Name: ____________________________________________

Microbiology Basics
Prokaryote Growth, Division, and Communication
Introduction
Prokaryotes are the most common type of organism on Earth
and they inhabit every type of environment of which you can
think: volcanoes, deep ocean, soil, ponds, human intestines,
ice! While they are simple cells, they are very effective at
surviving and reproducing, and they carry out some very interesting biological processes.
In this lab, we will be investigating the everyday bacteria that live around us, with us, in our
environment and in our bodies as well as a genetically engineered bacterium, a harmless strain
of Escherichia coli, that bioluminesces in dense populations.
Safety Precautions
While we will be working with a strain of E. coli that is NOT harmful, it is important to practice
correct safety.
 Always use STERILE TECHNIQUE
o Use a disinfectant to wipe down the lab tables
o Make sure all equipment/tools are disinfected
o All bacterial plates must be disinfected or autoclaved prior to and after use
 Assume that any bacteria that grows on your plate is harmful and treat it as such
 Always WASH YOUR HANDS after you are finished handling plates

PART I – WHAT KINDS OF BACTERIA ARE FOUND ON
SURFACES?
A solid source for bacterial growth is essential if organisms are to be isolated. In the
laboratories of Robert Koch, gelatin was first used to achieve bacteria colonies. Agar now
serves as a more useful material; it is a protein solution that will remain solid until heating and
then will solidify as it cools. Before it cools (and solidifies) it can be poured into petri dishes.
Using sterile technique minimizes the contamination of the agar before you are ready to
inoculate it with bacteria from other sources. The agar often contains a nutrient source for the
growing organisms, such as beef broth, blood, carbohydrates, and vitamins. Your agar plates
will be prepared for you in advance.

What is agar? _________________________________________________________________
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A. DAY 1 – Streaking Microbial Cultures onto Agar Plates (Inoculation)
Agar streak plates are an essential tool in microbiology. They allow bacteria and fungi to
grow into discrete colonies. These colonies can later be isolated to purify the strain free of
contaminants, and produce a pure genetic clone.
In order to obtain well-isolated colonies, the quadrant streak technique should be used. This
allows sequential dilution of the original microbial culture instead of covering the entire plate in
a “lawn” where it is difficult to determine where one colony ends and the next begins. As the
original sample is diluted by streaking it over successive quadrants, the number of organisms
decreases. Usually by the 3rd or 4th quadrant, only a few organisms are transferred on the
loop/swab producing only a few isolated colonies.
Why do we use the quadrant streak technique? ______________________________________
_____________________________________________________________________________

Your teacher will demonstrate this procedure on the agar plate.
Practice drawing a streak plate in the circles below. Have your teacher check your first circle
BEFORE streaking on the second circle. Number your 4 areas.
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B. DAY 2 – Analyzing Colonies – DO NOT OPEN the bacterial plates!!!!!!
Streaked Plate:
You will identify and categorize different bacterial colonies based on varied appearance and
morphology (form and structure). When a single bacterial cell is deposited on the surface of a
nutrient medium (agar), it begins to divide exponentially using binary fission. Under favorable
conditions, bacteria can divide every 20 minutes. After thousands of cells are formed, a visible
mass appears which is called a COLONY. Each species of bacteria will exhibit characteristic
colonies.
Terms Used to Describe Bacterial Colonies
 Colony Shape and size -- round, irregular, punctiform (tiny)
 Margin edge -- entire (smooth), undulate (wavy), lobate (lobed)
 Elevation -- convex, flat, raised
 Color -- color + opaque, translucent, shiny or dull
 Texture -- moist or dry (rough)
What method do bacteria use to divide? How long can this take in good conditions?
_____________________________________________________________________________
_____________________________________________________________________________
Use the terms listed above to describe the bacterial colonies on the plate at your table.






Colony Shape and size – ______________________________
Margin edge -- ______________________________________
Elevation -- _________________________________________
Color -- ____________________________________________
Texture -- __________________________________________

What do you notice about the colonies in area 1 versus area 4? _________________________
_____________________________________________________________________________
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C. How Clean Are Your Hands???
Read the article titled “How Clean Are Your Hands? Highlight important information and data
as you read. Then watch the quick video Water vs. Hand Sanitizer:
https://www.youtube.com/watch?v=f9TV61e8gTI

