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  1)   AGAROSE GEL ELECTROPHORESIS
PRINCIPLE
            Agarose gel electrophoresis is a widely used method that separates molecules based uponcharge, size and shape. It is particularly useful in separating charged biomolecules such as DNA, RNA and proteins.Agarose gel electrophoresis possesses great resolving power, yet is relatively simple andstraightforward to perform. The gel is made by dissolving agarose powder in boilingbuffer solution. The solution is then cooled to approximately 55oC and poured into a mold

containing a comb thatSamples are prepared for electrophoresis by mixing them withcomponents that will give the mixture density, such as glycerol or sucrose. This makes the samples denser than the

electrophoresis buffer. These samples can then be loaded with a micropipette or transfer

pipet into wells that were created in the gel by a template during casting. The dense

samples sink through the buffer and remain in the wells.

A direct current power supply is connected to the electrophoresis apparatus and current is

applied. Charge molecules in the sample enter the gel through the walls of the wells.

Molecules having a net negative charge migrate towards the positive electrode (anode)

while net positively charged molecules migrate towards the negative electrode (cathode).

Within a range, the higher the applied voltage, the faster the samples migrate. The buffer

serves as a conductor of electricity and to control pH. The pH is important to the charge

and stability of biological molecules.

Agarose is a polysaccharide derivative of agar. In this experiment, UltraSpec Agarose is

used. This material is a mixture of agarose and hydrocolloids which renders the gel to be

both clear and resilient. The gel contains microscopic pores which act as a sieve. The

sieving properties of the gel influences the rate at which a molecule migrates. Smaller

molecules move through the pores more easily than larger ones. Molecules can have the

same molecular weight and charge bur different shapes. Molecules having a more

compact share (a sphere is more compact than a rod) can move more easily through the

pores.

Factors such as charge, size and shape, together with buffer conditions, gel concentrations

and voltage, affects the mobility of molecules in gels. Give two molecules of the same

molecular weight and shape, the one with the greater amount of charge will migrate faster.

In addition, different molecules can interact with agarose to varying degrees. Molecules

that bind more strongly to the agarose will migrate more slowly
MATERIALS REQUIRED

Agarose powder

Ehidium bromide

Sample loading dye

UV illuminator

Electrophoresis tank

DNA sample
PROCEDURE
1. Prepare gel solution as outlined under Recipes section.

2. Pour the gel when the agarose has cooled to about 55° C. Insert the proper comb for the

particular gel rig. The gel should be allowed to cool until it has set (it will turn whitish and

opaque when ready). The amount of agarose depends on the size of the gel rig. Gels

should be fairly thin, approximately 1/4 to 1/2 inch.

3. Carefully remove the comb and place the gel in the gel rig with the wells closest to the

cathode (black) end. Cover the gel with 1X TAE running buffer.

4. Cut a piece of parafilm and place a 5 μl drop of glycerol loading dye onto the waxy side

for each sample to be loaded.

5. Keeping samples on ice, pipette up 5 μl of a sample, wipe the excess oil

from the pipette tip with a Kimwipe and add the sample to one of the drops of loading dye.

6. Switch the pipette tip to another pipette set for 10 μl. Mix the sample and loading dye

by filling and emptying the pipette a few times then load the mixture into a well.

7. Continue loading the rest of the samples, placing 5 μl of 1 Kb ladder at both ends of the

series of samples and between every 10 samples.

8. Place the cover on the gel rig and run the samples towards the anode (red) end. For a small gel,

we set the power pack to about 60 ma. For a large gel, we use about 120 ma.

Milliamperage increases during the run, so check it periodically. Stop the run before the

bromophenol blue loading dye front exits the gel.

9. Turn off the power pack, remove the gel and place it in a stain box with 40 μl ethidium

bromide: 200 ml 1X TAE for approximately 45 minutes. NOTE: Ethidium bromide is light

sensitive and must be stored in darkness.

10. Visualize with U.V. light (take proper precautions!) and photograph with a

polaroid Photo documentation camera.

11. Dispose of the gel properly. (check to see how your facility handles disposal of ethidium

bromide).

