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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.
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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 areal-time PCR quantification for this purpose.
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RESULTS and CONCL USIONS

Table 1: Rm5 was used to create a standard curve, all other RM and
sampl es (data not shown) were treated as unknown samples.

F I OUTLINE OF THE EXPERIMENT

Zample Log (copy  |Copy A5G [Copy |stdew (copy transgenes
Matme MNUmEEr] number  |AUMm ber) nLUmkEr] i ANG (Copy fstdey (copy | Cwtg Encogens

Rhi1 0 (909¢) 25 95 295 595 00
RN 0 (909c) 29 02 2 94 870,85
Rh 0 (909c) 29 00 2 94 850,02 g1 96 1249 00| 82857 554 57 0,06
R 0 (500c) 30 32 2 55 355 42

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).

RAH10 (500c) 30,30 256 se0ga|  2¢a73]  1oe2 N 3ce0gc o5 20 003 14 88
RM1D (100c) 3754 1,9 77 &2
RM10 (100c) 32 86 1,80 52,49 _
RM10 (100c) 32 91 178 50,42 56 91 9,50 04|  B74gEs 46 652 0,07 10,09

RM5 (endogene)

Rh10 (20c) 33,00 1,16 14 51 35 | \
Rh10 (20c) 9,74 0,94 g B4
RM10 (20c) 35 73 0,94 269 10,54 3,26 0,31 167 80 19,94 012 1591 33 \
RM10 (10c) 3503 058 7.59 o \
O 31 . . .
e S S — 2 y_33381X+38847\\. Concentration of the DNA from recombinant CHO cell-lines,
Rhts (1000c) 28,74 3,02 1053 66 - ! - - - - - -
s ool ot sorl ol sl sl oml wmal mes| o R*=0,0048 untransfected CHO cell-line and the linearised plasmid with the Insert

RMS (500c) 29 80 271 510,42
RMS (500c) 29 85 2 58 451,30 495 41 15,2 o0s|  327o4z2| 185244
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was measured spectrophotometrically and than verified by real-time
PCR.

RS (100c) 3216 2,00 101,05
RMS (100c) 37 24 = a5 47
RS (100c) 32 41 1,93 g4 92 93 81 5,14 0,09 457 &1 1512 0,03 4,58

RMS (20c) 34,00 1 45 25 55
RMS (20c) 34 36 1.35 22 27
RMS (20c) 34 35 1,34 21 99 24 27 3,71 0415 a5 50 12,37 0413 .94 |
RMS (10c) 35 57 0,99 9773
RMS (10c) 35,85 0,39 7 &4
RMS (10c) 35 50 0,35 9,53 9,03 1,04 0412 56 5 a4 014 5,29 [r
RM2 (1000c) 26,55 2,98 q54,74
RM2 (1000c] 28 05 295 a03,00
RM2 (1000c] 28 85 295 056 55 433,20 30,50 003| 2417 51 429 51 0418 258
RM2 (500c) 29 83 2,70 493 30
RM2 (500c) 29 77 271 517 54
RM2 (500c) 28 51 2 70 505 37 507 35 a.35 0,02 949,50 91 20 040 187
RM2 (100c) 32,02 2,04 110,69
RM2 (100c) 31 .89 208 121 07 3
RM2 (100c) 31 97 205 11471 115 43 573 0,05 245 54 20 52 0,03 214 35
RM2 (20c) 34 74 123 1716 \
RMZ (20c) 34 03 145 27 97 33
RM2 (20c) 34 0 1 44 27 67 24 27 B16 025 50 32 15,70 031 207 -
RMZ (10c) 34 91 118 15,23 O 31

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),

rlll

RMS5 (transgene)

37

CRCME T T EE—— E—— — 20 | ¥= 34681+ we were able to mix certain amounts of both DNA in order to produce
RM1 (1000c) 28,90 298 944 27 7 R"=0,9818 . . . - - L .
T B S B s 25 different RM with ratios between the plasmid (with insert) and CHO

R (500c) 29 59 2 5 478 26
Rii1 (500c) 29 93 2 67 455 BE
R (500c) 20 95 2 66 458 47 467 45 10,02 0,02 551 34 16,95 0,03
Rht (100c) 32 07 203 107 42
R (100c) 32 24 = a5 29
Rhi1 (100c) 32 27 1,97 9319 95 B3 7 G 0,08 108 01 4,72 0,04
R (20c) 34 55 1,24 19,49
Rii (20c) 34 B 1,26 15,93
RhH (20c) 34 54 1,30 1972 19 35 0,41 0,02 27 65 7 .54
R (10c) 36 05 0,53 683
R (10c) 3512 1,12 1322 .
R (100)  |Undetermine{ #vALUEL | #valLUE 10,02 4,52 11 55 5 41 n

e INn the last column we calculated the ratio between endogenous gene and
transgene in atransfected CHO cell-line. These numbers can be compared applicability of these reference materials for the determination of the
to the theoretically calculated numbers (given in the figure 1). Since transgene copy number in transfected CHO cell lines. Each RM was
similar results were obtained with all of the reference materials, we were used to create a standard curve and all the other RM were applied as the

able to use them in the quantification of the transgene copy number In unknown samples. In this way we compared all RM among themselves
sampl es. to check the efficiency of the quantification.
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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

eSample of non transfected CHO cell-line was quantified for its endogene

we determined one copy of the gene per haploid genome. Thiswasin Finally the estimation of the copy number of the Inserted gene In
concordance with the literature data. transfected CHO cell-lines by absolute guantification with real-time
f B

PCR using prepared reference materials.
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