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Abstract 
	The goal of this experiment was to determine whether strawberries or raspberries grew the more yeast and have the most diversity. The fruits were crushed down and then plated to grow yeast. Those were then taken to be run through a PCR and Gel Electrophoresis and biochemical assays to find out what type of yeast was grown. The same type of yeast was found on both the raspberries and strawberries, showing the hypothesis was disproven. This makes sense since both organisms are fruits and grown similarly. 

















Introduction
	Yeast is a eukaryotic organism, although it is more complex than bacteria, it is often a good organism to do studies on because it shares the same characteristics of bacteria that allow it to grow quickly (Sherman 2004). 
	This organism can be found everywhere, from water to bark, but where main focus in this experiment is on fruits, specifically strawberries and raspberries. On strawberries, there is a specific disease that is actually destroying them, called Botrytis cinerea, or commonly known as grey mold. In a study done by Pei-Hua Chen, and others, they stated that there were actually reports saying that yeasts are a good suppressor/preventer of grey mold on strawberries. The scientists went on to create an experiment that actually tests this and whether these yeasts inhibit grey mold growth, which was successful with certain strands of yeast, which around 900 strands were tested. In raspberries, there was also a study done that determined that yeasts are good organisms to bring about raspberry ketones, which are major impact sensory molecules in fruits, not just raspberries. This experiment also determined that yeast would be good organism to have biologically engineered to bring out fermentation properties of different fruits (Lee 2016). 
	To isolate the yeast from the original host, strawberries and raspberries, is to mash the fruits into a liquid and plated to grow the colonies to determine the morphological aspects of the yeast. Tests are then run to determine the different types of yeast that were collected. One of tests performed is a polymerase chain reaction, or PCR. What this test does is amplify small fragments of DNA of what was collected, in this case yeast DNA. Once this is done, a basic local alignment search tool, or BLAST, is run. What this tool does is compare different regions of DNA sequences or amino acids that are similar with each other. This also helps to find the DNA sequence to determine what kind of organism was collected. 
	When comparing strawberries and raspberries, strawberries would have more yeast species because of the bigger surface area compared to raspberries that have less. 