2).CHROMOSOME DNA ISOLATION FROM BACTERIA
PRINCIPLE AND PROCEDURE

1. Spin down 50-100 ml well-grown bacteria, 3600 rpm,15min.

2. Resuspend bacteria with 20 ml Buffer S, immediately add 100 µl Proteinase K (10 mg/ml). Vortex to make sure no chunks.

3. Add 2 ml of 20% SDS, mix gently by inverting.

4. Incubate the mixture at 65 oC for 1 hr with inverting every 15 min.

5. Add 10 ml of phenol and 10 ml of chloroform, mix thoroughly by inverting for 5 min, spin at 3600 rpm for 20 min.

6. Transfer supernatant to a new tube, add 0.6 volume of isopropanol. Mix gently by inverting. You will see cotton-like genomic DNA.

7. Hook out the cotton-like DNA to a 1.5 ml tube; wash with cold 70% ethanol.

8. Dry DNA at RT, dissolve DNA in 500 µl H2O (50 oC or 4 oC overnight). 

9. Add 5 µl DNase-free RNase A (20 mg/ml stock) to the DNA. Incubate at 37 oC for 30 min.

10. Add 500 µl phenol, mix, spin at 3600 rpm for 20 min. Repeat phenol extraction once if necessary.

11. Transfer supernatant to new tube, add 1/10 volume of 3M sodium acetate and 2 volume of ethanol, mix gently. You will see cotton-like DNA.

12. Hook out the cotton –like DNA, wash with cold 70% ethanol.

13. Dissolve DNA in 400 µl sterile H2O.

Yield: ~350 µg of genomic DNA from 100 ml of Desulfovibri vulgaris Hildenborough culture. 
Solutions
Buffer S
	 
	 
	Stock
	200 ml

	Tris-HCl (pH8.0)
	100 mM
	1M
	20 ml

	EDTA (pH8.0)
	100 mM
	0.5M
	40 ml

	NaCl
	1.5M
	5M
	60 ml

	CTAB
	1%
	10%
	20 ml


CTAB/NaCl solution: 10% CTAB in 0.7 M NaCl

Dissolve 4.1 g NaCl in 80 ml distilled H2O and slowly add 10g CTAB (Sigma M-7635) while heating and stirring. Adjust final volume to 100 ml.

CTAB: Hexadecyltrimethylammonium bromide; Cetyltrimethylammonium bromide; Cetrimonium Bromide; Cetab; Centimide

Proteinase K (10 mg/ml)

Buffer

	Glycerol
	5 ml
	 

	1 M Tris-HCl (pH8.0)
	0.1 ml
	 

	CaCl2·2H2O
	0.0384 g
	if CaCl2, 0.029 g

	H2O
	to 10 ml
	 


Dissolve 100 mg Proteinase K in 10 ml of Buffer. Aliquot and store at -20oC.

3M sodium acetate (pH5.2)

Dissolve 204.15 g of sodium acetate·3H2O in 300 ml of H2O. Adjust pH to 5.2 with glacial acetic acid. Adjust final volume to 500 ml. Sterilize by autoclaving.

      3).      COMPETENT CELL PREPARATION

PRINCIPLE
The procedure to prepare competent cells can sometimes be tricky. Bacteria aren't very stable when they have holes put in them, and they die easily. A poorly performed procedure can result in cells that aren't very competent to take up DNA. A well- performed procedure will result in very competent cells. The competency of a stock of competent cells is determined by calculating how many E. coli colonies are produced per microgram (10 -6 grams) of DNA added. An excellent preparation of competent cells will give ~108 colonies per ug. A poor preparation will be about 10 4 / ug or less. Our preps should be in the range of 10 5 to 10 6.

In this experiment you will be making competent cells, transforming them with a plasmid and calculating their competency. There will be a lab report due for this lab.
PROCEDURE
This procedure must be performed under sterile conditions. Use only autoclaved plastic-ware and always work with a flame in front of you. Also, bacteria are very labile in high calcium, so keep the bacteria on ice and away from the flame at all times to keep them viable.

