CLONING OF A CELLULASE ENZYME

A) Digestion of DNA by restriction enzymes:

DNA 2ug

10XNEB#2 2ul

dH2O 14ul

NheI 1ul

HindIII 1ul

20ul

Incubate at 1hr, 37C

B) Agarose gel for the separation of DNA fragments:

1) 0.5g of agarose in 50ml of buffer

2) Microwave at high (press time) for 45 sec + 25 sec

cool to ~50C

3) Tape plexiglass tray with white tape

4) Add 2.5ul of 10mg/ml ethidium bromide to the tray

Pour agarose into the tray. Put in combs to make wells for loading the DNA

samples.

6) Let agarose to solidify at room temperature for ~30min.

7) Add 5ul 6X loading dye to the digested DNA samples and load 10ml into each lane of the agarose gel.

Loading dye contains 40% sucrose, 0.25% bromophenol blue

Lane#1 10ul 1Kb DNA Ladder

Lane#3 10ul uncut DNA (cellulase gene)

Lane#4 ,5 10ul N/H DNA (cellulase gene)

Lane#6 10ul uncut DNA (vector)

Land#7,8 10ul N/H DNA (vector)

8) Run gel at 100 Volts for 20-30 mins to separate DNA.

C) Analysis of DNA digestion by UV light:

1) Place the DNA gel with the tray on the UV box

2) Put the camera on top of the gel

3) Use face shield for protection and remove gloves to avoid contamination of the computer.

4) Open the program Kodak ID3.5 on the IBM computer

Click: Capture DC40

5) Exposure setting at gel photography, normal band; gel rotation at R

6) Turn on the UV lamp and take the picture of the gel

7) Turn off the UV lamp after the picture is taken.

8) Can fix the image intensity, etc. Can save the image as jpeg

9) Cut the DNA agarose band of interest from the gel. Lower band from the cellulase DNA and upper band from the vector

D) Purifiy the DNA from the agarose by the QIAquick Gel Extraction Kit.

E) Ligation of the cellulase DNA to the Vector:

2ml Vector (~4.5Kb)

13ml Insert (~1.7Kb), the cellulase gene

4ml 5X T4 DNA Ligase buffer

1ml T4 DNA Ligase

Incubate at room temperature for 1 hour

F) Transformation of the plasmid into bacteria, E. Coli DH5(

1) Mix 5ul of the ligation mix with 100ul of cells gently

2) Incubate cells on ice for 30 minutes

3) Heat-shock cells 45 seconds in a 42C water bath

4) Place on ice for 2 minutes

5) Add 0.9ml of TYP medium and grow cells for 1 hr at 37C

6) Spread cells onto LB Kanamycin rsisitance plates, 100ul, 200ul and 700ul

7) Incubate plates overnight at 37C for growth

G) Screening of clones

1) Pick colonies and put onto LB Kan plates with and without CMC substrate

2) Incubate plates overnight at 37C for growth

H) Analysis of clones

CMC (Carboxymethyl-cellulose) plate

1L LB medium -10g tryptone, 5g NaCl, 5g yeast extract

10g CMC - high viscosity, sigma

15g agar

1) Dissolve CMC in water first (warm with microwave or water bath to help dissolving)

2) Add media until everything dissolved

3) Add agar

4) Sterilize

5) Let cool to 50C

6) While stirring, add antibiotics

7) Pour plates

Let cool and store at 4C

Congo-Red Stain

1) Make 0.2% Congo-red in distilled water (0.2g in 100ml).

2) Remove colonies from test plate. Use soft brush or Q-tip and rinse bacteria off the plate with water.

3) Add enough Congo-red (~15ml) to plate and shake gently for 30 minutes.

4) Discard Congo-red solution and wash plate with 0.5M NaCl solution. (Use 2-3 changes). Zones of CMC hydrolysis around colonies will de-colourize with washing, leaving a yellow region against a red background.

*Use gloves and mask when weighing Congo-red. Avoid skin contact with the solution.

