Generation of Recombinant CHO TurboCell™ Linesfor the Production of PASylated Human DNase I
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Results

Recombinant human deoxyribonuclease I (rhDNase I) has been used for reducing sputum viscosity in
the treatment of cystic fibrosis for more than 20 years. However, the short half-life of rhDNase I requires
a high dosing frequency in patients, which is associated with elevated risk of lung infections. Therefore,
we have set out to generate a recombinant CHO TurboCellTM line producing a rhDNase I with prolonged
half-life by applying PASylation® technology, a biological alternative to PEGylation.

First, the described constructs were transiently
transfected, which resulted in CHO pools expressing PASylated DNase I or wtDNase I. Successful
expression was verified by SDS-PAGE (not shown)
and measuring DNase I activity in the culture
supernatant (Fig. 4).
In the second step, stably expressing TurboCell™
CHO pools were generated for the PASylated constructs. When analysed by anti-DNase I Western
Blotting, a distinct protein band at an apparent
molecular weight > 250 kDa was detected in the
supernatants of stably modified TurboCells™ expressing PASylated DNase I (Fig. 5). Note that the
PAS-tag drastically increases the apparent molecular size of DNase I and also reduces its electrophoretic mobility.

Figure 1: Computer model of N-terminally PASylated (red) recombinant human DNase I (rainbow). Graphics prepared with PyMOL
(Schrödinger).

Aim
Generation of a CHO cell line expressing a PASylated rhDNase I (Fig. 1) via site-directed gene integration. Based on the genetically encoded highly soluble disordered polypeptide chain made of Pro, Ala
and/or Ser (PAS), which is fused with the enzyme, an increased half-life by enlarging the hydrodynamic
volume and shielding of the therapeutic protein is expected2,3.

Cell Line Generation
Generation of producer TurboCell™ clone (PTC)
pools is performed by targeted integration.
Co-transfection of plasmids coding for the gene
of interest (GOI; PASylated DNase I and wild type
DNase I) and for the recombinase-mediated cassette exchange (RMCE) enzyme result in stable insertion of the GOI into a defined genomic CHO-K1
spot.

Figure 2: Linear maps of the plasmids used for the generation of rhDNase I expressing TurboCell™ lines showing
the main features: recombinase recognition sites (rec.S),
promoter (Prom.), terminator (Term.) and the respective GOI;
A: P/A(600)-DNase I, B: PAS(600)-DNase I and C: P/A(400)-DNase I-P/A(400) and D: wild type (wt) DNase I (control).

Figure 4: DNase I activity assay using supernatants from cultivation day 4 for different PASylated DNase I constructs and recombinant wtDNase I after transient transfection of CHO cells.

DNase I Activity Assay
DNase I activity can be quantified by a modified
Quant-iT™ PicoGreen™ activity assay (Molecular
Probes)1. DNA degradation was shown to be linear between 10 and 100 pg using bovine pancreas
(bp) DNase I (Fig. 3).

Figure 3: Reduction in fluorimetric signal at 520 nm by
bpDNase I-catalyzed DNA hydrolysis (excitation at 480 nm).
Single exponential decay fit (GraphPad Prism). The fluorescent
PicoGreenTM intercalates into double-stranded DNA.

Figure 5: Western Blot of PASylated DNase I fusion proteins.
Supernatants (stable GOI integration) from day 14 (lane 1), day
7 (lane 2 and 3) and day 16 (lane wt) of a fed-batch culture were
separated by reducing SDS-PAGE and blotted onto a PVDF
membrane. DNase I was detected by anti-DNase I antibody
(abcam; ab113241) and developed using anti-rabbit horseradish peroxidase conjugate (Jackson ImmunoResearch); Lane
1: P/A(400)-DNase I-P/A(400); Lane 2: P/A(600)-DNase I; Lane
3: PAS(600)-DNase I; Lane wt: wtDNase I; Lane „-“: negative
control Herceptin fed-batch harvest day 14; Lane „+“: positive
control 12.5 ng Pulmozyme® (Roche).

References
Choi SJ, Szoka FC. 2000. Fluorometric determination of deoxyribonuclease I activity with PicoGreen. Anal Biochem 281: 95–97.
2
Gebauer M, Skerra A. 2017. Prospects of PASylation® for the design of protein and peptide therapeutics with extended half-life and enhanced action. Bioorganic Med Chem 26: 2882–2887.
3
Schlapschy M, Binder U, Börger C, Theobald I, Wachinger K, Kisling S, Haller D, Skerra A. 2013. PASylation: A biological alternative to PEGylation for extending the plasma half-life of pharmaceutically active proteins. Protein Eng Des Sel 26: 489–501.
1

www.rentschler-biopharma.com

