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Table 1 Cell Biology - Microscopy 
 

Supply List: 

1. Microscope slides 

a. cheek cells stained with methylene blue 

b. water samples from aquarium or moss 

c. use fixed slides 

2. Set up microscope connected to television or microscope adapter for cell phone.  

 

Introduction: 

Microscopes allow us to see things that aren’t visible using our eyes alone.  

 

Instructions: 

Discuss different cell types and their function. Display different slides containing examples of different cells. 

Allow students to change objectives from low to high power to see more detail in the slides. 

 

Discussion Questions: 

Different types of microscopy exist. Today, we are using light microscopy with stained cells. Instead of dye, we 

can label organelles or cells with fluorescent markers. 

  

https://www.amazon.com/gp/product/B077D8QHQX/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
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Table 2 Cell Biology - Candy Cell Models 
 

Supply List: 

1. Petri dishes  

2. Jello (60 plates made from 1 box of Jello (6oz; recommend lemon or strawberry flavor) + 1 entire box of 

Knox gelatin (1oz); use the recommended amounts of water) 

3. Dixie cups (2oz cup size) containing assorted candies 

a. Nucleus (fried egg) (1 per plate) 

b. Mitochondria (jelly beans) (2 or 3 jelly beans per plate) 

c. Endoplasmic Reticulum (ER) (licorice laces) (½ strand per plate, cut into smaller pieces) 

d. Ribosomes (Nerds) (1/4 tsp per plate) 

e. Golgi Apparatus (raspberry gummy) (1 or 2 per plate) 

f. Lysosomes (sprinkles) (1/4 tsp per plate) 

 

Introduction:  

Cells are the basic functioning systems of all living organisms. They consist of many different structures called 

organelles that each perform different tasks in order to sustain our cell. Cells come in various sizes and 

shapes to better perform their unique function, from having strong cell walls in plants, to long tubular 

mitochondria vigorously working to produce ATP in muscle cells. Students will make their own cell model using 

edible (candy!) material while learning about cell organelles. 

 

Instructions: 

Provide one petri dish to each student. The petri dish contains Jello, which represents cytoplasm. Before 

adding any organelles, can students guess what kind of cell they’re making? (Hint: The petri dish is round and 

contains a single “membrane”.. This is a eukaryotic or animal cell. Bacteria can also be round, but contain a 

cell wall and a membrane. If there are any arguments, start with adding the nucleus, which is eukaryotic 

specific!)  

 

Have students add the organelle candy one by one, and ask them to explain what this organelle is. How many 

pieces of each specific organelle candy is needed? Why is each one important to the functioning of the cell? 

Cue in the discussion questions here. 

 

1. Cytoplasm (Jello) is the internal cell fluid that suspends all organelles in the cell. Also acts as 

“highway” for transporting nutrients and cell components.  

2. Nucleus (fried egg) is the dense structure housing our genetic material, with a semi-permeable 

membrane that is studded with pores on its surface. 

3. Mitochondria (jelly beans) is the power-making hub of the cell. It produces ATP, which is necessary 

for the cell to operate and perform its functions. 

4. Endoplasmic Reticulum (ER) (licorice laces) consists of Smooth and Rough portions. The Smooth 

ER is the center of detoxification in the cell, and also aids in lipid, steroid, and hormone production.The 

Rough ER has ribosomes on its surface, therefore giving its “rough” look. It works in synthesizing 

proteins in anticipation for secretion outside the cell. 

5. Ribosomes (Nerds) assist in synthesizing RNA into proteins through the translation process. They are 

found suspended in the cytoplasm or in the rough ER. 

6. Golgi Apparatus (raspberry gummy) is the packaging and modification center of proteins in 

anticipation of sending the products out of the cell. 

7. Lysosomes (sprinkles) are digestive organelles of a cell. They contain hydrolytic enzymes and an 

acidic interior to degrade unneeded or unwanted cellular components. 
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Discussion Questions: 

How do organelles work with one another? 

How does ATP function in the cell? In other words, what energy does the cell use to carry out its tasks? This 

may need an explanation. 

What would a working cell most resemble in your life? Develop an analogy, like using a school as an example 

of how the cell organelles work and coexist. 
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Table 3 Biotechnology - Gel Electrophoresis 
 

Supply List: 

1. 1% agarose gel without any DNA stain. 

2. 20uL pipettor and tips 

3. 1x loading dye 

4. Waste container 

 

Introduction: 

What is gel electrophoresis? 

Gel electrophoresis is a technique used to separate DNA fragments (or other macromolecules, such as RNA 

and proteins) based on their size and charge. Electrophoresis involves running a current through a gel 

containing the molecules of interest. Based on their size and charge, the molecules will travel through the gel 

at different speeds, allowing them to be separated from one another. 

 

What is the purpose of gel electrophoresis? 

In this context, let’s say that you had ran a PCR reaction, which is making many copies of a target DNA region 

or you have done some DNA cloning where you are trying to insert a certain gene into a DNA plasmid. Gel 

electrophoresis can be used to check if your PCR reaction was successful or to check whether your plasmid 

has the correct gene in it. 

