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 Microarray Analysis: RNA-DNA Antibody Detection


REAGENTS:


MES Monohydrate  (Sigma, Cat#M5287, 800-325-3010)


MES Sodium Salt  (Sigma, Cat#M5057)


DEPC H2O 


5 M NaCl


0.5 M EDTA


Tween 20  (Sigma, Cat#P-1379)


20X SSPE (Biofluids, Cat#377-000, 301-424-4140)


Acid Phenol  (Ambion, Cat#9720, 800-888-8804)


Phenol:Chloroform  (Invirogen, Cat#15593-031, 888-584-8929)


Turbo DNase  (Ambion, Cat#2239, 5X 1,000 U)


MICROBExpress Bacterial mRNA Purification Kit  (Ambion, Cat#1905)


10X NEB Buffer for T4 kinase  (BioLab, Cat#B0201S)


10 mg/ml Herring Sperm DNA  (Sigma, Cat#15634-017) 


20 mg/ml Acetylated BSA  (Ambion, Cat#2614, 6X 25mg, $132)


3 nM Control Oligo B2  (Affymetrix, Cat#900298)


E. coli Sense Genome Array  (Affymetrix, Cat#510051)


RNA:DNA Mouse Monoclonal Antibody S9.6  (Dr. Stephen Leppla, 301-402-0730)


Rabbit IgG  (Sigma, Cat#15006)


1.5 mg/ml Biotin Rabbit Anti-Mouse IgG  (Zymed, Cat#81-6740, 800-874-4494)



1 mg/ml Streptavidin-phycaerythion  (Molecular Probes, Cat#5866, $219, 541-335-0338)

BUFFERS:

1.
12X MES Buffer: 
500 ml

Final conc.

Mix: 
MES-free Acid Monohydrate
35.2 ml

1.22 M



MES Sodium Salt
96.65 g

0.89 M [Na+]





DEPC H2O
400 ml



Mix and adjust volume to 500 ml



The pH should be between 6.5 and 6.7



Filter through a 0.2 um filter, store at 4oC and shield from light (discard solution if yellow)

2.
2X MES Hybridization Buffer: 
50 ml

Final 1X conc.

Mix: 
12X MES Buffer
8.3 ml

100 mM



5 M NaCl
17.7 ml

1 M [Na+]




0.5 M EDTA
4.0 ml

20 mM



10% Tween 20
0.1 ml

0.01%



DEPC H2O
19.9 ml



Filter through a 0.2 um filter, store at 4oC and shield from light

3.
2X MES Stain Buffer: 
250 ml

Final 1X conc.

Mix: 
12X MES Buffer
41.7 ml

100 mM



5 M NaCl
92.5 ml

1 M [Na+]





10% Tween 20
2.5 ml

0.05%



DEPC H2O
112.8 ml



Filter through a 0.2 um filter, store at 4oC and shield from light 

4.
A Wash Buffer (Non-Stringent): 
1 L

Final conc.

Mix: 
20X SSPE
300 ml

6X



10% Tween 20
1.0 ml

0.01%



DEPC H2O
113.3 ml



Filter through a 0.2 um filter, store at RT

5.
B Wash Buffer (Stringent): 
1 L

Final conc.

Mix: 
12X MES Buffer
83.3 ml

100 mM



5M NaCl
5.2 ml

0.1 M [Na+]




10% Tween 20
1.0 ml

0.01%



DEPC H2O
910.5 ml



Filter through a 0.2 um filter, store at 4oC and shield from light

METHOD:

I.
Isolation of RNA by Hot Phenol Method


Aliquot 500 ul Acid Phenol into a 1.5-ml eppendorf tube and place on block at 65 oC


Resuspend cells in 500 ul Solution containing 0.5% SDS, 20 mM NaOAc, 10 mM EDTA, pH5.5 


                                     (2.5 ml 10% SDS, 0.33 ml 3 M NaOAc, 1 ml 0.5 M EDTA, 46.2 ml H2O)


Add to the tube of hot Acid Phenol, vortex


Place at 65oC for 5 min (with regular mix at 1400 rpm)


Spin at 14,000 rpm, RT for 10 min 


Save top sup layer in a new eppendorf tube


Extract with Phenol:Choroform > 3 times until clear


Precipitate RNA with 2.5 vol. 100% EtOH in dry ice for 30 min


Spin at 14,000 rpm, 4oC for 10 min


Wash pellet with 1 ml 70% EtOH


Air-dry pellet and resuspend in DEPC H2O


Check [RNA]

