Abstract
[bookmark: _GoBack]The goal of this study was to see what area on a tree trunk would yeast prefer to grow on and the experiment that was conducted to test this goal was focused on isolating yeast from different height locations on cedar tree at Longwood University. The experiment consisted of collects bark samples from the cedar tree, then making a dilution of the initial samples by suspending their particles in water to be placed onto agar plate for growth in a nutritious medium. After letting the yeast grown and initial observations individual yeast colonies were over individual colonies were isolated and had different biochemical test and genetic sequencings preformed on them. The results of this study saw that the place on the tree that yielded the most yeast colonies and genetic information came from the base of three trunk and the amount of yeast along with its properties decreased as the height of the area where the yeast resided increased. The overall conclusions from this study were that the base of the tree is the area where yeast prefer to inhabit the most and that this was because of numerous factors that would lead to their more nutrients available for the yeast to have access to in that location.
Introduction
	Fungi are a unique type organism that inhabit many areas across the natural world. They take on many shapes and sizes, all the way from a mushroom colony the stretches several miles to a parasite that is small enough to live in human bodily fluids (Thomas, 1995). There are some fungi that take part intricate relationships with other organisms, which fulfil important ecological roles (A. W., 2004). A particular type of fungi  known as yeast is the focus of many scientist. Yeast growth is area of interest for scientific research. Another more specific area that scientist study is the genetic composition and structure of the yeast genome. The study of yeast has revealed diverse information about why this fugus is so intensely studied. 
	Yeast exist in different areas across nature, and from nature yeast samples can be obtained. A study focused on obtaining the yeast species Saccharomyces arboricolus from a natural source decided to try to harvest yeast samples from the bark of a tree (Thomas, 2007). The study hypothesized that there would be larger amounts of yeast growing near the roots of the tree than the tops of the tree, because fungi are known to enter mutualistic relationships with the root systems of plants (Wang, 2008). This study was successful in trying to harvest yeast samples from trees, and their findings helped prove that yeast was heavily present in nature.
	Once yeast is obtained from a source it can then be studied for more in depth observations of its properties. Scientist will take a yeast sample and take note of things such as its morphology, colony size, and colony color (Goddard, 2015). From these observations scientist can draw conclusions about how the yeast samples are growing and factor in how different variables influence the sample’s growth (Rao, 2008). This research on yeast growth is used as a starting point for the scientist who study yeast genetics.
	The study of yeast genetics is a complex field of study, that reveals why yeast is such an important organism. The yeast genome is used as a model to be compared to the genetic structure of other organisms in order to see their similarities and differences. Comparing the genetic structure of yeast to other organisms helps scientist pinpoint where there are important changes within the structure that lead to differentiation among species’ genomes (C.E., 2004). The Polymerase Chain Reaction (PCR) test is a method that is often used to reveal information about the genetics of yeast. Yeast genetics has served as a backbone for various other genetic studies.
	The main goal of this study is to see what area on a cedar tree will yeast inhabit the most .The evidence received from prior studies has helped form the hypothesis that yeast prefer to live on tree bark that is close to the ground. These studies have also helped provide answers for research questions pertaining to how yeast grows in the environment. Yeast has shown to be a versatile organism to study, that can be attributed to many different areas of research. Yeast could have potential uses that current research is oblivious to at the moment.
Methods and Materials
Sample collection, Dilutions and Plating of Yeast
	 A cedar tree at Longwood University had 2-inch cuttings taken from its bark in three different places with a scalpel. The three cutting sites were at the base of the tree, two feet up on the tree and four feet up on the tree. Two cutting were taken from each length location. After the cuttings were taken the samples were each immersed in water for dilution. Dilutions of each sample where taken at four different( 1ml, 10ml, 100ml, and 100ml ) concentrations. A swab was used to transfer a sample of each dilution onto a petri dish and the samples were left to grow for three days at 23 degrees Celsius.        
	