1. (This step will be performed for you before you come into lab). Pick a single colony from a freshly grown plate of E. coli and disperse it in 100 ml of LB media in a 1 L flask. Incubate the culture at 37oC with vigorous shaking for approximately 3 hours. Cell density is monitored by determining OD600 and should be less than 10 8 cells / ml (log phase of growth - the most healthy bacteria).

 2. Transfer 50 ml of this culture to a 50 ml conical tube and centrifuge at 2,000 rpm for 10 min. (Sorvall HS-4 rotor) in room 312.

 3. Decant the supernatant into waste beaker (this must be sterilized before being dumped down the drain). Resuspend the pellet in 10 ml of ice cold 0.1 M CaCl2. This is most easily done by resuspending in 1 ml, using the P1000 pipette and then adding 9.0 ml. Cut about 0.5 cm from the end of the blue tip before pulling E. coli through it, since the cells are fragile in this high calcium solution and may lyse if sheared. After they have been resuspended, centrifuge at 2,000 rpm for 10 min. (Sorvall HS-4 rotor).

4. Decant the supernatant into waste beaker (to be autoclaved later). Resuspend the pellet in 1.0 ml of ice cold 0.1 M CaCl2
  4)  RESTRICTION DIGESTION
 PRINCIPLE

               The following is a generalized example of a restriction digest. Estimate the amount of DNA needed in your digest and scale up accordingly. To visualize a digest on an ethidium bromide-stained agarose gel, you will need to take the size of the fragments and the total size of the clone DNA into account (e. g. 10-50 ng of intact lambda-sized genomes (~50 kb) are easily seen on gels but if cut into small (~1kb fragments), the relative proportion of the clone DNA in each fragment is ~ 1/50 and more DNA (500-1000 ng) should be loaded in order to see them). 

If preparing a large number of digests at a time and the DNAs are at the same concentration, prepare a cocktail of the reaction mix then divide it among the tubes of DNA.

     Time required: 

1.5 hours 
PROCEDURE: 
A general rule of thumb is to use 1 µg clone DNA/ 10 µl in the final digest reaction mix (Maniatis recommends 1 µg/20 µl).

Reaction Mix: 
10 X buffer-1.0 µl
enzyme2-3 units restriction enzyme-0.5 µl

1 µg DNA (determine concentration on a gel before setting up digest)- 1-8.5 µl

Bring volume to 10 µl with sterile dH2O

1. Put the water and buffer into the tube first, then add the enzyme (avoid putting enzyme into water first, as it may start to break down). Put the DNA in last and mix by tapping the tube with your finger. 

2. Quickspin to remove bubbles (DNA will adhere to bubble surface and becomes inaccessible to the enzyme). Incubate at the recommended temperature for 1 hour. 

3. Stop the reaction by adding 2.5 µl 5 X Ficoll dye mix if the sample is to be loaded directly onto a gel; otherwise stop the reaction by placing it at -20 degrees C or add 0.5 µl of 0.5 M EDTA.

5)    BLUE WHITE SCREENING
PRINCIPLE 
The blue-white screen is a molecular technique that allows for the detection of successful ligations in vector-based gene cloning. DNA of interest is ligated into a vector. The vector is then transformed into competent cell (bacteria). The competent cells are grown in the presence of X-gal. If the ligation was successful, the bacterial colony will be white; if not, the colony will be blue. This technique allows for the quick and easy detection of successful ligation, without the need to individually test each colony. An example of such a vector is the artificially reconstructed plasmid pUC19.

PROCEDURE
Preparation of Competent Cells: 
This part of the procedure will work only if the cells are stored in ice at all times except during centrifugation and the heat-shock process.
    1 Obtain 2 microcentrifuge tubes. Label one “ligation cells” and the other “control  cells”.

  .2 Pipette 1ml of E. coli culture into both microcentrifuge tubes and

         place on ice for 15 minutes.

   3 Centrifuge the cells for 5 min. Discard supernatant.

  .4 Add 400µl Tfbl, resuspend and ice for 15 min.

   5 Centrifuge the cells for 5 min. Discard supernatant.                                     

   6 Resuspend in 40µl of TfbII, ice for 15 min and use immediately.

     At this stage the cells are competent and ready to be transformed.
  . Transformation of Bacteria: 
   .1 Add 10µl of the ligation reaction from part I into the tube labeled                         “ligation cells”. Add 10µl of the control from part I to your “control cells” from part II.

