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Lab 1:  Creating a Safe and Effective Laboratory 

 

Introduction 

 

A lab dealing with biotechnology can have several potential dangers.  It is 

important that you know which equipment to use and how to use it safely.  It is also 

important to know what to do when accidents happen.  Understanding the nature of 

hazardous materials and equipment can help you reduce your risk and create a safe 

environment in which to work.  

In this activity, you will become familiar with the lab you will be working in for 

this class.  You will be asked to draw a layout of the lab, including lab equipment and 

safety equipment.  You will be asked to develop a list of basic safety practices and 

emergency procedures.  And finally, you will learn how to read Material Safety Data 

Sheets (MSDS) which provide you with a wealth of information to help you work safely 

with laboratory chemicals. 

 

 

Precautions 

 

  All obvious hazards and dangers will be addressed in this section of each lab 

  There are no obvious hazards in this activity. 

 

 

Procedures 

 

Part A.  Getting to Know Your Lab 

 

1. Your teacher will give the class a quick tour of the lab and point out obvious 

safety hazards as well as safety and emergency equipment.  Take some additional 

time to look around the lab and identify other items that could pose safety 

hazards.  Create a list of safety hazards and equipment similar to the one below 

and label it Table 1.1 as shown. 

 

Table 1.1   Safety Hazards and Equipment Chart 
Potential Safety Hazard Potential Harm Risk Prevention and 

safety Equipment 

Available 

Emergency Equipment 

Available 

Hot plate Burns to person or 

property 

Light to indicate hot 

surface, unplug when 

not in use, googles, 

tongs 

First aid kit 

    

    

    

 



2. On a piece of graph paper, make a full page, to-scale diagram that maps out the 

location of these hazards and equipment.  This page should be glued into your lab 

notebook for this lab as Diagram 1 

3. Record the location of the following pieces of lab equipment in Table 1.2 in your 

lab notebook.  Add this information to your diagram if not already on it. 

 
Glassware  Serological pipets/pumps   Micropipets/tips 

Plastic transfer pipets Parafilm     Labeling tape  

Funnels   Conical centrifuge tubes   Microcentrifuge tubes 

Glass tubes  Microscope slides   Microcentrifuge tube rack 

Microcentrifuges  Gel electrophoresis apparatu  pH meters   

Petri dishes  Weigh paper/boats&spatulas  Test tube racks 

 

Part B.   Lab Safety 

 

1. After viewing some presentations on lab safety, create a Table 1.3 Basic Safety 

Rules that describes safety rules that must be followed at all times in the lab.  

Label this list as Table 1.3 in your notebook. 

2. Create a Table 1.4 Personal Protection Equipment (PPE) list and identify where 

they are located in the lab. 

3. Create a Table 1.5  Emergency Procedures that includes the what you should do 

in case any of the following occurs: Fire, chemical spill, severe cut or laceration, 

dropped/broken glass.  Include in this table a list of people and numbers for 

contacts in case of an emergency. 

 

Part C.   Material Safety Data Sheets 

 

1. Find and review the MSDS sheets included in this lab manual.  

2. Create Table 1.6  MSDS Information for the chemicals and include the following 

information:  

 Chemical Hazard Ratings 

 Melting point 

 Solubility 

 If it catches fire? 

 Toxic effects on humans 

 How to dispose? 

 If ingested? 

 If exposed to skin? 

3. Label the location of the MSDS book on your Diagram 1 if not already done so. 

 

Conclusion: 

 

Write a conclusion that 1) explains what you have learned in this lab, 2) describes any 

possible errors you made during this lab, and 3) explains the practical use of this 

information. 

 

 



Lab 2: Verification of Micropipets Using a Balance 

 

 

Introduction 

 

Anytime scientific equipment is used to make measurements, it is crucial that the 

scientist feel confident in the accuracy of the equipment.  Errors in measurements can 

result in invalid data that could lead to potentially harmful affects on future test subjects.  

External standards are used to first verify the accuracy of the equipment’s measurements.  

