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Teacher’S Key

What helps plants get just
the right amount of iron?

Why is iron a micronutrient?

It is an essential nutrient but plants only need it in small amounts.

There is a lot of iron in the soil. So it should be easy for plants to take it up, right?

Not quite. Even though there really is a lot of iron in most soils, it is usually in a form that plants can not 
directly use. Instead, they have to convert it chemically into a form they can take up.

What is the difference between genetics and epigenetics?

Genetics is the study of genes, or inherited characters, Traditionally, genetic factors are basically your 
genes, or the sequence of your DNA. For example, the wild type and the mutant form cress plants have 
a gene that has different sequences and studying the effect of the difference in the gene would be 
genetics. Epigenetics is a new field of genetics, which deals with changes in gene expression rather than 
changes in gene sequence. In epigenetics, the sequence of the DNA stays the same, but it is marked 
with chemical tags or has a different chromatin structure that turns different genes on or off.

We chose to study Thale cress because it is a model organism. What does that mean?

We chose Thale cress because it has already been extensively studied. Such an organism is called a 
model organism. A model organism is widely used by many scientists and has benefits for genetic studies; 
for example, it can be grown quickly, there are many experimental tools and resources established for 
scientists to use. It is also relatively simple, but the basic rules of life that can be learned from model 
organisms can also be applied to more complex organisms that are difficult to study, but are more 
relevant to our lives (such as crop plants or even humans!)
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Why did we pick this particular mutant form Thale cress plant to address our question?

We picked this mutant form because it lacked the ability to add the chemical tag H3K27me3 to the genes 
that are involved in taking up iron. The tag turns off some of these genes in the wild type, but not in the 
mutant form. We therefore suspected that the mutant form would take up more iron.

How did the results show that epigenetic factors are involved in Thale cress iron uptake?

We saw more gene expression in the mutant type than the wild type when there were low levels of iron 
in the growth medium. The mutant plants also grew more roots under the same conditions. This all 
supports our hypothesis that epigenetic factors like these tags are involved in regulating the uptake of 
iron in plants.
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