the Harmonized Tariff Schedule of the United States (HTSUS).  Application to speciation of catfish is demonstrated in Appendix One (pages 5 to 6).

1.

REAGENTS AND MATERIALS

1.1

A microcentrifuge—13,000 rpm.

1.2

Thermocycler.

1.3

DC power source for gel electrophoresis.

1.4

Small microwave oven/unit (600 W).

1.5

A heating block.

1.6

A refrigerator with freezer (4 oC/-15 oC).

1.7

UV Illuminator.

1.8

Optional:  UV spectrophotometer.

1.9

Optional:  Vacuum centrifuge.

1.10

Assorted pipettors and pipet tips.

1.11

Spatula.

1.12

2-mL self-standing, screw-cap polyethylene microcentrifuge tube.
1.13

2-mL and 200-(L micro centrifuge PCR tubes.
1.14

Teflon tape.

1.15

Pasteur transfer pipets and bulbs.

1.16

Zipper lock bags.

1.17

Small hammer.

1.18

Chemically appropriate containers.

1.19

Absolute ethanol—100%.

1.20

Isopropanol, reagent grade.  Store in freezer.

1.21

Cetyltrimethylammonium Bromide (CTAB), 99% minimum purity.

1.22

EDTA, reagent grade.

1.23

General purpose agarose.

1.24

Ethidium Bromide solution (10 mg/mL).
1.25

Sodium chloride, reagent grade.

1.26

(-mercaptoethanol, reagent grade.

1.27

1M Tris-HCl.

1.28

Tris-Borate EDTA Buffer (TBE).

1.29

Proteinase K.

1.30

Glycogen.

1.31

Deoxynucleotide triphosphates (dNTPs).

1.32

10x PCR buffer.

1.33

Magnesium Chloride solution, 50 mM.

1.34

Taq DNA polymerase.

1.35

Oligonucleotide primers.

1.36

Chloroform, reagent grade.

1.37

Isoamyl alcohol, reagent grade.

1.38

Distilled water or better.

2.

SOLUTIONS TO PREPARE

2.1

CTAB Lysis Buffer

	CTAB (2%w/v)
	5g

	NaCl (1.4M)
	20.5g

	(-mercaptoethanol (0.2% v/v)
	0.5 mL

	0.500 M EDTA (20 mM)
	10 mL

	1 M Tris-HCl, pH 8.0 (100 mM)
	2.5 mL


Add enough distilled water to make 250 mL total volume.

2.2

70% (v/v) Ethanol/water mixture  Store in freezer.

2.3

Aqueous Proteinase K (20 mg/mL).  Store in freezer.

2.4

Aqueous Glycogen solution (50 mg/mL).  Store in Refrigerator.

2.5

Aqueous TE buffer (10 mM Tris-HCl, 1mM EDTA).

2.6

24:1 (v/v) Chloroform:Isoamyl alcohol.

3.

DNA EXTRACTION
CAUTIONS


(  NO VORTEXING!


(  AVOID SHEARING OF DNA!
NOTE:  Isoamyl alcohol and β-mercaptoethanol are malodorous.  Rinse pipets, tubes, etc. with either a 5% bleach or 5% acetic acid solution and then water to neutralize before disposal.

3.1

Mash sample by placing a small piece of muscle tissue in a small zipper lock bag.  Leave the bag unzipped to allow venting.  Using a small hammer, beat the sample to a pulpy consistency.
3.2

Place 100-200 mg mashed sample in a 2 mL microcentrifuge or screw cap tube.  (Store excess sample in zipper lock bag in freezer.)  Line threaded part of screw-cap tube with Teflon tape to prevent leakage.  Add 1 mL of CTAB buffer and 50 (L of Proteinase K solution.  Cap, swirl mixture, and place tube in a 65 °C heating block for 3 to 4 hours or overnight [duration depends on the degree of lysis:  a clear solution indicates complete lysis].  Invert/swirl sample tube once or twice during the digestion.

3.3.

Place tubes in refrigerator for 15 minutes.  Centrifuge at 13K rpm for 1 minute.

3.4.

Add 500 (L of chloroform:isoamyl alcohol mixture.  Invert tube several times.  Proteins, etc. will solidify at the interface.  Chloroform layer is at bottom of tube; aqueous layer on top contains DNA.  Centrifuge at 13K for 1 minute.

3.5

Transfer aqueous layer to a new tube – avoid transferring chloroform and solid material.  Discard chloroform layer in waste container. 

3.6

Repeat steps 3.4 and 3.5 with the extracted aqueous layer.

3.7

Add 50 (L of glycogen solution to the tube containing the aqueous layer, swirl to mix.  Add 600 (L of cold isopropanol.  Invert tube several times.  Let tube sit in freezer for 15 minutes.

3.8

Centrifuge for 1 minute at 13K rpm.  White DNA pellet should be visible at bottom of the tube.  Carefully decant or pipet off supernanant.

3.9

Add 1 mL of cold 70% ethanol.  Invert tube several times.  Centrifuge 1 minute at 13K rpm.  Carefully decant or pipet off supernatant, being careful not to disturb or loosen DNA pellet.

3.10

Repeat step 3.9.

3.11

Repeat step 3.9 using 1 mL of cold absolute ethanol instead of 70% ethanol.  

