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Outline of talk

 Description of Lemna Expression (LEX)
System>M Technology

e Description of LEX System>M Manufacturing

* An example of how we use Custom Design
DOE in JMP 9.0 to optimize the yield of a
vaccine antigen

e Conclusions
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The LEX System>M uses the higher
aguatic plant Lemna (duckweed)

One Lemna plant consists of: R
*Three frond cluster (three leaves) FRad =g
*A single root |




The LEX System>M: Ideal for expression

of therapeutic proteins

Mammalian cell culture-like features:
— Clonal

Lemna line making recombinant protein of choice
(e.g. vaccine antigen, antibodies)

— Doubles every 36 hours

— High protein content

— Makes small and large recombinant proteins

— Complex post-translational processing

— Secretes recombinant protein

Added Lemna advantages
— Simple salts media, animal derived component free
— No animal viruses

— Manufacturing in a contained, aseptic, animal free disposable upstream bag and
harvesting production system in controlled cGMP facilities

— Lower capital cost 5



Presenter
Presentation Notes
As I said Biolex is based around the Lemna expression system, which is based on the aquatic higher plant Lemna. Lemna is known as duckweed and is found in fresh water, throughout the world. Propagates vegetatively, with a new plant budding out from the meristematic region. Lemna does produce pollen and seeds, but under our conditions only reproduces vegetatively. As you can see from the top photo you can see the relative size to a US penny. Three fronds wing span about 5-7 mm and root can be 5 to 20 mm long. The fronds float on the surface of the aqueous environment and the root extends into the aqueous environment
Describe pics.- About 5mM wing span, with three leaves (called fronds) and a root that san be as much as 2 cm long extending into media. It floats on the surface, small size, each mature plant 3 fronds and a root extended into the water.
CHO cell line stands for Chinese hamster ove
ary cell line and is the mammla
ian cell line of choice for high, stable  expression of recombinant proteins. CHO cell of plant expression, clonal, under our growth conditions does not flower or set seed, doubles in biomass every 36 h, high protein content, complex post transcriptional processing, and secretes recombinant proteins.
These characteristics allow for the growth of plants in a contained and controlled environment under GMP conditions.
The capital costs are lower than for conventional production systems.
Protein content up to 40% of dry weight.
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Large bag: Manufacturing bioproduction
format

—

4" X 8’ disposable bags stacked 8 high on illuminated racks.
Totally enclosed disposable manufacturing system
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LLarge bag: Manufacturing bioproduction
format-easily scalable
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Use of Design of Experiment (DOE) In
optimization of a vaccine antigen production



Scaled down model: Growth chambers with small

forced air disposable bags used for upstream DOE
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Use of DOE In optimization of vaccine

antigen production

From our experience, process knowledge and preliminary
experiments we identified potential critical factors that may
affect our vaccine product quality and quantity (responses)
Media

Media nutritional components

CO2 concentration

Biological buffer—

Volume
Salt

Y : :
b Protein yield
Age — Media Growth and q ual Ity
_ Aeration rate
Media — Light intensity
Inoculum Light quality

Temperature

Operating Conditions
11




DOE experiment to examine the impact of light, carbon dioxide

and nitrogen on vaccine antigen production

Hypothesis: More light, C02 and nitrate
will yield more of the vaccine antigen

water
/ Nitrate ions
Nitrate ions
\
Starch
CO2 + H20 + Light > Sugars Cell wall components

Structural proteins
Nitrate ions Amino acids / Soluble proteins
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| will now use JMP 9 to show how to set
up a Custom Design DOE and then
analyze the data from one experiment
used for optimizing the yield of a vaccine
antigen in a transgenic Lemna line
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Effects of critical factors on the biomass yield

Prediction Profiler
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Effects of critical factors on the total soluble protein
per gram of biomass

Prediction Profiler
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Effects of critical factors on the vaccine antigen in

units per gram of biomass (specific productivity)

Prediction Profiler
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Effects of critical factors on the vaccine antigen in

units per growth bag

Summary of Fit
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We used the Custom DOE format in SAS
JMP® 9.0 software in Upstream Process Development:
o To Identify critical factors that influence the
yield and quality of recombinant proteins
(e.g. vaccine antigens, antibodies)
e Optimization of the upstream process for
the of recombinant protein yield and
quality
e Failure mode effects analysis (FMEA)
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