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Phagehunting Program
Phage in a Box

Research Plan
Classroom Phagehunting activities now requires a research plan to maximize sampling profitability and minimize supply cost.  With current funding constraints, we have decided to limit the materials sent for Phagehunting.  Since our data suggests that one phage can be found per thirty-five samples, our proposed plan is send enough materials for said 35 samples.  A suggested list of materials is attached.  While it is tempting to limit your sampling to just 35 samples, we suggest you use this as a problem-solving opportunity to devise a strategy for maximizing the yield of phages from the materials of a 35 sample kit.  So don’t think that only 35 students can participate.  Suggestions could include deliberate soil source choices, investigating how and where soil microbes grow, and pooling samples.  No ‘Phage in a Box’ will be sent without a research plan.  We will need a minimum of three weeks to process your request.  Modifications may be required.
This application contains:

1. Soil Sampling Research Plan – Please describe how you are going to modify the sampling protocol for maximum phage yield.

2. Sample Box Contents – This list contains the standard shipment of supplies we will send.  We ask that you review and confirm.  Please identify any items you don’t need us to send.

3. Phagehunting Activity

4. MTA – Material Transfer Agreement.  This needs to be signed and returned prior to shipping materials.  If you attended the 2011 Summer Teacher Phagehunting Workshop, you may have completed this already.

5. You must request your materials at least 3 weeks prior to when you would like them sent.  We prefer to ship on Mondays or Tuesdays.  We will ship 2-day via UPS.

Return completed application for approval to: 

Debbie Jacobs-Sera

djs@pitt.edu
Fax:  412-624-4870

Once we receive your application, it will be reviewed for approval.  Once approved, a shipment date will be verified based on availability.

Happy Phagehunting!
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Phagehunting Program
Phagehunting Soil Sampling Research Plan

Teacher  ________________________________

School  __________________________________

Number of Students participating  _____________

Soil Sample Collection Plan:  This should include number of students, how many soil samples will be collected, how samples will be processed, and any special considerations you may have.  Be sure to include your modifications in the phagehunting activity procedure  UNLESS you have no modifications.  Then state you plan to use the standard procedure.

 Phagehunting Preparation Checklist

Date of shipment/visit:  __________________________________
School  
Teacher

Number of classes 

Number of students  
School Address & phone number (for shipping)

Suggested materials:

	Number
	Item
	Comments

	40
	7H10/CB/CHX/ADC plates
	

	6
	Micro Pipettors 10 100 µl
	Must be returned

	6
	Pipette pumps (5-50ml volume) 
	Do you have them from before?

	10
	5 ml pipettes (bag of 50)
	

	5
	10 ml pipettes  4 or 5/ visit)
	

	5
	50 ml pipette  4 or 5/visit
	

	1 -500 ml/ 1- 100 ml
	Phage buffer + Calcium
	

	3
	Yellow sterile tips (boxes)
	

	50
	Sterile Eppendorf tubes
	

	2
	MBTA bottles
	

	2
	7H9 bottles + Calcium + leucine
	

	50 ml
	M. smegmatis stlr 02
	

	35
	0.2 µm filters
	

	35
	1 ml syringes
	

	50
	15 ml sterile tubes for soil samples
	

	50
	10 ml sterile tubes for smeg + filtered sample
	Same as soil tubes

	yes
	Small amount of parafilm
	

	
	
	

	Do you have these?
	Supplies needed at the school:  
	

	Yes/No
	Discard beakers
	

	Yes/No
	Markers
	

	Yes/No
	Incubator  (37°C, to hold 35 plates)
	

	Yes/No
	Microwave
	

	Yes/No
	Paper towels
	

	Yes/No
	Squirt bottle of EtOH (or other suitable disinfectant)
	

	Yes/No
	Test tube racks (13 x 100 ml) (styrofoam)
	

	Yes/No
	Microcentrifuge racks
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Phagehunting Program
PHAGEHUNTING

Introduction:

Bacteriophages are viruses that infect bacteria.  They come in various sizes and shapes and are estimated to be the most abundant life form on the planet.  Dr. Graham Hatfull and Dr. William Jacobs are very interested in finding bacteriophages that infect Mycobacterium tuberculosis and shed light on the biology of that microbe.  Since M. tuberculosis is highly infectious, it is not a good choice of organism to work with in a high school biology classroom.  Instead we will work with Mycobacterium smegmatis, (smeg for short!) a fast growing cousin of the TB bacteria.  Our mission is to help identify new Mycobacteriophages, some of which may infect Mycobacterium tuberculosis.  So let’s go do some phage prospecting!

Materials:

Soil samples

Phage buffer

Pipettes

Automatic Pipettor

Micropipettors, tips

Collection bags

Conical tubes

Centrifuge tubes

Microcentrifuge tubes

0.2 ( filters

Syringe

Top Agar (0.35%agar)

Bottom Agar (7H10)

Mycobacterium smegmatis

Procedure:

1. Place 3 – 5 g of soil sample in 15 ml capped conical tube.  Add 10 ml of phage buffer.  Seal tube and invert, mixing well, to release phage into the buffer.

