Cramer Lab cDNA synthesis for microarrays

cDNA synthesis:
1. Prepare in a 0.2 ml PCR tube:

Total RNA (high quality)


10-30 μg in 14 μl water

Random nonamer primers (3μg/μl)
2 μl

Total volume:



16 μl 

2. Mix well by flicking and spin down

3. Incubate 15 minutes at 65°C.

4. Snap freeze or cool down on ice for ~ 30 sec.

5. Prepare 1st strand master mix. Volume per sample

x2.1
5x 1st strand buffer


6 μl

12.6 μl

0.1 M DTT



3 μl

6.3 μl

25x aadNTP mix



2 μl

4.2 μl

RNase out




1 μl

2.1 μl

Superscript III



2 μl

4.2 μl

6. Add 14 μl master mix to sample, mix by flicking, spin down. 

Volume with sample: 30 μl
7. On thermal cycler: incubate with hot lid at 48°C overnight

8. To remove RNA add:

RNaseH


5 μl

Mix and incubate at 37°C for 30-60 minutes.

(RNaseH buffer: 5 μl 1M Tris ph 7.5 / 8.6 μl 0.7M NaCl / 2 μl 0.05M EDTA / 7 μl b-ME (1:100) / 100 μl 100% Glycerol / 77.4 μl H2O) 
working sol: 3 μl RNaseH stock + 177 μl RNaseH buffer 
Total volume: 35 μl
Check quantity on nanodrop if unsure if cDNA works (use ssDNA application). 
Reaction Clean up 1:  (to remove free amines and degraded RNA template)


Max binding capacity = 5-10 μg. Optimal pH for binding = 7.5

1. Add 200 μl (≙ 5x rxn volume) PBI Buffer. Mix thoroughly and check color for pH.

2. Transfer to Qiagen MinElute column.

3. To bind cDNA, spin 1 min at 13,000 rpm. Reapply flowthrough and re-spin. Discard flowthrough.

4. Add 750 μl 80% EtOH (made with DEPC water) to the column.

5. Spin 1 min at 13,000 rpm. Discard flowthrough. Repeat washing!
6. Spin column dry 1 min at 13,000 rpm.
7. Transfer the column to a new 1.5 ml microfuge tube and add 30 μl H2O.

8. Incubate 2 min and the spin 1 min at 13,000 rpm.

9. Reapply eluate and repeat.

10. Check on nanodrop for concentration.

11. Dry sample in speed vac to 0 μl volume.

12. Add 4.5 μl 0.1 M Sodium Carbonate (Na2CO3), pH 9,0

(0.1 M Na2CO3 Buffer: dissolve 106 mg in 8 ml H2O and adjust pH to 9.0 with 12 N HCl; bring volume up to 10 ml with H2O.)

Note: Carbonate buffer changes composition over time so make sure you make it fresh every couple of weeks to a month!!
Dye coupling: 
(keep protected from light)

1. Allow dye aliquot to reach room temperature, touch spin

2. Add 4.5 μl to each sample

3. Mix and touch spin.

4. Incubate at room temperature for 60-90 min in the dark.

5.  optional, if available: add 5 μl 4M Hydroylamine, incubate 10 min , r.t. in the dark. This quenches the amine reactive groups on unreacted dye molecule.

!!! To save time you can start with the hybridization protocol at this step!!!

Reaction Clean up 2:  (to remove uncoupled dye)

1. Add 35 μl 0.1 M NaOAc ph 5.2.

2. Add 250 μl (≙ 5x rxn volume) PBI Buffer. Mix thoroughly and check color for pH.

3. Transfer to Qiagen MinElute column.

4. To bind cDNA, spin 1 min at 13,000 rpm. Reapply flowthrough and re-spin. Discard flowthrough.

5. Add 750 μl PE to the column.

6. Spin 1 min at 13,000 rpm. Discard flowthrough. Repeat washing!
7. Spin column dry 1 min at 13,000 rpm.

8. Transfer the column to a new 1.5 ml microfuge tube and add 30 μl EB.

9. Incubate 2 min and the spin 1 min at 13,000 rpm.

10. Reapply eluate and repeat.

Check quantity and incorporation rates on nanodrop. (use microarray application)
Calculate dye ratio: 


pmol nucleotides = (cDNA yield x 1000) / 324.5



for pmol/ μl dye incorporation use value from nanodrop

nucleotides / dye ratio = pmol cDNA / pmol Cy dye

Note: Optimal labeling: 



>800 pmol dye incorporation per sample (old value: 200)



Ratio of < 20 nucleotides / dye molecule (old value: 30-60)
Mix together the two differentially labeled probes (Cy3 vs. Cy5) which will be hybridized to the same microarray slide.
Dry the Cy3/Cy5 probe mixture to completion in a speed vac and resuspend in 10 μl.
Adapted from Mike Franklin’s Lab at MSU
by Sven Willger

