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What’s the buzz 
about bugs and 

bacteria?  
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Why Study Insects? 
 Have you ever wanted to learn more about the bugs that 

crawl, fly, and dig underground? Well, then you’re in the right place! 
We’re a team of researchers at UW-Madison that research mosquitoes 
and the bacteria that live inside of them, and we’d love to share some fun 
facts about insects with you!  

 Insects are the most abundant animals on our planet. 
In fact, there are nearly as many species of ants as there are 
species of birds! Even though insects may be small, they’re 
really important. Many animals eat insects, and couldn’t 
live without them. Even if you don’t eat insects, you also 
depend on them for food! We need insects to pollinate 
many of the foods we love to eat like carrots, apples, 
blueberries, almonds, pumpkins, chocolate, and more. Could 
you imagine a world without those foods?  

 Scientists are learning more every day about how life around 
the world is connected. Many animals depend on insects, but did you 
know that many insects depend on bacteria? Read more to learn about 
how insects interact with the world, and how bacteria can be just as 
important as an insect’s antennae or legs!  
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What is an insect? 
And how can I identify them in the wild? 

You may know them as bugs or creepy-crawlies, but scientists use 
the word “insect” to describe bugs that have certain traits.  

1. Six Legs  
This one is easy! If you see a bug, one easy way to tell if it’s an insect 

is to count its legs. If it has more than six, it’s not an insect. Let’s put it to 
the test. Which one of the pictures below is an insect?  
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1. Spider

2. Millipede

3. Beetle

Answer: The beetle is the insect! Were you surprised to learn that 
spiders are not insects? 
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2. Three Body Segments 

 
Image source: University of Missouri Extension Service 

Insects have three body segments: the head, thorax, and 
abdomen. This is easiest to see in insects like ants and wasps, but all 
insects have all three segments. 

The head is where an insect has its eyes, 
mouth, and antennae.  

The thorax is where all six of the legs are 
attached. If an insect has wings, those are 
attached to the thorax as well.  

The abdomen is the back end of an 
insect. This is where insects digest food, 
and where a stinger is attached in some 
bees and wasps like the one in the 
picture.  

Can you point to all three segments on 
this picture? 
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3. An Exoskeleton 
You and I have bones in our body that hold us up and give us 

shape. But, insects have no bones! Instead, they have an exoskeleton - a 
hard outer layer that gives them shape and protection. Insect 
exoskeletons can vary greatly, which is why insects can look so different!  

 This Hercules beetle has a a very 
tough exoskeleton with long horns. 
This comes in handy when males 
fight over females. Exoskeletons are 
also important for preventing insects 
from losing water and drying out, 
which is called desiccation.  
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The bright colors of the ladybug 
warns predators: TOXIC! Do not eat me! 
Wasps, assassin bugs, and milkweed 
bugs are some other insects whose 
bright colors warn of danger. 

Not all exoskeletons 
are shiny shells. This oak 
worm moth and 
bumblebee have fine hairs 
that give them a fuzzy 
appearance. Can you think 
of any other fuzzy insects? 
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Singalong! 
The Insect Song  

(To the tune of “Head, shoulders, knees and toes”) 

Head, thorax, abdomen 

Head, thorax, abdomen 

 

Eyes, six legs, and exoskeleton!  

Head, thorax abdomen! 
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How does a 
mosquito smell?  

What do humans, dogs, giraffes, and buffalo have 
in common? They all use their nose to smell. 
Insects don’t have noses, but they do have 
antennae. Insect antennae are loaded with 
chemical sensors that allow them to understand 
“smells” in the air and respond to them. 

 

If you’ve ever gotten a mosquito bite, you 
know how annoying they can be! When a mosquito 
bites you, it takes a tiny bit of your blood to eat. 
Only female mosquitoes bite humans, and they use 
their antennae to locate us by smell. If you look 
closely, you can see that mosquito antennae are 
fuzzy. This is because fuzzy antennae have more 
space, or surface area, for the chemical sensors that let them smell.  