[bookmark: _GoBack]Materials and Methods
Sampling collection, Dilutions and Plating of Yeast
	Strawberries were collected and crushed using a mortar and pestle until a liquid solution is created. A clean 50 mL conical tube was collected and filled with the solution up to 5 mL, then 45 mL of distilled water was added. The tube was then shaken, to mix the water and the solution, and the pH of the solution was tested. This test tube was considered 100 dilution, or the original sample. Three sterile tubes were then collected, labeling them 101, 102, and 103. In each tube, 900 mL of sterile water was added. Once the water was added to each tube, including 100, 100 µL was extracted of the original sample, or stock solution, and transferred to the 101 tube. That tube was then vortexed, or mixed with the micropipette, and the tip of the micropipette was changed out. Extracted from the 101 tube was 100 µL that was transferred into the 102 tube, being vortexed by the micropipette. The tip was changed once again and 100 µL was then taken from the 102 tube and transferred into the 103 tube, which was vortexed with the micropipette again. Agar was then made called YPD, containing the antibiotics streptomycin and penicillin. Four plates of YPD were collected and each was labeled for each sample as original (100), 101, 102, and 103 with the date, the group’s initials, and the course section number. On the plate labeled 100, 100 µL were pipetted onto the middle of the plate. The sample was then spread with a glass ‘hockey stick’ until the liquid was absorbed by the media. This was repeated for each dilution on the rest of the plates that were prepared. All four plates were then incubated at room temperature (18ᵒ-20ᵒC) for two days. 
Once the plates grew for the period of time, the samples needed to have isolated colonies grown for future tests. Looking at the different plates that had growth, they were observed to find which colonies, two for each sample as a whole, had good, separate colonies to test for future assays. Once those colonies were determined, another YPD plate with antibiotics was collected and the plates will be split into two sections, one for two different colonies from that particular sample. In each half, it will be divided into 3 different sections, labeled 1, 2, and 3 from top to bottom. A colony that is separated from the rest of the yeast that was grown is collected and streaked onto one half of the plate in the first section. The loop that was used was then burned by a Bunsen burner, to get rid of any cells that were on it, and then cooled for the next step. From the first section, two streaks were made from that and streaked into section two, the loop was burned again, and from the second section, two streaks were made into the third section, streaking throughout that entire section. This was repeated with a different colony of that same sample. The plate was then labeled, after all the streaking was completed, with the date, the student’s initials, and the course section and incubated at room temperature until colonies were formed. Once the colonies were formed, the plates were then placed in an incubator to prevent further growth until the students were to come in once again and observe them.
Counting yeast cells and Morphology
	The students came back to class and the colonies that were on the plates were observed, counted, and recorded. To determine the number of “colony forming units” (CFU), the number of colonies were multiplied by the dilution factor (100, 101, 102, and 103) and that number was the number of bacteria in and 100 µL sample. That number was then multiplied by 10 to convert the units to CFU/mL and that number was recorded. After that, the cells were then observed for their morphology, or their shape, margins, elevation, size, texture, appearance, pigmentation, and optical property. A chart was provided in order to determine what determine the different characteristics. These morphological characteristics were then recorded and saved for future use. 
Colony PCR and Gel Electrophoresis
	An autoclaved microcentrifuge tube was collected and 30 µL of water was added to the tube. A colony, from the second set of plates, was chosen to extract DNA and using a sterile toothpick, was collected and swirled in the water. This was done for 20 seconds to allow the yeast cells to come off the toothpick and was disposed properly. An ice bucket was collected containing DNA template, IST4 primer, IST5 primer, 2X Master Mix, and water. A 200 µL PCR tube was collected and labeled with a group number, that was assigned at a different time. Into this tube, 10 µL of DNA template, 10 µL of primer IST4, 10 µL of primer IST5, 20 µL of water, and 50 µL of the Master Mix were added. The total volume should add up to 100 µL of liquid and a new micropipette tip was changed between the reagents. If bubbles were formed while adding these reagents to the tube, centrifuge the tube for 15 seconds to get rid of the bubbles. The tube was then placed into the PCR machine, which heats and cools the samples according to a pre-programmed profile. During the temperature changes, the number of DNA molecules doubles. The DNA will go through 30 cycles of going between 95ᵒC and 72ᵒC to melt the DNA, which exposes the nucleotides, allowing the primers to anneal at specific sites, and then replicate the DNA. Once the DNA has gone through this process 20 times, the DNA will sit at 4ᵒC indefinitely, until ready for use. 
