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LLOG3: Fossil Genes

Directed Synopsis:

1. What is a “fossil gene”?

Fossil genes are found in DNA. Over a period of time, some genes begin to decompose because they are not needed to survive, and the gene stops doing its job. These genes are called fossil genes because they are only remnants of the original gene. Scientists look at the remnants left of these genes and gain insight into the life of the species ancestors. They help show how natural selection has helped species adapt and form new ways of living over the years. They also help scientists reconstruct the family trees of species.

2. Sight is very important to most fish but apparently not to the coelacanth. How is this possible?

The coelacanth lives on the ocean floor. It spends most of its time in caves during the daylight and comes out at night to eat. Therefore, it spends most of its time in the dark.  The coelacanth does not need to distinguish between different colors because it is always in the dark. The coelacanth contains rhodopsin genes that allow it to see in dim lighting, and since the coelacanth lives in dark lighting, it doesn’t need the other genes to help it see. 

3. Both coelacanths and cetaceans have fossilized SWS opsin genes. Explain the mutations that produced these effects.

Both coelacanths and the cetaceans have fossilized SWS opsin genes. In the coelacanths, there was a mutation in one of the triplets that changed the triplet into a stop codon. So all the triplets after the mutation that code for the function of the SWS opsin are not read, and the SWS opsin becomes non-functional. Similarly in the cetaceans, the SWS gene is missing several bases, and the triplets can no longer be read correctly for the SWS opsin to work. Once one base is missing, the reading of the gene is thrown off by one letter and makes the gene non-functional.

4. Why do we believe that the coelacanth and cetacean genes “were fossilized independently”?

Scientists know that the coelacanth and cetacean genes were fossilized independently by looking at the tree of evolution. The tree of evolution shows that amphibians evolved from coelacanths, and since amphibians have SWS opsin genes that work, the SWS opsin genes of the coelacanth had to fossilize on its own. Similarly, the tree of evolution shows that the cetaceans evolved from a common ancestor of cows and hippos. Since cows and hippos have working SWS opsin genes, the cetacean SWS opsin genes must have been fossilized on their own and independent from their ancestors.

5. Apparently, the mutation that makes the SWS opsin gene non-functional has occurred in marine vertebrates (back- boned animals0 but not terrestrial vertebrates. What might the reason for this be?

The reason the mutation of the SWS opsin gene that makes it non-functional has occurred in marine animals and not terrestrial vertebrates is because of natural selection. The marine animals live an aquatic life and do not require the use of color vision because they live in dim lit waters. Since the SWS opsin gene is not necessary for the marine species to survive, natural selection was relaxed and allowed the genes to mutate. Natural selection did not purify the gene from the mutations that would harm the function of the SWS opsin gene because that gene was not needed.  Terrestrial vertebrates depend on color vision to survive and therefore natural selection has not been relaxed and removes harmful mutations to the SWS opsin genes. 

Most Challenging Concept:


The most challenging concept for me was the section about cause and effect. I just did not understand what he was saying. At first he was trying to show how fossilized genes were a cause of evolution. He explained that the inactivation of a gene caused the flower to be red and that natural selection played a part in the inactivation of the gene. So really the inactivation of the gene is not a cause of evolution but and effect of natural selection. So that example did not explain how fossilized genes were a cause of evolution. I somewhat understood his second example of fossilized genes being an effect of evolution. He explained how the MYH16 gene in humans probably became fossilized after the gene was no longer needed. This makes sense. The gene was not needed so natural selection was relaxed, and the gene mutated. I think he could have given a better example about the how fossilized genes cause evolution. 

Seminar Question:

Carroll states that fossil genes prove that there was no design. He says “the patterns of gain and loss seen in species’ DNA are exactly what we should expect if natural selection acts only in the present, and not as an engineer or designer would” (136).  But where did DNA come from? Did it just form on its own? It is so small yet so complex. How did it just randomly come together, and now all of life depends on it? Was there a single piece of DNA in the beginning and it decided to multiply? And if so, how did that piece of DNA come together? 

Connection:

When a species changes environments, some of its genes are no longer necessary to help it survive, and sometimes they mutate and are unable to function properly again.  This idea reminded me of “Aria: Memoir of a Bilingual Childhood” by Richard Rodriguez. This story was about a Spanish speaking family that moved to America. The whole family struggled to speak English. The children would go to school, but they could not understand a lot of what the teachers and other classmates spoke to them. The family’s home was their refuge. Only at home could they speak Spanish with one another and because of this, the family was very close. Pretty soon, the children’s teachers realized that the kids’ English was not improving, and they suggested to the parents that they only speak English at home. Their Spanish speaking skills were no longer necessary in America. Once the family began speaking only English at home, their lives changed. The kids spoke less to their parents because their parents didn’t understand the English language as well as they did. Their house became quiet and was no longer a place of refuge for the family. Once the family changed their environment, their Spanish speaking skills were no longer necessary for them to survive, and their family life slowly began to deteriorate just like genes that are no longer needed.

Vocabulary:
Ichthyologist- the branch of zoology that deals with fish (dictionary.com)

Biorhythms- a recurring biological process, such as sleep, that is controlled by the 

circadian rhythms of an organism (dictionary.com)

Pheromones- a chemical secreted by an animal, especially an insect, that influences 

the behavior or development of others in the same species, often functioning as an attractant of the opposite sex (dictionary.com)

Atrophied- wasted, withered, shriveled
