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Introduction:

Relative expression compares expression levels of genes of ifi@€3to the expression levels of
one or more endogenous control genes. The expressiorislevehsured aa OCycles at ThresholdO (CT)
value-- thecycle inwhich the florescencdevel crosesa thresholdralueof fluorescencewhich occurs
during the exponential phase of amplificatiobhisCT value is directly correlated theamount of
starting transcript and therefore can be used talzécrelative amoustof starting transcript.

Additional Information:

* The Genome Core uses BioRad Sybr Green Supermix with Rox.

* When running the Sybr Green relative expression protocol, it is necessary to intNaRa”
and a water control. Although these two samples dot need to be run in triplicate, they must be
included in your plate layout and all calculations.

* To prepare the NRT OcDNAOperform the reverse transcription protocol as normal using any of
your RNA samples, but replace thel bf iScript RT enzyrme with nucleasdéree H20. When
preparing your samples, add the same input of this OcDNAO to-RE dmnple as you add to
your other samples (ex. 5ng). To your H20 sample, simply replace the cDNA volume with dH20.

Basic Flow of Project:

Perform Supeamix + cDNA + dH2Ocalculations
Prepare project layout and primer tubes
Perform primer calculations

Make Supermix + cDNA dH20mix
Makeprimers

Pipette Supermix

Pipette primers and run

NogkrwbE

Example Project:
This protocol refers to an examgdmjectthat uses 4enes and6 samplesincluding NeRT and

water controls Seedayout figure

Total contents of reaction

Component Volume per Reaction Final Concentration
5x Sybr Green Supermix with Rox 10uL 1x
dH20 X
cDNA X 100D0.25 ng/rxn
Forward primer X 100D900 nM
Reverse primer X 100900 nM

Total | 20 uL




Part 1. Prepare reagents and perform Supermix + ¢cDNA + dH2O calculations

Supermix + ¢cDNA + dH20
Component Volume per Reaction Final Concentration
5x Sybr Green Supermix thi Rox 10uL 1x
dH20 X
cDNA X 100D0.25 ng/rxn
Total | 16 uL

1. Remove reagents froR0; freezer (Freezer I) and allow to thaw. Reagents may be thawed at RT,
but should tkn be placgon ice. They include:
* BioRad5x Sybr Green Supermix
* F/R primers

¢ cDNA (of aknownconcentration)

2. Calculate the volume of Supermix + cDNA + dBlkeeded.
a. Calculate total # of reactions per sample
e (Total # genesample* 3 replicates) + x extra
* EX. (4 genes/sample * 3)3= 15 rxns/sample
e Seechart below to determine x, v allows for pipetting error
b. Calculate volume of Supermix needed per sample (10ul / rxn)
e Total # rxngsample* 10ul Supermix
e Ex. 15rxns * 1Qul Supermix =150pul Supermix
c. Calculate volume of cDNA needed per sample
e (Total # rxngsamplg * (ng cDNA/rxn) * (uI/[cDNA])
e Ex. (15 rxndsampl@ * (5ng cDNA/rxn) * (ul/50ng cDNA)=1.5ul cDNA/sample
e cDNA input is typically 5ng/rxn, but may vary with each project. cDNA
concentratiorshould beknownbefore beginning projectr provided by user
d. Calculate volume of dH20, which brings total volume to 16ul
e [Total # rxngsample* (16ul total vol/rxnD10ul Supermix/rxn)]Bul cDNA
e Simplified: (Total # rxngsample* 6 pl dH2O0/rxn) Bl cDNA
e Ex. (15 rxndsample* 6ul H20/rxn) B1.5ul cDNA = 88.5ul dH20/sample

e. Generate a table with determined values

15x
Supermix 150ul
cDNA 1.5ul
dH20 88.5l



Total 240ul

*Note: Totalvol/# rxns, should equal 16ul/rxn. Ex4@u/ 15 rxns = 16ul/rxn.

# of reactions (# genes x 3) # of reactions to add (x) Pipette into plate with
6-9 2 250!L matrix tips
10-27 3 0.5ml Combitips

30 or more 4 or more 1ml Combitips

*Note: Due to the viscosity of Biorad SybrMix, more extra reactions are required than in our standard
Tagman protocol.

Part 2. Prepare project layout and primer tubes.

Primer mix

Component Initial Final Concentration | Vol. Per
concentration Reaction
F/R primer X (standard 50M) X (standard 500M) X
dH20 | e e 4-X
Total 4 ulL

1. Prepare project layout using 3@ll format (See figire).
e Write gene names on lines® one gene per raw
* Draw samples, remembering to include trigties, NeRT control, and H2Q@ontrol.
* Vertically, each sample should span each set of gemes&enes-4); horizontally, each
sample should span 3 wells
e Because the Matrix MtichannelPipetteonly allows you to pipdée in every other row,
highlight every other row with one caland the remaining rows with another col¢®ee

figure).