	Once the PCR reaction is complete, gel electrophoresis was performed. The agar used was 1% agarose gel with 1X TAE buffer. The DNA solution from the PCR needed to be diluted, which allowed the DNA to sink to the bottom of the well in the gel. Provided, 7 µL of a loading buffer, which contains 2 µL of 6X loading buffer and 5 µL of water, was transferred to a centrifuge tube while 3 µL of the PCR reaction was added to it. Pipette the solution gently, trying not to create any bubbles, if bubbles are created, the tube needed to be centrifuged for about 20 seconds to get rid of them. The gel for electrophoresis was placed on the platform of the machine and then the machine was filled with 1X TAE buffer until the gel was covered. The wells of the gel should be on the negative side of the machine since DNA also has a negative charge, so when the assay is run, the DNA moves towards the positive side. That solution was then injected into a well in the gel and where it was placed was recorded so that the different DNA solutions that were also being tested would not be confused with another. The top of the chamber was then placed, careful to connect the red cables to the red power supply and the black ones to the black power supply. The test was then run for 30 minutes, or until the dye is a little over half way down the gel. The power was then turned off when those details were met, and the gel was then viewed. There was a control well, that was injected by the professor, that contained known base pairs, and the DNA that was being tested from the yeast was compared to the known base pairs.
Amplicon purification and DNA Quantification
	A 1.5 mL tube was collected and labeled with the number that was given during the PCR reaction. To the tube, 450 µL were added of binding buffer and 90 µL of the PCR reaction sample was also added. They were mixed carefully by pipetting up and down. The mixture was then transferred, through pipetting, to a spin filter column, that is provided. That tube is then moved to the centrifuge, but careful to make sure the centrifuge is balanced when placing the tube. The tube was centrifuged for one minute, causing the DNA to stick to the white part of the spin column while the binding buffer and PCR reaction components pass through into the tube below. That liquid can be discarded into the sink. Into the spin column, 200 µL of DNA wash buffer were added and spun for one minute in the centrifuge as well. The liquid at the bottom, which carried proteins, salts, and other contaminants, of the tube can again be discarded into the sink. This was repeated one more time. A sterile 1.7 mL microcentrifuge was collected and labeled with initials, the date, and the PCR group number. The spin column was then transferred to the labeled tube, but the tip of the spin column was observed with caution to not touch anything else and get contaminated. To the center of the column, or the white part, 30 µL of elution buffer was added without touching the center directly. This solution was then sitting for one minute, allowing the DNA to be rehydrated and suspended, and then it was centrifuged for one minutes at 13,000 rpm. The DNA moved to the bottom of the microcentrifuge tube and the nanodrop was used to measure the DNA concentration (ng/µL) and A260 (absorbance of light at 260 nm)/A280 of 2 µL of the purified product. The nanodrop needed to be blanked using the loading buffer, not water. Those values were then recorded. 
Biochemical assays
	Temperature Assay: 	
Three YPD + antibiotics plates were given and, on each plate, a colony of yeast that were grown during the second round of plating, and the same one that the colony was used for the rest of the experiment, was plated onto the three plates. Each plate was labeled with initials, the date, and the temperature (RT-20ᵒC, 30ᵒC, and 37ᵒC) the yeast was incubated at. The room temperature plate was also the control for the salt assay, or 0M. 
	Salt Resistance Assay: 	
Two other YPD plates were also provided but were supplemented with 0.5M or 1.5M of salt (NaCl). The same cells that were used for the rest of the experiment were used and streaked onto each plate and place at room temperature to grow. 
Amylase Assay: 
A YPD containing 1% (w/v) soluble starch was provided and a colony of yeast, that was used in the rest of the experiment, was streaked onto the plate and left to incubate at room temperature. After colonies appeared, an iodine solution is added to the plate to detect any residual starch. The agar will naturally turn black/purple because of the iodine solution, but if there is no starch present, there will be clear portions around the colonies called a “Halo”. 
DNA sequencing 
	The DNA was sent to a company called EurofinsGenomics to sequence the DNA to identify the type of yeast that was found of the different samples based on the rRNA gene. The company provided a limited number of sequencing primers, which is ITS1 or ITS4, which works with the samples that were created, so only the purified DNA was needed to be sent. 10 µL of the purified amplicon was transferred by the professor into a sequencing reaction tube. The bar-code and specific primer used for sequencing was told from the company and recorded. 
Bioinformatics analysis
	Basic Local Alignment Search Tool (BLAST) was used to compare the differences of DNA sequences between the yeasts that were grown. 





