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INTRODUCTION

Chinese Hamster Ovary cells (CHO cells) are often used as expression system 
for the production of certain glycoprotein recombinant drugs. The reason for 
that is that CHO system has a few favorable properties such as known 
selection markers, low protein secretion, good glycosilation patterns of 
glycoproteins and substantial knowledge about long-term culture systems and 
potential large scale cultivation.

In our case an expression vector containing cDNA of our glycoprotein was 
transfected into CHO cells. As a part of the molecular characterization of the 
recombinant cell-line the number of construct insertions had to be determined. 
We have developed a real-time PCR quantification for this purpose.

OUTLINE OF THE EXPERIMENT

Construction of two amplicon for the 5'-3' exonuclease real-time PCR 
assay: one in the endogenous gene of the CHO cells and the other in the 
gene coding our glycoprotein (transgene).

Concentration of the DNA from recombinant CHO cell-lines, 
untransfected CHO cell-line and the linearised plasmid with the insert 
was measured spectrophotometrically and than verified by real-time 
PCR.

Preparations of reference materials (RM). We have prepared RM by 
mixing nontransformed CHO DNA and plasmid DNA since no CHO 
cell-line with a known copy number of the transgene was available. 
Based on the spectrophotometrically measured concentrations of DNA, 
on the size of CHO genome and of the plasmid (containing the insert), 
we were able to mix certain amounts of both DNA in order to produce 
different RM with ratios between the plasmid (with insert) and CHO 
genome (haploid, n) 10:1, 5:1, 2:1 and 1:1. Several dilutions of these 
RM were prepared each of them contained (at this point only 
theoretically estimated) a known copy number of both DNA at the 
mentioned ratios.

Absolute quantification with real-time PCR was used to verify the 
applicability of these reference materials for the determination of the 
transgene copy number in transfected CHO cell lines. Each RM was 
used to create a standard curve and all the other RM were applied as the 
unknown samples. In this way we compared all RM among themselves 
to check the efficiency of the quantification.

Finally the estimation of the copy number of the inserted gene in 
transfected CHO cell-lines by absolute quantification with real-time 
PCR using prepared reference materials.

! In the last column we calculated the ratio between endogenous gene and 
transgene in a transfected CHO cell-line. These numbers can be compared 
to the theoretically calculated numbers (given in the figure 1). Since 
similar results were obtained with all of the reference materials, we were 
able to use them in the quantification of the transgene copy number in 
samples.

!Sample of non transfected CHO cell-line was quantified for its endogene 
we determined one copy of the gene per haploid genome. This was in 
concordance with the literature data. 
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Table 1: Rm5 was used to create a standard curve, all other RM and 
samples (data not shown) were treated as unknown samples.

RESULTS and CONCLUSIONS

Figure 1: dilutions of reference material 5 (RM5)

RM 5:1 - 1
plasmid 5000 copies
CHO (n) 200 copies

RM 5:1 - 2
plasmid 2500 copies
CHO (n) 500 copies

RM 5:1 - 3
plasmid 500 copies
CHO (n) 100 copies

RM 5:1 - 4
plasmid 100 copies
CHO (n) 20 copies

RM 5:1 - 5
plasmid 50 copies
CHO (n) 10 copies


