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In the recent years, major progress has been made in the development of therapeutic 
proteins. Currently, the drug candidate pipelines are well-filled, innovative protein formats 
such as bispecific antibodies and fusion proteins provide convincing clinical results, and the 
number of new approvals is constantly increasing. On the other hand, numerous drug 
candidates fail in the clinical development, the regulatory requirements increase and the cost 
and time pressure in drug discovery and development is growing. Therefore, approaches that 
help to make the discovery and development process more efficient are of great interest. 
 
During this process, thousands of molecules are tested before one reaches the clinical 
development. In the late discovery stage there are still dozens of molecule variants that need 
to be tested. A fast availability of protein for the selection of a lead candidate determines the 
subsequent transition into development. 
 
The simplest approach for the lead candidate screening is a transient expression of a wide 
range of candidates. Nowadays transient high throughput platforms exist for an optimized 
proceeding. Nevertheless, this remains time-consuming, because the cell line development 
cannot start until the complete lead candidate testing is finished. Another possible and more 
time-saving way is to use the testing material from the pool phase of a classical cell line 
development procedure. However, this approach can be carried out only for a limited number 
of lead candidates in parallel. Furthermore, the research material reflects the heterogeneity 
of the pool. 
 
Compared to the transient and the classical approach Rentschler's TurboCell™ platform is 
significantly less time consuming. TurboCell™ host cells allow a rapid site-directed gene 
integration into a tagged hotspot by recombinase-mediated cassette exchange (RMCE). This 
innovative approach reduces the screening effort to only 20 producer clones per drug 
candidate. The TurboCellTM technology ensures a high similarity between pool and derived 
clones. The platform allows the development of 10 to 20 drug candidates in parallel. Test 
material for lead candidate screening can be provided within only 6 weeks upon transfection. 
Purified protein material from single clones is available within 12 weeks. Robust and scalable 
clonal cell lines for the selected candidates can be established directly from stable cell pools 
in a time effective manner (Figure 1). 
 

 
 
Figure 1: Timeline for the TurboCellTM approach 
 
 
 



Rentschler presented the current results on the TurboCellTM platform at this year’s “BPI 
West” in Oakland, CA. In several antibody case studies Dr. Dethardt Müller, Senior Director 
Process Science demonstrated the comparability of characteristics of the TurboCellTM pool 
and clone material. 
 
In all cases, the pool variance is in line with the expectations, i.e. significantly reduced 
compared to pools generated based on a random approach. All pools show a similar 
metabolic behavior among each other and compared to the clones derived from the 
respective pool. This means that TurboCell™ lines expressing different candidates can be 
easily cultivated using a pre-defined media platform. 
 
Furthermore, the pools show an almost identical distribution of IgG charge isoforms in 
comparison to the clones. Regarding the product integrity small variations in the ratio of 
monomer, aggregates and fragments can occur (Figure 2). Regarding the IgG glycosylation 
no significant differences exist.  

 
Figure 2: Pool and 
clone variance 
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product integrity  
 
 
 
 
 
 
 
 
 
 

Additionally, a scalable TurboCellTM upstream process platform with optimized medium has 
been established. On this process platform different antibodies demonstrate similar 
performance. Comparable process performance from ambr250® to 500-L bioreactor scale 
was shown. Stable mAb expression levels up to 3 g/L could be achieved (Figure 3). 
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Latest activities on developing a next generation of TurboCellTM lines are focused on the use 
of specific nucleases facilitating targeted integration.  
 