If the measurements deviate from the true value of the external standard, then the 

equipment must be calibrated. In this activity, you will verify the accuracy of selected 

micropipets.  In this case, the external standard is water.  Water has the density of 1 g/ml.  

This means that each ml weighs 1 g or each µl weighs 1 mg.  By measuring the mass of 

the water aspirated by a pipet, you can determine the percent error of that measurement.  

There is generally more tolerance for error with a P10 than for a P1000.  

In this activity, you will verify a set of micropipets and determine the percent error 

and standard deviation. 

 

Precautions 

 

 The Adjustment Release button next to the display button must be depressed for 

adjusting volume 

 Do not adjust below or over the volumes stamped on the pipette under the display 

window. 

 Only aspirate liquids when a tip in placed on the tip holder. 

 Always keep the pipette in a vertical position when liquid is in the tip 

 Slowly and smoothly operate the button plunger when aspirating and dispensing 

liquids 

 Only use distilled water for this activity. 

 

Procedure 

 

1. Calibrate both an analytical and table top balance according to the SOP in Lab 9. 

2. Review the techniques for measuring mass and using micropipets in the previous 

labs. 

3. For each micropipette listed in the chart below, measure the specific volume of 

distilled water into a weigh boat on a tared balance.  

4. Repeat the measurements three times.  Be sure to dry the weigh boat well each 

time before making another measurement. 

5. In a data table similar to the one below, record the mass of the volume of water 

measured.  Record the type of balance used.  Label it Table 10.1 

 

 

 

 
 



Pipet Vol 

(µl) 

Vol 

(ml) 

Expected 

mass (g) 

Actual mass (g)  

  1         2         3        avg 

Stand 

Dev. 

% 

error 

Accept  

Error(%) 

Type of 

balance 

P1000 800         3  

P1000 200         3  

P100 80         5  

P100 20         5  

P10 8         10  

P10 2         10  

 

 

6. Calculate the standard deviation for each measurement (repeatability or precision) 

by averaging the three masses, subtracting the mass from the average to get the 

deviation of the measurement from the mass, and then averaging the deviations. 
 

                     Example:   2 + 6 + 10 = 18 /3 = 6   So 6 is the average of the numbers    

                                       6-2 = 4,  6-6 =0   6-10= -4    so     4 + 0 + 4 = 8 / 3 =  2.67 (average of deviations) 

                                       So the standard deviation for the numbers above is 2.67. 

 

7. Calculate the percent error for each pipet by the following formula 

 

                % error =  expected mass  - avg. actual mass   x 100 

                                             expected mass 

 

Conclusions 

 

Describe whether your set of pipets where with in acceptable range.  Explain why this 

could be and what could be done about it.   Explain why the P10 has a higher 

acceptable error than the P1000. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did You Know?  Accuracy &  

                   Precision 

 
Accuracy is how close you get to 

 the real value. 

   

Precision is how reproducible a set of 

 measurements are.  

 

Percent error addresses accuracy while  

standard deviation addresses precision. 



 

 

Lab 3: Protein Determination Lab 
 

The purpose of this experiment is determine the unknown concentration of a protein 

called Bovine Serum Albumin, or BSA, in a sample using the Biuret Reagent. 

 

Precautions: 

Biuret reagent contains the base NaOH.   Use with caution and wash hands afterwards. 
 

 

Procedure 

 Include instructions for all calibrations 

 Show all calculations 

 Prepare 100 ml of 50mM NaH2PO4  (FW=120),  pH=6.5 

 Prepare 10 mg/ml Bovine Serum Albumin, or BSA,  in the NaH2PO4 buffer 

 

 

       In cuvettes,  prepare  the following solution 

 Tube 1:  0.5 ml of buffer only – 0 mg/ml 

 Tube 2:  0.1 ml of BSA + 0.4 ml buffer  

 Tube 3: 0.2 ml of BSA + 0.3 ml buffer  

 Tube 4: 0.3 ml of BSA + 0.2 ml buffer  

 Tube 5: 0.4 ml of BSA + 0.1 ml buffer  

 Tube 6: 0.5 ml of BSA  

 Tube 7: 0.5 ml of the Unknown  

 

       Perform the Biuret Test 

 Add 2.5 ml of Biuret Reagent to each tube 

 Let sit for a minimum of 10 minutes 

 Read the absorbance at 540 (OD540) 

 Record your results in a chart 

 

Data Analysis 

 Use Excel to plot your data and determine the concentration of the unknown.   