Results 
	In Table 1, the morphology of the bacteria found on the Strawberries are shown. This table shows what the different yeast colonies looked like. The original solution, or 10ᵒ, had the most colonies out of all of the samples, and 10ᵒ2 and 10ᵒ3 did not grow anything. Two types of yeast that were plated, shown in Figure 1, which are two different species. One is much darker and more filamentous while the other is more of a cream/white color and circular. The one on the right is the one that was used for testing since it had more colonies and was easier to plate and gather colonies. 
	That colony of yeast, after being run through a Polymerase Chain Reaction (PCR), was observed doing multiple tests, the first being electrophoresis. In Figure 2, well 2, counting from bottom to top, contains the DNA of strawberries, well 3 is the marker, and well 6 is the positive control. This figure shows the amount nucleotides that are obtained in the strawberry DNA, which is close to the brightest band on the right of the marker, which is 500 nucleotides, so the strawberry DNA has between 600-800 nucleotides. In Table 2, a nanodrop was performed also on the DNA that was extracted, which is number 10. This table shows the nucleic acid concentration, in ng/µl, and the 260/280. The Nucleic Acid concentration in the DNA was 65 ng/µl and the 260/280 was 1.97, which are good numbers. 
	The colonies that were left over from the original plate were collected and plated into different environments. One of those environments being temperature difference, shown in Figure 3, which shows the growth of the yeast in the three temperatures, room temperature (20ᵒC), 30ᵒC, and 37ᵒC, side by side. The yeast grown in room temperature conditions grew the best, meaning having more separated colonies, the colonies found in 30ᵒC were a bit bigger that the room temperature, and the smallest colonies were found in the plate that was grown in 37ᵒC. One of the other environments was salinity. These plates are also shown side by side, as seen in Figure 4, and the same plate from the room temperature environment was also used in this comparison as the control for no salinity. The yeast grew on the plate with no salinity well, while the ones found on the 0.5 M plate were significantly small and there was no growth on the plate that had 1.5M salinity. There was another test done with Amylase, which is an enzyme that breaks down carbohydrates. Figure 5 shows the results of the test, which were negative since none of the colonies had halos, or white spots, showing around them. 
	The DNA was sent to a company to determine the nucleotide sequence of the yeast that was sampled. Figure 6 shows the nucleotide sequence that was obtained from the collected yeast. That nucleotide sequence was then fed through the BLAST system to find what yeasts would be most similar in nucleotides in the data of the BLAST website/company. Figure 7 shows the top five hits that came up on the system when the nucleotides were run through. All the species that came up were from the same Genus, meaning they were all related, and the top hit, Uncultured Hanseniaspora clone CEgs1139 18S ribosomal RNA gene, partial sequence, was 94.88% similar to the yeast that was extracted. Figure 8 shows the match up of nucleotides between the top five hits side by side. The gaps mean that the nucleotide didn’t match at all or there wasn’t enough data to support making a guess, which are the letters that are slightly less gray than the rest and lowercased letters. Figure 9 shows a phylogenetic tree of different types of fruits that were tested as well. This figure compares that different yeast that were found on the fruits and puts them in a tree to show which ones are similar or in the same family, etc. PCR8_Strawberry is the sample that was tested here. The closest similarity between the classes for DNA sequencing was yeast from a raspberry, and there was another yeast from raspberry far away from those two.  
Tables and Figures
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Figure 1. The purification of yeast extracted from Strawberries. The two yeasts depicted were two that were grown on the original plate and purified on another. The different sections were created for streaking purposes, starting from the top and pulling from the bottom, in order to isolate the colonies. 


