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All organisms have some form of defense that helps them to �ght disease causing organ-

isms � the immune system. The cells that participate in the immune system are equiped

with various weapons: small molecules and proteins. They are stored in the cells and are

released when the cells are activated. This aims at destroying the intruding organism

or substance and is accompagnied by changes in the surrounding of the intruder like eg.

local in�ammation which leads to symptoms that many know from hay fever and other

allergies.

A number of the proteins which are responsible for that are encoded closely together

in the genomes of humans and other species in the so called "chymase locus" 1. This

part of the genome di�ers quite a lot between di�erent species because the development

of the immune system mirrors the adaption of a species to its ecological niche.

Since research about how the immune system works is often done in animals, a detailed

knowledge about the chymase loci and the proteins on it can be important when inferring

�ndings about its function and related diseases from animals to humans. In this study

we searched the genomes of cattle and opossum for equivalents of the human chymase

locus genes because we wanted to learn more about their origin, their evolution and the

characteristics of the proteins encoded on it.

The ancestor of the opossum and the ancestor of humanse separated about 130 million

years ago in evolution. We found two genes in the opossum genome that were related to

chymase locus genes. This means that the ancestor gene of all chymase loci genes has

existed already more than 130 million years ago. We also found that the two opossum

genes were not placed together in a locus like in e.g. humans. Thus the genes were

rearranged in the genome during opossum evolution.

In the cattle genome, such a rearrangement had not occured. We found thirteen genes

that were related to known chymase locus genes. When analys-ing the cattle genes,

we found an interesting development that has occured only in the cattle genome: A

additional gene family has developed in the chymase locus of cattle which is not found

in humans or any other organism studied so far. The proteins which are encoded by this

gene family are called "duodenases". From former studies it is known that duodenase

play a role in food digestion, not in the immune system. They are thus an amazing

example of how genes evolve, specialize and adapt di�erent functions in the body.

1A locus is a speci�c position in the genome where one or more genes are located.