II.   
Removal of Chromosomal DNA by Turbo DNase Treatment


Mix 50 ug RNA (85 ul in DEPC H2O) + 10 ul 10X Turbo DNase Buffer + 5 ul Turbo DNase


Incubate at 37oC for 20 min


Extract with Phenol:Choroform 1X


Precipitate RNA with 10 ul 3M NaOAc + 275 ul 100% EtOH in dry ice for 30 min


Spin at 14,000 rpm, 4oC for 10 min 


Wash pellet with 1 ml 70% EtOH


Air-dry pellet and resuspend in 20 ul DEPC H2O


Check [RNA] 


Check RNA integrity by running 1 ug RNA on 1% Agarose Gel 

III 
*Optional - Removal of 16S/23S Ribosomal RNAs by Bacterial mRNA Purification Kit 

Perform according to Ambion’s manufactory manual


10 ug total RNA usually give 1-2 ug mRNA

IV.   RNA Fragmentation


Mix 3 ug RNA (90 ul in DEPC H2O) + 10 ul 10X NEB Buffer for T4 Kinase


Incubate at 95oC for 30 min, quick cool on ice


Precipitate RNA with 10 ul 3M NaOAc + 1 ul Glycogen + 275 ul 100% EtOH in dry ice for 30 min


Spin at 14,000 rpm, 4oC for 10 min 


Wash pellet with 1 ml 70% EtOH


Air-dry pellet and resuspend in 25 ul DEPC H2O


Check [RNA] with 1 ul RNA

V.  
Target Hybridization
200 ul
Final conc.

Mix 
RNA Fragments
24 ul 
~3 ug RNA



DEPC H2O
65.7 ul


 
2X MES Hybridization Buffer
100 ul
1X



10 mg/ml Herring Sperm DNA
2.0 ul
0.1 mg/ml



20 mg/ml Acetylated BSA
5.0 ul
0.5 mg/ul



3 nM Control Oligo B2
3.3 ul
0.05 nM


Mix well, quick spin


Incubate at 95oC, quick spin


Apply o Affymetrix E. coli Sense Genome Array or E. coli Tiling Array

**use 2 pipette tips – 1 for vent, 1 for applying solution


Hybridize in a Hybridization Oven with rotation at 60 rpm, 45oC for 16 hr 

VI. Wash and Stain

1. 
Prepare Stain Solutions:


1st Stain Solution
600 ul
Final conc.

Mix
2X MES Stain Buffer
300 ul
1X



20 mg/ml Acetylated BSA
60 ul
2 mg/ml



0.4 mg/ml RNA:DNA Mouse Antibody
30 ul
0.02 mg/ml



DEPC H2O
210 ul




2nd Stain Solution
600 ul
Final conc.

Mix
2X MES Stain Buffer
300 ul
1X



20 mg/ml Acetylated BSA
60 ul
2 mg/ml



7 mg/ml Rabbit IgG
35 ul
0.4 mg/ml



1.5 mg/ml Biotin Rabbit Anti-Mouse IgG
14 ul
0.035 mg/ml



DEPC H2O
191 ul


3rd Stain Solution
600 ul
Final conc.

Mix
2X MES Stain Buffer
300 ul
1X



20 mg/ml Acetylated BSA
60 ul
2 mg/ml



1 mg/ml Streptavidin-phycaerythion
6 ul
0.01 mg/ml



DEPC H2O
234 ul



2.
Probe Array Type


E.coli for E. coli Sense Genome Array (P/N: 510051)


Ecoli_Tab520346b for E. coli Tiling Array (P/N: 520346)

3. 
Fluidic Protocol 


FlexDD_WS2v3_450 for both arrays


A1 Wash Temp
5


A1 Wash Cycles
10


A1 Wash Mixes
2


B Wash Temp
45


B Wash Cycles
4



B Wash Mixes
15


1st Stain Temp
25


1st Stain Temp (sec)
3600


A2 Wash Temp
25


A2 Wash Cycles
10


A2 Wash Mixes
4


2nd Stain Temp
25


2nd Stain Temp (sec)
3600


A3 Wash Temp
25


A3 Wash Cycles
10


A3 Wash Mixes
4


3rd Stain Temp
25


3rd Stain Temp (sec)
600


A4 Wash Temp
30


A4 Wash Cycles
15


A4 Wash Mixes
4


Hold temp
25

VII.     Scan

VIII.   Data Analysis