Table 1. Morphology of Yeast Found on Strawberries. The morphological aspects of yeast recovered from strawberries. The number of colonies, shape, margin, elevation, size, texture, appearance, and color were recorded from the original plates that were cultured. 


	Strawberry
	10ᵒ 
	10ᵒ1
	10ᵒ2
	10ᵒ3

	Colonies
	15
	1
	1
	0

	Shape
	Circular, irregular
	Circular
	circular
	 

	Margin
	entire, filamentous
	entire
	entire
	 

	Elevation
	convex, flat/raised
	flat
	convex
	 

	Size
	all sizes
	small
	large
	 

	Texture
	smooth, rough
	smooth
	rough
	 

	Appearance
	shiny and dull
	shiny
	dull
	 

	Color
	white, brown, cream
	cream
	white
	 












[image: ]


Figure 2. Gel Electrophoresis on DNA extracted from yeast grown on Strawberries. Gel electrophoresis was performed to determine the approximate number of nucleotides present in the DNA extracted from yeast that was grown on Strawberries.  







Table 2. Nanodrop of DNA extracted from yeast grown on Strawberries. The nanodrop was performed to determine the nucleic acid concentration, with the unit, and the 260/280. The number 10 is the data that was collected during the experiment. 
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Figure 3. Biochemical Assay: Temperature Change on Growth. The yeast was grown at three different temperatures, room temperature (20ᵒC), 30ᵒC, and 37ᵒC, and colony growth was observed for change. 

[image: ][image: ][image: ][image: ]  Figure 5. Biochemical Assay: Amylase Presence in Yeast. The yeast was grown at a normal temperature and salinity with starch on the plates for the yeast to eat. If Amylase was present, there would be halos around the colonies, showing that they were eating the starch, which the yeast presented is negative for.
Figure 4. Biochemical Assay: Salinity on Growth of Yeast. The yeast was grown at three different salinities, 0M, 0.5M, and 1.5 M (left to right). The colonies were observed for changes in growth when exposed to these conditions.  
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Figure 6. DNA Sequence of Nucleotides. The DNA sequence of the yeast extracted from the Strawberries is shown. 
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Figure 7. Top Five Hits from BLAST. Displayed are the top 5 hits from performing BLAST on the nucleotide sequence that was provided and the similarity between them.  
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Figure 8. DNA Sequence Comparison. Displayed are the top five yeasts and the comparison of their DNA sequences to the DNA sequence obtained from the Strawberries.   
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Figure 8. Phylogenetic Tree Between Different Yeasts on Different Organisms. Displayed is a phylogenetic tree of different types of yeasts that were found in separate experiments and how they are related to each other.   



















Discussion
The potential outcome of this experiment would be that strawberries have a larger surface area allowing for more variety of yeast found than compared to raspberries. This was rejected since for both the raspberries and strawberries, they were a part of the same Genus and the same ancestor based off the phylogenetic tree (the PCR7_Raspberries was done by a colleague). The biochemical assays, in particular the salt assays, show that the yeast cannot grow in extreme temperatures. This shows that yeast do not have good responses to environments that they are not used to since they aren’t exposed to these environments on a daily basis. In the Amylase test, the test was testing to determine whether or not the yeast had the enzyme Amylase, which eats at starches. The yeast that was grown was negative for this, because Iodine, which was added to the plate, attaches to the starches, and if the enzyme was produced, there would be no starch surrounding the colonies, which causes a halo effect, and the yeast that was grown did not have this halo effect, meaning that the test was negative for amylase. When doing the DNA sequencing testing, the top five hits came up to show that they were a part of the same genus, which means that the yeast collected was also a part of that genus. The DNA nucleotides of all the types were very similar to the yeast that was collected, meaning the DNA that was created during the Polymerase Chain Reaction (PCR) was good DNA and had no broken pieces. The two types of yeasts that were purified at the beginning of the experiment showed the variation of yeast that was collected from the original sample.  
Some limitations of the study were that the plating may have been done in a contaminated area, or not cleaned enough, the yeast didn’t have enough time to grow in normal temperature conditions after serial dilutions, and there is no knowledge how the berries were treated. What could be done in the future to better the experiment is to work in a lab that is clean, like a microbiology lab, allow the yeast to grow for more time, and grow the berries themselves without treating them so that there is more of an opportunity for yeast to grow on the berries.  
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. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 398 339

Query 380 TCCGTTGTTGaaa cttaﬁaattttﬁttta?ttta 439

;rrt aaaatttcgf
IIIIIIIIIIIII 1l IIIIIIIIIIIIIIIIIIIII LUTTLLLLLTTLLLLTLLLL

Sbjct 338 TATTTTAMATTTCCGTT/ TTTA 279
Query 440 aaaaatataataaaatataatt?ttt?t?ttt?tttttt CTTGAACCTTTCGATTCAA 499
LTI IIIG!_IrIII