 Include both the Excel data table and graph as part of your results 

 Use the Biotech I  lab manual for help when using the Excel. 

 If you get stuck on this part, you may graph by hand and determine by 

extrapolation for a lesser grade 

 

 This lab should be completed in your lab notebook in its entirety.  It should 

include the Excel tables and graphs for full credit.   

 

 

 

 



 

Lab 4: Bacterial Identification by Gram Staining 

 

Differential stains, which are more complex than simple ones, are used to divide bacteria 

into groups.  Bacteria stain differently because they differ in cell wall composition.  The 

Gram stain separates almost all bacteria into two large groups: the Gram-positive 

bacteria, which stain blue/purple, and the Gram-negative bacteria, which stain pink/red.  

This classification is basic to bacteriological identification. 

 

 

1. Place a drop of distilled water on a clean slide 

2. Flame the inoculating loop and the mouth of the culture tube 

3. Remove a small quantity of bacteria from the slant. 

4. Flame the mouth of the tube and replace the cap. 

5. Mix the bacteria with the water on the slide and spread thinly. 

6. Allow the smear on the slide to air-dry. 

7. Using a holding device, pass the slide, smear side up, through a flame three times 

to fix the bacterial cells. Fixing kills the bacteria and causes them to stick to the 

slide. 

8. Allow the slide to cool. 

 

9. Flood with the Crystal Violet stain for 60 seconds. 

10. Rinse with tap water 

11. Flood with the Gram’s Iodine for 60 seconds. 

12. Rinse with tap water. 

13. Decolorize with 95% ethanol.  Allow the ethanol to drip across the slide until the 

runoff is almost clear. 

14. Rinse with tap water. 

15. Flood with the Safranin stain for 60 seconds. 

16. Rinse with tap water 

17. Blot carefully. 

18. Observe with an oil immersion lens. 

 

Bacteria to identify 

Esherichia coli 

Bacillus cereus 

Branhamella catarrhalis 

Micrococcus luteus 

Serratia marcescens 

Rhodospirillum rubrum  

 

 

 

 

 

 



Lab 5: Antibiotic Sensitivity Assay 

 

Background 

 

Antibiotics are chemical compounds that are produced by certain bacteria, fungi, algae, 

lichens and some higher plants.  These compounds have the ability to negatively affect 

the metabolism of certain microorganisms.  The affect may be very specific, only 

affecting a few species, or they may affect a wide array of microorganisms.  They are 

generally categorized by the microorganisms that they affect.  Today, the term is mainly 

used to address the compounds that are used to affect bacteria.  The compounds can 

either prevent growth and reproduction (microstatic) or they can destroy the organism 

(microcidal).  They are able to do this by either 1) inhibiting the cell wall formation, 2) 

damaging the cell membrane, 3) interfering with protein synthesis, or 4) inhibiting 

nucleic acid activities.  However, bacteria can become resistant to the affect of these 

compounds by obtaining a gene with certain mutations in them that affect the target of 

these compounds.  A test like the one being performed in this lab can allow medical 

professionals to determine the degree of success certain antibiotics would have on a 

particular bacterial infection. 

 

During this assay, you will study the effect of six different antibiotics on a Gram-postive 

bacterium, Bacillus cereus, and a Gram-negative bacterium, Esherichia coli.  You will 

first inoculate your plates with the appropriate bacteria from a liquid culture and then 

position the antibiotic disks in each, along with a control disk.  After incubating the plates 

overnight, you will observe and measure the zones of inhibition left on the plates. 

 

 

Procedures 

 

1. You will be given two plates of nutrient agar.  On the bottom side of one plate near 

the edge, write “E.coli” and your group’s name and date.  Write “B. cereus”, your 

group’s name and date on the other plate. 