3.12

Place sample tube with cap off in vacuum centrifuge, no heat, and dry DNA for 10 minutes.  Alternatively, DNA pellet may be air dried overnight with cap ajar.

3.13

Dissolve DNA pellet in 500 (L of TE buffer.  Let pellet sit for 10 to 15 minutes to dissolve, and shake to mix.  If needed, obtain DNA concentration and purity reading for the sample using a UV-Vis spectrophotometer.
An absorbance of 1 unit at 260 nm corresponds to 50 (g of DNA.  Further, obtaining an absorbance ratio between 1.7 and 1.9 at 260/280 nm indicates pure DNA.  Protein is a typical contaminant.
4.

PCR AMPLIFICATION AND GEL 


ELECTROPHORESIS

NOTE:  The following procedures are general.  Specific thermocycler protocols and primers are given for each analysis.  Run a blank water sample and a known sample that amplifies.

4.1

Place 25 (L of the PCR master mix and 5 (L of the sample DNA in a PCR tube.

Generic Master Mix (1X)

	
	(L

	Distilled water or better
	35

	dNTPs (4 mM)
	2.5

	MgCl2 (50 mM)
	2.5

	10X PCR buffer
	2.5

	Primers (10 (M)
	

	Forward
	1.0

	Reverse
	1.0

	Taq DNA Polymerase
	2 units


NOTE:  Multiplex primer master mixes contain three or more primers with 1 (L of each primer in the Master Mix.

4.2

Utilize the PCR protocol in Appendix One (pages 5 to 6) for DNA amplification.

4.3

Prepare the agarose gel by placing 400 to 500 mg of agarose in a 125 mL Erlenmeyer flask.  Add 50 mL TBE buffer, and place a 30 mL beaker on top of the flask.  Swirl the mixture.

4.4

Place the assembly in a microwave, and heat on high power for 45 seconds.  Carefully, remove the beaker from the flask, and swirl to mix.  Cool the solution by passing cold tap water over the flask in a sink for one minute, constantly swirling the mixture.  Add 2 (L of ethidium bromide solution.  Swirl to mix.

4.5

Pour the gel mix into a gel tray equipped with a sample comb which will create the proper number of wells for the analyses.  Let the gel set for 10 to15 minutes.  Carefully remove the sample comb.

4.6

Use 7-(L sample and 2-(L loading dye per well.  In one well, place 5 (L of a DNA ladder that will bracket the expected size range of the PCR amplicons.  Use TBE buffer as the running buffer in the gel tray.
4.7

Run gel with sample wells at the black electrode (DNA is negatively charged), with an operating current between 40 to 50 mA.  Proceed until the dye front reaches the middle (or slightly past—60%) of the gel.  Turn off the power supply, and place the gel on a UV illuminator to visualize the sample bands.

4.8

Interpret unknown samples by comparing with the known samples using the presence/ absence of amplicon bands and their respective size in base pairs (bp).

5.

BIBLIOGRAPHY
This list is provided for general guidance and should not be considered exhaustive.  The user is expected to seek current references pertaining to this method.

NOTE:  The gel electrophoresis procedure was obtained from general literature.
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Thongpan, A. et al.  “Genomic Identification of Catfish Species by Polymerase Chain Reaction and Restriction Enzyme Analysis of the Gene Encoding and Immunoglobulin M Heavy Chain Constant Region.”  Aquaculture.  156.  1997.  Pp 129 to 137.  Techniques for Pangasius primers and PCR protocols were derived or modified from this publication.
5.3
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APPENDIX 1
PCR PROTOCOL—Application to catfish speciation

SPECIES

(  Ictalurus punctatus (Catfish)

(  Pangasius bocourti (Basa)
(  Pangasius hypophthalmus (Sutchi/ Swai/Tra)

The following primer pairs are used in multiplex mixtures.  The primers produce an amplicon identifying the following:

	Primer
	Identity
	Band (bp)

	CH4
	Catfish
	300

	PBASA-CB
	Basa
	550 or 800

	PTRA-CB
	Tra
	900


CH4 and Cytochrome B (CB)

CH4 - F:  TCCCCAAGGTTTACTTGCTCGCTCC

CH4 - R:  CGATGGATCTGGATATGTGGCGCAC

PTRA-CB-F:  GATGAGTCATCCGCAACTTACATGCC

PTRA-CB-R:  GTCATCCTGCTAGGGGGTTTAGGAC

PBASA-CB-F:  AACACGATTCTTCGCATTCC

PBASA-CB-R:  CGCCGATTCAGGTTAGGATAAA

Master Mix 1:  (Basa & Tra Identification)

CH4—F and R
PTRA-CB—F and R
PBASA-CB—R

Master Mix 2:  (Basa Only Identification)

CH4—F and R
PBASA-CB—F and R
Thermocycler Protocol
	Step No.
	Temp (°C)
	Time (min:sec)

	1
	94
	2:30

	2
	94
	0:45

	3
	54
	0:45

	4
	72
	0:45

	5
	Repeat from Step 2 34x

	6
	72
	5:00

	7
	4
	END


See  Figure 1 (page 6) for Agarose gel of sample PCR.
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Application to Catfish Speciation:  Agarose Gel of PCR Products
J.E.N. Gutierrez:  August 11 2005
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