
Oops, perhaps I should have added some Beano(
Did you know that we have critters living in our gut? To be more specific, we have friendly E. coli bacteria that live in our small intestine.  Since we are unable to digest all parts of the food we eat, the E. coli are helpful conspirators who unleash nutrients for us to absorb.  Unfortunately, for some, they also unleash a bit of gas, that we expel.  In fact, it is said that we release one liter of bacterial waste (gas) in a day, over the period of 14 little expulsions.  For some, this is an amusing time of the day, for others, this is the most embarrassing time of the day.

Seeing an opportunity to cash in on Western culture’s intolerance for released gas, a company, AkPharma, Inc. cloned a gene for the -galactosidase enzyme, the enzyme responsible for breaking down complex sugars to glucose.  It is this enzyme that the bacteria possess and use when they break down sugars for us in our small intestine.  When the bacteria break down the sugars, they also release a gas, which is what we pass.  We are able to notice the stinky gasses at 1 part per 100 million parts per air.  In other words, if you release even a little bit of stinky gas, we can tell.  The rest of the gas we release is carbon dioxide, nitrogen, or oxygen, all of which are odorless.

The cloned gene came from Aspergillus niger.  You may have seen it on the bathroom walls in your home.  It is the common black fungus that likes to grow on the shower ceiling and walls.  The researchers at AkPharma screened thousands of A. niger to find one that produced lots of -galactosidase.  Once they found their organism, they isolated the gene, cloned it into a critter that could be grown up in mass quantities, probably in a bioreactor.  The -galactosidase can be purified from the soupy mess in the fermentation tanks and can be processed into the product we know as Beano.  We place Beano directly on the food, allowing it to break down the complex sugars for us.  If the sugars are broken down before they reach our small intestine, then the bacteria don’t have anything to munch on, and therefore can’t provide us with gas.  Yippee!!

Before class started, several test tubes were prepared for you.  One of the test tubes has had Beano added to it.  The other test tube is pure beans, no Beano added.  Today’s test is quite simple.  Figure out which test tube has had the Beano added.

Preliminary questions:

1. Which test tube should contain glucose, a simple sugar that is the product of -galactosidase digestion of complex sugars? (the one with Beano or the one without Beano?)

2. Using a glucose test strip, how can you tell which test tube has the simple sugars in it?

Procedure:

1. Obtain test tube A and test tube B.

2. Stick your glucose test strip in test tube A.  Stick a clean glucose test strip in test tube B. Remove the sticks from the test tubes.  Scrape off beans if you have to. Note your results.

3. Dump your bean mixture in the trash can.  Wash out the test tube and put back in the test tube rack to dry off. 

Data:

Color of pad on test strip from test tube A:

color of pad on test strip from test tube B:

Results:  

Which test tube contained Beano?  What is your evidence?

Conclusions:

Find (or think of) 5 products in your home that are the result of biotechnology. List them here. 
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