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Purpose: After revaluating the quantity of total RNA, verifying the presence of mRNA, and speaking with Lubov (University of Miami) we’ve concluded that we should precede again with the Genisphere protocol.  Instead of processing all sixteen tubes, we will work with two samples one YEPD and one 200um aluminum.  We will run two arrays: one with red YEPD mixed with green 200um aluminum and the other green YEPD mixed with red 200um aluminum (dye swap). We noticed that the Gensiphere protocol now has some changes in the temperatures and times as well as a new note about large volume cDNA production.  Jessica at Genisphere helped us to further adjust the protocol to meet our needs.  The purpose of this lab is to use the new Genisphere protocol to make cDNA(3DNA and use the extra to run PCR and gel verification steps.

Methods and Materials: 
Determining the samples to use and calculating the amounts to use:

1.  The most concentrated samples are:       

	Sample
	Concentration
	Old recommended volume
	New recommended volume
	Final g

	YEPD
	2.07g/L
	@ 10l = 20.7g/L
	@12l = 24.84 g/L
	.84 g

	200M Al
	2.78g/L
	@ 10l = 27.8 g/L
	@12l = 33.36 g/L
	1.17 g


   Sample calculation: 
   1)  10L sample = 20.7 g/L
         12L sample = x

   2)  Cross multiply and solve for x

        10x= 12(20.7)( x= 24.84 g/L
   3)  After reagents are used the total volume will be 28.5l so (24.84 g/L) divided by 28.5L   

        will leave a total concentration of .84 g of cDNA.

2.  But we’ve decided to combine tubes to increase our chances (some tubes have higher concentration, whereas others have better ratios).  Tubes 9 and 16 look best on the RNA gel, but tubes 12 and 15 looked better on the TDH1 gel.  There are challenges in determining which would be the better to use for hybridization.  It is possible that tubes 9 and 16 look better because they have more RNA, but that doesn’t tell us how much mRNA.  Tubes 12 and 15 may be indicating a higher amount of mRNA, or it just had more SYBR gold dye due to variations in measurements with the pipettes.  If 12l total for each sample is required, it makes sense to pool 6l from each sample as follows:
	Sample
	Concentration
	Calculate/add
	Final g 

	YEPD tube 14
	1.84g/L x 6 L
	23.46 g/L
	.77 g 

	YEPD tube 16
	2.07 g/L x 6 L
	
	

	200M Al tube 9
	2.78 g/L x 6 L
	29.58 g/L
	1.04 g

	200M Al tube 12
	2.15 g/L x 6 L
	
	


3.  Combine the following in 1mL tubes:

	New tube #:
	Add:
	Add:

	Tube 1 -YEPD
	6l YEPD tube 14
	6l YEPD tube 16

	Tube 2 -200M Al
	6l 200M Al tube 9
	6l YEPD tube 12

	Tube 2 -YEPD
	6l YEPD tube 14
	6l YEPD tube 16

	Tube 4- 200M Al
	6l 200M Al tube 9
	6l YEPD tube 12


cDNA Preparation using Genisphere Protocol (www.genisphere.com):
1.  Combine the following:

	Tube 1
	Tube 2
	Tube 3
	Tube 4

	YEPD
	200M Al
	YEPD
	200M Al

	12L total RNA

1L RT primer (Vial 11 red cap/green dye)


	12L total RNA

1L RT primer (Vial 11 blue cap/red dye)


 2.  Mix and microfuge briefly.

 3.  Heat to 80oC for 10 minutes and immediately transfer to ice for 2-3 minute.

 4.  In 4 separate tubes mix:

    
4L 5X SuperScript II First Strand Buffer


1L dNTP Mix (10mM each dATP,dCTP,dGTP,dTTP) (Vial 3)

1L Superscript II enzyme


1L Superase-In (Vial 4)

 5.  Gently mix (do NOT vortex) and microfuge briefly, keep on ice.

 6.  Add the above reaction mix to the primer mix.

 7.  Gently mix (do NOT vortex) and incubate 42oC for two hours.

 8.  Stop the reaction with 3.5L 0.5M NaOH/50mM EDTA.

 9.  Incubate at 65oC for 15 minutes.

10. Neutralize the reaction with 5L of 1M Tris-HCl, pH 7.5

Microarray Slide Pre-Hybridization and Blocking

 1.  Place slide into 50mL tube filled with 55C 3X SSC,0.1%SDS,0.1mg/mL salmon sperm.

 2.  Agitate for 30 minutes at room temperature.

 3.  Transfer to a 50mL tube with dH20. Dip several times.

 4.  Transfer to centrifuge and spin for 2 min at 1000rpm.

cDNA Hybridization
 1.  Thaw and resuspend the 2X Formamide-Based Buffer (Vial 7) by heating to 55oC for 10 

      minutes. Mix by inversion. Microfuge 1 minute.

