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Learning Log 5 – FIT Ch 6 Déjà Vu: How and Why Evolution Repeats Itself
Synopsis:
1. How do we know that Howler Monkeys developed trichromatic color vision independently from “old world” monkeys and why is this significant?

The DNA in howler monkeys which provides trichromatic vision, although similar to the old world monkeys, was achieved through a different series of events which occurred 20 to 25 million years later as well. This was because there were similar conditions in different parts of the world which favored the gaining and losing of the same kind of traits (i.e. olfactory genes for color vision genes). The significance is that it is possible for traits to be gained or lost in different areas of the world provided environmental pressures are similar.
2. What is meant by “convergent evolution”? What are some examples (note: examples should be restricted to those sited in the chapter)?  Why is this significant?

Convergent evolution happens when animals evolve similar traits as independent inventions from different ancestors, all of which did not originally have such a trait. For example – penguins, seals, and dolphins all have flippers – however they all evolved from different ancestors that did not have flippers (rather than evolving from the same ancestor). Howler monkeys as well as pterosaurs, bats, and birds are examples of this phenomenon too. This is significant for the same reason in that when given the same set of conditions, species will find similar solutions in adaptation.   
3. What is meant by “the relaxation of natural selection”? What are some examples?

When natural selection is relaxed, it means that the environmental pressures that would encourage for a certain gene or trait to be exhibited are no longer needed as much because such environmental pressures have ceased or lightened up. An example of this process occurring is with the three yeast species that have lost most/all of their galactose metabolizing genes. There were three (known) cases of which environmental pressures have changed (and natural selection had relaxed) to explain the repeated losing of these genes. For whatever reason, it was not advantageous during those times to produce galactose, so selection was relaxed and eventually those genes decayed and were erased. Another example of relaxed selection is in cave-dwelling animals that have undergone repeated evolutions over the years (i.e. losing eye and body color in fish species).
4. What are the clues indicating that Arctic and Antarctic fish species evolved “antifreeze” independently?

The Arctic and Antarctic fish species developed antifreeze independently because they are distant on the family tree and are actually from two different orders. Also, the time that the environmental pressures of lowering water temperatures are different too – in the North Atlantic and North Pacific it was 2.5 million years ago whereas in the Southern Ocean it was 10 to 14 million years ago. The DNA of the two different species is different too – there weren’t any similarities to the original digestive enzyme DNA that the antifreeze gene originally came from, and the two sorts of antifreeze were made by two different processes as well.
5. Why does evolution repeat itself?  How does evolution reproduce itself?

Evolution repeats itself due to the interplay of chance, selection, and time with their impact on DNA. It is reproducible through species adaptations, the repetition of events, and because of the convergence of similar forces producing similar results. 
6. For any new mutation, what are the three possible fates?  Under what conditions is each fate realized?

1. Preservation – this is when a mutation has resulted in a selectively advantageous trait in which environmental pressures are in support. Natural selection works to keep this mutation until pressures change otherwise.

2. Elimination – this is when a mutation has resulted in a selectively disadvantageous trait in which environmental pressures are NOT in support. Natural selection works against such mutations and results in the decay and disappearance of this mutation by means of not utilizing it, or because the mutation affects the survival of that individual and keeps it from passing down the gene to the next generation.


3. Neutrality – this is when a mutation has not resulted in a selectively advantageous or disadvantageous trait. Environmental pressures have no or little effect on the mutations existence and it does nothing for or against the individual. Essentially it is a harmless replacement and the individual carries on as if no mutation had taken place. 
7. From the section Chance: “identical or equivalent mutations will arise repeatedly by chance,” explain somewhat carefully just where that number 750 years comes from.  That is, explain how one can estimate that about once in 750 years a herring gull chick will be born able to see UV light.

The answer of a herring gull chick born with UV light once in750 years comes from simple, basic arithmetic. Looking at the DNA, the chance of a mutation happening at a specific site is 1 in 500,000,000 bases (so being able to have the UV opsin mutation is once in 500 million offspring). But this specific species has two copies of that gene, so you’d cut the math in half, making it a chance of one out of 250 million offspring with the UV-sight capability. The mutation happens when there is a Thymine at the site instead of an Adenine (which gives violet vision, not UV). Considering the possibilities of that original Adenine possibly changing to a Thymine, a Guanine, or a Cytosine – you have to calculate in that probability too, so you add 250 million 3 times to give you one chick in every 750,000,000 offspring. 


If you take into consideration the amount of offspring a populous bird such as the herring gull produces, the number doesn’t seem big. With bird species in general, some have a population of 1 to 20 million birds. One bird alone within such a species, in this case the herring gull, produces around 1 million offspring annually. If you divide 750 million by the 1 million offspring, you get 750. This number tells you that the chances are you will have one herring gull chick with the UV mutation per every 750 years. 
8. From the section Selection: “their fate …will be determined by the conditions of selections upon the traits they affect,” explain why the mutations at bases 270, 260, and 269 all coded for either violet vision or UV vision in a large number of species of birds.  That is, of the 9 possible mutations starting with AGC [what are those 9?], why is it that the 2 of the 9 mutations that produce either violet or UV vision are what we see but the other 7 are not seen?

