Engineering Conferences International

ECI Digital Archives
Cell Culture Engineering XV

Proceedings

Spring 5-10-2016

Evaluation of product antibody (mAb)
heterogeneity in non-clonal cell pools for early preclinical development
Gabi Tremml
Bristol-Myers Squibb

Follow this and additional works at: http://dc.engconfintl.org/cellculture_xv
Part of the Biomedical Engineering and Bioengineering Commons
Recommended Citation
Gabi Tremml, "Evaluation of product antibody (mAb) heterogeneity in non-clonal cell pools for early pre-clinical development" in
"Cell Culture Engineering XV", Robert Kiss, Genentech Sarah Harcum, Clemson University Jeff Chalmers, Ohio State University Eds,
ECI Symposium Series, (2016). http://dc.engconfintl.org/cellculture_xv/98

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in Cell Culture
Engineering XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.

Title: Evaluation of product antibody (mAb) heterogeneity in non-clonal cell
pools for early pre-clinical development
Authors: Yueting Zhang, Zhichao Fang, Michelle (Jue) Wang, Gabi Tremml,
Leland Paul. (Biologics Process Development). Wei Ding, Naresh
Chennamsetty, Jinjiang Li, Madhushree Gokhale, Joe Valente. (DPST, ABD,
& Chemical Development)
Abstract: During early stage of pre-clinical biologics development, grams of
product antibody is needed for process development, formulation
development, and analytical assay development. To accelerate the preclinical timeline, it's a common practice to use master wells (non-clonal
stable cell pools) to generate development material. The advantage of
using master wells is that the product antibody is generated from the same
host cell line and expression vector in an earlier and shorter time. Thus, the
purified product antibody can be representative to the final therapeutic
product. However, the non-clonal nature of the cell pools can give rise to
potential risk of heterogeneity in product quality exhibited in charge
variants, glycan profile, etc. Herein, we present a case study on the
evaluation of charge variant heterogeneity, its root cause, and impact. The
increase fraction of acidic variants was first discovered in the in-process
analytics by isoelectric focusing (iCIEF). Tryptic peptide mapping LC-MS
analysis of purified drug substance further indicated an exchange of Lysine
to Asparagine in the Fc region. Subsequent cDNA analysis of the single-cell
clones from a master well that produced the purified product revealed a
single substitution mutation that results in the amino acid substitution.
Although the material used for development was a mixture of antibody
product, process development, formulation development, and analytical
development were not impacted. The risk of using mutated, potential nonrepresentative variant was further mitigated by bridging studies, confirming
product produced by single-cell clones. This case is a demonstration of a
worst case scenario, in which a larger percentage (about 40%)
heterogeneity was introduced via a point mutation at the DNA level.
Nevertheless, overall time line for this program was not affected; thus the
time saving benefits of this strategy outweigh the disadvantages and
supports the use of non-clonal cell pool in the fast paced early stage
development space.