. ITLLLLLLT LTI
Sbjct 278 GCCTTGAACCTTTCGATTCAA 219

e T T =
Sbjct 218 AGCAGAAAGAATTAAATTAAAGTAAAAAA-CTCCAATGTGTGTAAGCGTTGACTGAGATT 160
Query 560 CANNCANNNCNACTTTCANTGCNNCNNTCTAANNAANCANCGCATTTAANCGCACATCTC 619

Sbjct 159  CAAGCAAGACTACTTTCACTGCGACACT( 100
Query 620 CANTAANNATACACATTATTTGTAAAANATCTAAA-

CAAGAACTCGAGCAACAATGA
III IIIIIIIIII IIIIIIII IIIIIII IIIIIIIIIIIIIIIIIIIIIIII
AAAACAAGAACTCGAGI

sbjct 99
Query 679 TTCAATCTAATGATCCTTCCGCAGGTTCACCTACGGAAA

. LU LU L LT T LD T L
Sbjct 39 TTCAATCTAATGATCCTTCCGCAGGTTCACCTACGGAMA
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Hanseniaspora thailandica genes for ITS11, 5.8S rRNA, ITS2, partial and complete sequence, strain: BCC 14938
Sequence ID: AB501148 1 Length: 729 Number of Matches: 1
» See 2 more title(s)

Range 1: 1 to 637 GenBank Grap

Score Expect  Identities Gaps Strand
1042 bits(564) 0.0 604/638(95%) 2/638(0%) Plus/Minus
Query 81  GTAAAGTAAAACGAATAAATCCATAAATACATCACAGCGAGAACAGCGTCTCCAA-GAAG 139

. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII L
sbjct 637 578
Query 140 \TTAAMAMGACTGAAMCAGTCTCCAATTTCAAGCTAACCCTGAGTATC - 199

. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbjct 577 \TTAMAMGACTC 518
Query 200 GCCCACAACCAAAAGTTAATAAATTATCTTTTGAGAAGGAAATGACGCTCAAACAGGCAT 259

. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbjct 517 ACGCTCAAACAGGCAT 458

Query 260 GCCCCTGAGAATGCTCAAGGGCGCAATGTGCGTTCAAMAATTCAATGATTCACGAGTATC 319

Sbjct 457 GCTCAAGGGCGCAA 398
Query 320 TGCAATTCACATTACTTATCGCAATTCGCTACGTTCTTCATCGATGCGAC 379
. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 397 338

Query 380 TCCGTTGTTGaaa cttaﬁaattttﬁttta?ttta 439

;rrt aaaatttcgf
IIIIIIIIIIIII 1l IIIIIIIIIIIIIIIIIIIII LUTTLLLLLTTLLLLTLLLL

Sbjct 337 TATTTTAMATTTCCGTT/ TTTA 278

Query 440 aaaaatataataaaatataatt?ttt?t?ttt?tttttt CTTGAACCTTTCGATTCAA 499
LLTLLCLTLLELLLLET L LL LTI LE LT |
GTTTTTTGCCTTGAACCTTTCGATTCAA

Sbjct 277 218

Query 500 AGCAGAAAGAATTAAATTAAAGTa22aaasCTCCANNGTGTGTAANCGTTNANNNANNTT 559
. LELELLLLLE LT LLE LTI TLLTL IIIIIIII JURER B |

Sbjct 217 AGCAGAAAGAATTAAATTAAAGTAAAAAA-CTCCAATGTGTGTAAGCGTTGACTGAGATT 159

Query 560  CANNCANNNCNACTTTCANTGCNNCNNTCTAANNAANCANCGCATTTAANCGCACATCTC 619

Sbjct 158 CAAGCAAGACTACTTTCACTGCGACACT( 99
Query 620 CANTAANNATACACATTATTTGTAAAANATCTAAACAAGAACTCGAGCAACAA 679
. III IIIIIIIIII IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 98 TCGAGCAACAA 39