 

2. Mark each plate similar to the one to the right.  These  

numbers will represent the different antibiotic disks  

and will allow you to keep up with and record the  

affect each antibiotic disk has on the bacteria.  

 

 

 

 

 

3. Obtain each of the overnight cultures.  Using a sterile 1 ml pipet, transfer 0.25 ml of 

the E.coli liquid culture onto the plate marked “E.coli”.  Using a new sterile pipet, 

transfer 0.25 ml of the B.cereus liquid culture onto the plate marked B.cereus.   

 

C 

1 

2 

3 

4 

5 

6 



4. Take a glass “hockey stick” and dip it into a jar of alcohol before flaming it in with 

an alcohol burner.  Once the flame disappears, lift the lid on one of the plates, touch 

the hockey stick to the dry surface of the agar and allow it to cool a 3 seconds.  

Then use the hockey stick to spread the drop of liquid culture evenly on the entire 

surface of the agar.  Return the hockey stick to the jar of alcohol and then repeat 

this process with the other plate. 

 

5. Using sterile forceps, place one disk over each number label on the plate as stated 

below.  Repeat for the second plate 

C = Control 

1= Streptomycin 

2= Chloramphenicol 

3= Erythromycin 

4= Novobiocin  

5= Penicillin 

6= Tetracycline 

 

6. Place the E.coli plate in the 37
o
C incubator and the B.cereus plate in the 30

o
C 

incubator.  After 24 and 48 hours, take the plates out of the incubator and record 

your measurements and observations.  Make a table in your lab notebook for your 

data. 

 

 

Conclusion 

 

From the data collected from your assay, answer the following questions 

 Which antibiotic was most effective against both species of bacteria? 

 Did any antibiotic affect the two species differently?  Which? 

 Why would a Gram-negative bacteria respond differently to a particular antibiotic 

than a Gram-positive bacteria? 

 Why is it important to test organisms for resistance to an antibiotic drug? 

 How can bacterium develop resistance to a particular antibiotic? 

Also include any possible errors in the experiment.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Lab 6: Cell Culturing 

 

Basic and applied research generally begins with in vitro studies on cells.  The 

cell structure, function, and interactions with each other and the environment can all be 

studied with a cell culture.  The benefit of cell research is to see how they might respond 

in certain conditions or in certain chemicals.  The limitation, however, is that cells are not 

tissue and do not have organ systems which may interact differently with the chemicals.  

Therefore, it is standard to choose other model organisms for testing that more closely 

resemble the end user of the chemical or drug. 

 

Model organisms have the characteristics that make them easy to work with yet provide 

enough information for the researcher.  While organisms such as bacteria, yeast, and 

mold are quite simple, they may not resemble end users of the drug.  Plants are more 

complex as they have tissues, yet are also quite different from the end users.  Mice, rats, 

and rabbits are more genetically similar to the end users of the drugs, most often humans. 

 

In this lab, you will start your experience with organisms by growing bacteria, yeasts, 

mold and plants at different temperatures.  Bacteria are single celled prokaryotes while 

yeasts are single-celled eukaryotic fungi.  Finally, molds and plants are multicellular 

fungi. 

 

 

Precautions 

 If possible, do all bacteria work in a sterile laminar flow hood or a disinfected 

countertop. 

 Do all Aspergillus work in a clean disinfected chemical hood with the fan off.  

Do not inhale Aspergillus spores.  When done with the lab, turn on the fume 

hood to remove spores. 

 Dispose of any biohazard products as directed by the teacher 

 Disinfect lab bench and wash hands before leaving the lab 

 

 

 Part A: Bacteria 

1. Obtain a starter plate of E.coli 

2. Obtain 4 sterile culture tubes and pipet 2 ml of Luria Both into each. Label them 1-

4 

3. Obtain 4 petri dishes with Luria Agar already poured in them and label them 1-4. 

4. In sterile microcentrifuge tubes labeled 1-4, add 1 ml of the following ampicillin 

antibiotic solutions: 

5. Tube 1 – 0 

6. Tube 2 - 0.01% 

7. Tube 3 – 0.1% 

8. Tube 4 – 1% 

9. To the four plates, add 0.25 ml of the corresponding ampicillin solutions using 

sterile technique.  Spread the antibiotics over the surface of the plates using the 

hockey stick. 



