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Introduction: 

Relative expression compares expression levels of genes of interest (GOI) to the expression levels of 
one or more endogenous control genes.  The expression level is measured as a ÒCycles at ThresholdÓ (CT) 
value -- the cycle in which the florescence level crosses a threshold value of fluorescence, which occurs 
during the exponential phase of amplification.  This CT value is directly correlated to the amount of 
starting transcript and therefore can be used to calculate relative amounts of 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 include a “No-RT” 
and a water control.  Although these two samples do not need to be run in triplicate, they must be 
included in your plate layout and all calculations.   

 
• To prepare the No-RT ÒcDNA,Ó perform the reverse transcription protocol as normal using any of 

your RNA samples, but replace the 1µl of iScript RT enzyme with nuclease-free H2O.  When 
preparing your samples, add the same input of this ÒcDNAÓ to the No-RT sample as you add to 
your other samples (ex. 5ng). To your H2O sample, simply replace the cDNA volume with dH2O. 

 
Basic Flow of Project: 

1. Perform Supermix + cDNA + dH2O calculations 
2. Prepare project layout and primer tubes 
3. Perform primer calculations 
4. Make Supermix + cDNA + dH2O mix 
5. Make primers 
6. Pipette Supermix  
7. Pipette primers and run 

 

Example Project: 

This protocol refers to an example project that uses 4 genes and 16 samples, including No-RT and 

water controls.  See layout figure. 

 

Total contents of reaction  

Component Volume per Reaction Final Concentration 
5x Sybr Green Supermix with Rox 10 µL 1x 
dH2O x  
 cDNA x 100 Ð 0.25 ng/rxn 
Forward primer x 100 Ð 900 nM 
Reverse primer x 100 Ð 900 nM 

Total 20 µL  
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Part 1.  Prepare reagents and perform Supermix +  cDNA + dH2O calculations 

 

Supermix + cDNA + dH2O 

Component Volume per Reaction Final Concentration 
5x Sybr Green Supermix with Rox 10 µL 1x 
dH2O x  
cDNA x 100 Ð 0.25 ng/rxn 

Total 16 µL  
 

1. Remove reagents from -20¡ freezer (Freezer I) and allow to thaw.  Reagents may be thawed at RT, 

but should then be placed on ice.  They include: 

• BioRad 5x Sybr Green Supermix 

• F/R primers 

• cDNA (of a known concentration) 

 

2. Calculate the volume of Supermix + cDNA + dH2O needed. 

a. Calculate total # of reactions per sample 

• (Total # genes/sample * 3 replicates) + x extra 

• Ex. (4 genes/sample * 3) + 3 = 15 rxns/sample 

• See chart below to determine x, which allows for pipetting error 

b. Calculate volume of Supermix needed per sample (10µl / rxn) 

• Total # rxns/sample * 10µl Supermix 

• Ex. 15 rxns * 10µl Supermix = 150µl Supermix 

c. Calculate volume of cDNA needed per sample 

• (Total # rxns/sample) * (ng cDNA/rxn) * (µl/[cDNA]) 

• Ex. (15 rxns/sample) * (5ng cDNA/rxn) * (1µl/50ng cDNA) = 1.5µl cDNA/sample 

• cDNA input is typically 5ng/rxn, but may vary with each project. cDNA 

concentration should be known before beginning project or provided by user 

d. Calculate volume of dH2O, which brings total volume to 16ul 

• [Total # rxns/sample * (16µl total vol/rxn Ð 10µl Supermix/rxn)] Ð µl cDNA 

• Simplified: (Total # rxns/sample * 6 µl dH2O/rxn) Ð µl cDNA 

• Ex. (15 rxns/sample * 6µl H2O/rxn) Ð 1.5µl cDNA = 88.5µl dH20/sample 

e. Generate a table with determined values 

15x 
Supermix  150µl 
cDNA   1.5µl 
dH2O   88.5µl 
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Total   240µl 
 

*Note: Total vol/# rxns, should equal 16ul/rxn.  Ex.  240µl/ 15 rxns = 16ul/rxn. 
 
 
 
 

 

# of reactions (# genes × 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 
Taqman protocol.  
 
 
Part 2. Prepare project layout and primer tubes. 
 

Primer mix 

Component Initial 
concentration 

Final Concentration Vol. Per 
Reaction 

F/R primer  x (standard 50µM) x (standard 500 nM) x 
dH2O -------- -------- 4 - x 

Total   4 µL 
 

1. Prepare project layout using 364-well format. (See figure). 

• Write gene names on lines A-P; one gene per row. 

• Draw samples, remembering to include triplicates, No-RT control, and H2O control.   

• Vertically, each sample should span each set of genes (ex. Genes 1-4); horizontally, each 

sample should span 3 wells. 

• Because the Matrix Multichannel Pipette only allows you to pipette in every other row, 

highlight every other row with one color and the remaining rows with another color.  (See 

figure). 

  

2. Determine # primer mixes needed. 

• Prepare one mix for each row on your plate. 