Female mosquitoes can pick up on a variety of scents that lead 
them to a human meal, including the carbon dioxide we release when we 
breathe, and even the smell of sweat and stinky feet! Understanding 
mosquito antennae can help scientists find new bug sprays to prevent 
future mosquito bites and the diseases they carry.  

 Page 7



Science Expeditions 2021 Coon Lab 

Make your own 
antennae! 

Get creative!  
Use objects you find around the house to create a pair of antennae. 

See how much surface area you can create so that your antennae can 
smell the most far away smells! Here are just a few examples from our lab.  
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What do insects eat? 
Insects eat a wide variety of foods, including some things that you 

and I would never consider for dinner! Insects can eat fruit, nectar from 
flowers, decaying plant material, meat, other insects, and even wood. But 
how can different insects eat such different foods? It begins with their 
mouthparts, which we can put into a few different categories.  
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Siphoning mouthparts can be used to 
suck liquids just like water through a straw. 
Butterfl ies and moths are an example of this; 
they use their long proboscis to drink nectar 
from flowers. Because the proboscis is so long, 
this moth keeps it curled up when flying 
between flowers. 

Piercing mouthparts are 
useful for getting through tough 
materials. You can find these on 
insects like the Robber fly, which 
pierces the exoskeleton of its prey 
and sucks out the insides, or on 
this treehopper, which pierces the 
stem of plants and drink sugary 
sap from plants. Aphids, assassin 
bugs, and female mosquitoes 
also use piercing mouthparts!
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Sometimes insect mouthparts are 
used for things other than eating. This 
male stag beetle has huge mandibles or 
jaws. They’re not very useful for eating, 
but male stag beetles use these huge 
jaws to fight with each other over females. 

Flies are an example of insects that use 
sponging mouthparts. These mouthparts are 
made of many small tubes and can soak up 
liquid from a surface like a sponge. Flies can use 
their saliva to dissolve solid foods into liquid that 
they can drink. Keep that in mind the next time a 
fly lands on your food!  

Many insects have chewing 
mouthparts that break apart solid food 
just like when you chew with your teeth. 
Some insects with chewing mouthparts 
include grasshoppers, cockroaches, 
termites, and beetles. Chewing 
mouthparts are found in a wide variety of 
insects because they are useful for eating 
many types of food, from leaves to wood 
to insects to meat! 
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Eat like an insect! 
Gather your supplies, it’s time to get buggy! For this activity you’ll 

need:  

‣ Straws 

‣ Scissors  

‣ A sponge or paper towel 

‣ A clothespin or chip bag clip  

‣ A cup of water  

‣ A cup of water covered with plastic wrap or aluminum foil  

‣ Two plates 

‣ Small items like dry beans or pasta  

First, have an adult/guardian help you create your mouthparts and 
food sources from the table on the next page. Then, your goal is to use 
each type of mouthpart on each type of food and decide which fits best!
While you act like a hungry insect, think about why certain mouthparts are 
better than others depending on the food source. Once you’re done, fill 
in an example of a type of insect that uses each type of mouthpart.  
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Adapted from Cornell University’s Naturalist Outreach Program “Insect Picnic”
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What did you learn about how insects interact with the world? Next 
time you see an insect outside, try to think about what it eats and what  
mouthparts it needs for that food source. 

Real 
Mouthpart

Constructed 
mouthpart

Real Food Constructed 
Food 

Example 
Insect

Siphoning Straw Nectar in a 
flower

Cup of water

Piercing Straw, cut so 
that one end 
has a point

Liquid in a 
plant stem or 
other host

Cup of water 
covered in 
plastic wrap 
or aluminum 
foil 

Sponging Sponge or 
paper towel

Rotting fruit Plate with a 
thin layer of 
water

Chewing Clothespin 
or chip clip 

Leaves, 
wood, or 
small insects

Plate with 
dry beans or 
pasta
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Adapted from Cornell University’s Naturalist Outreach Program “Insect Picnic”



Science Expeditions 2021 Coon Lab 

Bacteria: Tiny but 
Mighty 

So far we’ve learned a lot about insects, 
which are already very small. But now we’ll 
learn about their secret little helpers: bacteria! 
Bacteria are tiny single-celled organisms that 
you need a microscope to see. They’re all 
around us, and they perform useful functions 
like keeping soil healthy and helping you 
digest food! While you may be familiar with 
bacteria that can make you sick (germs) like E. 
coli or Salmonella, these bad microbes are far 
outnumbered by the good ones. But, don’t use 
that as an excuse not to wash your hands; hand 
washing is still very important to keep you 
healthy!  

