
• 8% of the 4600 identified proteins are differenti-
ally regulated between the CHO-K1 and MCB, 
while only 1% are differentially expressed bet-
ween PTCs and MCB.

• Hierarchical clustering identifies the CHO-K1 
as most distinct from the MCB, the RCB and 
the PTCs and confirms similarity between 
TurboCell™ cell lines.

• Differential expression was confirmed for two 
chosen proteins (Protein 1 and Protein 2) by 
qRT-PCR and Western Blot. 

• Cellular responses to feeding and temperature 
changes during fed-batch cultivation were ob-
served. Three proteins upregulated by addition 
of feed  were members of a network of proteins 
differentially regulated during small-scale fed-
batch cultivation.

TurboCellTM is a CHO-K1 cell-based production platform with a single targeted-integration site. Stable expression has been shown over long-term 
cultivation of the Master Cell Bank (MCB) and different ProducerTurboCells (PTCs). As the gene of interest (GOI) is integrated into the same locus 
clone growth, productivity and product quality are highly similar amongst different PTC clones. Nevertheless, based on natural clonal variance, some 
differences in PTC process performance can be observed. 
In a quantitative proteomics approach using Tandem Mass Tag (TMT) labelling, we compared TurboCellTM to the parental CHO-K1 host cell line and 
four different PTCs during routine subcultivation and three long-term cultured cell lines. We identified differentially regulated host cell proteins during 
routine and long-term cultivation and during fed-batch cultivation. Proteins identified by bioinformatics analysis were validated using qRT-PCR and 
Western Blot.

Figure 1: (A) Cell lines used as samples 
for quantitative proteomic analysis. 
The original CHO-K1 cell line, the Tur-
boCellTM MCB, its RCB as well as four 

Figure 2: TMT analysis was performed in triplicates. Up to 4600 pro-
teins were identified in each analysis. (A) Reporter intensities were 
normalized to MCB values for each identified protein and plotted 
against the log transformed p-value. An overlay shows the CHO-K1 
(red dots), the PTCa (blue dots), and the PTCd (red dots) norma-
lized to MCB. Red and yellow areas indicate significantly down- or 
upregulated proteins. The CHO-K1 is most different from the MCB, 
all PTCs only showed a small number of differentially regulated pro-
teins. (B) 28 proteins significantly differentially regulated amongst 
the cell lines are shown in a hierarchical clustered heat map.

Figure 5: Reporter intensities of all identified proteins during small-scale 
fed-batch cultivation of the PTCa normalized to t0. The majority of pro-
teins are not regulated and show a log2 ratio between -1 and 1. Feeding 
as well as temperature shift leads to differential protein expression. Pro-
teins 1-3 are highlighted. Expression of these three proteins is induced 
by addition of feed, while a temperature shift had no effect. Results for 
PTCd (data not shown) were very similar, indicating a high similarity 
between different PTCs.

• Effects of Protein 1 and Protein 2 on process performance should be further analyzed by over-
expression or knockdown in different PTCs. Literature suggests Protein 1 induces prolifer- 
ation, while Protein 2 is mainly responsible for transport and storage of media supplements, both  
important aspects during production. 

• Literature describes Protein 3 and its downstream targets as anti-apoptotic. Differential expres-
sion of Protein 3 will be confirmed and downstream targets activated by Protein 3 assessed. 

• Further bioinformatics analysis will be performed on the dataset to gain more insights into the 
differences in process performance observed for PTCa and PTCd.
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different IgG producing PTCs were routinely subcultivated 
and sampled. Additionally, two of the PTC clones (PTCc 
and PTCd) and the MCB were sampled after 17-18 weeks 
of continuous subcultivation. PTCa and PTCd were also 
cultivated in a fed-batch process and sampled at t0-t5. 
(B) Cell lysates were processed for proteomic analysis 
by proteolytic processing and labelling using TMT. This 
was followed by protein fractionation and LC/MS ana-
lysis. Lastly, data was analyzed and identified peptides 
were annotated.

Figure 3: Differential expressed proteins identified in the 
proteomics data were selected. TMT analysis showed 
Protein 1 was upregulated in PTCa compared to PTCd. 
This finding was confirmed by qRT-PCR (A) and Western 
Blot (C). Additionally qRT-PCR and Western Blot analysis 
showed a decrease in expression of Protein 1 uponlonger 
maintenance cultivation. Downregulation during longer 
maintenance cultivation was also observed for Protein 2 
(C, D) and confirmed the proteomics data. Western Blot 
analysis (D) highlighted a decreased expression in the 
two PTCs compared to the CHO-K1 and the MCB.

Figure 4: Pathway analysis on PTCa during a 
small-scale fed-batch process. Reporter intensi-
ties for identified proteins at each sampling point 
(t1-t5 – each represented as a colored dot beneath 
the protein name) were normalized to t0 of the fed-
batch cultivation. All proteins showing differential 
expression in the course of the fed-batch process 
are shown, along with their direct connections.  
Protein 1 (blue box) and Protein 2 (red box),  
already confirmed to be differentially regulated in 
different PTCs, are upregulated over the course 
of the fed-batch process, indicating an important 
role of these proteins for production processes.  
Additionally Protein 3 (yellow box) is highly up- 
regulated during the fed-batch process, which 
needs to be confirmed.


