Appendix “A”
MasterPure™ 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 70°C for 30 minutes; vortex mix every 5minutes.

. 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.

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

. Transfer the supernatant fluid to a clean microcentrifuge tube and discard the pellet.

. Add 500ul of isopropanol to the recovered supernatant fluid. Invert the tube 30-40
times.

10. Pellet the RNA by centrifugation at 4°C 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 |
treatment in part B.

(o3}

\l

©

Part B. Removal of Contaminating DNA from RNA Preparations
1. Remove all of the residual isopropanol with a pipet.
2. Prepare 200ul of DNase | 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.
. Completely resuspend the nucleic acid pellet in 200 ul of DNase I solution.
. Incubate at 37°C for 30 minutes.
. Add 200ul of 2X T and C Lysis Solution; vortex for 5 seconds.
. 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 4°C 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.
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11.

12.
13.

14.
15.

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

Carefully pour off or aspirate the isopropanol without dislodging the RNA pellet.
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.
Air-dry the pellet for a few minutes (3-5).

Allow the cleaned RNA preparation to precipitate in ethanol at —20°C (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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zoneRow zoneCol row col ref gene nameplate 384 external ID stranded feature sizefeature attachment
10 3 10 1 EMPTY EMPTY YC17 EMPTY ssDNA 110um covalent
10 3 10 2 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
10 3 10 3 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
10 3 10 4 EMPTY EMPTY YC-17 EMPTY ssDHA 110um covalent
10 3 10 5 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
10 3 10 6 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
10 3 10 7 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
10 3 10 8 EMPTY EMPTY YC-17 EMPTY ssDNA 110um covalent
1 Th 3 Th T YPRISGUT YPHRIG6W  TC-17 | TPRISOUT  SSUNA TTO0m covaren
| 10 3 10 10 YPR196W _ YPR196W YC-17 YPR196W ssDHA 110um covalent
| 10 3 10 11 ¥PR193C_HPAZ HPAZ YC-17 ¥YPR193C  ssDHA 110um covalent
10 3 10 12 YPR193JC _HP S I covalent
10 3 10 13 ¥YPR190C_RPCH? RPC82? YC-17 YPR190C  ssDHA 110um covalent
10 3 10 14 ¥PR190C_RPC3? RPC82 YC-17 YPR190C  ssDHA 110um covalent
10 3 10 18 YPR187W RPO26 RPOZ6 YC17 YPRIB/W  ssDNA 110um covalent
10 3 10 16 YPR187W_RPO26 RPOZ6 YC-17 YPRI18/W  ssDNA 110um covalent
10 3 10 17 ¥CROZ27C RHB1 RHB1 YBO2? YCROZ7C  ssDHA 110um covalent
10 3 10 18 ¥YCROZ27C_RHB1 RHB1 YB 02 YCROZ7C  ssDHA 110um covalent
10 3 10 19 ¥YCROZ24C-A_PMP1 PMP1 YBO? YCROZ4C-A ssDHA 110um covalent E
L 10 3 10 20 VCRDZdC-ﬂ=PMP1 PMP1 YB 02 YCROZ4C-A ssDNA 110um covalent
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— Statistical analysis

Red FG Total: 15476
Red BG Total: 2156
Green FG Total: 1639
Green BG Total: 359
Ratio: 9.4423
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Microarray Analysis of Saccharomyces cerevisiae cells
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GENE EXPRESSION OF SACCHAROMYCES CEREVISIAE EXPOSED TO
COMMERCIAL WOOD PRESERVATIVES BY MICROARRAY ANALYSIS

Madison M. Stevens (Consuelo J. Alvarez*, Gary P. Lutz?) 'Department of Biological
and Environmental Sciences, “Department 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 50uM. 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 log, 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.



DATA ANALYSIS OF A GENE EXPRESSION EXPERIMENT FOR
SACCHAROMYCES CEREVISIAE EXPOSED TO COMMERCIAL WOOD
PRESERVATIVES BY MICROARRAY ANALYSIS

Ashley M. Swandby (M. Leigh Lunsford®, Madison M. Stevens?, Consuelo J. Alvarez?,
Gary P. Lutz®) ! Department of Mathematics and Computer Science, “Department of
Biological and Environmental Sciences, *Department of Chemistry and Physics,
Longwood University, 201 High Street, Farmville, VA, 23909