2. Allow the sample to settle.

3. Remove ~ 1 ml of the supernatant (the liquid portion) into a syringe.  Connect the syringe to a 0.2 ( filter.  Push the fluid into a sterile microcentrifuge tube that is labeled with the specimen number, your initials, and the date.  Record specimen number and source, and your name on the appropriate chart.  Specimen is now considered sterile and ready for further testing.

4. Sterilely add 50(l of sample into a tube of 1.0 ml of smeg culture.  Mix well and wait 10 minutes.  This will allow the bacteriophage and smeg bacteria to interact.

5. Sterilely pipet 4.0ml of 55(C 0.35% top agar into the tube containing the phage-smeg mixture. Immediately pour the mixture onto a labeled 7H10 agar plate and disperse it evenly.  To disperse the top agar over the plate evenly, rotate the plate both clockwise and counter-clockwise while it is flat on the table.  This entire process must be quickly so that the top agar is smooth.

6. Allow this plate to REMAIN STILL until the agar has cooled and hardened.

7. Once cooled, invert the plate and incubate at 37(C for 24 – 48 hours.

8. Observe the bacterial lawn for plaques.  Plaques are clearings in the lawn of bacteria in the top agar.  They are evidence of phage infection.

Name  ______________________________________________________  Period  ___
Data:  Record your data here and on the classroom data sheet

	Sample #
	Sample source
	Date plated
	Date observed
	Plaque Description

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Conclusions:

1. What was your hypothesis about finding bacteriophages in your samples?

2. How can a bacteriophage be “seen”?

3. How many plaques did your sample yield? How many “putative plaques”?

4. Why does the top agar need to be maintained at 55(C?  What happens if it cools too much before you get to put it on the 7H10 agar (bottom)?

5. What are the first two physical laws used in this procedure?

6. What is the significance of finding phages that infect these bacteria?

7. Why is “All the World’s a Phage” a relevant statement?
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 Phagehunting Program 

Name of Teacher      
School      
Address      
Re:
(School) – Request for Educational Materials for School Year 2010 - 2011
Dear       (“Teacher”):


In answer to your inquiry, we are willing to provide you with one kit of the Phage in a Box (“Educational Materials”).  The Educational Materials consist of the following:



Mycobacterium smegmatis stlr 02 (leucine auxotroph) culture



Agar plates and buffer

Laboratory supplies to include: filters, pipettors, pipettes, syringes (no needles), test tubes

The Educational Materials are provided to you subject to the following terms and conditions:

1.
Educational Materials shall be provided by University to Teacher, provided that Teacher has successfully participated in a training workshop at the University of Pittsburgh, subject to availability of such Educational Materials.  The availability of such Educational Materials shall be determined solely by University.

2.
The Educational Materials are to be used under your immediate and direct control only for Education within the above-identified Institution and are not to be used:  (a) in any product, (b) for the purpose of producing any product, or (c) for providing any service in which a product or service is sold or otherwise made commercially available.  No other right or license, patent or otherwise, is granted to you or your Institution for the use of the Educational Materials as a result of our transmission of them to you.

3.
The Educational Materials are not to be made available to any other instructor within your Institution or elsewhere and may not be taken with you to another institution without prior written consent of the University.

4.
The Educational Materials are to be used with prudence and appropriate caution since not all their characteristics are known.  There are risks associated with the use of the Educational Materials, and you and your Institution accept all risk associated with use of the Educational Materials.  THEY ARE PROVIDED WITHOUT ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED.  You and your Institution agree to release the University, its trustees, appointees, employees and agents from any and all claims and damages in any way arising from the acquisition or use of the Educational Materials by you, your Institution or any other individual or entity obtaining the Educational Materials from you or your Institution, whether authorized or otherwise.

5.
The Educational Materials will be used in compliance with all applicable statutes and regulations, including regulations related to the disposal of hazardous materials.  You agree to treat any remaining biological materials prior to disposal by either autoclaving materials, or by disinfecting liquid culture with bleach, or by air-drying agar plates.  All procedures including disposal are in accordance with procedures learned at annual teacher workshop.

6.
This Agreement shall terminate on August 1, 2012, unless terminated or extended through written agreement of the parties.  Either party may terminate this Agreement prior to the expiration of the designated term by giving sixty (60) days written notice to the other.  The provisions of Section 4 shall survive termination.

If these terms and conditions are acceptable to you and your Institution, please sign the Agreement and have it signed by an authorized person on behalf of your Institution in the places provided below.  Upon our receipt of the signed Agreement, we will arrange for the Research Materials to be sent to you.









Very truly yours,









Allen A. DiPalma 









Director, Office of Research

                                                                                                Date:___________________

I agree to the above terms and conditions:

_________________________________________

Teacher                                                        Date

Printed Name:      
Title:      
_________________________________________

Authorized Individual for the School               Date

Printed Name:      
Title:      