10. Inoculate each of the plates with E.coli using the triple Z streaking method. 

11. To the four liquid culture tubes, add 0.2 ml of the corresponding antibiotics 

12. Inoculate the tubes with the E.coli. 

13. Incubate all of the plates and tubes overnight at 37
o
C 

 

 

Part B: Yeasts 
1.   In a 100  ml beaker, dissolve 1 pack of yeast in 25 ml of warm water.  

2. To a labeled zip-lock bag, add 1 cup of flour and 1 cup of sugar and mix together 

3. Add 1 cup of milk to the bag. 

4. Add the yeast suspension to the zip-lock bag. 

5. Mix the all of the ingredients together well and set aside on a counter. 

6. Check the bag each day and monitor its progress.  Release the gas if necessary. 

Take necessary steps to keep this culture alive and collect data on it.  You decide 

what needs to be done. 

 

 

Part C: Mold 

1. Decide what environmental factors you want to test on the growth of mold.  Be 

sure to have a control and only 1 variable.  Write down a hypothesis. 

2. Obtain 4 Potato Dextrose Agar plates. 

3. Obtain a culture of Aspergillus niger (black mold) 

4. Inoculate the plates as necessary using the triple Z method. 

5. Place the plates in the appropriate environment depending on your experimental 

design. 

 

 

 

Part D: Plants (Ferns) 

    Establishing an aseptic, in vitro, fern culture 

1. Cut 6-7 green runners about 3-5 cm long.  Keep the runners wet until they are 

ready to use. 

2. Wash the runners in soap and water and rinse under running tap water for at least 

15 minutes. 

3. Put the runners in a jar and add the 10% bleach solution to which you have added 

one drop of liquid detergent.  Shake for 10 minutes. 

4. From this point on sterile technique must be used. 

5. Unscrew the cap and pour off the bleach solution by holding the jar on its side and 

letting the solution drain into a container.  Be careful that it does not spatter onto 

your clothes) 

6. Pour one third of the sterile water on the runners and replace the cap and leave for 

10 minutes.  Repeat two more times. 

7. Place each runner in a sterile petri dish.  Cut off any bleached with a sterile scaple 

and insert the runner, tip end up, into a tube of minimal organic medium.  Repeat 

with the remaining runners. 



8. Ideally, cultures should receive 16 hrs of fluorescent light and 8 hour of dark.  

Classroom light should be adequate, but do not place them in direct sunlight as 

this will probably kill them.  Contaminated cultures should be removed quickly 

and autoclaved. 

 

Multiplication 

1. After 4-6 weeks, any newly formed shoots should be removed (using sterile 

technique), along with a portion of the runner, and transferred to the 

multiplication medium.  If there is more than one area of shoot mass on one 

runner, cut them apart and place each on a tube of multiplication medium.  

2. Continue with the same culture conditions as before. 

 

Root Formation 

1. Using sterile technique, the shoot masses may be removed, divided, and placed in 

the rooting medium jars.  Place shoots back in the jar first and work forward.   

2. Some large pieces may be transplanted directly in soil.  After 2-4 weeks, all plants 

should have enough root growth for transplanting. 

 

Return to the soil as a functional plant 

1. Plantlets that will be placed in soil do not have to be treated aseptically.  Rinse the 

plantlets under running tap water to remove all traces of agar and gently place 

them in premoistened, loose soil.  Do not fertilize until the plantlets are 2-3 weeks 

old. 

2. Since the plantlets have been accustomed to living in a very moist environment, 

they must be acclimated gradually.  To do this, place the potted plant in a plastic 

bag, after one week, begin to open the bag for a longer period each day until the 

plant is fully acclimated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lab 7: Yeast Fermentation Lab 

 

Background 

 

The use of yeast in the production of alcohol and bread has been practiced for centuries.  