 

How does gel electrophoresis work? 

First, you need to make the gel. Gels for DNA separation are often made out of a polysaccharide called 

agarose, which comes as dry, powdered flakes. When the agarose is heated in a buffer (water with some salts 

in it) and allowed to cool, it will form a solid, slightly squishy gel. Gels also contain wells where DNA and your 

DNA ladder will be placed in. Then, you place the gel in a gel box with a positive electrode and a negative 

electrode. The electrodes pass a current through the gel, allowing the DNA to migrate through the gel. The 

main body of the box, where the gel is placed, is filled with a salt-containing buffer solution that can conduct 

current. DNA fragments are negatively charged, so they move towards the positive electrode. Because all DNA 

fragments have the same amount of charge per mass, small fragments move through the gel faster than large 

ones. 

 

What is going on in this photo below? 

All DNA molecules have the same amount of charge per mass. Because of this, gel electrophoresis of DNA 

fragments separates them based on size only. Using electrophoresis, we can see how many different DNA 

fragments are present in a sample and how large they are relative to one another. We can also determine the 

size of a piece of DNA by examining it next to a standard "yardstick" made up of DNA fragments of known 

sizes. 
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Instructions: 

1. Set pipette to 20 uL. 

2. Teach some students to add 1x loading dye into wells. There are not enough wells/time for everyone to 

pipet so just do a few wells. 

3. Allow students to connect leads to gel box and power supply. Run at 120V. Point out why the leads to 

in certain places and the bubbles that form when the power supply is turned on. 

 

Discussion Questions: 

Describe what is going on. What do you see happening right now? 

What happens when you switch the leads? What happens if you rotate the; what direct is the DNA running? 

Why does small DNA move faster than larger amounts of DNA? What can the results of gel electrophoresis be 

used for?  



Created by: Tacoma RAINmakers 2019 

Table 4 Biotechnology - Blue LED Transilluminator 
 

Supply List: 

1. Gel imager (light box, camera, computer) 

2. Stained DNA gel containing DNA samples 

 

Introduction: 

 

What is the purpose of the gel imager? 

It allows you to see your DNA.  

 

How does it work? 

Before we even start out with the gel imager, there is one important 

component that we add to our gels, which is the SYBR Safe DNA gel 

stain. It binds to the DNA, and allows us to visualise our samples. Inside 

our gel imager, there are two essential components, a blue light and an 

orange filter. The blue light is essential for visualizing DNA. SYBR Safe is 

not visible with the naked eye, but it fluoresces in response to blue light. 

The second essential component to the gel imager is the orange filter. 

This is essential because it filters out the blue light from the LEDs, leaving 

the green emission of DNA-bound SYBR Safe. 

 

What is in this gel photo? 

At the very left of the photo, in the first well, is the DNA 

ladder. The DNA ladder is a reference marker that 

allows you to approximate the size of the DNA that 

had just ran through the gel. In the remaining nine 

wells, is the amplified DNA. As you can see, each well 

has amplified DNA varying in size, and in this case, 

this was a gel that gave inconclusive results because 

of the streak marks that are present. 

 

 

Discussion Questions: 

 

Why do we use blue light to look at DNA? 

What would happen if we switched the color of the light? (allow them to switch to another color like red or 

green) 

What can be interpreted from the image of the gel? (Point out what you see such as gel ladder, different size 

DNA bands)  
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Table 5 Microbiology - Antibiotic Resistance/Susceptibility 
 

Supply List: 

1. 2mg/mL, 4mg/mL, and 8mg/mL solutions of antibiotics (ex, ampicillin, chloramphenicol, streptomycin).  

2. Hole punches made from filter paper 

3. Agar plates 

4. Bacteria culture with no selectable marker 

Instructions: 

1. Add 5uL of antibiotic solution to a paper disk and allow dry. Disks can be labeled with colored marker to 

distinguish antibiotics.  
2. Spread bacteria culture onto LB-agar plate. 
3. Place disks onto plate, spread equally apart. Include a blank paper disk for 0mg/mL condition. 
4. Incubate plates in 37C incubator. 

 

Introduction: 

Antibiotics can inhibit bacterial growth or completely kill bacteria. If too little of an antibiotic is used, the 

antibiotic may not be able to affect the bacteria. In this lab, you will compare the efficacy of different antibiotics 

when each antibiotic is used with equal mass. 

 

Instructions: 

1. Students get to examine 3 plates containing different antibiotic disks. There are 4 antibiotic disks per 

plate, with the same set of antibiotic concentrations used in each plate. The antibiotic diffuses out of the 

disk and into the surrounding media, thereby inhibiting bacteria growth. 

2. Have students take turns using a ruler to measure the zone of inhibition (ZOI) of each disc. Students 

may share answers to save time. 

a. Measure the widest diameter of each ZOI. 

3. Record the length of each zone of inhibition. The zone of inhibition is a circular zone around the 

antibiotic disk. There is no bacteria in this zone because the antibiotics inhibit bacterial growth.  