2. Determine # primer nxies needed.

* Prepareone mix for eachow on your plate

* EX.A project with4 genes and 8 samplesquires4 tubes ofprimer mixes.A project
with 4 genes and 16 samplesquires8 tubes ofprimer mixes. (Sefigure).

e Use one set of colored strip tubes for each highlighter color used. Label each tube with
the corresponding gene name.

* EX. Use one set of 4 orange tubes labeled 1, 3, 1, 3. Use one set of 4 yellow wibds lab
2,4,2,4.



3. Determine # rxns needed for each primer.mix
* [(# samples tested with that primaix) * 3 triplicates)] +2 extra
* Ex. For a project witd genes and 8 samples, each primer mix will contain 24 + 2 (26)
reactions. For a project withgenes and 16 samples, each primer mix will still contain

26 reactions.However, you will make 2 sets of primer mixéSee figire).

Part 3. Perform primer calculations.

1. For each primemix, calculate volume ddliquoted F/R primer required to dain desired final
concentration
e (F/R corc)(x ul input) = (final cong(20ul total vol)
e EX. (50uM)(x ul input) = (500nM)(2@u total vol) x = 0.2u of 50uM F/R primer
* Note: The standardliquot of F/R concentration is 30. The standard final primer
concentration is 500 nM (#/1). These valuesanvary with each primer, however, and
should be determined before beginnihgproject. Desired final primer concentrations
can be found on th@Expression_Assays_Core_List O the OSorted Expression
AssaysO pageSuperarrays are always run at 400n
* Note: The primer mix will be 4, but concentrations should be calculated using the total

volume of 2Qul (16ul Supermix + 4l primer mix).

2. Calculate volume of water needed in primer mix
e 4yl total volumebxul F/R primer
e EX. 4ulD0.2ul F/R primer = 3.81 dH20

3. Generate a tabbf values then nultiply all volumes by the #f rxnsrequired inthat primer

mix (determined in 2.3)See example below.

Primer mix
Component Initial conc. Final conc. Vol. per rxn (pl) Total volume (pl)
X 26
F/R primer 50 uM 500 ™M 0.2 5.2
dH20 nfa n/a 3.8 98.8
Total 4 104

Part 4. Make Supermix + cDNA mix.
e Setup one 1.7ml Eppendorf tube for each cDNA sample. Label them 1
* Briefly vortex and invert 5x Sybr Green Supermix; spin down. Keep on ice.

e Spin down cDNA samples.



¢ Add the calculatedolume of dH20O to each tubEx. 88.5ul).
¢ Add the calculated volume of Supermix to each tube {50ul).
¢ Add the calculated volume of cDNA to each tube.(15ul).

* Vortex tubes and plaam ice.

Part 5. Make primer mixes
* Briefly vortex each primer; spin down.
¢ Add the calculated volume dH20 to each tubeek. 98.8ul).
* Add the calculatedolumeof primer to each tubia the strip(Ex. 5.2ul). Refer to layout when
pipetting primers. Ex. Genel goes intsfitube on orangstrip; Gene2goesinto first tube on
yellow strip, etc.

* Vortex andspin down tubes; place on ice.

Part 6. Pipette Supermix onto 384 well plate.

* Briefly vortex and spin down Supermix + cDNsamples

* Use Repeater Pro to pipet6ul of sampleinto each well designated for thetmple

e Ex.Sample 1 should be pipetted imells A1-A3, B1-B3, C1C3, and DiD3. 164l per well.

* Note:Because Biorad Syb Gre&upermix is viscous, 0.5ml Combitips (or the Matrix
Multichanné pipete) are recommended over 0.1 or 0.2ml Combitips. Wipe away excess
Supermix from the tip angdipetteinto each well at a low angle.

* Note:If a bubble forms in the well, remove the liquid with theiPRipeteman, and reipete

16pl of Supermix by hand.

Part 7. Pipette primers onto 384 well plate and run.
* Briefly vortex and spin down primer mixes
e Usethe 12.5mIMatrix Multichannel pipde to pipete primer mixes into wells
I Draw up 121 primer mix from eachube in the strip and dispensel 4nto each well
within a sample, moving across the row. STOP after each sample.
I Discard pip#e tips, replace vith new tips, and repeat in the next sample
* When finished, seal the plate with an optical ABI cover and spin at 2500 rpm for 2 minutes. If
bubbles are present, tap anespan.
* Run plate on ABI 790@t the following conditions:
I Initial denaturation: 95;C3 minutes
I PCR cycle (40 cycles): 95;C, 15 seconds. 60;C, 60 seconds
I AddDISSOCIATION STEP before running.
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