
Appendix “A” 
MasterPureTM Yeast RNA Purification Kit from Epicentre Modified Version  
         (Done by: David Walker, Gary Lutz and Consuelo Alvarez, May 2005) 
Modifications are shown in bold font.  The original protocol can be seeing at Epicentre 
web page:  www.EpiBio.com/ 
 
Part A.  RNA Purification 
1. Dilute 1 ul of 50 ug/ul Proteinase K into 300 ul of Extraction Reagent for RNA for   

each sample.  A premix may be prepared for multiple samples. 
2. Pellet cells by centrifugation and discard the supernatant.  The optimal number of cells 

varies with the species, but 2 ml of a mid-log culture gives good results for 
Saccharomyces cerevisiae.   

3. Vortex mix 10 seconds to loosen the cell pellet. 
4. Add 300 ul of Extraction Reagent for RNA containing the Proteinase K and mix 

thoroughly by vortexing. 
5. Incubate at 70oC for 30 minutes; vortex mix every 5minutes.   
6. Place the samples on ice for 3-5 minutes and add 175 ul of MPC Protein Precipitation 

Reagent to 300 ul lysed samples (solution may become cloudy).  Vortex vigorously 
for 10 seconds. 

7. Pellet the debris by centrifugation for 10 minutes at 4oC at >10,000 x g in a 
microcentrifuge. 

8. Transfer the supernatant fluid to a clean microcentrifuge tube and discard the pellet. 
9. Add 500ul of isopropanol to the recovered supernatant fluid.  Invert the tube 30-40 

times. 
10. Pellet the RNA by centrifugation at 4oC for 10 minutes at >10,000 x g in a 

microcentrifuge. 
11. Carefully pour off or aspirate the isopropanol without dislodging the RNA pellet.  

Since removal of contaminating DNA is required, proceed with the DNase I 
treatment in part B. 

 
Part B.  Removal of Contaminating DNA from RNA Preparations 
  1. Remove all of the residual isopropanol with a pipet. 
  2. Prepare 200ul of DNase I solution for each sample.  Add 20 ul of 10X DNase Buffer 

to 175 ul deionized water, then add 5 ul of RNase-Free DNase I. 
  3. Completely resuspend the nucleic acid pellet in 200 ul of DNase I solution. 
  4. Incubate at 37oC for 30 minutes. 
  5. Add 200ul of 2X T and C Lysis Solution; vortex for 5 seconds. 
  6. Add 200 ul of MPC Protein Precipitation Reagent (solution maybe be cloudy).  

Vortex for 10 seconds; place on ice 3-5 minutes. 
  7. Pellet the debris by centrifugation at 4oC for 10 minutes at >10,000 x g in a 

microcentrifuge. 
  8. Transfer the supernatant containing the RNA into a clean microcentrifuge tube and 

discard the pellet. 
  9. To obtain a completely clear supernatant, repeat step 7 and 8 at least one more 

time. 
10. Add 500 ul of isopropanol to the supernatant.  Invert the tube 30-40 times. 



11. Pellet the purified RNA by centrifugation at 4oC for 10 minutes in a microcentrifuge 
at >10,000 x g.  

12. Carefully pour off or aspirate the isopropanol without dislodging the RNA pellet. 
13. Rinse twice with 70% ethanol, being careful to not dislodge the pellet.  Centrifuge 

briefly if the pellet is dislodeged.  Remove all the residual ethanol with a pipet. 
14. Air-dry the pellet for a few minutes (3-5). 
15. Allow the cleaned RNA preparation to precipitate in ethanol at −20oC (Alvarez 

and Wise, 2001).   The quality and concentration of the RNA sample should be 
determined before continuing with the cDNA preparation. 
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Research Components
• Genetics: yeast, a model 

system of humans

• Stress Imposed: UV 
radiation

• Microarray: why?

• Goals
– Examine the changes in 

gene expression to an 
environmental stress

– Introduction to research 
and a novel technique



Procedure
• Cell growth

– YPD media
– Log phase

• Exposure of cells to 
UV light
– UV-B region

• RNA prep
– Isolation of mRNA

• GTE Phenol-chloroform
• Qiagen RNeasy
• Total RNA Safekit
• Epicenter MasterPure kit
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Procedure Continued
Microarray Protocol

Control  UV exposed 



Microarray Protocol
• Protocols Used:

– Genisphere 3DNA 
Array 350

• Use of dyes after cDNA
hybridization

• 10ug mRNA

– ISB Protocol
• Use of dyes during 

reverse transcription
• 50ug of mRNA



Results
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Data Analysis 
• Magic Tool

– Load image files

– Address and grid

– Segmentation

– Statistical analysis



Future Work
• Replicate UV light 

experiment:
– To prove reproducibility 

– Change experimental conditions 

• Subject yeast to a chemical 
stress:
– Plasticizers

• Hormone mimics

• n-Butyl Phthalate (Dibutyl Phthalate)
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GENE EXPRESSION OF SACCHAROMYCES CEREVISIAE EXPOSED TO 
COMMERCIAL WOOD PRESERVATIVES BY MICROARRAY ANALYSIS 
 
Madison M. Stevens (Consuelo J. Alvarez1, Gary P. Lutz2) 1Department of Biological 
and Environmental Sciences, 2Department of Chemistry and Physics, Longwood 
University, 201 High Street, Farmville, VA, 23909 
 
 Pentachlorophenol (PCP) and Creosote are two commercial wood preservatives 
that are regulated by the EPA because of their toxicity to wildlife and humans.  To 
observe changes in gene expression in organisms exposed to these compounds, a model 
system such as Saccharomyces cerevisiae (baker’s yeast) was used.  S. cerevisiae cells 
were exposed to creosote concentrations of 30ng/ml or 50ng/ml and to a PCP 
concentration of 50µM.  Since creosote and PCP were suspended in methylene chloride 
and ethanol, respectively, yeast cells were also exposed separately to the solvents as 
controls.  cDNA was prepared from a total RNA extraction of exposed and non-exposed 
S. cerevisiae cells and was hybridized onto microarray chips containing the entire yeast 
genome using Genisphere Array Kit procedures. Analysis of the microarray data using 
Magic Tool software shows interesting trends in gene expression.  In the creosote data, 
~10% of genes were induced at 30ng/ml, while ~82% were induced at 50ng/ml.  In the 
PCP data, ~ 7% of genes were induced.  Particular genes of interest from the data include 
TIP and CIS3 which are responsible for cell wall organization and biogenesis.  In 
addition TRX3 and ATX1, which are responsible for response to oxidative stress, proved 
interesting. The data is reported as the log2 of the ratios of expression.  In the future, the 
genes of interest will be selected for RT-PCR (real time PCR) to validate that their 
expression was correctly measured in the original microarray.   
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Ashley M. Swandby (M. Leigh Lunsford1, Madison M. Stevens2, Consuelo J. Alvarez2, 
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 DNA Microarray experiments produce a large amount of data that must be 
evaluated in order to draw biological conclusions.  Because of the nature of 
experimentation, many processes can contribute to variation in the data.  Microarray data 
is sensitive to this variation and can lead to incorrect conclusions being drawn.  By using 
statistical methods, we evaluate the data and determine it there are any biases or other 
unexpected occurrences that need to be investigated.  By performing normalization of the 
data, we can eliminate discrepancies between the data and create a large set of consistent 
data.  We are not attempting to alter the data, but we simply want to eliminate the 
presence of influences that affect the actual experiment being observed.  Once the data 
has been normalized, we will apply various statistical methods to determine the outcome 
of the experimental processes being performed by the Biology Department.       
 


