   .2 Incubate for 15 min on ice.

  .3 Using the water bath, heat-shock the mixture for 2-3 min at 37°C.

  .4 Immediately transfer to ice for 5 min.

  .5 Add 1ml of LB and incubate the tube for 30 min in a 37°C incubator
  46 During the incubation period, obtain two “LB” agar plates and two “LB + Amp + X-gal” agar plates and label them with your name. Label one LB plate and one LB + Amp + X-gal plate “ligation reaction”. Label the two remaining plates “control”. 
  .7 After the cell mixtures have incubated for 30 min, remove from 37°C. Centrifuge tubes at 5000rpm for 3 min, decant, and resuspend pellet in the remaining supernatant. (Alternatively, you can remove all the remaining supernatant and add 100µl of LB and resuspend.)  Plate half of “ligation cells” onto your ligation reaction LB plate and the other half of these cells onto your control LB plate. Repeat this procedure with the control cells. Place the plates in the incubator.
   8  Keep plates at 37°C for 24 hours.

           
       6)    CHROMOSOMAL DNA EXTRACTION
PRINCIPLE

polymerase chain reaction (PCR) has reduced the amount and need for purity of

nucleic acids used for many genetic analyses; however, larger amounts of purer

DNA or RNA still potentially are needed for some applications, including restriction

fragment polymorphism analyses (RFLP), minisatellite analyses, library construction

and DNA cloning protocols, and microchip surveys. Although many

plants yield a large amount of nucleic acids that are pure enough for these latter

types of studies when previously published protocols (most of which are CTAB

extraction protocol derivatives of earlier publications, e.g., Doyle and Doyle

[1987]) are used, other plants may yield contaminating substances that

coprecipitate with the DNA in the final steps of these protocols. and, in

extreme cases, attempts to rehydrate alcohol-precipitated DNA results in a viscous

slurry. The greater the contamination, the greater the possible interference with

further manipulations of the DNA, such as treatment with enzymes or subsequent

electrophoresis. Here we show that for 6 taxonomically distant plant species,

pectinase treatment of extracted DNA contaminated with such substances modifies

the substances so that they are removed more easily.

Although protocols have been provided for using pectinase in DNA extraction

(Rether et al., 1993; Okada et al., 1997), in our hands, with species that yield

substantially contaminated DNA such as red oak (Quercus rubra; Fagaceae) and

American chestnut (Castanea dentata; Fagaceae) used here, the resultant DNA

was either somewhat to extensively degraded or contaminated to a degree that interfered

with electrophoresis. Previously published protocols also required more

steps and the use of phenol and/or ethylene glycol monoethyl ether. To remedy

this, we have developed an alternative set of protocol steps that potentially reduces

the “hands-on” time for extraction and eliminates exposure to the organic

solvents noted above while yielding purer DNA. A streamlined protocol will be

given first, followed by a list of comments on the numbered steps. This protocol

is designed to be used with 1.5- to 2-mL microcentrifuge tubes but can be scaled

differently by maintaining similar proportions of ingredients.

PROCEDURE

1. Fresh or frozen leaf
material (approximately 200 mg) is placed in a 2-mL

microcentrifuge tube. Liquid nitrogen is added to the tubes and simultaneously

used to cool a plastic grinding rod. Once thoroughly frozen, the tissue

is ground to a fine powder (usually with 2-3 additions of fresh liquidnitrogen)1.

2. Then, 1.2 mL of modified CTAB (2X CTAB solution [Hillis et al., 1990;

p.369] to which 0.010 mL 2-mercaptoethanol was added freshly just before

use) is aliquotted onto the still-frozen tissue. The grinding rod is used to mix

the tissue-CTAB solution thoroughly.

3. Tubes are incubated in a 68°C waterbath 12 h (overnight).

4. Allow tubes to cool to room temperature. Add 0.4-0.6 mL chloroform and

mix thoroughly. Spin at maximum speed in a microcentrifuge (approximately

12,000 rpm) and save the supernatant (aqueous layer) to a new tube2.