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.
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45 1 0469799 0.014151 0.302013
232 0 2261745 0009434 1557047
280 0 23689128 0023585 1.879195
210 0 1724832 0.025302 1.4093%
867 0 79597352 0061321 5818792
147 0 1.580604 0.018868 0986577
1328 105 1414094 0971693 8912752
110 9 1154362 009434 07382655
49 9 0563758 0.09434 03285559
45 9 0295302 0061321 0308725
273 220 2785235 0150343 1.832215
211 /00 1.9597 32 0.5 1.416107
2 5 0073826 0075472 0013423
B9 2 047651 0.037736 0463087
B41 9 5919463 2306604 4302013
45 11 0892617 0014151 0644295
161 0 1268456 0.023585 1.0805357
1147 0 1213423 0.009434 7 BI7957
2145 0 2865772 0.009434 1442953
400 164 3663758 0.113208 2 654564
220 0 3060403 0037736 1.47657
79 0 0026846 0.018868 0530201
Al 10 0268456 0025302 0268456
346 1 2375839 0.009434 2322148
a 0 0114094 0.028302 0
313 0 280604 0042453 2100671
1044 21 B8.946309 0160377 7006711
270 173 2181208 0518868 1.6812081
/3 0 0986577 0.0518587 0.4899353
1 0 00402658 0.009434 0.0065717
B3 4 0483221 0.033019 0422319
2T 19 2342282 0165094  1.85906
303 37 2355705 0.216981 2033557
114 26 1.053691 0188679 0.765101
= 21 1.020134 0136792 0.651007
1557 37 B.B37584 0174528 10 44966
3 1 0.033557 | 0.056604 0.020134
1 (1L 1 OANMRA (O AiES 11

YBRO4EC rep 24 3
YERO4TW repi 125 5
YBRO49C rep 380 4
YBROS1W rep : 1
YBROS3C repi 540 H4
YBROSSC rep 117 ar
YBROEIC rept 795 12
YBRO71W repi 70 3
YBRO73W rep1 337 2
YBRO7SWY rep 353 5
YERO77C rep 257 B
YBROVIC rept 118k g
YBRO91C_rep 237 4
YBROY3C repi 207 20k
YBROY5C rept 172 20
YBROS7VY rep a4 20
YBRO99C rep 44 13
YBRIU1C rept 415 a2
YBR115C rept 2492 106
YER117C_repf 11 16
YBR119WY rep 71 g
YERI1Z21C repd ta 485
YBR123C_rep 133 3
YBR125C rep 189 5
Y CROS3W repl 1803 2
YCROSTC rept 477 2
i CROBOYWY rep 531 24
YCROBZWY rep 456 g
YCROBAC rep 4 4
YCROBEWY rep 40 5
YCROSIW rep 354 .
YCROSEW repi 17 5
W CROGYC-A rep 433 |
W CROBEWY rep 1333 34
YCROS0C rept a5 110
YCROS2C rep 147 11
YCRIOSW rep 5 2
YCRIOTW repl 72 7
YDLOO2C rep 349 35
YOLOD4W repi 351 45
YOLOOBWY rep 157 40
YOLOOEW rep 162 29
YOLOZZW rep 959 57
YDLO24C rept 5 12
T e—

'GrnEI-Gavg'

0.278302
O
O
0
3. 292453
[.9.29245
0
0.004717
O

[

0

0. 4952253
0.042453
0.042453
0.042453
0103774
0.33015%
0.0235585
0.0094.34
1.504717
0.051587
I

0

O

0.77 3585
0

I
0.04717
0.004717
O

0
0.093057
0516035
I

0
0.018868
0.0589623
0174525
0. 1226h42
0.093057
01745258
0.004717
7
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G 3 B8 9 E o B © sam samcon
D5150 - f Ratio
A B C D l E

5150 ORF RedFGtot GinFGtot{ Ratio 1 high 200
5151 YIL120WY _repl 81 70 1.157143

5162| YIL134W _rep1 105 76 1.381579

5153 YIL136W _rep1 162 306 0496732 good
5154 | YIL138C_rep1 891 B6EE6 1.298834 good
5155 YIL140WY _rep1 201 150 1.34 good
5156 YIL142W _repl 749 594 1.260943 good
5157 | YIL144WY _repl 81 58 1,396552

5158| YJRODTW _repl 416 163 2552147 good
5159|YJROO3C _rep1 150 &0 1.875 good
5160 YJROOSW _repl 206 156 1.320513 good
5161 | YJROOD7WY _repl 972 692 1.404624 good
5162 YJROOSC _repl? 11225 10858 1.0338 good
5163 YJRO1OW _repl 248 67 3701493 good
5164 YJRO24C _repl 350 295 1.1686441 good
5165| YJRO2EWY _repl 1706 1123 1.519145 good
15166 YJRO2BW _repl 1355 907 1.493936 good
5167 | YJRO3Z0C _repl 55 65 1523077
5168|YJROZ2W _rep1 203 161 1.26087 good
5169|YJRO34WY _repl 233 240 0970833 good
5170|YJROABW repl 590 468 1.260684 good
5171 YJROSOW _repl 115 103 1.116505 good
5172 YJROS2W _rep1 95 89 1.067416

5173 YJROS4W _repl 167 95 1.739583 good
5174 YJROS6C repl 115 98 1.173469 good
5175 YJROS8C _repl 474 459 1.03268 good
5176|YJRO72C _repl 462 383 1.206266 good
5177 | YJRO7 AW _repl 251 201 1.248756 good
5178 YJRO7EC repl 394 305 1,291803 ood
5179