• Ex. A project with 4 genes and 8 samples requires 4 tubes of primer mixes.  A project 

with 4 genes and 16 samples requires 8 tubes of primer mixes.  (See figure). 

• 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 tubes labeled 

2, 4, 2, 4. 
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3.  Determine # rxns needed for each primer mix. 

• [(# samples tested with that primer mix) * 3 triplicates)] + 2 extra 

• Ex. For a project with 4 genes and 8 samples, each primer mix will contain 24 + 2 (26) 

reactions.  For a project with 4 genes and 16 samples, each primer mix will still contain 

26 reactions.  However, you will make 2 sets of primer mixes. (See figure).   

 

Part 3.  Perform primer calculations. 

 

1.  For each primer mix, calculate volume of aliquotted F/R primer required to obtain desired final 

concentration. 

• (F/R conc.)(x µl input) = (final conc.)(20µl total vol) 

• Ex. (50µM)(x µl input) = (500nM)(20µl total vol)       x = 0.2µl of 50µM F/R primer 

• Note: The standard aliquot of F/R concentration is 50µM.  The standard final primer 

concentration is 500 nM (.5µM).  These values can vary with each primer, however, and 

should be determined before beginning the project.  Desired final primer concentrations 

can be found on the ÒExpression_Assays_Core_List_DGÓ on the ÒSorted Expression 

AssaysÓ page.  Superarrays are always run at 400nM. 

• Note: The primer mix will be 4µl, but concentrations should be calculated using the total 

volume of 20µl (16µl Supermix + 4µl primer mix). 

 

2.  Calculate volume of water needed in primer mix. 

• 4µl total volume Ð xµl F/R primer 

• Ex. 4µl Ð 0.2µl F/R primer = 3.8µl dH2O 

 

3.  Generate a table of values, then multiply all volumes by the # of rxns required in that primer 

mix (determined in 2.3).  See example below. 

 

Primer mix 

Component Initial conc. Final conc. Vol. per rxn (µl) Total volume (µl) 
x 26 

F/R primer  50 µM 500 nM 0.2 5.2 
dH2O n/a n/a 3.8 98.8 

Total   4 104 
 

 

Part 4.  Make Supermix + cDNA mix. 

• Set-up one 1.7ml Eppendorf tube for each cDNA sample.  Label them 1-n. 

• Briefly vortex and invert 5x Sybr Green Supermix; spin down.  Keep on ice. 

• Spin down cDNA samples. 
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• Add the calculated volume of dH2O to each tube (Ex. 88.5µl). 

• Add the calculated volume of Supermix to each tube (Ex. 150µl). 

• Add the calculated volume of cDNA to each tube (Ex. 1.5µl). 

• Vortex tubes and place on ice. 

 

Part 5.  Make primer mixes 

• Briefly vortex each primer; spin down. 

• Add the calculated volume of dH2O to each tube (Ex. 98.8µl). 

• Add the calculated volume of primer to each tube in the strip (Ex. 5.2µl).  Refer to layout when 

pipetting primers.  Ex. Gene1 goes into first tube on orange strip; Gene2 goes into first tube on 

yellow strip, etc. 

• Vortex and spin down tubes; place on ice. 

 

Part 6.  Pipette Supermix onto 384 well plate. 

• Briefly vortex and spin down Supermix + cDNA samples. 

• Use Repeater Pro to pipette 16µl of sample into each well designated for that sample. 

• Ex. Sample 1 should be pipetted into wells A1-A3, B1-B3, C1-C3, and D1-D3.  16µl per well. 

• Note: Because Biorad Syb Green Supermix is viscous, 0.5ml Combitips (or the Matrix 

Multichannel pipette) are recommended over 0.1 or 0.2ml Combitips.  Wipe away excess 

Supermix from the tip and pipette into each well at a low angle. 

• Note: If a bubble forms in the well, remove the liquid with the 20µl Pipetteman, and re-pipette 

16µl of Supermix by hand. 

 

Part 7.  Pipette primers onto 384 well plate and run. 

• Briefly vortex and spin down primer mixes. 

• Use the 12.5ml Matrix Multichannel pipette to pipette primer mixes into wells. 

!  Draw up 12µl primer mix from each tube in the strip and dispense 4µl into each well 

within a sample, moving across the row.  STOP after each sample. 

!  Discard pipette tips, replace with 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 and re-spin. 

• Run plate on ABI 7900 at the following conditions: 

!  Initial denaturation: 95¡C, 3 minutes 

!  PCR cycle (40 cycles): 95¡C, 15 seconds.  60¡C, 60 seconds 

!  Add DISSOCIATION STEP before running. 

 

 



 6 

 

 
  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Gene1 A 

Gene2 B 

Gene3 C 

Gene4 D 

1 2 3 4 5 6 7 8 

Gene1 E 

Gene2 F 

Gene3 G 

Gene4 H 

9 10 11 12 13 14 No-RT H2O 

 I                         

 J                         

 K                         

 L                         

 M                         

 N                         

 O                         

 P                         

 