                    
 

Discussion Questions: 

 

1. Which antibiotic had the smallest zone of inhibition for 2 mg/mL?  

2. Which antibiotic had the largest zone of inhibition for 8 mg/mL? 

3. Rank the antibiotics from smallest zones of inhibitions to largest zones of inhibitions. 

4. Predict the rank of the antibiotics from lowest MIC to highest MIC, based on your observations. 
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a. MIC stands for Minimum Inhibitory Concentration. An antibiotic’s MIC is the lowest 

concentration at which it can still prevent bacterial growth.  
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Table 6 Microbiology - Synthetic Biology 
 

Supplies: 

1. Agar plates 

2. GFP bacteria under various Anderson promoters (use Interlab 2018 plasmids for transformation) 

3. Black light flashlight 

Introduction: 

1. Streak out bacteria of containing various promoter strengths. 

 

Introduction: 

Synthetic biology is the process of using our existing knowledge about biology to create something new. By 

studying the natural world, scientists can learn principles of how organisms live and modify them in ways that 

benefit people. Normally people think of bacteria as universally bad, even though the majority are harmless, 

and many are actually good. By studying bacteria, we can find ways of modifying them to do all kinds of good 

things - here we are looking at E. coli bacteria which are expressing GFP (Green Fluorescent Protein, which 

was originally discovered in jellyfish!). When exposed to blue light, these proteins emit green light. 

Scientists took genes from aquatic organisms and inserted them into bacteria using bioengineering techniques. 

What else can you do with this kind of technology? 

 

Instructions: 

● These plates contain E. coli with DNA that was modified to include the gene for production of GFP. 

● Look at the plates under natural light. Describe what you see. 

● Now look at the plates under UV light. How is it different? The fluorescent E. coli should make it really 

bright and easily identifiable against the background. 

 

Discussion Questions: 

1. How do scientists using GFP take advantage of this effect? 

2. What is an example of bacteria doing something good? 

3. How would you modify bacteria to improve human health? To fix the environment? 

4. What are the potential drawbacks of modifying bacteria? 

5. How can you keep the bacteria from going out-of-control in the wild? 
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Table 7 (Bio)Chemistry - pH Test Strips 
 

Supplies: 

1. Solutions of varying pH 

a. Baking Soda 

b. Vinegar 

c. Gatorade 

d. Tap Water 

e. Soda 

f. Ammonia 

g. Coffee 

h. Creamer 

2. Disposal 2mL plastic pipets 

3. pH paper 

4. 24-well plate 

5. Waste container 

 

Introduction: 

pH strips are an example of a fast, chemical based test. A pH strip test lets us know whether a solution acts 

like an acid or base. Knowing how basic or acidic a particular solution is can let scientists know how different 

chemicals interact with one another and what a reaction would look like if certain materials like metal are 

exposed to them. Strong acids such as hydrochloric acid if spilled on the floor would need to rinsed off with 

water and neutralized with the base, sodium bicarbonate. 

 

Instructions:  

1. Using a disposable pipette dispense 2-3 ml of each solution into different wells. Make sure to use a 

different pipette for each solution to avoid contamination. 

2. Take some pH strips and using a dropper, put a few drops of each solution on a pH strip (dipping) 

3. Make note of the color that shows up the strips 

4. Using a pH reference, estimate what the pH of each solution would be 

5. Using the pH values from the test, determine whether each solution is acidic or basic 

 

 

Discussion Questions: 

1. After conducting the test, do the results match your predictions for each solution? If not, what was 

different? 

2. Using your understanding of pH, if bleach or soda spilled on your skin, which would be more dangerous 

and why? 

3. If there was an acid spill, what do you think would be the procedure to clean it up? What would you 

add? 
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Table 8 (Bio)Chemistry - Genetic Test Strips 
 

Supplies: 

1. PTC and Control paper 

 

Introduction: 

PTC testing is a method used to test for a genetic trait. It is done by simply licking a PTC paper strip to see 

what it tastes like. People who are dominant for the trait can taste PTC (phenylthiocarbamide), while people 

who are recessive do not taste PTC.  This trait is passed genetically from parents to their children, so that if a 

person has the trait, then at least one of their parents had the trait as well. 

 

Instructions: 

Start with paper strips from the control tube. Do not let the students see that it is the Control. Ask students to 

lick the paper strip and write down what they taste.  

After they have all licked it, ask them to lick the paper strips that have PTC next, and to write down what they 

taste. Again, do not let them know that it is the PTC paper strip. True tasters will be able to figure it out! 

Dispose of the used paper strips. There are some jelly beans for the students if they want to get rid of the 

taste, and there is also a water fountain near the bathrooms. 

  

Discussion Questions: 

1. What does PTC taste like? On a scale of 1 through 10, with 5 being the middle ground, how bad did the 

first strip taste like? What about the second strip? 

2. If you can test for any gene by licking a paper strip, what would it be? 

3. What gene, or information about how your body works, did you wish was as easy to test for as a PTC 

test? Do you think it would be reliable? 

4. What percentage of the population do you think can taste PTC? (On average 75% of the population can 

taste PTC, while 25% cannot.) 

5. What could be some advantages or disadvantages of being a supertaster? 

 

 


