Introduction to Practical Session on the Growth & Transmission of Germs

Before the session starts.

· Set out all materials needed for the practical session.

· “Contaminate” the external door handle, parafilm box, scissors, and cotton bud container with fluorescent dye.

· Sprinkle fluorescent powder near the entrance, and on our shoes.

· Write our names on the blackboard.

Introduction

Briefly introduce ourselves – names, where we work etc.

We’re planning to visit you several times over this school year, and we hope that you’ll give us some input so that we can plan some sessions on the things that you’re most interested in. You can let Ms Lee know if you have any ideas, and she can pass them on to us for our next session.

For today, we know that you’ve been studying bacteria and viruses, so we’ve planned a practical session on that topic.

Part I – bacteria, antibiotic resistance and biotechnology.

First of all, can anyone tell us what kind of words you associate with bacteria?


Write on board – hopefully disease names etc.

Bacteria do cause a lot of different diseases, but a lot of species are completely harmless. Bacteria are everywhere – on every surface in this classroom, on your skin, in your gut and all through your body. Some of them are even useful to us – the millions of harmless bacteria in your gut usually stop harmful bacteria from taking over and making you sick.

Sometimes this first line of defense doesn’t work, and bacteria can make you sick. What kind of treatment would your doctor prescribe to help fight a bacterial infection?


Write on board – antibiotics

There are lots of different types of antibiotics, and they all work in different ways. The common theme is that they attack structures that bacteria have, but human cells don’t. For example, penicillin stops bacteria from making new cell walls, and leaves human cells alone.

A major problem these days is antibiotic resistance. A lot of bacteria are now immune to most common antibiotics. Every once in a while you’ll hear stories in the media about antibiotic resistant “super bugs” spreading through hospitals. These bacteria are a major problem nowadays.

One of the major problems is that antibiotic resistance genes aren’t found on the major bacterial chromosome. They’re found on small circular pieces of DNA called plasmids.

Show picture of bacterium with chromosomal DNA and plasmid – overhead or draw on board

Because they’re so small, plasmids can pass out of the cell and be picked up by other kinds of bacteria. That’s how antibiotic resistance can spread so quickly.

Plasmids and antibiotic resistance are a public health problem, but they’re also extremely useful in research. Plasmids can be genetically engineered to contain other pieces of DNA, for example a human gene. Bacteria grow very quickly and make new copies of the plasmid every time they divide. So if we can get a plasmid into the bacteria and grow them for just a few hours, they make loads of plasmid DNA that we can harvest and use.

The process of getting plasmids into bacteria is called transformation. We do this by quickly heating the bacteria, and this lets them take up plasmids found in the environment. If we treat millions of bacteria, only a few will take up the plasmid. We select these transformed bacteria by including an antibiotic resistance gene in the plasmid. Then if we grow the bacteria on agar plates that contain that antibiotic, only the transformed cells will grow. Each transformed bacterium divides and grows until it forms a colony that is visible to the naked eye.

We’ve brought in some examples of a transformation experiment that Rebecca did in the lab this week. You can come and look at them more closely later if you want. These bacteria are completely safe, and the plate is sealed up, but still be careful please!

First of all, we spread bacteria that hadn’t been transformed onto one plate with no antibiotic, and one plate that contains an antibiotic called ampicillin. You’ll see that any old bacteria will grow on the plate that doesn’t contain any ampicillin. The same bacteria won’t grow on the plate that contains ampicillin, as they have no antibiotic resistance plasmid.

The second example is of the same kind of bacteria that have been transformed with an ampicillin resistance plasmid. This plate has no ampicillin in it, and again any bacteria can grow. This second plate contains ampicillin. You can see that there are some colonies on it. Each one of these colonies contains the offspring of one single bacterium that took up the ampicillin resistance plasmid.

Medical labs will do similar experiments to see if bacteria have acquired antibiotic resistance. They spread a sample onto plates with no antibiotic, and to lots of different plates containing different antibiotics. If they see colonies like this, they know that the bacteria are resistant to that antibiotic. This helps them to work out which drugs to give you, and to track antibiotic resistance in the population.

Part II – disease transmission

We also want to briefly talk about how bacteria and viruses are spread. Can someone shout out an example?


Write on board

It was always thought that most cold and flu germs were spread by sneezes and coughs. This poster comes from England during the Second World War. 

Show poster on overhead

The government was very concerned about people getting sick, so they started this campaign of “Coughs and Sneezes Spread Diseases”. 

We actually know now that a lot of colds are actually spread by touch. So if someone sneezes on their hands and then touches something, another person can come along later, touch the same object, touch their nose or eye, and then get sick. So this poster is right, it’s important to cover your mouth when you sneeze or cough, but it’s also important to wash your hands regularly if you’re sick.
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