No animal on earth is truly alone. Every animal (even you!) 
has bacteria living inside or outside of it, and those 

bacteria can be useful. For humans, we have bacteria living 
in our guts that help us digest our food. For insects, this 

partnership with bacteria can be even more extreme: 
some insects can’t live at all without their bacteria! A tight 

partnership like this is called symbiosis, where two 
organisms work together and each provide a service for the 

other. For example, let’s look at termites.  
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Termites live on a diet of wood, which is 
pretty tough! The termite uses its chewing 
mouthparts to break wood into smaller 
pieces. Once the wood reaches the termite’s 
gut, bacteria and other microbes take over. 
They produce enzymes, which are proteins 
that can break down big molecules into 
smaller ones. These enzymes turn the wood 
into food that the termite can eat! Why is this 
symbiosis? The termite gets help digesting its 
food, and the bacteria get a meal delivered 
right to their door! 
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Image credit: Midwestern Pest Control 

Image credit: Bay County Mosquito Control

Our lab at UW-Madison studies 
the bacteria that live inside mosquitoes.  
You probably know that butterflies 
undergo metamorphosis when they 
change from caterpillars to adult 
butterflies, but did you know that 
mosquitoes do this too? It turns out that 
mosquitoes need bacteria in their guts 
to grow and develop as larvae. You can 
give mosquitoes all the food in the 
world, but they won’t grow without 
bacteria! We hope that our research on 
bacteria and mosquitoes will help us 
better understand the relationship 
between insects and their bacteria, and 
maybe even prevent mosquitoes from 
spreading disease. 

Mosquito Life Cycle

Egg

Larva

Pupa

Adult
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Match the Microbe 
Using what you’ve learned about bugs, what they eat, and why they 

need microbes, draw a line to connect the bacteria to the insect that 
needs it! Bonus points if you can name what type of mouthparts each 
insect has.  
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Treponema, bacteria that turn 
wood byproducts into digestible 
nutrients (Image: Okhuma et al 2015 
PNAS) 

Buchnera, bacteria that 
produce nutrients missing from a diet 
of plant sap (Image: Wikipedia)

Termite

Aphid
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Thanks for 
learning with us! 
Next time you see an insect outside, look a little closer and see what 

you can learn by observation.  

Dr. Kerri Coon, kerri.coon@wisc.edu 

Kerri Coon is an Assistant Professor in the Department of 
Bacteriology. Kerri received her doctoral degree from the 
lab of Dr. Michael Strand at the University of Georgia, 
where she studied the microbial regulation of molting in 
mosquitoes. She subsequently worked on insect 
microbiome-immune system interaction in Dr. Nancy 
Moran’s lab a the University of Texas at Austin before 
starting her position at the University of Wisconsin-
Madison in 2019. Research in Kerri’s lab focuses on 

understanding the diversity and function of gut microbes in mosquitoes and 
other insect disease vectors.  

Holly Nichols,  hlnichols@wisc.edu 

Holly is a Microbiology Ph.D. student in Kerri’s lab at UW-
Madison. In her undergraduate at Georgia Tech, she 
studied bacterial secretion systems in Vibrio cholerae. 
After undergrad, she fell in love with insects while 
studying the bacteria living in aphids. She now studies 
how mosquito gut bacterial communities assemble and 
impact fitness of the host. She’s also interested in the 
adaptations that help bacteria survive and thrive inside 
mosquitoes. Nearly all the insect photos in this document 
were taken by Holly on hikes and walks around town.
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If you have any comments or suggestions 
on how to improve this activity, let us know by 

filling out a short questionnaire at this link: 
https://forms.gle/NAPzcz6TkhiapWqW6

https://forms.gle/NAPzcz6TkhiapWqW6
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