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Abstract 
This project was done on the evolution of the tubulin/ftsz family of proteins. The goal of this research is 
to see if the amino acid composition of a protein(tubulin) tell us when that protein variant evolved to 
prove or disprove existing hypotheses. In order to obtain our data we used 
https://www.uniprot.org/uniprotkb/P69893/entry#sequences to gather the amino sequences of the 
proteins we chose to look at(ftsz, TubZ, RepX, Tubulin alpha and beta). Once the graphed data of those 
proteins where compiled the results would be compared to existing hypotheses on the evolutionary 
track of tubulin. The way they where compared was checking the Trifonov order of recruitment to 
compare the graphs. 
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Background Research 
 
Background research is an important part of a science project, telling the readers what knowledge we 

have and what is needed to go into the project. Research helps give us a better understanding of what 

our topic is so we know what to do, so we can innovate and learn from what was done before.  It is 

necessary so we don’t make the same mistakes and help streamline our project, so it isn’t so confusing 

or complicated to the readers that want to replicate it. Research aids the understanding of our topic to 

readers, so it isn’t an entirely foreign concept since the ways in which the Tubulin proteins work and 

how we can tell which types of proteins came about first which is what research allows us to 

understand. 

Liu, Xiaoxia, et al. Discussed that amino acids evolved in a certain pattern (L, A, V/E/G, S, I, K, T, R/D, P, 
N, F, Q, Y, M, H, W, C). Because of prior research done we are able to use this data to help us determine 
the age of proteins specifically in our research tubulin. Consequently with some initial research into 
what tubulin actually does our research question how can the amino acid composition of a protein 
(tubulin) tell us when it evolved. A summary of this research is detailed below. 

Tubulin is one of the most important proteins in living creatures with jobs such as (structural support, 
pathway for transport and force generation in cell division) Pavla Binarová and  Jack Tuszynski . It is due 
to these essential roles that we believe tubulin is on of the earliest proteins formed. There are two main 
strands of Tubulin as said by Pavla Binarová and  Jack Tuszynski (α and β monomers of tubulin exist as 
isotypes differing in their amino acid sequence encoded by different genes).  

This research is important because it can help many people understand how their bodies work, and the 
functions of some of their proteins. It will also be beneficial to give people an understanding of what the 
earliest forms of a very important protein looked like and demonstrate small scale evolution. However 
all these are not the main focus the goal of this research is to create an almost family tree of this protein 
using their amino acid compositions. 

The societal impacts of this research could help future scientists focus on what proteins to examine 
when researching the origins of life. It will also be a much easier way to show evolution at the micro 
scale demonstrating how evolution is not one big thing but often takes place on a molecular level first. 
In conclusion this research has many impacts on a societal level but our main goal is to create an easily 
understood chart of the evolution of the tubulin protein 
 
 
 
 
 
 
 
 
 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Binarov%C3%A1%20P%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tuszynski%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Binarov%C3%A1%20P%5BAuthor%5D
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• Procedure:  

1. The web address https://www/ncbi.nlm.nih.gov was typed into the search bar 

2. Different strands of the Ftsz protein were searched for  

3. The amino chains of said proteins where pasted into a document 

4. The amino chains where then pasted into this tool 

https://spin.niddk.nih.gov/clore/Software/A205.html 

5. Once Data was collected the web address https://www.rcsb.org Was searched for  

6. Then the proteins name was typed into the 3D models section to observe the actual proteins so 

a better understanding of what is being worked with can be achieved  

 

 

• Data Analysis  

1. Once the data of the proteins is collected from 

https://spin.niddk.nih.gov/clore/Software/A205.html the data of the 

amino acids will be plugged into this data table 

 

2. Once data is plugged into graph it will be compared to this chart which 

shows the order in which the animo acids evolved for example Leucine 

was the 8th amino acid that evolved to create proteins  

 

https://www/ncbi.nlm.nih.gov
https://spin.niddk.nih.gov/clore/Software/A205.html
https://www.rcsb.org/
https://spin.niddk.nih.gov/clore/Software/A205.html


3. Once the data is compared the proteins with majority early amino acids 

such as Glycine will be much older then proteins containing majority 

Tryptophan  

 

 

• Risks/Safety: eye strain from looking at computer for to long could be a potential risk to prevent 

fatalities we will take occasional breaks to relax our eyes. 

 

 

 

• Materials(list): 

1. https://www.uniprot.org/ This will be used specifically to search for the amino chains that make 

up the proteins we are researching  

2. https://www.rcsb.org This website will be used to observe 3D models of the proteins so we can 

see if complexity of form cam also be linked to age of proteins  

3. https://spin.niddk.nih.gov/clore/Software/A205.html This website will be used to automatically 

count the number of each amino acid in the chain for us to be able to record our data more 

effectively then counting by hand 

Computer-the computer will be used to perform all of the above 
 
 
 
 

https://www.rcsb.org/
https://spin.niddk.nih.gov/clore/Software/A205.html


Conclusions 
 The main theory we where testing by Richard Ludueñas held up to the data we collected. The cooler 
trends we found was that the newer the protein the similar they where to one another, for example 
here are the results of our research on Ftsz and Tubulin Beta.  

As well the further the graph got from ftsz more of the later proteins where present which was the main 
reason for our findings that the hypothesis was correct. The largest piece of evidence to prove the 
hypothesis correct was the amount of tryptophan(the last in the order of recruitment) where in ftsz it 
was less then 1 on average, and by tubulin beta it was more then 4. 
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Ideas for Future Reseach 
Further research is needed into tubulin and the ftsz family due to their extremely important roles in life.  
As well The role of tryptophan and why it was even introduced to the group could also be interesting, 
because why did a protein that was already working need to incorporate a new amino acid. Tests could 
be done as to see the difference in performance between the newer and older variants of the same 
proteins. Applications of knowing the exact origin of how these complex proteins came about from just 
amino acids could be a key to learning about how early life managed to evolve on this planet. We 
already know that because of the weather conditions amino acids can form, but was it just coincidence 
that they managed to evolve into complex proteins like tubulin, learning more about early proteins I be 
is the key to solving life’s greatest mystery. 
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