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LLOG 1: Immortal Genes: Running in Place for Eons

Directed Synopsis:
1. Tom Brock’s discovery of hyperthermophiles led to what three discoveries? Why were the impacts of these discoveries in Biology so profound?

Tom Brock’s discovery of hyperthermophiles led to three profound discoveries in the field of Biology. The first discovery that was made was a whole new domain of species. The name of the kingdom is called Archaea. This discovery was so profound because for many years scientists believed that there were only two domains of species in the world. This discovery completely changed that mindset. Next, scientists discovered an enzyme that could copy DNA and was stable in heat. This discovery was profound because it led to new techniques for studying DNA that were quicker and more efficient than previous techniques. Also, Scientists were able to gain more knowledge about DNA and gained more information from DNA. This discovery led to an increase in the use of DNA in forensics as well as in diagnostics. Finally, scientists found that there are pieces of DNA coding that not only exist in humans and all eukaryotes but also in archaean genes. This discovery was profound because it gives more insight into the theory of evolution. By finding these codes, many scientists believe that an archaean could be the “primordial form” that Darwin believed all life came from (30).

2. What does the term “immortal genes” mean and why are they important?

“Immortal genes” are genes that have not been mutated or changed over billions of years. These genes provide evidence for both natural selection and descent with modification. They provide evidence for natural selection because they remain unchanged. Scientists believe that the reason these genes have remained unchanged for billions of years is because natural selection has removed variations of the sequences of triplets that would be harmful to the species. In other words, natural selection “purged” the unfavorable mutations from the DNA code (83). “Immortal genes” also provide evidence for descent with modification because they show how many species from among different domains are related. The discovery of these genes could potentially prove Darwin’s idea of a “primordial form” (30). 

3. From where do clues for evolution emerge?

Clues for evolution emerge from studying the similarities and differences among DNA codes and knowing the meaning behind those similarities and differences. Scientists find clues by comparing individual genes. When they look at the DNA, they see code that is different from one group of species but is the same as the codes from “subsets of these species” (85). This shows that they are related to one another. By studying the DNA codes, scientists gain greater insight into the evolution of the species. 

4. What does redundancy in the genetic code ‘mean’?

Redundancy in the genetic code means that different sequences in the triplets of bases can “encode the same amino acid” (80). In other words, there can be two different sequences in the triplets of the bases, but they both continue to do the same thing. The action is not lost. Therefore if a mutation occurs that changes the sequence to a redundant variant, the action of the triplets will not change, and they will continue doing the same job as before the mutation occurred. This protects the DNA from unfavorable changes due to mutations. 

Most Challenging Concepts:

The most challenging concept for me to understand was the idea of “immortal genes.” I had a hard time grasping the idea that these genes have not changed for billions of years. I also had a hard time understanding natural selections role in that process. At first, I did not understand what Sean Carroll meant when he said “purifying selection” (81). I didn’t understand how synonymous changes occurred more often in nature even though non-synonymous changes have a 77% chance of occurring. It just did not make sense to me how that could be. I had to read that section several times before I was finally able to grasp the concept and see that natural selection eliminated changes that would be unfavorable for the species. The reason the “immortal genes” haven’t changed is because it would be unfavorable for the species if they were changed. 

Seminar Questions:

If DNA holds the clues to evolution, then why hasn’t it been proven yet? DNA holds a record of the species history so why can’t scientists show how the species have changed from the one primordial form? Why don’t they know what the primordial form is from looking at the DNA records?

Connections:
The idea of purifying selection reminded me of the movie we watched in NCLC 130 called Brave New World. In purifying selection, the mutations that would be harmful to the species are eliminated. Natural selection makes sure that the changes in the triplet sequence are favorable for the species. This idea is similar to Brave New World. The people in this “new world” act all the same because of the pills they have to take. In a sense, they can’t even think for themselves. The government will cast out anyone who decides to go against the rules of the government and potentially harm the “perfect” world they have created. Anyone who goes against the government is either sent out of the “perfect” world or is forced to take more pills to make them like everyone else. So the government would eliminate anything that would be harmful to the “perfect” world they created just like natural selection does to unfavorable changes in the DNA sequence. 

Vocabulary:

1. Archipelagoes- a large group or chain of islands (dictionary.com)

2. Taxonomy- the science or technique of classifying (dictionary.com)

3. Microbe- a minute life form; a microorganism (dictionary.com)

4. Endosymbiosis- symbiosis in which one symbiont lives within the body of another (dictionary.com)

5. Cyanobacteria- blue green algae (dictionary.com)
