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Generating stable, high-producing cell lines for recembinant protein production requires an understanding of the potential limitations in the cellular machinery for protein
expression. In order to increase our understanding of what makes a stable high producer, we have generated a panel of 17 recombinant monoclonal antibody expressing
Chinese hamster ovary subclones (CHO-mAD) with specific productivities ranging between 3 and 75 pg cell(-1) day(-1) using the dihydrofolate reductase (dhfr) expression
system and compared the malecular features ofthese high- and low-producer clones. The relative heavy chain (HC) and light chain (LC) transgene copy numbers and mRMA
levels were determined using real-time guantitative PCR (RT gPCR). We cbserved that not anly highertransgene copy numbers and mRMA levels of both HC and LC were
characteristic for the high-producer clones as compared to the low-producer clones but also a more favorable HC to LC transgene copy numbers ratio. By studying the
long-term stability of the CHO-mAD subclones in the absence of methotrexate (MT) selective pressure over 36 passages we obsenved a 35-92% decrease in volumetric
productivity, primarily caused by a significant decrease in HC and LC mRINA levels with litle change in the transgene copy numbers. Using Southern blot hybridization we
analyzed the HC and LC transgene integration patterns in the host chromosome and their changes in course of gene amplification and long-term culturing. We cbserved that
T¥-induced gene amplification caused chromaosomal rearrangements resulting in clonal variakility in regards to growth, productivity, and stability. No further obvious DMNA
rearrangements occurred during leng-term culturing in the absence of MTX, indicating that other mechanisms were responsible for the decreased transcription efficiency. Our
results implicate thatthe amplified transgene sequences were arranged in tandem repeats potentially tiggering repeat-induced gene silencing. We hypothesize that the
decline in transgene mRMNA levels upon long-term culturing without MTX was mainly caused by transgene silencing consequently leading to a loss in mAb productivity. The
exact molecular mechanisms causing production instability are nat yet fully understood. The herein described extensive characterization studies could help understand the
limitations to high-level, stable recombinant protein production and find ways to improving and accelerating the process for high-producer cell line generation and selection.
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