5180 YJROBOC _repl 202 168 1.202381 good
5181|YJROB3C repl ohb bbb 132307/

5183 YRL219YW repl 121 87 1.390805 ood
W
M4 4 » M original % noC,G

Ready



A B C D E G

1 ORF  [~IRedFGi~|GmFGI~| Ratio~| high 2~ llnductil~ Represd ~
29 | YCROB2W rep1 456 20 2072727  good ind
~37_| YCRO92C _rep! 147 73 2.013699 good ind
76 _| YDR449C_rep! 202 80 2525  good ind
102 | YFLOO2W-B_rep1 331 92 3597826 good ind
117 |YFLOBAC _rep1 295 87 3.390805 good ind
190 |YJUD11C_repl 264 122| 2163934 good ind
2R [ YLLOT2W rep1 167 RO 2 2VE3R2 gond ind
346 | YOR296W _rep1 158 72 2194444 good ind
345 | YOR3D1VW _repl ibd 77 212887 good i
359 | YOR343C-A_rep] 252 82 3.073171 good ind
457 |YDL1Z/W_repl 147 Y 2130435 good ind
496 | YELD45C rep 1622 579 2801382 good ind
522 |YGLO14W _repl 591/ 288 2052083 good ind
£61 [YHRI22W ron? e 75! 2133333 il ind
570 |YHR149C rE|11 198 92 2152174 good ind
574 | YHR1BIW _rep1 236 114 2.070175 guud ind
B57 |YLR4D9C _rep1 347 168 2.065476 good ind
_B5B | YLRATOW-A,_rep1 170 bl 2833333 good ind
722 1YOL151W repi 333 133! 2.503754 aood Ind
‘539 | YCROA7C_rep! 260 115 226087 good ind
_BE4 |YDRO75W _rep1 223 111 2.008009 good ind
670 | YDRO98C-A_rep' 1728 799 2162703 good ind
919 | YFLO14W _repl 566 262 2160305 good ind
958 | YHLD49C _rep1 226 95 2.378947 good ind
976 | YHROBEW _rep1 436 176| 2477273  good ind
1070 YLR347C_rep1 377 176 2142045 good ind
1074|YLR355C_rep1 4084 1771 2.306042 good ind
1108{YNL110C_rep1 13596 647 2157651 good ind
1162| YOR306C_rep! 307 142 2161972  good ind
1181 YPL2E7W _rep! 178 83 2144578 good ind
1205 YLR212C _rep2 243 120 2.025 good ind
1211] YLR212C_rep3 268 120 2233333  good ind
1306 YDR1OWLA rent 241 114 ::_114535 aood ind
14151Y.11 rPn‘l 153 2 N9589 annd i
" ,.{nu:uiGFi'}._nl:n[:,li,l,.lIIIr

Filter Mode
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1 ORF [+ |RedFGi{~|GmFGl~| Ratio~| high 2(~|Inducti{~ fepiess vl
123 | YGROOSC _repi 566 2304 0419271 good rep
218 | YKRO86W _rep1 523 1934 0.425543 good rep
280 |YMR104C _rep1 S 141 048227 good rep
| 431 | YBR216C_rep1 73 199 0.366834 good rep
758 | YPLO14W repi 192 430 0.446512 good rep
1066 | YLR327C _repl 260 667 0.389805 good rep
1324| YELO11W rep1 179 618 0.289644 good rep
1333| YELO39C _repl 179 560 0319643 good rep
1392| YHRO92C _rep1 1251 2512 0.49801 good rep
1633 | YBRZ3I3W-A_rep1 354 1006 0.38171 good rep
2054 | YPLZIOW _rep1 Ed 168 0.380952 good rep
2319 YLR177W _rep1 113 305 0.370492 good rep
2604 | Y GR249W repl 58 168 0.345238 good rep
2621|YHLD21C _repl 287 724 0.396409 good rep
2697 | YKRO58W _repil 129 301 0428541 good rep
[2718| YLR258W repf 513 1039 0493744  good rep |
2911|YBR298C _rep1 54 210 0.4 good rep
2948|YDRZ77C _repl 301 690 0.436232 good rep
2984 | YERDE7TW _repi 523 J08e 0.169475 good rep
3039| YHR185C _rep1 21 190 0.110526 good rep
3066 |YJL142C _repl 293 591 0.49577 good rep
3570/ YMR103C_rep1 122 283 0.423611 good rep
3571 | YMR105C_repl SB5 1256 0452229 good rep
37 26| YDLO48C _rep1 =K 331! 0.250755 good rep
4152|YDROVOC _rep1 91 209 0.435407 good rep
4154 | YDRO7 AW _rep1 A00 1156 0.346021 good rep
4313| YKRO7SC _rep1 79 191 0.413613 good rep
4418|YOLO52C-A_repi 193 453 0.426049 good rep
4466 | YPL247C _repl 160 321 0498442 good rep
4551 | YBR183W _repi 114 230| 0495652 good rep
4588 | YDR171W _repl bio4 1537 0.445023 good rep
4635 YFRO15C _rep1 361 1539| 0.234568 good rep
4636| YFRO17C_rep1 240 883 0.271801 good rep
Filter Mode




GPA

Student
status

323
2.2
299
3.5
292
2.6

3.5
2.6
2.7
2.6
2.7
3:3
2.9

34
229

JR
SR
JR
JR
JR
S0
S0
JR
S0
JR
S0
S0
JR
JR
S0
S0
S0
S0
S0