 2.  Add the following to a new 1mL  tube, gently vortex and microfuge after each addition:

	New Tube 1
	New Tube 2

	22L Hybridization Buffer (Vial 7)
	22L Hybridization Buffer (Vial 7)

	2L LNA dT Blocker (Vial 9)
	2L LNA dT Blocker (Vial 9)

	10 L of RNA/primer mix-tube 1
	10 L of RNA/primer mix 2

	10 L of RNA/primer mix- tube 4
	10 L of RNA/primer mix 3


Note: The dyes are now combined and there is still 18L of cDNA remaining in the old tubes to use in further experiments or to run PCR and a gel to verify cDNA presence. Freeze remaining at -20oC.

 3.  Incubate 75-80oC for 10 minutes and then at 43-45oC until loading.

 4.  Gently vortex and briefly microfuge.

 5.  Add mixture to pre-washed pre-warmed microarray.

 6.  Apply glass coverslip.

 7.  Add 20L dH20 to wells on the side so that the array doesn’t dry out.

 8.  Incubate overnight at 43-45oC
Verification of cDNA- Qiagen Protocol for PCR

1.  Thaw the components and keep on ice.

2.  Mix the following for a 25L reaction (use special PCR tubes):


1L of 5M TDH1 reverse primer


1L of 5M TDH1 forward primer


1L of 25mM MgCl2

13L Qiagen Master Mix


4L H20 


5L cDNA

3.  The thermocycler is already set use YCDNA.  It is set for:


94oC
2 minutes


94oC
15 seconds


58oC
15 seconds


74oC
30 seconds

     Note: it takes about 50 minutes to run this program.  When cycling is complete the 

     thermocycler will begin to chill.  Product should be stored at -20oC or used immediately in           

     gel.

Superload Gel

1. Prepare a fresh 1.2 agar gel by mixing 35mL 1X TBE buffer and 0.42g molecular grade agar.

2.  Dilute SYBR Gold dye:  1l SYBR in 99l 1X TBE buffer.

3.  Mix and load as follows:
	Table I: Left gel  (Reliant Gel)

	  Lane: 1
	2
	3
	4
	5
	6

	Ladder
	YEPD

tube 1
	YEPD

tube 2
	200Al

tube 3
	200 Al

tube 4
	Ladder

	a. 4 uL RNA Perfect ladder
b. 2 uL Sybr

c. 2 uL Blue orange loading dye
	a. 4uL TDH1 sample

b. 2 uL loading dye

c. 2 uL Sybr
	a. 4 uL 50bp Ladder
b. 2 uL Sybr

c. 2 uL Blue orange loading dye


	Table II: Right gel

	Lane: 1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Ladder
	tube 1
YEPD
	tube 1
YEPD
	tube 3
YEPD
	tube 3
YEPD
	tube 2
200 Al
	tube 2
200 Al
	tube 4
200 Al
	tube 4
200 Al
	Ladder

	a. 4 uL  RNA Perfect ladder
b. 2 uL Sybr

c. 2 uL Blue orange loading dye
	a. 2uL TDH1 sample

b. 2 uL loading dye

c. 2 uL Sybr gold (2,4,6,8) OR 2ul Sybr Safe (3,5,7,9)
d. 1 uL buffer A

e. 3uL buffer B
	a. 4 uL Exact Gene 50 bp ladder

b. 2 uL Sybr

c. 2 uL Blue orange loading dye


Note:  The components of the right gel where pre-mixed May 23, 2005 and kept at -20oC (except lane 9- tube 4 was made fresh).  The buffers A and B where not heated with the DNA prior to use for lanes 2-8, but it was heated for lane 9).  Gels where run for 1 hour.
Left gel

      Right gel
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Discussion:

This run was much smoother than last week.  All the components were at hand and kept on ice on the bench.  The slides were easier to clean because we practiced with blank slides first.  We found that lowering the concentration of salts as well as using the newer centrifuge made a big difference.  Using the Reliant Gel turned out to be a good choice.  The gel on the right was not visible and we had to soak it in SYBR dye.  It was interesting to note that lane 9 did not come out even with the soaking. This sample did not load properly and most of it remained in the pipette tip.  Not seeing it verifies that soaking the gel in the dye doesn’t give us an artificial reading.  We’ve already hybridized the cDNA to the array.  This gel verifies the presence of cDNA and gives us confidence to proceed with the washes, 3DNA hybridization, and scanning.  If the array does not come out, we could send our remaining cDNA sample to Genisphere and ask for help in hybridization. Today’s protocols were done from 8:30am- 2:30pm.