From looking at the original AGC sequence, there is a possibility of 9 mutations: AGT, AGA, AGG, ACG, ATC, AAC, TGC, GGC, and CGC. The reason we only see 2 of the 9 variations and not the other 7 is because of natural selection. Selection is in favor of those specific two, and while mutations involving the other seven have occurred, natural selection has rejected them over and over again resulting in the passing down of only those 2 variations in the following generations of genes. 
9. Because species often occupy multiple habitats, a mutation may be favored in some locales and selected against or ignored in others.  This results in species being variable in many traits across their range.  Is this variation an evolutionary advantage? Why or why not?

The variation is an evolutionary advantage because it provides multiple forms of advantages (all of which are either selected against, ignored, or selected for) based off of changes in conditions. It allows multiple “solutions” if you will to have the opportunity to arise to a significant frequency that will possibly make itself known within a species once pressures have changed. 
Take Away Idea:


A take away idea I have from this reading is the highly proven possibility for similar characteristics to arise in different areas of the world provided that environmental pressures are similar. This is something I never really would have thought about until reading this chapter. Realizing that there is a change in water temperature in one area of the world at one time and then a similar change in a separate area even if at a different time may result in similar adaptations within species is astonishing. Though I am not certain of the practicality of that knowledge in my current setting, it is still interesting to me nonetheless. However in an academic standing I can see that this bit of information may prove useful in the classroom and for understanding future concepts in this book. 
Most Challenging Concepts:


The most challenging concept of this chapter is probably pertaining to the key point of the last question in the synopsis. Understanding how variability within a species and their traits and trying to see the evolutionary advantage is a challenge to me. However based off the knowledge I have obtained through the understanding of the reading I answered as best as I could. I understand that variation DOES give an evolutionary advantage, but don’t quite get the how or the why.
A Seminar Question:


We learned that cysteine determines UV vision and serine determines violet vision in birds. What do you think some of the other possible mutations that have not been seen today could have caused such as arginine, glycine, and the others? Do you think it would still affect bird vision or another aspect of them? If it only affected vision do you think such proteins would allow birds to maybe only see green, or just red, etc.?
Competency:


In cases of scientific observation, information technology always is at the center of everything, which makes it an excellent competency to apply to this chapter. It takes information technology to obtain the results and conduct the research needed to look closely at DNA, genes, and proteins within species to understand their evolutional patterns. When used in the combination of mathematics and charts to support the research found through information technology, it makes for even more compelling evidence the chapter has presented in support of evolution, too. 


The mathematics in this chapter requires a lot of critical thinking. Being able to determine the chance of how many offspring will have a certain mutation and how many mutations will occur within a species over a certain duration is both practical and essential to understanding and applying the concepts and key points within this chapter. Critical thinking takes place when carrying out these mathematical operations as well as when interpreting the numbers and their significance in a worldly and scientific sense.
Connection:


The biggest connection with this chapter is that of which it has had with all the previous chapters of this book. All information presented in this chapter has had some form of connection or is built upon a foundation of information from previous. For example, they went back in depth to describe the different types of antifreeze capabilities that have evolved within the Arctic and Antarctic fish species. This information expanded from the first chapter of the book dealing with the origination of the antifreeze protein and how everything had begun within the ice fish species. Also, everything in this book coincides with what we have reviewed in class as well. 
Vocabulary:

1. Convergence – the act of being adjacent or coming together; meeting in a point or line; inclining toward each other
2. Olfaction – the sense of smell; the faculty that enables us to distinguish scents
3. Ruminant – any of various hoofed, even-toed, usually horned mammals of the suborder Ruminantia, characteristically having a stomach divided into four compartments and chewing a cud consisting of regurgitated, partially digested food.
Key Concepts:

1. Relaxed selection has just as much of an effect as pressurized selection.

Sometimes relaxed selection causes the disappearance or decay of genes (or sometimes even the allowance of certain genes to still exist) just how pressurized selection does the same. The fluctuation of relaxed and pressurized selection is a main factor in why evolution repeats itself – another key concept of this chapter. When selection relaxes and pressurizes – it is allowing or disallowing certain traits to be prevalent in nature and changes the path or direction of evolution. 

2. Provided that similar environmental pressures are intact, similar “solutions” or adaptations within a species may be found.

Convergent evolution is the evidence of this concept. Species from different ancestors will develop similar traits in response to similar conditions. Penguins and seals developed flippers but were from different ancestors, just as howler monkeys and monkeys of the old world developed color vision but were from different ancestors too. Time does not necessarily have to be a factor either – sometimes these traits evolve among species at completely different time periods.
3. Evolution repeats itself. 

Evolution repeats itself because of the changes of DNA by means of chance, selection, and time. Depending on different environmental pressures, certain traits will be selectively advantageous. As time goes and the repetition of events such as droughts, food increase, lowering temperatures, etc. occurs over the years, the same evolutionary patterns will show as the pressures keep changing – thus evolution repeats itself. 

 