In these processes, the yeast ferments the sugars in the grains and fruits and breaks them 

down anaerobically to produce carbon dioxide and alcohol. In bread, it is the carbon 

dioxide that the dough to rise.  In biomanufacturing, the process of fermentation now 

generally refers to the growing of cell cultures to produce some desirable product.  Often, 

these cells have been genetically modified to produce that product.   

 

In this lab, you will study the effect of temperature and the source of sugars on the 

process of fermentation.  While it is difficult to measure the amount of alcohol that is 

produced during fermentation in our lab, it is somewhat easy to collect and measure the 

carbon dioxide production.   The diagram below shows us how we will collect the carbon 

dioxide. 

 

 

 

 

 

 

 

 

 

 

 

Part I: Temperature 

Materials each team needs to gather:  

•   three centrifuge tubes with perforated caps  

•   one beaker with warm water (approximately 45° C)  

•   one beaker with room temperature water (approximately 20° C)  

•   one beaker with cold water (approximately 5° C)  

•   one thermometer  

•   one marker  

•   one beaker with 30 ml sugar solution  

•   one beaker with 30 ml yeast solution  

 

Procedure (see diagram above):  

 

1. Fill each tube halfway with sugar solution.  

2. Fill the rest of each tube with yeast solution, extending the fluid level above the  

3. top of the tube.  

4. Screw the cap on the tubes (a few drops will spurt out the holes).  

5. Check to make sure there are no bubbles visible in the tube.  

6. Invert the tubes.  



7. Pace one tube in each beaker.  

8. Record the temperature of all three beakers (be sure to maintain the temperature  

      within a degree or two from the beginning to the end).  

9. At 5-minute intervals (5, 10, 15, and 20 min) lift each tube far enough out of the 

water to:  

a. dry the tip with a paper towel.  

b. mark the level of the gas bubbles (include any foam as part of the bubble). 

c.  lower the tubes back into the beaker and begin timing again.  

10. After 20 minutes empty the contents of all tubes into the waste beaker.  

11. Record the ml of CO2 at each mark.  

12. Wash and rinse out your tubes.  

13. Complete data sheet.  

14. Graph the change in CO2 over time for all three tubes.  

 

Data Record Sheet: 

CO 2 Collected by Displacement of Yeast/Sugar Solution (in ml) 

Time 5
o
C 25

o
C 45

o
C 

5 minutes    

10 minutes    

15 minutes    

20 minutes    

    

Total    

 

 

Part II: Energy Source 

 

Materials each team needs to gather:  

•   three centrifuge tubes with perforated caps  

•   one beaker with room temperature water (approximately 20° C)  

•   one thermometer  

•   one marker  

•   one beaker with 30 ml glucose solution  

•   one beaker with 30 ml sucrose solution  

•   one beaker with 30 ml fructose solution  

•   one beaker with 30 ml yeast solution  

 

Procedure (see diagram above):  

 

1. Fill each tube halfway with the appropriate sugar solution.  

2. Fill the rest of each tube with yeast solution, extending the fluid level above the  

3. top of the tube.  

4. Screw the cap on the tubes (a few drops will spurt out the holes).  

5. Check to make sure there are no bubbles visible in the tube.  

6. Invert the tubes.  

7. Pace the tubes in each room temperature water beaker.  



8. At  5-minute intervals (5, 10, 15, and 20 min) lift each tube far enough out of the 

water to:  

a. dry the tip with a paper towel.  

b. mark the level of the gas bubbles (include any foam as part of the bubble). 

c.  lower the tubes back into the beaker and begin timing again.  

9. After 20 minutes empty the contents of all tubes into the waste beaker.  

10. Record the ml of CO2 at each mark.  

11. Wash and rinse out your tubes.  

12. Complete data sheet.  

13. Graph the change in CO2 over time for all three tubes.  

 

 

 

 

Data Record Sheet: 

CO 2 Collected by Displacement of Yeast/Sugar Solution (in ml) 

Time Sucrose Glucose Fructose 

5 minutes    

10 minutes    

15 minutes    

20 minutes    

    

Total    

 

 

Part III: Additional Studies 

Repeat the procedure in Part II only use artificial sweetners instead of sugars.  Be sure to 

include glucose as a control but use other artificial sweetners as well. 

