AT

Recombinant Human Serum Albumin Expressed in Plants
Improves the Productivity and Growth Kinetics of CHO

Steve Pettit, Mary Ann Santos, Tanya Tanner, and Ning Huang
Email: Info@InVitria.com * Phone: 1-800-916-8311

Abstract

A recombinant human serum albumin (rHSA) derived from a plant-based expression system was evaluated for its ability
to improve the growth kinetics and productivity of CHO cells in serum-free production media. A CHO K1 line expressing
a humanized monoclonal antibody was adapted to 6 different commercial serum-free CHO media. rHSA and plasma
derived HSA (pHSA) was compared at 1g/L concentration. rHSA outperformed pHSA and resulted in an average 50%
increase in the Infegrated Viable Cell numbers (IVCN) and volumetric productivity across media formulations. rHSA im-
proved productivity up to 75% in the two chemically-defined (CD) media examined. Dose response studies indicated that
increasing rHSA concentration increased productivity and that rHSA outperformed both BSA and pHSA.

CHO passaged in a CD medium with rHSA for 46 days showed stable growth kinetics and had more population dou-
blings. Similar increases in productivity and IVCN were seen after extended passage. The data indicate that rHSA de-
rived from a plant-based expression system is a robust supplement for CHO culture and can improve both the growth

kinetics and productivity of CHO.

Introduction and Experimental
Approach

Human Serum Albumin (HSA) is a media supplement that improves the growth and productivity
of cell i serumiree culure. Albumin hos several aclviies that make it desirable in cell cullure:
lipid binding, woste and foxic confaminant removal, antioxidant activiies, melal carrying, and
membrane stabilization. However beneficial, plasma-derived HSA (pHSA) and bovine serum
albumin (BSA) are undesirable in bioproduction due fo the increased risk of transmitting
adveniitious infecious agens. Albumin has been reduced or eliminated from the maiorit of
modern production media formulations due fo fhese regulatory concerns.

We evaluated a recombinant albumin produced via expression in plants (Cellastim™ - InVitria)
foris ability 1o enhance the growth and producivity of a model CHO cell line in commercially
available CHO production media

The parameters we evaluated were initial growth, the Integrated Viable Call Number (IVCN),
‘and volumeric productivity. rHSA was examined in a series of four experiments. Firsl, as @
broad fest of applicability, we compared the effectiveness of rHSA o pHSA in a variely of
commercial serumfree, profein-free and chemically defined (CD) media. Second, we performed
a dose response fo confirm fhe effeciveness and applicability of HSA in two dilferent CD
media. Third, we compared the growth kinefics of CHO during extended passage (46 days)
in a CD media supplemented wih either pHSA or rHSA. Fourth, we defermined whether
increases in IVCN and productivity were maintained affer extended passage.

Cellastim increased the growih, IVCN, and productivity in @ variety of serumfree
formulations beter than pHSA. Volumetric productivty increased up fo 75% in two CD
media. CHO cells grown in either tHSA or pHSA supplemented CD media showed siable

Activity of rHSA in a Variety of
Serum-free Media

The effect of HSA supplementation wos defermined in a variety of serumree formulations.
Six media were chosen lo represent a diverse collection of popular CHO preduction media
The media chosen include serumree, protein-free, and chemically-defined formulations. In
addition, fwo of the media contain hydrolysates in fheir formulations.

The model CHO cell line used in this study wos adapted fo each medium for 3 months as de-
scribed. Following adaplation, we compared the effect of supplementing each medium with
plosma derived HSA (pHSA) or recombinant HSA (rHSA) on cell growth and productivity. Cells
were seeded with 1.0 x 10° cells/ml in 14-day shake-batch culfures. pHSA and tHSA were
tested at 1 g/L concentration. The fiter of viable cells was determined daily. At the end of the
14day culture, the IVCN (nfegral of Viable Cell Number) and anfibody concentraion was
defermined. VN is the infegreted area under fhe growih curve and is considered a measure
of the fotal mass of cells generated in a culture sysiam.
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CHO was passaged for 46 days in chemicallydefined medium D supplemented with two lofs
of pHSA or tHSA af 1g/L concentration. Comparaive cullures were grown in unsupplemented
CD medium D or medium D supplemented with 1g/L pHSA or 10% FBS. Cells were seeded
ot 4.0 x10° cells/ml and passaged twice a week. The number of cumulafive populations
doublings was calculated with each possage.

The purpose of the extended passage fo examine the stabiliy of growth with supplementation
Another purpose was fo generate stocks of cells adapted fo media supplemented with pHSA.
or rHSA.

Growth Kinetics and Productivity of
CHO after Extended Passage with
rHSA.

CHO cellsthat had been passaged for 46 days in chemically-defined medium D supplemented
with either pHSA or rHSA were compared in a dose response study. The dose response was
determined of 0.51,2, or 3 g/L pHSA or rHSA. Cells were woshed and reseeded of 1.0
107 cells/ml. The number of viable cells was datermined daily. After the run, the IVCN was
calculated and the anfibody fiter was defermine

The resuls indicate that rHSA supplementation post-passage increased IVCN and productivty.
The mognilude of the increase wos similar fo thaf observed before the exiended passage.
Productivity increased up to 75% when CD medium D was supplemented with rHSA.
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