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The global decline in amphibian biodiversity can be largely attributed to three main driving
forces: habitat loss and degradation, environmental contaminants, and emerging infectious
diseases. Although habitat degradation continues to pose the greatest threat to amphibians,
wildlife disease is much more difficult to detect and challenging to control. Following the
formal description of the amphibian chytrid fungus, Batrachochytrium dendrobatidis (Bd), in 1999, this pathogen soon became linked to the global decline in amphibian populations and
extinctions observed over the past several decades. Recent research estimates that Bd is a
major threat to nearly one‐third of all amphibian species. The result of infection by this
pathogen varies considerably between species and may lead to an often fatal condition
known as chytridiomycosis (commonly known as chytrid) in susceptible animals.

Researchers have recently detected the presence of Bd in Cusuco National Park (CNP),
Honduras an area which provides critical habitat to six endemic Honduran amphibian
species. The presence of the chytrid fungus infection is identified by swabbing frogs and the
sample is then taken back to a field‐based DNA‐lab where the Polymerase Chain Reaction
(PCR) is used to detect its presence.

Every time an adult frog was encountered it was captured and swabbed for chytrid. It is
important that surveyors use sterile disposable gloves so that they do not spread chytrid
between different individuals or contaminate the samples being collected. The surveyor
rubs the swab on the underside of the fogs feet and hind legs. If the frog is infected with
chytrid then cells of the fungus will become stuck to the cotton swab and can be detected in
the lab later. The swab is immediately stored in a small tube of ethanol to preserve the
sample.




Once the samples are back in the lab, any DNA that is held on the swab is extracted.
Because we are dealing with such tiny quantities of DNA, even if chytrid is present in the
sample, it would be impossible to detect at this point without subjecting the sample to
further manipulation; the quantity of DNA in the sample is amplified using the Polymerase
Chain Reaction (PCR). PCR takes each strand of DNA in the sample and copies it. By carrying
out multiple repeats of this process, where the amount of DNA is doubled each time, we can
quickly get a quantity of DNA present in our sample that we can test for. Obviously if there
is no chytrid DNA in the sample to begin with then no matter how many times you try to
amplify it you will still have a negative sample, but if you do have a small amount of chytrid
DNA present then you will end up with a much larger volume that you will then be able to
detect.

Once the PCR has been run, the resulting PCR products are loaded onto an agarose gel and
then an electric current is passed through the gel in a process known as gel electrophoresis.
DNA has a negative charge and the positive electric current makes the DNA fragments move
through the gel. Smaller fragments of DNA are able to move more quickly than large ones,
so with time the different size fragments get separated within the gel. By staining the DNA
with a florescent dye, we are then able to see the DNA fragments under an ultra violet light.
Where bands are present, it indicates that chytrid DNA was amplified in that sample and the
sample is, therefore, positive for chytrid (figure 1).
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Figure 1. This image shows the results of a number of samples tested for the presence of
chytrid. Columns A and M simply contain a standard marker with DNA fragments of known
sizes for us to be able to compare with our test samples. Samples that have tested positive
for chytrid display a bright band (indicated by the white arrows). Other samples show no
bright band and are, therefore, negative for chytrid.









1. What are the three main threats to the decline of amphibian biodiversity?
2. What causes chytridiomycosis (commonly known as chytrid)?
3. The chytrid infection is detected by swabbing captured tree frogs – what is the swabbing
process trying to collect?
4. Why do we need to use PCR to detect the chytrid fungus DNA?
5. Why does the scientist collecting the samples need to wear sterile gloves?
6. What is the function of the process of electrophoresis?
7. How is the DNA made visible?
8. Look at figure 1.
[bookmark: _GoBack]a. What are the bands in columns A and M?
b. Which columns show positive for the chytrid DNA?
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Once the PCR has been run, the resulting PCR products are loaded onto an agarose gel and
then an electric current is passed through the gel in a process known as gel electrophoresis.
DNA has a negative charge and the positive electric current makes the DNA fragments move
through the gel. Smaller fragments of DNA are able to move more quickly than large ones,
so with time the different size fragments get separated within the gel. By staining the DNA
with a florescent dye, we are then able to see the DNA fragments under an ultra violet light.
Where bands are present, it indicates that chytrid DNA was amplified in that sample and the
sample is, therefore, positive for chytrid (figure 1).

Store and share files in the

Figure 1. This image shows the results of a number of samples tested for the presence of Document Cloud
chytrid. Columns A and M simply contain a standard marker with DNA fragments of known Learn More
wl = T ¢) B

Figure 1. This image shows the results of a number of samples tested for the presence of
chytrid. Columns A and M simply contain a standard marker with DNA fragments of known
sizes for us to be able to compare with our test samples. Samples that have tested positive
for chytrid display a bright band (indicated by the white arrows). Other samples show no
bright band and are, therefore, negative for chytrid

Copyright: these resources are the sole property of Operation Wallacea although they may
be used freely for educational purposes within

the classroom or for internal examinations. Further use will require permission which can be
gained by email to info@opwall.com.

English (United Kingdor)

Page20f2 847 words

(i3





image3.png
4 .
-~ wallace resource library

brought to you by Operation Wallacea




image4.png




