Empowering Process Optimization for a mAb-Expressing
CHO Cell Line: Rapid At-Line Amino Acid Monitoring
Coupled with Integrated Multivariate Analytics

Kerin Gregory?!, Milla Neffling?, Ji Young Anderson?, William Morgan-Evans?, Bethany Kerr?, Benjamin Reed?3, Christopher Montoya3, D R E P L I G E N
Jérémie Barbaul, Scott Miller!, Graziella Piras! ® 1908 Devices Inc., Boston, MA e 2CPI, Darlington, UK e 3Sartorius Stedim Data Analytics AB

Repligen Corporation now owns the life sciences PAT product portfolio of 908 Devices Inc. Please contact Repligen for further inquiries.

Overview First Ambr 15 Run: Metabolite and Titer Analysis

Optimization of cell culture media and process conditions are required for achieving optimal cell growth, productivity, and product

quality. This is often hampered by the lack of point-of-need access to key nutrient composition and consumption in process 3A 3B

development. Coupling miniature mass spectrometry (MS) with microchip capillary electrophoresis (CE) fulfills an unmet need: simple, ] ] 800 1 IgG Titer at Day 14
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rapid at-line nutrient quantitation. This case study exemplifies support of bioprocess optimization in an ongoing project with three Ambr - 67 _
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Figure 3. Across the first Ambr 15 14-day fed-batch process, Medium 6 reached the highest viable cell count (Fig. 3A) and 1gG titer production (Fig 3B),
Medium 9 the lowest.
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First Ambr 15 Run: Amino Acid Analysis

AA analysis was performed daily
Medium 6 select amino acids consumption Medium 6 select amino acids consumption for eaCh mEdia in triplicate.
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many AAs falling below 30% of
starting value (Fig 4), whereas in
Medium 9, only Asn was
depleted (not shown). The subset
of AAs showing most significant
depletion were selected for a
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In the second Ambr 15 14-day fed-batch process, the feeding was changed to test the effect of added AA mix (Arg, Asn, His, Lys, Met, Ser,
Val) at four levels : No AA, Low, Med, and High AA, in addition to 3 levels of feed: Low (as used in the first run), Medium, and High. Thus,
each of four media (4, 5, 6, and 9) were tested in 12 vessels with combination of feed and AA mix levels.
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Materials and Methods First Ambr 15 Run: N | AR
Effect of AA addition on IgG titer at low & Medium 6: Lactate in low and

Using a Sartorius Ambr 15 automated microbioreactor system, CPI’s stable Mediq screening high feed conditions in Medium 6 high feed w/ increasing AA levels

GS-mAb expressing CHO cell line was screened against a panel of 8

commercial chemically defined CHO media (Thermo Fisher Scientific) in * Across the first Ambr 15 14-day fed-batch RS s =
triplicate bioreactors. Cells were cultured using a 14-day fed-batch process process, Medium 6 reached the highest viable B g N L o 2 )
and a commercial feed medium. Based on performance and nutrient cell count (Fig 3A) and IgG titer production (Fig « @t Wt 3 - /"'
depletion, four cell culture media were selected further with different 3B), Medium 9 the lowest. = | B pE— % ' é:*fl

feed and amino acid (AA) feeding strategies. « Despite a 2x difference in titer production % S - i fed vl ﬁﬁy
Spent media AA analysis was performed daily using the PATsmart™ I?etwe?n I\/Iedia.6 and 9 (Fig 3B), there was very % . %ﬂ% 4
REBEL® analyzer. Spent media samples were filtered, then diluted 200x little ditference 'n thg glucose consumption, E K%% - M/

using REBEL diluent. Other spent media analysis were performed on the an.d low ammonia build-up across the cultures 2 x%% N

Beckman Coulter Vi-CELL XR, Roche CustomBiotech Cedex Bio HT, and (Fig 3A). | %% .3 D
Advanced Instruments 3320 Osmometer. Titer analysis was performed * Medium 9 did not go through the lactate (Fig e

using the ForteBio Octet. Data was further processed with Sartorius 3A) switch and exhibited high lactate High feed level 3 : °  Désincufre T F
Stedim Data Analytics AB Umetrics® tools - MODDE and SIMCA. This production, and the lowest titer (Fig 3B)

poster specifically highlights MODDE Design of Experiments (DOE) results. compared to the other media. Figure 5. The addition of AA was effective with low feed (green Fig 5) achieving up to 38% improvement in titer yield in some media when compared

to no additional AA feed. Results for Medium 6 (Fig 5A) show 27% improvement of titer (highlighted in blue).

With higher levels of feed (medium and high; purple in Fig 5), adding more AA separately did not improve titer (Fig 5A), but resulted in the undesirable
accumulation of lactate (Fig 5B). However, keeping the feed low, also maintained low lactate levels (highlighted in blue).
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Figure 6. Shows the optimal feed and AA supplement space in green, otherwise referred .
in scale-up.

Figure 2. 8 different CHO media were screened fresh to assess their composition. AA concentrations varied across the _ o _ _ v
to as the DOE sweet spot with low probability of failure in the set criteria.

media by 2- to 23-fold. Some formulations did not contain all AAs.
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