5. Precipitate the supernatant with 0.6 mL of 2-propanol. Mix thoroughly at

room temperature.

6. Spin tubes at maximum speed in a microcentrifuge tube, pouring off the

supernatant.

7. Dry the precipitate and add 0.1 mL of 15 mM EDTA (e.g., diluting a

500 mM stock solution made at pH 8) to which 0.0001 mL of ribonuclease

A stock solution (10 mg/mL) has been added3.

8. Incubate 30 min in a 37°C waterbath, or until the precipitate is hydrated, and

add 0.02 mL modified pectinase solution (Sigma pectinase catalogue number

P4716 [St. Louis, MO]; approximately 442 units pectinase per mL),

which is made by using 97 parts of the supplied pectinase solution mixed

with 3 parts of 500 mM EDTA (pH 8) stock solution. Incubate 6-12 h (overnight)

until the DNA solution is watery (i.e., no longer viscous)3.

354 Rogstad et al.

9. If the solution is still viscous, add 0.01 mL modified pectinase (97 parts: 3

parts as before) and incubate further as described in step 8. When digestion

is complete enough (i.e., solution indistinguishable from water), add water

to a total volume of 0.4 mL, and agarose gel purify as described in Rogstad

(1993) with the following changes: run the minigel at ca. 45-50 mA for

30 min, withdraw the solution remaining in the loading pockets, refill the

pockets with running buffer (1 X TBE), and run the minigel at 45-50 mA for

15 min. A clear band of genomic DNA should be evident under long-wave

UV light (ethidium bromide is added to the gel solution just before pouring

the gel) running slower than the contaminants. Cut the DNA band from the

gel and digest the agarose with agarase according to the instructions from

.

         7)   TRANSFORMATION

PRINCIPLE
             Inserting a foreign plasmid into a bacteria cell which results in a new genetic trait is called transformation. Bacterial

transformation involves the transfer of genetic information on a plasmid by the direct uptake of this exogenous, or

foreign, DNA into the bacteria cell of interest that results in the acquisition of a new genetic trait that is stable and

heritable. Because bacterial cells contain enzymes called endonucleases, better known as restriction enzymes, which

degrade linear pieces of foreign DNA starting at the ends and working inwards, the DNA is contained on a plasmid.

Plasmids are circular and immune to endonuclease attack. Plasmids are also used because they will be replicated and

transmitted to daughter cells. Plasmids can be naturally occurring DNA molecules or can be recombinant DNA

molecules. Plasmids can be engineered through a process that starts with cutting DNA with restriction enzymes to

include a piece of foreign DNA that contains a specific gene of interest. Plasmids are very convenient vectors for

introducing new genetic material, or transferring genes, into bacterial cells. By putting a gene of interest into a

plasmid the transformed bacteria will express that gene and scientists can use that expression for the production of a

needed protein or for selection purposes. Bacterial transformation is essential to the field of molecular
PROCEDUER 
  .1 Add 10µl of the ligation reaction from part I into the tube labeled                         “ligation cells”. Add 10µl of the control from part I to your “control cells” from part II.

  .2 Incubate for 15 min on ice.

  .3 Using the water bath, heat-shock the mixture for 2-3 min at 37°C.

  .4 Immediately transfer to ice for 5 min.

  .5 Add 1ml of LB and incubate the tube for 30 min in a 37°C incubator

   6 During the incubation period, obtain two “LB” agar plates and two “LB + 
     Amp +      X-gal” agar plates and label them with your name. Label one LB plate
      and   one LB + Amp + X-gal plate “ligation reaction”. Label the two remaining

       plates “control”. 
 .7 After the cell mixtures have incubated for 30 min, remove from 37°C. 
     Centrifuge   tubes at 5000rpm for 3 min, decant, and resuspend pellet in the 
     remaining supernatant. (Alternatively, you can remove all the remaining supernatant 
     and add 100µl of LB and resuspend.)  Plate half of “ligation cells” onto your 
    ligation reaction LB plate and the other half of these cells onto your control 
     LB plate. Repeat this procedure with the control cells. Place the plates in the incubator.
   8  Keep plates at 37°C for 24 hours.