Counting yeast cells and Morphology
	After being left to grow for a week the samples may or may have not yielded some yeast colonies. If the sample yielded any colonies, they will be visible om the agar plate. The colonies can be observed to be identified through their form and shape.   
Colony PCR, and Gel electrophoresis
	The Polymerase Chain Reaction was used to sequence the DNA of the yeast colonies. This was followed by a selected yeast sample having is number of nucleotide bases seen by generating a gel electrophoresis image. 

Amplicon purification and DNA Quantification
 	 In order to make the PCR sample pure enough to yield important information they underwent an amplicon purification. This process into placing the samples on silica gel and spin that sample in order to separate the desired  pieces from the rest of the components.  Then a nanodrop test was used to get an accurate measure of the concentration most purified DNA of the selected sample.     

Biochemical assays
	 The isolated yeast colonies will have certain biochemical properties that can be observed for a variety of different substances existing. One test was made by exposing the isolated yeast colonies to  three different temperatures ( room temperature, 30,37, degrees Celsius ). Another test was made by exposing the colonies to an environment that added .5mol and 1.5 mol of salt to its media. The last test was made by exposing the colonies to a 1 percent starch environment. After yeast growth in the starch environment, this sample was treated with an iodide solution  to see if yeast colonies were producing amylase.  

DNA sequencing/Bioinformatics analysis

	 A selected yeast sample had its DNA sequenced using a computer program known as BLAST(Basic Local Alignment Search Tool). This computer program revealed to most likely species the yeast sample belonged by using a sequence of its nucleotide bases. Another computer program was used to group the selected yeast samples DNA into clusters. Then using the same program a phylogenic tree was created, which showed how closely related the yeast samples were to each other. 


Results
 
To determine if yeast was growing on trees at Longwood University we took samples of bark from a cedar tree growing on its campus. The number of yeast colonies seen on agar plates grown from the cedar bark is represented by table 1. The base of the tree yielded the most yeast colonies across all dilutions and the four feet sampling site up the tree yielded the least colonies. 
To determine the most commonly seen appearance in each yeast sample we observed the agar plates with our naked eyes. The shape, form, and size of the yeast colonies is represented by table 2. The base of the tree yielded the yeast samples with the most diversity and the  two feet sampling site u the tree yielded the least diversity. 
In order to see if yeast colonies could be properly isolated from the original agar for further testing a subsample was taken from each original sample. The colonies that grew after being isolated from their original agar plates is represented by figure 1. 
In order to get a Polymerase Chain Reaction image of a yeast sample a gel electrophoresis test was performed. The image that the gel electrophoresis produced is represented by figure 2. 
To determine if yeast colonies would continue to grow and reproduce while exposed to conditions different from their initial living conditions isolated, selected  yeast colonies were exposed to three different living conditions. The yeast that survived in the new living conditions is shown in figure 3. 
To determine how closely related different yeast samples were to each other genetic sequencing was performed on five different yeast samples .The phylogenic tree of selected yeast sample comparing their closeness in genetic similarity is represented by figure 4. 

[bookmark: _Hlk7200416]Table 1. The number of yeast colonies yielded at different dilutions. The dilution from right to left  were 1ml,10ml,100ml and 1000ml.
	
	d0
	d1
	d2
	d3

	base
	TM
	TM
	TM
	9

	2ft
	5
	0
	0
	0

	4ft
	3
	1
	0
	0




Table 2. The shape and size of yeast colonies yielded from different dilutions. The dilutions were 1ml,10ml,100ml and 100ml(from left to right).   
	
	d0
	d1
	d2
	d3

	base
	(large)filamentous
	(moderate)circular
	(large)filamentous + circular
	(small)circular

	2ft
	(large) circular
	n/a
	n/a
	n/a

	4ft
	(moderate) circular
	(small) circular
	n/a
	n/a



[image: C:\Users\jevau\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\89004551.tmp]
Figure 1. Isolated yeast colonies from original agar plates. The three images are in increasing order of dilution from left to right. Their positions are ( from left to right ) the base o the tree, 2ft up the tree and 4 ft up the tree.
[image: https://lh3.googleusercontent.com/dzh9S3lKwGpGtVLvA-rvtA51JgKe-NWKXDFePNpyUbb0XuI5Uj0rI7IlF7o_NyA5luQxTDX6EsAS4iVQNlpqQKRO9GlGqwWOEvKGep9ln2cWzCNZL5l9idB-XPJ5jKS4kNqXeUPwLfsl2Zr5-Q]
Figure 2. Gel Electrophoresis image. This shows the amount of nucleotides in the yeast sample.