Based on what you learned in the article, list 4 factors that can affect bacterial levels after
handwashing.
1. ______________________________ 3. ______________________________
2. ______________________________ 4. ______________________________
Discuss with your lab partner: What are 2 other factors that could affect bacterial levels after
handwashing that were not mentioned in the article?
1. ______________________________ 2. ______________________________
We have decided to test: ______________________________________________________
Our independent variable is: ___________________________________
Our dependent variable is: ____________________________________
How will you include 2 experimental group variables ? _____________________________
__________________________________________________________________________
We predict this will happen: ___________________________________________________
Procedure:
1. Without opening the Petri dish filled with
nutrient agar, write your names in small letters
around the edge of the bottom – side with the
agar in it. Then use the Sharpie and ruler to
divide the dish into four quadrants as shown in
the image at right.
2. Gently touch your thumb to the surface of the
agar in the appropriate location. This is your
________________ group.
3. Wash your hands in the manner you indicated
above. One partner will be doing one of the
experimental groups and the other partner will be performing the other experimental
group.
4. Wash your hands thoroughly with soap and water.
5. Turn your plate upside down to prevent condensation from dripping into your bacteria)
and place it in the 30C incubator overnight.
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D. DAY 2 – ANALYZING YOUR HANDWASHING INVESTIGATION
In the circle to the right, make a sketch of what your plate looks
like the next lab day. Use color if necessary.
Summarize your results: _________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
If you were given more plates and time, how would you improve
your experiment and further your investigation to learn more?
____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

PART II: CELL SIGNALING AND BIOLUMINESCENCE
Background:
In this exercise, you will be using a luminescent population of Vibrio harveyi, a marine
bacteria containing lux genes. The lux genes include 2 genes that code for luciferase (the
enzyme that catalyzes the light-emitting reaction) and several genes that code for enzymes that
produce the luciferins (the substrates for the light-emitting reaction).

This is a similar chemical reaction to the one that occurs in fireflies to create the “flashes”
they use to communicate to find mates (Figure A). Another organism that undergoes a similar
reaction to bioluminesce are algae known as dinoflagellates. These algae luminesce in response
to agitation in the water so if one is swimming or rowing through the water, the algae will light
up. There is a place in Puerto Rico called “Bioluminescent Bay” because of these
dinoflagellates (Figure B).
FIGURE 2: Bioluminescent Bay
FIGURE 1: a firefly without
with dinoflagellates luminescing
its flash and with its flash.
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FIGURE 3: These are 3 plates Mrs. McCarter’s Anatomy class streaked to study quorum
sensing. Two different types of bacteria were streaked onto the same plate to learn how they
communicate.

Many bacteria communicate using the cell-to-cell signaling process called quorum sensing
to turn on genes when cells are at high density. This allows bacteria to coordinate behaviors that
are beneficial to a group but less beneficial when bacteria are alone in their environment. A
great example of this is bioluminescence. It is much more beneficial for a large group of
bacteria (trillions of cells) to produce light than for only a few cells. There are other behaviors
that are also controlled by quorum sensing, such as production of biofilms and toxins. One
infamous Vibrio species causes the deadly disease cholera. These bacteria use quorum sensing
to control genes that allow them to infect their hosts (produce toxins).
During quorum sensing, bacteria produce, secrete, and detect small molecules called
autoinducers. These molecules are their method of communication, and the amount of
molecules reflects the number of cells in the nearby environment – the more cells, the higher the
autoinducer concentration. High levels of autoinducers can be detected by the plasma
membrane receptors and this causes the production of bioluminescence by the bacteria that can
be measured.
How is bioluminescence produced?
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Why would bacterial cells need to communicate with each other? What is the advantage?
_____________________________________________________________________________
_____________________________________________________________________________
Do a little research, and give 2 examples of cell communication in the human body.
_____________________________________________________________________________
_____________________________________________________________________________
LET’S HAVE FUN!
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1. Now that you know how to properly streak a plate, I will let you “draw” your name or a
design onto a new plate. These bacteria GLOW! Label the bottom edge with your name and
identify the bacterial strain being used: E. coli pNL 121; Vibrio harveyi BB120 or BB721
*Note: this is NOT a pathogenic bacteria and won’t make you sick. But you still need to
treat it as if it would – do not touch it and always wash your hands.
2. These plates will NOT be placed upside down. Leave them with the agar side down and
lid up and inside the box in the 30C incubator overnight. We will look at them tomorrow.

Conclusion.
1. What did you learn about bacteria? What did you learn about microbiology lab
techniques?

2. What would you like to do over or expand upon?

3. Reflection/thoughts about studying bacteria:
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