Query 680 TCAATCTAATGATCCTTCCGCAGGTTCACCTACGGAAA
LECLLLL LU LT LT LT LT
TCAATCTAATGATCCTTCCGCAGETTCACCTACGGAAA

sbjct 38
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Hanseniaspora thailandica strain $1°-1Y7 18S ribosomal RNA gene, partial internal spacer 1and 5.85 RNA gene, complete sequence; and intemal transcribed spacer 2, partial
sequence
Sequence 1D: KF738151 1 Length: 718 Number of Matches: 1

Range 1: 13 to 656 Genfank_Graphics
Score Epect  dentities Gans Strand
1053 bits(570) 00 611/625(95%) 3/645(0%) Plus/Minus

Do i DI
A

sosce 5o CMCHHAAHALLLULGUMOA I HILEIRG U <0

Query 208 GCCCACHACCAMAGTTAATMATIATCTTTTGAGMEGAMTGACCCTCAMCAGGCAT 259
T

Sojer 536 a7
Query 260 GAGMTGCTCAGAGCCOANTGTECCTICAMAT TCAATGATICACGAGTATC 319
. IIIIIIIIIIIIIH\\HHIIHIIIIIIIIIIIIIIHHHHIIHIIIIIIIII
Spjee a76 TGCGTICAMATTCARTGATICACGAGTATC 417
Query 320 7

e e AT,
e e SNBSS

Query aa8 ...mmmmm.m TS s
i by

Sbjcr 295 TATAATAMAT eTGTIe < 27

Query 508 AGCAGAMAGATT! SCTCCAMGTGTGTANICGTTHANNIATT 559
IIIIIIIIIIIIII\HHHIHIIIII LI T 10

Sbjct 235 AGCAGAAAGAATT: TAAAAA-CTCCAATGTGTGTARGCGTTGACTGAGATT 178

Query 568 CANNCANNCHACTTTCANTGCNNCINTCTAMNARNCANCGCATTTARNCECACATCTC 619
. Mol ALIE T AT 1 T ITTE LT T

Sbict 177 CAAGCAMGACTACTITCACTGLGACAC TLTAMGARGAGCGCAATTARGLELACATLTC 118

o ii.&mmmmwummmmmmmﬁu"ﬁiﬁiﬁ v

Query 673 TTCANTCTAATGATCCTTCCC

o o MOy T




image15.png
PCRS8_Strawberries 0.00672
PCR7_Raspberries 0.00732
PCR5_Plums3 0.17646
PCR3_Plums1 0.09606
PCR7_Raspberries1 0.13803




image1.jpeg




image2.jpeg




image3.jpeg
>

B C D E

[ # [ DateandTime [ NucleicAcidConc. [ Unit [ 260260 |
1 3/14/2019 12:18:27 PM 36.6 ng/ul 197
2 3/14/2019 12:20:59 PM 16.3 ng/ul 2.03
3 37.1 ng/pl 1.9
4 3/14/2019 12:22:25 PM 20 ng/ul 21
3 3/14/2019 12:23:02 PM 48.5 ng/ul 1.87
6 5 48.9 ng/pl 1.76
7 70.4 ng/pl 1.97
8 19.2 ng/pl 1.99
9 3/14/2019 12: 26 33 PM 241 ng/ul 222
—9 10 3/14/2019 12:27:09 PM 65 ng/ul 1.97
1 62.6 ng/ul 1.92
12 169.6 ng/ul 1.87
13 60 ng/ul 2.32
14 43.5 ng/ul 2.54

15 3/14/2019 12:31: 01 PM 43 ng/ul 1.87
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