8) PLATING OF OPHAGE
PRINCIPLE

In class we discussed the biology of the bacteriophage λ and the use of λ-derived

cloning vectors for the production of libraries. In the lab we can visualize a λ infection of

E. coli by the production of plaques on a lawn of host bacteria growing on a semisolid

media on a plate. A plaque derives from the infection of a single bacterium by a single

virus particle. The progeny particles infect neighboring bacteria which in turn release

another generation of daughter virus particles. If bacteria are growing in semisolid media

(containing e.g. agarose or agar), the diffusion of the progeny virus particles is limited.

Under these circumstances, the successive rounds of infection is a spreading zone of lysis

that eventually becomes visible to the naked eye as a clear area in an otherwise turbid

background of bacterial growth..In order to generate visible plaques, it is necessary to infect E. coli with an appropriate number of virus particles. The use of too few virus particles will result in inadequate plaque development on the E. coli lawn.
 The use of too many λ particles in the transfection process will result in an over infection of the E. coli. When too large a

number of plaques are developed on the lawn of bacteria individual plaques are not

distinct, as they overlap. In this situation the plate is said to be confluent. The amount of

phage to be used in a transfection must be determined empirically; that is, a number of

phage dilutions must be prepared and used to transfect host bacteria. The titer of the library can be calculated from the number of plaques on the plate. The titer is expressed in number of plaque forming units per ml (pfu/ml). The exercise in this week’s lab is designed to provide you with an opportunity to become more independent in the development of laboratory protocols. Precise "cookbook instructions" on how to, for example, prepare the dilutions of λ will not be provided. Preparing for this exercise will therefore require more thought on your part than previous exercises. However, you will be provided with enough information to determine precisely what steps you need to make. In addition, your instructor and teaching assistant will be available to help you establish your protocol.
PROCEDURE

1. Grow a 15 ml culture of E. coli at 37 oC for 4-6 hours in L Broth containing 0.2%

maltose and 10 mM MgSO4. It is critical the cells not grow past an OD600 of 1.0 since

such a culture will contain a significant number of dead cells. Phage can adhere to

dead cells as well as to live ones.

Growth in maltose induces production in E. coli of the λ receptor (lamB) protein

which is necessary for maltose transport. Mg++ ions also aid phage adsorption.

2. Pellet the bacteria at 2,000 rpm for 10 minutes.

3. Gently resuspend the cells in half the original volume with sterile10 mM MgSO4.

4. Dilute the cells to an OD600 of 0.5 with sterile 10 mM MgSO4.

PREPARING DILUTIONS OF λ

1. Make a series of dilutions from 1 X 10-2 to 1 X 10-6 in an eppendorf tube. Don't

panic! Your instructor will help you figure out how to do this. However please give

it some thought before you come to class. These dilutions will be made with phage

dilution buffer and will be in a final volume of 1 ml. What would be an appropriate

control tube in this series of dilutions? When planning your dilutions remember it is

generally more difficult to pipette small volumes accurately. It is always more accurate to pipette a larger volume!

The following table may be helpful in planning your dilutions:

Dilution                                      Phage Stock (μl)     Phage Dilution Buffer (μl)
	10-2
	
	

	10-3
	
	

	10-4
	
	

	10-5
	
	

	No Phage
	
	


1. Dispense 0.1 ml of each dilution to be assayed into a sterile test tube.

2. Add 0.1 ml of plating bacteria to each tube. Mix by shaking or vortexing. Incubate for

20 minutes at 37 OC to allow the bacteriophage particles to adsorb to the bacteria.

3

3. Add 3.5 ml of molten 47 OC top agar to the first tube, vortex it gently and immediately

pour the entire contents of the tube onto the center of a labeled plate containing

hardened bottom agar (LB). Try to avoid creating air bubbles. Swirl the plate gently

to ensure an even distribution of bacteria and top agar.

4. Close the plates and let them stand for about 5 minutes at room temperature to allow

the top agar to harden. Invert the plates and incubate at 37 OC. Plaques begin to

appear after 7 hours of incubation and should be counted or refrigerated no later that 16

hours after incubation.