[image: https://lh6.googleusercontent.com/s8cAR6RndSmvRk3ayZmyZ9xg0Bpi51qQ_AAi2e1ZNU3bzY4m8lfq8SrcYPYGHPo8kSYWRND6swrSYbbG18wh8oVBkHYYm-H22gaqfx6EWMvd1lyP-BPywVGB69i3ZMxqOKhPbRq4VkegJGMtdw]
Figure 3. Growth of isolated yeast colonies in different environmental conditions .Yeast colonies that grew after being introduced to three different conditions. (The top picture) yeast colonies were introduced into three different temperature being room temperature, 30 degrees Celsius and 37 degrees Celsius. ( the left most picture ) this image represents yeast colonies allowed to grow in a 1 percent starch environment after being introduce an iodine solution. ( the bottom picture)  This image represents yeast colonies after being introduced into two salt environments ( from left to right ) at .5mol of salt and 1.5mol of salt.  

[image: https://lh4.googleusercontent.com/woBysRebSTZ7ON2Jrs6G7qzhZq4KvFSepoGj03W0zjkSCWf5kwJpCy8pj5W34GiU9z9btniLvUjvxdf5lyVAXG0QDfw20__nBE_n45PI68g6O5MagrE865PwqXZvNrwQSJog7kHDrvM]
Figure 4. Phylogenetic tree of yeast samples . Comparison of the yeast samples’ lineages.  








 



 


Discussion
This study was focused on finding out if yeast had a preference towards where they inhabit on structures. Yeast grew the most from samples that were taken from the base of the cedar tree at Longwood University. The genetic sequencing  of this study revealed that the yeast species isolated in this experiment was Cystofilobasidium capitatum  It was concluded that the base of the tree is the area that yeast prefer to inhabit. This information supports the hypothesis that yeast will prefer to inhabit areas close to the ground because there are more available nutrients there. A next step could be taken in this research by comparing the different genetic properties of the multiple yeast species that were grown from the tree bark samples. 
Problems with our study may have arisen from a sampling errors while the cuttings of the cedar tree bark were being taken. A possible problem is that the samples all had to be cut away from the tree using the same scalpel, which may have caused the yeast growing from different places on the tree to become mixed with each other. This would contaminate the samples and lead to unreliable results. 
When this study was compared to a study about yeast being extracted from another species of tree it yielded similar results. This other study helps support our hypothesis by concluding that yeast do in fact like to engage in mutualistic relationships with plant roots(Thomas,2007). This other study differed from ours in the fact that it only looked at the roots of a tree and not different areas on the trees surface. A limitation of this other study is that it only looked at the yeast in one area of the tree and not yeast anywhere else on the tree. This experiment could be improved if it looked at the yeast plant interaction as  a whole, since yeast can affect more than just the roots of  a plant(A. W,2004).
Comparing this study to a study done about intricately detailing yeast morphology it can be said that both found variations in the forms of yeast that existed on natural substrates. This other  study indirectly helps support our hypothesis, since it proved that yeast colonies did in fact live on natural substrates, such as tree bark(Wang,2008). This other study differs from ours in that it used samples that had been taken from a previous experiment and not samples from their own experiment.
The type of study on yeast that we preformed is important for the field of microbiology because it  yields important information about an organism that is highly influential in the field of genetics(Goddard, 2015). Yeast can be researched for its various genetic properties that lead to many groundbreakings discoveries and this study is a common starting point for such research(Bran, 2010). Beyond the medical field yeast is model organism for understanding how genetics work, which is important for to everything on Earth that contains DNA and undergoes gene expression. 
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