 

 

Conclusion  

Write a lab summary explaining the effect of temperature and the energy source  on 

anaerobic respiration (based on your data). 

 

 

 

 

 

 

 

 

 

 

 

Adapted from Anaerobic Respiration (Fermentation), by Sandra Sullivan of Chosen 

Valley High School, Chatfield, MN 



 

Lab 8: Experimenting with Physarium 

 

Physarium polycephalum  is the name for a slime mold that can be found in cool, shady 

areas such as decaying leaves or a log.  This protist is generally yellow and feeds on 

fungal spores, bacteria, and other microbes.  The main feeding phase in the life cycle of a 

Physarium is the plasmodium stage in which the organisms streams out in search of food.  

Once food is found, the plasmodium surrounds the food and secretes enzymes to digest it.  

If no food is found or if the environments becomes too harsh, the Physarium can also go 

into its dormant stage where it also reproduces by forming long stalks with spores on it.  

These spores are released into the surroundings where they will wait for favorable 

conditions before they become active. 

 

It is the plasmodium phase of the Physarium that researchers have spent the most time 

experimenting with.  Since the plasmodium sends out extensions of itself out in response 

to food sources, it can be manipulated by scientists in order to study it.  Research has 

found that a Physarium can maneuver itself through a maze, regulate its nutrient intake, 

predict environmental changes in a series, and even be used to calculate.  It is for this 

reason that Physarium is considered a good model for experimentation. 

 

 

1. Obtain a extra large petri dish (150mm) with agar in it. 

2. Decide what you want to test: 

 Placement of oatmeal on the agar 

 Creating a maze for the Physarium to navigate 

 Choose of nutrients ( sugar, starch, protein) 

 Effect of light on growth 

 Effect of moisture on growth 

 Additional ingredients added to diet 

3. Note that all items added to the petri dish at this point should be sterile. 

4. Design the layout of your petri plate 

5. Using sterile technique, add the ingredients to your petri plate 

6. Using sterile technique, add the plasmodium to your petri plate 

7. Incubate in a cool dark place (like a drawer)  

8. Observe our culture daily and record observation and measurements. 

9. Write down your conclusions  

 

  

 

 

 

 

 

 

 

 



Lab 9: Bacterial Transformation of pBLU 

(Adapted from the Carolina Transformation Labs Manual) 

 

 

1. Mark one tube with a “-“ and the other 

    with a “+”.  The plasmid will be added 

    to the “+” tube but not the “-“ tube. 

 

2. Use a sterile pipet to add 250 µl of ice 

    cold CaCl2 to each tube. 

 

3. Place both tubes on ice. 

 

4. Pick a large, isolated colony of E. coli  

    from the starter plate and add to the “+” 

    tube. Repeat for the “-“ tube.  

 

5. Suspend the cells by gently pipeting them 

   with a sterile pipet. Return tubes to ice. 

 

6. Add 10 µl of plasmid to the “+” tube. 

 

7. Return tube to ice and incubate both  

    tubes on ice for 15 minutes  

 

8. While your tubes are incubating, use this time 

    to label your plates. Label the four plates as  

    follows:  LB-, LB+, LB/Amp-, and LB/Amp + 

 

9. After the 15 minutes of incubation on ice, take  

    the ice bucket over to the hot water bath. Quickly 

    move both tubes from the ice bucket to the 42
o
C 

    hot water bath.  Hold them in the hot water bath  

    for 90 seconds and then immediately return them  

    to the ice bucket. 

 

10.  Allow the tubes to incubate on ice for another 

3 minutes and then add 250 µl of LB broth 

to both of the tubes and allow to sit at room 

temperature for 5 minutes. 

 

11. Using a sterile pipet, add 100 µl of the solution 

      in the “+” tube to each of the plates with the “+”. 

      Do the same for the “-“ tubes and plates. 

 

12. Incubate at 37
o
C overnight and then observe. 



 

 

Data and Analysis for pBLU 

 

 

 
 

 


