Miniaturization of a qPCR assay with reduced reagent
volumes to achieve cost savings in gene expression analyses
in rumen epithelium
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INTRODUCTION

The ruminal epithelium is characterized by
high transport rates of short chain fatty acids
(SCFA) and minerals like Na*t, CI~ and Mg2+.
However, to maintain stable physiological
conditions in the rumen and to meet increased
needs of nutrients (e.g. at onset of lactation),
the transport capacity of the epithelium can
even be significantly increased (ruminal
adaptation).

To investigate the underlying mechanisms of
adaptation, we analyse the expression of
several carrier proteins under different feeding
conditions using the technique of relative
quantitative PCR, focussing on changes in
gene-of-interest expression rather than on
its absolute expression.

As quantitative PCR is a costly technique, we
try to minimize expenses while at the same
time keeping our results comparable to
previous experiments and without losing
sensitivity of the assay. We therefore tested
a 40% reduction of the reaction volume per
well using warp-free PCR plates with improved
sealing properties efficiently preventing
evaporation of smaller volumes.

For the miniaturized assay volumes we found
identical threshold cycle (Ct) values as for the
original larger volumes concluding that
stability and sensitivity of the assay are
maintained even when PCR reagents are
reduced by 40%.
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EXPERIMENTS

Primer: four stock primers were tested (HSP70,
Ubiquitin, GAPDH, G3PD).

Template: cDNA or dsDNA served as templates.
The cDNA was prepared by reverse
transcription of 100 ng mRNA (derived from
primary ovine rumen epithelial cells, RNA
integrity number = 10) using BioRad® iScript
and dissolved in 200 pl nuclease free H70. As
for the dsDNA, primer specific, purified PCR
products were used at a concentration of 1
fg/ul. Per well, 5 ul of template were used
and either 20 pl (setup 1) or 10 pl (setup 2)
qPCR Mastermix were added.

96 well PCR plate: warp-free 2component
PCR plates were used (FrameStar™ product
line from 4titude® Ltd., cat.no 4ti-0710 suitable
for BioRad® iCycler® and Stratagene MX™).
Rigidity results from the use of a robust
polymer for the frame. The plate houses 96
wells moulded from a polymer identical to
standard PCR tubes in which assays were
originally established, thus providing ease of
transfer of assays to higher throughput
formats. The plates were heat sealed for 2-3
seconds using Clear Heat Seal (cat.no 4ti-
0541) for quantitative PCR applications.

Cat. No. Description Quantity
4Ti-0710 | 96well FrameStar™ PCR Plate Skirtless, BioRad iCycler®, Stratagene MX™ 1
4Ti-0541 | Clear Seal Heat Sealing Sheets 1
4Ti-0560 | Quantitative PCR Adhesive Seals 1

Experimental setup: triplets of each setup
and primer pair were analysed on one and
the same PCR plate for 35 cycles on a
BioRad® iCycler®.

Setup1: 25 pl
100% qPCR Mastermix and 100% Template

13.0pl  BioRad® SyBr Green Mastermix
0.5pl  Primer sense
0.5pl  Primer antisense
7.5ul  Water

21.5ul %20 per well
+ 5.0 pl Template

Setup2: 15 pl
60% qPCR Mastermix and 100% Template

7.8ul  BioRad® SyBr Green Mastermix
0.3pl  Primer sense

0.3pl  Primer antisense

2.5ul  Water

10.9pl10p per well
+ 5.0 pl Template

FrameStar™ PCR plates for various PCR machines

«Reducing the SyBr Green
consumption by 40% means
considerable cost savings to us.”

Dr. Carolin Deiner
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RESULTS

Setup1: 25pl Setup2: 15 pl
Ct1 Ct2 Ct3 Mean SD Ct1 Ct2 Ct3 Mean SD
HSP 70 216 219 218 21,77 +0,15 21,8 219 214 21,7 +0,26
Ubiquitin 194 192 194 19,33 10,12 194 193 19,1 19,27 +0,15
GAPDH 196 198 196 19,67 +0,12 19,5 196 196 19,57 +0,06

G3PD 233 236 235 2347 015 234 234 233 2337 +0,06
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CONCLUSIONS
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