5. The next morning, score the plates. Calculate the titer of the phage preparation you

were provided with. Show how you did your calculations!
9)   O PHAGE LYSIS OF LIQUID CULTURE
PRINCIPLE

The bacteriophage λ and the use of λ-derived cloning vectors for the production of libraries. In the lab we can visualize a λ infection of E. coli by the production of plaques on a lawn of host bacteria growing on a semisolid media on a plate. A plaque derives from the infection of a single bacterium by a single virus particle. The progeny particles infect neighboring bacteria which in turn releaseanother generation of daughter virus particles. If bacteria are growing in semisolid media (containing e.g. agarose or agar), the diffusion of the progeny virus particles is limited. Under these circumstances, the successive rounds of infection is a spreading zone of lysis

that eventually becomes visible to the naked eye as a clear area in an otherwise turbid

background of bacterial growth..In order to generate visible plaques, it is necessary to infect E. coli with an appropriate number of virus particles. The use of too few virus particles will result in

inadequate plaque development on the E. coli lawn. The use of too many λ particles in the transfection process will result in an over infection of the E. coli. When too large a

number of plaques are developed on the lawn of bacteria individual plaques are not

distinct, as they overlap. In this situation the plate is said to be confluent. The amount of

phage to be used in a transfection must be determined empirically; that is, a number of

phage dilutions must be prepared and used to transfect host bacteria. The titer of the library can be calculated from the number of plaques on the plate. The titer is expressed in number of plaque forming units per ml (pfu/ml). The exercise in this week’s lab is designed to provide you with an opportunity to become more independent in the development of laboratory protocols. Precise "cookbook instructions" on how to, for example, prepare the dilutions of λ will not be provided. Preparing for this exercise will therefore require more thought on your part than previous exercises. However, you will be provided with enough information to determine precisely what steps you need to make. In addition, your instructor and teaching assistant will be available to help you establish your protocol.
PROCEDURE

1. Grow a 15 ml culture of E. coli at 37 oC for 4-6 hours in L Broth containing 0.2%

maltose and 10 mM MgSO4. It is critical the cells not grow past an OD600 of 1.0 since

such a culture will contain a significant number of dead cells. Phage can adhere to

dead cells as well as to live ones.

Growth in maltose induces production in E. coli of the λ receptor (lamB) protein

which is necessary for maltose transport. Mg++ ions also aid phage adsorption.

2. Pellet the bacteria at 2,000 rpm for 10 minutes.

3. Gently resuspend the cells in half the original volume with sterile10 mM MgSO4.

4. Dilute the cells to an OD600 of 0.5 with sterile 10 mM MgSO4.

1. Make a series of dilutions from 1 X 10-2 to 1 X 10-6 in an eppendorf tube. Don't

panic! Your instructor will help you figure out how to do this. However please give

it some thought before you come to class. These dilutions will be made with phage

dilution buffer and will be in a final volume of 1 ml. What would be an appropriate

control tube in this series of dilutions? When planning your dilutions remember it is

generally more difficult to pipette small volumes accurately. It is always more accurate to pipette a larger volume!

The following table may be helpful in planning your dilutions:

1. Dispense 0.1 ml of each dilution to be assayed into a sterile test tube.

2. Add 0.1 ml of plating bacteria to each tube. Mix by shaking or vortexing. Incubate for

20 minutes at 37 OC to allow the bacteriophage particles to adsorb to the bacteria.

3

3. Add 3.5 ml of molten 47 OC top agar to the first tube, vortex it gently and immediately

pour the entire contents of the tube onto the center of a labeled plate containing

hardened bottom agar (LB). Try to avoid creating air bubbles. Swirl the plate gently

to ensure an even distribution of bacteria and top agar.

4. Close the plates and let them stand for about 5 minutes at room temperature to allow

the top agar to harden. Invert the plates and incubate at 37 OC. Plaques begin to

appear after 7 hours of incubation and should be counted or refrigerated no later that 16

hours after incubation.

5. The next morning, score the plates. Calculate the titer of the phage preparation you

were provided with. Show how you did your calculations!
